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CHAPTER 2

SAIL

2.1 SAIL

SAIL (SOPHON Artificial Intelligent Library) & SOPHON-SAIL H1f#% [k, SAIL X
SOPHONSDK H1fj BMLib. sophon-mw (3T BM1688 5# CVIS6AH AbPHZE, £ FREHY
sophon-media), BMCV, BMRuntime #£47 7 #}% , ¥ SOPHONSDK H 55 1) “In#k bmodel
IR RE L0 IR B2 > AbFEAR R . DR BRI ST VR BT 2 > A PRER M BRR AL P . “IK )
VPU i EUG FIAAS RIS D Rei g e R ) C++ B4t I BT pybindll
FRRERS, AL 2 A python #211.
HAl, SAIL P ra 2. Ms. RBETE “sail” Ay 2SN, 28 BT A I SCRRE ) 5
AN ATRE B SAIL g fiiZe . 02 tudE:
- Handle:
SDK #t BMLib ) bm_handle_t i3, W&mil, ETER, HRMNZIKEIAH
(IS8
- Tensor:
SDK # BMLib 3%, £f3 7%} device memory HEHEPAS 5 system memory [¥[F] 4 .
- Engine:
SDK ' BMRuntime [FJf0328, R PAMMZL bmodel FOKZNHE RE IR EE 2% > A PEAFFEATHERE o
—~ Engine 5L ] RABNZ—MEE R bmodel, H ZhHbAE A GK R -5 % HH KRS A PFE

- Decoder:

fEH VPU AU, JPU MR IR, SN PHRAD .

- Encoder:
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(i1 VPU S5 0005, JPU RECIEG TS 5. PB4 IS 385 h264, h265 fY 74 b W35t il
rtsp/rtmp 5 1§ 2R NVI2 F 1420, jpeg BT RUEABIE R s ROk P

- Bmev:

SDK #f* BMCV [t%e3, B3 7RI EBACBER K, 7 ASREN B REALSE IR I = > Ab B

b AT R AL B

SAIL K Anid s
hRZR &=k 18R
V2.0.0 2019.09.20 B K -
V2.0.1 2019.11.16 V2.0.1 AR
V2.0.3 2020.05.07 V2.0.3 WA KA.
V2.2.0 2020.10.12 V2.2.0 WA %A
V2.3.0 2021.01.11 V2.3.0 A KA
V2.3.1 2021.03.09 V2.3.1 A KA
V2.3.2 2021.04.01 V2.3.2 A KA
V2.4.0 2021.05.23 V2.4.0 B KA
V2.5.0 2021.09.02 V2.5.0 JAS KA
V2.6.0 2022.01.30 V2.6.0 JRAMEIE 5 %A
V2.7.0 2022.03.16 V2.7.0 fUA KA, 20220531 BAAN T LA
V3.0.0 2022.07.16 V3.0.0 {4 KA .
V3.1.0 2022.11.01 V3.1.0 A KA.
V3.2.0 2022.12.01 V3.2.0 A KA
V3.3.0 2023.01.01 V3.3.0 A KA«
V3.4.0 2023.03.01 V3.4.0 B KA
V3.5.0 2023.05.01 V3.5.0 JiA % i
V3.6.0 2023.07.01 V3.6.0 A KA o
V3.7.0 2023.10.01 V3.7.0 fiA KA
V3.8.0 2024.04.10 V3.8.0 A KA

V3.8.0 HHINE

- VR IARBURARRL 1T get_board _temp

- URIMARBUL BRI BEHZ 11 get _chiptemp

- UNINEREL tpu B get _tpu_util

- USIERE vpu A D get_vpu_util

- UNINERE vpp FIHFEE D get _vpp_util
USRI BRES A 3R E2 11 get_dev_stat
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TSMARE H 55903 1 set_loglevel
Tensor i d2d ¥ 0

Tensor IRMISZRHMFE R d2s. s2 17
Tensor Fshnxt FLOATI16 [ =2 4F

Bmev #shn fillRectangle, putText. imencode, open water. mosaic, gaussian blur,
transpose. Sobel 254 111 5

70 yolov8 JGAbHH F 442 11 algo  yolov8 post  loutput async

U yolov8 J4b#E CPU M 7254 10 algo_yolov8 post _cpu_opt loutput async
Ui yolovh J54bRE CPU il 748 11 algo_yolovs _post _cpu_opt async
NI deepsort [R] A AbHE$E 1 deepsort _tracker controller

U deepsort S AR PR 11 deepsort tracker controller async

WS bytetrack [l AbFEHE 1 bytetrack tracker controller

AN sort [A]AEALFEEZ T sort_tracker controller

U sort SR AbFEEE T sort  tracker controller async

A tpu i openpose JGALFEHE ] tpu_kernel _api openpose part nms
win%; Windows 1) 7 3¢

FInxt RISCV ) 3

V3.7.0 dPiN%E

N yolox JEALBRRAEHE T algo_yolox _post

ASINEA h264 F1 h265 RIS #RiRHE o

Tensor ¥ dump Fidit 1

I yolovs EAMFRMEALHETT algo_yolovs post_cpu_opt
AN 2 B FAE D) g 1

W cvi:Mat F4e3] BMImage 13 1

7%t Python3.9, Python3.10, Python3.11 MAS[#3dE Bt

V3.6.0 HHH%E
Decoder R IARAFASIHE 1T dump.,
HET BM1684X I By i) yolovh AEFL f5 AbF (i Fl 2 RE AN 88 B 2 > A B g AT

TR tpu_kernel api yolovb out  without decode,
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NN deepsort FREEFEI: deepsort tracker controller,
WS bytetrack FREERE: bytetrack tracker controller,
convert_ format # I ffinv] PAFE & 545 5K

Bmev 7§/l convert _yuv420p to gray #H .

V3.5.0 HiPiN%

TSI I 6] A g4 11 Encoder
Handle 7S MFREE & RS 198 11 get  target.

BT BM1684X St =it 19 yolovh WA f5 AEFRAE ] BEIL SE R BE 27 > AL FRAS B4 T
TR tpu__kernel _api yolovh  detect out,

AT R 2 SRR ERIAEZN ) Python Il BIAE
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EREEE
3.1 [R5 HE RS
JERS Y B SRE5H AT :
L—— SOPHON-SAIL
b—— 3rdparty
|  F——json
| b—— prebuild
| F—— pybindil
| F—— pybindll new
| L—— spdlog
b—— cmake # Cmake Files
| F—— BM168x ARM PCIE
| F—— BM168x LoongArch64
|  —— BM168x_RISCV
| L— BM168x_SOC
b—— docs # Documentation codes
| F—— common
| F—— source common
| L——source zh
F—— include # Includes
F—— python # Wheel codes
| F——arm pcie
| F—— loongarch64
| F—— pcie
| b—— riscv
|  F——soc
| L—— windows
—— python wheels # Python Wheels
@)
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AN

|  F——arm pcie

| F—— loongarch

|  }—— soc_BM1684 BM1684X

| L——soc BM1688

—— sample # Sample files
|

|

L

F— cpp
L—— python
—— SIC # Source codes

ot Brdparty £ AL T 4 sail 4T RBUIEE 7 2 SOPE emake R 4% T 5
)2 cmake {4 include J& sail fj— 263k 30 #F; python XCHFFE M AE TN F & T4 K
i python wheel (3T A K JI7; python_wheels SCPE Py J2—SET4 P 1K (1) wheel
fd,arm_pcie, loongarch, soc —/NSC{EIEA HURXIERIT-4; sample 3L P 2675 I
R sre SCPEEF T2 44 1 5L B,

3.2 SAIL [EiZREE

3375 BM1688 432 B4 £ 3 soc $8% iF it 57, BM1684 F= BM1684X 432 38 & pb IR 4

321 RiZEH

- BUILD TYPE : 45iFn92584, HEA pcie. soc. arm_pcie. loongarch, windows L}
B, peie E4RIFFE x86 ML HIY SAIL fI,s0c FRnfli F A L mikn /7=, 7E x86
FHL 41 soc En] K SAIL 4,arm_ peie F7n 8 22 U430 K, 7 x86 ML
L gmiEIEA bml68x R arm FAL_ERT AR SAIL £U,loongarch 7Rl 52 X gmi 1)
2, #E x86 FAHL L 4iiFEA bml68x RI¥) LoongArch64 44 AL LR A SAIL {0,
windows F/ngRiFEE A bm168x K1Y windows FHL_ER] I SAIL £1, BRiA pcies,

- ONLY_RUNTIME : % &% 45 R & & X &2 17 B, 1 A 4 % bmev,sophon-
ffmpeg,sophon-opencv, 1% I 4%k 8 ON, W] SAIL /4% fi# S & Bmev #2104
A, DA O . BA OFF,

- INSTALL PREFIX : $#fT make install i) %25 145, peie £z N ERIA “/opt/sophon”
, 5 libsophon %4 A8 —3K, A2 N4 FBA “build _soc”.

- PYTHON EXECUTABLE : Zi¥ i i) “python3” WAL (4L + &), BRHA
A 2411 R G EOA python3,

- CUSTOM _PY _LIBDIR : Zii%fdi ] python3 MZhaSERY AR (R & 1E), BUAM
MAHETRGHEGA python3 BB H 5K

- LIBSOPHON BASIC PATH : 32 ¥ 4154  libsophon [F#4E, UK EC B A IE A W)
DRI peie BT T LA IR VIR RL

. FFMPEG_BASIC_PATH : %2 U4 B T sophon-fimpeg (#7, 1AL BLE A iF 4,
H ONLY_RUNTIME %} “OFF” R} 24k, peie #k F T4 PEHETUR L.

Copyright © SOPHGO 8
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OPENCV_BASIC_PATH : % X4 F sophon-opency [{jB /7, 14 A IE 4,
H ONLY_RUNTIME % “OFF” B&#iFRIM. peie Bk T B4 BTN E R

TOOLCHAIN_BASIC_PATH : & X 4miFBiX T, & WomiFtde g, Hui R A7
BUILD TYPE >} loongarch A%

BUILD PYSAIL : 4gi%45 82754 python it SAIL, B\ kK “ON” | 444 python
A SAIL,

TARGET _TYPE : windows TRIZIFERAL, YHi 24 “release” iz,
RUNTIME_LIB : windows FFE2, ik “MT” fist,

3.2.2 T C++ EOEBMEIASERLX#

;2% BM1688 4o CVISGAH 472 %42 % 3 SOC MODE %% BM1684 = BM1684X 472 %
FoblkH . 2T BM1688 # CVI186AH 432 %%, T %44+ 44 sophon-mw & 7 A sophon-

media,

PCIE MODE

. ‘%% libsophon,sophon-ffmpeg,sophon-opencv 1) SAIL
libsophon,sophon-ffmpeg,sophon-opencv 14355 )5 0] S 2B G E 5 SRy
- MORIGVE T X —
i i BRIA 2285 B8 42, 4637 bmev,sophon-ffmpeg,sophon-opencv ff SAIL
1. ~# SOPHON-SAIL J5fH, fifH J5 o A RS H 5%
2. B IF I build, HHEA build ST

mkdir build && cd build

3. PATH TS

cmake -DBUILD PYSAIL=OFF ..
make sail

4. 2 SAIL SR Bk SO, MiFEERFLRAE ©/opt/sophon” "N

sudo make install

- MORIGVE X
i BRIA 2o 88 842, 4 N3 bmev,sophon-ffmpeg,sophon-opency ) SAIL,
Ty X gmiF s Rk by SAIL Rikfk A i Decoder. Bmev 34kt X 40,
L. "~k SOPHON-SAIL A%, ffHe 53k AHEAD H 5%
2. QIESIFESCHER build, FFPEA build U
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mkdir build && cd build

3. AT IFAT S

cmake -DONLY RUNTIME=ON -DBUILD PYSAIL=OFF ..
make sail

4. 22 SAIL SR Bk SO, MIFEPRFRAE ©/opt/sophon” i

sudo make install

SOC MODE

RIS VR T 24 I libsophon,sophon-ffmpeg,sophon-opencv

ST TR 09 R iR RARAR T A x86 AL, AR X X miF ey Rt ATHIF. Tk P iddF
libsophon #95& A # 0.4.1, sophon-ffmpeg #4934 0.4.1,sophon-opencv #95& KA 0.4.1,

1. MEREEMPFREL ‘libsophon soc 0.4.1 aarch64.tar.gz’ , HfifE

tar -xvf libsophon soc 0.4.1 aarch64.tar.gz

fi#JE J5 libsophon [ H3% A ‘libsophon _soc  0.4.1 aarch64/opt/sophon/libsophon-0.4.1"
2. MEREEM PRI ‘sophon-mw-soc_0.4.1 aarch64.tar.gz’ , HfEE

tar -xvf sophon-mw-soc_ 0.4.1 aarch64.tar.gz

it ' J5 sophon-ffmpeg HJ H & & ‘sophon-mw-soc_0.4.1 aarch64/opt/sophon/sophon-
ffmpeg 0.4.17,

it = )5 sophon-opencv ) H 5% & ‘sophon-mw-soc_0.4.1 aarch64/opt/sophon/sophon-
opencv_0.4.17,

. g+ +-aarch64-linux-gnu 1. H. 5%
o R 2R, T Bk IR

sudo apt-get install gcc-aarch64-linux-gnu g+-+-aarch64-linux-gnu

- MR

A SRR 2K, ik AL Er bmev,sophon-ffmpeg,sophon-opency [t SAIL,
L. "~k SOPHON-SAIL A%, fifHe 5 #E AHEAS H 5%
2. B CIFY build, FHEA build SOk

mkdir build && cd build

3. YA S

Copyright © SOPHGO 10
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cmake -DBUILD TYPE=soc -DBUILD PYSAIL=OFF \

"DCMAKE_TOOLCHAIN FILE=../cmake/BM168x_SOC/ToolChain__
—aarch64 linux.cmake \

-DLIBSOPHON BASIC PATH=libsophon soc 0.4.1 aarch64/opt/sophon/
—libsophon-0.4.1 \

-DFFMPEG_BASIC PATH=sophon-mw-soc_0.4.1 aarch64/opt/sophon/
—sophon-ffmpeg 0.4.1 \

-DOPENCV_BASIC PATH=sophon-mw-soc_0.4.1 aarch64/opt/sophon/
—sophon-opencv_0.4.1 ..
make sail

4. G4 SAIL ZhASFE K30, B B e H SR F A build_soc’ , Hiiksh Rkt
LAEAE ‘build _soc’ A

make install

5. % ‘build_soc’ CFTH ‘sophon-sail” #IIE HAx SOC [y ¢ /opt/sophon’ HET,
BIRJFE soc bTR#HATIA .

RV T v
WA IR 2, ikt A5 bmev,sophon-ffmpeg,sophon-opencv [ SAIL,
il iy X 4miF ik ka9 SAIL Tkt A L Decoder. Bmev % % #itkta X4z,
1. N# SOPHON-SAIL J§f4, fftHe 5 e A HIRRS H 5%
2. BEGIESCIEIE build, FHHEA build S
mkdir build && cd build

3. AT S

cmake -DBUILD TYPE=soc \

-DBUILD PYSAIL=OFF \

-DONLY RUNTIME=ON \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x SOC,/ToolChain
—aarch64 linux.cmake \

-DLIBSOPHON BASIC PATH=libsophon soc 0.4.1 aarch64/opt/sophon/
—libsophon-0.4.1 ..
make sail

4. e SAIL BhASFE Sk 30, B85 B eV H SR FAIE build_soc’ , HRiksh Akt
LAEAE ‘build soc’ A

make install

5. ¥ ‘build _soc’ I T ‘sophon-sail’ #4015 HAx SOC 1) * /opt/sophon’ HETF,
RIAIHE soc FabATi A

Copyright © SOPHGO 11
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ARM PCIE MODE

IR L 4V 244 1Y libsophon,sophon-ffmpeg,sophon-opencv

ST TR 89 IR AR R R x86 AL, A R X miFay F XNt fTHIF. TawpbPikdF
libsophon &9 & # 0.4.1, sophon-ffmpeg #93& K % 0.4.1,sophon-opencv a9 KA 0.4.1,

1. NEREEMHIREC ‘libsophon 0.4.1 aarch64.tar.gz’ , HfEE

tar -xvf libsophon 0.4.1 aarch64.tar.gz

fi# 5 J5 libsophon B H A ‘libsophon 0.4.1 aarch64/opt/sophon/libsophon-0.4.1’
2. NEBEEMPIREL ‘sophon-mw_0.4.1 aarch64.tar.gz’ , H-f#IE

tar -xvf sophon-mw_0.4.1 aarch64.tar.gz

it = J5 sophon-ffmpeg #) H % & ‘sophon-mw_0.4.1 aarch64/opt/sophon/sophon-
ffmpeg 0.4.17,

it & J5 sophon-opencv [J H % & ‘sophon-mw_0.4.1 aarch64/opt/sophon/sophon-
opencv_0.4.17,

. 2% g++-aarch64-linux-gnu 1 H 5%

’!1‘7% EJ?%";‘;%{) ";J—A@mglkbefggfz

sudo apt-get install gcc-aarch64-linux-gnu g+-+-aarch64-linux-gnu

- BRI PE T K

WA PR TR, g 24 bmev,sophon-ffmpeg,sophon-opency [#] SAIL,
L. "~k SOPHON-SAIL J§ir%, fifHe 5k A RS H 5%
2. Qg SCFk build, H#EA build SCFk

mkdir build && cd build

3. AT

cmake -DBUILD TYPE=arm pcie \
-DBUILD PYSAIL=OFF \
-DCMAKE_TOOLCHAIN FILE=../cmake/BM168x ARM PCIE/
—ToolChain aarch64 linux.cmake \
-DLIBSOPHON BASIC PATH=libsophon 0.4.1 aarch64/opt/sophon/
—libsophon-0.4.1 \
-DFFMPEG_BASIC PATH=sophon-mw _0.4.1 aarch64/opt/sophon/sophon-
—ffmpeg 0.4.1 \
-DOPENCV_BASIC PATH=sophon-mw 0.4.1 aarch64/opt/sophon/sophon-
—opencv_0.4.1 ..
make sail

Copyright © SOPHGO 12



CHAPTER 3. i Zeid55

A. 2% SATL BhaSPE Rk SO, R E S 7EJRRS H SR R 18 build_arm_peie’ |, 4ii%
ZERAG AR build _arm pcie’ N

make install

5. FF ‘build _arm_pcie’ {FJ TR ‘sophon-sail” #4 D1 2 HFr ARM FHLH ¢ /opt/sophon’
HE T, EDTT Rz IR R Npiin b

PRI PR A
WA R R, gk A2 bmev,sophon-ffmpeg,sophon-opency [1J SAIL,
il ik 7y X% iF i ke SAIL k1% A L Decoder, Bmev ¥ % #L k48 %350
1. Tk SOPHON-SAIL 5%, fifHe ok AHERD H 5%
2. QIE GRS build, FPEA build (%
mkdir build && cd build

3. AT IFAT S

cmake -DBUILD TYPE=arm pcie \

-DONLY RUNTIME=ON \

-DBUILD PYSAIL=OFF \

-DCMAKE_TOOLCHAIN FILE=../cmake/BM168x ARM _PCIE/
—ToolChain aarch64 linux.cmake \

-DLIBSOPHON BASIC PATH=libsophon 0.4.1 aarch64/opt/sophon/
—libsophon-0.4.1 ..
make sail

4. 4 SAIL SN Bk SCHF, A F IR IRAS B @0 “build_arm_peie’ , 4iiF
ZERKZHESE ‘build _arm peie” R

make install

5. ¥f ‘build _arm_pcie’ & FHY ‘sophon-sail” # D1 & HEr ARM EHLH) ¢ /opt/sophon’
HxF, ED_‘[T ERGIE AN b an b

LOONGARCH64 MODE

. %% loongarch64-linux-gnu 1. H3%
M LoongArch64 B W 3K B[22 X 4 13 i) L H 45| (http: / /ftp.loongnix.cn/toolchain /gec/

release /loongarch /gce8 /loongson-gnu-toolchain-8.3-x86 _ 64-loongarch64-linux-gnu-rcl.1.tar.

xz), fRIEEIAM, RIS H G anE

L—— loongson-gnu-toolchain-8.3-x86 _64-loongarch64-linux-gnu-rcl.1
F—— bin
b——1lib
F—— lib64
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http://ftp.loongnix.cn/toolchain/gcc/release/loongarch/gcc8/loongson-gnu-toolchain-8.3-x86_64-loongarch64-linux-gnu-rc1.1.tar.xz

CHAPTER 3. i 2idiy55s

EA)
p—— libexec
—— loongarch64-linux-gnu
p—— share
—— sysroot
L—— versions

- RIS e TR 24 BT libsophon,sophon-ffmpeg,sophon-opencv

ST TR 89 iR R AR ARE R x86 EALL, MR R X miFay iy R#tATHIF. TEREPidiF
libsophon &4 A& 4 0.4.7, sophon-ffmpeg 495 & # 0.6.0,sophon-opencv &9 K4 0.6.0,

BT T

WA AR R, ik 404 bmev,sophon-ffmpeg,sophon-opency [ SAIL,
1. "N# SOPHON-SAIL J§#Y, fiftHe f5 sk A FHIRRS H 5%
2. AN IFSCHEIE build, H3E A build S

mkdir build && cd build

3. PTG

cmake -DBUILD TYPE=loongarch \

-DBUILD PYSAIL=OFF \

-DTOOLCHAIN BASIC PATH=toolchains/loongson-gnu-toolchain-8.3-x86
—64-loongarch64-linux-gnu-rcl.1 \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x LoongArch64/
—ToolChain loongarch64 linux.cmake \

-DLIBSOPHON BASIC PATH=libsophon 0.4.7 loongarch64/opt/sophon/
—libsophon-0.4.7 \

-DFFMPEG_BASIC PATH=sophon-mw _0.6.0 loongarch64/opt/sophon/
—sophon-ffmpeg 0.6.0 \

-DOPENCV_BASIC PATH=sophon-mw _0.6.0 loongarch64/opt/sophon/
—sophon-opencv_0.6.0 \

make sail

4. 2% SAIL B KU, R HSEIR S H Sk T8I ‘build_loongarch’ , %1%
ZERLRESEYE ‘build  loongarch’ "R

make install

5. ¥ ‘build loongarch’ U311 ‘sophon-sail” #% D1 % HAx ots B ¢ /opt/sophon’
H3xT, BIaIAE B blas BV .

N BIOE T NE T v
WA R =, g AN ES bmev,sophon-ffmpeg,sophon-opency [t SAIL,
By XghiF s ko SAIL Rk kM K Decoder. Bmev 5 % 4htaxdza.

1. "N# SOPHON-SAIL J§fY, fiftHe f5 ik A FH RS H 5%
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2. BIESFESCAEYE build, FFUEA build SOk
mkdir build && cd build

3. PATHFS

cmake -DBUILD TYPE=loongarch \

-DBUILD PYSAIL=OFF \

-DONLY RUNTIME=ON \

-DTOOLCHAIN BASIC PATH=toolchains/loongson-gnu-toolchain-8.3-x86
—64-loongarch64-linux-gnu-rcl.1 \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x LoongArch64/
—ToolChain loongarch64 linux.cmake \

-DLIBSOPHON BASIC PATH=libsophon 0.4.7 loongarch64/opt/sophon/
—libsophon-0.4.7 \

make sail

A G2k SAIL BESPE Fe sk 30, R4 B TE VA% H 3 F Q0% build_loongarch’ | %%
R HEHE ‘build  loongarch’ R

make install

5. F#f ‘build loongarch’ {43 A ‘sophon-sail’ # Ul 22 H ARt FHLH) ¢ /opt/sophon’
HT, BITAE B sblas VA .

RISCV MODE

RIS L GavE TR 244 I libsophon,sophon-ffmpeg,sophon-opencv

W TR a9 G iR AR R AR R x86 ML, AL A X X miF ey Xt iTHmiF. T aw6Pitdf
libsophon #9r& K # 0.5.0, sophon-ffmpeg #95x & # 0.6.0,sophon-opencv a9 A& A 0.6.0,

1. MNEREERM PRI ‘libsophon  0.5.0 riscvb4.tar.gz’ , HEE

tar -xvf libsophon 0.4.0 riscv64.tar.gz

i J5 libsophon [ H% A ‘libsophon  0.5.0 riscv64/opt/sophon /libsophon-0.5.0’
2. MEGEEMFFREL ‘sophon-mw 0.6.0 riscv 64.tar.gz’ , HfEE

tar -xvf sophon-mw_0.6.0 riscv_64.tar.gz

it J5 J5 sophon-ffmpeg #J H % & ‘sophon-mw 0.6.0 riscv_64/opt/sophon/sophon-
ffmpeg 0.6.0"

it J& J5 sophon-opencv K H 3% & ‘sophon-mw _0.6.0 riscv_64/opt/sophon/sophon-
opencv_0.6.07,

LA g4 +-riscv64-linux-gnu 1 H 5%
4o R R R, T Bk IR
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sudo apt-get install gce-riscv64-linux-gnu g++-riscv64-linux-gnu

- LRGP X —

A R IR 2, i A2 Er bmev,sophon-ffmpeg,sophon-opency f] SAIL.

1. T# SOPHON-SAIL J55, fif# 5t A RS H ox
2. QISR SRR build, FEEA build SR

mkdir build && cd build

3. PATH S

cmake -DBUILD TYPE=riscv \
-DBUILD PYSAIL=OFF \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x RISCV/ToolChain
—riscv64 linux.cmake \

-DLIBSOPHON BASIC PATH=libsophon 0.5.0 riscv64/opt/sophon/
—libsophon-0.5.0 \

-DFFMPEG_BASIC PATH=sophon-mw _0.6.0 riscv_64/opt/sophon/
—sophon-ffmpeg 0.6.0 \

-DOPENCV_BASIC PATH=sophon-mw 0.6.0 riscv_64/opt/sophon/
—sophon-opencv_0.6.0 ..

make sail

4. ZAE SATL BhASHE B SCH, F27RF B e iAS H s N A build _risev’ |, gmigegh okt
LAEAE ‘build risev’ ]

make install

5. ¥ ‘build risev’ CFIE R ‘sophon-sail” # DI % HEr RISCV EAHLH) ¢ /opt/sophon’
H R, BInrAE HArpLas BB

. BRERPE R

WA IR T, i A S bmev,sophon-ffmpeg,sophon-opencv ] SAIL,

i@ i X iF o sk ay SAIL LikfE A £ Decoder. Bmev 5 $4Eikfa kit o,
1.

T %k SOPHON-SAIL A%, M5 ot AR H 5%
2. QGRS build, FEEA build SR

mkdir build && cd build

3. PATHFEaS

cmake -DBUILD TYPE=riscv \
-DONLY RUNTIME=ON \
-DBUILD PYSAIL=OFF \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x RISCV/ToolChain
—riscv64  linux.cmake \

(Foaks:)
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(8 k)

-DLIBSOPHON BASIC PATH=libsophon 0.5.0 riscv64/opt/sophon/
—libsophon-0.5.0 ..
make sail

4. B SAIL BESPE KSSCHF, R A SIS H S N BIE ‘build_risev’ | HiiFEi R

LAEAE ‘build risev’ A

make install

5. % ‘build risev’ CHIE TR ‘sophon-sail’ #% D1 % HEr RISCV EAHLH) ¢ /opt/sophon’

FSRT, BIATAE H pstLas B ser s .

WINDOWS MODE

. ‘2% libsophon,sophon-ffmpeg,sophon-opencv 1] SAIL

windows | libsophon,sophon-ffmpeg,sophon-opencv {435 5 2] 22 G E 7 SCRY
FEkFEZ2%E Visual Studio 2019 1E°4 windows FH & T.E

- MORIGVE T X —

i 227 bmev,sophon-ffmpeg,sophon-opency f{ SAIL

1.
2.
3.

T3k SOPHON-SAIL 5, fiftT e b A RS H 5%
Qg3 build, HUEA build SCPEJk
AT cmake iy, A2 H S sln

cmake -DBUILD TYPE=windows -DTARGET TYPE=release -DRUNTIME
~LIB=MT -DBUILD PYSAIL=OFF -DLIBSOPHON DIR=C:/sophon sdk
—win_release  MT/libsophon 0.4.9/data -DOPENCV DIR=C:/sophon sdk
—win_release  MT /sophon-opencv_0.6.0/lib/cmake/opencv4 -DFFMPEG _
—DIR=C:/sophon_sdk win release MT/sophon-ffmpeg 0.6.0/lib/cmake ..

& vs2019 FHTIF.sln TH S0, B idiaoh release, midi LA .

- T H 93 544 build/lib/Release 43 N4 i, sail.lib,sail.exp,sail.dll Z& 34,
- GAe sall R, 7E build B4R T 21184, A2 build_windows U4

cmake --install .

£ CMakeLists.txt SCH5] A sail FERIA], #0:

set(SAIL DIR your path/build windows/sophon-sail/lib/cmake)
find package(SAIL REQUIRED)

include directories(${SAIL INCLUDE DIRS})

link directories(${SAIL LIB DIRS})

target link libraries(your project sail.lib)

Copyright © SOPHGO
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- MORIGVE X
IRIFEAL L bmev,sophon-fimpeg,sophon-opencvy [t SAIL,
i itk 7 g g kg SAIL Rk Al K Decoder. Bmev ¥ % hia k40,

1.

2
3

T3k SOPHON-SAIL J5if5, i[5 ot AR H 5%

- A SR build, HHEA build STk
- AT cmake A4, A HH SCfFsln

cmake -DBUILD TYPE=windows -DTARGET TYPE=release -DRUNTIME
—LIB=MT -DBUILD PYSAIL=OFF -DONLY RUNTIME=ON -
—~DLIBSOPHON DIR=C:/sophon sdk win release MT/libsophon 0.4.9/data.

..

& vs2019 FATIF.sln TUH S0, R il release, midi LA .

- U H R iERY) 5 & AE build/lib/Release U396 N4 B saillib sail.exp,sail.dll 28 {4
A% sail PR, AE build B2 Fiafr484, 45 build  windows 3432

cmake --install .

7E CMakeLists.txt A5 A sail FERIR], -

set(SAIL DIR your path/build windows/sophon-sail/lib/cmake)
find package(SAIL REQUIRED)

include directories(${SAIL INCLUDE DIRS})

link directories(${SAIL LIB DIRS})

target link libraries(your project sail.lib)

3.2.3 %RiZTT# Python3 $EOEFAAY Wheel 304

2% BM168S 4o CVISGAH 432 %42 £ 3% SOC MODE %% BM1684 4= BM1684X 472 %
FTbIR4E] . *FF BM1688 s CVI1S6AH 472 2%, T 7|44 4% sophon-mw /7 A sophon-

media,

PCIE MODE

. ‘i3 libsophon,sophon-ffmpeg,sophon-opencv 1) SAIL
libsophon,sophon-ffmpeg,sophon-opencv 4235 7 ] S B G E Y

- WORG R TG X —

15 F BRIA 22385 1642, 41007 bmev,sophon-ffmpeg,sophon-opencv ] SAIL

1.
2.

T3k SOPHON-SAIL J5ifS, i 5 HEA RS H 5%
SIS JE build, HUEA build SCfEJ
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mkdir build && cd build

3. AT IFAT S

cmake ..
make pysail

4. ¥T44 B python wheel, 4 i) wheel @1 42/ ‘python/pcie/dist’ |, X4 R
‘sophon-3.8.0-py3-none-any.whl’

cd ../python/pcie
chmod +x sophon pcie whl.sh
./sophon_pcie whl.sh

5. “4%E python wheel
pip3 install ./dist/sophon-3.8.0-py3-none-any.whl --force-reinstall
NNURISE: T NE T v
I A& bmev,sophon-ffmpeg,sophon-opencv fJ SAIL,
i@ i X iF o sk ay SAIL LikfE A £ Decoder. Bmev 5 $4Eikfa ki,
1. M3 SOPHON-SAIL JfiH, fif He J5 BE ARG H 5%
2. QG EFESCPEN build, HPEA build 3
mkdir build && cd build

3. PTG

cmake -DONLY RUNTIME=ON ..
make pysail

4. ¥T4 4 B python wheel, 4 i) wheel G #45°H ‘python/pcie/dist’ |, X4 R
‘sophon-3.8.0-py3-none-any.whl’

cd ../python/pcie
chmod +x sophon pcie whl.sh
./sophon_pcie whl.sh

5. 4% python wheel

pip3 install ./dist/sophon-3.8.0-py3-none-any.whl --force-reinstall
- MR GRS

WA P25 5 KA S ) pythond AR —2, AT DA T+ python3 AR i H AR £F
— B, WA RAE I python3 FYE Jy P 4R BCHR BUR 1 python3 £, B MR [ A& X86
FALESEAT L ey Python3] FRELE £ 9% 154719 python3. a2 (1 4k R GE AN
python3, #ii¥f & bmev,sophon-ffmpeg,sophon-opencv [ SAIL, H$T41%] ‘build pcie’ H
SR, ARG pythond B6#3 *python_3.8.2/bin/pythond’ python3 HYZIZSE H 3%
‘python_3.8.2/lib’,
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1. "F4% SOPHON-SAIL Jift, fifF Jmadt ALY H 5%
2. RIS SO build, FHEEA build SCfFk
mkdir build && cd build

3. WATHERS

cmake -DPYTHON EXECUTABLE=python 3.8.2/bin/python3 -DCUSTOM
—PY LIBDIR=python 3.8.2/lib ..
make pysail

4. T4 R python wheel, A2 5§ ) wheel 41 #4528 ‘python/pcie/dist’ |, X4 M
‘sophon-3.8.0-py3-none-any.whl’

cd ../python/pcie
chmod +x sophon pcie whl.sh
./sophon_pcie whl.sh

5. 4% python wheel
FF ‘sophon-3.8.0-py3-none-any.whl’ #% DI 2| HAxHlas b, AEPITU N LR

pip3 install ./dist/sophon-3.8.0-py3-none-any.whl --force-reinstall

SOC MODE

< IREUAR X i vE T 248 1Y) libsophon,sophon-ffmpeg,sophon-opencv

ST TR 89 iR R AR AR T A x86 EAU L, AR X X miFeyH R ATHIF. TaEa s P ik
libsophon &9 A& # 0.4.1, sophon-ffmpeg #93& K 4 0.4.1,sophon-opencv a9 A A 0.4.1,

1. MNEREEM PRI ‘libsophon soc 0.4.1 aarch64.tar.gz’ , HEE

tar -xvf libsophon soc 0.4.1 aarch64.tar.gz

#1155 libsophon fJH A ‘libsophon soc 0.4.1 aarch64/opt/sophon/libsophon-0.4.1"
2. MNEREEMFIREL ‘sophon-mw-soc 0.4.1 aarch64.tar.gz’ , H-ffE

tar -xvf sophon-mw-soc_0.4.1 aarch64.tar.gz

it & J5 sophon-ffmpeg M) H 3¢ & ‘sophon-mw-soc_0.4.1 aarch64/opt/sophon/sophon-
ffmpeg 0.4.17,

fi## JE J5 sophon-opencv ) H 5% & ‘sophon-mw-soc_0.4.1 aarch64/opt/sophon/sophon-
opencv_0.4.17,

. M g+ +-aarch64-linux-gnu T H%
4o R L2 ZH, 7T Bk
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sudo apt-get install gcc-aarch64-linux-gnu g++-aarch64-linux-gnu

- LRGP X —

il 146 5E A1) python3(F1 H AR SOC _ERY python3 fRF—20), 1A XAy 13, gtk
H 414 bmev,sophon-ffmpeg,sophon-opencv [ SAIL, python3 %4 5 AT i python B
J5 WS AREL, T DR [ 0f2 X86 AL 47 2 L4 iFay Python3| SRELE &40 1% 1)
python3. A/RBi{# H K python3 428 ‘python 3.8.2/bin/python3d’ python3 HEEEH
5 ‘python 3.8.2/lib’,

1. % SOPHON-SAIL i5f%, fif 5k A S H 5%

2. BT build, FHEA build Sk

mkdir build && cd build

3. PATH AL

cmake -DBUILD TYPE=soc \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x SOC/ToolChain
—aarch64 linux.cmake \

-DPYTHON EXECUTABLE=python 3.8.2/bin/python3 \

-DCUSTOM PY LIBDIR=python 3.8.2/lib \

-DLIBSOPHON BASIC PATH=libsophon soc 0.4.1 aarch64/opt/sophon/
—libsophon-0.4.1 \

-DFFMPEG_BASIC PATH=sophon-mw-soc_0.4.1 aarch64/opt/sophon/
—sophon-ffmpeg  0.4.1 \

-DOPENCV_BASIC PATH=sophon-mw-soc_0.4.1 aarch64/opt/sophon/
—sophon-opencv_0.4.1 ..
make pysail

4. ¥Ta 4 i python wheel, 4 (1) wheel ) 458 ‘python/soc/dist’ , X444k
‘sophon arm-3.8.0-py3-none-any.whl’

cd ../python/soc
chmod +x sophon soc_whl.sh
./sophon_soc_whl.sh

5. %% python wheel
} ‘sophon arm-3.8.0-py3-none-any.whl’ # 1%l H#Ax SOC |, RIGHITUI T R4
pip3 install sophon arm-3.8.0-py3-none-any.whl --force-reinstall
NELURLSE: T NE T v

i {146 5 A1) python3(FI H AR SOC _ERY python3 fRF—20), 1A XAy Iy =X, gtk
H LS bmev,sophon-ffmpeg,sophon-opencv [ SAIL, python3 {1735 ) = vl @ i python
B M RE, WAl AR (72002 X86 £ AL Lt 47 2 L 4mifay Python3| FRELE S FIHH
python3. AR fBi{# H K python3 428 ‘python 3.8.2/bin/python3d’ python3 HEEEH
5% ‘python 3.8.2/lib’,

Bty XmiF i key SAIL k1A X Decoder. Bmev ¥ %48tk fa X352,
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1. "F4% SOPHON-SAIL Jift, fifF Jmadt ALY H 5%
2. RIS SO build, FHEEA build SCfFk
mkdir build && cd build

3. PfidEd S

cmake -DBUILD TYPE=soc \
-DONLY RUNTIME=ON \
-DCMAKE TOOLCHAIN FILE=../cmake/BM168x SOC/ToolChain
—aarch64 linux.cmake \
-DPYTHON EXECUTABLE=python 3.8.2/bin/python3 \
-DCUSTOM_PY LIBDIR=python 3.8.2/lib \
-DLIBSOPHON BASIC PATH=libsophon soc 0.4.1 aarch64/opt/sophon/
—libsophon-0.4.1 ..
make pysail

4. ¥Ta4 W, python wheel, 4 5 wheel ) #4528 ‘python/soc/dist’ , 444K
‘sophon arm-3.8.0-py3-none-any.whl’

cd ../python/soc
chmod +x sophon soc_whl.sh
./sophon_soc_ whl.sh

5. %%E python wheel
*f ‘sophon_arm-3.8.0-py3-none-any.whl’ # UIZ|HAx SOC L, RGHATINF 24 dm%

pip3 install sophon arm-3.8.0-py3-none-any.whl --force-reinstall

ARM PCIE MODE

< RIS L GvE TR 244 BT libsophon,sophon-ffmpeg,sophon-opencv

T TR A IR RRAE AR AL x86 EALL, AR X Uit ey m Nt AT%iF. T @w 1 fikdf
libsophon #9#z K # 0.4.1, sophon-ffmpeg #95x K # 0.4.1,sophon-opencv a9 KA 0.4.1,

1. MEREEM PRI ‘libsophon 0.4.1 aarch64.tar.gz’ , FfEE

tar -xvf libsophon 0.4.1 aarch64.tar.gz

& J5 libsophon By H %A ‘libsophon 0.4.1 aarch64/opt/sophon/libsophon-0.4.1’
2. NEREEMFIREL ‘sophon-mw 0.4.1 aarch64.tar.gz’ , HfEE

tar -xvf sophon-mw 0.4.1 aarch64.tar.gz

it = J5 sophon-ffmpeg 1) H % & ‘sophon-mw_0.4.1 aarch64/opt/sophon/sophon-
ffmpeg 0.4.17,

it & J5 sophon-opencv [ H 3% & ‘sophon-mw_0.4.1 aarch64/opt/sophon/sophon-
opencv_0.4.17,
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% g+ +-aarch64-linux-gnu . H.5%
4o R LR H, 7T Bk s F B

sudo apt-get install gcc-aarch64-linux-gnu g+-+-aarch64-linux-gnu

- WG OE X —

i 48 % AR python3(F1HFr ARM AL LAY python3 fR#F—2), i3 3 XgmiF i) =,
13 A28 bmev,sophon-ffmpeg,sophon-opencv f] SAIL, python3 #4423 7= ] i i+ python
B ARE, dn] DARYE (7232 X86 £ AL LT 2 L4miFay Python3| PRIE L miF 1Y
python3. A/RBIfd K python3 #4584 ‘python 3.8.2/bin/python3d’ python3d 33 7EH
53¢ ‘python 3.8.2/lib’,

1. 'F# SOPHON-SAIL J§fis, fif 1 5k A HYa s H 5%

2. B CIF build, FHHEA build Uk

mkdir build && cd build

3. IATH AL

cmake -DBUILD TYPE=arm pcie \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x ARM PCIE/
—ToolChain aarch64 linux.cmake \

-DPYTHON EXECUTABLE=python 3.8.2/bin/python3 \

-DCUSTOM_PY LIBDIR=python 3.8.2/lib \

-DLIBSOPHON BASIC PATH=libsophon 0.4.1 aarch64/opt/sophon/
< libsophon-0.4.1 \

-DFFMPEG BASIC PATH=sophon-mw 0.4.1 aarch64/opt/sophon/sophon-
—ffmpeg 0.4.1 \

-DOPENCV_BASIC PATH=sophon-mw _0.4.1 aarch64/opt/sophon/sophon-
—opencv_0.4.1 ..
make pysail

4. FT4/ER python wheel, 2 i) wheel {3{j§64%% “python/arm_pcie/dist’ , SCHE4H

‘sophon_arm_ pcie-3.8.0-py3-none-any.whl’

cd ../python/arm_pcie
chmod +x sophon arm pcie whl.sh
./sophon arm pcie whl.sh

5. 4% python wheel

¥t ‘sophon_arm pcie-3.8.0-py3-none-any.whl’ # U1 %] HAx ARM FHL I, RIGHATUTT %

pip3 install sophon arm pcie-3.8.0-py3-none-any.whl --force-reinstall
NEURLSE: T NE S T v

i H 48 AR python3(F1 H #r ARM 4L LAY python3 fREF—F0), # 3 3 LdmiFmy 7
2, gk A5 bmev,sophon-ffmpeg,sophon-opency [ SAIL, python3 )43 5 = Al i i
python ‘B 7 M REL, W] DAARTE [FR30 /2 X86 F AL #4738 L &miFay Python3| FRELE 49
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U python3., /8B I AY python3 §§4%°4 ‘python 3.8.2/bin/python3’ python3 [
shASEHS ‘python_ 3.8.2/1ib’,

i# it by X2 iF ok ag SAIL kA& A 3L Decoder. Bmev 3 8k faX 30,
1. F#k SOPHON-SAIL J5f%, fif & J5 ik A YRS H 5%
2. BIE GRS build, FHEA build S0k

mkdir build && cd build

3. AT IF AT

cmake -DBUILD TYPE=arm pcie \
-DONLY RUNTIME=ON \
-DCMAKE TOOLCHAIN FILE=../cmake/BM168x ARM PCIE/
—ToolChain aarch64 linux.cmake \
-DPYTHON EXECUTABLE=python 3.8.2/bin/python3 \
-DCUSTOM PY LIBDIR=python 3.8.2/lib \
-DLIBSOPHON BASIC PATH=libsophon 0.4.1 aarch64/opt/sophon/
—libsophon-0.4.1 ..
make

4. FT4 R python wheel, 4= BlifY) wheel FR)ES1E A ‘python/arm  pcie/dist’ |, X4 R

‘sophon arm_pcie-3.8.0-py3-none-any.whl’

cd ../python/arm_pcie
chmod +x sophon arm pcie whl.sh
./sophon _arm pcie whl.sh

5. 4% python wheel
} ‘sophon_arm _pcie-3.8.0-py3-none-any.whl’ #4 U1 3| HEr ARM FAHL I, SR)J5HATU T %
e

pip3 install sophon arm pcie-3.8.0-py3-none-any.whl --force-reinstall

LOONGARCH64 MODE

. ‘%% loongarch64-linux-gnu 1. H 3%
JA LoongArch64 7 [l #R I [22 X 4% i) T £ 4| (http://ftp.loongnix.cn/ toolchain /gec/

release /loongarch /gce8 /loongson-gnu-toolchain-8.3-x86  64-loongarch64-linux-gnu-rcl.1.tar.

xz), RIREIAH Y, MRS H RGN :

L—— loongson-gnu-toolchain-8.3-x86 64-loongarch64-linux-gnu-rcl.1
F—— bin
F—lib
F—— lib64
—— libexec
—— loongarch64-linux-gnu
p—— share
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p—— sysroot
L—— versions

- BRHEE X G ifa LA libsophon

ST TR 89 IR AR R R x86 EALL, A X X miFas F XNt fTHIF. TawpbikdF
libsophon a9 A4 0.4.7,

- LRI X —

il )45 78 WA python3 (F11 H AR Jets 4L Y pythond fRF—20), i#id 22 LawiF 72X, g
FH AL S bmev,sophon-ffmpeg,sophon-opencv [t SAIL, python3 [%)%%% Jy X, v i i) python
B M REL, AT DR (7002 X86 £ AL Lt 47 2 Lsmifay Python3| FRELE S IFIH1
python3. A7RBi{# H ) python3 4%k ‘python 3.7.3/bin/python3d’ python3 HEEEH
¢ ‘python 3.7.3/lib’,

B iy X miFdy kay SAIL ikt A K Decoder. Bmev % %4k kit v,
1. N2 SOPHON-SAIL J5fid, fif)E )5 AR H 5
2. IR PE ORI build, HHEA build SCf4:

mkdir build && cd build

3. AT IF AT

cmake -DBUILD TYPE=loongarch \

-DONLY RUNTIME=ON \

-DTOOLCHAIN BASIC PATH=toolchains/loongson-gnu-toolchain-8.3-x86
—»64-loongarch64-linux-gnu-rcl.1 \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x LoongArch64/
—ToolChain loongarch64 linux.cmake \

-DPYTHON EXECUTABLE=python 3.7.3/bin/python3 \

-DCUSTOM_PY LIBDIR=python 3.7.3/lib \

-DLIBSOPHON BASIC PATH=libsophon 0.4.7 loongarch64/opt/sophon/
—libsophon-0.4.7 \

make pysail

cmake B IR P 447512 F B EARIE IRIE A BL B BEATIR

DLIBSOPHON BASIC PATH: SOPHONSDK Ht libsophon R X [  lib-
sophon <x.y.z> loongarch64.tar.gz fftJEJ5H) H %

4. FT4 R python wheel, 4= JlifY) wheel f) #6454 python/loongarch64 /dist” | SC{F44
A ‘sophon_loongarch64-3.8.0-py3-none-any.whl’

cd ../python/loongarch64
chmod +x sophon loongarch64 whl.sh
./sophon_loongarch64 whl.sh
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T sk 5 B setuptools FUARE R YA, J5U I python3.8 fir R34 setuptools fitAs <
66.0.0

5. 4¢3 python wheel
#f ‘sophon_loongarch64-3.8.0-py3-none-any.whl’ # D1 H 5 =41 I, SR JSIATA0H 224 iy

é\
pip3 install sophon loongarch64-3.8.0-py3-none-any.whl --force-reinstall
RISCV MODE

RIS L 4T 244 1Y libsophon,sophon-ffmpeg,sophon-opencv

ST TR a9 IR AR R R x86 EALL, A X X miFas F XNt fTHiIF. TawpbikdF
libsophon &4 A& # 0.5.0, sophon-ffmpeg 493 & # 0.6.0,sophon-opencv a9 A& A 0.6.0,

1. MEREERMPFREL ‘libsophon  0.5.0 riscv64.tar.gz’ , HfEE

tar -xvf libsophon 0.5.0 riscv64.tar.gz

i J5 libsophon [ H3% A ‘libsophon  0.5.0 riscv64/opt/sophon /libsophon-0.5.0’
2. NEHREEM I ‘sophon-mw _0.6.0 riscv_64.tar.gz’ , HfHE

tar -xvf sophon-mw_0.6.0 riscv_64.tar.gz

it J& J5 sophon-ffmpeg [ H 5% & ‘sophon-mw_0.6.0 riscv_64/opt/sophon/sophon-
ffmpeg 0.6.07,

f## I J5 sophon-opencv ] H 3% & ‘sophon-mw_0.6.0 riscv_64/opt/sophon/sophon-
opencv_0.6.07

. 2% g+ +-riscv64-linux-gnu . H%
4o R LR F, 7T Bk P IR

sudo apt-get install gcc-riscv64-linux-gnu g++-riscv64-linux-gnu

- RGP X

i A8 A E python3(F1H A& RISCV 4548 LY python3 £REE—3), it 32 2w
T, i1 bmev,sophon-ffmpeg,sophon-opency f{J SAIL, python3 f{)4:5E 75 =] 8 1o
python ‘B 75 P #RE, 40 AT DAKRYE [# 302 X86 AL #4750 L4k iFny Python3] $RELE &%
) python3. ARG R python3 #4524 ‘python 3.11.0/bin/python3’ ,python3 ¥
S HSE ‘python 3.11.0/1ib’,

1. F# SOPHON-SAIL J§fd, fifHs it AR H 5%
2. QG IESCIEIE build, HHEA build Sk

mkdir build && cd build

3. AT IFAT S
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cmake -DBUILD TYPE=riscv \

-DCMAKE TOOLCHAIN FILE=../cmake/BM168x RISCV/ToolChain
—riscv64 linux.cmake \

-DPYTHON EXECUTABLE=python 3.11.0/bin/python3 \

-DCUSTOM _PY LIBDIR=python 3.11.0/lib \

-DLIBSOPHON BASIC PATH=libsophon 0.5.0 riscv64/opt/sophon/
—libsophon-0.5.0 \

-DFFMPEG BASIC PATH=sophon-mw 0.6.0 riscv_64/opt/sophon/
—sophon-ffmpeg 0.6.0 \

-DOPENCV_BASIC PATH=sophon-mw _0.6.0 riscv_64/opt/sophon/
—sophon-opencv_0.6.0 ..
make pysail

4. FTH A i python wheel, 4= i1 wheel U1 #45H python/riscv/dist” , X4 N
‘sophon_ riscv64-3.8.0-py3-none-any.whl’

cd ../python/riscv
chmod +x sophon riscv_whl.sh
./sophon_riscv_whl.sh

5. 4% python wheel

¥+ ‘sophon_riscv64-3.8.0-py3-none-any.whl’ #% D1 % HAx RISCV fj%5#s b, RIGHATU T %

pip3 install sophon riscv64-3.8.0-py3-none-any.whl --force-reinstall
NEURISE: T NE S T v

g1 4 U python3(F H AR RISCV leg5#% Ei python3 f4—30), dlid 52 Uamitn) hr
2, g A1 bmev,sophon-ffmpeg,sophon-opencv [t SAIL, python3 #8423 5 = ] i 1o
python ‘B 7 Wi EL, 0] DARYE [75 8072 X86 F L #4720 L 4mifaY Python3] 3REE 49w
AT python3. ARG ) python3 42k ‘python 3.11.0/bin/python3’ ,python3 [
ISFEH ¢ ‘python 3.11.0/lib’,

Bty X %iF i key SAIL kg A L Decoder. Bmev ¥ %48tk a X3,
1. F# SOPHON-SAIL J5fi5, f#f ) o A E H 5%
2. QI SCIE build, HHEA build X

mkdir build && cd build

3. PATHR A

cmake -DBUILD TYPE=riscv \
-DONLY RUNTIME=ON \
-DCMAKE TOOLCHAIN FILE=../cmake/BM168x RISCV/ToolChain
—riscv64 linux.cmake \
-DPYTHON EXECUTABLE=python 3.11.0/bin/python3 \
-DCUSTOM PY LIBDIR=python 3.11.0/lib \
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(5. L70)
-DLIBSOPHON BASIC PATH=libsophon 0.5.0 riscv64/opt/sophon/
—libsophon-0.5.0 ..
make pysail

4. 744 1 python wheel, A4 RiAg wheel G T E&4E N python/risev/dist” |, X4 R
‘sophon_ riscv64-3.8.0-py3-none-any.whl’

cd ../python/riscv
chmod +x sophon riscv_whl.sh
./sophon_riscv_whl.sh

5. ‘2% python wheel

¥+ ‘sophon_riscv64-3.8.0-py3-none-any.whl’ #% D15 HAx RISCV fj%5#s b, RIGHATUI I %

pip3 install sophon riscv64-3.8.0-py3-none-any.whl --force-reinstall

WINDOWS MODE

. ‘2% libsophon,sophon-ffmpeg,sophon-opencv 1) SAIL
windows | libsophon,sophon-ffmpeg,sophon-opencv %355 )7 X Al 2B EEE 7 Ry
- MG K
17 bmev,sophon-ffmpeg,sophon-opencv [1] SAIL
1. "N# SOPHON-SAIL J§#Y, fiftHe f5 kA FHIRRS H 5%
2. B CIE build, FHEA build Sk
3. $WAT cmake $54, A IHE M (.sln)

cmake -DBUILD PYSAIL=ON -DBUILD TYPE=windows -DTARGET _
—TYPE=release -DRUNTIME LIB=MT -DLIBSOPHON DIR=C:/sophon
—sdk win release MT/libsophon 0.4.9/data -DOPENCV DIR=C:/sophon
—sdk_win release  MT /sophon-opencv _0.6.0/lib/cmake/opencv4 -DFFMPEG _
—DIR=C:/sophon_sdk win release MT /sophon-ffmpeg 0.6.0/lib/cmake -
—~DPYTHON EXECUTABLE=C:\Users\SOPHGO\AppData\Local\Programs\
< Python\Python38\python.exe ..

4. 7F vs2019 FFTH.sln 3 H 0, Bk diifttizth release, sS4 pimiH .

5. F£ sophon-sail /python/windows 42 N izf7454 python setup.py bdist wheel FJT4U4E
A dist SCFJE R wheel £1, 1448 ¢sophon-3.8.0-py3-none-any.whl’

6. 4% python wheel
pip3 install ./dist/sophon-3.8.0-py3-none-any.whl --force-reinstall
python3.8 A Fpe KE & 2740 DLL 34 FE 352 4 dm N sail &, 4
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import os
os.add _dll directory(r'C:\sophon sdk win release MT\libsophon 0.4.9\bin')
os.add dll directory(r'C:\sophon sdk win release MT\sophon-ffmpeg 0.6.0\lib')
os.add dll directory(r'C:\sophon sdk win release MT\sophon-opencv 0.6.0\lib')
import sophon.sail as sail

B RLSE S T v

IIFEALEr bmev,sophon-fimpeg,sophon-opency f) SAIL,

i@ it X i sk ay SAIL £ik1E )8 £ Decoder. Bmev 5 % 4tikfa ki,

1. "2 SOPHON-SAIL J5#%, fifHe ot AR H &%
BE S 13 SO build, HHEA build SCFR
AT cmake 54, AURIH 3 (sn)

cmake -DONLY RUNTIME=ON -DBUILD PYSAIL=ON -DBUILD _
—TYPE=windows -DTARGET TYPE=release -DRUNTIME LIB=MT -
—DLIBSOPHON DIR=C:/sophon_sdk win release MT/libsophon 0.4.9/data.
—-DPYTHON EXECUTABLE= C\\Users\\SOPHGO\\AppData\\Local\\

- Programs\ \ Python\ \ Python38\ \ python.exe .

.W.N’

4. AE vs2019 AT sln T H SCOF, B GERIACN release, midiAIIIH

5. 1F sophon-sail /python/windows 4% Fizf7454 python setup.py bdist wheel T34k
J dist IR wheel £1, 448 ¢sophon-3.8.0-py3-none- any.whl’

6. 4% python wheel
pip3 install ./dist/sophon-3.8.0-py3-none-any.whl --force-reinstall
python3.8 ByA ERR KE £ R 70 DLL 355 E34 24 48 F N\ sail &, #):

import os

os.add dll directory(r'C:\sophon sdk win release MT\libsophon 0.4.9\bin')
os.add_dll directory(r'C:\sophon sdk win release MT\sophon-ffmpeg 0.6.0\lib')
os.add dll directory(r'C:\sophon sdk win release MT\sophon-opencv 0.6.0\lib')
import sophon.sail as sail

3.2.4 HiFRPFH
R

# ¥ #rapt
sudo apt update

# 2 ¥ latex

sudo apt install texlive-xetex texlive-latex-recommended

# % % Sphinx

pip3 install sphinx sphinx-autobuild sphinx rtd theme rst2pdf
B LELEE AR, WEHTXEE

pip3 install jieba3k
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RN
[Fandol|(https://ctan.org/pkg/fandol) - Four basic fonts for Chinese typesetting

# T # Fandol ¥ {k

wget http://mirrors.ctan.org/fonts/fandol.zip
# BESRFRE

unzip fandol.zip

# HNZRTFHRE

sudo cp -r fandol /usr/share/fonts/

cp -r fandol 7/ .fonts

- PTG R

T # SOPHON-SAIL J§f, fift e 53k A LS docs H sk
cd docs

make pdf

IR P4 < docs/build /sophon-sail _zh.pdf’

o R 4 F A0 RIREE, TTVAZFE VAT ‘sudo apt-get install texlive-lang-chinese’ , X & & #7#hAT
ik b,

3.3 {£H SAIL By Python EO#ITHA

2% BM168S 4o CVISGAH 432 %42 £ 3% SOC MODE %% BM1684 4= BM1684X 472 %
FbIR4E] . *FF BM1688 s, CVI1S6AH 432 2%, T 7|44 4% sophon-mw 7 A sophon-
media,

3.3.1 PCIE MODE

TEffi i} PCIE MODE #isthf SATL, #4744 python wheel 2 J5, RIT] PAMEH] python Hrifi ]
SAIL, HA% s w] 2% API 5577,

3.3.2 SOC MODE

AEH A 48R0 Python wheel £y,

e A SOC MODE i 1 A2 4 i )7 sU 1% 4F SAIL ZJ5, ¥ python wheel #5 1 %] SOC
WA T2, BRI LAGEA] python HHiE SAIL, Hi%k A SCRin &% API &5,

. [ miga ik Python wheel 1y
1. &% SOC Ay libsophon R A<H] sophon-mw(sophon-ffmpeg,sophon-opencv) FJHAR

ls /opt/sophon/ ‘

2. &/ SOC [fJ Python3 fiiA4s
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python3 --version

3. MFigmiFny Python wheel 405135 Xt W R A wheel 4, $F %7 5 ) wheel 4#5 D1 5|
SOC bmatAr4ede, BIm DA A python Hiifl H SAIL, HAZ (YW S% API %45,

3.3.3 ARM PCIE MODE
FE(EA] ARM PCIE MODE 3 id 52 Ui 77 50 34 SAIL 2 )5, F python wheel £ D13
ARM FHET#EAT 2%, BT ATE python FRifIf] SAIL, Hof I SCRal 2% APT &y,

1. &% ARM F#1 EHY libsophon fiASHI sophon-mw(sophon-ffmpeg,sophon-opencv) it
N

cat /opt/sophon/

2. &/ ARM FHL LAY Python3 A

python3 --version

3. MTZwi% ) Python wheel £ H 48 2 XF WA wheel 40, K5 5%F 519 wheel 4$5 D1 %
ARM FHL LB T2e%¢, BIRTPAMEA python i i SAIL, HAZ O X4 n] 2% API &
o

3.4 €/ SAIL By C++ EOHITHEA

527 BM1688 4= CVISGAH 452 %12 % 3 SOC MODE % BM1684 #» BM1684X 4:72 %
TSR] . & F BM1688 K # CVI86AH 472 %, T |44 ¥ 44 sophon-mw & A sophon-

media,

3.4.1 PCIE MODE

TEffi [l PCIE MODE %% 4f SAIL, Jf Hifid$i4T ‘sudo make install” i+ DKy =X
GRAT SAIL () e+ FEZ )G, A cmake AR SAIL iy RS B R T o, Qi
TR A SAIL Z i AAH X rgThBE, 522K libsophon sophon-ffmpeg,sophon-opencv k3¢
B 5% SR s E B SR . iTAEEARET ) CMakeLists.txt HEs i Beis:

find package(libsophon REQUIRED)
include directories(${LIBSOPHON INCLUDE DIRS})
# Vs finlibsophon #y 3k U EH %

set(SAIL DIR /opt/sophon/sophon-sail/lib/cmake)
find_package(SAIL REQUIRED)

include directories(${SAIL INCLUDE DIRS})
link directories(${SAIL LIB DIRS})

# WAUSAILGY 3k X K 3 4 J& H &
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find package(libsophon REQUIRED)
include directories(${LIBSOPHON INCLUDE DIRS})
# ¥ fulibsophon 3k XX B

set(OpenCV_DIR /opt/sophon/sophon-opencv-latest/lib/cmake/opencv4)
find package(OpenCV REQUIRED)

include directories(${OpenCV _INCLUDE DIRS})

# ¥ fusophon-opencv iy 3k U B ¢

set(FFMPEG_DIR /opt/sophon/sophon-ffmpeg-latest/lib/cmake)
find package(FFMPEG REQUIRED)

include directories(${FFMPEG INCLUDE DIRS})

link directories(${FFMPEG LIB DIRS})

# W jusophon-ffmpeg #y 3k S & 3 & & H 5

add executable(${YOUR TARGET NAME} ${YOUR SOURCE FILES})
target link libraries(${YOUR_ TARGET NAME} sail)

TEGAIAUS R AT LA sail Aoy ek

#define USE_ FFMPEG 1
#define USE_ OPENCV 1
#define USE_ BMCV 1

#include <stdio.h>
#include <sail/cvwrapper.h>
#include <iostream>
#include <string>

using namespace std;

int main()
{
int device id = 0;
std::string video path = "test.avi";
sail::Decoder decoder(video path,true,device id);
if(!decoder.is opened()){
printf("Video[%s]| read failed!\n",video path.c_str());
exit(1) ;

}

sail::Handle handle(device id);
sail::Bmcv bmcv(handle);

while(true){
sail::BMImage ost image = decoder.read(handle);
bmcev.imwrite("test.jpg", ost image);
break;

¥
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(8 k)

return 0;

}

3.4.2 SOC MODE

SOC H |k Lgikfd)y

1t SOC Mgk I %354 libsophon,sophon-ffmpeg,sophon-opencv, [ SAIL 2 )5, 0] PAS%
PCIE MODE W7 & 7 %A cmake f SAIL wr i) FEAEEH ) B O R 7, a0k 75 26 A
SATL Z A XM PIEE, W75 Z4F libsophon,sophon-ffmpeg,sophon-opencv {3k U4 H 5% J
IS H SR ME B CET .

x86 28 LGk Ry

01 57 LG ) SATL F57 %8 SUS 9 SR, 575 % J B libsophon sophon-ffmpeg sophon
opencv PA N gec-aarch64-linux-gnu . H4%.

. GBI ‘soc-sdk’ (Y
A ‘soc-sdk’ MR, JEBEAZ X m R TR B B A0Sk SO K B S AR B H S .

mkdir soc-sdk

IR L 4V 244 1Y libsophon,sophon-ffmpeg,sophon-opencv

T &= 7] ¥ £ 4% libsophon #4982 K A 0.4.1, sophon-ffmpeg 4493 A& A 0.4.1,sophon-opencv #4
WA 0.4.1,

1. NEREEMHFRE ‘libsophon soc 0.4.1 aarch64.tar.gz’ , HAREEFE I E ‘soc-sdk’
(S

tar -xvf libsophon soc 0.4.1 aarch64.tar.gz
cp -1 libsophon soc 0.4.1 aarch64/opt/sophon/libsophon-0.4.1/include soc-sdk
cp -1 libsophon soc 0.4.1 aarch64/opt/sophon/libsophon-0.4.1/lib soc-sdk

5 J5 libsophon By H A ‘libsophon soc 0.4.1 aarch64/opt/sophon/libsophon-0.4.1"

2. MNEREREMF I ‘sophon-mw-soc_0.4.1 aarch64.tar.gz’ , HAEEH I E ‘soc-sdk’
PP

tar -xvf sophon-mw-soc_0.4.1 aarch64.tar.gz

cp -r sophon-mw-soc_0.4.1 aarch64/opt/sophon/sophon-ffmpeg 0.4.1/include._
—soc-sdk

cp -r sophon-mw-soc_ 0.4.1 aarch64/opt/sophon/sophon-ffmpeg 0.4.1/lib soc-sdk
cp -r sophon-mw-soc_ 0.4.1 aarch64/opt/sophon/sophon-opencv 0.4.1/include/
—opencv4/opencv2 soc-sdk/include

cp -r sophon-mw-soc_0.4.1 aarch64/opt/sophon/sophon-opencv_0.4.1/lib soc-sdk

AR G vRAFYy SAIL, BRI ‘build soc’ # V% ‘soc-sdk’ 3¢k
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cp build soc/sophon-sail/include soc-sdk
cp build soc/sophon-sail/lib soc-sdk

. % g+ +-aarch64-linux-gnu T H5%
4o R LZ R, T Bk s d B

sudo apt-get install gcc-aarch64-linux-gnu g++-aarch64-linux-gnu

AR IRECE A2 )5, AT DA B E cmake SE5E A X GiE, TEEFEIT) CMakeLists.txt H
AN B

CMakeLists.txt & 21& A ‘soc-sdk’ #9431 §442 A ¢ /opt/sophon/soc-sdk’ | IR A P&
ZARE G TR E R TR E

set(CMAKE C COMPILER aarch64-linux-gnu-gcc)
set(CMAKE ASM_COMPILER aarch64-linux-gnu-gcc)
set(CMAKE CXX COMPILER aarch64-linux-gnu-g++)

include directories("/opt/sophon/soc-sdk/include")
include directories(" /opt/sophon/soc-sdk/include/sail")
# ORI R X G E R B R K E %

link directories("/opt/sophon/soc-sdk/lib")
# AWK FFEFEERANHSEE T

add executable(${YOUR TARGET NAME} ${YOUR SOURCE FILES})
target link libraries(${YOUR TARGET NAME} sail)

# sail & T4k 1 4

3.4.3 ARM PCIE MODE

ARM EHL Gty

7E ARM EHL 22 AF libsophon,sophon-ffmpeg,sophon-opencv, } SAIL 2 )5, S PAS%
PCIE MODE W7 & 7 %A cmake § SAIL wr iy FEAER ) B O R R 7, a0 2R 55 26 A
SATL Z A K IIEE, 175 24F libsophon,sophon-ffmpeg,sophon-opency )3k 304 H 5% &
FISEH SRR B Ry .

x86 28 X giFRF

RS HA ] SAIL 3520 Y9 1R 3 EE, #3555 {1 2 libsophon,sophon-ffmpeg,sophon-
opencv DA gec-aarch64-linux-gnu T H4% .

. Gl ‘arm pcie-sdk’ 3CE%

U ‘arm_peie-sdk’ SCPFJE, kA U4 1 A5 2 B Sk SO B Bh &S AR A7 T L H 5%
Ha

mkdir arm_pcie-sdk
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RIS X 4R 244 1Y libsophon,sophon-ffmpeg,sophon-opencv

T & <17 ¥ £ 4% libsophon #4955 & % 0.4.1, sophon-ffmpeg 493 & A 0.4.1,sophon-opencv #
WA 0.4.1,

1. MEGEEMFFREL ‘libsophon 0.4.1 aarch64.tar.gz’ , HFEEFE I E ‘arm  pcie-sdk’
PELSS

tar -xvf libsophon 0.4.1 aarch64.tar.gz
cp -1 libsophon 0.4.1 aarch64/opt/sophon/libsophon-0.4.1/include arm pcie-sdk
cp -1 libsophon 0.4.1 aarch64/opt/sophon/libsophon-0.4.1/lib arm pcie-sdk

fi# 5 J5 libsophon B H A ‘libsophon 0.4.1 aarch64/opt/sophon/libsophon-0.4.1’

2. MEBEE M HF3RE ‘sophon-mw _0.4.1 aarch64.tar.gz’ , FHEEF D E ‘arm  pcie-sdk’
pELS

tar -xvf sophon-mw_0.4.1 aarch64.tar.gz

cp -r sophon-mw_0.4.1 aarch64/opt/sophon/sophon-ffmpeg 0.4.1/include arm _
—pcie-sdk

cp -r sophon-mw_0.4.1 aarch64/opt/sophon/sophon-ffmpeg 0.4.1/lib arm_pcie-
—sdk

cp -r sophon-mw_0.4.1 aarch64/opt/sophon/sophon-opencv 0.4.1/include/
—opencv4/opencv2 arm_ pcie-sdk/include

cp -r sophon-mw_0.4.1 aarch64/opt/sophon/sophon-opencv 0.4.1/lib arm pcie-
—sdk

B G VELF SAIL, BRI ‘build arm pcie’ #UI%E ‘arm pcie-sdk’ (3

cp build arm pcie/sophon-sail/include arm pcie-sdk
cp build arm pcie/sophon-sail/lib arm pcie-sdk

. 2% g+ +-aarch64-linux-gnu 1 H5%
4o R LR, 7T Bk F IR

sudo apt-get install gcc-aarch64-linux-gnu g++-aarch64-linux-gnu

EABREE Y2 )5, ATAEEACE cmake A58 A G5, FELAEFP I CMakeLists.txt
anan T Bk

CMakeLists.txt ¥ & &4 F ‘arm_pcie-sdk’ #9237 54424 ¢ /opt/sophon/arm pcie-sdk’ ,
KRN P EH AR A TEIRa L ERIATAE .

set(CMAKE C COMPILER aarch64-linux-gnu-gcc)
set(CMAKE ASM_COMPILER aarch64-linux-gnu-gcc)
set(CMAKE CXX COMPILER aarch64-linux-gnu-g++)

include directories("/opt/sophon/arm_pcie-sdk/include")
include directories(" /opt/sophon/arm pcie-sdk/include/sail")

# BRI R X E T AR WK X E R
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(8 k)

link directories(" /opt/sophon/arm pcie-sdk/lib")
# AWK FEFREE RGNS EE T

add_executable(${YOUR_TARGET NAME} ${YOUR_SOURCE FILES})
target link libraries(${YOUR TARGET NAME} sail)
# sailly T Z % 0
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4.1 Basic function
FE TP E R RS E .

4.1.1 get available tpu num

AR FTB 5 ] R R SE R P ) AL PR AR
B A:

int get available tpu num();

RBML e
AR (8] 24 i £ AT R BE LD IR P e S AL BRER I B
EN MR

#include <sail/cvwrapper.h>

int main() {
int tpu_len = sail::get available tpu num();
std::cout << "available tpu: " << tpu_len << std::endl;
return O;

}
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4.1.2 set print_flag

BEE AT VR P I T S FEI R
#rgk:

int set print flag(bool print flag);

SRI:

print flag: bool
print_flag >y True i, FTEIREFHOTE T ZAFERFER, BNAFTH.
A BIRES:

#include <sail/cvwrapper.h>

int main() {
int ret = sail::set print flag(true);

if (ret == 0){

std::cout << "set print time success" << std::endl;
}
return O;

}

4.1.3 set _dump io_flag

LA A2 A SRRt B
BB A:

int set dump io flag(bool dump io flag);

e L

dump io flag: bool
dump_io_flag 2y True I, Frfifthm ALHaA 4 b8, & WATE .
B

#include <sail/cvwrapper.h>

int main() {
ret = sail::set dump io flag(true);

if (ret == 0){

std::cout << "set save data success" << std::endl;
}
return O;

}
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4.1.4 set_loglevel

WEIBTTERE T H BT ER . BARW HESFH0l 5 T A7 358, AT RETT
BN H S &, MR sy H RS AR gUNE TR R, DAERERS LR TRy 5 B
g

int set loglevel(LogLevel loglevel);

e e
loglevel: LogLevel

WM H G5, A sail:LogLevel Mz (H. W iEM g %41+ TRACE., DEBUG. INFO,
WARN, ERROR. CRITICAL. OFF, 2kiAZi %% INFO,

B 36

R ZEAL: int

0: HEZIRER). -1: TR HER S, BERK.
A BICRS:

#include <sail/cvwrapper.h>

int main() {
int ret = sail::set loglevel(sail::LogLevel:: TRACE);
if (ret == 0){
std::cout << "Set log level successfully" << std::endl;
}
else{
std::cout << "Unknown log level, set failed." << std::endl;

}

return O;

}

4.1.5 set decoder env

W Decoder RIS, IMAE Decoder R FTEE , 75 I i BRIAMH .
g

int set decoder env(std::string env name, std::string env_value);

S EL]:
env_name: string
VRN E Decoder RYJRIEAFR, Al @4 A

‘refcounted _frames’ WK 1 B, MRS R EGTEERT T3R8, R 0 B
Decoder H BRI,
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‘extra_frame buffer num’ % & Decoder [ K 2% /7%l
‘rtsp_transport’ X E RTSP RHM&HitHMYL
‘stimeout’ % FH FEHE R[]
‘rtsp_flags’ & RTSP 2% H & X 10
buffer size’ 1 ELILER/
‘max_ delay’ 15 fx KHIE
‘probesize” AFAT SO R R T AL
‘analyzeduration’ AFAT SO SEHLE) i R
env_value: string
ZIE LS E
B

#include <sail/cvwrapper.h>

int main() {
sail::set decoder env('extra frame buffer num", "1");
int dev_id = 0;
sail::Handle handle(dev_id);
int width = 640;
int height = 640;
sail::Format format = sail::Format:FORMAT BGR_ PLANAR,;
sail:ImgDtype dtype = sail::ImgDtype:DATA TYPE EXT 1N BYTE;
sail::BMImage bmimgl(handle, width, height, format, dtype);
std::string image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";
sail::Decoder decoder(image name, false, dev_id);
decoder.read(handle, bmimgl);

return 0O;

4.1.6 base64 enc

SRR IEAT base64 i, AN ) base64 i J5 ) AT -
g

int base64 enc(Handle& handle, const void *data, uint32 t dlen, std::stringé& encoded);

ZERW:
handle: Handle
% #5H handle A4, f# ] Handle(dev _id) £l

data: void*
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(SR ELbE Gz oy
dlen: uint32_t

Tp g i ) 5 =71 4 B
encoded: string

base64 # i AE B T4F 58

R 3
base64 i IR M 0, 7505 [F]-1
ABIRES:

#include <sail/base64.h>

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);

std::string data = "hello,world!";

// base64 encode
std::string base64 encoded,;
uint32 t dlen = data.length();
ret = sail::base64 enc(handle, data.c str(), dlen, base64 encoded);
if (ret == 0){
std::cout << dlen << std::endl;
std::cout << "base64 encode success!" << "based 64:" << base64 encoded << " lens
" << dlen << std::endl;

}

return 0;

}

4.1.7 base64 dec

XHEAEIEAT base64 i , Az L% WY base64 i 5 74 H o 7N UETE 2% base64 _dec
o k.

HHEX:

int base64 dec(Handle& handle, const void *data, uint32 t dlen, uint8 t* p outbuf,.
—uint32 t *p_size);

S
handle: Handle
145 handle A4, il Handle(dev id) €1

data: void*
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TR R R 4T
dlen: uint32_t

TR A 7T B

p_outbuf: uint8 t*
fiEt 5 £ buffer

p_size: uint32_t
R RS B K

B3]
base64 ISR M 0, 73R [A]-1
B

#include <sail/base64.h>

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);

std::string data = "hello,world!";

// base64 encode
std::string base64 encoded;
uint32 t dlen = data.length();
ret = sail::base64 enc(handle, data.c_str(), dlen, base64 encoded);
if (ret == 0){
std::cout << dlen << std::endl;
std::cout << "base64 encode success!" << "based 64:" << base64 encoded << "lens"
<< dlen << std::endl;

}

// base64 dec
uint32 t dlen based = base64 encoded.length();
uint8_t out_data_buf[100]; // 1% 4 2 4 A 2% 8 5 A B # SR
uint32 t out data size; // F T 17 ik AL 7 #ikE B K E
ret =sail::base64 dec(handle, base64 encoded.c str(), dlen based, out data buf, &out
—data_size);
if (ret == 0){
std::cout << "base64 decode success,data size is:" << out data size << std:endl;
for(uint32 ti=0;i < out_data_size; i++) {
std::cout << out data buffi];
}

std::cout << std::endl;

}

return O;

}
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4.1.8 get tpu_util

FREOR 3% 25 AL PR ES (5 %
EEA:

int get tpu util(int dev_id);

S LW

dev_id: int
T AR B FRE U ] R i 55 1D,
AR ERPLE
3 [T B 15 A A AL B P (50 FH 2 40 L
ERIIM TR

#include <sail/cvwrapper.h>

int main() {
int tpu_ util;
tpu_util = sail::get tpu_util(0); // %k BldevO gy 4 32 25 & Jf =
std:icout << "tpu util " << tpu_util << "%"<< std:endl;
return 0O;

}

4.1.9 get vpu_ util

RECS A VPU (I
B A

std::vector<int> get vpu_util(int dev_id);

B

dev_id: int
TERI VPU i 1301y 1D,
B 36

bm1684 %y 5 #% vpu, REMESNKEN 5 /Y List, bm1684x Jy 3 #% vpu, REMEHKEN 3
(4 List, List w0 A8aE i o B 0 i i 9 23t

B

#include <sail/cvwrapper.h>

int main() {
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AN

std::vector<int> vpu_util,
vpu_util = sail::get vpu util(0); // % HldevOhy vpu il 3 2 F =

for(int i = 0; 1 < vpu_ util.size(); i++) {
stdiicout << "VPU ID: " << i << ", Util Value: " << vpu_ util[i] << "%" <<_
—std::endl;

}

return O;

}

4.1.10 get vpp_util

AREOW BB VPP A
#Zgk:

std::vector<int> get vpp util(int dev_id);

SR

dev_id: int
TEAREL VPP i 21 1D,
B 6

bm1684 5 bm1684x 24 2 #% vpp, REUEAKEN 2 Y List. List H )RR A YA
DRERAE D,

B

#include <sail/cvwrapper.h>

int main() {
std::vector<int> vpp util;
vpp_util = sail::get vpu_util(0); // 7k BldevOtyvpusl 3 2 f| 5

for(int i = 0; 1 < vpp_ util.size(); i++) {
std::cout << "VPU ID: " << i << ", Util Value: " << vpp_util[i] << "%" <<._
—std::endl,

}

return O;

}
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4.1.11 get board temp

B A:

int get board temp(int dev id);

SRBEDI:
dev_id: int
T BRI AR BT 45 1) 1D,
AR
ARG AR R AR R B, BRI B G (°C)
B

#include <sail/cvwrapper.h>

int main() {
int board temp;
board temp = sail::get board temp(0);
std::cout << "board temp " << board temp << "°C"<< std::endl;
return 0O;

}

4.1.12 get chip_temp

B A:

int get chip temp(int dev_id);

SR
dev_id: int
T BRI AR BT 45 1) 1D,
AR R
AR LN B A B AL PR RS, BRAANIR R (°C).
B

#include <sail/cvwrapper.h>

int main() {
int chip temp;
chip temp = sail::get chip temp(0);
std::cout << "chip temp " << chip temp << "C"<< std::endl;
return O;

}
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4.1.13 get dev_stat

B A:

std::vector<int> get dev_stat(int dev_id);

ZE:
dev_id: int
T B ARIO AR R BT 45 1 1D
BRI B
1 A6 B 85 1 NS B9 3% [mem_total,mem _used,tpu_ util|,
ZN/IME

#include <iostream>
#include "cvwrapper.h"

int main() {
std::vector<int> dev_stat;
dev_stat = sail::get dev_stat(0);

stdiicout << "mem total: " << dev_stat[0] << " MB" << std::endl;
std:i:cout << "mem used: " << dev_stat[l] << " MB" << std::endl,
std:i:cout << "tpu util: " << dev_stat[2] << " %" << std::endl,
return 0;

4.2 Data type

& X SOPHON FRJEH i i BdiR 2 2
#ZgA:

enum bm_data type t {
BM_ FLOATS32,
BM_INTS,
BM UINTS,
BM_INTS32,
BM_ UINT32,
BM_ FLOAT1S6,
BM BFLOAT16,
BM_INT1S6,
BM_UINT16

}

SHL W
BM_FLOAT32 ¥4 float32
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BM_INTS #fi3e%) int8

BM_ UINTS ¥(3E2% ) uint8

BM INT32 ¥ % int32

BM_ UINT32 #3527 uint32
BM FLOATI16 ¥#2:% ) uint32
BM_BFLOAT16 ¥4 uint32
BM_INT16 ¥4 uint32
BM_UINT16 $#27 % uint32

4.3 PaddingAtrr

PaddingAtrr H77fif 74U padding (45T E M, FIELACE PaddingAtrr SEATHURIHTE

class PaddingAtrr {
public:
PaddingAtrr(){};
PaddingAtrr(

unsigned int crop start x,
unsigned int crop start y,
unsigned int crop width,
unsigned int crop height,
unsigned char padding value r,
unsigned char padding value g,
unsigned char padding value b);

PaddingAtrr(const PaddingAtrr& other);

“PaddingAtrr(){};

void set stx(unsigned int stx);

void set sty(unsigned int sty);

void set w(unsigned int w);

void set h(unsigned int h);

void set r(unsigned int r);

void set g(unsigned int g);

void set b(unsigned int b);

unsigned int  dst crop stx; // Offset x information relative to the origin of dst.
—image

unsigned int  dst crop sty; // Offset y information relative to the origin of dst.
—image

unsigned int  dst crop w; // The width after resize

unsigned int  dst crop h; // The height after resize

unsigned char padding r; // Pixel value information of R channel

unsigned char padding g; // Pixel value information of G channel

unsigned char padding b; // Pixel value information of B channel

Copyright © SOPHGO



CHAPTER 4. SAIL C++ API &%

4.3.1 ¥3i&FE %L PaddingAtrr()

WG4k PaddingAtrr
B

PaddingAtrr()

PaddingAtrr(
unsigned int crop start x,
unsigned int crop start vy,
unsigned int crop width,
unsigned int crop height,
unsigned char padding value r,
unsigned char padding value g,
unsigned char padding value b);

SE]:
crop_start x: int
IR B GAIRS T HARIEBAE x 7 il ERY S &

crop_ start y: int

JREGAS T HASERAE v J7 ) LR i
crop_ width: int

1t padding B [a] B R] X7 IR EME 3647 resize, width MR EIME resize JGHITE, 7 ANHEFT resize,
M width Sy Ji B 5

crop_height: int

TE padding B [E) I A] % E% 64T resize, height R EM% resize GRS, A BT resize,
] height Ay Jit G Y

padding value r: int
padding H7F R 18 FIE % RE
padding value g: int
padding IHE G il _FIE SIS R (H
padding value b: int
padding I7E B il FIEFTM B EE
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4.3.2 set stx

BCE IR EGAN T H S EBAE x J7 i B s &
#rgk:

void set stx(unsigned int stx);

ZERW:
- stx: int

JE B GAIA T B ARIEEAE x 5 il LAY (iFs &

4.3.3 set sty

BB GAT T H AR ESRAE y ) s &
g

void set sty(unsigned int sty);

SE LW
- sty: int
JE BMGAR T B AR IEHRAE y J7 1] B R (i B% 5

4.3.4 set_w

B EE1S resize J51Y) width
B

void set w(unsigned int w);

SRR
- width: int

7E padding f4[a] B A Xt 5 &% 54T resize, width AR EE resize J5H
N width hyJi B 1 58
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4.3.5 set_h

WHE R resize 51 height
#HjEgA:

void set h(unsigned int h);

SRI:
height: int

1E padding {4 [a] B AT F 5 KR HEAT resize, height AR K% resize 5 E, £ AEFT resize,
I height Ay Ji G Y

4.3.6 set_r

W R #E LW padding {H
g

void set r(unsigned int r);

SR
r: int

R i [ padding fg

4.3.7 set_g

&E G i EAY padding {4
#Zrpk:

void set g(unsigned int g);

SEEWI:
g: int
G iHif _FAY padding {5

Copyright © SOPHGO 50



CHAPTER 4. SAIL C++ API &%

4.3.8 set_ b

#E B i [ padding {H
Erg:

void set b(unsigned int b);

SRRV

b: int
B jf@iE L#) padding {H
B

#include <stdio.h>
#include <sail/cvwrapper.h>
#include <iostream>
#include <string>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";
sail::Decoder decoder(image name, true, tpu_id);
sail:BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
sail::PaddingAtrr paddingatt;
paddingatt.set stx(0);
paddingatt.set sty(0);
paddingatt.set w(640);
paddingatt.set h(640);
paddingatt.set r(114);
paddingatt.set g(114);
paddingatt.set b(114);

—height(), 640, 640, paddingatt);
bmev.imwrite("{}-{}.jpg" .format(BMimg3.width(), BMimg3.height()), BMimg3);
return 0O;

}

sail::BMImage BMimg3 = bmcv.crop and resize(BMimg, 0, 0, BMimg.width(), BMimg.
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4.4 Handle
Handle &% s AR 2628, 7ERRF TR AR 1E

4.4.1 ¥3i&F L Handle()

WG4k Handle
Bk

Handle(int tpu_id);

SR
tpu_id: int
B Handle fi ] H)E EILIE R L7 AEFRARHY id 5

4.4.2 get device id

ARH Handle o8 REALSE TR 27~ AL PRER Y 1d
#ZgX:

int get device id();

BRI B
tpu_id: int
Handle HH)R BERLE TS > A HLER Y 1d 5

4.4.3 get_sn

AREL Handle HpRiHR 1175115
#ZgA:

std::string get sn();

B L
serial number: string

&[] Handle Hi%4& 1) 7515
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4.4.4 get target

R I B REAL IR 2 > AL PR L5
#rgk:

std::string get target();

BRI B

Tensor Computing Processor type: str
IR 1 A R BE LS TR 7 > AL BR g ) 25
B

#include <stdio.h>
#include <sail/cvwrapper.h>
#include <iostream>

using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::cout << "Device ID: " << handle.get device id() << std::endl,
std::cout << "SN: " << handle.get sn() << std::endl;
std::cout << "Target: " << handle.get target() << std::endl,

return 0O;

4.5 10Mode

IOMode ] & X A Tensor Fl#H, Tensor ) NIFE( &5, (device memory 1f system

memory ) .

g

enum IOMode {
SYsI,
SYSO,
SYSIO,
DEVIO

I3

S -
SYSI

#5 A\ Tensor & system memory, #jH Tensor £ device memory
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SYSO

#i A\ Tensor 7& device memory, #jH Tensor fF system memory
SYSIO

i A Tensor & system memory, #jHi Tensor E system memory
DEVIO

#i A\ Tensor 7 device memory, #jHi Tensor & device memory

4.6 LogLevel

LogLevel il & X HEZ . e TRACE , #Rfioh OFF , EKIAJy INFO .
B A:

enum class LogLevel: int

{
TRACE,
DEBUG,
INFO,
WARN,
ERROR,
CRITICAL,
OFF

h

B
TRACE

FTE] TRACE Z 5 FI ARG 5 H .
DEBUG

FTE] DEBUG Zl MRG0 AT H .
INFO

FTE] INFO ZFIBEARGONY H .
WARN

FTE) WARN 050 R ARZ A H
ERROR

FTE] ERROR Zl| MRS H &
CRITICAL

FTE] CRITICAL 51 ARG H 7.
OFF
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KBGO HEFTE

4.7 bmcv_resize _algorithm

LG resize s UL B TE{E R 1
Bk

enum bmcv_resize algorithm {
BMCV_INTER NEAREST = 0,
BMCV_INTER LINEAR =1,
BMCV INTER_ BICUBIC = 2
} bmcv_resize algorithm;

SR

BMCV _INTER_ NEAREST
I3 AP A E S

BMCV INTER LINEAR
PAES AN =RS

BMCV INTER_BICUBIC
W= AR

4.8 Format

SE S B
B A

FORMAT _YUV420P
FORMAT_YUV422P
FORMAT_YUV444P
FORMAT_NV12

FORMAT NV21

FORMAT NV16

FORMAT _NV61

FORMAT _NV24

FORMAT RGB_PLANAR
FORMAT BGR_PLANAR
FORMAT RGB_PACKED
FORMAT BGR_PACKED
FORMAT RGBP SEPARATE
FORMAT_ BGRP_SEPARATE
FORMAT GRAY

FORMAT COMPRESSED
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S
. FORMAT _YUV420P

FORTBIE— YUV420 #&AmE f, A =1 plane
. FORMAT _YUV422P

FORTEIE— YUV422 #5501l A =1 plane
. FORMAT YUV444P

FORPANE—A YUV4A44 #0118 f, A =4 plane
. FORMAT NV12

FoRFANE— NVI2 X EF, AR plane
. FORMAT NV21

FOREE—A NV21 #XE A, AP plane
. FORMAT_NV16

FORTEIE—A NV16 #=XE A, AP plane
. FORMAT NV61

FoRFANE— NV61 A& E f, AR plane
. FORMAT RGB_PLANAR

FORTEE#— RGB UK, RGB 20 9H91, 5 —1> plane
. FORMAT BGR_PLANAR

ForfiaE—4 BGR #XE R, BGR 43FFES, H—4> plane
. FORMAT RGB_PACKED

ForTigE—1 RGB XMW E -, RGB Z45iH, —A> plane
. FORMAT BGR_PACKED

FRTAIH#— BGR #:UWE f, BGR ZZ45HE%1, 5—> plane
. FORMAT RGBP_SEPARATE

FORFANE—4 RGB planar ¥ E f, RGB - S H4 fi—> plane,
. FORMAT BGRP_SEPARATE

FoRTIA)E—4 BGR planar #XE f, BGR /- HHESIH4 fi—> plane,
. FORMAT GRAY

FORTRIE KR RS IE R, A1 plane
. FORMAT COMPRESSED
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FORTEIE 4 VPU W Egis i A, U A plane, 73BN AWE

plane0: Y E4i3&
planel: Y H4i%di
plane2: CbCr E4isk
plane3: CbCr E45%#E

4.9 ImgDtype

E SRR
B A

DATA TYPE EXT FLOATS32

DATA TYPE EXT IN BYTE

DATA TYPE EXT 4N _BYTE

DATA TYPE EXT IN BYTE SIGNED
DATA TYPE EXT 4N _BYTE SIGNED

SHBE:

. DATA TYPE EXT FLOAT32
ZFon B R BE AL, float32,

. DATA TYPE EXT IN BYTE
Fon B B EEEZRAL uint8.

. DATA TYPE EXT 4N BYTE

FORE R RREAC wint8, HAE 4 3K E 7 AR 8 H 1, B SRR .

. DATA TYPE_EXT IN BYTE SIGNED
FORE R BHERECE int8.
. DATA TYPE EXT 4N BYTE SIGNED
FORE A EEERACY int8, HAF 4 TKIE g s HES ), B SRR .

4.10 Tensor

Tensor FHAUMEBL A4 A d h2RAL, W& THIREE, LHAFERL.
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4.10.1 #¥Ji&EF %L Tensor()

WG 4L Tensor, H->4 Tensor 43t A

#rgk:
Tensor(
const std::vector<int>& shape={},
bm data type t dtype=BM_FLOAT32);
Tensor(
Handle handle,
const std::vector<int>& shape,
bm data type t dtype=BM_FLOAT32,
bool own_sys_data,
bool own dev_data);
SRWI:

handle: Handle
&P Handle
shape: std::vector<int>
& Tensor [f] shape
dtype: Dtype
Tensor %A
own_sys_data: bool
$87~ Tensor s & 4A system memory
own_dev data: bool
$57 Tensor J£5HA device memory
B

#include "tensor.h"

int main() {

int dev_id = 0;

int ret;

sail::Handle handle(dev_id);

std::shared ptr<sail::Tensor> input tensorl,input tensor2;

std::vector<int> input shape = {10,10};

bm data type tinput dtype = BM_ FLOAT32; // dtype can choose BM FLOAT32,.
—BM_INTS, BM_UINTS, BM INT32, BM_UINT32

// init tensor
input tensorl = std::make shared<sail::Tensor>(input shape, input dtype);
input tensor2 = std::make shared<sail::Tensor>(handle, input shape, input dtype,.

—true, true); FRHE
PikiEs
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(8 170)
return 0;
}
4.10.2 shape
#RHL Tensor [ shape
B
const std::vector<int>& shape() const;
AR FERTALE
tensor shape : std::vector<int>
iR 8] Tensor H{J shape HJ vector.
B
int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensorl;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;
// init tensor
input tensorl = std::make shared<sail::Tensor>(input shape, input dtype);
// get shape
std::vector<int> tensor shape;
tensor shape = input tensorl->shape();
std::cout << "tensor shape: ";
for(int i = 0; i < tensor _shape.size(); i++) {
std::cout << tensor shapel[i] << " ";
}
std::cout << std::endl;
return O;
}
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4.10.3 dtype

FREL Tensor [EHHEZER
Erg:

bm data type t dtype() const;

BRI B

data type: bm data type t
& [E] Tensor PEHHIEAL.
ZRUIMEE

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensorl;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor
input tensorl = std::make shared<sail::Tensor>(input shape, input dtype);

// get dtype

bm data type tinput dtype ;

input dtype = input tensorl->dtype();
return 0O;

4.10.4 scale_from

JeX data $% HEBIAIEC, FRRAEUREHIE] Tensor HIRGENAT
#HHEA:

void scale from(float* src, float scale, int size);

ZERW:
src: float*

Bm i i bt
scale: float32

5 A8 A A P ) RUPBE
size: int

LACIHIIN NS
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B

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev id);
std::shared ptr<sail::Tensor> input tensorl,input tensor2;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor
input tensorl = std::make shared<sail::Tensor>(input shape, input dtype);

// prepare data
std::shared ptr<float> src_ptr(
new float[10 * 10],
std::default delete<float[]>());
float * src_data = src_ ptr.get();
for(int i = 0; 1 < 10 * 10; i++) {
src_ datali] = rand() % 255;
}

// scale data len is 99
input tensorl->scale from(src data, 0.1, 99);

return 0O;

410.5 scale to

JeXt Tensor H#FATAELBIARAL, TR-RFECH IR [F] 2 R 5 N A
gk

void scale to(float* dst, float scale);

void scale to(float* dst, float scale, int size);

ZERW:
dst: float*

AR LR
scale: float32

5 HI 4T B RUEE
size: int

BRI .

B
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int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev id);
std::shared ptr<sail::Tensor> input tensorl;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor
input tensorl = std::make shared<sail::Tensor>(input shape, input dtype);

// prepare dst
float* dst = new float[100];

// scale data len is 99
input tensorl->scale to(dst, 0.1, 99);

// print scaled data

for (int i = 0; 1 < size; ++i) {
std::cout << dstfi] << " ";

}

std::cout << std::endl;
delete[] dst;

return O;

4.10.6 reshape

X} Tensor #47 reshape
g

void reshape(const std::vector<int>& shape);

SRV

shape: std::vector<int>
BB EGEIRH shape,
ZR LM EE

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensorl;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;
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// init tensor
input tensorl = std::make shared<sail::Tensor>(input shape, input dtype);

// reshape from 10x10 to 2x50
input tensorl->reshape({2,50});

// get shape
std::vector<int> tensor shape;

tensor shape = input tensorl->shape();

std::cout << "tensor new shape: ";

for(int i = 0; i < tensor _shape.size(); i++) {
std::cout << tensor shape[i] << " ";

}

std::cout << std::endl;

return O;

4.10.7 own_sys data

Eif)i% Tensor & EHIA RGN EIETEE -
g

bool& own sys data();

BRI B

judge ret: bool
WA RGN B IR 0] True, 70 False.
B

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor

input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, true,
< true); // own sys mem:true, own dev mem:true

// input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype,.
—false, true); // own sys mem:true, own dev mem:false

// input tensor: own sys or dev data
bool own sys data = input tensor->own sys data();
std::cout << "input tensor own sys data:" << own_sys data << std:endl,

(R IakEE)
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return O;

410.8 own dev_data

i) Tensor A B AATFHI R
A

bool& own dev data();

A ERVAUIE

judge ret : bool
WA B AE IR IR [ True, 50 False.
ZNIMTE

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor

input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, true,
< true); // own sys mem:true, own dev mem:true

// input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype,.
—true, false); // own sys mem:true, own dev mem:false

// input tensor: own sys or dev data
bool own dev data = input tensor->own dev data();

std::cout << "input tensor own dev data:" << own dev data << std::iendl;

return O;

4.10.9 sync_s2d

¥ Tensor R MM RGN 1EFE DL B4 N AT -
#Z g

void sync_s2d();

void sync_s2d(int size);

Copyright © SOPHGO 64



CHAPTER 4. SAIL C++ API &%

SR

size: int
FHRFE size AT AV R GENA7HE DL BB A8 AT
B A

void sync_s2d(Tensor* src, int offset src, int offset dst, int len);

ZHve:
Tensor*: src
T8 EWFE VIR Tensor,

offset src: int

TREWFE D1 Tensor ERYEHE WAL JL IR IGITIATE L.
offset dst: int

TREFE WL H 5 Tensor ERBHRMFS L NICR G IHRTE UL
len: int

TR DIREE, BEPS DIRCR 4R

ZR M EE

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor

input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, true,
< true); // own sys mem:true, own dev mem:true

// prepare data

input tensor->ones();

// input tensor -> sync_s2d(); // copy all data
input tensor -> sync s2d(99); // copy part data

// prepare another data: output tensor, which is on sys mem, and don't have data

// copy input tensor to output tensor

std::shared ptr<sail::Tensor> output tensor;

output tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype,.
—true, true);

sail::Tensor& input ref = *input tensor;
output tensor -> sync s2d(input ref,2,3,10);
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// test if copy success
// must copy to system memory and save to dst
output tensor -> sync_d2s();
int size = 100;
float* dst = new float[size];
output tensor->scale to(dst, 1, size);
for (int i = 0; 1 < size; ++i) {
std:icout << dst[i] << " ";
}
std::cout << std::endl;
delete]] dst;
return O;
}
4.10.10 sync_d2s
K Tensor AL M B NAFHE LB R GENTE.
#Z g
void sync_ d2s();
void sync_d2s(int size);
SR BW:
size: int
FHRFE size -7 AU M B A8 DLEI R GEINAT-
g
void sync d2s(Tensor* src, int offset src, int offset dst, int len);
SHBEW:
Tensor*: src
i 7€ i #5 VLY Tensor,
offset src: int
i i #5 DL Tensor b IEHRINFS L IC R G A6HE DL
offset dst: int
T8 ¥ DUH AR Tensor FREWEFE LA TCR G AT L.
len: int
TRE P VIR, BEPE IR TR 4L
ZN I
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int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev id);
std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor
input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, false,
< true); // own sys mem:false, own dev mem:true

// prepare data
input _tensor->ones();

input tensor -> sync_d2s(); // copy all data
// input tensor -> sync d2s(99); // copy part data

// prepare another data: output tensor, which is on sys mem, and don't have data

// copy input tensor to output tensor

std::shared ptr<sail::Tensor> output tensor;

output tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype,.
<true, true);

sail::Tensor& input ref = *input tensor;
output tensor -> sync d2s(input ref,2,3,10);

// test if copy success

int size = 100;

float* dst = new float|[size];

output tensor->scale to(dst, 1, size);

for (int i = 0; 1 < size; ++i) {
std:icout << dst[i] << " ";

}

std::cout << std::endl;

delete]] dst;

return 0;

4.10.11 sync_d2d

B3 4h—> Tensor B84 WAE_EIEAESS D1 B4 Tensor )ik NAFH .
Bk

void sync d2d(Tensor* src, int offset src, int offset dst, int len);

SR

Tensor*: src
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¥aEREHE DI Tensor,

offset src: int

TREWFE D1 Tensor AR WAL JL IR IGIT 4GS DL .
offset _dst: int

TEF DL H bR Tensor LR ML LAICE GRS UL

len: int
TREPE VIREE, BEPE DIC R 4L
B
int main() {
int dev_id = 0;
int ret;

sail::Handle handle(dev_id);

sail::Handle handle (dev id+1);

std::shared ptr<sail::Tensor> input tensor,output tensor;
std::vector<int> input shape = {10,10};

bm data type tinput dtype = BM_ FLOAT32;

// init tensor
< true); // on dev0
—false, true); // on devl
// prepare data
input tensor -> ones();
// d2d
sail::Tensor& input ref = *input tensor;

output tensor -> sync d2d(input ref,1,1,10);

return O;

input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, false,

output tensor = std::make shared<sail::Tensor>(handle , input shape, input dtype,.-

4.10.12 dump_data

K Tensor HWEHEE AR € SR
HHEX:

void dump data(std::string file name, bool bin = false);

SRBLWI:
file name: string

BASCFR EAR
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bin: bool
1R R B A Tensor, BRIA false.
BICRS:

int main() {

int dev_id = 0;

int ret;

sail::Handle handle(dev_id);

std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {10,10};

bm data type tinput dtype = BM_ FLOAT32;
// init tensor

input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, true,
true); // own sys mem:true, own dev mem:true

// prepare data

input tensor->ones();

input tensor->dump data("dumped tensor.txt", false);
input tensor->dump data("dumped tensor bin.bin" true);

return 0;

4.10.13 memory _set

H value FyH[ N PNFEITIEFE Tensor BINAFE, N rJPAE 1. 2. 4, BT Tensor [ dtype.
BB

void memory set(void* value);

SR

value: void*
i SR FERY -
A BIRES:

}

void test if success(int size, std::shared ptr<sail::Tensor> output tensor){

float* dst = new float[size];

output tensor->scale to(dst, 1);

for (int i = 0;1 < 100; ++i) {
std::cout << dstfi] << " "

}

std::cout << std::endl;
delete]] dst;

int main() {
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int dev_id = 0;

int ret;

sail::Handle handle(dev_id);

std::shared ptr<sail::Tensor> input tensor;

std::vector<int> input shape = {3, 1920, 1080},

bm data type tinput dtype = BM_ FLOAT32;

input tensor = std::make shared<sail::Tensor>(handle,input shape, input dtype,true,
—true);

float src_data = 1.1;

// memory set to tensor

input tensor->memory set(src data);

test if success(3 * 1920 * 1080,input tensor);

return O;

4.10.14 memory _set

K7 Tensor FEIE4ARE N ¢, TER O NEIMRIEAS Tensor [ dtype X c Ukl M YU EEH
A LT E 2 DU OB e Mty RS B4 2%, BHBUT BTG memory _set #2111

g

void memory set(float c);

S

c: float
i SRR -
A BIRES:

void test if success(int size, std::shared ptr<sail::Tensor> output tensor){
float* dst = new float[size];
output tensor->scale to(dst, 1);
for (int i = 0; i < size; ++1i) {
std::cout << dstfi] << " ";
}

std::cout << std::endl;
delete[] dst;

}

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {1};
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bm data type tinput dtype = BM_ FLOAT32;
input tensor = std::make shared<sail::Tensor>(handle,input shape, input dtype,true,
—true);

float value = 1.1;
input tensor->memory set(value );

test if success(1l,input tensor);

return O;

4.10.15 zeros

FiA< Tensor [FIEHEETPEH 0.
g

void zeros();

B

int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev_id);
std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor

input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, true,
< true);

// prepare data

input tensor->zeros();

return 0O;

}

4.10.16 ones

P4 Tensor [FIEPE2ERE N 1,
HErEA:

void ones();

B
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int main() {
int dev_id = 0;
int ret;
sail::Handle handle(dev id);
std::shared ptr<sail::Tensor> input tensor;
std::vector<int> input shape = {10,10};
bm data type tinput dtype = BM_ FLOAT32;

// init tensor
< true);
// prepare data

input tensor->ones();

return O;

input tensor = std::make shared<sail::Tensor>(handle, input shape, input dtype, true,

4.11 Engine
Engine ] PASEEL bmodel FINESE R, 2 SCIUBIRUERT Y 32 2R

4.11.1 ¥iEE%

¥Iif1k Engine

#ZEk 1

A& Engine 5L, FHAMZEL bmodel

Engine(int tpu_id);

Engine(const Handle& handle);

SR 1:
tpu_id: int

&€ Engine S ] 008 BEALOE R 7 > AL PR 1Y) 1d
handle: Handle

177 Engine SLHIf AT B4R IH Handle

BB 2
A Engine SLBIF N2 bmodel, FfE bmodel BEAREL A H I ALEL
Engine(
const std::string& bmodel path,
int tpu_id,
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IOMode mode);

Engine(
const std::string& bmodel path,
const Handle& handle,
IOMode mode);

Engine(
const void* bmodel ptr,
size_t bmodel _size,
int tpu_id,
IOMode mode);

Engine(
const void* bmodel ptr,
size_t bmodel _size,
const Handle& handle,
IOMode mode);

SR 2:

bmodel path: string
i€ bmodel {4

tpu_id: int

& Engine SLOI AR BEILIE IR EE~- > AL BR AR A9 id
mode: I0Mode

fRERA i Tensor FHERNAFALE : RENATEIENAT .
bmodel ptr: void*

bmodel 7£ ARG NAT-H A G hE
bmodel size: size t

bmodel 717 H Y7 F54K

ZR MR

#include "engine.h"

int main() {
int dev_id = 0;
sail::Handle handle(dev id);
sail::Engine enginel(dev_id);
sail::Engine engine2(handle);
std::string bmodel path = "your bmodel.bmodel";
sail::Engine engine3(bmodel path, dev_id, sail::SYSI);
sail::Engine engine4(bmodel path, handle, sail::SYSI);
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/] AT XA N

std::ifstream file(bmodel path, std::ios::binary);
/] KB

file.seekg(0, std::ios::end);

size t bmodel size = file.tellg();

file.seekg(0, std::ios::beg);

/] 5B A R A7 A A A B4

char* bmodel ptr = new char[bmodel size];

/] BB A A B E A

file.read(bmodel ptr, bmodel size);

/] FAXHERNR

file.close();

sail::Engine engine5(bmodel ptr, bmodel size, dev_id, sail::SYSI);
delete [] bmodel ptr;

return O;

4.11.2 get handle

L Engine Jfi 1945 A)4H sail. Handle
#ZgA:

Handle get handle();

BRI B

handle: Handle
i1 Engine B A o
B

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine enginel(dev id);
sail::Handle handle = enginel.get handle();
return O;

Copyright © SOPHGO

74




CHAPTER 4. SAIL C++ API &%

4.11.3 load

¥ bmodel 3 A Engine {1,

g 1:

F55€ bmodel FE42, MCHEk A bmodel,

bool load(const std::string& bmodel path);

SR 1:

bmodel path: string
bmodel 312
B 2:
M ARG NEFZE A bmodel,

bool load(const void* bmodel ptr, size t bmodel size);

SR 2:
bmodel ptr: void*

bmodel £ Z4E WA I LG L o
bmodel size: size t

bmodel £ A7 T %L

B

#include "engine.h"

int main() {

int dev_id = 0;

sail::Engine engine(dev _id);

std::string bmodel path = "your bmodel.bmodel";

if ('engine.load(bmodel path)) {
// load failed
std::cout << "Engine load bmodel "<< bmodel file << "failed" << "\n";
exit(0);

}

return O;
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4.11.4 get graph names

R Engine H A BRI KR4 55
#rgk:

std::vector<std::string> get graph names();

B 36

graph names: std::vector<std::string>
Engine H A 1155 KR name 144,
ZRIMEE

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
return O;

4.11.5 set_io_mode

BEE Engine (%A /% Tensor FIER NN E: RENAFBEE AT
Bk

void set io mode(
const std::string& graph name,
IOMode mode);

S
graph name: string
s S B TS name.
mode: IOMode
W HE Engine A /it Tensor FIfEf WAFAIE : RGNAFERAS AT
ZN IV

#include "engine.h"

int main() {
int dev_id = 0;
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sail::Engine engine(dev id);

std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);

std::vector<std::string> bmodel names = engine.get graph names();
engine.set io mode(bmodel names[0], sail::SYSI);

return O;

4.11.6 get input _names

RIS 5 713 B W T s A Tensor /) name
HErgA:

std::vector<std::string> get input names(const std::string& graph name);

SEE]:
graph name: string
B TEA T A name,
BRI W]
input names: std::vector<std::string>
1R [l s A E T A 4 A Tensor 1Y name #4135
ZRIMEE

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(bmodel names[0]);
return 0;
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4.11.7 get output names

FRUGE E T E B i i Tensor [#) name,
Bk

std::vector<std::string> get output names(const std::string& graph name);

SR
graph name: string
WE FEAM PR E R name,
AR
output names: std::vector<std::string>
R [l B 7 115 B U i s Tensor (1) name 1313
B

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
std::vector<std::string> output names = engine.get output names(bmodel names[0]);
return O;

4.11.8 get _max_input_shapes

A E VA& T A A Tensor X KK shape.
TEFRSHRAI , # A Tensor [1) shape 21, WA T AR shape.
TEBSHAIF, i A Tensor [¥) shape W/NT-4 T fx K shape.
B

std::map<std::string, std::vector<int>> get max input shapes(
const std::string& graph name);

S LW

graph name: string
WE T BA R TR EP) name.,
AT ERPIE
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max_shapes: std::map<std::string, std::vector<int> >

iz [\l% A Tensor HHJH K shape.
BICRS:

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev_id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);

—shapes(bmodel names[0]);
return O;
}

std::vector<std::string> bmodel names = engine.get graph names();
std::map<std::string, std::vector<int>> input max shapes = engine.get max input

4.11.9 get_input_shape

e A E R E fT A Tensor [1) shape.
HErEA:

std::vector<int> get input shape(
const std::string& graph name,
const std::string& tensor name);

SR
graph name: string
BOE FFEAM R TR H) name.
tensor name: string
EYA ) Tensor 1) name,
AT ERTUAE
tensor shape: std::vector<int>
% name |5 A Tensor H15 K4EE ) shape,
ZNUIMTE

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev_id);
std::string bmodel path = "your bmodel.bmodel";
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engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(bmodel names[0]);
std::vector<int> input shape 0 = engine.get input shape(bmodel names[0],input
—names[0]);
return 0;
}

4.11.10 get max_output shapes

A vHE B T it Tensor XA [k shape.

EFFSHA A, fiih Tensor Y shape JZ[FER), W4T K shape.
TSR iy Tensor [ shape NW/NT45F % K shape.
g

std::map<std::string, std::vector<int>> get max output shapes(
const std::string& graph name);

SRV
graph name: string
WOE F7 EAT Y TR 1) name,
ST EERPUE
std::map<std::string, std::vector<int> >
iR [kt Tensor Hf¥HRA shape.
ZRUIMEE

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
std::map<std::string, std::vector<int>> output max shapes = engine.get max
—output shapes(bmodel names[0]);
return 0;
}
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4.11.11 get output _shape

e A E R E Hr ) Tensor [ shape.
g A

std::vector<int> get output shape(
const std::string& graph name,
const std::string& tensor name);

SHBE:
graph name: string
BOE 77 EAT Y TR 1) name,
tensor name: string
LEFE) 1 Tensor 1 name,
RN e
tensor shape: std::vector<int>
i%Z name |5 Tensor Y shape.
ZR LM EE

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
std::vector<std::string> output names = engine.get output names(bmodel names|0]);
std::vector<int> output shape 0 = engine.get output shape(bmodel names[0],output
—mnames|[0]);
return O;
}

4.11.12 get_input _dtype

ARV E VTR B AR E i A Tensor ARURZEAL
B A:

bm data type t get input dtype(
const std::string& graph name,
const std::string& tensor name);

ZERW:
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graph name: string
WOE T BA R EP name.,
tensor name: string
EFA)) Tensor 1 name,
P ERVAIE
datatype: bm data type t
i [1] Tensor HAH I RHE2E AL
B

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(bmodel names[0]);
std::vector<int> input dype O = engine.get input dtype(bmodel names[0],input
—names[0]);
return 0O;
}

4.11.13 get output dtype

ARHUREE VT B R it Tensor AYRUREAL,
B A

bm data type t get output dtype(
const std::string& graph name,
const std::string& tensor name);

SR
graph name: string
W T EA I T A names,
tensor name: string
EAH Tensor ) name.,
ST ERPLE
datatype: bm_ data type t
i [u] Tensor H%ICH AR
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B

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(bmodel names[0]);
std::vector<int> output dype O = engine.get output dtype(bmodel names[0],input

—names[0]);
return 0O;
}

4.11.14 get_input_scale

IRBURE T B4 E 3 A Tensor |y scale, H7E int8 fAIHFAGRY,
g

float get input scale(
const std::string& graph name,
const std::string& tensor name);

SEU]:
graph name: string
B TEA T A name,
tensor name: string
FEATIAY Tensor [ name.
BRI B
scale: float32
i&[a] Tensor E#Ef scale.
ZRUIMEE

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel names = engine.get graph names();

std::vector<std::string> input names = engine.get input names(bmodel names|0]);
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float input scale 0 = engine.get input scale(bmodel names[0],input names|[0]);
return 0;

}

4.11.15 get output scale

R ST B E R E R Tensor 1Y scale, HYE int8 iR,
HBA:

float get output scale(
const std::string& graph name,
const std::string& tensor name);

SRV
graph name: string
WOE T B AR TR EP) name.,
tensor name: string
EFA] 1 Tensor 1 name,
A EIFERTALE
scale: float32
1z 8] Tensor £#E# scale.
B

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev_id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> bmodel name = engine.get graph names()[0];
std::vector<std::string> input names = engine.get input names(bmodel name);
float output scale 0 = engine.get output scale(bmodel names[0],input names[0]);
return 0;
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4.11.16 process

TEAFE B T3 B _EEA T R e
#rgk:

void process(
const std::string& graph name,
std::map<std::string, Tensor*>& input,
std::map<std::string, Tensor*>& output,
std::vector<int> core list = {});

void process(
const std::string& graph name,
std::map<std::string, Tensor*>& input,
std::map<std::string, std::vector<int>>& input shapes,
std::map<std::string, Tensor*>& output,
std::vector<int> core list = {});

ZE:
graph name: string
WASE FrE I E name,
input: std::map<std::string, Tensor*>
WA A A Tensor RYXHE .
input_shapes : std::map<std::string, std::vector<int> >
BWASE. A% A Tensor [ff) shape,
output: std::map<std::string, Tensor*>
WMZH A 1 Tensor FYEHE .

core list: std::vector<int>

MASE . ESBAR SR 2 B AL BR3P DAEEAHERE RS FH 1Y) core. 1% bmodel
AN ISR N, #5 core list s fd A coreO JFIRH) N 4> core fii#fEFR; #5 core list
PIRBEERT N, WA core_list HXf I ATHT N A~ core MEHL . X T S HF B A% HERL ) A0 3L
A 2B S

ABIR:

#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
std::vector<std::string> graph names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(graph names|[0]);

(Foaks:)
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(%2

2
=
=

b

std::vector<std::string> output names = engine.get input names(graph names|0]

~—

std::vector<int> input shape, output shape;
bm data type t input dtype, output dtype;
// allocate input and output tensors with both system and device memory
// or you can use engine.create input\output tensors map to create
for (int i = 0; i < input names.size(); i++) {
input shape = engine.get input shape(graph names[0], input names][i]);
input dtype = engine.get input dtype(graph names[0], input names]i]);
input tensor[i] = std::make shared<sail::Tensor>(handle, input shape, input dtype,-
true, true);
input tensors[input names[i]] = input tensor[i].get();
}
for (int i = 0; i < output names.size(); i++) {
output shape = engine.get output shape(graph names|[0], output names[i]);
output dtype = engine.get output dtype(graph names[0], output names[i]);
output tensor[i] = std::make shared<sail::Tensor>(handle, output shapeli], output
—dtype, true, true);
output tensorsfoutput names[i]] = output tensorli].get();

}

// processl
engine.process(graph names[0], input tensors, output tensors);

// process2

std::map<std::string, std::vector<int>> input shapes;

for (const auto& input name : input names) {
input shape = engine.get input shape(bmodel names, input name);
input shapes[input name] = input shape;

}

engine.process(graph names[0], input tensors, input shapes, output tensors);
return O;

4.11.17 get_device id

FRHL Engine Y4 id 5
B A

int get device id() const;

B B

tpu_id : int

&[] Engine H1ii 4 id 5
B
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#include "engine.h"

int main() {
int dev_id = 0;
sail::Engine engine(dev _id);
std::string bmodel path = "your bmodel.bmodel";
engine.load(bmodel path);
int dev = engine.get device id();
return O;

4.11.18 create input tensors map

B A Tensor [HBLEf
kA

std::map<std::string, Tensor*> create input tensors map(
const std::string& graph name,
int create mode = -1);

SR]:
graph name: string
FiE R HE name,

create _mode: int

A Tensor MEEAFFIIEI. o 0 WASECARGENAT, o 1 IR BCBE AT, AR

s Engine # IOMode HYHECE 7ML
BRI BEW:

input: std::map<std::string, Tensor*>
R FAFERE] tensor AYML

ZR MR

#include "engine.h"

int main() {
int dev_id = 0;
sail::Handle handle(dev id);
std::string bmodel path = "your bmodel.bmodel";
sail::Engine engine(bmodel path, dev_id, sail::IOMode::SYSIO);
std::string graph name = engine.get graph names()[0];

—map(graph name);
return 0;
}

std::map<std::string, sail::Tensor> input tensors map = engine.create input tensors
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4.11.19 create output tensors map

B A Tensor LY}, 7E python #2078 dict{string : Tensor}
EEA:

std::map<std::string, Tensor*> create output tensors map(
const std::string& graph name,
int create mode = -1);

SHBE:
graph name: string
FiE TR A name.
create _mode: int

B7d Tensor 7 ECNFFRIEL. 0 P RMBCRGENAE, o 1 B ARl Ay, HAabmm
¥ Engine Ht IOMode HHCE /M.

AR LW

output: std::map<std::string, Tensor*>
R FAFEF] tensor L.

A BIRHS:

#include "engine.h"

int main() {

int dev_id = 0;

sail::Handle handle(dev_id);

std::string bmodel path = "your bmodel.bmodel";

sail::Engine engine(bmodel path, dev_id, sail::IOMode::SYSIO);

std::string graph name = engine.get graph mnames()[0];

std::map<std::string, sail::Tensor> output tensors map = engine.create output
—tensors map(graph name);

return 0O;
}

4.12 MultiEngine

ZURRNERES |58, SCHURFE TR TR 2 2R AR HL
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4.12.1 MultiEngine

W64k MutiEngine,
#ZgA:

MultiEngine(const std::string& bmodel path,
std::vector<int> tpu_ids,
bool sys out=true,
int graph idx=0);

SEE]:
bmodel path: string
bmodel e S B 42
tpu_ids: std::vector<int>
% MultiEngine W] WLAYH BEILSE R B 24 > b HLgR1Y 1D.
sys_out: bool
T AR B RENAF, BN True
graph idx : int
FrE T RERY index,
B

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1},
std::string bmodel path = "your bmodel.bmodel"
sail::MultiEngine engine(bmodel path, dev_id);
return O;

4.12.2 set_print_flag

WERATT IR .
HEEA:

void set print flag(bool print flag);

SHRW]:

print_flag: bool
4 True B, TEIIRAGE, HWASTEL.
A BIARES:
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#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1},
std::string bmodel path = "your bmodel.bmodel"
sail::MultiEngine engine(bmodel path, dev_id);
engine.set print flag(true);
return 0O;

4.12.3 set print_time

BCE R E) AR BAERT
B A

void set print time(bool print flag);

SRV

print_flag: bool
A True W, $TEIFZFERT, HNAFTHI.
A BiIfRAS:

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1},
std::string bmodel path = "your bmodel.bmodel"
sail::MultiEngine engine(bmodel path, dev_id);
engine.set print time(true);
return O;

4.12.4 get device ids

ARHC MultiEngine w1 BirA R AR BERLVE IR BE <7 ] AL HILAR AT id.
B A

std::vector<int> get device ids();

A ERPIE
device ids: std::vector<int>
A [ R DR RE AL SETR 2 > AL PR ids
A BIRES:
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#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1},
std::string bmodel path = "your bmodel.bmodel"
sail::MultiEngine engine(bmodel path, dev_id);
std::vector<int> device ids = engine.get device ids();
return 0O;

4.12.5 get graph names

FRH MultiEngine * A A BT R 255
B A

std::vector<std::string> get graph names();

T EERPUE

graph names: std::vector<std::string>
MultiEngine H i 115 E R name #9535 .
A BiIfRAS:

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1},
std::string bmodel path = "your bmodel.bmodel"
sail::MultiEngine engine(bmodel path, dev_id);
std::vector<std::string> graph names = engine.get graph names();
return O;

4.12.6 get input _names

FREGE & v & A i A Tensor [¥) name
BB

std::vector<std::string> get input names(const std::string& graph name);

SRV

graph name: string
BOEFREAMIYTHE K name.,
B 6
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input names: std::vector<std::string>
AR [l 38 E V158 A i A Tensor [ name B3
B

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1};
std::string bmodel path = "your bmodel bmodel"
sail:MultiEngine engine(bmodel path, dev_id);
std::vector<std::string> graph names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(graph names|[0]);
return O;

4.12.7 get output names

FREGE & v B H A fr i Tensor ) name.
#ZgA:

‘std::vector<std::string> get output names(const std::string& graph name);

SRV
graph name: string
BOEHREAMIYTHE K name.,
B 6
output names: std::vector<std::string>
R A e TR E A i Tensor ) name 193136
ZR MR

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1};
std::string bmodel path = "your bmodel. bmodel"
sail:MultiEngine engine(bmodel path, dev_id);
std::vector<std::string> graph names = engine.get graph names();
std::vector<std::string> output name = engine.get output names(graph names|[0]);
return 0O;
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4.12.8 get_input _shape

e A E R E T A Tensor [ shape.
g A

std::vector<int> get input shape(
const std::string& graph name,
const std::string& tensor name);

S
graph name: string
BOE TEA T E name.
tensor name: string
LEFE) 1 Tensor 1 name,
RN e
tensor shape: std::vector<int>
% name FAYHIA Tensor H i) KZERER) shape.
B

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1};
std::string bmodel path = "your bmodel bmodel"
sail:MultiEngine engine(bmodel path, dev_id);
std::vector<std::string> graph names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(graph names|0]);
std::vector<int> input shape = engine.get input shape(graph names[0],input
—names[0]);
return 0O;
}

4.12.9 get output shape

e E VAR PR E i Y Tensor B shape.
#Z g

std::vector<int> get output shape(
const std::string& graph name,
const std::string& tensor name);

BRI

graph name: string
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BOE F7 BT TR 1) name.
tensor name: string
EHA) ) Tensor 1) name,
BRI W]
tensor shape: std::vector<int>
% name [ %5 Tensor [ shape.
B

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1},
std::string bmodel path = "your bmodel.bmodel"
sail::MultiEngine engine(bmodel path, dev_id);
std::vector<std::string> graph names = engine.get graph names();
std::vector<std::string> output names = engine.get output names(graph names|0]);
std::vector<int> output shape = engine.get output shape(graph names[0],output
—names[0]);
return O;
}

4.12.10 process

TERFE TS B EEATHER, SRR LR NI AL
#rgk:

std::vector <std::map<std::string, Tensor*>> process(std::vector<std::map<std::string,.
—Tensor*>>& input tensors);

SR B:

input_tensors: std::vector<std::map<std::string, Tensor*> >
i A Tensors.
A ERPIE

output_tensors: std::vector<std::map<std::string, Tensor*> >
IR [ SRR
ZN IV

#include <sail/engine multi.h>

int main() {
std::vector<int> dev_id = {0, 1};
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std::string bmodel path = "/home/jingyu/SAM-ViT-B embedding fpl6 1b.bmodel";
sail::MultiEngine engine(bmodel path, dev_id);

std::vector<std::string> graph names = engine.get graph names();
std::vector<std::string> input names = engine.get input names(graph names[0]);

std::vector<int> input shape = engine.get input shape(graph names[0], input
—names[0]);

// prepare one input tensor
std::map<std::string, sail::Tensor*> input tensors mapl,;
for (const auto& input name : input names) {
sail::Tensor* input tensor = new sail::Tensor(input shape);
input tensors mapl[input name] = input tensor;
}
// prepare multi input...
std::vector<std::map<std::string, sail::Tensor*>> input tensors vector;
input tensors vector.push back(input tensors mapl);

// get multi output
auto output tensors vector = engine.process(input tensors vector);

for(auto& pair : input tensors mapl) {
delete pair.second;

}

return O;

4.13 bm_image

bm_image & BMCV AL, &5 T —KEGWEZFE, 252 BMImage Hl
BMImageArray fNHRICE .

Hikath:

struct bm image {
int width;
int height;
bm image format ext image format;
bm data format ext data type;
bm image private* image private;

h

bm_image 54 R AR A B YEE (width, height), K HF#2 image format, &£
#3 data_type, DARIZZEHIFAA Bk .

B
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#include "cvwrapper.h"

int main() {
int dev_id = 0;
sail::Handle handle(dev_id);
std::string image name = "your image.jpg";
sail::Decoder decoder(image name, true, dev_id);
sail::BMImage BMimg = decoder.read(handle);
// Convert BMImage to bm image data structure; here is a bm image
struct bm image img = BMimg.data();

// print image width, height, format and dtype
std::cout << img.width << " " << img.height << " " << img.image format << " " <
< img.data type << std::endl;

return 0;

}

4.14 BMImage

BMImage #%< 7 —iKE ARy EE, AIAM Bmev #1074 BMImage #4 )y Tensor 717
B HER

BMImage thi&iflid Bmev 42 FUEFTHA B R AN PR ) BA R ZE AL

4.14.1 #35&F % BMImage()

WG4k BMImage.
BB R:

BMImage();

BMImage(
Handle& handle,
int h,
int w,
bm image format ext format,
bm image data format ext dtype);

SR
handle: Handle

WoE BMImage e m a5 AN .
h: int

RIS
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- w: int
EE ) BE

- format : bm_image format ext

R AR

- dtype: bm_ image data format ext
B B B SR
4.14.2 width

R TE -
B A

int width();

R ]
- width : int
1R[] G B

4.14.3 height

BRI -
B A:

int height();

S ERVAIE
- height : int
A [ R o

414 4 format

BRI R 0152
BB A:

bm image format ext format();

BRINI e
- format : bm_image format ext

a2 [ PR A 2
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4.14.5 dtype

AR R
#rgk:

bm_ image data format ext dtype() const;

BRI B
dtype: bm image data format ext

AR [ PR R R 2R

4.14.6 data

FRIL BMImage N#FE) bm_image.
g

bm _image& data();

A ERPE
img : bm_image

i RN FERR bm_image.

4.14.7 get device id

R BMImage Hii s id 5.
B A

int get device id() comnst;

BRI B
device id : int

iz [1] BMImage HYi 4 id 5

4.14.8 get handle

FHL BMImage (¢ Handle,
#ZEA:

Handle& get handle();

BRI L
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Handle : Handle
iz 1] BMImage Hf) Handle

4.14.9 get plane _num

#KH BMImage H KR plane %
B A

int get plane num() const;

BRI B
planes num : int

i&[1] BMImage H1 &% plane H)%E .

4.14.10 align

- BMImage 64 %f5%
#Z g

int align();

RIME W]
ret : int

i [1] BMImage Je 5%} 55 i) ,-1 K0 AR

4.14.11 check _align

#RH BMImage H EIR 27X 57
B A

bool check align()const;

R e
ret : bool

1 AURERFF,0 EARXFF

Copyright © SOPHGO

99




CHAPTER 4. SAIL C++ API &%

4.14.12 unalign

¥ BMImage AX}5%
B

int unalign();

R e
ret : int

i [a] BMImage J& 5 AR 57 5 ,-1 AU KIE,0 AR

4.14.13 check _contiguous memory

AR BMImage HEUE P72 A 15 4L
g

bool check contiguous memory()const;

B LW

ret : bool
1 RRIELE0 RFEAIESE
B

#include <sail/cvwrapper.h>

int main() {
int dev_id = 0;
sail::Handle handle(dev_id);
std::string image name = "your image.jpg";
sail::Decoder decoder(image name, true, dev_id);
sail::BMImage BMimg = decoder.read(handle);

// Get the image information

int width = BMimg.width();

int height = BMimg.height();

bm image format ext format = BMimg.format();

bm image data format ext dtype = BMimg.dtype();

// Convert BMImage to bm image data structure
bm image bmimg = BMimg.data();

// Get the device id and handle

int device id = BMimg.get device id();
sail::Handle handle = BMimg.get handle();
int plane num = BMimg.get plane num();
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std::cout << "Width: " << width << ", Height: " << height << ", Format: " <<.
—format << ", Data Type: " << dtype << ", Device ID: " << device id << ", Plane.
< Num: " << plane _num << std::endl;

int ret;
// Align the image
ret = BMimg.align();
if (ret !=0) {
std::cout << "Failed to align the image!" << std::endl,

}

std::cout << "is align: " << BMimg.check align() << std::endl,

// Unaling the image
ret = BMimg.unalign();
if (ret '=0) {
std::cout << "Failed to unalign the image!" << std::endl;

}

std::cout << "is align: " << BMimg.check align() << std::end];

// check contiguous memory
std::cout << "is continues: " <<BMimg.check contiguous memory()<< std::endl;

return 0;

4.15 BMImageArray

BMImageArray j& BMImage B4, w2 ok K HE ELER N A7 1A]
TE75 ] BMImageArray B BN ] B0 45 & A 7] i S5 4
f5il: 4 5K E /it BMImageArray #1740 images = BMImageArray<4>()

4.15.1 ¥iEEE

¥ R1k BMImageArray
g

BMImageArray();

BMImageArray(
Handle &handle,
int h,
int w,
bm image format ext format,
bm image data format ext dtype);
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SRGRW:
handle: Handle
B BMImage FIT{ER) &AM .
h: int
SIS
w: int
KR FE -
format : bm image format ext
E R AR
dtype: bm_image data_format ext
BRI BRI
B

#include <sail/cvwrapper.h>

int main() {
sail::Handle handle = sail::Handle(0);
std::string image path = "your image.jpg"
sail::Decoder decoder(image path,false,0);
sail::BMImage image;
decoder.read(handle,image);

// Create an instance of BMImageArray
—height(),image.format(),image.dtype());

return O;

}

sail::BMImageArray<4> images = sail::BMImageArray<4>(handle,image.width(),image.

4.15.2 copy from

P EG 5 D3R e RS L
g

int copy from(int i, BMImage &data);

SRV
ir int

oy A\ TR DLF Y index
data: BMImage
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i L8 DL MR Btk
B B
ret: int
R0 ARFERT, HAWACERKI .
A BIRES:

#include <sail/cvwrapper.h>

int main() {
sail::Handle handle = sail::Handle(0);
std::string image path = "your image.jpg"
sail::Decoder decoder(image path,false,0);
sail::BMImage image;
decoder.read(handle,image);

// Create an instance of BMImageArray
sail::BMImageArray<4> images = sail:BMImageArray<4>(handle,image.width(),image.
—height(),image.format(),image.dtype());
// copy from BMImage
int ret = images.copy from(0,image);
if (ret !=0) {
std::cout << "copy from failed" << std::endl;
return -1;

}

return 0;

4.15.3 attach from

FEMR attach FIRFEMRT| L, BN, BroAT 2 a2 g% 7.
#jgk:

int attach from(int i, BMImage &data);

SR
ir int

i N\ TP DI F Y index
data: BMImage

T ELH DL R R
REME 56
ret: int

R 0 AR, HAWACR R
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B

#include <sail/cvwrapper.h>

int main() {
sail::Handle handle = sail::Handle(0);
std::string image path = "your image.jpg"
sail::Decoder decoder(image path,false,0);
sail::BMImage image;
decoder.read(handle,image);

// Create an instance of BMImageArray

—height(),image.format(),image.dtype());
// attach from BMImage
ret = images.attach from(1,image);
if (ret '=0) {
std::cout << "attach from failed" << std::endl;
return -1;

}

return 0;

sail::BMImageArray<4> images = sail:BMImageArray<4>(handle,image.width(),image.

4.15.4 get device id

FHL BMImageArray HR5 .
B

int get device id();

A ERIE

device id: int
BMImageArray WX+ id 5
ZN IV

#include <sail/cvwrapper.h>

int main() {
sail::Handle handle = sail::Handle(0);
std::string image path = "/data/jinyu.lu/jpu test/1920x1080 yuvj420.jpg";
sail::Decoder decoder(image path,false,0);
sail::BMImage image;
decoder.read(handle,image);

// Create an instance of BMImageArray

—width(),image.format(),image.dtype());

sail::BMImageArray<4> images = sail:BMImageArray<4>(handle,image.height(),image.
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// get devid
int devid = images.get device id();
std::cout << "devid: " << devid << std::endl;

return 0O;

4.16 Decoder

FRRD S, AT S IR R S R
SEATRTICE JERWELFIIE
R SCFy jpeg baseline, HA SCRFHH
PN 2RI AR h264,0265, i H A5 ZEKCh YUV-nvl12, YUVI420P 5# YUV420P;

4.16.1 #¥ai&F %, Decoder()

W tE4L Decoder,

g
Decoder(
const std::string& file path,
bool compressed = true,
int tpu_id = 0);
SR BEW:

file path: str
K s AT SCPERY Path 5 RTSP ) URL.

compressed: bool

A RS R RS0 NV12, default: True. JHHZJRRTPATE NAE. WAL, (Hi2kh
NI EE /L SERERE 16 BEERA AT, HAm AL I 4 RELERL

tpu_id: int
TR BB BRI Ry S AL PR id
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4.16.2 is_opened

HIWHE SRR TT T
#rgk:

bool isopened|();

BRI B

judge ret: bool
FIIF PR M True, JMuRIE] False.
ZRUIMEE

#include <sail/cvwrapper.h>

using namespace std;
using namespace sail;

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;

Decoder decoder(file path, true, tpu_id);

if (!decoder.is opened()) {
cout << "Failed to open the file!" << end],
return -1;

}

return 0O;

4.16.3 read

M Decoder HiZzH—1mil&1% .
g

int read(Handle& handle, BMImage& image);

SRV
handle: Handle

i AZ%. Decoder i YR REMLIE IR 22 > AL Bl g3 1) Handle.
image: BMImage

2. FHEEEEE] image .

AR FERTALE
judge ret: int
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BEBORIR ] 0, SR IGR o] HoAth fE
A BIRES:

#include <sail/cvwrapper.h>

using namespace std;
using namespace sail,

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;

Handle handle(tpu_id);
Decoder decoder(file path, true, tpu_id);
BMImage image;

int ret = decoder.read(handle, image);

if (ret '=0) {
cout << "Failed to read a frame!" << endl;
return ret;

}

return 0;

4164 read

M Decoder Hr i —MiE 14 .
#Zrpk:

int read (Handle& handle, bm image& image);

SR
handle: Handle

W AZ%. Decoder {ifi I8 BEMLIE TR 27 ~] Ab TR A3 1Y) Handle.
image: bm_image

SR PR EEE] image H.

BINE W]
judge ret: int

BEBUS AR [E] 0, 2GR o] HARAA .

B

#include <sail/cvwrapper.h>
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using namespace std;
using namespace sail,

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;

Handle handle(tpu_id);

Decoder decoder(file path, true, tpu_id);

BMImage image;

bm image bm img = image.data();

int ret = decoder.read (handle, bm img);

if (ret !=0) {
cout << "Failed to read a frame!" << end];
return ret;

}

return 0;

4.16.5 get frame _shape

#RHL Decoder H' frame 11 shape.
BB

std::vector<int> get frame shape();

A ERVAIE

frame shape: std::vector<int>
iR [B] 24 Hi frame 1 shape.
A BIRES:

#include <sail/cvwrapper.h>
using namespace std;
using namespace sail,

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;

Decoder decoder(file path, true, tpu_id);
vector<int> frame shape = decoder.get frame shape();

for (auto dim : frame shape) {
cout << dim << " "
}
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cout << endl;

return O;

}

4.16.6 release

Bt Decoder %,
g

void release();

B

#include <sail/cvwrapper.h>

using namespace std;
using namespace sail;

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;

Decoder decoder(file path, true, tpu_id);
decoder.release();

return O;

4.16.7 reconnect

Decoder PR EFE,
BB

int reconnect();

B

#include <sail/cvwrapper.h>
using namespace std;
using namespace sail,

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;
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Decoder decoder(file path, true, tpu_id);
if (decoder.reconnect() != 0) {
cout << "Reconnect failed!" << end],
return -1;

}

return 0;

4.16.8 enable dump

TP AR dump S APUIBINEE (RESES), FFEAFRZ 1000 MURMTS R .
A

void enable dump(int dump max seconds):

SHBWI:
dump max_seconds: int

HAZHL. dump ORI K, W AVpacket 47 IR K .

TR

#include <sail/cvwrapper.h>

using namespace std;
using namespace sail,

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;
int dump max seconds = 100; // % Zdump#y i A B K 4 100%»

Decoder decoder(file path, true, tpu_id);
decoder.enable dump(dump max_seconds);

return 0;
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4.16.9 disable dump

KRS dump S AUBIIRE, HIE 2T LLI RER A7 AL
#rgk:

void disable dump():
""" Disable input video dump without encode.

B

#include <sail/cvwrapper.h>

using namespace std;
using namespace sail;

int main() {
string file path = "your video file path.mp4";
int tpu_id = 0;
Decoder decoder(file path, true, tpu_id);
decoder.enable dump(100);
decoder.disable dump();

return 0O;

4.16.10 dump

FEVA B RR B IS 2], dump TS ERPAY A . BT RE%H M, A0 dump A5 £
A PN BT It Bl MRS S BT (AT 1Y dump SEELPA gop S EAAL, SEFr dump RGP
KR TRMASENK . SRR T M AR gop_size, gop MUK, BRIEBK.

B A

int dump(int dump pre seconds, int dump post seconds, std::string& file path)

dump pre seconds: int

ISR PRAFIR TG 11 I 20 2 i BRI

dump post seconds: int
MAZE AR B O 20 2 )5 BRI
file path: std::string&
MAZE. PIBRAE.
EAEEERPUAE
- judge ret: int
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JEERIE] O, RIGR [ H AR
A BIRES:

#include <sail/cvwrapper.h>

using namespace std;
using namespace sail,

int main() {
string file path = "your video file path.mp4";
string output file path = "output video path.mp4";
int tpu_id = 0;
int dump pre seconds = 3;
int dump post seconds = 3;

Decoder decoder(file path, true, tpu_id);

if (ret '=0) {
cout << "Dump failed with error code: " << ret << end];
return ret;

}

return O;

int ret = decoder.dump(dump pre seconds, dump post seconds, output file path);

4.17 Encoder

Gifihas, ATSCBLRR SIS, PARORAFAIIUSCHE . 1 rtsp/rtmp L.

4.17.1 iR
#1454k Encoder,

B R g as w1 dh ik -
Pl i G 25

Encoder();

MBS AR aa AL
IR B X 1:

Encoder(const std::string &output path,
Handle &handle,
const std::string &enc fmt,
const std::string &pix fmt,
const std::string &enc params,
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int cache buffer length=5,
int abort policy=0);

IR AN 1B K 2:

Encoder(const std::string &output path,
int device_id,
const std::string &enc fmt,
const std::string &pix fmt,
const std::string &enc params,
int cache buffer length=>5
int abort policy=0);

SRW]:
output path: string

WASH. IO AR, SCRPARMSCI: (MP4, ts 45) Al rtsp/rtmp i
handle: sail.Handle

MASE. %A% handle S, (45 device_id —ik—)
device id: int

HWASH . HifiSes device id. (5 handle —3k—, $§& device id I, Zmias G0
Handle)

enc fmt: string

MASE. GRSk, £ h264 bm F h265 bm/heve_bm.
pix_fmt: string

WASH. gt g, Soke NVI12 #1420, HEREH 1420,
enc params: string

WASE L SEL, "width=1902:height=1080:gop=32:gop preset=3:framerate=25:bitrate=2000"
ot width Al height UG, B bitrate BRI, B Kbps, ZHOIFEE ap BT
bitrate K% .

cache buffer length: int
WABH. WIEFHIIEE, BA 5. sail Encoder JEB&di—NEAFAS], MITZEHE
TR TR A -

abort policy: int
WMASE . FALBFIEWT, video write 2 TR KNG . 5 0 B, video write $211037
BISEIE-1. B 1B, pop BABISk. Bk 2 B, W2SBAAL. 0k 3 B, FELSEEEI 4Ly
Fe—i, BAZ A=A,
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4.17.2 is_opened

Sl DRSSt A
#rgk:

bool isopened|();

BRI B

judge ret: bool
i astTIT R A True, KGR False,
ZRUIMEE

#include <sail/encoder.h>

using namespace std;
int main() {
int dev_id = 0;
sail::Handle handle(dev_id);
string out path = "path/to/your/output/file";
string enc _fmt = "h264 bm";
string pix fmt = "1420";
string enc _params = "width=1920:height=1080:bitrate=2000:gop=32:gop _
—preset=2:framerate=25";
int cache buffer length = b5;
int abort policy = 0;

—length, abort policy);
if(encoder.is_opened())

{

cout<<"succeed!" < <endl,

}

return O;

}

sail::Encoder encoder(out path, handle, enc fmt, pix fmt, enc params, cache buffer

4.17.3 pic_encode

i —ikE F, R BgRIS ISR data,
g 1:

int pic_encode(std::string& ext, bm image &image, std::vector<u_char>& data);

A 2:

int pic encode(std::string& ext, BMImage &image, std::vector<u char>& data);

SR
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ext: string
WS KR sk ".jpg" , ".png" 4%,
image: bm_image/BMImage

WAz B W OAN B R, H X FORMAT BGR_PACKED,
DATA TYPE EXT 1IN _BYTE (& 5.

data: vector<u_char>
WIASH T, TR T 5 e R S8 WA P R R -
BRI B
size: int
Gt T84 Je A E 2R 8 PP B B0 A RO B
B

#include <sail/cvwrapper.h>
#include <sail/encoder.h>

using namespace std;

int main() {
int dev_id = 0;
sail::Handle handle(dev id);
string image path = "your img path";
sail::Decoder decoder(image path,false,dev_id);
sail::BMImage img = decoder.read(handle);

string out path = "path/to/your/output/file";

string enc_fmt = "h264 bm";

string pix fmt = "1420";

string enc _params = "width=1920:height=1080:bitrate=2000:gop=32:gop _
—preset=2:framerate=25";

int cache buffer length = b5;

int abort policy = 0;

sail::Encoder encoder(out path, handle, enc fmt, pix fmt, enc params, cache buffer
—length, abort policy);

vector<u char> data;

string extension = ".jpg";

int size = encoder.pic encode(extension,img,data);

//int size = encoder.pic_encode(extension,img.data(),data); //bm image

return 0O;
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4.17.4 video write

BT AEEA—WIEG. SB, HORRIEIUR . B MRS
BIUBA 1:

int video write(bm image &image);

B 2:

int video write(BMImage &image);

SHBE:
image: bm_image/BMImage

fE BM1684 |, M4mit#tg Zkg=X (B pix_fmt) > 1420 B, Rpgifid image (¥ shape AJ
PAS gaisar i SE AN 418 A8 NVI2 B, 23K image 1) shape 5 4afibai 0 v s —2K,
NEB(E ] bmev _image storage convert A=, W HE S NPU %5,

£ BM1684X I, fi4mtd iy image [ shape W] DA 5 4 5 4% 19 58 & A [/, P9 B4l A
bmev _image vpp convert fifl resize FIfg AL,

A ERPIE
judge ret: int

JTIRE] O, NEGAFBI IR E-1. NEZAF A A — Wi e IR -2 A — Wi
g, (BAERIRGR A3, ARAAELE AN IR [F]-4,

A BIRES:

#include <sail/cvwrapper.h>
#include <sail/encoder.h>

using namespace std;
int main() {

int dev_id = 0;

sail::Handle handle(dev_id);

string image path = "your img path";

sail::Decoder decoder(image path,false,dev_id);

sail::BMImage img = decoder.read(handle);

string out path = "out put path";

string enc_fmt = "h264 bm";

string pix fmt = "1420";

string enc _params = "width=1920:height=1080:bitrate=2000:gop=32:gop
—preset=2:framerate=25";

int cache buffer length = 5;

int abort policy = 0;

sail::Encoder encoder(out path, handle, enc fmt, pix fmt, enc params, cache buffer
—length, abort policy);

int ret = encoder.video write(img);

// int ret = encoder.video write(img.data()); //bm image

(N gks:)
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return O;

4.17.5 release

RETC R4 o
B

#include <sail/encoder.h>

using namespace std;
int main() {

int dev_id = 0;

sail::Handle handle(dev_id);

string out path = "path/to/your/output/file";

string enc _fmt = "h264 bm";

string pix fmt = "I420";

string enc params = "width=1920:height=1080:bitrate=2000:gop=32:gop
—preset=2:framerate=25";

int cache buffer length = 5;

int abort policy = 0;

sail::Encoder encoder(out path, handle, enc fmt, pix fmt, enc params, cache buffer
—length, abort policy);

encoder.release();

return O;

}

4.18 Decoder RawStream
PR R S% ) WTSCPl H264 /H264 HYARD .

4.18.1 #¥JiEF$ Decoder RawStream()

#iHAL Decoder RawStream,
#“gA:

Decoder RawStream(int tpu_id, string decformt);

SR G-
tpu_id: int
DR BEML IS IR 27 ~) AEFRARH) 1d 5.

decformat: string
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WASH WARBIRK, SR h264 F1 h265

4.18.2 read

M Decoder RawStream H{SzH— i E5 .
g A:

int read(uint8 t* data, int data_size, sail::BMImage &image,bool continueFrame = false);

SR
data: uint8 t*
WIASH. PRI I Edh .
image: BMImage
fh SR PRI EEE] image .
continueFrame: bool
WASH R TESEN, BINN false,
BRI B
judge ret: int
BEBUR AR [E] 0, 2GR 8] HABAA .

4.18.3 read

M Decoder RawStream HH2HEL— i &% .
g

int read (uint8 t* data, int data_size, bm image &image,bool continueFrame = false);

SRV
data: uint8 t*
WASR. PRI & .
image: bm_image
SR FEERTERE] image .
continueFrame: bool
BASE. RRIESEM, FOAH false.
BRI
judge ret: int
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BEBORIR ] 0, SR IGR o] HoAth fE

4.18.4 release

Bt Decoder %,
EgA:

void release();

B

#include <sail/cvwrapper.h>
using namespace std;

int main(int argc, char *argv(]){

const char *inputFile = "car.264";

FILE *file = fopen(inputFile, "rb");

if (!file) {
fprintf(stderr, "Failed to open file for reading\n");
return -1;

}

if(access("output",0)!=F OK){
mkdir("output",S IRWXU),
}

fseek(file, 0, SEEK END);
int numBytes = ftell(file);
cout << "infile size: " << numBytes << endl;
fseek(file, 0, SEEK SET),

uint8 t *bs_buffer = (uint8 t *)av_malloc(numBytes);
if (bs_buffer == nullptr) {
cout << "av malloc for bs buffer failed" << end];
fclose(file);
return -1;

}

fread(bs_ buffer, sizeof(uint8 t), numBytes, file);
fclose(file);
file = nullptr;

// create handle

int dev_id=0;

auto handle = sail::Handle(dev _id);
bm image image;

sail::Decoder RawStream decoder rawStream(dev id,"h264");
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int frameCount =0;
while(true){

bm image write to bmp(image, out.c_str());
frameCount++;

av_free(bs_buffer);
return O;

decoder rawStream.read (bs buffer,numBytes,image,true);
string out = "output/out " + to_string(frameCount) + ".bmp";

419 Bmcev
Bmev B52& 78 H P ERIG A HEE O, SCRAE RN .

4.19.1 ¥5EEREY Bmev()

Wik Bmev
gk

Bmcv(Handle handle);

ZERW:
handle: Handle
€ Bmev i F 15 & A4 o

4.19.2 bm_image_ to_tensor

¥+ BMImage/BMImageArray %44tk Tensor,
X 1:

Tensor bm_image to tensor(BMImage &image);

SR 1:

image: BMImage
it B BB
BIE W] 1:

tensor: Tensor

AR 54 J5 1) Tensor .
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B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int dev_id = 0;
sail::Handle handle(dev_id);
string image path = "your image path";
sail::Decoder decoder(image path,false,dev_id);
sail::BMImage img = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::Tensor tensor = bmcv.bm image to tensor(img);
return 0O;

}

B 2:

void bm image to tensor(BMImage &img, Tensor &tensor);

SR 2:
image: BMImageArray
WASEL. AR R .
tensor: Tensor
B FedEr) Tensor.
ZR LM EE

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int dev_id = 0;
sail::Handle handle(dev_id);
string image path = "your image path";
sail::Decoder decoder(image path,false,dev_id);
sail::BMImage img = decoder.read(handle);
sail::Bmcv bmecv(handle);
sail::Tensor tensor(handle,{1920,1080},BM FLOATS32,true,true);
bmcv.bm image to tensor(img,tensor);
return 0;
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4.19.3 tensor to bm image

B¢ Tensor ¥4t &) BMImage/BMImageArray .
#HEX 1:

void tensor to bm image(Tensor &tensor, BMImage &img);

BMImage tensor to bm image(Tensor &tensor);

SR 1:

tensor: Tensor
WS FEFE#) Tensor,

img : BMImage
AR B IR
BB 1:

image : BMImage

AR [ Y 1R

B 2:
template<std::size t N> void bm image to tensor (BMImageArray<N> &imgs, Tensor.
< &tensor);
template<std::size t N> Tensor bm_ image to tensor (BMImageArray<N> &imgs);

SE] 2:

tensor: Tensor
MASE. FrfEiiy Tensor.

img : BMImage | BMImageArray
s 2 R IR R R
BB 2:

image : Tensor
IR [ EE 48 J5 1) tensor .
ZNIMEEE

#include <sail/cvwrapper.h>
#include <sail/tensor.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
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(8 E30)
sail::Decoder decoder(image name, true, tpu id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::Tensor tensor = bmcv.bm image to tensor(BMimg);
sail::BMImage BMimg2 = bmcv.tensor to bm image(tensor);
return O;
}
A BRI 2:
#include <sail/cvwrapper.h>
#include <sail/tensor.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail:Bmcv bmcv(handle);
sail::Tensor tensor = bmcv.bm image to tensor(BMimg);
sail::BMImage new img();
bmcv.tensor to bm image(tensor,new img);
return 0O;
}
4.19.4 crop_and _resize
Xt B AT T resize.
B A
int crop and resize(
BMImage &input,
BMImage &output,
int crop_x0,
int crop yo0,
int Crop w,
int crop_h,
int resize w,
int resize h,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
BMImage crop and resize(
BMImage &input,
int crop_x0,
int crop_yo,
int crop w,
int crop_h,
(F o)
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(8 E30)
int resize_ w,
int resize h,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
template<std::size t N>
int crop _and_resize(
BMImageArray<N> &input,
BMImageArray<N> &output,
int crop_x0,
int crop_yo,
int crop_w,
int crop_h,
int resize w,
int resize h,
bmcv_resize algorithm resize _alg = BMCV INTER NEAREST),
template<std::size t N>
BMImageArray<N> crop and resize(
BMImageArray<N> &input,
int crop_x0,
int crop_yo,
int Crop_w,
int crop_h,
int resize w,
int resize h,
bmcv_resize algorithm resize _alg = BMCV INTER NEAREST),
BHI):
input : BMImage | BMImageArray
FRAL TR R B PR A A
output : BMImage | BMImageArray
Ak PR Y P R S PR A A
crop_x0 : int
YT DE x il LAY AR A
crop_y0 : int
BOTE AE y B AR
crop_w: int
BT 5L
crop_h: int
BT T
resize_ w : int
KR resize i) HARTEL o
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resize_h : int
E14 resize 1 H b5 .
resize alg : bmev_ resize algorithm
K15 resize [IHMEE Y, BRAK bmev  resize algorithm. BMCV INTER NEAREST
AR
ret: int
&m0 REE, HABAFRKIM .
output : BMImage | BMImageArray
10 1] A2 3 ) PR P AL
ZN (M RE

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::BMImage BMimg3 = bmcv.crop and resize(BMimg, 0, 0, BMimg.width(), BMimg.
—height(), 640, 640);
return O;
}

A BHREY 2:

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
ssail::BMImage BMimg3;
int ret = bmcv.crop and resize(BMimg, BMimg3,0, 0, BMimg.width(), BMimg.height(),-
<640, 640);
return 0;
}
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4.19.5 crop
X MG AT .
BBR:
int crop(
BMImage &input,
BMImage &output,
int crop_x0,
int crop_yo,
int crop _w,
int crop_h);

BMImage crop(

BMImage &input,
int crop_x0,
int crop yO0,
int Ccrop w,
int crop_h);
template<std::size t N>
int crop(
BMImageArray<N> &input,
BMImageArray<N> &output,
int crop_x0,
int crop_yo,
int crop_w,
int crop_h);

template<std::size t N>
BMImageArray<N> crop(

BMImageArray<N> &input,

int crop_x0,

int crop _yo0,

int crop _w,

int crop_h);
SR

input : BMImage | BMImageArray

FRAL BRAY Gl P 1 A
output : BMImage | BMImageArray

Ak PR ) PR B PR B

crop_x0 : int

RO T e x il R AR AR A
crop_y0 : int

Copyright © SOPHGO 126



CHAPTER 4. SAIL C++ API &%

ROV OAE y B R IR A
crop_w: int
BT T T8
crop_h: int
BT AR
RN e
ret: int
R 0 AR, HAR RN
output : BMImage | BMImageArray
A0 [ b 3 ) Pl R PR AR
AP 1:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail:Bmcv bmcv(handle);
sail::BMImage BMimg3 = bmcv.crop(BMimg,100,100,200,200);
return 0O;

}

B 2:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
sail::BMImage BMimg3;
int ret = bmcv.crop(BMimg, BMimg3,100,100,200,200);
return O;
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4.19.6 resize

X R HEAT resize.

#ZEgk:

int resize(

BMImage &input,
BMImage &output,
int resize w,
int resize h,

bmcv_resize algorithm resize alg = BMCV INTER NEAREST),

BMImage resize(

BMImage &input,
int resize w,
int resize h,

bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);

template<std::size t N>
int resize(
BMImageArray<N> &input,
BMImageArray<N> &output,
int resize W,
int resize h,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
template<std::size t N>
BMImageArray<N> resize(

BMImageArray<N> &input,
int resize w,
int resize h,

bmcv_resize algorithm resize _alg = BMCV INTER NEAREST);

)

SR
input : BMImage | BMImageArray

AL HRY 1 (R B PR K4
output : BMImage | BMImageArray
Ak PR ) PR B PR B AL
resize_ w : int
KR resize 1 H BRI
resize_h : int
FIMR resize BYH b L
resize alg : bmcv_resize algorithm

% resize WIE{EEYE, ERIAH bmev resize  algorithm. BMCV _INTER _NEAREST
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EEFERPUAE
ret: int
Bl 0 AR, HABAFR RN
output : BMImage | BMImageArray
A% [ A2 B R PG
A BREY 1:

}

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);

sail::BMImage BMimg3 = bmcv.resize(BMimg,640,640);
return O;

AP 2:

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

sail::BMImage BMimg3;

int ret = bmcv.resize(BMimg, BMimg3,640,640);
return O;

4.19.7 vpp_crop and _resize

FIH VPP {4k F B #5555 resize.
g

int vpp crop and resize(
BMImage &input,
BMImage &output,
int crop_x0,
int crop_yo,
(T~ ITdkZ:)
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(£ E30)
int crop w,
int crop_h,
int resize w,
int resize h,
bmcv_resize algorithm resize alg = BMCV INTER NEAREST),
BMImage vpp crop and resize(
BMImage &input,
int crop_x0,
int crop_yo,
int crop_w,
int crop_h,
int resize w,
int resize h,
bmcv_resize algorithm resize _alg = BMCV INTER NEAREST),
template<std::size t N>
int vpp crop and resize(
BMImageArray<N> &input,
BMImageArray<N> &output,
int crop_x0,
int crop_yo,
int Crop_w,
int crop_h,
int resize w,
int resize h,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
template<std:size t N>
BMImageArray<N> vpp crop and resize(
BMImageArray<N> &input,
int crop_x0,
int crop yO0,
int Crop _w,
int crop_h,
int resize w,
int resize h,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
SRI:
input : BMImage | BMImageArray
FRAL PR B B R AL
output : BMImage | BMImageArray
AL Y P AR PR A
crop_x0 : int
HOTET E x AR IR
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crop_y0 : int

YT e y il AR AR A
crop_w: int

Y 9L
crop_h : int

HOTH -
resize w : int

KR resize 1 H BRI
resize_h : int

FIR resize i H b .

resize alg : bmcv_ resize algorithm

% resize WA TS, ERIACH bmev resize  algorithm. BMCV _INTER _NEAREST

ST EERPE
ret: int
R0 AR, HAWACRKIG .
output : BMImage | BMImageArray
A [ b L e Pl R PR AR
A BHREY 1:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_ id);
sail:BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

return 0O;

}

sail::BMImage BMimg3 = bmcv.vpp crop and resize(BMimg,100,100,300,300,300,300);

A BIREY 2:

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "your image path";
(@3
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(%150
sail::Decoder decoder(image name, true, tpu id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::BMImage BMimg3;
int ret = bmcv.vpp crop and resize(BMimg, BMimg3,100,100,300,300,300,300);
return O;
}
4.19.8 vpp_crop and _resize padding
A VPP GBI R B9 5 resize, F padding FlHgE /).
BIER:
int vpp crop and resize padding(
BMImage &input,
BMImage &output,
int crop_x0,
int crop yo0,
int crop_w,
int crop_h,
int resize w,
int resize h,
PaddingAtrr &padding in,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
BMImage vpp crop and resize padding(
BMImage &input,
int crop_x0,
int crop _yO0,
int crop _w,
int crop_h,
int resize w,
int resize h,
PaddingAtrr &padding in,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
template<std::size t N>
int vpp_crop and resize padding(
BMImageArray<N> &input,
BMImageArray<N> &output,
int crop_x0,
int crop_yo,
int crop_w,
int crop_h,
int resize w,
int resize h,
PaddingAtrr &padding in,
bmcv_resize algorithm resize _alg = BMCV INTER NEAREST),
(RS
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AN

template<std::size t N>
BMImageArray<N> vpp
BMImageArray<N>
int
int
int
int
int
int
PaddingAtrr

_crop_and resize padding(

&input,
crop_x0,
crop_yo0,
crop w,
crop_h,
resize w,
resize h,

&padding_in,

bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);

ZEuiWl:

input : BMImage | BMImageArray

FRALBER PR B PR B AL

output : BMImage | BMImageArray

AL T 1 T R B PR K4
crop_x0 : int

ROV AE x Bl B R R A
crop_y0 : int

HOUE ITE y B BRI A
crop_w : int

BT D TE
crop_h : int

BT TR o
resize_w: int

Bl resize [ HARTLE .
resize_h : int

El5 resize 1 H bR 5 .
padding : PaddingAtrr

padding FYHEE (5 E -

resize alg : bmcv_resize algorithm

K% resize WI{EATE, BRIACH bmev resize algorithm.BMCV INTER NEAREST

RBME e
ret: int
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B 0 AU, HARR RN

output : BMImage | BMImageArray
A5 [l b 3 ) Pl R PR AR
AP 1:

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::PaddingAtrr paddingatt;
paddingatt.set stx(0);
paddingatt.set sty(0);
paddingatt.set w(640);
paddingatt.set h(640);
paddingatt.set r(114);
paddingatt.set g(114);
paddingatt.set b(114);

—width(), BMimg.height(), 640, 640, paddingatt);
return O;
}

sail::BMImage BMimg4 = bmcv.vpp crop and resize padding(BMimg, 0, 0, BMimg.

BRI 2:

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
sail::BMImage BMimg3;
sail::PaddingAtrr paddingatt;
paddingatt.set stx(0);
paddingatt.set sty(0);
paddingatt.set w(640);
paddingatt.set h(640);
paddingatt.set r(114);
paddingatt.set g(114);
paddingatt.set b(114);

—BMimg.height(), 640, 640, paddingatt);
return O;

int ret = bmcv.vpp crop and resize padding(BMimg,BMimg3, 0, 0, BMimg.width(),-
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EaW)
}
4.19.9 vpp crop
FUR VPP BRI 5
g
int vpp crop(
BMImage &input,
BMImage &output,
int crop_x0,
int crop yO0,
int Ccrop w,
int crop_h);
BMImage vpp crop(
BMImage &input,
int crop_x0,
int crop_yo0,
int crop_w,
int crop_h);
template<std::size t N>
int vpp_crop(
BMImageArray<N> &input,
BMImageArray<N> &output,
int crop_x0,
int crop_yo,
int Crop w,
int crop_h);
template<std::size t N>
BMImageArray<N> vpp crop(
BMImageArray<N> &input,
int crop _x0,
int CI‘Op_YO,
int crop_w,
int crop_h);
SR BE:
input : BMImage | BMImageArray
TRALFRAY 1 1 B R K
output : BMImage | BMImageArray
AR B PR R PR
crop_x0 : int
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RO B HAE x il RS A
crop_y0 : int
BT DAE y R AL
crop_w : int
BT T TE
crop_h : int
Y -
AR FERTALE
ret: int
Bl 0 AR, HARAR RN
output : BMImage | BMImageArray
A58 [l b 3 ) Pl A PR A K
ABIRES 1:

}

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

sail::BMImage BMimg3 = bmcv.vpp crop(BMimg,100,100,200,200);

return 0;

AP 2:

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);

sail:Bmcv bmcv(handle);

sail::BMImage BMimg3,;

int ret = bmcv.vpp crop(BMimg, BMimg3,100,100,200,200);
return 0O;
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4.19.10 vpp _resize

A VPP I R resize, SRl SR {E T4
#ZHEX 1:

int vpp resize(

BMImage &input,
BMImage &output,
int resize w,

int resize h,

BMImage vpp resize(

BMImage &input,
int resize w,
int resize h,

template<std::size t N>

int vpp_resize(
BMImageArray<N> &input,
BMImageArray<N> &output,
int resize W,
int resize h,

template<std::size t N>
BMImageArray<N> vpp resize(

BMImageArray<N> &input,
int resize w,
int resize h,

bmcv_resize algorithm resize _alg = BMCV INTER NEAREST);

bmcv_resize algorithm resize_alg = BMCV_INTER NEAREST);

bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);

bmcv_resize algorithm resize _alg = BMCV INTER NEAREST),

SR
input : BMImage | BMImageArray

AL PR PR B PR KA
output : BMImage | BMImageArray

Ak PR P R PR A A
resize_ w : int

KR resize B ABRTLL .
resize_h : int

B8 resize [ H bR .

resize alg : bmcv_resize algorithm

% resize WIE{EEYE, ERIAH bmev resize  algorithm. BMCV _INTER _NEAREST
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EEFERPUAE
ret: int
Bl 0 AR, HABAFR RN
output : BMImage | BMImageArray
A% [ A2 B R PG
A BREY 1:

}

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);

sail:BMImage BMimg3 = bmcv.vpp resize(BMimg,100,100,200,200);

return O;

AP 2:

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";

sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);

sail::Bmcv bmcv(handle);

sail::BMImage BMimg3;

int ret = bmcv.vpp _resize(BMimg, BMimg3,100,100,200,200);
return O;

4.19.11 vpp _resize padding

FIH VPP {4 F ) resize, I padding.
g

int vpp resize padding(
BMImage &input,
BMImage &output,
int resize w,
int resize h,
(FLakEE)
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(8 170)
PaddingAtrr &padding in,
bmcv_resize algorithm resize _alg = BMCV INTER NEAREST);
BMImage vpp resize padding(
BMImage &input,
int resize W,
int resize h,
PaddingAtrr &padding_in,
bmcv_resize algorithm resize _alg = BMCV INTER NEAREST);
template<std::size t N>
int vpp resize padding(
BMImageArray<N> &input,
BMImageArray<N> &output,
int resize w,
int resize h,
PaddingAtrr &padding in,
bmcv_resize algorithm resize_alg = BMCV _INTER NEAREST);
template<std:size t N>
BMImageArray<N> vpp resize padding(
BMImageArray<N> &input,
int resize w,
int resize h,
PaddingAtrr &padding in,
bmcv_resize algorithm resize _alg = BMCV INTER NEAREST),
SRWI:
input : BMImage | BMImageArray
AL B T (R B PR K4
resizew : int
EI resize 1) H bR 98 .
resize_h : int
KR resize 1 H b
padding : PaddingAtrr
padding HYECEF .
RV
ret: int
[0 ARFERT, HAWACERKI .
output : BMImage | BMImageArray
A% [ A0 B e R PR S A
resize alg : bmcv_resize algorithm
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K18 resize MIBMEAETYE, BRAH bmev resize algorithm. BMCV _INTER NEAREST

AP 1:

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::PaddingAtrr paddingatt;
paddingatt.set stx(0);
paddingatt.set sty (0);
paddingatt.set w(640);
paddingatt.set h(640);
paddingatt.set r(114);
paddingatt.set g(114);
paddingatt.set b(114);

return 0;

}

sail::BMImage BMimg4 = bmcv.vpp resize padding(BMimg, 0, 0, 640, 640, paddingatt);

AP 2:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail:Bmcv bmcv(handle);
sail::BMImage BMimg3,;
sail::PaddingAtrr paddingatt;
paddingatt.set stx(0);
paddingatt.set sty (0);
paddingatt.set w(640);
paddingatt.set h(640);
paddingatt.set r(114);
paddingatt.set g(114);
paddingatt.set b(114);
int ret = bmcv.vpp resize padding(BMimg,BMimg3, 640, 640, paddingatt);
return 0;
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4.19.12 warp

Xt BRI T S AL e

#ZEgk:
int warp(
BMImage &input,
BMImage &output,

const std::pair<
std::tuple<float, float, float>,
std::tuple<float, float, float>> &matrix,
int use bilinear = 0,
bool similar to opencv = false);

BMImage warp(
BMImage &input,
const std::pair<
std::tuple<float, float, float>,
std::tuple<float, float, float>> &matrix,
int use bilinear = 0,
bool similar to opencv = false);

template<std::size t N>

int warp(
BMImageArray<N> &input,
BMImageArray<N> &output,
const std::array<
std::pair<

std::tuple<float, float, float>,
std::tuple<float, float, float>>, N> &matrix,
int use bilinear = 0,
bool similar to opencv = false);

template<std::size t N>
BMImageArray<N> warp(
BMImageArray<N> &input,
const std::array<
std::pair<
std::tuple<float, float, float>,
std::tuple<float, float, float>>, N> &matrix,

int use bilinear = 0,
bool similar to opencv = false);
SR

input : BMImage | BMImageArray

AL PR PR B PR
output : BMImage | BMImageArray

Ak PR ) PR B PR B
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matrix: std::pair< std::tuple<float, float, float>, std::tuple<float, float, float> >

2x3 B SRS A o
use_bilinear: int
S S ENEAG(E, BOA O (R QB3R 1 AW
similar to opencv: bool
S5 opency {5 S SN T 1
BRI BW]:
ret: int
B 0 AR, HABAFR RN
output : BMImage | BMImageArray
A% [ A2k FHR 1 R R PR S
A BHREY 1:

#include <sail/cvwrapper.h>

using namespace std;

using AffineMatrix = std::pair<
std::tuple<float, float, float>,
std::tuple<float, float, float>>;

int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";

sail::Decoder decoder(image name, true, tpu_id);

sail::BMImage BMimg = decoder.read(handle);
sail:Bmcv bmcv(handle);

AffineMatrix rotated matrix = std::make pair(
std::make tuple(0.9996914396, -0.02484, 0.0f),
std::make tuple(0.02484, 0.9996914396, 0.0f)

);

sail::BMImage BMimg6 = bmcv.warp(BMimg, rotated matrix);

return 0;

}

AP 2:

#include <sail/cvwrapper.h>

using namespace std;

using AffineMatrix = std::pair<
std::tuple<float, float, float>,
std::tuple<float, float, float>>;

int main() {

int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "your image path";
(R oTdksE)
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sail::Decoder decoder(image name, true, tpu id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

AffineMatrix rotated matrix = std::make pair(
std::make tuple(0.9996914396, -0.02484, 0.0f),
std::make tuple(0.02484, 0.9996914396, 0.0f)

);

sail::BMImage BMimg®;

int ret= bmcv.warp(BMimg,BMimg6, rotated matrix);

return 0,

4.19.13 convert_to

X R TS AL e

B
int convert to(
BMImage &input,
BMImage &output,

const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>> &alpha beta);

BMImage convert to(
BMImage &input,
const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>> &alpha beta);

template<std::size t N>
int convert to(
BMImageArray<N> &input,
BMImageArray<N> &output,
const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>> &alpha beta);

template<std::size t N>
BMImageArray<N> convert to(
BMImageArray<N> &input,
const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>> &alpha beta);
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SR
input : BMImage | BMImageArray
AL HR 1 R PR R K A

alpha beta: std::tuple< std::pair<float, float>, std::pair<float,
std::pair<float, float> >

I = AN E A AT R AL ((a0, bO), (al, bl), (a2, b2)).
output : BMImage | BMImageArray

it SH. A PR R R R

BRI B
ret: int

Wm0 AR, HABA RN .
output : BMImage | BMImageArray

A0 [ Ak B I D PR B A

R BRED:

float>,

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

—Dbeta =

—pair(1.0 / 255, 0));
sail:BMImage BMimg5 = bmcv.convert to(BMimg, alpha beta);
return O;

}

std::tuple<std::pair<float, float>, std::pair<float, float>, std::pair<float, float>> alpha

std::make tuple(std::make pair(1.0 / 255, 0), std::make pair(1.0 / 255, 0), std::make

B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail:BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
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AN

std::tuple<std::pair<float, float>, std::pair<float, float>, std::pair<float, float>> alpha
—beta =
std::make tuple(std::make pair(1.0 / 255, 0), std::make pair(1.0 / 255, 0), std::make
< pair(1.0 / 255, 0));
sail::BMImage BMimg5;
int ret = bmcv.convert to(BMimg,BMimg5,alpha beta);
return 0;

}

4.19.14 yuv2bgr

FrEBRAAM YUV Heffly BGR.

BB
int yuv2bgr(
BMImage &input,
BMImage &output);

BMImage yuv2bgr(BMImage &input);

ZRGRW:

input : BMImage | BMImageArray
TR -
EAEEERPLAE

ret: int
MmO AR, HABAFR RN

output : BMImage | BMImageArray
AR [ et f 1R
A BREY 1:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
sail::BMImage BMimgh = bmcv.yuv2bgr(BMimg);
return O;
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AP 2:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::BMImage BMimg5;
int ret = bmcv.yuv2bgr(BMimg,BMimg5);
return 0O;

4.19.15 rectangle

1 G b — N AE
g

int rectangle(
BMImage &image,
int x0,
int yO0,
int w,
int h,
const std::tuple<int, int, int> &color,
int thickness=1);

SRGRW:
image : BMImage
FrEHER A
x0 : int
HIEAELE x il _EAGE A
y0 : int
HIEAELE v Hh LAY S
w : int
FEIAE R 58 L
h: int
TR =

color : tuple

Copyright © SOPHGO

146




CHAPTER 4. SAIL C++ API &%

FIEHEMBILE .
thickness : int

FEHEL SRR -

R SEW:
TSR HE B E] 0, 5 AR [ FE 0 {H .
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
int ret = bmcv.rectangle(BMimg, 20, 20, 600, 600, std::make tuple(0, 0, 255), 2);
return O;

4.19.16 fillRectangle

TEFRR L — .

g
int fillRectangle(
BMImage &image,
int x0,
int y0,
int w,
int h,
const std::tuple<int, int, int> &color);

S
image : BMImage
Fr i AE ) 15
x0 : int
FICAELE x fl bR o
v0 : int
FPAELE y B B

w : int
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FIEHER) %
h : int

R P 7
color : tuple

FICAER B

B L
AR HE TR M 0, AR EE 0 fH.
A BIRES:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

return O;

int ret = bmcv.fillRectangle(BMimg, 20, 20, 600, 600, std::make tuple(0, 0, 255));

4.19.17 imwrite

R EURARAFAERR E S
#ZgA:

int imwrite(
const std::string &filename,
BMImage &image);

SEU]:

file_ name : string
SR FR

output : BMImage
T BRI R
BRI B

process_status : int
WARGRAERTR T 0, MR EEE 0 ff.
ZRUIMEE
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#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
int ret = bmcv.imwrite("new 3.jpg", BMimg);
return O;

4.19.18 get handle

FREL Bmev H1i 45 0)4% Handle,
Hrg:

Handle get handle();

AR

handle: Handle
Bmev H1% £5A]4% Handle.
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::Handle handlel = bmcv.get handle();
return 0O;
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4.19.19 crop _and _resize padding

R A TR BT I resize, #R)5 padding.

B
bm image crop and resize padding(
bm image &input,
int crop x0,
int crop_yo0,
int crop _w,
int crop_h,
int resize w,
int resize h,
PaddingAtrr &padding in,

BMImage crop and resize padding(

BMImage &input,

int crop x0,

int crop_yo0,

int crop_w,

int crop_h,

int resize W,

int resize h,
PaddingAtrr &padding in,

bmcv_resize algorithm resize_alg = BMCV_INTER NEAREST);

bmcv_resize algorithm resize _alg = BMCV INTER NEAREST);

ZEM:
input : BMImage/bm _image
FRACF ER

crop_x0 : int

BT HAE x LR AL
crop_y0 : int

ROV OAE y il ARG A

crop_w: int
Oy 5L
crop_h : int
RO L
resizew : int
1% resize B HbRTEE .
resize _h : int

EIE resize B H A5 .
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padding : PaddingAtrr
padding FYRLEFE .
resize alg : bmev_resize algorithm
resize SR FH WH{EIA .
BRI 6
output : BMImage/bm _image
1R o] A3 ) A
ZNIMEEE

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::PaddingAtrr paddingatt;
paddingatt.set stx(0);
paddingatt.set sty (0);
paddingatt.set w(640);
paddingatt.set h(640);
paddingatt.set r(114);
paddingatt.set g(114);
paddingatt.set b(114);
sail:BMImage BMimg4 = bmcv.crop and _resize padding(BMimg, 0, 0, BMimg.width(),-
—BMimg.height(), 640, 640, paddingatt);
return O;
}

A BICES 2:

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail:Bmcv bmcv(handle);
sail::BMImage BMimg3;
sail::PaddingAtrr paddingatt;
paddingatt.set stx(0);
paddingatt.set sty (0);
paddingatt.set w(640);
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paddingatt.set h(640);
paddingatt.set r(114);
paddingatt.set g(114);
paddingatt.set b(114);

—width(), BMimg.height(), 640, 640, paddingatt);
return 0;
}

bm image bm img = bmcv.crop and resize padding(BMimg.data(), 0, 0, BMimg.

4.19.20 rectangle

TEFER b — AR
A

int rectangle (

const bm_image &image,
int x0,

int y0,

int w
int h,
const std::tuple<int, int, int> &color, // BGR
int thickness=1);

)

SRV
image : bm_image
FrEHERYT IR .
x0 : int
HIEHELE x Sl EAYE R
y0 : int
HIEHELE y il LAY AL
w : int
FIEAER TEIE
h: int
FIEHE R 5 5
color : tuple
HIEHER B, .
thickness : int

FEFEHE L 25 ARLAN o

Copyright © SOPHGO

152




CHAPTER 4. SAIL C++ API &%

R M L
WA mEHE TR E 0, A WEREEE 0 .
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);

return O;

int ret = bmcv.rectangle (BMimg, 20, 20, 600, 600, std::make tuple(0, 0, 255), 2);

4.19.21 fillRectangle

TEFER b — N EEAE

#Z g
int fillRectangle (

const bm_image &image,
int x0,

int y0,

int w,

int h,

const std::tuple<int, int, int> &color);

SR
image : bm_ image
R A R
x0 : int
HIPAETE x Bb EAE .
v0 : int
FAELE v il BRI A
w @ int
FEHER) S
h : int
SEHE R
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color : tuple

FICAER B

B LW
AR EHE R [E] O, AR AR O {H.
A BIRES:

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

return O;

int ret = bmecv.fillRectangle (BMimg.data(), 20, 20, 600, 600, std::make tuple(0, 0, 255));

4.19.22 imwrite

K B BRI TAESR E 1) ST«
HHEA:

int imwrite (
const std::string &filename,
const bm_image  &image);

SEL]:

file name : string
SCIFRI B FR

output : bm_image
i BRATHY R
BRI e

process_status : int
WA TR ] 0, A WER[EEE 0 {H.
B

#include <sail/cvwrapper.h>
using namespace std;
int main() {
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int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);

int ret = bmcv.imwrite ("new 3.jpg", BMimg.data());
return O;

4.19.23 convert format

BRI output FHRIREC, HF#5 DLE] output.

X 1:
int convert format(
BMImage &input,
BMImage &output
)i

ZRGRW] 1:
input : BMImage
MASH AR B
output : BMImage
% K input FAYEREZN output 1IEEKEAH#5 ILF] output.
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
sail::BMImage BMimg4;
int ret = bmcv.convert format(BMimg,BMimg4);
return 0;

}

EEX 2:
Pk G 40l H A =X
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BMImage convert format(
BMImage &input,
bm image format extimage format = FORMAT BGR_PLANAR

)i

SEUW] 2:
input : BMImage
TR IR .
image format : bm_image format _ext
ey H bpag
RN 2:
output : BMImage
I [ g 5 v PRI
ZRIIM TR

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::BMImage BMimg4 = bmcv.convert format(BMimg);
return O;

4.19.24 vpp convert format

A VPP s B R aAs e

B 1:
int vpp convert format(
BMImage &input,
BMImage &output
)i

SHBY] 1:
input : BMImage
MASE. Ry KB .
output : BMImage
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i ZA KF input HEEIBEEEN output KA I DLE] output.
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
sail::BMImage BMimg4;
int ret = bmcv.vpp _convert format(BMimg,BMimg4);
return O;

}

EEX 2:
Pk G 40l H ArAg =X

BMImage vpp convert format(
BMImage &input,
bm image format ext image format = FORMAT BGR_ PLANAR

)i

SR 2:
input : BMImage
FrEER I R
image format : bm image format ext
Ay H A
BRI 2:
output : BMImage
AR IS A -
R BRED:

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::BMImage BMimg4 = bmcv.vpp convert format(BMimg);
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return O;

4.19.25 putText

TEER _EIRIN text.

#Z g
int putText(
const BMImage &image,
const std::string &text,
int X,
int v,
const std::tuple<int, int, int> &color, // BGR
float fontScale,
int thickness=1
)i
ZE LW
input : BMImage
FrAbPRA IS o
text: string
T AN A
x: int
BN LG SAALE
y: int
ARG S E .
color : tuple
FIRR P, .
fontScale: int
TR
thickness : int
FARIHELA -
AR RAIE

process status : int

WAAL PR ] O, A5 R [ 3E 0 {H.

Copyright © SOPHGO 158



CHAPTER 4. SAIL C++ API &%

B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
int ret = bmcv.putText(BMimg, "snow person" , 20, 20, std::make tuple(0, 0, 255), 1.4,.
return 0O;

}

4.19.26 putText

BB R:
int putText (
const bm_image &image,
const std::string &text,
int X,
int v,
const std::tuple<int, int, int> &color, // BGR
float fontScale,
int thickness=1
);
B
input : bm_image
FRACPRA G o
text: string
T USRS
x: int
A IA A AR KR
y: int
BN LG SAALE
color : tuple
FRRZE, .
fontScale: int
EHHI
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thickness : int

ERZN:OL K
B LW

process _status : int

WA TR E 0, A WEREEE 0 .
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);

int ret = bmcv.putText (BMimg.data(), "snow person" , 20, 20, std::make tuple(0, 0,

—255), 1.4, 2);
return 0;
}

4.19.27 image add _weighted

RE K PR A ] A AT T o
#NEX 1:

int image add weighted(
BMImage &inputl,
float alpha,
BMImage &input2,
float beta,
float gamma,
BMImage &output

)i

ZHRM 1:

input0 : BMImage

WMASH PR ER 0.

alpha : float

WASEL. WK EBANEGE alpha

inputl : BMImage

WMASEL. FRLBERA 1.
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beta : float
WMAZE PIKEBAINEE beta
gamma : float
WA PIKEBAINAAGE gamma
output: BMImage
BB NG EE output = inputl * alpha + input2 * beta + gamma
ZRIMTE

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image namel = "your image pathl";
std::string image name2 = "your image path2";

sail::Decoder decoderl(image namel, true, tpu_id);

sail::Decoder decoder2(image name2, true, tpu_id);

sail::BMImage BMimgl = decoderl.read(handle);

sail::BMImage BMimg2 = decoder2.read(handle);

sail::Bmcv bmecv(handle);

float alpha=0.2,beta=0.5,gamma=0.8;

int ret = bmcv.image add weighted(BMimgl,alpha,BMimg2,beta,gamma,BMimg2);

return 0;

}

ZEX 2:

BMImage image add weighted(
BMImage &inputl,
float alpha,
BMImage &input2,
float beta,
float gamma

)i

SR 2:
input0 : BMImage
WA FrALBRE R 0,
alpha : float

WASEL. WK EEANRGE alpha
inputl : BMImage

BASE . FRALF IR 1.
beta : float
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WMAZE. PIKEBAIAEGE beta
gamma : float
WS WIKEGATINRFE gamma
BRMME B 2:
output: BMImage
R B ING R E % output = inputl * alpha + input2 * beta + gamma
ZRIMTE

#include <sail/cvwrapper.h>
int main() {

int tpu_id = 0;

sail::Handle handle(tpu id);

std::string image namel = "your image pathl";
std::string image name2 = "your image path2";

sail::Decoder decoderl(image namel, true, tpu_id);

sail::Decoder decoder2(image name2, true, tpu_id);

sail::BMImage BMimgl = decoderl.read(handle);

sail::BMImage BMimg2 = decoder2.read(handle);

sail::Bmcv bmcv(handle);

float alpha=0.2,beta=0.5,gamma=0.8;

sail::BMImage img= bmcv.image add weighted(BMimgl,alpha,BMimg2,beta,gamma);
return O;

4.19.28 image copy to

AT IR ) 4 K 75 DL
B A

int image copy to(BMImage &input, BMImage &output, int start x = 0, int start y = 0);

template<std::size t N>
int image copy to(BMImageArray<N> &input, BMImageArray<N> &output, int start x.
—= 0, int start _y = 0);

SHBE:
input: BMImage|BMImageArray

WASE. 5450119 BMImage o, BMImageArray,
output: BMImage|BMImageArray

B2, #01)50 BMImage 5 BMImageArray

start x: int

WASH I H B IELR A
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start _y: int
WSR3 H R B ER LR A
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image namel = "your image pathl";
std::string image name2 = "your image path2";
sail::Decoder decoderl(image namel, true, tpu_id);
sail::Decoder decoder2(image name2, true, tpu_id);
sail::BMImage BMimgl = decoderl.read(handle);
sail::BMImage BMimg2 = decoder2.read(handle);
sail:Bmcv bmcv(handle);
bmcv.image copy to(BMimgl,BMimg2,0,0);
return O;

4.19.29 image copy to padding

47 input Al output 8] EREHEFE V19 padding.,
HEEA:

int image copy to padding(BMImage &input,
BMImage &output,
unsigned int padding r,
unsigned int padding g,
unsigned int padding b,
int start x =0,
int start _y = 0);

template<std::size t N>

BMImageArray<N> &output,
unsigned int padding r,
unsigned int padding g,
unsigned int padding b,

int start x =0,

int start _y = 0);

int image copy to padding(BMImageArray<N> &input,

SR
input: BMImage|BMImageArray
HAZE. 59401 BMImage 5% BMImageArray .

output: BMImage|BMImageArray
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#HH S, #U5) BMImage 5 BMImageArray
padding r: int

MAZE. R EER padding fH.
padding g: int

MAZH. GliER padding {H.
padding b: int

WMAZ%. B iER padding {H.
start x: int

WASHL. 5015 HREBRAELE A
start _y: int

WASH. 5015 B REBR ARG A

B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image namel = "your image pathl";
std::string image name2 = "your image path2";
sail::Decoder decoderl(image namel, true, tpu_id);
sail::Decoder decoder2(image name2, true, tpu_id);
sail::BMImage BMimgl = decoderl.read(handle);
sail::BMImage BMimg2 = decoder2.read(handle);
sail:Bmcv bmcv(handle);
bmcv.image copy to padding(BMimgl,BMimg2,128,128,128,0,0);
return O;

4.19.30 nms

R RE LS R B 2 > AL BRAR HEA T NMS
B

nms_proposal t* nms(
face rect t *input proposal,
int proposal _size,
float threshold);

SRI:

input_proposal: face rect t
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Bmkan it .
proposal _size: int
TP AL PR AR U AE S ) R/ o
threshold: float
nms [ F{H.
BRI BEW:
result: nms proposal t
[ NMS 5 s HELCE
ZRUIMEE

#include <sail/cvwrapper.h>
using namespace std;
int main()
{
int tpu_id = 0;
sail::Handle handle(tpu id);
sail:Bmcv bmcv(handle);
face rect t *input proposal,
int proposal size = 100;
float threshold = 0.5;
nms_proposal t* result = bmcv.nms(input proposal, proposal _size, threshold);
return 0;

4.19.31 drawPoint

TE PR b
B A:

int drawPoint(
const BMImage &image,
std::pair<int,int> center,
std::tuple<unsigned char, unsigned char, unsigned char> color, // BGR
int radius);

SR
image: BMImage
WAEB, 1% BMImage EEIZHE m/E A4

center: std::pair<int,int>
S AR .

color: std::tuple<unsigned char, unsigned char, unsigned char>
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S
radius: int
RIEAE
BIE W]
TSR] AR ] 0, AR FE 0 fH .
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image pathl";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);

return O;

int ret = bmcv.drawPoint(BMimg, std::pair(320, 320), std::make tuple(0, 255, 255), 2);

4.19.32 drawPoint

TEPR L A
B A

int drawPoint _(
const bm image &image,
std::pair<int,int> center,
std::tuple<unsigned char, unsigned char, unsigned char> color, // BGR
int radius);

SRV
image: bm_image
WmABB, #Eix BMImage bE i iR -
center: std::pair<int,int>
SO AR
color: std::tuple<unsigned char, unsigned char, unsigned char>
XS] RE
radius: int
RIEAR
BRI L]
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A R ] 0, A3 R [ AR O {E.
B

}

#include <sail/cvwrapper.h>
using namespace std;
int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";

sail::Decoder decoder(image name, true, tpu_id);

sail::BMImage BMimg = decoder.read(handle);

sail::Bmcv bmcv(handle);

int ret = bmcv.drawPoint(BMimg.data(), std::pair(320, 320), std::make tuple(0, 255, 255),

return 0O;

4.19.33 warp _perspective

Xt MR I T AR e o
B A:

BMImage warp perspective(

BMImage &input,
const std::tuple<

std::pair<int,int>,

std::pair<int,int>,

std::pair<int,int>,
std::pair<int,int>> &coordinate,

int output width,
int output height,
bm image format ext format = FORMAT BGR_ PLANAR,
bm image data format ext dtype =DATA TYPE EXT 1N BYTE,
int use Dbilinear = 0);
SR
input: BMImage
TR ER I -

coordinate: std::tuple< std::pair<int,int>, std::pair<int,int>, std::pair<int,int>,

std::pair<int,int> >

AR DX I ) DY T A AR AR AR o

Bilan ((left _top.x, left top.y), (right top.x, right top.y), (left bottom.x, left bottom.y),
(right bottom.x, right bottom.y))

output_width: int
R TE
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output_height: int
it PR A
format: bm image format ext
it P B g X
dtype: bm image data format ext
bt PR AR ) BB 2R 2R
use_bilinear: int
T 1 U PR A 1
BRI B
output: BMImage
A S AT R
B

#include <sail/cvwrapper.h>
using namespace std;

int main()
{
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
std::tuple<
std::pair<int, int>,
std::pair<int, int>,
std::pair<int, int>,
std::pair<int, int>
> coordinate = std::make tuple(
std::make pair(100, 100),
std::make pair(200, 100),
std::make pair(100, 200)
std::make pair(200, 200)

b

)

int output width = 300;

int output height = 300;

bm image format ext format = FORMAT BGR PLANAR,;

bm image data format ext dtype = DATA TYPE EXT 1N BYTE;
int use bilinear = 1;

sail::BMImage output = bmcv.warp perspective(BMimg,coordinate,output width,
—output height,format,dtype,use bilinear

);

(N gkEE)
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return 0;

}

4.19.34 get bm_data_type

Ff ImgDtype #4404 Dtype
HrEA:

bm data type tget bm data type(bm image data format ext fmt);

SRW]:
fmt: bm_image data format ext
i LRI I
AR FERPALE
ret: bm _data type t
AR IR AL
B

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
sail::Bmcv bmecv(handle);
bm data type tret = bmcv.get bm data type(bm image data format
—ext:DATA TYPE EXT FLOAT32);
return O;
}

4.19.35 get bm_ image data format

F Dtype #6404 ImgDtype.
Bk

bm image data format ext get bm image data format(bm data type t dtype);

SRW):
dtype: bm data type t
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s B Dtype
A EIFERTALAE
ret: bm_image data format ext
AR IS SR
B

#include <sail/cvwrapper.h>
using namespace std;
int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
sail::Bmcv bmecv(handle);
bm image data format extret = bmcv.get bm image data format(bm data type
~t:BM_FLOAT32),
return O;
}

4.19.36 imdecode

MATFH A K 2] BMImage
#rgk:

BMImage imdecode(const void* data ptr, size t data size);

e L

data_ptr: void*
Huil st

data_size: bytes
LACIIaNES
A EFERPUE

ret: BMImage
A58 [ AR i A T R
B

#include <sail/cvwrapper.h>

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
std::ifstream image file(image name, std::ios::binary);
if (limage file) {
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std::cout << "Error opening image file." << std::endl;
return -1;
}
std::vector<char> image data bytes(
(std::istreambuf iterator<char>(image file)),
(std::istreambuf iterator<char>())
)i
image file.close();
sail::Bmcv bmecv(handle);
sail::BMImage src_img = bmcv.imdecode(image data bytes.data(), image data bytes.
—size());
return O;
}

4.19.37 imencode

Gt —5KIE R, FalR [ i e R 2 o
B 1:

bool Bmcv::imencode(std::string& ext, bm image &img, std::vector<u_char>& buf)

B 2:

bool Bmcv::imencode(std::string& ext, BMImage &img, std::vector<u_char>& buf)

SR B:
ext: string

WASE. B goigX. "jpg" , ".png" .
image: bm_image/BMImage

WAz B W OA B R, H X FORMAT BGR_PACKED,
DATA TYPE EXT 1IN _BYTE [{& 5.

buf: std::vector<u_char>

B IRt JE T R G T R -

AR RAIE

ret: bool
it TR E 0, ARG RE 1,
ZN IV

#include <sail/cvwrapper.h>
using namespace std;
int main() {
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int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);

sail::Bmcv bmcv(handle);

std::vector<u char> encoded data;

std::string ext = ".jpg";

bool success = bmcv.imencode(ext, BMimg, encoded data);

—image
return O;
}

//bool success = bmcv.imencode(ext, BMimg.data(), encoded data); # B/ 1:bm

4.19.38 fft

SEPLNT Tensor ff bR (e B H A5 46
ZrE:

std::vector<Tensor> fft(bool forward, Tensor &input real);

std::vector<Tensor> fft(bool forward, Tensor &input real, Tensor &input imag);

SRV

forward: bool
e AT IE TR .

input_real: Tensor
UNIVER Gl

input imag: Tensor
A RG>
BRIAH L BEW:

ret: std::vector<Tensor>
A2 [ i L S TS e M RS o
B

#include <sail/cvwrapper.h>
using namespace std;

int main()
int tpu_id = 0;
sail::Handle handle(tpu_id);
(N gksk)
Copyright © SOPHGO 172




CHAPTER 4. SAIL C++ API &%

AN

sail::Bmcv bmcv(handle);

std::vector<int> shape = {1,1,512, 512};

sail::Tensor input real(shape);

bool forward = true;

//std::vector<sail::Tensor> result real = bmcv.fft(forward, input real);
sail::Tensor input imag(shape);

return O;

std::vector<sail::Tensor> result complex = bmecv.fft(forward, input real,input imag);

4.19.39 convert yuv420p to gray

K YUVA20P A I R e K 1A
#ZHEX 1

int convert yuv420p to gray(BMImage& input, BMImage& output);

S 1:
input : BMImage
WMASH AR R .
output : BMImage
B FelarER.
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image pathl";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail:Bmcv bmcv(handle);
sail::BMImage img;
int ret = bmcv.convert yuv420p to gray(BMimg, img);
return O;

}

A 2:
K YUVA20P A3 & R e K 1A

int convert yuv420p to gray (bm image& input, bm image& output);

SRR 2:
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input : bm_image
TR R

output : bm image
e a1
B

#include <sail/cvwrapper.h>

using namespace std;

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image pathl";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
sail::BMImage img;
int ret = bmcv.convert yuv420p to gray (BMimg.data(), img.data());
return 0O;

4.19.40 watermark _superpose

SR E R A2 A~ K E .
B A

int Bmcv::watermark superpose(
BMImage &img,

string water name,

int bitmap type,

int pitch,

vector<vector<int>> rects,
vector<int> &color);

e R
image: BMImage
PN

water name:string

TKEN SR AR
bitmap type: int

MASH. KEZEA, {H 0 Rk 8bit i (AEME(EE), [ 1 Favk I 1bit
Bl (REMEFER)-

pitch: int
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WASH IREISCAFRETIY byte B, W] E N KEI TE .
rects: vector<vector<int[E]

MASR KEIE, WEEAKEEI TR
color: vector<int>

WMASHE. KEIEIE.

RN e
ret: int

AR R

B
#include <sail/cvwrapper.h>
%{nt main()

int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";
sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmecv(handle);
std::string water name = "your watermark path";
int bitmap type = 0;
int pitch =117,
std::vector<std::vector<int>> rects = {

{10, 10, 117, 79},

{200, 150, 117, 79}
b
std:: vector<int> color = {128,128,128};
int result = bmcv.watermark superpose(BMimg, water name, bitmap type, pitch, rects,.

—color);
if (result == 0) {
std::cout << "Watermarks added successfully." << std::endl;
} else {
std::cout << "Failed to add watermarks." << std::endl;
}
return 0;
}
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4.19.41 polylines

A PASEBAE— K R b — 2R i 2R B, A Al DASE BRI 2 MR EhaE, H SC R e 4

P ML) TEE .
B A

int polylines(
BMImage &img,
std::vector<std::vector<std::pair<int,int>>> &pts,
bool isClosed,
std::tuple<unsigned char, unsigned char, unsigned char> color,
int thickness = 1,
int shift = 0);

ZH:
img : BMImage
BMAER.
pts : std::vector<std::vector<std::pair<int,int[F]>

LB IR S AR, AT AZ B BB BN, A x 7,

THEM y J1E
isClosed : bool
EE R
color : std::tuple<unsigned char, unsigned char, unsigned char>
HZ B, 7330 RGB =ANliEm{E.
thickness : int
KR TR, X YUV A BRSO B 1R
shift : int
Z AR, BOAAGITL . G ECh (1/2)  shift,
BRI B
ret: int
SRk 1E] 0
ZRUIMTE

7]

#include <sail/cvwrapper.h>
int main()
{
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image name = "your image path";
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sail::Decoder decoder(image name, true, tpu id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
std::vector<std::vector<std::pair<int, int>>> pts = {
{{100, 100}, {150, 100}, {150, 150}, {100, 150}},
{{200, 200}, {250, 200}, {250, 250}, {200, 250}}

h
bool isClosed = true;
int thickness = 2;

int shift = 0;
int result = bmcv.polylines(BMimg, pts, isClosed, color, thickness, shift);
if (result == 0) {
std::cout << "Polylines drawn successfully." << std::endl;
} else {
std::cout << "Failed to draw polylines." << std::endl,;
}
return 0O;
}

std::tuple<unsigned char, unsigned char, unsigned char> color = std::make tuple(255, 0,

4.19.42 mosaic

ZEOHTERG DTS2 S5E0.
g

int mosaic(
int mosaic_num,
BMImage &img,
vector<vector<int>> rects,
int is_expand);

SR]:
mosaic_num : int
LAETCRR, 4 rects PAIIRKIE.
img : BMImage
TR -

rects : Vect0r<vect0r<int

ZAIIETAE, FIRPEANICRTSECN [DFEFE x Milin s, DA v ki, T

BETLIE, BT

is_expand : int

Y I 6N 0 WFRAY N, (60 1 W FORTER DB A B 51— R (8 MER)-
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A ERPIE
ret: int
iz} =pUA TN
ZN IV
#include <sail/cvwrapper.h>
int main()
{
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "your image path";

sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);
sail::Bmcv bmcv(handle);
std::vector<std::vector<int>> rects = {
{100, 100, 50, 50},
{200, 200, 60, 60}
h
int mosaic num = rects.size(); /
int is_expand = 0;
int result = bmcv.mosaic(mosaic _num, BMimg, rects, is _expand);
if (result == 0) {
std::cout << "Mosaic applied successfully." << std::endl;

} else {

std::.cout << "Failed to apply mosaic." << std::end];
}

return O;

4.19.43 gaussian_blur

B O H TR G TR g . R IHAUAS SDK JEA XK+ BM1684X, 5 SDK &4
XS «(BMCV 34 5% FIt/BMCV API) #F.

#ZEX 1:

int gaussian blur(
BMImage &input,
BMImage &output,
int kw,
int kh,
float sigmaX,
float sigmaY = 0.0f);

SR 1:
input : BMImage
TR R .
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output : BMImage

e e R A IR
kw : int

kernel 7£ width J5[a]_FERI K.
kh : int

kernel 7F height Jy[a] KN,
sigmaX : float

X J5 1) b AR v 2
sigmaY : float

Y I ) B mTE A EZE . AR 0 MIFoRS X J7 ) bR mir s EZEA T . ERIACH 0.

BRI B 1:
ret: int

I JE R 0

#JE 2: .. code-block:: ¢

BMImage gaussian _blur( BMImage &input, int kw, int kh, float sigmaX, float
sigmaY = 0.0f);

W 2: * input : BMImage

TR -
kw : int

kernel £ width J[m] FAIR/DN,
kh : int

kernel 7F height Jy[a] K/,
sigmaX : float

X 5 1) L g 2
sigmaY : float

Y Iy ERYE AR E R . AR 0 WFIRS X J7 ) LR e s 2 A . BRACH 0.

BRI 2:
output: BMImage

A8 [e1 25 v U 1) PR A

ZR M EE
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#include <sail/cvwrapper.h>

int main() {
int dev_id = 0;
sail::Handle handle(dev_id);
std::string image name = "your img.jpg";
sail::Decoder decoder(image name, true, dev_id);
sail::BMImage BMimg input = decoder.read(handle);
sail::BMImage BMimg output;
sail:Bmcv bmcv(handle);

if(ret '= 0){
std::cout << "gaussian blur failed" << std::endl;
return -1;

}

bmcev.imwrite("output.jpg",BMimg _output);

return O;

int ret = bmcv.gaussian blur(BMimg input,BMimg output,3, 3, 0.1);

4.19.44 transpose

%3 ORT PASC B I S T e A A
#ZNEX 1:

BMImage Bmcv::transpose(
BMImage &src);

SR 1:

src : BMImage
TR -
RIPE B 1:

output: BMImage:
AR A S 1 R -
B 2:

int Bmcv::transpose(
BMImage &src,
BMImage &dst);

SHBW] 2:
src : BMImage
TR IR -
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dst : BMImage
it ) BMImage Z5#414.
BRI B 2:

. int

JEEIR I 0, AR [ HE 0 {H.
B

#include <sail/cvwrapper.h>

int main() {

int dev_id = 0;
sail::Handle handle(dev_id);
std::string image name = "your img.jpg";
sail::Decoder decoder(image name, true, dev_id);
sail::BMImage BMimg input = decoder.read(handle);
sail::BMImage BMimg output;
sail::Bmcv bmcv(handle);
int ret = bmcv.transpose(BMimg input,BMimg output);
if(ret != 0){
std::cout << "gaussian blur failed" << std::endl;
return -1;

}

bmev.imwrite("output.jpg",BMimg output);

return O;

4.19.45 Sobel

LA Sobel F1-.
3% i) «(BMCV I 5% F/BMCV API)
# e 1:

BRI\ MR G AL BM1684X.,

int Sobel(

BMImage &input,
BMImage &output,
int dx,

int dy,

int ksize = 3,

float scale = 1,
float delta = 0);

SH 1:
input : BMImage
T
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output : BMImage
AU R
dx : int
x J7 1) ERZE T B AL
dy : int
y J7 1) BRI ZE S BrEL.
ksize : int

Sobel BIR/AN, WhZixE-1,1,3,5 8¢ 7, HARRFR), 0% 2-1 WA 3 x 3 Scharr JEi#, Ul
BTN 3x1 80 1x3 i, BHAEN 3.

scale : float
XK I SRR AIZ R R, FOAME N 1.
delta : float
TEf R A G arin FiZdws i, BOAMESN 0.
BRI 1:
ret: int
IR e 0
BIEX 2:

BMImage Sobel(
BMImage &input,
int dx,
int dy,
int ksize = 3,
float scale = 1,
float delta = 0);

SR 2:
input : BMImage
TR IR -
dx : int
x J7 1) ERIZE T B AL
dy : int
y 7710 BRI B
ksize : int

Sobel BIR/AN, WhZixE-1,1,3,5 8¢ 7, HARRFRF), 0% 2-1 W 3 x 3 Scharr J&i#s, Ul
BTG 3x1 80 1x3 it%. BHAEN 3.
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scale : float
XK 22 0 5 R DAL AR AL, BOAMER 1.
delta : float
e AR mrin_ iz mEs , BRAMER 0.
BRI 3] 2:
output: BMImage
IR A R T
B

#include <sail/cvwrapper.h>

int main() {

int dev_id = 0;
sail::Handle handle(dev_id);
std::string image name = "your img.jpg";
sail::Decoder decoder(image name, true, dev_id);
sail::BMImage BMimg input = decoder.read(handle);
sail::BMImage BMimg output;
sail::Bmcv bmecv(handle);
int ret = bmcv.Sobel(BMimg input,BMimg output,1,1);
if(ret = 0){

std::cout << "Sobel failed" << std::endl;

return -1;

}

bmcev.imwrite("output.jpg",BMimg _output);

return O;

4.20 MultiDecoder

SRRSO, SRR IR RS 2 B

4.20.1 ¥iEEE
B A

MultiDecoder(
int queue size=10,
int tpu_id=0,
int discard mode=0);

ZH:
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queue_size: int

WMASE BEO, MEZARBRPIIRKE,
tpu_id: int

MASE SRR REILE R 7 T AL PR id, BRIAN 0,
discard mode: int

WMASH AT )G, BAn) Z350NE . 0 ZORA IR 1 2R
SR B BAISK I R, Z 302 5 PSR R (1 7 Zeqradt 25 BOAK 0.

4.20.2 set_read timeout

W R BB R E], X6 read F read  $E AR, REETZ JSAIRBCA RIRBN K, 45
=S A I

B A:

void set read timeout(int time second);

SRLHI:
timeout: int

HABH HH, AR,

ARBIRHS:

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;
sail::MultiDecoder multiDecoder(queue _size, dev_id, discard mode);
multiDecoder.set read timeout(100);
return 0O;
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4.20.3 add _channel

A m—AmiE -
#rgk:

int add channel(
const std::stringé& file path,
int frame skip num=0);

SRV
file path: string
WASHL. DU AR B T
frame skip num: int
MASE WMSSAF EEh Z W, BOE 0, AEBhEM
BRI 5]
A [ RARS . F ME— B . SRAHEEIE
ZNIMCE

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {

int queue size = 16;

int dev_id = 0;

int discard mode = 0;

sail::MultiDecoder multiDecoder(queue _size, dev _id, discard mode);

vector<int> channel list;

for (inti=0;1 < 4;i4++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1,
channel list.push back(idx);

}

return O;
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4.20.4 del channel

T —> B LA AU 8 -
#rgk:

int del channel(int channel idx);

S LW

channel idx: int
WMASE RS EE S .
BRI e
PR M 0, HAMERFRIR K.
ERIIM TR

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {

int queue size = 16;

int dev_id = 0;

int discard mode = 0;

sail::MultiDecoder multiDecoder(queue _size, dev _id, discard mode);

vector<int> channel list;

for (inti=0;1< 4;i4++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1,
channel list.push back(idx);

}
int ret = multiDecoder.del channel(0);
if (ret!=0) {
cout << "Failed!" << endl;
return -1;
}
return O;
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4.20.5 clear queue

B E W IE 1 R Ao
#rgk:

int clear queue(int channel idx);

S LW

channel idx: int
WMASE RS EE S .
AR ERPLE
PR M 0, HAMERFRIR K.
ERIIM TR

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {

int queue size = 16;

int dev_id = 0;

int discard mode = 0;

sail::MultiDecoder multiDecoder(queue _size, dev _id, discard mode);

vector<int> channel list;

for (inti=0;1< 4;i4++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1,
channel list.push back(idx);

}
int ret = multiDecoder.clear queue(0);
if (ret!=0) {
cout << "Failed!" << endl;
return -1;
}
return O;

Copyright © SOPHGO

187




CHAPTER 4. SAIL C++ API &%

4.20.6 read

MAERE BB HHAR 5K A A

#HHEA 1:
int read(
int channel idx,
BMImage& image,
int read mode=0);

SR 1:
channel idx: int
MASHL. $8EMIIGEIES .
image: BMImage
S RS R .

read mode: int

WASE. R R IIBGEN, 0 FoR SR, HIRMNGAF 5K, ot h BA R E# &

R[] o HA ) s A BN BRI P R 2 F i A5 AR T P Pz o]
BB 1:

PR 0, HABERTFRR R

ER M TR

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;

vector<int> channel list;

for (int i = 0;1 < 4; i++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1;
channel list.push back(idx);

}

int count = 0;
while (true) {
count++;
for (int idx : channel list) {
sail::BMImage bmimg;

sail::MultiDecoder multiDecoder(queue _size, dev _id, discard mode);
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int ret = multiDecoder.read(idx, bmimg, 1);

if (count == 20) {
break;
}

}

return 0;

}

B 2:

BMImage read(int channel idx);

SR 2:

channel idx: int
MASE. TREMPIEE S .
BB 2:
1R BRSO B, 287458 BMImage.
ZR M EE

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {

int queue size = 16;

int dev_id = 0;

int discard mode = 0;

sail::MultiDecoder multiDecoder(queue _size, dev_id, discard mode);

vector<int> channel list;

for (int i = 0;1 < 4; i++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1;
channel list.push back(idx);

}

int count = 0;
while (true) {
count++;
for (int idx : channel list) {
sail::BMImage bmimg = multiDecoder.read(idx);

if (count == 20) {
break;
}

}
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return O;

4.20.7 read _

MG 2 U R L, Sl BRI BMImageArray — 2L .
BB 1:

int read (
int channel idx,
bm image& image,
int read mode=0);

SH 1:
channel idx: int

WA 1REMIEE S .
image: bm_image

S RS R .
read mode: int

WASE. FRERARIBGEN, 0 R AR, HIRMNGAF P53k, e A BA R &
AR ] HAh PR 2N A5 B AREUE 1T A2 i S5 R IR TR IR i o]

RPN 1:
R R 0, HABE I RIR R .
B

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {

int queue size = 16;

int dev_id = 0;

int discard mode = 0;

sail::MultiDecoder multiDecoder(queue _size, dev _id, discard mode);

vector<int> channel list;

for (inti=0;1 < 4;i4++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1;
channel list.push back(idx);

}
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(8 E30)
int count = 0;
while (true) {
count++;
for (int idx : channel list) {
sail::BMImage image;
bm _image bmimg = image.data()
int ret = multiDecoder.read (idx,bmimg,1);
if (count == 20) {
break;
}
}
return O;
}
#ZEX 2:
bm image read (int channel idx);
ZRRY] 2:
channel idx: int
WMASE TERIIEE S .
RN 2:
R [ RS RV, 2684850 bm_image.
B
#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>
using namespace std;
int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;
sail:MultiDecoder multiDecoder(queue _size, dev_id, discard mode);
vector<int> channel list;
for (int i = 0;1 < 4; i++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1;
channel list.push back(idx);
}
int count = 0;
while (true) {
count++;
for (int idx : channel list) {
bm image bmimg = multiDecoder.read (idx);
(Foaks:)
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AN

if (count == 20) {
break;
}
¥
return O;

}

4.20.8 reconnect

H AR RV P T T AR
B A

int reconnect(int channel idx);

SEE]:

channel idx: int
MAZE. MmARBEES.
BRI W]
SRR 0, HABE I RR RN .
B

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>
using namespace std;

int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;
sail::MultiDecoder multiDecoder(queue _size, dev _id, discard mode);
vector<int> channel list;
for (int i = 0;1 < 4; i++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1;
channel list.push back(idx);
}
int ret = multiDecoder.reconnect(0);
if (ret!=0) {
cout << "Failed!" << endl;
return -1;

}

return O;
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4.20.9 get frame_shape

FRIGUAH I 18 18 1 15 shape.
Bk

std::vector<int> get frame shape(int channel idx);

S LW

MASE. WMARBWEES .

R NI e

RE AN 1, EEE, KGOS, RGOSR R list.
A BIRAES:

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;
sail::MultiDecoder multiDecoder(queue size, dev id, discard mode);
vector<int> channel list;
for (int i = 0;1 < 4; i++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1,
channel list.push back(idx);
vector<int> shape = multiDecoder.get frame shape(idx);

}

return O;

4.20.10 set local flag

BEE TS R A KA G0 SR AR I D) 7R AR5 X 25 A0
#ZnjpA:

void set local flag(bool flag);

SRV

flag: bool
PRIERL, WS True, 4 BEOUTUEE DI & A#AT 25 T
ZR MR
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#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>
using namespace std;

int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;
sail::MultiDecoder multiDecoder(queue _size, dev_id, discard mode);
multiDecoder.set local flag(true);
return O;

4.20.11 get channel fps

Get the video fps of the specified channel
g A:

float get channel fps(int channel idx):

SR
channel idx: int

Fr R T BRI R ) A 18

B3]
A2 [m 5 7 AU T P AL
B

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;
sail::MultiDecoder multiDecoder(queue size, dev_id, discard mode);
vector<int> channel list;
for (inti=0;1 < 4;i4++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1;
channel list.push back(idx);
float fps = multiDecoder.get channel fps(idx);

}

return 0O;

Copyright © SOPHGO

194




CHAPTER 4. SAIL C++ API &%

get drop num
R E WAL
B

size t get drop num(int channel idx);

SR

MAZE. MARBRNEES,
B L]

AR [ — AR Z ik

A BIRES:

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>

using namespace std;

int main() {
int queue size = 16;
int dev_id = 0;
int discard mode = 0;
sail::MultiDecoder multiDecoder(queue _size, dev_id, discard mode);
vector<int> channel list;
for (inti=0;1< 4;i4++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1,
channel list.push back(idx);
size t ret = multiDecoder.get drop num(idx);

}

return O;

4.20.12 reset _drop_num

BEFEWEN 0.
BB A:

void reset drop num(int channel idx);

SR
MASH. WARGHEES .
B

Copyright © SOPHGO

195




CHAPTER 4. SAIL C++ API &%

#include <sail/cvwrapper.h>
#include <sail/decoder multi.h>
using namespace std;

int main() {

int queue size = 16;

int dev_id = 0;

int discard mode = 0;

sail::MultiDecoder multiDecoder(queue _size, dev_id, discard mode);

vector<int> channel list;

for (int i = 0;1 < 4; i++) {
int idx = multiDecoder.add channel("your video path");
if(idx<0) return -1;
channel list.push back(idx);
multiDecoder.reset drop num(idx);

}

return O;

4.21 sail resize type

PR FIAL FHXH B F) FAL BT 3
HHEX:

enum sail resize type {
BM_RESIZE VPP NEAREST = 0,
BM_RESIZE TPU NEAREST = 1,
BM_RESIZE TPU LINEAR = 2,
BM_RESIZE TPU_BICUBIC = 3,
BM PADDING VPP NEAREST = 4,
BM_PADDING TPU NEAREST = 5,
BM_PADDING TPU LINEAR = 6,
BM_PADDING TPU BICUBIC = 7

3

SR
BM_RESIZE VPP NEAREST

i) VPP, S5l SR b T R R AR e
BM_ RESIZE TPU NEAREST

R BB R BE 22 > AL RS , SR dle SRR AT G RUBE A2 48t
BM_RESIZE TPU_ LINEAR

R BB IR BE 2 2] AL RS RMEAGE Y A T R RUBE AR 4k
BM_RESIZE TPU BICUBIC
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SR REDLSE R B 2 > AL B , U= WA (EL ) 5 YA A T PR R A e
BM_PADDING_VPP_NEAREST

i VPP, 4Bl kit iy padding i) B R EEAR I
BM_ PADDING TPU NEAREST

(R REMLSE IR 2 T AL B R , L BT ¥R T padding (AR REAE #e
BM_PADDING_TPU_LINEAR

B RERROE IR~ Ab B, AAEARMERY 5 TRE T padding HY BB A #R
BM_PADDING_TPU_BICUBIC

(R REE TR 2 > AL PRAS . = RAG(ERY 7 ¥k UEA T padding (11 AL #r

4.22 ImagePreProcess
AL BRRE 11, AR e Oy s B

4.22.1 #¥Ji&F % ImagePreProcess()

#Zrgk:

ImagePreProcess(
int batch _size,
sail resize type resize mode,
int tpu_ id=0,
int queue in size=20,
int queue out size=20,
bool use mat_flag=false);

SR BL:
batch size: int

WASE W E55A batch size,
resize _mode: sail resize type

MASH Wl RS JTE
tpu_id: int

WA AR B IR B S AP id, BRIACH 0.
queue_in_size: int

MASE. MARBRPINZAA BRI, BRI 20.
queue out_size: int

WASE . i Tensor BAFIRAE KK SE, ERIAH 20,
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use _mat_output: bool
WA AN OpenCV 1) Mat /& vttt , BUAK False, A .
4.22.2 SetResizelmageAtrr

B BRI A JE
HHEX:

void SetResizelmageAtrr(
int output width,
int output height,
bool bgr2rgb,
bm image data format ext dtype);

SRV
output_width: int

MASH. RIS RS .
output height: int

M. RIEZHZ Jai BB
bgr2rgb: bool

WMASH REFEBA BGR H4hy GRB.
dtype: ImgDtype

WA . BB R E AR R BB, o R oAH R
BM FLOAT32,BM INT8BM UINTS, HJ IR 5 ARHRE LRI E

4.22.3 SetPaddingAtrr

% & Padding ) Jg %, H A I resize_mode 5 BM_ PADDING VPP NEAREST.
BM_PADDING TPU_ NEAREST. BM_PADDING TPU_ LINEAR,
BM_PADDING TPU_BICUBIC H}4:%.

B A:

void SetPaddingAtrr(
int padding b=114,
int padding g=114,
int padding r=114,
int align=0);

S8R * padding b: int
MAZH. % pdding 19 b HEIEBR R, BNk 114,
padding g: int
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MAZA. % pdding 17 g WEBRRE, AN 114,
padding r: int
WMASH.  pdding 1y v HIEBRRE, AN 114,

align: int

WASHE. FBIGENAE, 0 FmMNA EMITIREDE, 1 Fonadhise, BAk o.

4.22.4 SetConvertAtrr

WAL JETE
#HHEX:

int SetConvertAtrr(
const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>> &alpha beta);

SHL:
alphal_beta:(aO b0), (al, bl), (a2, b2). W ASH.
a0 ik T2 0 4> channel JEATEMEAR IR R AL
b0 fiik T4 0 4> channel FEATRMEALHRIFS ;
al ik T2 1 4> channel JHATEMEAR IR R AL
b1 Tfﬁi_‘T 1 4> channel T2 MHAR WAL ;
a2 IR T4 2 A channel PEATLRIEAEHLIY REL0
lﬂ%ﬁ7%2¢medL, LA WAL ;
AR BER:
BB AR M O, HAME 5 B 2RI

4.22.5 Pushlmage

K
B A

int PushImage(
int channel idx,
int image idx,
BMImage &image);

SRW]:

Copyright © SOPHGO 199



CHAPTER 4. SAIL C++ API &%

channel idx: int
MASH . WMARBEES .
image idx: int
MAZE. MARBRHS .
image: BMImage
MASE. MARRK.
AT EERPLE
BCE IR W] 0, HAB(E I FR R

4.22.6 GetBatchData

KB FA 45 R
#ZgA:

std::tuple<sail::Tensor,
std::vector< BMImage>,
std::vector<int>,
std::vector<int>,
std::vector<std::vector<int>>> GetBatchData();

BREMEBEW: tuple[data, images, channels, image _idxs, padding_attrs]
data: Tensor
A SR 45E 3R Tensor,

images: std::vector<BMImage>

RGBT -

channels: std::vector<int>

J5U B ) T E P51

image idxs: std::vector<int>

JEUR R 2 5 751 o

padding _attrs: std::vector<std::vector<int> >

BB EMISI, ARG RS x. BIR RS v RIEZIZ 5
VR REA S Ja iy e
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4.22.7 set print_flag

BCETTH HASIAREAL, AT AT H H 35
#rgk:

void set print flag(bool print flag);

SR LW

flag: bool
FTENAARGNL, False I AFTHI, True MfRmITHI.
ZRUIMCE

#include <sail/cvwrapper.h>
#include <opencv2/opencv.hpp>
#include <vector>

int main() {
int tpu_id = 0;
int batch size = 1;
std::string image path = "./data/zidane.jpg";
sail::Handle handle(tpu id);

std::vector<std::pair<int, int>> alpha beta = {{1, 0}, {1, 0}, {1, 0}};
sail::Decoder decoder(image path, false, tpu_id);

sail::ImagePreProcess sail ipp(batch size, sail::sail resize type:BM RESIZE VPP
< NEAREST, tpu_id, 20, 20, false);
sail ipp.SetResizelmageAtrr(640, 640, false, sail::ImgDtype:DATA TYPE EXT 1IN
. BYTE);
sail ipp.SetConvertAtrr(alpha beta);
// sail ipp.set print flag(true);
sail::BMImage bm_i;
for (int i = 0; i < batch_size; i++) {
decoder.read(handle, bm_ i);
sail ipp.PushImage(0, i, bm_1i);
}
auto result = sail ipp.GetBatchData();
decoder.release();

auto tensor = result[0];
auto t npy = tensor.asnumpy();
auto result img =t npy|[0].transpose({1, 2, 0});

cv::Mat raw img = cv::iimread(image path);

cv::Mat resize img = cv:resize(raw _img, cv::Size(640, 640), cv:INTER NEAREST);
double max diff = abs((resize img.astype(double) - result img.astype(double)).max());
double min diff = abs((resize img.astype(double) - result img.astype(double)).min())
double diff = std::max(max_diff, min _diff);

std:iicout << max diff << " " << min diff << " " << diff << std::end];

b

(Foaks:)
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AN

return O;

4.23 TensorPTRWithName

A AR Tensor

struct TensorPTRWithName
{
TensorPTRWithName(): name(""),data(NULL) { }
std::string name;
sail::Tensor* data;

h

SR
name: string

tensor 445

data: Tensor*

tensor %R

4.24 EnginelmagePreProcess
WA AL PR RER) PG HERIEE O, AR ey 7=, Python "NTIA BE M AR

4.24.1 ¥iEEE
B A:

EnginelmagePreProcess(const std::string& bmodel path,
int tpu_id,
bool use_mat output=false,
std::vector<int> core list = {});

ZEEW: * bmodel path: string

MAZE. WABRR TS,
tpu_id: int

BASE R R TR 2 ST A S id.
use _mat_output: bool

WASH. A OpenCV i) Mat {4 K TS, BRIACH False, A

Copyright © SOPHGO

202




CHAPTER 4. SAIL C++ API &%

- use_mat_output: bool

W ASE T E AR A PSSR bmodel I, ] DAGEER B FH 0 Z A% 0, BRIA
M core0 FFURAT N A~ core SRAGHERE, N fH1245H] bmodel HeiE . XtF 0 Fr A HERR ) Ab
FRASAT bmodel BLAY, [UCCRFEPIFERLE A B0, BN ASTRKELIAN 1, 2L
ANFRKERT 1, BFEHSIE 0 S0 FIHEM. BOA NS ATEER, FBRIAM 0 SZ0FFA
) N A~ core SRMUEHL.

4.24.2 InitlmagePreProcess

PR A R AL BRASE R .
B A

int InitImagePreProcess(
sail resize type resize mode,
bool bgr2rgb=false,
int queue in_size=20,
int queue out size=20);

ZERW:
- resize_mode: sail resize type
WASE. WERIEAEBMTTE.
- bgr2rgb: bool
WMASH. REFEBA BGR #4h GRB.
- queue_in size: int
WMASE WMARBRISN R ERKE, BHA 20.
- queue_out_size: int
WASR PULBIEER Tensor NI ZAFHIEARKIE, FIA 20,
RN e
IR R 0, HABE 2RI o

4.24.3 SetPaddingAtrr
% & Padding i) Jg 4, H A I resize_mode ; BM_ PADDING VPP NEAREST.

BM_PADDING TPU NEAREST. BM_PADDING TPU LINEAR,
BM_ PADDING TPU BICUBIC K%k,

#Zrgk:
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int SetPaddingAtrr(
int padding b=114,
int padding g=114,
int padding r=114,
int align=0);

SEEW: * padding_ b: int
WAZH. % pdding /) b HEIERRME, BN 114,
padding g: int
WMASH. % pdding 1 g WHIERFME, BOAN 114,
padding r: int
MASH. % pdding 1Y r BB EME, BHAH 114,
align: int
WMASH. FRIEFENOIE, 0 FmMWE EAIFRESE, 1 onahiEss, Bk 0.
AT FERPUE
PR 0, HABER R .

4.24 .4 SetConvertAtrr

BRI SR o
#rgk:

int SetConvertAtrr(
const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>> &alpha beta);

SR
alpha_beta: (a0, b0), (al, bl), (a2, b2). HiAZEL,
a0 iR T4 0 4> channel #FFTLMEHRIY 2L
b0 ik T4 0 4> channel 4TSI RFS ;
al iR T4 1 4> channel #FFT4MEAR Y REL:
bl iR T 5 1 4> channel #F17TL A FL ;
a2 fiR T 45 2 A channel FEATZMEAR IR R AL
b2 iR T 28 2 /> channel $EFTZ AR IRES

R B
BB IR E 0, HAWE 5 R
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4.24.5 Pushlmage

B A BEE
#rgk:

int PushImage(
int channel idx,
int image idx,
BMImage &image);

SEeW]: * channel idx: int

MASE. MARGREES.
image idx: int

MAZE. MARBHS .
image: BMImage

WA WMAREIR.

T ERPUE

JEIRIE] 0, HABME IS J

4.24.6 GetBatchData

RI—> batch PYHEFEEARL, P B OB, B TR R 45 R 2R AN BMImage, Jir DA
use_mat_output W44 False,
gk
std::tuple<std::map<std::string,sail::Tensor* >,
std::vector<BMImage>,
std::vector<int>,
std::vector<int>,
std::vector<std::vector<int>>> GetBatchData();
PRI
tuple[output _array, ost images, channels, image idxs, padding attrs]
output_array: std::map<std::string,sail:: Tensor* >
(SHIELE N
ost images: std::vector<BMImage>
JE AR A
channels: std::vector<int>
SEFON 1) J5 46 PR e 7 47
Copyright © SOPHGO 205




CHAPTER 4. SAIL C++ API &%

image idxs: std::vector<int>

LR SOIVAD)Y S PR Ve TR

padding attrs: std::vector<std::vector<int> >

BB RS, EIERRE RS x. GBI RAAE v RIS JGITiE . RIEA
Z

4.24.7 GetBatchData CV

IREL—> batch ByH#ERRZE AL, P 4z moml, TR B EE R KAl cvaMat, Jr DA
use_mat_output P44 True,

#ZrgX:

std::tuple<std::map<std::string,sail::Tensor*>,
std::vector<cv::Mat>,
std::vector<int>,
std::vector<int>,
std::vector<std::vector<int>>> GetBatchData CV();

AR RVAIE
tuple[output _array, ost_images, channels, image idxs, padding attrs]
output_array: std::map<std::string,sail:: Tensor* >
TEBRGE R .
ost images: std::vector<cv::Mat>
IR E R .
channels: std::vector<int>
GERXS A G R T E P 5
image idxs: std::vector<int>
SEFNS I I A6 B i 2 5 4]

padding attrs: std::vector<std::vector<int> >

BRI BMNEIESR, HIEREE RS x. BIR RS vy RUZZBZ R TEE . RIEA
Z I
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4.24.8 get graph name

PN G EU PN R T
#rgk:

std::string get graph name();

B 36I:
1R [ ) £ — NI SR 44 K
4.24.9 get input_width

AR A A TEJE
#rgk:

int get input width();

AR
AR [ S 2R o ) 5 B
4.24.10 get input_height

ARy A
B A:

int get input height();

B 5]
AR [ Ry A TEJE

4.24.11 get output names

IRPU S S - Tensor 44 FF
HErEA:

std::vector<std::string> get output names();

BRI L

iR AR T A 4 - Tensor B4 FR
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4.24.12 get output shape

REAE EHi i Tensor {4 shape
#HjEgA:

std::vector<int> get output shape(const std::string& tensor name);

S LW

tensor name: string
F&E R Tensor (447K,
AR RAE
R[5 Hi ) Tensor [1) shape.,
B

#include <sail/cvwrapper.h>
#include <opencv2/opencv.hpp>
#include <fstream>

#include <iostream>

#include <vector>

#include <string>

using namespace std;

int main() {

int dev_id = 0;

sail::Handle handle(dev_id);

std::string image path = "./data/zidane.jpg";

sail::Decoder decoder(image path, true, dev_id);

std::string bmodel path = "../../../sophon-demo/sample/YOLOv5/models/BM1684X /
—yolovbs v6.1 3output int8 1b.bmodel";

std::vector<std::pair<float, float>> alpha beta = {{1.0/255.0, 0}, {1.0/255.0, 0}, {1.0/
,255.0, 0}};

sail::sail resize type resize type = sail::sail resize type:BM_PADDING TPU
< LINEAR;

sail::EnginelmagePreProcess sail engineipp(bmodel path, dev_id, false);

sail engineipp.InitlmagePreProcess(resize type, false, 20, 20);

sail engineipp.SetPaddingAtrr();

sail engineipp.SetConvertAtrr(alpha beta);

int get i w = sail engineipp.get input width();

int get i h = sail engineipp.get input height();

std::string output name = sail engineipp.get output names()[0];

std::vector<int> output shape = sail engineipp.get output shape(output name);

sail::BMImage bm_i;
decoder.read(handle, bm_i);
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sail engineipp.PushImage(0, 0, bm 1i);

std::tuple<std::map<std::string,sail:: Tensor* > std::vector <BMImage>,std::vector<int>,
—std::vector<int> std::vector<std::vector<int>>> res = sail engineipp.
—GetBatchData(true);

std::cout << output name << " " << output shape << " " << get i h<<"" <<
—get 1w << " " << res << std::endl;

return O;
}

4.25 algo yolovd post loutput
EFXFLARAS L YOLOVS B e A HEE: 11, N3l F 2o A it i s s e

4.25.1 ¥iEEE
B A

algo yolovbs post loutput(const std::vector<int>& shape,
int network w=640,
int network h=640,
int max _queue_ size=20,
bool input use multiclass nms=true,
bool agnostic=false);

SHBEW:
shape: std::vector<int>

WS WABYER shape.
network w: int

WMASE BB ATERE, BOACH 640,
network h: int

WMASH BRI, BRI 640,
max__queue_size: int

WASH AT BRI .
input _use multiclass nms: bool

WAZSK 2503 NMS, G MERAZAF5.
agnostic: bool

WMASH A% BRI NMS 53k,
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4.25.2 push data

By AR, SCFF batchsize A4 1 HIA
Bk

int push data(
std::vector<int> channel idx,
std::vector<int> image idx,
TensorPTRWithName input data,
std::vector<float> dete threshold,
std::vector<float> nms _threshold,
std::vector<int> ost w,
std::vector<int> ost _h,
std::vector<std::vector<int>> padding attr);

SRR

channel idx: std::vector<int>
WMASEL WARRFIEIES .

image idx: std::vector<int>
WA WARGBTFI T

input _data: TensorPTRWithName
MASE. WAL

dete threshold: std::vector<float>
WS K INEREF 5.

nms_threshold: std::vector<float>
WS nms WETFH.

ost _w: std::vector<<int>
WASH. FIE R FIIH 5.

ost _h: std::vector<int>
WASE IR R PR -

padding attrs: std::vector<std::vector<int> >

WS WARBRIFIIREIESE, HERRIE RS x. EIRSAR v, RIEZIZ S5
TR RO I o

R L
JREIRIE] O, HABE RN R
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4.25.3 get result npy

ARBUR A R 45 R
#rgk:

std::tuple<std::vector<std:tuple<int, int, int, int ,int, float>> int,int> get result npy();

BRIOEEM: tuple[tuple[left, top, right, bottom, class id, score|,channel idx, image idx]
left: int

K &5 R /e x AR
top: int

URIIERES & S i g YT
right: int

K g5 R A x ABAR.
bottom: int

RIEATES o N A T
class id: int

K 45 R 1) 2 32 5«
score: float

R 45 R A 0 K
channel idx: int

JE AR R A IE S
image idx: int

IR R 25 -

ZRUIMTE

#include <stdio.h>
#include <sail/cvwrapper.h>
#include <sail/tensor.h>
#include <sail/algokit.h>
#include <iostream>
#include <string>

#include <vector>

#include <cmath>

#include <queue>

#include <numeric>

int main() {
int tpu_id = 0;
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sail::Handle handle(tpu id);

std::
std::

string image path = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";
string bmodel path = "../../../sophon-demo/sample/YOLOv5/models/BM1684X/

—yolovbs v6.1 loutput int8 4b.bmodel";

—

sail::Decoder decoder(image path, true, tpu_id);
sail::BMImage bmimg = decoder.read(handle);

sail::EnginelmagePreProcess engine image pre process(bmodel path, tpu id, 0);
engine image pre process.PushImage(0, 0, bmimg);

std::
std::
std::
std::
std::

map<std::string,sail:: Tensor*> output tensor map;
vector<sail::BMImage> ost images;

vector<int> channel list;

vector<int> imageidx list;

vector<float> padding atrr;

engine image pre process.GetBatchData(output tensor map, ost images, channel list,
imageidx list, padding atrr);

std::
std::
std::

queue<std::vector<float>> post queue;
vector<int> width _ list;
vector<int> height list;

for (int index = 0; index < channel list.size(); index++) {
width list.push back(ost images[index].width());
height list.push back(ost images[index].height());

}

post

_queue.push(std::vector<float>({output tensor map, channel list, imageidx list,_

—width list, height list, padding atrr}));

sail::algo yolovs post loutput yolovs post([4, 25200, 85], 640, 640, 10);

std::
std::

vector<float> dete thresholds(channels.size(), 0.2);
vector<float> nms _thresholds(channels.size(), 0.5);

yolovs post.push data(channel list, imageidx list, output tensor map, dete
—thresholds, nms thresholds, width list, height list, padding atrr);

std::
std::
std::

vector<std::tuple<int, int, int, int ,int, float>> objs;
vector<int> channel,
vector<int> image idx;

yolovb post.get result(&objs, &channel, &image idx);

std::

cout << "objs: " << objs << ", channel: " << channel << ", image idx: " <<._

—image idx << std:endl,

}

return O;
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4.26 algo yolovd post 3output
EXTPA= Mt YOLOvVS BEZ Y R AL BREE 11, Pyt I 2 A v it RS B

4.26.1 ¥a&EFHRS

B A

algo yolovbs post 3output(const std::vector<std::vector<int>>& shape,
int network w=640,
int network h=640,
int max queue_ size=20,
bool input use multiclass nms=true,
bool agnostic=false);

SHBE:
shape: std::vector<std::vector<int[F]
MAZE. WABIER shape,

network w: int

MASE BB ATERE, BOACH 640,
network h: int

WMASH BRNEATEE, BRI 640,
max_queue_ size: int

MASE . FABIRNERRKE.
input _use multiclass nms: bool

WAZEL 203 NMS, fMERA IG5,
agnostic: bool

WMASH SRR NMS 53k,

4.26.2 push data

B B, SCRHMT R batchsize [HIA
kA

int push data(
std::vector<int> channel idx,
std::vector<int> image idx,
std::vector<TensorPTRWithName> input data,
std::vector<float> dete threshold,
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std::vector<float> nms _threshold,
std::vector<int> ost w,

std::vector<int> ost h,
std::vector<std::vector<int>> padding attr);

SR

channel idx: std::vector<int>
WASHL. WARBFIIEIES .

image idx: std::vector<int>
WASE. WMARGTI RS .

input data: std::vector<TensorPTRWithName>
WA AR, e =T,

dete threshold: std::vector<float>
WASH KN EEF 5.

nms_threshold: std::vector<float>
B ASE. nms HEFH.

ost w: std::vector<int>
WASE IR R PR TE .

ost _h: std::vector<int>
WAL IR IR

padding _attrs: std::vector<std::vector<int[F]

WMASR WAERBIFIIEIESE, TR RS x. BIR SR v RIEZIZ 51
L RIEAHZ G -

B 5]
IR O, HABE RN R I

4.26.3 get result npy

AR A A 45
B A

std::tuple<std::vector<std:tuple<int, int, int, int ,int, float>>,int,int> get result npy();

REMEBEIH: tuple[tuple|left, top, right, bottom, class id, score|,channel idx, image idx]

left: int
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R &5 R d e x AR
top: int
URIIEESS &3 i g YT
right: int
KM &5 R e x B
bottom: int
URIERES 53 NS LY T
class id: int

GRS TR

score: float
UoRlIIEAE S0P 8

channel idx: int
JE AR R A EE .

image idx: int
IR PR Y 25

4264 reset _anchors

¥ anchor R T
#NgA:

int reset anchors(std::vector<std::vector<std::vector<int>>> anchors new);

SRW]:

anchors new: std::vector<std::vector<std::vector<int> > >

PHHRY anchor R 1313,

S ERVAIE

SR 0, HABE R R

B

#include <queue>

#include <numeric>
#include <iostream>

#include <sail/cvwrapper.h>
#include <sail/tensor.h>
#include <sail/algokit.h>
#include <vector>
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int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image path = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";
std::string bmodel path = "../../../sophon-demo/sample/YOLOv5/models/BM1684X/
—yolovbs v6.1 3output int8 1b.bmodel";

sail::Decoder decoder(image path, true, tpu id);
sail::BMImage bmimg = decoder.read(handle);

sail::EnginelmagePreProcess engine image pre process(bmodel path, tpu id, 0);

engine image pre process.InitImagePreProcess(sail::sail resize type:BM _PADDING
—~TPU_LINEAR, true, 10, 10);

engine image pre process.SetPaddingAtrr(114, 114, 114, 1);

std::vector<std::pair<float, float>>> alpha beta = {{1.0/255, 0}, {1.0/255, 0}, {1.0/255,.
<0}k

engine image pre process.SetConvertAtrr(alpha beta);

bool ret = engine image pre process.PushImage(0, 0, bmimg);

std::vector<sail::Tensor> output tensor map;

std::vector<sail::Image> ost images;

std::vector<int> channels;

std::vector<int> imageidxs;

std::vector<float> padding atrr;

engine image pre process.GetBatchData(true, output tensor map, ost images,.-
—channels, imageidxs, padding _atrr);

std::vector<int> width list;

std::vector<int> height list;

for (int index = 0; index < channels.size(); index++) {
width list.push back(ost images[index].width());
height list.push back(ost images[index].height());

}

sail::algo _yolovs post 3output yolovs post([[1, 3, 20, 20, 85], [1, 3, 40, 40, 85], [1, 3, 80,
.80, 85]], 640, 640, 10);

std::vector<float> dete thresholds(channels.size(), 0.2);

std::vector<float> nms thresholds(channels.size(), 0.5);

yolovs post.push data(channels, imageidxs, output tensor map, dete thresholds, nms
—thresholds, width list, height list, padding atrr);

std::vector<std::tuple<int, int, int, int ,int, float>> objs;

std::vector<int> channel,

std::vector<int> image idx;

yolovs post.get result npy(&objs, &channel, &image idx);

std::cout << "objs: " << objs << ", channel: " << channel << ", image idx: " <<.
—image idx << std:endl;

return O;

}
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4.27 algo yolovd post cpu_opt async
TEAEFRES b, F%F YOLOVS BEALHEIE Y f5 A 34 11, I A ety 7 =S

4.27.1 ¥iEEE
B A:

algo yolov5 post cpu opt async(const std::vector<std::vector<int>>& shape,
int network w=640,
int network h=640,
int max queue_size=20,
bool use multiclass nms=true);

SR
shape: std::vector<std::vector<int[F]
WASHE WAEPET shape.,

network w: int

WA AR ATIE, BN 640,
network h: int

WS BRI, BOACH 640,
max _queue_size: int

MASH GATHIRN B K
use multiclass nms: bool

WMASH RBRMEMZE NMS, B .

4.27.2 push _data

Wy ABE, SCHHT R batchsize FIHIA .
BrEA:

int push data(
std::vector<int> channel idx,
std::vector<int> image idx,
std::vector<TensorPTRWithName> input data,
std::vector<float> dete threshold,
std::vector<float> nms threshold,
std::vector<int> ost w,
std::vector<int> ost h,
std::vector<std::vector<int>> padding attr);

SRI:
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channel idx: std::vector<int>
WA WARGFIEES .

image idx: std::vector<int>
WASE WARBIFINHS

input data: std::vector<TensorPTRWithName>
WMASE. WMARE, BE =R,

dete threshold: std::vector<float>
WASE R EEFS.

nms_threshold: std::vector<float>
WIAZH. nms FETH].

ost _w: std::vector<int>
WASE IR R PR TE

ost h: std::vector<int>
WMASE IR R PR -

padding _attrs: std::vector<std::vector<int[F]

WMASH MIEEBIFIINEIEYIE, HFERG A x. BRSNS v RIEZBZ R
LR RUEAHZ IR

B LW
JEERIET O, HABEZR R RN

4.27.3 get result npy

ARIUR LIS I 25 2R
#Zrgk:

std::tuple<std::vector<std:tuple<int, int, int, int ,int, float>> int,int> get result npy();

BRIOMEE: tuple[tuple[left, top, right, bottom, class id, score|,channel idx, image idx]
left: int

URIEEE ST Zasi s Y
top: int

ORIEZE ST A g S S
right: int

AR S Z S Y
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bottom: int
RIS SS o A A T
class id: int
R 45 2R B2 52 5 o
score: float
R S5 2R 1 0 K
channel idx: int
JE IR R E S
image idx: int

AR R -

4274 reset anchors

¥ anchor R ~F.
Erg:

int reset anchors(std::vector<std::vector<std::vector<int>>> anchors new);

SR):

anchors new: std::vector<std::vector<std::vector<int> > >

PR anchor R~131 3.

A ERVAIE

SR O, HABE AR RI

4.28 tpu_kernel api_yolovb detect out

EFX) 3 # ) yolovh #RAY i F B RE AR e VR 2 > Ab H 8% Kernel X G ACPRISEATIIEE, H AT
H 74 BM1684x, H. libsophon HJRAMAIALT 0.4.6 (v23.03.01).

4.28.1 ¥iEEE
B A:

tpu_ kernel api yolovb detect out(int device id,

const std::vector<std::vector<int>>& shapes,
int network w=640,
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int network h=640,
std::string module file = " /opt/sophon/libsophon-current/lib/
—tpu module/libbm1684x kernel module.so");

SE]:
device id: int
WASHL. MRS -
shape: std::vector<std::vector<iint> >
MASEL. W AZER) shape.
network w: int
WA BRNEATIE, BN 640,
network h: int
A B ATIE, BN 640,
module file: string

B AN 2 % Kernel module X 4 & &, 2t ik A7 /opt/sophon/libsophon-
current/lib/tpu_module/libbm1684x kernel module.so”,

4.28.2 process

AEPRFE T
gk 1

std::vector <std::vector<std::tuple<int, int, int, int ,int, float>>> process(
std::vector<TensorPTRWithName>& input,
float dete threshold,
float nms_threshold,
bool release input = false);

SR 1:
input data: std::vector<TensorPTRWithName>
WASE MARE, WE =14,
dete threshold: float
WASE KIEE.
nms_threshold: float
WASH. nms HETH].

release input: bool
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W ASEL BERGRARINT, BRIAHK false.,
g 2:

std::vector<std::vector<std::tuple<int, int, int, int ,int, float>>> process(
std::map<std::string, Tensor& >& input,
float dete threshold,
float nms_threshold,
bool release input = false);

SR 2:
input _data: std::map<std::string, Tensor& >
WMASE. WARYE, BE =,
dete threshold: float
B A KR .
nms_threshold: float
WS nms WETFH.
release _input: bool
WASE. BEERARINAE, BIAH false.
AR FERTALE
std::vector<std::vector<std::tuple<left, top, right, bottom, class id, score> > >
left: int
AR S Zasi s Y
top: int
URIIEES & S i g YT
right: int
R S5 R A x ABAR.
bottom: int
URIIEAES 53 NS LY T
class id: int
o 45 R 1) 2 32
score: float

GRIEEE S iupe &
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4.28.3 reset _anchors

¥ anchor R ~F.
HgA:

int reset anchors(std::vector<std::vector<std::vector<int>>> anchors new);

SRI:
anchors new: std::vector<std::vector<std::vector<int> > >

BN anchor RS2k,

A ERVAIE
JERIET 0, HABEZR R R
A BIARY:

#include <sail/cvwrapper.h>
#include <sail/tpu kernel apih>
#include <opencv2/opencv.hpp>
#include <fstream>

#include <iostream>

#include <vector>

#include <string>

#include <math.h>

using namespace std;

=ty2) {
int img w = bmimg.width();
int img h = bmimg.height();
double r w = 640.0 / img_w;
double r h = 640.0 / img_h,;
if(r h>r w){

tw = 640;
th = static_cast<int>(r_w * img h);
tx1l = tx2 = 0;

tyl = static_cast<int>((640 - th) / 2);
ty2 = 640 - th - ty1,;

} else {
tw = static cast<int>(r h * img w);
th = 640;

tx1 = static_cast<int>((640 - tw) / 2);
tx2 = 640 - tw - tx1;
tyl = ty2 = 0;
}
}

int main() {

void get ratio(sail:BMImage& bmimg, int& tw, int& th, int& tx1, int& tx2, int& tyl, int&._
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int tpu_id = 0;

std::string image path = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";

sail::Decoder decoder(image path, true, tpu id);

std::string bmodel path = "../../../sophon-demo/sample/YOLOv5/models/BM1684X/
—yolovbs v6.1 3output int8 1b.bmodel";

sail::Handle handle(tpu_id);

std::vector<std::pair<float, float>>> alpha beta = {{1.0/255, 0}, {1.0/255, 0}, {1.0/255,.
=0}k

sail::sail resize type resize type = sail::sail resize type::BM PADDING TPU
~LINEAR;

sail::EnginelmagePreProcess sail engineipp(bmodel path, tpu id, false);

sail engineipp.InitImagePreProcess(resize type, true, 10, 10);

sail engineipp.SetPaddingAtrr(114, 114, 114, 1);

bool retl = sail engineipp.SetConvertAtrr(alpha beta);

sail::BMImage bm _i;

decoder.read(handle, bm_ i);

decoder.release();

int hw, ratio, txy;

get ratio(bm i, hw, ratio, txy);

bool ret3 = sail engineipp.PushImage(0, 0, bm_ i);

std::map<std::string,sail:: Tensor*> output tensor map ;

std::vector<BMImage> ost images ;

std::vector<int> channel list ;

std::vector<int> imageidx_ list ;

std::vector<std::vector<int>> padding atrr ;

std::tuple<output tensor map, ost images, channel list ,imageidx list, padding atrr>
—all out = sail engineipp.GetBatchData(true);

std::vector<std::vector<int>> shapes = {{1, 255, 80, 80}, {1, 255, 40, 40}, {1, 255, 20,.
<20} };
sail::tpu_kernel api yolovb detect out tpu kernel 30(0, shapes, 640, 640, " /opt/
—sophon/libsophon-current/lib/tpu module/libbm1684x kernel module.so");
std::vector<std::vector<std:tuple<int, int, int, int ,int, float>>> out boxs = tpu
—kernel 3o.process(output tensor map, 0.5, 0.5);
std::vector<std::vector<float, 6>> result;
for (int bid = 0; bid < out boxs[0].size(); bid++) {
std::vector<float, 6> temp bbox;
temp bbox[0] = out boxs[0][bid].class_id;
if (temp bbox[0] == -1)continue;
temp bbox[1] = out boxs[0][bid].score;
temp bbox[2] = (out boxs[0][bid].width+ 0.5) / ratio;
temp bbox[3] =(out boxs[0][bid].height+ 0.5) / ratio;
float centerX = ((out boxs[0][bid].left + out boxs[0][bid].right) / 2 + 1 - tx1) / ratio -
float centerY = ((out boxs[0][bid].top + out boxs[0][bid].bottom) / 2 + 1 - tyl) /o
—ratio - 1;
temp bbox[4] = MAX(int(centerX - temp bbox.width / 2), 0);
temp bbox[5] = MAX(int(centerY - temp bbox.height / 2), 0);

(Foaks:)

Copyright © SOPHGO 223




CHAPTER 4. SAIL C++ API &%

AN

result.push back(temp bbox);

}
}

4.29 tpu_kernel api_yolovd out without decode

T 1 4 i) yolovd ARZY, i iR REALE IR B2 > Ab gy Kernel XS LB TINGEE, HHl
H 7 #H BM1684x, H. libsophon RRAS AT 0.4.6 (v23.03.01),

4.29.1 ¥iEEE
#Irgk:

tpu_kernel api yolovs out without decode(int device id,

const std::vector<int>& shapes,

int network w=640,

int network h=640,

std::string module file = " /opt/sophon/libsophon-current/lib/
—tpu module/libbm1684x kernel module.so");

SR
device id: int
WMASH. WSS .
shape: std::vector<int>

WASHL. AR shape.
network w: int

MASE BRI, BOACH 640,
network h: int

WMASH. BRMRMATIE, BN 640,
module file: string

Wi AN 2 % Kernel module X 4 & &, 2t ik A7 /opt/sophon/libsophon-
current/lib/tpu__module/libbm1684x kernel module.so”,
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4.29.2 process

AbFREZ T
gk 1

std::vector<std::vector<std::tuple<int, int, int, int ,int, float>>> process(
TensorPTRWithNameé& input,
float dete threshold,
float nms_ threshold);

SR 1:
input _data: TensorPTRWithName
WASE MARSE, WM.
dete threshold: float
WASH KIEE.
nms_threshold: float
WIAZE. nms FETH.
#HHEA 2:

std::vector<std::vector<std::tuple<int, int, int, int ,int, float>>> process(
std::map<std::string, Tensor& >& input,
float dete threshold,
float nms_threshold);

SH 2:
input data: std::map<std::string, Tensor& >
WMASE WAEE, BT
dete threshold: float
M ASE AR
nms_threshold: float
WAZE. nms WETFH.
AR RVAIE
std::vector<std::vector<std::tuple<left, top, right, bottom, class id, score> > >
left: int
K Z5 R /e x b
top: int
RIEZEE S5 i g A S

right: int
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URIIEAES 2SI A LY
bottom: int
KSR T v ABAR.

class_id: int
Rl S HIE TR
score: float
oL 45 2R 1) 73 K
B

#include <sail/cvwrapper.h>
#include <sail/tpu kernel apih>
#include <opencv2/opencv.hpp>
#include <fstream>

#include <iostream>

#include <vector>

#include <string>

#include <math.h>

using namespace std;

-ty2) {
int img w = bmimg.width();
int img h = bmimg.height();
double r w = 640.0 / img_w;
double r h = 640.0 / img_h,;
if(r h>r w){

tw = 640;
th = static cast<int>(r w * img h);
tx1l = tx2 = 0;

tyl = static_cast<int>((640 - th) / 2);
ty2 = 640 - th - ty1,;

} else {
tw = static_cast<int>(r_h * img w);
th = 640;

tx1 = static_cast<int>((640 - tw) / 2);
tx2 = 640 - tw - tx1;
tyl = ty2 = 0;
}
}

int main() {
int tpu_id = 0;

sail::Decoder decoder(image path, true, tpu id);

—yolovbs v6.1 loutput int8 1b.bmodel";

void get ratio(sail::BMImage& bmimg, int& tw, int& th, int& tx1, int& tx2, int& tyl, int&.

std::string image path = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";

std::string bmodel path = "../../../sophon-demo/sample/YOLOv5/models/BM1684X /
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sail::Handle handle(tpu id);
std::vector<std::pair<float, float>> alpha beta = {{1.0/255, 0}, {1.0/255, 0}, {1.0/255,.
<0}

sail::sail resize type resize type = sail::sail resize type::BM PADDING TPU
—~LINEAR;

sail::EnginelmagePreProcess sail engineipp(bmodel path, tpu id, false);

sail engineipp.InitImagePreProcess(resize type, true, 10, 10);

sail engineipp.SetPaddingAtrr(114, 114, 114, 1);

bool retl = sail engineipp.SetConvertAtrr(alpha beta);

sail::BMImage bm_ i;

decoder.read(handle, bm_i);

decoder.release();

int hw, ratio, txy;

get ratio(bm_ i, hw, ratio, txy);

bool ret3 = sail engineipp.Pushlmage(0, 0, bm_i);

std::map<std::string,sail:: Tensor* > output tensor map ;

std::vector<BMImage> ost images ;

std::vector<int> channel list ;

std::vector<int> imageidx_list ;

std::vector<std::vector<int>> padding atrr ;

std::tuple<output tensor map, ost images, channel list ,imageidx list, padding atrr>
—all out = sail engineipp.GetBatchData(true);

sail::tpu kernel api yolovb out without decode tpu kernel 1o0(0, std::vector<int>{1,
— 25200, 85}, 640, 640, " /opt/sophon/libsophon-current/lib/tpu module/libbm1684x
—kernel module.so");
std::vector<std::vector<std:tuple<int, int, int, int ,int, float>>> out boxs = tpu
—kernel lo->process(output tensor map, 0.5, 0.5);
std::vector<std::vector<float, 6>> result;
for (int bid = 0; bid < out boxs[0].size(); bid++) {
std::vector<float, 6> temp bbox;
temp bbox[0] = out boxs[0][bid].class_id;
if (temp bbox[0] == -1)continue;
temp bbox[1] = out boxs[0][bid].score;
temp bbox[2] = (out boxs[0][bid].width+ 0.5) / ratio;
temp bbox[3] =(out boxs[0][bid].height+ 0.5) / ratio;
float centerX = ((out boxs[0][bid].left + out boxs[0][bid].right) / 2 + 1 - tx1) / ratio -
float centerY = ((out boxs[0][bid].top + out boxs[0][bid].bottom) / 2 + 1 - tyl) /_
—ratio - 1;
temp bbox[4] = MAX(int(centerX - temp bbox.width / 2), 0);
temp bbox[5] = MAX(int(centerY - temp bbox.height / 2), 0);
result.push back(temp bbox);

}
}
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4.30 sort _tracker _controller
HET SORT H A8 B H b7 Ui

4.30.1 ¥a&EFHRB

B A

deepsort tracker controller(float max iou distance = 0.7, int max age = 30, int n_ init =_

SR
max_iou_ distance: float

WAZE BN TIREES PR BRI (ToU) FEESE.
max_ age: int

WIASH. R HARTERR RS TP AR B R I
n_init: int

MASH RESA TR RO

4.30.2 process

AbPRFE T
g A:

std::vector<std::tuple<int, int, int, int, int, float, int>> process(const std::vector<std::tuple
—<int, int, int, int ,int, float>>& detected objects short);

ZH:

detected objects short:std::vector<std::tuple<left, top, right, bottom, class id,
score[E]

WIASHL F Y ARAE
B 5]

tracked objects: std::vector<std::tuple<left, top, right, bottom, class id, score,
track id(F)

B2 ORI
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4.31 deepsort _tracker controller async
DeepSORT iy 5 A0 AL B 11

4311 MRS

B A

deepsort tracker controller(float max iou distance = 0.7, int max age = 30, int n_ init =_
—3,int input queue size = 10,int result queue size = 10);

SRR
max_iou_ distance: float
MASE. BT RS DRI (ToU) HEEIfE.

max_ age: int
WIASH. R HARTERR RS TP AR B R I
n_init: int
WASHL. IRERAS IR IR AL TR (E .
input queue _size: int
WMASH MANBIRZ PSR RKIE
result queue size: int

WASHL. GERGEMIIIRE

4.31.2 push_data

S AL O, K ASEAER R NERIAESS BRG], 5 get_result P& A
g 1:

int push data(const std::vector<std::tuple<int, int, int, int ,int, float>>& detected
—objects short);

SR 1

detected objects:
HASH. K HE
BRI B 1
int

IR R 0, e ER [m] HoAth
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R B 1:
int

R A 0, J R

4.31.3 get_result

SR BRI, HRRAFEEE HARRIMEE, 5 push_data FA (1]
B A:

std::vector<std::tuple<int, int, int, int, int, float, int>> get result npy();

AT
std::vector<std::tuple<int, int, int, int, int, float, int[E]

WS BURERRIPIK .
4.32 deepsort _tracker _controller
FE5%F DeepSORT Hyk, A A SHUAS I i) 25 AR U RRAE ,  SE30 HARIBRER .

4.32.1 T
#ZgA:

deepsort tracker controller(float max cosine distance,
int nn_budget,
int k_feature dim,
float max iou distance = 0.7,
int max _age = 30,
int n_init = 3);

ZERW:
max_cosine distance: float

WS T AU BRSO AR T B I
nn_budget: int

MAZAE. MT Rl S8R B s KB R -
k feature dim: int

WIASHL. BRI HARARAIEAEE -

max_iou distance: float

WIASE BT IRES PRSI (IoU) HEESEIE.
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max_ age: int
MASH BRERH AREIR EAAS AT AE R S R
n_init: int

WASHL. HRERAS IR R AL TR (E .

4.32.2 process

AbFREZ T
gk 1

int process(const vector<DeteObjRect>& detected objects,
vector<Tensor>& feature,
vector<TrackObjRect>& tracked objects);

SR 1:

detected objects: vector<DeteObjRect>
ISR KD AP ARAE

feature: vector<Tensor>
WS K P A RFAL o

tracked objects: vector<TrackObjRect>
WS BORERYIA .
BIE W] 1:
int
JEHR ] 0, 2% ek m] HoA .
HBIBR 2

int process(const vector<DeteObjRect>& detected objects,
vector<vector<float>>& feature,
vector<TrackObjRect>& tracked objects);

SR 2:

detected objects: vector<DeteObjRect>
WS R AP A o

feature: vector<float>
BAZA. K P AL o

tracked objects: vector<TrackObjRect>
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WS BOREYIA .
BRI BT 2:

int
JEEIR ] 0, J IR [a] A o
ZN MR

// The example code relies on sophon-demo/sample/YOLOv5/cpp/yolovs bmcv/yolovs.h.
—and sophon-demo/sample/DeepSORT /cpp/deepsort bmcv/FeatureExtractor.h

#include <sail/cvwrapper.h>

#include "yolov5.h"

#include "FeatureExtractor.h"

#include <opencv2/opencv.hpp>

#include <vector>

#include <string>

using namespace std;

class YOLOv5Arg {
public:
string bmodel;
int dev_id,;
float conf thresh;
float nms_thresh;

YOLOv5Arg(string bmodel, int dev_id, float conf thresh, float nms thresh) {
this->bmodel = bmodel;
this->dev_id = dev_id,;
this->conf thresh = conf thresh;
this->nms thresh = nms thresh;

}
h

int main() {
string input = "data/test car person 1080P.mp4";
string bmodel detector = "models/BM1684X /yolovbs v6.1 3output int8 I1b.bmodel";
string bmodel extractor = "models/BM1684X /extractor int8 1b.bmodel";
int dev_id = 0;
float conf = 0.4;
float nms = 0.7;

YOLOv5Arg yolovs args(bmodel detector, dev id, conf, nms);
YOLOV5 yolov5(yolovs args);

Extractor extractor(bmodel extractor, dev id);

cv::VideoCapture cap(input);
vector<cv::Mat> img batch;

sail::deepsort tracker controller dstc(0.2, 100, extractor.output shape[l], 0.7, 70, 3);

(N gks:)
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vector<vector<float>> track res all numpy;

for (int i = 0; i < 15; i++) {
cv::Mat img;
cap.read(img);
if (img.empty()) {
break;
}

img batch.push back(img);

vector<vector<float>> det = yolov5(img batch);

vector<cv::Rect> dets;

for (auto& item : det) {
int x1 = static _cast<int>(item[0])
int y1 = static_cast<int>(item[1]);
int x2 = static_cast<int>(item[2]);
int y2 = static cast<int>(item[3]);
cv::Rect roi(x1, y1, x2 - x1, y2 - y1);
dets.push _back(roi);

b

}

vector<cv::Mat> im_crops;
for (auto& roi : dets) {
cv::Mat img crop = img(roi);
im crops.push back(img crop);
}

vector<vector<float>> ext results = extractor(im crops);

// The order of this API and the demo is inconsistent, and the class id and score are.
—reversed
for (auto& row : det) {
swap(row|[4], row[5]);

img batch.clear();

vector<tuple<int, int, int, int, int, float, int>> det tuple;
for (auto& row : det) {
det tuple.push back(make tuple(static cast<int>(row[0]), static cast<int>
—(row[1]), static cast<int>(row[2]), static cast<int>(row[3]), static cast<int>(row[4]),-
—row|[5], static_cast<int>(row[6])));

}
}

return O;

}
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4.33 deepsort _tracker controller _async
DeepSORT iy 5 A0 AL B 11

4.33.1 ¥aEFHR S

B A

deepsort tracker controller(float max cosine distance,
int nn_budget,
int k_feature dim,
float max iou distance = 0.7,
int max_age = 30,
int n_init = 3,
int queue size = 10);

SRV
max_cosine distance: float

WASE. AT AR5 fo K AR B
nn_budget: int

MASE MT Rl AR R AR R
k feature dim: int

WIASEL . W) HARIRAE AR -
max_iou distance: float

WAZE BUITIRERSH ARSI (ToU) FEESEIE.
max_ age: int

MASE BRERHAREIR RS A AE R S R
n_init: int

MASEL WEAR TR IA AR R (E -
queue _size: int

MASH. ARG AIIRKE
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4.33.2 push _data

S AL O, R A S EAER B NTRRAE 55 BAS, 5 get_result FLA ]
#ZHEX 1:

int push data(const vector<DeteObjRect>& detected objects,
vector<Tensor>& feature);

SR 1:

detected objects: vector<DeteObjRect >
WIASH KR ARAE

feature: vector<Tensor>
WS K P AL o
BRI 1:
int
JEHIR ] 0, S MOR ] HoAth o
B 2:

int push data(const vector<DeteObjRect>& detected objects,
vector<vector<float>>& feature);

SR 2:

detected objects: vector<DeteObjRect>
WIASHL KD R ARAE

feature: vector<float>
WASEL R YR IRAE -
BRI 1:
int

JRER AT 0, R ] HoAh o

4.33.3 get_result

A BRO, RRAFEE HARMMEE, 5 push_data B ]
#rgk:

vector<TrackObjRect> get result();

B L
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vector<TrackObjRect>
WS PRI,
ZN IV

// The example code relies on sophon-demo/sample/YOLOvV5/cpp/yolovs bmcv/yolov5.h.
—and sophon-demo/sample/DeepSORT /cpp/deepsort bmcv/FeatureExtractor.h

#include <sail/cvwrapper.h>

#include "yolovbs.h"

#include "FeatureExtractor.h"

#include <opencv2/opencv.hpp>

#include <vector>

#include <string>

using namespace std;

class YOLOv5Arg {
public:
string bmodel;
int dev_ id,;
float conf thresh;
float nms_thresh;

YOLOv5Arg(string bmodel, int dev_id, float conf thresh, float nms thresh) {
this->bmodel = bmodel;
this->dev _id = dev_ id;
this->conf thresh = conf thresh;
this->nms thresh = nms thresh;

}
IS

int main() {
string input = "data/test car person 1080P.mp4";
string bmodel detector = "models/BM1684X /yolovbs v6.1 3output int8 Ib.bmodel";
string bmodel extractor = "models/BM1684X /extractor int8 1b.bmodel";
int dev_id = 0;
float conf = 0.4;
float nms = 0.7;

YOLOv5Arg yolovs args(bmodel detector, dev_id, conf, nms);
YOLOV5 yolovbs(yolovs args);

Extractor extractor(bmodel extractor, dev id);

cv::VideoCapture cap(input);
vector<cv::Mat> img batch;

sail::deepsort tracker controller async dstc(0.2, 100, extractor.output shape[l], 0.7, 70,.

vector<vector<float>> track res all numpy;

for (int i = 0; 1 < 15; i++) {
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cv::Mat img;

cap.read(img);

if (img.empty()) {
break;

}

img batch.push back(img);
vector<vector<float>> det = yolov5(img batch);
vector<cv::Rect> dets;
for (auto& item : det) {

int x1 = static _cast<int>(item[0])

int y1 = static cast<int>(item[1]);

int x2 = static cast<int>(item[2]);

int y2 = static cast<int>(item[3]);

cv::Rect roi(x1, y1, x2 - x1, y2 - y1);

dets.push back(roi);

bl

}

vector<cv::Mat> im crops;
for (auto& roi : dets) {
cv::Mat img_crop = img(roi);
im_crops.push back(img crop);
}

vector<vector<float>> ext results = extractor(im crops);

// The order of this API and the demo is inconsistent, and the class id and score are.
—reversed
for (auto& row : det) {
swap(row|[4], row[5]);

img batch.clear();

vector<tuple<int, int, int, int, int, float, int>> det tuple;
for (auto& row : det) {
det tuple.push back(make tuple(static cast<int>(row[0]), static cast<int>
< (row[1]), static cast<int>(row[2]), static cast<int>(row[3]), static cast<int>(row[4]),-
—row[5], static _cast<int>(row|[6])));

}

return 0;

}
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4.34 bytetrack tracker controller
BEXF ByteTrack B3k, it PRI AEER, SLIXT H ARIERER .

4341 _ init_

B A

bytetrack tracker controller(int frame rate = 30,
int track buffer = 30);

SRR
frame rate: int

WASE T EEHRBEE B R FOVFIH 28 1 s R, RCECRR I BB B (A PR 1 2R 1) B
RMPRGECR -

- track buffer: int

WA T EERIBOR YR FR VI R AR, RO R B R SRV R i
RTRGECK -

4.34.2 process

AP
B 1

int process(const vector<DeteObjRect>& detected objects,
vector<TrackObjRect>& tracked objects);

SR 1:
detected objects: vector<DeteObjRect>
BASA. K P A o
- tracked objects: vector<TrackObjRect>
S PORERR P

RN e

int
IR 0, 5 Wk [m] HoAth
B
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#include <sail/cvwrapper.h>

#include "yolov5.h"// The example code relies on sophon-demo/sample/YOLOvV5/cpp/
—yolovs bmcv/yolovs.h

#include <opencv2/opencv.hpp>

#include <vector>

#include <string>

using namespace std;
using namespace cv;

class YOLOv5Arg {
public:
string bmodel;
int dev_id,;
float conf thresh;
float nms_thresh;

YOLOv5Arg(string bmodel, int dev_id, float conf thresh, float nms thresh) {
this->bmodel = bmodel;
this->dev id = dev_ id,;
this->conf thresh = conf thresh;
this->nms thresh = nms thresh;

}
}

int main() {
string input = "datasets/test car person 1080P.mp4";
string bmodel = "models/BM1684X /yolovbs v6.1 3output int8 1b.bmodel";
int dev_id = 0;
float conf = 0.4;
float nms = 0.7;
YOLOv5Arg yolovs args(bmodel, dev_id, conf, nms);
YOLOV5 yolov5(yolovs args);

VideoCapture cap(input);
vector<Mat> img batch;
BytetrackTrackerController btt;
vector<vector<float>> track res all;

for (int i = 0; 1 < 50; i++) {
Mat img;
cap.read(img);
if (img.empty()) {
break;
}

img batch.push back(img);
vector<vector<float>> results = yolovb.process(img batch);
vector<vector<float>> det = results[0];
for (auto& row : det) {
swap(row[4], row[5]);
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img batch.clear();
vector<tuple<int, int, int, int, int, float, int>> det tuple;
for (auto& row : det) {
det tuple.push back(make tuple(static cast<int>(row[0]), static cast<int>
—(row[1]), static cast<int>(row[2]), static cast<int>(row[3]), static cast<int>(row[4]),-
—row|[5], static_cast<int>(row[6])));
}
vector<vector<float>> track res = btt.process(det tuple);
track res all.push back(track res);
}
cap.release();
return O;

4.35 algo yolox post
£ YOLOX AR g AbH: 11, P A ARt 7 s SE 8

4.35.1 $¥iEE%
g

algo yolox post(const std::vector<int>& shape,
int network w=640,
int network h=640,
int max queue size=20);

SRBEWI:
shape: std::vector<int>
WA i ABEER shape.

network w: int

MASR. BRRATIE, BN 640,
network h: int

WMASE BB A TERE, BOACH 640,
max_queue_size: int

WMASH GATHIRN R K
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4.35.2 push data

By AR, SCFF batchsize A4 1 HIA
Bk

int push data(
std::vector<int> channel idx,
std::vector<int> image idx,
TensorPTRWithName input data,
std::vector<float> dete threshold,
std::vector<float> nms _threshold,
std::vector<int> ost w,
std::vector<int> ost _h,
std::vector<std::vector<int>> padding attr);

SRR

channel idx: std::vector<int>
WMASEL WARRFIEIES .

image idx: std::vector<int>
WA WARGBTFI T

input _data: TensorPTRWithName
MASE. WAL

dete threshold: std::vector<float>
WS K INEREF 5.

nms_threshold: std::vector<float>
WS nms WETFH.

ost _w: std::vector<<int>
WASH. FIE R FIIH 5.

ost _h: std::vector<int>
WASE IR R PR -

padding attrs: std::vector<std::vector<int> >

WS WARBRIFIIREIESE, HERRIE RS x. EIRSAR v, RIEZIZ S5
TR RO I o

R L
JREIRIE] O, HABE RN R
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4.35.3 get_result npy

ARBUR A R 45 R
#rgk:

std::tuple<std::vector<std:tuple<int, int, int, int ,int, float>> int,int> get result npy();

BRIOEEM: tuple[tuple[left, top, right, bottom, class id, score|,channel idx, image idx]
left: int

K &5 R /e x AR
top: int

URIIERES & S i g YT
right: int

K g5 R A x ABAR.
bottom: int

RIEATES o N A T
class id: int

K 45 R 1) 2 32 5«
score: float

R 45 R A 0 K
channel idx: int

JE AR R A IE S
image idx: int

IR R 25 -

ZRUIMTE

#include <stdio.h>
#include <sail/cvwrapper.h>
#include <sail/tensor.h>
#include <sail/algokit.h>
#include <iostream>
#include <string>

#include <vector>

#include <cmath>

int main() {
int tpu_id = 0;
sail::Handle handle(tpu_id);
std::string image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";

(T Ugk%E)

Copyright © SOPHGO 242



CHAPTER 4. SAIL C++ API &%

AN

std::string bmodel name = "../../../sophon-demo/sample/YOLOX /models/BM1684X/
—yolox int8 1b.bmodel";

sail::Decoder decoder(image name, true, tpu_id);
sail::BMImage BMimg = decoder.read(handle);

sail::EnginelmagePreProcess engine image pre process(bmodel name, tpu id, 0);

engine image pre process.InitImagePreProcess(sail.sail resize type.BM_PADDING
—TPU_LINEAR, true, 10, 10);

engine image pre process.SetPaddingAtrr(114, 114, 114, 1);

std::vector<std::pair<float, float>> alpha beta = {{1.0/255, 0}, {1.0/255, 0}, {1.0/255,.
0}k

engine image pre process.SetConvertAtrr(alpha beta);

bool ret = engine image pre process.PushImage(0, 0, BMimg);

std::map<std::string,sail::Tensor*> output tensor map;

std::vector<sail::BMImage> ost images;

int channels = 0;

std::vector<int> imageidxs;

std::vector<int> padding atrr;

engine image pre process.GetBatchData(output tensor map, ost images, channels,._
—imageidxs, padding _atrr);

std::vector<int> width list;

std::vector<int> height list;

for (int index = 0; index < channels; index++) {
width list.push back(ost images[index].width());
height list.push back(ost images[index].height());

}

sail::algo yolox post yolox post(std::vector<std::vector<int>>{{1, 3, 20, 20, 85}, {1, 3,_
40, 40, 85}, {1, 3, 80, 80, 85}}, 640, 640, 10);

std::vector<float> dete thresholds = {0.2f, 0.2f, 0.2f};

std::vector<float> nms _thresholds = {0.5f, 0.5f, 0.5f};

ret = yolox post.push data(channels, imageidxs, output tensor map, dete thresholds,.
—nms_thresholds, width list, height list, padding atrr);

std::vector<std::tuple<int, int, int, int, int, float>>> detection results;
int channel idx, image idx;

std::tie(detection results, channel idx, image idx) = yolox post.get result npy();
std::cout << "Detection Results:" << std::endl;
for (const auto& detection : detection results) {

int left, top, right, bottom, class id;

float score;

std::tie(left, top, right, bottom, class id, score) = detection;

std::cout << "Box: (" << left << ", " << top << ", " << right << ", " << bottom
;}<< ||)||

(Foaks:)
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EA)
<< " Class ID: " << class_id << " Score: " << score << std::endl;
}
std::cout << "Channel Index: " << channel idx << " Image Index: " << image idx <
< std::end];
return O;
}

4.36 algo yolovd post cpu_opt
FEXE 3 Frhi el 1 %y yolovh B2, X5 A B HERT 1k .

4.36.1 #iEEE

B A

algo yolov5 post cpu opt(const std::vector<std::vector<int>>& shape,
int network w=640, int network h=640);

SR
shape: std::vector<std::vector<int> >

WASE W AZIER shape.,
network w: int

WMASH. BRI, B 640,
network h: int

WA BRWEATIE, BN 640,

4.36.2 process

AbFERE O,
g 1:

std::vector<std::vector<std::tuple<int, int, int, int ,int, float>>>> process(std::vector
—<TensorPTRWithName> &input data,

std::vector<int> &ost w,

std::vector<int> &ost h,

std::vector<float> &dete_threshold,

std::vector<float> &nms_ threshold,

bool input keep aspect ratio,

bool input use multiclass nms);
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SRGRW] 1:

input data: std::vector<TensorPTRWithName>
MASE WAL, OE =T — .

ost _w: std::vector<int>
WMAZE. FIREABITEE .

ost h: std::vector<int>
WMASE. IR AR

dete threshold: std::vector<float>
BASE R .

nms_threshold: std::vector<float>
WASH. nms HETH].

input keep aspect ratio: bool
WMASE. AR R RS RIFURILL.

input use multiclass nms: bool
MASE. REMZ%E nms.,
B 2:

std::vector<std::vector<std::tuple<int, int, int, int ,int, float>>> process(std::map
—<std::string, Tensor&>& input data,

std::vector<int> &ost w,

std::vector<int> &ost h,

std::vector<float> &dete threshold,

std::vector<float> &nms threshold,

bool input keep aspect ratio,

bool input use multiclass nms);

SRV 2:

input _data: std::map<std::string, Tensor& >
WMAZE. WAL, UE= s .

ost _w: std::vector<int>
MASE. FRIGE IS

ost _h: std::vector<int>
WMAZE. IR BREE.

dete threshold: std::vector<float>
AR R .

nms_threshold: std::vector<float>
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WMAZEL. nms B{ETH.
input_keep aspect ratio: bool
WA AR 2 SRR
input_use multiclass nms: bool
WA REMZ%E nms.
A ERPIE
std::vector<std::vector<std::tuple<left, top, right, bottom, class id, score> > >
left: int
URIIEEES S 2o e Y
top: int
RIEZE S 5l i g A S
right: int
URIIEEES S 2 S A Ly
bottom: int
KSR T vy ABAR.
class id: int
KM Z55R 252 -
score: float

RIIEEE Siup e &

4.36.3 reset anchors

¥ anchor R T
#NgA:

int reset anchors(std::vector<std::vector<std::vector<int>>> anchors new);

SR]:
anchors new: std::vector<std::vector<std::vector<int> > >
B anchor R~ 4135,
A ERVAIE
R R 0, HABEZR R
B
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#include <sail/cvwrapper.h>
#include <sail/tensor.h>
#include <sail/algokit.h>
#include <iostream>

#include <vector>

#include <queue>

#include <numeric>

#include <opencv2/opencv.hpp>

int main() {

int tpu_id = 0;

sail::Handle handle(tpu_id);

std::string image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg";

std::string bmodel name = "../../../sophon-demo/sample/YOLOv5/models/BM1684X/
—yolovbs v6.1 3output int8 1b.bmodel";

sail::Decoder decoder(image name, true, tpu_id);

auto bmimg = decoder.read(handle);

sail::EnginelmagePreProcess engine image pre process(bmodel name, tpu_id, 0);

engine image pre process.InitImagePreProcess(sail::sail resize type:BM PADDING
—~TPU LINEAR, true, 10, 10);

engine image pre process.SetPaddingAtrr(114, 114, 114, 1);

std::vector<std::pair<float, float>> alpha beta = {{1.0/255, 0}, {1.0/255, 0}, {1.0/255,.
=0}}

engine image pre process.SetConvertAtrr(alpha beta);

auto ret = engine image pre process.PushImage(0, 0, bmimg);

auto output tensor map = engine image pre process.GetBatchData(true);

std::vector<int> width list;

std::vector<int> height list;

for (int index = 0; index < output tensor map.size(); index++) {

width list.push back(output tensor maplindex]. width());
height list.push back(output tensor map[index].height());

}

auto yolovb post = sail::algo yolovs post cpu_opt(std::vector<std::vector<int>>{{1,.
3, 20, 20, 85}, {1, 3, 40, 40, 85}, {1, 3, 80, 80, 85}}, 640, 640);

std::vector<float> dete thresholds(output tensor map.size(), 0.2f);

std::vector<float> nms_thresholds(output tensor map.size(), 0.5f);

auto objs = yolov5 post.process(output tensor map, width list, height list, dete
—thresholds, nms_thresholds, true, true);

std::cout << objs << std::endl;

return O;

}
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4.37 tpu_kernel api_openpose part nms

£ OpenPose 184, fifi {2 BRI C IR FE 2 > Ab P2 Kernel X part nms J5AbFESEAT 0
H i H % H: BM1684x, H. libsophon JMiAMSAIA T 0.4.6 (v23.03.01).

4.37.1 ¥iEEE
#rgk:

tpu_ kernel api openpose part nms(int device id,

int network c,

std::string module file = " /opt/sophon/libsophon-current/lib/
—tpu module/libbm1684x kernel module.so");

SRV
device id: int

WMASE RS
network c: int

WS B A TETEEL, 0F RV % B S T R
module_file: string

B AN % . Kernel module X f % &, Bk ik N7 /opt/sophon/libsophon-
current/lib/tpu_module/libbm1684x kernel module.so”,

4.37.2 process

AbPREZ T
B 1

std::tuple<std::vector<std::vector<int>>, std::vector<std::vector<float>>, std::vector
—<std::vector<int>>> process(

TensorPTRWithName& input data,

std::vector<int>& shape,

std::vector<float >& threshold,

std::vector<int>& max peak num);

SR 1:
input _data: TensorPTRWithName
WASE WABE.

shape: std::vector<int>
WASE W ABIRR ST

threshold: std::vector<float>
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WASH KN EEF .

max_peak num: std::vector<int>
MIASHL T RS i i R
ek 2:

—<std::vector<int>>> process(

std::vector<int>& shape,
std::vector<float >& threshold,

std::tuple<std::vector<std::vector<int>>, std::vector<std::vector<float>>, std::vector

std::map<std::string, Tensor&>& input data,

std::vector<int>& max peak num);

SR 2:

input data: std::map<std::string, Tensor& >
MASE WABE.

shape: std::vector<int>
WA AR TEAE .

threshold: std::vector<float>
WS K INEEF .

max_peak num: std::vector<int>
WASH BRI 5 R B
BRI W]

std::tuple<std::vector<std::vector<int[EJ,
std::vector<std::vector<int[F)>

AN stdivector<std::vector<int[E]
A0 TE RGN 174 X B R

AN stdivector<std::vector<float(F]
P R Y % B i BAE

=AM stdivector<std::vector<int[E]
JIT A R I 1) 5 B A AP AR R o
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4.37.3 reset network c

BT o S R TE R
#rgk:

int reset network c(int network c new);

SRV

network ¢ new: int
TR E L
BRI B
JEEIRIE] O, HABIERR R
ZR LM EE

#include <sail/cvwrapper.h>
#include <sail/tpu kernel apih>
#include <opencv2/opencv.hpp>
#include <fstream>

#include <iostream>

#include <vector>

#include <string>

#include <math.h>

using namespace std;

int main() {

int tpu_id = 0;

std::string image path = "../../../sophon-demo/sample/OpenPose/datasets/test/3.jpg";

sail::Decoder decoder(image path, true, tpu_id);

std::string bmodel path = "../../../sophon-demo/sample/OpenPose/models/BM1684/
—pose coco fp32 1b.bmodel";

sail::Handle handle(tpu_id);

sail::Engine net(bmodel path, tpu id, sail::IOMode::SYSIO);

cv::Mat src_img = cv::imdecode(std::vector<uchar>(std::ifstream(image path).
—readIntoVector()), -1);

std::string graph name = net.get graph names()[0];

std::string input name = net.get input names(graph name)[0];

std::string output name = net.get output names(graph name)[0];

int h, w, ;

cv:split(src_img, {&h, &w, nullptr});

int net h = net.get input shape(graph name, input name)[2];

int net w = net.get input shape(graph name, input name)[3];

int out h = net.get output shape(graph name, output name)[2];

float scale = std::min(static cast<float>(net h) / h, static cast<float>(net w) / w);

cv::Mat resize img = cv::resize(src img, cv::Size(0, 0), scale, scale, cv::INTER CUBIC);
cv::Mat pad img = cv::copyMakeBorder(resize img, O, net h - resize img.rows, 0, net
—Ww - resize_img.cols, cv:BORDER CONSTANT, value={114, 114, 114});

(Foaks:)
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AN

std::vector<float> img(net h * net w * 3);
cv::transform(pad img.data, img.data(), net _h * net w, 3, [[(uchar v) { return (v - 128) /
— 255.0f; });

std::map<std::string, std::vector<float>> outputs = net.process(graph name, {input
—name: img});

std::vector<float> output(out h * out h * 3);

output = cv2::resize(output, (0, 0), fx=stride, fy=stride, interpolation=cv2::INTER
_,CUBIC);

output = output[resize img.shape[0], :resize img.shape[1], :];

output = cv2:resize(output, (srcimg.shape[l], stc img.shape[0]),-
—interpolation=cv2::INTER CUBIC);

std::vector<float> input data;

for (int i = 0; i < output.size(); i += 3) {

input data.push back(cv::GaussianFilter(output.data() + i, sigma=3));

}

int point num = int(net.get output shape(graph name, output name)[l] / 3) - 1;

tpu api openpose part nms postprocess t api;

bm device mem t output data, output num;
assert(BM_SUCCESS == bm_malloc_device byte(
handle, &output data,
sizeof(float) * api.input ¢ * input h * input w));
assert(BM_SUCCESS == bm_malloc_device byte(handle,
&output num,
sizeof(int) * api.input c));
apiinput data addr = bm mem get device addr(input data);
api.output data addr = bm mem get device addr(output data);
api.num output data addr = bm mem get device addr(output num);

api.input _h = net h;
api.input w = net w;
api.max peak num = 96;
api.nms_thresh = 0.05;

assert(BM_SUCCESS == tpu_kernel launch(handle,
func_id, &api, sizeof(api)));
bm thread sync(handle);

bm memcpy d2s partial(handle, num result, output num,
sizeof(int) * api.input c);
const int peak num = num_result[api.input c - 1J;
bm memcpy d2s partial(handle, score out result,
input data, peak num * sizeof(float));
bm memcpy d2s partial offset(handle, coor out result,
input data, peak num * sizeof(int),
peak num * sizeof(float));

bm _free device(handle, input data);
bm free device(handle, output data);
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AN

bm free device(handle, output num);
return O;

}

4.38 algo yolov8 post loutput async
EFXF AR YOLOVS BAZUA J AL BREE 11, PRl Al et i RSE B

4.38.1 ¥a&EFHRB
#ZgA:

algo yolov8 post loutput async(const std::vector<int>& shape,
int network w=640,
int network h=640,
int max queue_ size=20,
bool input use multiclass nms=true,
bool agnostic=false);

SHBEW:
shape: std::vector<int>

WASEL BAZHER shape,
network w: int

WMASH. BRMRMATIE, BN 640,
network h: int

WMASH BRI, BRI 640,
max_queue_size: int

WASH GATRIRR BRI .
input _use multiclass _nms: bool

WAZSEL 203 NMS, fMERA IG5,
agnostic: bool

WS A BRI NMS 53k,
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4.38.2 push data

By AR, SCFF batchsize A4 1 HIA
Bk

int push data(
std::vector<int> channel idx,
std::vector<int> image idx,
TensorPTRWithName input data,
std::vector<float> dete threshold,
std::vector<float> nms _threshold,
std::vector<int> ost w,
std::vector<int> ost _h,
std::vector<std::vector<int>> padding attr);

SRR

channel idx: std::vector<int>
WMASEL WARRFIEIES .

image idx: std::vector<int>
WA WARGBTFI T

input _data: TensorPTRWithName
MASE. WAL

dete threshold: std::vector<float>
WS K INEREF 5.

nms_threshold: std::vector<float>
WS nms WETFH.

ost _w: std::vector<<int>
WASH. FIE R FIIH 5.

ost _h: std::vector<int>
WASE IR R PR -

padding attrs: std::vector<std::vector<int> >

WS WARBRIFIIREIESE, HERRIE RS x. EIRSAR v, RIEZIZ S5
TR RO I o

R L
JREIRIE] O, HABE RN R
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4.38.3 get_result npy

ARBUR A R 45 R
#rgk:

std::tuple<std::vector<std:tuple<int, int, int, int ,int, float>> int,int> get result npy();

BRIOEEM: tuple[tuple[left, top, right, bottom, class id, score|,channel idx, image idx]
left: int

K &5 R /e x AR
top: int

URIIERES & S i g YT
right: int

K g5 R A x ABAR.
bottom: int

RIEATES o N A T
class id: int

K 45 R 1) 2 32 5«
score: float

R 45 R A 0 K
channel idx: int

JE AR R A IE S
image idx: int

IR R 25 -

ZRUIMTE

#include <stdio.h>
#include <sail/cvwrapper.h>
#include <sail/tensor.h>
#include <sail/algokit.h>
#include <iostream>
#include <string>

#include <vector>

#include <cmath>

#include <queue>

#include <numeric>

int main() {
int tpu_id = 0;
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sail::Handle handle(tpu id);

std::
std::

string image path = "../../../sophon-demo/sample/YOLOv8/datasets/test/3.jpg";
string bmodel path = "../../../sophon-demo/sample/YOLOv8/models/BM1684X/

—yolov8s v6.1 loutput int8 4b.bmodel";

—

sail::Decoder decoder(image path, true, tpu_id);
sail::BMImage bmimg = decoder.read(handle);

sail::EnginelmagePreProcess engine image pre process(bmodel path, tpu id, 0);
engine image pre process.PushImage(0, 0, bmimg);

std::
std::
std::
std::
std::

map<std::string,sail:: Tensor*> output tensor map;
vector<sail::BMImage> ost images;

vector<int> channel list;

vector<int> imageidx list;

vector<float> padding atrr;

engine image pre process.GetBatchData(output tensor map, ost images, channel list,
imageidx list, padding atrr);

std::
std::
std::

queue<std::vector<float>> post queue;
vector<int> width _ list;
vector<int> height list;

for (int index = 0; index < channel list.size(); index++) {
width list.push back(ost images[index].width());
height list.push back(ost images[index].height());

}

post

_queue.push(std::vector<float>({output tensor map, channel list, imageidx list,_

—width list, height list, padding atrr}));

sail::algo_yolov8 post loutput async yolov8 post([4, 84, 8400], 640, 640, 10);

std::
std::

vector<float> dete thresholds(channels.size(), 0.2);
vector<float> nms _thresholds(channels.size(), 0.5);

yolov8 post.push data(channel list, imageidx list, output tensor map, dete
—thresholds, nms thresholds, width list, height list, padding atrr);

std::
std::
std::

vector<std::tuple<int, int, int, int ,int, float>> objs;
vector<int> channel,
vector<int> image idx;

yolov8 post.get result(&objs, &channel, &image idx);

std::

cout << "objs: " << objs << ", channel: " << channel << ", image idx: " <<._

—image idx << std:endl,

}

return O;
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4.39 algo yolov8 post cpu_opt loutput async
EEXTPABA T YOLOVS BEZLAY R AL BREE 11, Pyl I 2o A wh ity RS B

4.39.1 ¥a&EFHRS

B A

algo yolov8 post cpu opt loutput async(const std::vector<int>& shape,
int network w=640,
int network h=640,
int max queue_ size=20,
bool input use multiclass nms=true,
bool agnostic=false);

SHBE:
shape: std::vector<int>

WMASR YRR shape.
network w: int

MASE BB ATERE, BOACH 640,
network h: int

WMASH BRNEATEE, BRI 640,
max_queue_ size: int

MASE . FABIRNERRKE.
input _use multiclass nms: bool

WAZEL 203 NMS, fMERA IG5,
agnostic: bool

WMASH SRR NMS 53k,

4.39.2 push data

W ABHE, SCFF batchsize N 1 A .
kA

int push data(
std::vector<int> channel idx,
std::vector<int> image idx,
TensorPTRWithName input data,
std::vector<float> dete threshold,
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std::vector<float> nms _threshold,
std::vector<int> ost w,

std::vector<int> ost h,
std::vector<std::vector<int>> padding attr);

SR

channel idx: std::vector<int>
WASHL. WARBFIIEIES .

image idx: std::vector<int>
WASE. WMARGTI RS .

input data: TensorPTRWithName
WMASHE AR

dete threshold: std::vector<float>
WASH KN EEF 5.

nms_threshold: std::vector<float>
WASH. nms HETF.

ost w: std::vector<int>
WASE IR R PR TE .

ost _h: std::vector<int>
WASE BRI R P

padding attrs: std::vector<std::vector<int> >

WA HEEBIFIINEESR, IR SRS <. B RS vy, RE

L RIEAHZ G -
B 5]
IR O, HABE RN R I

4.39.3 get result npy

AR A A 45
B A

AR G

std::tuple<std::vector<std:tuple<int, int, int, int ,int, float>>,int,int> get result npy();

REMEBEIH: tuple[tuple|left, top, right, bottom, class id, score|,channel idx, image idx]

left: int

Copyright © SOPHGO

257




CHAPTER 4. SAIL C++ API &%

K g R /e x ABAR.
top: int

K gi R by ABAR.
right: int

B g R iefr x ABAR.
bottom: int

RS R v ABr.
class id: int

GRS TR
score: float

UoRlIIEAE S0P 8
channel idx: int

J5UR B ) EE S
image idx: int

IR PR Y 25

A BiIfRAS:

#include <stdio.h>
#include <sail/cvwrapper.h>
#include <sail/tensor.h>
#include <sail/algokit.h>
#include <iostream>
#include <string>

#include <vector>

#include <cmath>

#include <queue>

#include <numeric>

int main() {
int tpu_id = 0;
sail::Handle handle(tpu id);
std::string image path = "../../../sophon-demo/sample/YOLOv8/datasets/test/3.jpg";
std::string bmodel path = "../../../sophon-demo/sample/YOLOv8/models/BM1684X /
—yolov8s v6.1 loutput int8 4b.bmodel";

sail::Decoder decoder(image path, true, tpu id);
sail::BMImage bmimg = decoder.read(handle);

sail::EnginelmagePreProcess engine image pre process(bmodel path, tpu id, 0);
engine image pre process.PushImage(0, 0, bmimg);
std::map<std::string,sail::Tensor*> output tensor map;
std::vector<sail::BMImage> ost images;

(Foaks:)
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std::vector<int> channel list;

std::vector<int> imageidx list;

std::vector<float> padding atrr;

engine image pre process.GetBatchData(output tensor map, ost images, channel list,
— imageidx list, padding atrr);

std::queue<std::vector<float>> post queue;
std::vector<int> width list;
std::vector<int> height list;
for (int index = 0; index < channel list.size(); index++) {
width list.push back(ost images[index].width());
height list.push back(ost images[index].height());
}
post _queue.push(std::vector<float>({output tensor map, channel list, imageidx list,.
—width _list, height list, padding atrr}));

sail::algo yolov8 post cpu opt loutput async yolov8 post([4, 84, 8400], 640, 640, 10);

std::vector<float> dete thresholds(channels.size(), 0.2);

std::vector<float> nms _thresholds(channels.size(), 0.5);

yolov8 post.push data(channel list, imageidx list, output tensor map, dete
—thresholds, nms _thresholds, width list, height list, padding atrr);

std::vector<std::tuple<int, int, int, int ,int, float>> objs;

std::vector<int> channel,

std::vector<int> image idx;

yolov8 post.get result(&objs, &channel, &image idx);

std::cout << "objs: " << objs << ", channel: " << channel << ", image idx: " <<._
—image idx << std::endl;

return O;

}
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5.1 Basic function
FE TP E R RS E .

5.1.1 get available tpu num

AR FTB 5 ] R R SE R P ) AL PR AR

B A:

def get available tpu num() -> int

RBML e

A2 [0 224 Fi I8 A AT R BRI SE TR P T AL PR AR

B

import sophon.sail as sail
if  name =="' main

tpu len = sail.get available tpu num()
print('available tpu:',tpu_len)

260




CHAPTER 5. SAIL PYTHON API &%

5.1.2 set print_flag

BEE AT VR P I T S FEI R
#rgk:

def set print flag(print flag: bool) -> None

SRI:

print flag: bool
print_flag >y True i, FTEIREFHOTE T ZAFERFER, BNAFTH.
A BIRES:

import sophon.sail as sail
if name =='  main

set print flag(True)

5.1.3 set_dump io flag

LA A2l A SRRt K
BB A:

def set dump io flag(dump io flag: bool) -> None

SERW:
dump io_flag: bool
dump_io_flag 2 True W, Frfiffm AR &, S NALE6E.

ZR LM EE
import sophon.sail as sail
if mname ==' main "

set dump io flag(True)

5.1.4 set_loglevel

BCEIZAT AR H GG AR E G0N B H G S0l TR, DA P RETT
A SRR, R H S PUE T AR, PAERERS TR A R

g

def set loglevel(sail.LogLevel loglevel) -> int

SHBE:
loglevel: LogLevel
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W HERS, & sail.LogLevel Mz${H. n] k2L 5w +5 TRACE. DEBUG. INFO,
WARN, ERROR. CRITICAL, OFF, BRAZ %M INFO,

BRI B
Z2EAY: int
0: HEFBBEMI. -1: HAT R HEG, BER.
ZN IV
import sophon.sail as sail
if name ==' main "
ret = sail.set loglevel(sail.LogLevel TRACE)
if (ret == 0):
print("Set log level successfully")
else:
print("Unknown log level, set failed.")

5.1.5 set decoder env

U Decoder [9FFHIASRE, WATTE Decoder ML, 75 I BRIAA.
B

def set decoder env(env name: str, env_value: str) -> None

ZH:
env__name: str
EFEICE Decoder H)JETEATR, "R EIELTRA:

‘refcounted _frames’ & # N 1 B, 6 H R EGFEZER)T FRL, S 0 B
Decoder HshTEHL.

‘extra_frame buffer num’ % & Decoder [ K27kl
‘rtsp_transport’ & E RTSP RHM& KL
‘stimeout’ 15 FH FEHE T[]
‘rtsp_flags’ & RTSP 2% H & X 10
‘buffer size’ LLEFLFIN
‘max_ delay’ & i KN IE
‘probesize” ARAT SO LU SRR T AL
‘analyzeduration’ AFAT SO SERLR) i R
env_value: str
ZIE LS E
B
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import sophon.sail as sail

if  name =='_ main
sail.set decoder env("extra frame buffer num", "1")
dev _id =0
handle = sail.Handle(dev _id)
image name = "your image.jpg"
decoder = sail.Decoder(image name, False, dev_id)

~.ImgDtype DATA TYPE EXT 1IN BYTE)
decoder.read(handle,bmimg1)

bmimgl = sail. BMImage(handle, 256, 256, sail. Format. FORMAT BGR PLANAR, sail.

5.1.6 base64 encode

FFFIHARIAT base64 Hifiy, 1R[] bytes JEHU 4 K
#rgA:

def base64 encode(handle: Handle, input bytes: bytes) -> bytes:

L
handle: sail.Handle

45 handle A4, fiff sail. Handle(dev id) 417
input _bytes: bytes

(S ICTOE R €/

BRI L]

IR [8] base64 Fi il 1) 71T EE

A BHREY

import sophon.sail as sail
import numpy as np

if name ==" main
# 7 NumPy #(4

arr = np.array([[1, 2, 3], [4, 5, 6]])

# AT BKE

arr bytes = arr.tobytes()

# 4] #Zhandle, socif & Z I\ Adev id#40

handle = sail.Handle(0)

# baseF ¥ 4

base64 encoded arr = sail.base64 encode(handle,arr bytes)
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5.1.7 baseb4 decode

K base64 Fy 719 A R VEA TR , 2R [0l AR5 )5 1) 71 Bt
#ZIEXR:

def base64 decode(handle: Handle, encode bytes: bytes) -> bytes:

SR
handle: sail.Handle

%451 handle A4k, ffiff] sail. Handle(dev id) 417
encode bytes: bytes

base64 [ 4 i Ed

B i BeW]

R[] base64 fFRD I =1 i

RIS

import sophon.sail as sail

import numpy as np

if name ==" main ™
# 7| NumPy %4l

arr = np.array([[1, 2, 3], [4, 5, 6]])

shape = arr.shape

# %A TR

arr _bytes = arr.tobytes()

# f|#handle, soci% % 2k Adev id#40

handle = sail.Handle(0)

# baseF % 4

base64 encoded arr = sail.base64 encode(handle,arr bytes)

# R

base64 decode arr = sail.base64 decode(handle,base64 encoded arr)
# A R byte S # ¥ h numpy £ 1

res_arr = np.frombuffer(arr bytes, dtype=np.int64).reshape(shape)

5.1.8 base64 encode array

% numpy.array #£47 base64 ggfd, A F T IS EHE
RIS Z% base64 _decode asarray % {1 R 1A
BB

def base64 encode array(handle: Handle, input _arr: numpy.ndarray) -> bytes:

ZHiW:
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handle: sail.Handle

451 handle A4k, ffif] sail. Handle(dev id) 417
input_arr: numpy.ndarray

Frgm SRy numpy . ndarray £

BRI L]

& [A] base64 RS54

5.1.9 base64 decode asarray

base64 ffiL, A numpy.array 505
#Z1jEA:

def base64 decode asarray(handle: Handle, encode arr bytes: bytes, array type:str =
< '"'uint8") -> numpy.ndarray:

SR
handle: sail.Handle
%451 handle A4k, ffiff] sail. Handle(dev id) 1%
encode arr bytes: bytes
base64 Zihl J5 1) numpy.ndarray 55485
dtype: str
numpy.ndarray FEHEZEAL, BRIA uint8, FFF float, uint8. int8, intl6, int32. int64
B ]
&[] base64 fEIGH—4E numpay.array $(2H
ZN IR

import sophon.sail as sail
import numpy as np

if name ==" main
# 7| NumPy 4

arr = np.array([[1,2,3],[4,5,6]],dtype=np.uint8)

# base64 4

base64 encoded = sail.base64 encode array(handle,arr)

# base64 {75

res_array = sail.base64 decode asarray(handle,base64 encoded).reshape(shape)
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5.1.10 get tpu_util

FREOR 3% 25 AL PR ES (5 %
EEA:

def get tpu util(dev id: int) -> int

ey ik
dev_id: int
T ZARIAL PR ) B &5 i 1D
AR RAIE
CAEIPOVAR S-S BT R L N E R s A
ZN IR
import sophon.sail as sail
if name ==' main "
dev _id =0
print("dev {} tpu-util is {} %".format(dev id,sail.get tpu util(dev id)))

5.1.11 get vpu_util

RPN A1 VPU (IR
B A

def get vpu wutil(dev id: int) -> list

S E]:

dev_id: int
it 2RI VPU R/ 1D
BRI W

bm1684 K 5 1 vpu, REEKKEEH 5 1 List, bml684x 3 3 4% vpu, REME MK E R 3
(1) List. List rfvi8 4300 A AR O m 0 H 26 43 1

A BIHCES

import sophon.sail as sail
if name ==' main

dev_id =0
print("get vpu util",sail.get vpu util(dev id))
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5.1.12 get vpp util

RO W #1) VPP il Ji] 5
B

def get vpp util(dev id: int) -> list
S LW

dev_id: int
TR VPP i 314519 1D,
AR ERPLE

bm1684 5 bm1684x 24 2 #% vpp, REHEAKEN 2 /Y List. List o AEEIE A XA
DRERAE D,

A BREY

import sophon.sail as sail
if name ==' main
dev_id =0

print("get vpp util",sail.get vpp util(dev id))

5.1.13 get board temp

#rgk:
def get board temp(dev id: int) -> int
SR
dev_id: int
it ZEAR PO WA R e &1 1D
A ERVAIE
AR AR R AR B, BN R (C).
A BIRY
import sophon.sail as sail
if  name ==' main "
dev_id =0
print("get board temp",sail.get board temp(dev id))
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5.1.14 get chip_temp

B A:

def get chip temp(dev id: int) -> int

S
dev_id: int
e ZLARBUAL BRI FE ) 45 1) 1D,
AR
ARG 1A AL BRI TRLEE o, BRAEROR IR (°C).
A BHRE

import sophon.sail as sail
if  name =='_main
dev_id =0

print("get chip temp",sail.get chip temp(dev id))

5.1.15 get dev_stat

#Zgk:

def get dev_stat(dev id: int) -> list

ZE LW
dev_id: int
TN 15 B 4511 ID.
AR
1 B Y B85 1 NS B 51 3% [mem  total,mem  used,tpu_ util].
ZN I

import sophon.sail as sail
if name ==' main

dev _id =0
print("get dev stat",sail.get dev stat(dev id))
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5.2 sail.Data type

AE . SOPHON PR H & FH 5kt 2 2
g

sail. Dtype. BM_FLOAT32
sail. Dtype.BM _INTS8

sail. Dtype.BM_UINTS

sail. Dtype.BM_INT32

sail. Dtype. BM_UINT32
sail. Dtype. BM_FLOAT16,
sail. Dtype. BM_ BFLOAT16,
sail. Dtype.BM_INT16,

sail. Dtype.BM_UINT16

e R
sail.Dtype.BM_FLOAT32 2% N float32
sail.Dtype.BM _INT8 Z(#52:% 2 int8
sail.Dtype.BM _UINTS %{#E25% 8 uint8
sail.Dtype.BM INT32 FHE2% 2 int32
sail.Dtype.BM _UINT32 %{#535# 4 uint32
BM_FLOATI6 £ uint32
BM_BFLOATI6 325 uint32
BM _INT16 $dE%) uint32
BM_UINT16 (2% uint32

5.3 sail.PaddingAtrr
PaddingAtrr H{#fiff 74 padding 14U, FELACE PaddingAtrr PEATERI S

53.1 _ init__

WG4k PaddingAtrr
gk

def  init  (self)

def  init  (self, stx: int, sty: int, width: int, height: int, r: int, g: int, b: int)

ZHi:
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- stx: int

JE AR T FARIEBAE x TJ5 [l _ER (RS &
. sty: int

JE ERATD T H AR IERAE v J7 18 ERY A% &
- width: int

7¢ padding #[a] B v X IR &% E4T resize, width AR EME resize 51 T,
W) width A J5 R 1 58

- height: int

5 AT resize,

7F padding [ [ A] % 5 B2 147 resize, height SR EME resize JGHIE, AT resize,

W height >y st R A
. 1:int

padding H7£ R @18 FIH ARG R E
- g int

padding Ff7E G @il I FAIGREMA
. b: int

padding If7F B @i _FIHFEM G R

5.3.2 set_stx

BB R G T HAREGAE x J7 ) R wfs
#ZgA:

def set stx(self, stx: int) -> None

ZEARW:
. stx: int

JE BB T HARIEBAE x J5 [l _E R (RS &

5.3.3 set_sty

BRI BN T AR EBAE v 7 ) BRI FS &
B A

def set sty(self, sty: int) -> None

SHBE:
- sty: int
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JE FMBATD T B AR IERAE y J7 18 B mAS &

53.4 set w

W EIE K resize J51) width
#HjEg:

def set w(self, width: int) -> None

SHLEW:
width: int

1t padding B [a] B R] X7 JR EMR 3647 resize, width SN KIME resize JGHITE, 2 AN AT resize,
M width Sk i 5 5

5.3.5 set_h

B RS resize 51 height
#Z g

def set h(self, height: int) -> None

SR]:
height: int

7¢ padding [ ] % R B2 1547 resize, height SR EMZ resize JGHIE, #HASAT resize,
M| height S J5 E 1) 5

5.3.6 set_r

BE R iHiE LY padding
B

def set r(self, r: int) -> None

SRR
r: int

R i - padding {f
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5.3.7 set ¢

W G i#iE FY padding {H
B

def set g(self, g: int) -> None

SR
g: int
G 18 L padding fg

5.3.8 set b

WE B liE i padding {H
g

def set Db(self, b: int) -> None

SR

b: int
B @8 LK) padding {H
B

import sophon.sail as sail

if name =="'_ main

tpu id =0
bmcev = sail. Bmcv(handle)

paddingatt.set stx(0)
paddingatt.set sty(0)
paddingatt.set w(resize w)
paddingatt.set h(resize h)
paddingatt.set r(114)
paddingatt.set g(114)
paddingatt.set b(114)

—resize h,paddingatt)

handle = sail.Handle(tpu_id)

paddingatt = sail.PaddingAtrr()

output temp = bmecv.crop and resize padding(input,0,0,image w,image h,resize w,
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5.4 sail.Handle
Handle &% s AR 2628, 7ERRF TR AR 1E

541  init__

WG4k Handle
Bk

def  init  (self, tpu id: int)

SR
tpu_id: int
B Handle fi ] H)E EILIE R L7 AEFRARHY id 5

5.4.2 get device id

FREL Handle W8 REML TR B4 >) AbFELRAY id
g

def get device id(self) -> int

BRI B
tpu_id: int
Handle HH)R BERLE TS > A HLER Y 1d 5

5.4.3 get_sn

AREL Handle HpRiHR 1175115
g

def get sn(self) -> str

B L
serial number: str

&[] Handle Hi%4& 1) 7515
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5.4.4 get target

R I B REAL IR 2 > AL PR L5
#rgk:

def get target(self) -> str

BRI e

Tensor Computing Processor type: str

1R [0 2 R BB ALV IR B 2 > AL PR AR T -5
A BICHS:

import sophon.sail as sail
if name ==' main "
tpu _id =0

handle = sail.Handle(tpu_id)

print(handle.get device id(), handle.get sn(), handle.get target())

5.5 sail.I0OMode

IOMode ]+ & X A Tensor Fl#H, Tensor ) NIFE( &5, (device memory Bf system

memory ) .

gk

sail.IOMode.SYSI
sail.IOMode.SYSO
sail. IOMode.SYSIO
sail.IOMode. DEVIO

SRI:

sail.IOMode.SYSI

#i A\ Tensor 7 system memory, #jHi Tensor fF device memory

sail.IOMode.SYSO

#i A\ Tensor 7£ device memory, #jH Tensor {F system memory

sail.I0OMode.SYSIO

i A\ Tensor 7E system memory, #jH Tensor E system memory

sail.IOMode. DEVIO

#i A\ Tensor 7 device memory, #jHi Tensor fF device memory
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5.6 sail.LogLevel

LogLevel I T& X Hi&EZ. i TRACE |, #ifiioy OFF , BRiAN INFO .

#Zrgk:

sail.LogLevel. TRACE
sail.LogLevel. DEBUG
sail.LogLevel. INFO

sail. LogLevel WARN
sail.LogLevel. ERROR
sail.LogLevel. CRITICAL
sail.LogLevel. OFF

SR
TRACE

FTE) TRACE ZnFIsEARG M H & .
DEBUG

FTH) DEBUG Zl AN AR B H 2
INFO

FTED INFO ZH ARG B H 35
WARN

FTED WARN ZFEARG ) H &
ERROR

FTE) ERROR ZU A BEARZ B H &
CRITICAL

FTH CRITICAL Z M ARG H &
OFF

KB HEFTEL

5.7 sail.bmcv _resize algorithm

& LG resize s LA (E IS
Bk

sail.bmcv_resize algorithm. BMCV _INTER NEAREST
sail. bmcv_resize algorithm. BMCV INTER LINEAR
sail. bmcv_resize algorithm BMCV INTER BICUBIC

S
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sail.bmev_resize algorithm. BMCV INTER NEAREST

E AT fE A

sail.bmev_resize algorithm.BMCV INTER LINEAR

LA AT

sail.bmcv_resize algorithm. BMCV _INTER BICUBIC

W= AR E A

5.8 sail.Format

SE SCH I BB A 2
#jEk:

sail. Format. FORMAT YUV420P

sail. Format. FORMAT YUV422P

sail. Format. FORMAT YUV444P

sail. Format. FORMAT NV12

sail. Format. FORMAT NV21

sail Format. FORMAT NV16

sail Format. FORMAT NV61

sail. Format. FORMAT NV24

sail. Format. FORMAT RGB PLANAR
sail. Format. FORMAT BGR_ PLANAR
sail. Format. FORMAT RGB _ PACKED

sail. Format. FORMAT BGR_PACKED

sail. Format. FORMAT RGBP SEPARATE
sail. Format. FORMAT BGRP_ SEPARATE
sail. Format. FORMAT GRAY

sail. Format. FORMAT COMPRESSED

SE]:
sail. Format. FORMAT YUV420P
PRI YUV420 XA E R, A =4 plane
sail. Format. FORMAT YUV422P
PRI YUV422 #KE -, A =4 plane
sail. Format. FORMAT YUV444P
FORTEE—A YUV444 k53R & Fr, A = plane
sail. Format. FORMAT NV12
PRI NV12 #8350 Fr, AP plane
sail. Format. FORMAT NV21
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PRI NV21 A% 5, A plane
sail. Format. FORMAT NV16
FORHRIE— NV16 #8300 . AP plane
sail. Format. FORMAT NV61
FORPAIE 4 NV61 #5zU AP plane
sail. Format. FORMAT RGB_ PLANAR
FORTIRIE— RGB M E R, RGB 2 J1HE8, 1> plane
sail. Format. FORMAT BGR_ PLANAR
FRHEIE— BGR #XAYE R, BGR 22 JTHES, £5—1> plane
sail. Format. FORMAT RGB PACKED
FORPEE 1 RGB &/, RGB Z45HE8, f5—1> plane
sail. Format. FORMAT BGR_PACKED
FORHIRIE—1~ BGR #XAYE /-, BGR Z4EHES, f5—1> plane
sail. Format. FORMAT RGBP_ SEPARATE
FORPAIE 4 RGB planar #X1E fr, RGB 73 9FHES 4% 15— plane,
sail. Format. FORMAT BGRP SEPARATE
FORTIEIE—~ BGR planar #%:\1 K i, BGR 73 HESH45 15— plane,
sail. Format. FORMAT GRAY
TR IKE BRI E R, A4 plane
sail. Format. FORMAT COMPRESSED

HF 3 4 plane

HHFH 3 4 plane

FORTBIE—A VPU Wil EgitsXry g, SEA U4 plane, 20 AI7F A AT :

plane0: Y FE4#
planel: Y FE4n%iE
plane2: CbCr E4ik
plane3: CbCr 4%
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5.9 sail.ImgDtype

FESLFP G AR TE .
g

sail. ImgDtype. DATA TYPE EXT FLOAT32

sail. ImgDtype. DATA TYPE EXT 1IN BYTE

sail. ImgDtype. DATA TYPE EXT 4N BYTE

sail. ImgDtype. DATA TYPE EXT 1IN BYTE SIGNED
sail. ImgDtype. DATA TYPE EXT 4N BYTE SIGNED

SR
sail ImgDtype. DATA TYPE EXT FLOAT32
FoRE R BTSN float32,
sail. ImgDtype. DATA TYPE EXT 1IN BYTE
FORE A EHERAC, uint8.
sail IngDtype. DATA TYPE EXT 4N BYTE
FORE R FEHERACN uint8, HAF 4 KIE T BEdE A1, Bl SRR .
sail IngDtype. DATA TYPE EXT 1IN BYTE_ SIGNED
FoRE R B RAC. int8.
sail ImgDtype. DATA TYPE EXT 4N BYTE_ SIGNED
FORE R BHERESY int8, HAF 4 KE R 8 HS ), S5 eE .

5.10 sail. Tensor
Tensor ;EFRIER S A S 2R3, S& THIHMEE, SCHNFE .

510.1 _init_

¥l4ftk Tensor, I3 Tensor 7} BLAAT
B 1

def  init  (self, handle: Handle, data: np.array, own sys data=True)

SR 1:
handle: sail.Handle
PEEFRiH Handle

array data: numpy.array
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FIH numpy.array 24540 Tensor, HEPEIH AT PLE np.float32,np.int&,np.uint8

own_sys_data: bool

F578%Z Tensor J2 517 system memory, UK False, N H #4-8E #%] device memory

#HEX 2

—dev_data: bool)

def  init  (self, handle: Handle, shape: list[int], dtype: Dtype, own sys data: bool, own

SHGW] 2:
handle: sail.Handle
&R Handle
shape: tuple
8 Tensor [f] shape
dtype: sail.Dtype
Tensor FEEIEY
own_sys data: bool
187~ Tensor 741 system memory
own_dev data: bool
187~ Tensor &5 HHHA device memory
ZN IV

import sophon.sail as sail
import numpy as np
if name ==' main

handle = sail. Handle(0)
input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
input tensor2 = sail. Tensor(handle,[1,2],sail. Dtype. BM FLOAT32,true,true)

5.10.2 shape

FRHL Tensor # shape
#jEA:

def shape(self) -> list :

ST EERPE

tensor shape : list
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iz [\] Tensor {4 shape 513,
ABIRE:

import sophon.sail as sail

import numpy as np

if name =="'  main
handle = sail.Handle(0)

input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
print(input tensorl.shape())

5.10.3 dtype

FREL Tensor [EPEIEHY
HErEA:

def dtype(self) -> sail.Dtype :

BRI W

data_type : sail.Dtype
& [1] Tensor [HEHRIAL.
ZNIMTE

import sophon.sail as sail

import numpy as np

if mname ==' main
handle = sail.Handle(0)
input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
print(input tensorl.dtype())

5.10.4 asnumpy

FREL Tensor H1 RS NAFHIEME, 1R[] numpy.array 2574,
#ZgA:

def asnumpy(self) -> numpy.array

def asnumpy(self, shape: tuple) -> numpy.array

SR
shape: tuple
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A%} Tensor HEE reshape, iR [F[JEARA shape [¥] numpy.array
R 3]

R[] Tensor WAL NAFHIEE, RIIZEALN numpy.array.

ZN IV E

import sophon.sail as sail
import numpy as np
if name ==' main

handle = sail. Handle(0)
input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
input = input tensorl.asnumpy()
input = input tensorl.asnumpy((3,1))

5.10.5 update data

BB Tensor HHARGEAAFAIEURE, WIREA SHLARGENAT, W Hi & WA R
B A

def update data(self, data: numpy.array) -> None

SHBE:
data: numpy.array

SERTIRCR, HURIRRLA Tensor —E, i size AL Tensor ) size, Tensor 1) shape
SRR

E: WASE numpy float16 ZRAEE, MW numpy.view(numpy.uint16) FL#HAAEE M
B

import sophon.sail as sail

import numpy as np

if name ==' main "
dev_id =0
handle = sail.Handle(dev_id)

tensor fp32 = sail. Tensor(handle, [1,3,640,640], sail BM_FLOAT32)
np fp32 = np.ones(tensor fp32.shape(),dtype=np.float32)
tensor fp32.update data(np fp32)

tensor fpl6 = sail. Tensor(handle, [1,3,640,640], sail. BM_FLOAT16)
np fpl6 = np.ones(tensor fpl6.shape(),dtype=np.float16)
tensor fpl6.update data(np fpl6.view(np.uintl6))
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5.10.6 scale from

ST data L BIGERL, FRRAEE BHTE] Tensor 1Y RS HAT .
EEA:

def scale from(self, data: numpy.array, scale: float32)->None

S LW
data: numpy.array

X} data #EFT scale, FRAFEIETEHE] Tensor 1 RLZNAT -
scale: float32

S5 L AT 208 TS 18 RUEE

B

import sophon.sail as sail
import numpy as np
if name ==' main

handle = sail Handle(0)
input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
input tensorl = input tensorl.scale from(input,0.1)

5.10.7 scale_to

JeXt Tensor #FATEE LB, TRRFEHE IR ]2 R 5 N A
gk

def scale to(self, scale: float32)->numpy.array

def scale to(self, scale: float32, shape: tuple)->numpy.array

SRL]:
scale: float32
55 eI ROt iy RUEE
shape: tuple
Ktk o1 ] HEAT reshape, &[] shape FEARMEHE -
T FERPE
data: numpy.array

PP R EHEIR ] 2 RGN, 1R[] numpy.array
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B

import sophon.sail as sail

import numpy as np

if name ==' main
handle = sail.Handle(0)
input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
input tensorl = input tensorl.scale to(input,0.1)

input tensorl = input tensorl.scale to(input,0.1,(3,1))

5.10.8 reshape

%} Tensor #47 reshape
#ZgA:

def reshape(self, shape: list)->None

SRV

shape: list
BCE SRR HT shape.
B

import sophon.sail as sail

import numpy as np

if name =='main
handle = sail.Handle(0)
input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
input tensorl = input tensorl.reshape([3,1])

5.10.9 own sys data

Erif)i% Tensor & GIA RGN EIETEE -
g

def own sys data(self)->bool

AR

judge_ret: bool
WA RGN B ST R[] True, 750 False.
ZN M
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import sophon.sail as sail
import numpy as np
if name ==' main

handle = sail. Handle(0)
input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
print(input tensorl.own sys data())

5.10.10 own dev data

rif)i% Tensor &G K & NAFRI BT
g

def own dev data(self)->bool

B B

judge_ret : bool
MR & WA BN R [B] True, 750 False.
ZN IV

import sophon.sail as sail

import numpy as np

if  name =="'_ main
handle = sail.Handle(0)

input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)
print(input tensorl.own dev data())

5.10.11 sync_s2d

¥ Tensor H R RGN A5 DL EI B4 AT
#Zrgk:

def sync_s2d(self)->None

def sync s2d(self, size)->None

SRV

size: int
FHRRE size A7 AUEE R GE N AFHE DL B85 A
B A
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def sync_s2d(self, src: sail. Tensor, offset src: int, offset dst: int, len: int)->None

SRI:
src: sail. Tensor

F8EWHE 1Y) Tensor,

offset src: int

TREWFE D1 Tensor ERYEHE WAL LR IGIT 46T L.
offset dst: int

TEF DL H bR Tensor BRI L ICE )G RS UL

len: int
FRE DK, BEF DI oc &ML
ZN VT

import sophon.sail as sail

import numpy as np

if name ==' main
handle = sail.Handle(0)

input = np.array([1, 2, 3])

input tensorl = sail. Tensor(handle,input)

input tensor2 = sail. Tensor(handle,[1,2],sail. Dtype.BM_FLOAT?32,true,true)
input _tensor2.sync_s2d()

input tensor2.sync_s2d(1)

input tensor2.sync_s2d(input tensorl,0,0,2)

5.10.12 sync_d2s

¢ Tensor H B M NS LB 25N
Erg:

def sync_ d2s(self)->None

def sync d2s(self, size: int)->None

SHBE:

size: int
FHRRE size A7 AR B N AEHE DLB R GE A
g

def sync_ d2s(self, src: sail. Tensor, offset src: int, offset dst: int, len: int)->None
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SR
src: sail. Tensor
T8 E W DI Tensor.

offset src: int

TREWHE I Tensor EREE WAL LA TCR ST 4ATS DL
offset dst: int

f&E ¥ DL H b Tensor EAYEHE AL LA LR GRS DL
len: int

TREFE DR, BEPE WAL R L.

B

import sophon.sail as sail
import numpy as np
if name =='main

handle = sail. Handle(0)

input tensorl = sail. Tensor(handle,[1,3],sail.Dtype.BM_FLOAT32,False, True)
input tensor2 = sail. Tensor(handle,[1,3],sail. Dtype. BM_FLOAT32,True, True)

input tensorl.ones()

input _tensor2.sync_d2s()

input tensor2.sync d2s(2)

input tensor2.sync_d2s(input tensorl,0,0,2)

5.10.13 sync_d2d

55 Hh—A~ Tensor ¥ #& WAL LB EHEFS V1 24 Tensor Wi NAFH .
Bk

def sync_d2d(self, src: sail. Tensor, offset src: int, offset dst: int, len: int)->None

SR
src: sail. Tensor

¥aERHE DI Tensor,

offset src: int

FREWFE DI Tensor YRR WAL JL IR IGTT 4GS DL .
offset dst: int

T DL H bR Tensor LR ML LAICE GRS UL

len: int
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TEB IR, BEFE WAL RA L.
A BIRES:

import sophon.sail as sail
import numpy as np

if name =="'  main
handle = sail.Handle(0)
handle = sail.Handle(1)
input tensorl = sail. Tensor(handle,[1,3],sail.Dtype.BM_FLOAT32,False, True)

input tensor2 = sail. Tensor(handle ,[1,3],sail. Dtype.BM FLOAT32,True,True)

input tensorl.ones()
input tensor2.sync_d2d(input tensorl,0,0,2)

5.10.14 dump_data

Ff Tensor HHEHEE A6 SCHH
Bk

def dump data(file name: str, bin: bool = False)

SRV
file name: str
BT HY AR
bin: bool
R H it X Tensor, BRIA false.
ZRUIMTE

import sophon.sail as sail
import numpy as np
if name ==' main
dev_id =0
handle = sail.Handle(dev_id)
data = np.ones([1,20],dtype=int)
ts = sail. Tensor(handle,data)
ts.scale from(data,[0.01,0.1])
ts.dump data("./temp.txt")
ret data = np.loadtxt("./temp.txt")
print(ts.asnumpy(),ret data)
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5.10.15 memory set

FfA< Tensor B ETPE R ¢, FEHE O NTBRIEA Tensor 1Y) dtype X ¢ MU i 2B 5440
Bk

def memory set(self, c: any)->None

S LW

c: any
T A FEE.
ER M TR

import sophon.sail as sail
import numpy as np

if name ==' main "
handle = sail.Handle(0)
input =1

input tensorl = sail. Tensor(handle,[1],sail. Dtype.BM _FLOAT32,True,True)

input tensorl.memory set(input)

5.10.16 zeros

FiA Tensor [FIEHE2ERE R 0.
BrEA:

def zeros(self)->None

A BIRES:

import sophon.sail as sail

import numpy as np

if name =="'  main
handle = sail.Handle(0)
input tensorl = sail. Tensor(handle,(1,3),sail. Dtype.BM_FLOAT32,False,True)

input tensorl.zeros()
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5.10.17 ones

FiA< Tensor [FIEHEETPE R 1.
Bk

def ones(self)->None

B

import sophon.sail as sail

import numpy as np

if name ==' main
handle = sail.Handle(0)
input tensorl = sail. Tensor(handle,(1,3),sail. Dtype.BM_FLOAT32,False,True)

input tensorl.ones()

5.11 sail.Engine
Engine 7] PASZHL bmodel fANE-SE R, J&Sc BRI = 2

5111 init_

WItk1k Engine
ZE 1:
f1)7 Engine £, FHAM2EL bmodel

def  init  (tpu_id: int)

def  init  (self, handle: sail.Handle)

SR 1:
tpu_id: int
€ Engine SLFI 0B BEALE IR 5 > b FR 1Y id
handle: sail.Handle
fi&:€ Engine S ] B AR1H Handle
B 2:
f7 Engine S NzEk bmodel, FFHEE bmodel BRI ALE .

def  init  (self, bmodel path: str, tpu id: int, mode: sail.IOMode)

def  init  (self, bmodel bytes: bytes, bmodel size: int, tpu_id: int, mode: sail.

—IOMode) (FRkED)
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(88 110)
l |
SR 2:
bmodel path: str
i bmodel SCPFMYHAR
tpu_id: int
157 Engine SCHIEH AR REMLIE R L~ > AL BRAR 1Y id
mode: sail.IOMode
fERA /it Tensor ey NAFAIE: REENAF B A NAT
bmodel bytes: bytes
bmodel 7RG NFH ) bytes.
bmodel size: int
bmodel £ AT 74K
B

import sophon.sail as sail
if name ==' main
bmodel path = "your bmodel.bmodel"

enginel = sail. Engine(0)

handle = sail.Handle(0)
engine2 = sail.Engine(bmodel path,handle)

engine3 = sail. Engine(bmodel path,0,sail.IOMode.SYSI)

file = open(bmodel path,"rb")

datas = file.read()

file size = os.path.getsize(bmodel path)

engine4 = sail. Engine(datas,file size,0,sail. IOMode.SYSI)

5.11.2 get handle

FREL Engine Hp i F 415 #4141 sail. Handle
g A:

def get handle(self)->sail. Handle

R B
handle: sail.Handle
1R [5] Engine B3 £ AR -
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B
import sophon.sail as sail
if name ==' main "

enginel = sail Engine(0)
handle = enginel.get handle()

5.11.3 load

} bmodel # A Engine H1.
B 1
¥8E€ bmodel fg42, MXFEHZEA bmodel,

def load(self, bmodel path: str)->bool

SRR 1:

bmodel path: str
bmodel [ 3% 4%
#Z Bk 2:
MERGENFFHEA bmodel.

def load(self, bmodel bytes: bytes, bmodel size: int)->bool

SEU] 2:
bmodel bytes: bytes
bmodel £ &5 NLEHF Y bytes.

bmodel size: int

bmodel 7£NFEH BF 4L
A BICHS:

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"
enginel = sail Engine(0)
enginel.load(bmodel path)

Copyright © SOPHGO

291




CHAPTER 5. SAIL PYTHON API &%

5.11.4 get graph names

HRHL Engine HH A AT ER 45K
#rgk:

def get graph names(self)->list

A ERAIE
graph names: list

Engine H A 1T KK name 513

B
import sophon.sail as sail
if name ==' main "

bmodel path = "your bmodel.bmodel"
enginel = sail. Engine(0)
enginel.load(bmodel path)

graph names = enginel.get graph names()

5.11.5 set_io_mode

BCE Engine WA /firtt Tensor FrefyNAFALE: RGENAF B NAT -
B A

def set io mode(self, graph name: str, mode: sail.IOMode)->None

SRV
graph name: str
T BT R name,
mode: sail.IOMode
B Engine BYRIA /4t Tensor R NAFALE: ARG NAF B NAT .
ZRIMEE

import sophon.sail as sail

if  name =="'_ main

bmodel path = "your bmodel.bmodel"

engine = sail.Engine(bmodel path,0,sail.IOMode.SYSI)
graph name = engine.get graph names()[0]
engine.set io mode(graph name,sail. IOMode.SYSI)
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5.11.6 get input_names

R E T A B T s A Tensor [#) name
Bk

def get input names(self, graph name: str)->list

S LW
graph_name: st
WE FEAM PR E R name,
AR
input_names: list
iR 13 5 1T E T i A Tensor 1 name B9%13% .
B

import sophon.sail as sail

if  name =="'_ main

bmodel path = "your bmodel.bmodel"

engine = sail.Engine(bmodel path,0,sail.IOMode.SYSI)
graph name = engine.get graph names()[0]

input names = engine.get input names(graph name)

5.11.7 get output names

FRUGE 7133 B W i i i Tensor 1) name,
HErEA:

def get output names(self, graph name: str)->list

SE]:
graph name: str
WOE F7 LA P TR R name.,
A ERVAIE
output names: list
R A TH R E P A i i Tensor 11 name 15132
ZNIMCE
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import sophon.sail as sail

if name ==' main "
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

output names = engine.get output names(graph name)

5.11.8 get max_input_shapes

e E THE E T A A Tensor XJ MK shape.
TEFASEAL Y, iy A Tensor (1) shape &R, W4T K shape.
TESEHA Y, A Tensor [1) shape /N4 T K shape.
B

def get max input shapes(self, graph name: str)->dict {str : list}

SR

graph name: str
WE T B AR THE B name.
AR ERVAIE

max_shapes: dict{str : list}
Rl A Tensor 1K shape.,
ERIIM TR

import sophon.sail as sail

if name ==' main "
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

max input shapes = engine.get max input shapes(graph name)
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5.11.9 get input shape

e A E R E T A Tensor [ shape.
g A

def get input shape(self, graph name: str, tensor name: str)->list

SRI:
graph name: str
WE T EA TR E) name.,
tensor name: str
EPA ) Tensor 1) name,
BRI
tensor shape: list
% name T A Tensor 11 K4EREI) shape.
B

import sophon.sail as sail

if name =='  main

bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)

graph name = engine.get graph names()[0]

input name = engine.get input names(graph name)[0]

input shape = engine.get input shape(graph name,input name)

5.11.10 get max_output shapes

A VT AR BT A i Tensor X1 K shape.

TERSEAL S, Hith Tensor [y shape 2 [EM, WA T K shape.
TESNSEA Y, i) Tensor (1) shape f/NT4 T8 K shape.
B

def get max output shapes(self, graph name: str)->dict {str : list}

LW

graph name: str
WOE T BRI E) name.,
A ERPIE
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max_shapes: dict{str : list}
iz [\l%y Y Tensor FAJH K shape.
ZNIMEE

import sophon.sail as sail

if name ==' main "
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

max_output shapes = engine.get max output shapes(graph name)

5.11.11 get output shape

BT E VT B PR E i Tensor [ shape.
#Zrgk:

def get output shape(self, graph name: str, tensor name: str)->list

e L
graph name: str
BOE T B TR 1) name.
tensor name: str
LAY Tensor [ name.,
A EEERPUAE
tensor shape: list
% name [ %5 Tensor [ shape.
B

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

output name = engine.get output names(graph name)[0]

output shape = engine.get output shape(graph name,output name)
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5.11.12 get input_dtype

ARV E VT3 B R E i A Tensor HEURZEAL
#rgk:

def get input dtype(self, graph name: str, tensor name: str)->sail.Dtype

SRI:
graph name: str
WE T EA TR E) name.,
tensor name: str
EPA ) Tensor 1) name,
BRI
datatype: sail.Dtype
iz [1] Tensor FHAEHE AL
B

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

input name = engine.get input names(graph name)[0]

input dtype = engine.get input dtype(graph name,input name)

5.11.13 get output dtype

ARHUREE VT B R it Tensor ARURZEAL
B A:

def get output dtype(self, graph name: str, tensor name: str)->sail.Dtype

SRGRW:
graph name: str
W E T BT T A R name,

tensor name: str
FEA MY Tensor K name.
RN e
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datatype: sail.Dtype
&[] Tensor H4H AR
ZN MR

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

output name = engine.get output names(graph name)[0]

output dtype = engine.get output dtype(graph name,output name)

5.11.14 get input_scale

IREUE; 2 T A E AR E B A Tensor 11 scale, HIE int8 BT AR,
g

def get input scale(self, graph name: str, tensor name: str)->float32

SRI:
graph name: str
WE T EA MR R EP) name,
tensor name: str
EFA ) Tensor 1 name,
A ERVAIE
scale: float32
1z Al Tensor FHEM scale,
ZNIMCE

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)

graph name = engine.get graph names()[0]

input name = engine.get input names(graph name)[0]

input scale = engine.get input scale(graph name,input name)
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5.11.15 get output scale

IRIUER E THE E R 2 i i Tensor 1Y) scale, HFE int8 HAIHER,
Bk

def get output scale(self, graph name: str, tensor name: str)->float32

SR
graph name: str
WE T EA TR E) name.,
tensor name: str
EPA ) Tensor 1) name,
S ERVAIE
scale: float32
1z 8] Tensor £#EY) scale,
B

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

output name = engine.get output names(graph name)[0]

output scale = engine.get output scale(graph name,output name)

5.11.16 process

TEAFE BT B EEA T R T AR
X 1:

def process(self, graph name: str, input tensors: dict {str : numpy.array}, core list:.
<list[int])->dict {str : numpy.array}
""" Inference with provided system data of input tensors.

SRR 1:
graph name: str

FEEM A E name.

input_ tensors: dict{str : numpy.array}

P4 A Tensor B, MM ARG NFHH numpy.array £A.
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core list: list[int]

WAZE ZSEAOT LR 2 BER A PRAR A R, AT DAERRHE RS FH 1Y) core, 5 bmodel
SRR IRZEECH N, BER core list Shzsuk# core_list K ERT N, #Re M cored F
TR N A core SRR, X0 FRPAZIEHL A AL PR AR v] 20 B 250

BRI B 1:

output_tensors: dict{str : numpy.array}
FrA I Tensor P&dE, IR FIZRASH numpy.array 4.
ZIEX 2:

def process(self, graph name: str, input tensors: dict {str : sail. Tensor}, output tensors:.
—dict {str : sail. Tensor}, core list: list[int])->None

def process(self, graph name: str, input tensors: dict {str : sail. Tensor}, input shapes: dict
—{str : list}, output tensors: dict {str : sail. Tensor}, core list: list[int])->None

SR 2:
graph name: str

MAZE. FrEMITAE name,
input _tensors: dict{str : sail. Tensor}

WAL A A Tensor %, FIM sail. Tensor £ A,
input_shapes : dict {str : list}

wASEL. W& A Tensor [ shape.,
output_tensors: dict{str : sail. Tensor}

W SE. A Tensor AU%dE, I sail. Tensor i [H,
core_list: list[int]

BASE ZSBUOS LF 2 AR A FRER A 2, T AIEREAEEL 6 I ) core. 5 bmodel
XN AR N, %7 core_list Rpzs I A coreO TG N A core iR ; #7 core_list
PIKBEERT N, WA core_list FXF I ATHT N A~ core MUIEHE . X TS H5 A% HERL A Ab 3
PR G ISR

B

import sophon.sail as sail

if name ==' main "
bmodel path = "your bmodel.bmodel"

engine = sail.Engine(bmodel path,0,sail.IOMode.SYSI)
graph name = engine.get graph names()[0]

# prepare tensor map

input tensors map = engine.create input tensors map(graph name)
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AN

# inference typel
output tensors map = engine.process(graph name, input tensors map)

# inference type2
output tensors map = engine.create output tensors map(graph name)
engine.process(graph name, input tensors map, output tensors map )

5.11.17 get_device id

PR Engine Hiik 4 id 5
B A

def get device id(self)->int

TR ERPLE

tpu_id : int
& Engine i id 5
B

import sophon.sail as sail

if name ==' main "
bmodel path = "your bmodel.bmodel"
engine = sail.Engine(bmodel path,0,sail. IOMode.SYSI)

dev_id = engine.get device id()

5.11.18 create input tensors map

A H A Tensor FIBLES, £ python #2211+ A58l dict{str : Tensor}
#jEgk:

def create input tensors map(self, graph name: str, create mode: int = -1)->dict{str :_
—Tensor}

SR BEW:
graph name: str

FREMTHE K name.

create _mode: int

@ Tensor PEEHAFIIE. N 0 WA ECRGENA, N 1 R BCBs A7, HAd i)
HRH Engine o I0OMode 1L ESL
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S

output: dict{str : Tensor}
iR [A] name:tensor [1<F4lL,
B

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"

engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)
graph name = engine.get graph names()[0]

# prepare tensor map

input tensors map = engine.create input tensors map(graph name)

5.11.19 create output tensors map

A H A Tensor PMLET, FE python #2110 H A7 dict{str : Tensor}
#ZgA:

def create output tensors map(self, graph name: str, create _mode: int = -1)->dict{str :_
—Tensor}

SEE]:
graph name: str
FrE 155 & name.
create__mode: int

A7 Tensor 4B NAFRIRE . b 0 B RABLRENAE, A 1 B R ECRES AT, HoAd A )
HHE Engine H IOMode BHC B/ HL -

AR RVAIE

output: dict{str : Tensor}
IR [A] name:tensor [15-41,
B

import sophon.sail as sail

if name ==' main
bmodel path = "your bmodel.bmodel"
engine = sail. Engine(bmodel path,0,sail. IOMode.SYSI)

graph name = engine.get graph names()[0]

(N otgkEE)
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AN

# prepare tensor map

output tensors map = engine.create output tensors map(graph name)

5.12 sail.MultiEngine
ZERERIMERLT |88, SCHURRE TR IR 2 SRR A 2

5.12.1 MultiEngine

¥t&a4k MutiEngine.

HHEX:
def  init  (self, bmodel path: str, device ids: list[int], sys_out: bool=True, graph idx:_
SR

bmodel path: str
bmodel e B8 12

device ids: lists|int]

% MultiEngine ] JLAGH BERLUE IR B 27 ~) AL B4R HY 1D

sys_out: bool

T AR B RGENAF, BOAH True
graph idx : int

FFER TR R index.

ZNIMEE

import sophon.sail as sail

if  name ==' main

dev_id = [0,1]
bmodel path = "your bmodel.bmodel"

engine = sail. MultiEngine(bmodel path,dev_id)
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5.12.2 set print_flag

BEREATTEHREE .
#rgk:

def set print flag(self, print flag: bool)->None

S LW

print_flag: bool
9 True W, FTHIRNAE R, SNAITH.
ER M TR

import sophon.sail as sail

if name =="'  main
dev_id = [0,1]
bmodel path = "your bmodel.bmodel"
engine = sail. MultiEngine(bmodel path,dev_id)
engine.set print flag(True)

5.12.3 set_print_time

BCE AR TT E R BEAERT
B A

def set print time(self, print flag: bool)->None

SE]:

print_ flag: bool
A True Wf, FTEIFEFENS, HNAFTEL
ZRIMEE

import sophon.sail as sail

if name ==' main "
dev_id = [0,1]
bmodel path = "your bmodel.bmodel"

engine = sail. MultiEngine(bmodel path,dev_id)

engine.set print time(True)
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5.12.4 get device ids

AR MultiEngine H g al HIG R BEILGE TR~ > AL BEER Y id.

#rgk:

def get device ids(self) -> list[int]

A ERAIE

device ids: list[int]
AR [ AT AL AR REAIL SRR 27 > AL PR Y idls
A BIRES:

import sophon.sail as sail

if name =="'  main
dev_id = [0,1]
bmodel path = "your bmodel.bmodel"

engine = sail. MultiEngine(bmodel path,dev_id)

ids = engine.get device ids()

5.12.5 get graph names

FRH MultiEngine # A BA BT R 2 55
B A

def get graph names(self)->list

BRI W]

graph names: list
MultiEngine o FrA 115 E#Y name #5135 .
ZRIMEE

import sophon.sail as sail

if name ==' main "
dev_id = [0,1]
bmodel path = "your bmodel.bmodel"

engine = sail. MultiEngine(bmodel path,dev_id)

graph names = engine.get graph names()
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5.12.6 get input_names

R E T A B T s A Tensor [#) name
Bk

def get input names(self, graph name: str)->list

S LW
graph_name: st
WE FEAM PR E R name,
AR
input_names: list
iR 13 5 1T E T i A Tensor 1 name B9%13% .
B

import sophon.sail as sail

if name =="'  main
dev_id = [0,1]
bmodel path = "your bmodel.bmodel"
engine = sail. MultiEngine(bmodel path,dev_id)
graph names = engine.get graph names()

input names = engine.get input names(graph names[0])

5.12.7 get output names

FRUGE 7133 B W i i i Tensor 1) name,
HErEA:

def get output names(self, graph name: str)->list

SE]:
graph name: str
WOE F7 LA P TR R name.,
A ERVAIE
output names: list
R A TH R E P A i i Tensor 11 name 15132
ZNIMCE
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import sophon.sail as sail

if name ==' main "

dev_id = [0,1]
bmodel path = "your bmodel.bmodel"

engine = sail. MultiEngine(bmodel path,dev_id)

graph names = engine.get graph names()

output names = engine.get output names(graph names[0])

5.12.8 get_input_shape

Eif e THE B R fi A Tensor 11 shape.
g

def get input shape(self, graph name: str, tensor name: str)->list

SR BEW:
graph name: str
WE T EAMPTH A E R name,
tensor name: str
LAY Tensor 1) name.,
AR ERVAIE
tensor_shape: list
% name R A Tensor Wi K4ERET shape,
B

import sophon.sail as sail

if name =="'  main

dev_id = [0,1]
bmodel path = "your bmodel.bmodel"

engine = sail. MultiEngine(bmodel path,dev_id)

graph names = engine.get graph names()

input names = engine.get input names(graph names[0])

input shape = engine.get input shape(graph name,input names[0])
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5.12.9 get output shape

e A E R E Hr ) Tensor [ shape.
g A

def get output shape(self, graph name: str, tensor name: str)->list

SR
graph name: str
WE T EA TR E) name.,
tensor name: str
EPA ) Tensor 1) name,
BRI
tensor shape: list
1% name % Tensor ) shape.
B

import sophon.sail as sail

if name == "
dev_id = [0,1]
bmodel path = "your bmodel.bmodel"

engine = sail. MultiEngine(bmodel path,dev_id)

graph names = engine.get graph names()

output names = engine.get output names(graph names[0])

output shape = engine.get output shape(graph name,output names|[0])

__main

5.12.10 process

FERFE R TR I THER, SRR IR G AT I B A -
#njEk:

def process(self, input tensors: dict {str : numpy.array})->dict {str : numpy.array}

def process(self, input tensors: list[dict{str: sophon.sail. Tensor}] )->dict {str : Tensor}

e L

input_ tensors: dict{ str :
& A1 Tensors,
AR FERTALAE

output tensors: dict{str : numpy.array}

numpy.array }
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R RIHERZ 5 AR .
B

import sophon.sail as sail
import numpy as np
if name =="' main
dev_id = [0,1]
handle = sail.Handle(0)

bmodel path = 'your bmodel.bmodel'

engine = sail. MultiEngine(bmodel path, dev id)

graph name = engine.get graph names()[0]

input names = engine.get input names(graph name)
output names = engine.get output names(graph name)

input tensors map = {}

# form 1

input numpy map = {}

for input name in input names:
data = np.ones(engine.get input shape(graph name,input name),dtype=np.float32)
input numpy map = {input name:data}

output tensors map = engine.process(input numpy map)

print(output tensors map)

# form 2

for input name in input names:
data = np.ones(engine.get input shape(graph name,input name),dtype=np.float32)
tensor = sail. Tensor(handle,data)
input tensors maplinput name| = tensor

input tensors vector = [input tensors map]

output tensors map = engine.process(input tensors vector)

print(output tensors map)

5.13 sail.bm_image

bm_image ;& BMCV iy BALity, £ 7 —-KEGWELEGFL, 252 BMImage
BMImageArray [ NHRICE .

B A

def width(self) -> int

BRI W]

width : int
AR [ PR Y T -
B A:
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def height(self) -> int

B LW
height : int

R B

#jEgk:

def format(self) -> sail. Format

AR

format : sail.Format
I [l R A
g

def dtype(self) -> sail.ImgDtype

BRI B

dtype : sail.ImgDtype
1 [l A ) s X
ZRUIMEE

import sophon.sail as sail
if  name =='_main
tpu_id =0
handle = sail.Handle(tpu_id)
image name = "your image.jpg"
decoder = sail.Decoder(image name, True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmimg = BMimg.data()# here is a sail.bm image
print(bmimg. width(),bmimg.height(),bmimg.format(),bmimg.dtype())

5.14 sail. BMImage

BMImage £ 7 —5KE T AYEEBEE, WA Bmev 3 16f BMImage 4>y Tensor ¥E£T

R HER
BMImage il Bmev 4 HFEFTHA F QA BRER AR 1 BEA RO 2R L.
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5141 init_

¥4tk BMImage.
B

def  init  (self)

—ImgDtype)

def  init  (self, handle: sail.Handle, h: int, w: int, format: sail. Format, dtype: sail.

SEE]:
handle: sail.Handle

B BMImage FT{ER &4 -
h: int

FMR I
w: int

FIRIYBE «

format : sail.Format

ECAEL 5=
dtype: sail.ImgDtype

BRI BRI
5.14.2 width

RHE BRI TE -
HHEX:

def width(self)->int

SEA R ERUAE
width : int
1R ] AL T
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5.14.3 height

BB -
#rgk:

def height(self)->int

BRI B
- height : int
A ESEEQEhE

5.14.4 format

R EZ A5
g

def format(self) -> sail. Format

P EEERTLR
- format : sail.Format

A o] P R A%

5.14.5 dtype

AREE B K2 2
HHEX:

def dtype(self)->sail. ImgDtype

A ERPIE
- dtype: sail.ImgDtype
1 [l AR ) R 2R 2L

5.14.6 data

FEL BMImage PN3#BAY bm  image.
ZJEA:

def data(self) -> sail.bm _image

BRI L
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img : sail.bm image
iR o] LR N ERY) bm_image.,
5.14.7 get device id

R BMImage H1ii s id 5.
B A

def get device id(self) -> int

BRI B
device id : int

iz[5] BMImage Hiyi 4 id 5

5.14.8 get handle

FHL BMImage #1f{ Handle,
ZEA:

def get handle(self):

R B
Handle : Handle
iz [A] BMImage Hf{ Handle

5.14.9 asmat

} BMImage A pEE4 5 numpy.ndarray
#NgA:

def asmat(self) -> numpy.ndarray|[numpy.uintg]

A ERPAIE
image : numpy.ndarray[numpy.uint§|

iz (5] BMImage HH9%d -
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5.14.10 get plane num

FREL BMImage H &% plane H%E .
Bk

def get plane num(self) -> int:

A ERAIE
- planes num : int

iz 1] BMImage /&% plane % .

5.14.11 align

¥ BMImage 64 Xf5%
#jE:

def align(self) -> int:

REME e
- ret : int

& [a] BMImage J& 5% 57 B -1 ARFRKI0 AUR A

5.14.12 check _align

R BMImage Ht IR 215X 57
B A

def check align(self) -> bool:

SEA R ERUAUE
- ret : bool

1 AT XFF,0 REANFF

5.14.13 unalign

¥ BMImage X535
#Z g

def unalign(self) -> int:

BRI L
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ret : int

i 1] BMImage Je 75 AXFFF M- 1 AARRI,0 AN

5.14.14 check _contiguous_memory

#KH BMImage H KR N T7 e 7 5%
#HEX:

def check contiguous memory(self) -> bool:

T ERPE

ret : bool
1 RFRTELE0 RFEARTESE
ZR MR

import sophon.sail as sail

if name ==' main

dev_id =0

handle = sail.Handle(dev _id)

decoder = sail.Decoder(file path, False, dev_id)
BMimg = sail. BMImage()

ret = decoder.read(handle, BMimg)

# get bm_image
bm image = BMimg.data()

—device id(), BMimg.get plane num(), BMimg.get handle())

# get mat
np data = BMimg.asmat()

# align BMimg
ret = BMimg.align()
if ret:
print("align success")
else:
print("align failed")

print(BMimg.check align())
# unalign BMimg

ret = BMimg.unalign()
if ret:

# get BMimg width,height,dtype,format,device id,plane num,handle
print(BMimg.width(), BMimg.height(), BMimg.format(), BMimg.dtype(), BMimg.get

file path = '/data/jinyu.lu/jpu_test/1920x1080 yuvj420.jpg' # & 24 45 oy S i 4%
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AN

print("unalign success")
else:
print("unalign failed")

# check contiguous memory
print(BMimg.check contiguous memory())

5.15 sail.BMImageArray

BMImageArray ;& BMImage W%, 72 KK HIE £ 0 A .
#6759 BMImageArray N7 SEAUEE HHCREAE2 R93260
. 4 5K i BMImageArray AA4E 200 images = BMImageArray4D()

5151 it

¥lA 4k BMImageArray .
B A

def  init  (self):

def  init  (self, handle: sail.Handle, h: int, w: int, format: sail. Format, dtype: sail.
< ImgDtype)

SR
handle: sail.Handle
BeE BMImage FrE & A4 -
h: int
RIS
w: int
SR
format : sail.Format

BRI
dtype: sail.ImgDtype

BRI RS2
B
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import sophon.sail as sail
if  name =='_ main
# Create BMImageArray4D

images = sail. BMImageArray4D()

# Create BMImageArray4D with parameters

handle = sail.Handle(1)

bmcv = sail. Bmcv(handle)

decoder = sail.Decoder("your image.jpg",True,1)

ori img = decoder.read(handle)

images = sail. BMImageArray4D(handle, ori img.height(), ori img width(), ori img.
—format(), ori img.dtype())

5152  getitem

FRE index | AY bm_image.
g A:

def  getitem  (self, i: int)->sail.bm image

SR

i int
2R M R index.
AR F (NP E

img: sail.bm_image

i8] index FAYEIE .

ZR LM EE
import sophon.sail as sail
if name ==' main "

# Create BMImageArray4D with parameters
handle = sail.Handle(1)

bmcv = sail. Bmcv(handle)

decoder = sail.Decoder("your image.jpg",True,1)
ori img = decoder.read(handle)

—format(), ori img.dtype())

images.copy from(0,ori img)

# get the bm image from index O

img 0 = images.  getitem  (0)

print("image0 from bmimg array:",img 0.width(),img 0.height(),img 0.dtype())

images = sail. BMImageArray4D(handle, ori img height(), ori img.width(), ori img.
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5.15.3  setitem

FEEMRPE DRI ER R L.
#rgk:

def  setitem  (self, i: int, data: sail.bm image)->None

ZERW:
i: int
g N TR ELHE DUF 1Y) index

data: sail.bm image

e S ANNIEEC T 6T
ZN IV
import sophon.sail as sail
if name ==' main "

# Create BMImageArray4D with parameters

handle = sail.Handle(1)

bmcv = sail. Bmcv(handle)

decoder = sail.Decoder("your image.jpg",True,1)

ori img = decoder.read(handle)

images = sail. BMImageArray4D(handle, ori img height(), ori img width(), ori img.
—format(), ori img.dtype())

# copy image to the specified index

images.  setitem  (3,ori_img.data())

5.15.4 copy from

FEEMRYE DR ER RG] L.
#rgk:

def copy from(self, i: int, data: sail. BMImage)->None

e L
ir int

i N\ F5 2P D11 index
data: sail. BMImage

it 248 DU BB B
B
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import sophon.sail as sail
if  name =='_ main
# Create BMImageArray4D with parameters
handle = sail.Handle(1)
bmev = sail.Bmcv(handle)
decoder = sail.Decoder("your image.jpg",True,1)
ori_ img = decoder.read(handle)
images = sail. BMImageArray4D(handle, ori img.height(), ori img width(), ori img.
—format(), ori_img.dtype())
# copy image to the specified index
images.copy from(0,ori img)

5.15.5 attach from

FEMR attach FIRFEMRT| L, XHEBA WD, PreAd 2 nEd & 2017 .
B A:

def attach from(self, i: int, data: BMImage)->None

ZR M T
import sophon.sail as sail
if name  ==' main "

# Create BMImageArray4D with parameters

handle = sail.Handle(1)

bmcv = sail. Bmcv(handle)

decoder = sail.Decoder("your image.jpg",True,1)

ori_img = decoder.read(handle)

images = sail. BMImageArray4D(handle, ori img height(), ori img width(), ori img.
—format(), ori img.dtype())

# Attach image to the specified index

images.attach from(1,ori img)

5.15.6 get device id

FHEL BMImageArray H IS .
#ZIgA:

def get device id(self) -> int:

AT ERPIE

device id: int
BMImageArray H X% id 5
ZN IV
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import sophon.sail as sail
if  name =='_ main
# Create BMImageArray4D with parameters
handle = sail.Handle(1)
bmev = sail.Bmcv(handle)
decoder = sail.Decoder("your image.jpg",True,1)
ori_ img = decoder.read(handle)
images = sail. BMImageArray4D(handle, ori img.height(), ori img width(), ori img.
—format(), ori_img.dtype())
# Get device id of this BMImageArray
devid = images.get device id()
print("device id:",devid)

5.16 sail.Decoder

R, TSI G BRI ) R
SEARTINE S LTSI
T S jpeg baseline, AN2FA 1 jpeg
PUAT S FFAE R h264,h265. i R EM X YUV-nvl2, YUVJ420P Zi# YUV420P;

5.16.1 __init_

W64k Decoder,
#jEgk:

def  init  (self, file path: str, compressed: bool=True, tpu_id: int=0)

SRV
file path: str

RS SO FRY Path 580 RTSP ) URL,
compressed: bool

BT RAS I E RS NV12, default: True. JFREZ G AT ENAE. AT, (HEH
NI EE /L SERERE 16 BEERA AT, HAm AL I 4 RELERL

tpu_id: int
B B BRI R S AL PR id 5

e
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5.16.2 is_opened

HIWHE SRR TT T
#rgk:

def is_opened(self) -> bool

BRI B

judge ret: bool
FIIF PR M True, JMuRIE] False.
ZRUIMEE

import sophon.sail as sail

if name ==' main "
file path = 'your video file path.mp4' # % %44 & H X &4
dev id =0

decoder = sail.Decoder(file path, True, dev_id)
ret = decoder.is_ opened()
print("Decoder opened:", ret)

5.16.3 read

M Decoder HriEH—MiE 14 .
#rpEk 1

def read(self, handle: sail.Handle, image: sail. BMImage)->int

SERW] 1:
handle: sail. Handle

i NS4, Decoder i I HYE REILIE TR EE 7 > AL FEAR 1) Handle.,
image: sail. BMImage

SR R EEE] image H.

RIPE B 1:
judge ret: int

BEUSIR R 0, SRR ] HAE

ZpEk 2:

def read(self, handle: sail. Handle)- >sail. BMImage

S 2:
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handle: sail.Handle
W ANSEL. Decoder {5 F YR BEML IR 227 > AL #ER 1Y) Handle.
BB 2:
image: sail. BMImage
PR LR image s
RIS 1:

import sophon.sail as sail

if name ==' main "
file path = your v1deo file _path.mp4' # &84 4 6 X BEE
dev_id =0

handle = sail.Handle(dev id)
decoder = sail.Decoder(file path, True, dev_id)
image = sail. BMImage()
ret = decoder.read(handle, image)
if ret ==
print("Frame read successfully")
else:
print("Failed to read frame")

AP 2:

import sophon.sail as sail

if mname ==' main
file path = 'your video file _path.mpd' # FHEHEH X BE
dev_id =0
handle = sail.Handle(dev _id)
decoder = sail.Decoder(file path, True, dev_id)

BMimg = decoder.read(handle)

5.16.4 read

M Decoder HHZZE—MiEI4
ZJEA:

def read (self, handle: sail.Handle, image: sail.bm _image)->int

S
handle: sail.Handle
i AZ%0. Decoder fifi Fi 18 BEAIEIRE 24 ST AL PEERY) Handle,

image: sail.bm image
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WS FEPEEIE] image H.
B L

judge ret: int
BEBURER R 0, SRR M AR .
A BIRES:

import sophon.sail as sail

if name ==' main "
file path = 'your video file path.mpd' # &5 % 4 &8 X %%
dev id =0

handle = sail.Handle(dev_id)
decoder = sail.Decoder(file path, True, dev_id)
image = sail. BMImage()
bm img = image.data()
ret = decoder.read (handle, bm img)
if ret ==
print("Frame read successfully into bm image")
else:
print("Failed to read frame into bm image")

5.16.5 get frame _shape

#RHL Decoder | frame 111 shape.
#Z g

def get frame shape(self)->list

AR FERTALE
frame shape: list

iR B 241 frame 1) shape.

il Cg:
import sophon.sail as sail
if name ==' main "
file path = 'your video file path.mp4d' # &84 A & o X A7
dev id =0

handle = sail.Handle(dev_id)
decoder = sail.Decoder(file path,True,dev_id)
print(decoder.get frame shape())
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5.16.6 release

Bt Decoder %,
EEA:

def release(self) -> None

ZRUIMEE
import sophon.sail as sail
if name ==' main "
dev_id =0

file path = 'your video file path.mp4' # &5 4 &8 %7
handle = sail.Handle(dev_id)

decoder = sail.Decoder(file path,True,dev id)

decoder.release()

5.16.7 reconnect

Decoder FRRIER:.
EgA:

def reconnect(self) -> None

ZR LM EE
import sophon.sail as sail
if name ==' main "
dev_id =0

file path = "your video file path.mp4"
decoder = sail.Decoder(file path, True, dev_id)
# EHEERDE

decoder.reconnect()

5.16.8 enable dump

TSR dump S AUIINEE (REGED), TR AFRZE 1000 MORMET I .
B A:

def enable dump(dump max seconds: int):

SR

dump max_seconds: int
BIASEL. dump MU ERIHS , W2 WER AVpacket Z2fEBAIIN B KK .
ZN MR
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import sophon.sail as sail

if  name =='_ main
dev_id =0
file path = "your video file path.mp4"
decoder = sail.Decoder(file path, True, dev_id)
dump max seconds = 100

decoder.enable dump(dump max seconds)

5.16.9 disable dump

PRS0 dump 5 ABUSIIRE, 62T R B0 R B DU
BB

def disable dump():
""" Disable input video dump without encode.

ZN IV
import sophon.sail as sail
if  name =='_main "
dev_id =0

file path = "your video file path.mp4"
decoder = sail.Decoder(file path, True, dev_id)
decoder.enable dump(100)

decoder.disable dump()

5.16.10 dump

FEV I BL R BN %] - dump R HTEEEP AR T REH, W0 dump T TR
A PN BT Ui MO S BT, PRI 1Y dump SEELRA gop S EAE, SEkr dump RGPS
KA TRASERR . RERRT M ABH) gop_size, gop BUK, BREBK.

g

def dump(dump pre seconds: int, dump post seconds: int, file path: str)->int

dump pre seconds: int
MAZHE AR B 120 2 BT BRI
dump post seconds: int

WASH ATV M I 220 2 DS R RO O
file path: str

WMASH. BRAE.
A ERVAIE
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judge ret: int
A IA] 0, 2K WOk ] AL

ZRLIMEE
import sophon.sail as sail
if name ==' main "
dev_id =0

file path = "your video file path.mp4"
decoder = sail.Decoder(file path, True, dev_id)
dump pre seconds = 3
dump post seconds = 3
output file path = "output video path.mp4"
int ret = decoder.dump(dump pre seconds, dump post seconds, output file path)
if ret ==
print("successfully!")
else:
print("Failed!")

5.17 sail.Encoder
gy, WSCI RGBSR gaiY , PASCERAFIA SO HE rtsp/rtmp I

517.1 _init_

¥ t&4% Encoder,
B R g as dl A ik -
SE T2

def  init  (self)

B TEHEEZI i
IR B X 1:

def  init  (self, output path: str, handle: sail.Handle, enc fmt: str, pix fmt: str, enc
—params: str, cache buffer length: int=>5, abort policy: int=0)

PP T AL VB 2:

def  init  (self, output path: str, device id: int, enc fmt: str, pix fmt: str, enc
—params: str, cache buffer length: int=>5, abort policy: int=0)

SHBEW:
output path: str
WASE GRS R AR, SCREASH SO (MP4, ts %F) il rtsp/rtmp 3.
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handle: sail.Handle
B ASEL. Hi%e% handle L. (45 device_id —k—)
device id: int

MWASE. Hlibas device_id. (5 handle —3&—, $§& device_id W}, Zmhls s a4
Handle)

enc_fmt: str

MASE. GiokE, 45 h264 bm F h265 bm/hevc bm.
pix_fmt: str

WMASH. it iR, SR NVI12 7 1420, #EFEE ] 1420,
enc_params: str

W ANSE OIS S8, T "width=1920:height=1080:gop=32:gop preset=3:framerate=25:bitrate=2000"
, Horfr width 1 height /225, BROIAM bitrate il ik, B2 kbps, ZHUTH5E ap I
bitrate k%% .

cache buffer length: int

BWASEL. WIEEBIIKIE, BRIAHN 5. sail.Encoder PR 4E—ANEAFAI, M ITE HE
TR T 24 -

abort policy: int

WASE . FAASEWE, video write % I AJFELLIRIS . 154 0 B, video write % 157
RUaR[E-1. ¥k 1 BF, pop BAFISk. ek 2 BF, JEZBAA. %8 3 B, PHIEE B gmh A2
FE—Mi, BAHP=AEZ51,

5.17.2 is_opened

FIKr S as e mITIT
B A

‘def is opened(self) -> bool

1B MM B
- judge ret: bool
i TR A True, KRMGR ] False.

ZN IV
import sophon.sail as sail
if  name ==' main "
dev_id =0

handle = sail.Handle(dev _id)
out path = "path/to/your/output/file"
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AN

enc fmt = "h264 bm"
pix_fmt = "I420"

—preset=2:framerate=25"
cache buffer length =5
abort policy = 0

—length, abort policy)
print(encoder.is _opened())

enc_params = "width=1920:height=1080:bitrate=2000:gop=32:gop

encoder = sail. Encoder(out path, handle, enc_fmt, pix fmt, enc params, cache buffer

5.17.3 pic_encode

it —iKE F, R B gRiS 51 data.
g 1:

def pic_encode(self, ext: str, image: BMImage)->numpy.array

g 2:

def pic encode(self, ext: str, image: bm image)->numpy.array

SHBE:
ext: str

WASEL FER D%, "jpg" . ".png" &,
image: BMImage/bm _image

WOA 2 K. WMOA KB O, R %
DATA TYPE EXT IN BYTE WKk .

A ERIIE
data: numpy.array

G I A E 2R 8 AP I T

FORMAT BGR_PACKED,

A BiIfRAS:
import sophon.sail as sail
if  name ==' main "
dev_id =0

handle = sail.Handle(dev_id)

img path = "path/to/your/output/file"

decoder = sail.Decoder(img path,False,dev_id)
img = decoder.read(handle)

# img = decoder.read(handle).data() //bm image
encoder = sail.Encoder()

data = encoder.pic encode(".jpg", img)

print(data)
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5.17.4 video write

BT AEEA—WIEG. SB, HORRIEIUR . B MRS
BIUBA 1:

def video write(self, image: sail. BMImage)->int

B 2:

def video write(self, image: sail.bm _image)->int

SHBE:
image: sail. BMImage
MASE. WAER.

1E BM1684 |, Mggiddnfg Ei%a (BP pix_fmt) Sk 1420 B}, fR48i51H image [ shape AJ
PAE IR SEm AR SRR NVI2 B, 2K image (1) shape 5 i) 58 5 —2K,
B bmev _image storage convert A FEHe, W HE S NPU %k,

fE BM1684X L, £ % i% (9 image K shape AT DA L5 95 i% &5 09 % & A [, A ¥ 4 )
bmev _image vpp convert fif resize FIAE .

BRI BEW]:
judge ret: int

SRR 0, WIRZAT S C R -1, NERGATBAS s — Wi i SR MR aR ]2 A — Wi
Doty AHHERRIMR -3 AHNFEA HREME I -4

ZRIMEE
import sophon.sail as sail
if name ==' main "
dev_id =0

handle = sail.Handle(dev _id)

img path = "your img path"

decoder = sail.Decoder(img path,False,dev id)

img = decoder.read(handle)

out path = "path/to/your/output/file"

enc_fmt = "h264 bm"

pix fmt = "1420"

enc_params = "width=1920:height=1080:bitrate=2000:gop=32:gop
—preset=2:framerate=25"

cache buffer length =5

abort policy = 0

encoder = sail.Encoder(out path, handle, enc fmt, pix fmt, enc params, cache buffer
—length, abort policy)

ret = encoder.video write(img)

# ret = encoder.video write(img.data()) # sailbm image

print(ret)
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5.17.5 release

REC I A o
B

def release(self)->None

B

import sophon.sail as sail
if name ==' main

dev_id =0

handle = sail.Handle(dev _id)

out path = "path/to/your/output/file"

enc fmt = "h264 bm"

pix fmt = "I420"

enc_params = "width=1920:height=1080:bitrate=2000:gop=32:gop
—preset=2:framerate=25"

cache buffer length =5

abort policy = 0

encoder = sail. Encoder(out path, handle, enc_fmt, pix fmt, enc params, cache buffer
—length, abort policy)

encoder.release()

5.18 sail.Decoder RawStream
PRILARAG S, nISCEl H264 /H265 (RIS .

5.18.1  init_

B A:

def  init  (self, tpu_id: int, decformat: str)

SR
tpu_id: int

WASH. MR BB R T b 2R id, BRIAK 0.
decformat: str

WMASR WmARBRAEI, SCRF h264 Al h265
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5.18.2 read

M Decoder HEH—Mi 14 o
g 1:

def read(self, data: bytes, image: BMImage, continue frame: bool = False) -> int

SR 1:
data: bytes
WIASH. PRI I Edh .
image: sail. BMImage
LS. PRI EEE] image .
continue frame: bool
WMASE. REES W, BILK False,
B3] 1
judge ret: int
BEBORIIR ] 0, SR I m] HoABAE

5.18.3 read _

M Decoder HszH—1mil&1% .
#ZNJEA 1:

read (self, data_bytes: bytes, image: bm_image, continue frame: bool = False)

SR 1:
data: bytes
WIASHL. PRI I8 .
image: sail.bm image
S FEEREERE] image .
continue frame: bool
WASHE. RETESEM, BIAH False.
BRI 1:
judge ret: int
BEBUSEAR[A] 0, SR MGR ] HARAA .
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5.18.4 release

Bt Decoder %,
#EpA:

def release(self) -> None

B

import sophon.sail as sail

filepath = 'car.264'
with open(filepath, 'rb') as f:
raw264 = fread()

decoder = sail.Decoder RawStream(0, 'h264')
encoder = sail.Encoder('output.mp4', 0, 'h264 bm', '1420',
'width=1920:height=1080:bitrate=3000")
for i in range(500):
bmi = sail. BMImage()
ret = decoder.read(raw264, bmi, True)
encoder.video write(bmi)

5.19 sail.Bmcv

Bmev 3525 1 I EURAL B 01, SCRPBECHEIGE -
JeIEZ 1 RE L]

ARICH Y, fE BM1684/BM1684X Bl M, st L BUNRE PR C T BEA AT 00 (e
crop_and_resize 7£ BM1684 |1 VPP+ FAEMIEIR L ~J AL BERSCBL) o S SE DL R
FAICHI AR

L s A A B R A KT 16
2. &R To e 4 B P L B A T i ik

3. B AR/ R A R $dE %t DATA TYPE EXT IN BYTE SIGNED
DATA TYPE EXT 4N BYTE DATA TYPE EXT FLOAT32

4. g AWE F device memory AFE DDRO |

5. % A R KR FORMAT_YUV422P, i i 4% X R 9 FORMAT _NV12 &
FORMAT _COMPRESSED, Jf H i A 7% - h B R ks AR A LA
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input_ format output format

FOR- FORMAT ARGB_PACKED FOR-

MAT RGBP SEPARATE | MAT ABGR PACKED

FOR- FORMAT ARGB_ PACKED FOR-

MAT BGRP_SEPARATE | MAT ABGR_PACKED

FORMAT GRAY FORMAT YUV420P FORMAT YUV422P FOR-
MAT YUV444P

FORMAT YUV420P FORMAT GRAY FORMAT YUV422P FOR-
MAT YUV444P

FORMAT YUV444P FORMAT GRAY

FORMAT COMPRESSED | FORMAT GRAY FORMAT YUV422P FOR-
MAT YUV444P

2 HAL 5 2 ik 5 ASSEPEIE, 32 D SEIEECESA” VPP B BB R 2 > AR BRER” 1Y Bmev
M VPP, B0, Kf 2 R IR~ 2 S AL B, B REILIE TR L~ ) AL B AR 546
i ABIHE(H (Nearest Interpolitan) , AR FAR VPP 4k B4 o e fi{E
M, ARG

5.19.1 it

Wtk 4k Bmev
Bk

def  init  (self, handle: sail. Handle)

SHLEW:
handle: sail.Handle
¥8x€ Bmev i FH & A4 o

5.19.2 bm_image to_tensor

 BMImage/BMImageArray %44tk Tensor,
#EX 1:

def bm image to tensor(self, image: sail. BMImage) -> sail. Tensor

SRR 1:

image: sail. BMImage
Tt LA R B
BRI B 1

tensor: sail.Tensor
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1R 8l 554 J5 1) Tensor,
B EY:

import sophon.sail as sail

if name ==' main
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

tensor = bmcv.bm image to tensor(BMimg)# here is a sail. Tensor

g 2:

def bm_image to tensor(self,
image: sail. BMImageArray,
tensor) -> None

SR 2:
image: sail. BMImageArray
MASH AR R B -
tensor: sail. Tensor
2. FeA 5 Tensor,
B

import sophon.sail as sail

if name =="'  main
tpu _id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

bmcv.bm image to tensor(BMimg,tensor)

tensor = sail. Tensor(handle,(1920,1080),sail. Dtype. BM_FLOAT32,True, True)
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5.19.3 tensor to bm image

B¢ Tensor ¥4t &) BMImage/BMImageArray .
#HEX 1:

def tensor to bm image(self,
tensor: sail. T'ensor,
bgr2rgb: bool=False) -> sail. BMImage

ZRRM 1:
tensor: sail. Tensor
MBS TR Tensor,
bgr2rgb: bool, default: False
MASH RAPEAT G a6
BRI 1:

image : sail. BMImage

I [E] A 5 ) PR
A BIRS:
import sophon.sail as sail
if name ==' main "
tpu_id = 0

handle = sail.Handle(tpu id)

image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

tensor = bmcv.bm image to tensor(BMimg)# here is a sail. Tensor
BMimg2 = bmcv.tensor to bm image(tensor)

A 2:

def tensor to bm image(self,
tensor: sail. T'ensor,
img: sail. BMImage | sail. BMImageArray,
bgr2rgb: bool=False) -> None

SRR 2:

tensor: sail. Tensor
MASH FifkRi Tensor.

img : sail. BMImage | sail. BMImageArray
LS. RIS R .
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bgr2rgb: bool, default: False
WA BT EGR A E B
ZNIMEE

import sophon.sail as sail

if  name ==' main "
tpu_id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

tensor = bmcv.bm_image to tensor(BMimg)# here is a sail. Tensor
BMimg2 = sail. BMImage()
bmcv.tensor to bm image(tensor,BMimg2)

5.19.4 crop_and _resize

X A T3P resize.

SCLREfE * BM1684: VPP+ £ REML IR EE 24 ) AL #EAE * BM1684X: VPP
g

def crop and resize(self,

input: sail. BMImage | sail. BMImageArray,

crop_x0: int,

crop_yO0: int,

crop_w: int,

crop_h: int,

resize_ w: int,

resize h: int,

resize alg: sail.bmcv_resize algorithm=sail.bmcv_resize algorithm.BMCV INTER
—~NEAREST)

-> sail. BMImage

SR
input : sail. BMImage | sail. BMImageArray
FRALBE ) PR B R A AL
crop_x0 : int
BT HAE x il RS AL
crop_y0 : int
BT TE y B B R

crop_w : int
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BT Y58

crop_h : int
Y

resize_ w : int
KR resize 1 H BRI

resize_h : int
FIR resize ) H b o

resize alg : sail.bmcv resize algorithm
% resize WIE{EETE, ERIACH sail.bmev  resize algorithm.BMCV _INTER NEAREST
R B

output : sail. BMImage | sail. BMImageArray
A58 [l b 3 ) Pl A PR A K
B

import sophon.sail as sail

if name ==' main "
tpu_id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcev = sail. Bmcv(handle)

BMimg3 = bmcv.crop and resize(BMimg,0,0,BMimg. width(),BMimg.height(),640,640,
—sail.bmev_resize algorithm. BMCV _INTER NEAREST)

5.19.5 crop

Xt BRI T4 o
X 1:

def crop(self,
input: sail. BMImage | sail. BMImageArray,
crop_x0: int,
crop_yO0: int,
crop _w: int,
crop_h: int) -> sail. BMImage | sail. BMImageArray

ZH:
input : sail. BMImage | sail. BMImageArray
AL HRY 1 R B R KA
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crop_x0 : int
HOUET ITE x B BRI R
crop_y0 : int
ROV OHE y R IR A
crop_w: int
Y 9L
crop_h: int
BT AR
AT FERPE
output : sail. BMImage | sail. BMImageArray
A% [ A2k FHR 1 R R PR S
B

import sophon.sail as sail
if name =='  main
tpu _id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcv = sail. Bmcv(handle)
crop_x0, crop_y0, crop_w, crop_h = 100, 100, 200, 200
cropped BMimg = bmcv.crop(BMimg, crop x0, crop y0, crop_w, crop_h)

Xof R TEY, P —iK & B0 2 A~/ A
B 2:

def crop(self,
input: sail. BMImage
rects: list[list[]] ) -> list[sail. BMImage]

SR
input : sail. BMImage

FRAL BRI o
rects: list|list|]]

[[crop_x0,crop y0,crop wO,crop h0],[crop x1,crop yl,crop wl,crop hl]]|
crop xi: int

1R DAE x Rl BRI AR A
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crop_yi: int

551 AEETE DAE y B ERELR A
crop_wi : int

1 ARG D TE
crop hi : int

1R DAY -

RN BEW] 1:
output : list[sail. BMImage|

a5 ] b 3 Y P AR 53K

B

import sophon.sail as sail

if name ==' main

tpu_id =0
handle = sail.Handle(tpu id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)
rects = |

[0, 0, 40, 40],

[40, 40, 80, 80],

#...more

]

cropped images list = bmcv.crop(BMimg, rects)

5.19.6 resize

XG4T resize.
kA

def resize(self,
input: sail. BMImage | sail. BMImageArray,
resize_w: int,
resize h: int,
resize alg: bmcv_resize algorithm = BMCV INTER NEAREST)
-> sail. BMImage | sail. BMImageArray

SHBE:
input : sail. BMImage | sail. BMImageArray
FPAL PR PGl PR
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resize_ w : int
E14 resize M HARTESE
resize_h : int
FIfR resize 1Y H b .
resize alg : sail.bmcv _resize algorithm
% resize MR YL, ERIACH sail.bmev resize algorithm.BMCV _INTER NEAREST
AT EERPLE
output : sail. BMImage | sail. BMImageArray
A5 [l b 3 ) Pl R PR A K
B

import sophon.sail as sail

if name ==' main "
tpu_id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcev = sail. Bmcv(handle)

BMimg resize = bmcv.resize(BMimg,640,640,resize alg=sail. bmcv_resize algorithm.
—~BMCV _INTER NEAREST)

5.19.7 vpp _crop_and _resize

FIFA VPP BN I F f #8055 resize.
SEHRREE * BM1684: VPP * BM1684X: VPP

#Zgk:

def vpp crop and resize(self,
input: sail. BMImage | sail. BMImageArray,
crop_x0: int,
crop_y0: int,
crop_w: int,
crop_h: int,
resize_ w: int,
resize_h: int,
resize alg: bmcv_resize algorithm = BMCV _INTER NEAREST)
-> sail. BMImage | sail. BMImageArray

ZEM:
input : sail. BMImage | sail. BMImageArray
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AL HRY P (R B PR K4
crop_x0 : int
RO AE x B BB R A
crop_y0 : int
BOUET TE y B B R
crop_w : int
BT 58
crop_h : int
Oy
resize_w: int
K% resize [F) HARTEIE .
resize h : int
1% resize 1 HbRE
resize alg : sail.bmcv resize algorithm
K% resize BIFHIEEYE, BRIAH sail.bmev resize algorithm.BMCV INTER_NEAREST
BRI B
output : sail. BMImage | sail. BMImageArray
A0 [l b 3 ) VT A R PR A K
ZRIMTE

import sophon.sail as sail

if name ==' main "
tpu_id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcv = sail. Bmcv(handle)

crop_x0 = 100

crop_y0 = 100
crop_w = 200
crop_h = 200

resize_w = 300
resize_h = 300

resized BMimg = bmcv.vpp _crop and _resize(
BMimg,
crop _x0,
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AN

crop yo0,
crop_w,
crop_h,
resize w,
resize h,

sail.bmcv_resize algorithm. BMCV INTER NEAREST

5.19.8 vpp _crop_and_resize padding

A VPP BEPEIE P 5 A #EY 5 resize, I padding FIH57E K/

HEPE * BM1684: VPP * BM1684X: VPP
B

def vpp crop and resize padding(self,

crop_x0: int,

crop_y0: int,

crop_w: int,

crop_h: int,

resize_ w: int,

resize h: int,

padding: sail.PaddingAtrr,

-> sail. BMImage | sail. BMImageArray

input: sail. BMImage | sail. BMImageArray,

resize alg: bmcv_resize algorithm = BMCV _INTER NEAREST)

SR
input : sail. BMImage | sail. BMImageArray
Top AL HRY P R PR K4

crop_x0 : int

HOOUET FHE x i AR IR
crop_y0 : int

YT e y Bl R AR AR A
crop_w: int

Y 5L
crop_h : int

R T -
resizew : int

K% resize 1 H AR TS .
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resize _h : int
KR resize 1 H b
padding : sail. PaddingAtrr

padding HCE(F

resize alg : sail.bmcv _resize algorithm

% resize MR YL, ERIACH sail.bmev resize algorithm.BMCV _INTER NEAREST

AT EERPLE

output : sail. BMImage | sail. BMImageArray
A5 [l b 3 ) Pl R PR A K
B

import sophon.sail as sail

if name ==' main "
tpu_id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

bmcev = sail. Bmcv(handle)
paddingatt = sail.PaddingAtrr()
paddingatt.set stx(0)
paddingatt.set sty(0)
paddingatt.set w(640)
paddingatt.set h(640)
paddingatt.set r(114)
paddingatt.set g(114)
paddingatt.set b(114)

< height(),640,640,paddingatt)

BMimg = decoder.read(handle)# here is a sail. BMImage

BMimg4 = bmcv.vpp crop and resize padding(BMimg,0,0,BMimg.width(),BMimg.

5.19.9 vpp crop

FIH VPP g - A ) #5 .
BEA:

def vpp crop(self,
input: sail. BMImage | sail. BMImageArray,
crop_x0: int,
crop_yO0: int,
crop_w: int,
crop _h: int)->sail. BMImage | sail. BMImageArray

ZH -
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input : sail. BMImage | sail. BMImageArray
AL B P S PR A A
crop_x0 : int
ROV DHE x Bl R IR A
crop_y0 : int
BOUE E y AR IR
crop_w: int
BT I 9E
crop_h : int
BT T .
A ERVAIE
output : sail. BMImage | sail. BMImageArray
A [ Ak B 1 P R PR S 4
ZN MO

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmev = sail.Bmcv(handle)

crop x0 = 100

crop_y0 = 100

crop_w = 200

crop_h = 200

BMimg4 = bmcv.vpp crop(BMimg,crop x0,crop y0,crop w,crop h)

5.19.10 vpp_resize

A VPP BEPENE P 1 resize, SR AHHETIA.
X 1:

def vpp resize(self,
input: sail. BMImage | sail. BMImageArray,
resize_ w: int,
resize h: int,

—sail. BMImageArray

resize alg: bmcv_resize algorithm = BMCV _INTER NEAREST)->sail. BMImage |-
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SRGRW] 1:

input : sail. BMImage | sail. BMImageArray
oAb BE) PR B PR AL

resize_ w : int
KR resize 1 H BRI

resize_h : int
FIR resize ) H b o

resize alg : sail.bmcv resize algorithm
% resize WIE{EETE, ERIACH sail.bmev  resize algorithm.BMCV _INTER NEAREST
RIPE B 1:

output : sail. BMImage | sail. BMImageArray
A58 [l b 3 ) Pl A PR A K
B

import sophon.sail as sail

if name ==' main "
tpu_id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcev = sail. Bmcv(handle)

BMimg resize = bmcv.vpp resize(BMimg,640,640,resize alg=sail.bmcv resize
—.algorithm BMCV_INTER_NEAREST)

g 2:

def vpp resize(self,
input: sail. BMImage | sail. BMImageArray,
output: sail. BMImage | sail. BMImageArray,
resize Ww: int,
resize h: int,
resize alg: bmcv_resize algorithm = BMCV INTER NEAREST)->None

SR 2:

input : sail. BMImage | sail. BMImageArray
MAZA. FrAb B 1 B e B R R

output : sail. BMImage | sail. BMImageArray
i SE. ALPRE R ERE G AL

resizew : int
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W ANSE . BM%R resize W H R E .
resize _h : int
EASE . K1 resize W H bR E .
resize alg : sail.bmcv_resize algorithm
E1% resize BIFHIEEYE, BRIAH sail.bmev  resize algorithm.BMCV INTER NEAREST
ZR MR

import sophon.sail as sail

if  name =='_main "
tpu _id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name, True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

BMimg resize = sail. BMImage()

bmcev.vpp resize(BMimg,BMimg resize,640,640,resize alg=sail.bmcv resize algorithm.
~BMCV_INTER NEAREST)

5.19.11 vpp_resize padding

A VPP S & 7 iy resize, JIf padding.
g

def vpp resize padding(self,

input: sail. BMImage | sail. BMImageArray,

resize_ w: int,

resize h: int,

padding: PaddingAtrr,

resize alg: bmcv_resize algorithm = BMCV _INTER NEAREST)->sail. BMImage |-
—sail. BMImageArray

SH:
input : sail. BMImage | sail. BMImageArray
T AL HR P R B PR K4
resize  w : int
ER resize i) HARTERL .
resize_h : int
KR resize 1Y H bR,
padding : sail.PaddingAtrr
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padding AL E(F

resize alg : sail.bmcv_resize algorithm

g resize MIE{EE TS, ERIACH sail.bmev  resize algorithm.BMCV _INTER NEAREST

BRI W]

output : sail. BMImage | sail. BMImageArray
A0 [ b 3 ) Pl R P A K
B

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name, True, tpu_id)
BMimg = decoder.read(handle) # here is a sail. BMImage
bmcev = sail. Bmcv(handle)

paddingatt = sail. PaddingAtrr()

paddingatt.set stx(0)

paddingatt.set sty(0)

paddingatt.set w(640)

paddingatt.set h(640)

paddingatt.set r(114)

paddingatt.set g(114)

paddingatt.set b(114)

BMimg4 = bmcv.vpp resize padding(BMimg,640,640,paddingatt)

5.19.12 warp

Xt BRI T S AL e

JOREPE * BM1684: B REMLGE R EE~ > b Bl g * BM1684X: B BEMLIE R B 27 > b B 2%

B 1:

def warp(self,
input: sail BMImage | sail. BMImageArray,
matrix: list,
use bilinear: int = 0,
similar to opencv: bool = False)->sail. BMImage | sail. BMImageArray

SR 1:
input : sail. BMImage | sail. BMImageArray
TRAL R 1 1 B P KA

matrix: 2d list
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2x3 B S AL AR o
use bilinear: int

S R NMEAG(E, BOA O (A QB Id (e, 1
similar to opencv: bool

SE TS opency {5 AN T 1

B3] 1
output : sail. BMImage | sail. BMImageArray

a0 [ b T ) VT R PR A R

ZRUIMEE

import sophon.sail as sail

if name ==' main
tpu _id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

BMimg6 = bmcv.warp(BMimg, rotated matrix)

rotated matrix = [[0.9996914396,-0.02484,0],[0.02484,0.9996914396,0]]

A 2:

def warp(self,
input: sail. BMImage | sail. BMImageArray,
output: sail. BMImage | sail. BMImageArray,
matrix: list,
use Dbilinear: int = 0,
similar to opencv: bool = False)->int

SR 2:

input : sail. BMImage | sail. BMImageArray
FRALBER PR B PR B AL

output : sail. BMImage | sail. BMImageArray
TpaR m] e H A PR

matrix: 2d list

2x3 {5 ST AL A o
use_bilinear: int

SET T HDBRAMEAG(E, BN O (It AR {E, 1 MG (E

similar to_opencv: bool
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e -5 opency (AR FFRYEE O
RMI I 2:

WM hR A 0, R [EHE 0 fE.
B

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

rotated matrix = [[0.9996914396,-0.02484,0],[0.02484,0.9996914396,0]]
output = sail. BMImage()

ret = bmcv.warp(BMimg, output,rotated matrix)

5.19.13 convert _to

Xt BRI T L AR e

JIUREME * BM1684: B REALE IR E 7 ] APl * BM1684X: VPP+ B BEHLYE IR~ ) AL P
i

ZHEX 1:

def convert to(self,
input: sail. BMImage | sail. BMImageArray,
alpha_beta: tuple)->sail. BMImage | sail. BMImageArray

SEB] 1:
input : sail. BMImage | sail. BMImageArray
FPAL PR PG Bl PR
alpha_beta: tuple
TR = AN EE S AR R KL ((a0, bO), (al, bl), (a2, b2)).
R 1:
output : sail. BMImage | sail. BMImageArray
30 ] A L Y P Pl B
ERIIM TR
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import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

alpha_beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)
BMimg5 = bmcv.convert to(BMimg, alpha beta)

BIBR 2

def convert to(self,
input: sail. BMImage | sail. BMImageArray,
output: sail. BMImage | sail. BMImageArray,
alpha_beta: tuple)->None

SR 2:
input : sail. BMImage | sail. BMImageArray
BASHE. FRAb R G B R E
output : sail. BMImage | sail. BMImageArray
R 2R IR AR PSR SRR 4
alpha beta: tuple
I = AN E A AT R AL ((a0, bO), (al, bl), (a2, b2)).
ZNIMTE

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmev = sail.Bmcv(handle)

alpha_beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)
BMimg5 = sail. BMImage()

bmcv.convert to(BMimg, BMimgb,alpha beta)
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5.19.14 yuv2bgr

FrEg s YUV 4k BGR.,
SCHLRELE ¥ BM1684: B REML IR 24 ) A Higs + VPP * BM1684X: VPP
L EANPIF W

def yuv2bgr(input: sail. BMImage | sail. BMImageArray)
-> sail. BMImage | sail. BMImageArray

A
input : sail. BMImage | sail. BMImageArray
PRI
SR 3 ):
output : sail. BMImage | sail. BMImageArray
A ] 4G S A TR R
ZRUIMTE
import sophon.sail as sail
if name ==' main "
tpu id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

BMimgb = bmcv.yuv2bgr(BMimg)

5.19.15 rectangle

TEEMG L — AN AE

SCBLEEE * BM1684: B REML W IR 2 > A PR * BM1684X: VPP
BIgk:

def rectangle(self,
image: sail. BMImage,
x0: int,
yO0: int,
w: int,
h: int,
color: tuple,
thickness: int=1)->int

ZHiW:
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image : sail. BMImage
P

x0 : int
FIEHELE x Sl EAYE R

y0 : int
HIEHELE v il LAY AL

w : int
FIEAER TEIE

h: int
FOEAER & 2

color : tuple
FIEHER B, .

thickness : int
T R 25 ARLAN o
AT F NP E
WAL HE R ] 0, 7 MR [EFE 0 {H.
ZNIMTE

import sophon.sail as sail

if  name =="'_ main

tpu id =0
handle = sail.Handle(tpu_id)

bmcv = sail. Bmcv(handle)

image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage

ret = bmecv.rectangle(BMimg, 20, 20, 600, 600,(0,0,255),2)

5.19.16 fillRectangle

FEPR L — AR

JOBEPE * BM1684: B BB IR L > Ab B g * BM1684X: VPP

B A:

def fillRectangle(self,
image: sail. BMImage,
x0: int,
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AN

yO0: int,

w: int,

h: int,

color: tuple)->int

L
image : sail. BMImage
frEHE R A
x0 : int
HEAELE x Gl EAGE S
y0 : int
HIEHELE v il LAY AL
w : int
FEACAER T2 L
h: int
JH A B 55
color : tuple
FIEHER B
A ERVAIE
WAL HE R ] 0, 7 MR [EIFE 0 {H.
B

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)

bmev = sail.Bmcv(handle)

image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage

ret = bmev fillRectangle(BMimg, 20, 20, 600, 600,(0,0,255))
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5.19.17 imwrite

R R AR AFAE R o S

YeBLRELE ¢ BM1684: VPP+ FHe M ac iR - > 4bBigs * BM1684X: VPP
EEA:

def imwrite(self, file name: str, image: sail. BMImage)->int

SRV
file name : str
SCPFRZA R
output : sail. BMImage
s ZARATHY R
A EIF NP E
process status : int
WERLRAF R ER ] 0, A WER[EEE 0 fF.
R BRED:

import sophon.sail as sail
if name ==' main
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)
bmcev.imwrite("{} {}.jpg".format(BMimg.width(),BMimg.height()),BMimg)

5.19.18 get handle

FREL Bmev H#)5 48 A)44 Handle,
#HjEA:

def get handle(self)->sail. Handle

BRI B

handle: sail.Handle
Bmev 45 A]#H Handle,
ZRIMEE
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import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

handlel = bmcv.get handle()

5.19.19 crop and_resize padding

YR AT I resize, X5 padding,

SLIREPE * BM1684: VPP+ R B IR EF > AL HES * BM1684X: VPP+ F e 36 1R 2
b rE g

B A

def crop and resize padding(self,
input: sail. BMImage,
crop_x0: int,
crop_yO0: int,
crop_w: int,
crop_h: int,
resize w: int,
resize h: int,
padding: PaddingAtrr,
resize alg=sail.bmcv_resize algorithm.BMCV INTER NEAREST)

->sail. BMImage

ZE LW
input : sail. BMImage
FrALPRA IS o

crop_x0 : int

Y T AE x Bl LAY AR A
crop_y0 : int

BT AR y 4l ARG A
crop_w : int

BT TR TE
crop_h : int

A O rE .
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resize_ w : int
E14 resize M HARTESE
resize_h : int
E 4 resize 1 H brm .
padding : sail.PaddingAtrr
padding YL E(EE -
resize alg : bmcv_resize algorithm
resize R IR EIAE -
AT FERPE
output : sail. BMImage
A ] Ak HS A T R
B

import sophon.sail as sail

if name =='  main
tpu _id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcv = sail. Bmcv(handle)
crop_x0 = 100
crop_y0 = 100
crop w = 200
crop_h = 200
resize_w = 300
resize_h = 300

paddingatt = sail.PaddingAtrr()
paddingatt.set stx(0)
paddingatt.set sty(0)
paddingatt.set w(300)
paddingatt.set h(300)
paddingatt.set r(114)
paddingatt.set g(114)
paddingatt.set b(114)
padded BMimg = bmcv.crop and resize padding(

BMimg,

crop_x0,

crop _yo0,

crop  w,

crop_h,

resize w,
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AN

resize_h,
paddingatt,
sail. bmcv_resize algorithm BMCV INTER NEAREST

5.19.20 rectangle

G FE— AP

SCBLREPE * BM1684: B REMIE IR BEF > AL FEAS * BM1684X: VPP
g

def rectangle (self,
image: sailbm_image,
x0: int,
y0: int,
w: int,
h: int,
color: tuple,
thickness: int=1)->int

SEL]:
image : sail.bm_image
FFEHERY R -
x0 : int
HIEAEAE x il EAYE
y0 : int
HIPAEAE y Bl EAYE A
w @ int
FEAAE R 58 L
h: int
FIEHER R
color : tuple
FEIEAER B,
thickness : int
FEIEAHELR 2R RN -
BIE B
TSR HE B PR ] 0, 5 AR [E R 0 fH .
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B

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

bmcv = sail. Bmcv(handle)

BMimg = decoder.read(handle)# here is a sail. BMImage

ret = bmcv.rectangle (BMimg.data(), 20, 20, 600, 600,(0,0,255),2)

5.19.21 fillRectangle

e L.

JOUREPE * BM1684: B REM IR L~ ) AL P * BM1684X: VPP

#ZIrgk:

def fillRectangle (self,
image: sail.bm_image,
x0: int,
yO0: int,
w: int,
h: int,
color: tuple)->int

SRV

image : sail.bm image
FrEHERY R .

x0 : int
TIEHELE x il EAYE R

y0 : int
HIEHELE v il LAY AL

w : int
FICAER 582

h: int
FIEAHERY R

color : tuple
HIEAER B, .

thickness : int

Copyright © SOPHGO

358




CHAPTER 5. SAIL PYTHON API &%

FEFEHE L 25 ARLAN o

R B:
AR EHE SR ] 0, AR [EEE O fE.
ZN IV
import sophon.sail as sail
if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

ret = bmev fillRectangle (BMimg.data(), 20, 20, 600, 600,(0,0,255))

5.19.22 imwrite_

R R AR AFAEFS 72 1Y S0

JeELREE ¥ BM1684: VPP+ & BE MR E 2 > Ab PR &S * BM1684X: VPP
BIgk:

def imwrite (self, file name: str, image: sail bm image)->int

e L
file name : str
SR FR
image : sail.bm_image
it AR R
A EFERPUE
process status : int
R AR AR ] 0, 75 3R 3R 0 4.
B

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
(PR
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(5 1:70)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmev = sail.Bmcv(handle)
ret = bmev.imwrite ("{} {}.jpg" format(BMimg width(),BMimg.height()),BMimg.data())

5.19.23 convert format

RGN AR R output g, FF# DIF] output.

SCBRREAE < BM1684: VPP+ BB R 7 > )b BEgs * BM1684X: VPP
X 1:

def convert format(self, input: sail. BMImage, output: sail. BMImage)->None

SE] 1:
input : sail. BMImage
MASH AR,
output : sail. BMImage
EH B K input R EBEAL N output Y EIEAK IR DLF] output.,
ERIIM TR

import sophon.sail as sail

if name ==' main
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmev = sail.Bmcv(handle)
output = sail. BMImage()
bmcv.convert format(BMimg,output)

g 2:
Pk G 40l H ArAg =X

def convert format(self, input: sail. BMImage, image format:sailbm image format
—ext)->sail. BMImage

SR 2:
input : sail. BMImage
TR R .

image format : sail.bm image format ext
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e H Anks .
R 2:
output : sail. BMImage

1 ] 4G A T R
ZR LM EE
import sophon.sail as sail
if name ==' main "
tpu _id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcev = sail. Bmcv(handle)

output = bmcv.convert format(BMimg,sail FORMAT BGR_PLANAR)

5.19.24 vpp_convert format

A VPP S R B A s e de
SCHREPE * BM1684: VPP * BM1684X: VPP

#EIEX 1:

def vpp convert format(self, input: sail. BMImage, output: sail. BMImage)->None

SEB] 1:
input : sail. BMImage
WA Fritiny K.
output : sail. BMImage
BB K input HEYEBEEAL N output Y EIEAK IR DLF] output.,
ZRIIM TR

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

output = sail. BMImage()

bmcv.vpp convert format(BMimg,output)

Copyright © SOPHGO 361



CHAPTER 5. SAIL PYTHON API &%

B 2:
3K B R AR A A

def vpp convert format(self, input: sail. BMImage, image format:sailbm image
—format ext)->sail. BMImage

SR 2:
input : sail. BMImage
TR IR -
image format : sail.bm image format ext
e H Arks .
BRI 2:
output : sail. BMImage

I [ A 5 Y PR
ZRIIM TR
import sophon.sail as sail
if name ==' main "
tpu_id = 0

handle = sail.Handle(tpu_id)

image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmcev = sail. Bmcv(handle)

output = bmcv.vpp convert format(BMimg,sail FORMAT BGR_ PLANAR)

5.19.25 putText

TERMG LES N text.
SCHRREPE * BM1684: AbFESE * BM1684X: AbFfse
PN BIF W

def putText(self,
input: sail. BMImage,
text: str,
x: int,
y: int,
color: tuple,
fontScale: int,
thickness: int)->int

S
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input : sail. BMImage

b IR o
text: str
LS A SO
x: int
ARG A
y: int

USR5

color : tuple
TFHRRE

fontScale: int
TSR

thickness : int
TR
AT F NP E

process _status : int
WAL AR E] 0, WAk [ FE 0 {H.
B

import sophon.sail as sail

if  name =='_main
tpu_id =0
handle = sail.Handle(tpu id)

bmcv = sail. Bmcv(handle)

image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage

ret = bmcv.putText(BMimg, "snow person" , 20, 20, [0,0,255], 1.4, 2)

5.19.26 putText

SCBREEE < BM1684: AbFiZR * BM1684X: AbFHRZY

B A:

def putText (self,
input: sail.bm_image,
text: str,
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EaW)
x: int,
y: int,
color: tuple,
fontScale: int,
thickness: int)->int
SRV
input : sail.bm image
FRALBRAY I .
text: str
LS S
x: int
Il R A
y: int
AR AR RUALE
color : tuple
THRRE
fontScale: int
TSR
thickness : int
TR .
AT FERTALE
process status : int
WAL PR ] 0, 75 MR [ FE 0 {H.
B
import sophon.sail as sail
if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmev = sail.Bmcv(handle)
ret = bmcv.putText (BMimg.data(), "snow person" , 20, 20, [0,0,255], 1.4, 2)
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5.19.27 image add weighted

PR K MG A [R] A AR

SBLREPE * BM1684: B REMIE IR L 2 AL BRAS * BM1684X: B REML 0 IR FE 27 > b Filds
#ZEX 1:

def image add weighted(self,
input0: sail. BMImage,
alpha: float,
inputl: sail. BMImage,
beta: float,
gamma: float,
output: sail. BMImage)->None

SR 1:
input0 : sail. BMImage

WA FrabBER IR O,
alpha : float

WAZE. PIKEBATIAYAE alpha
inputl : sail. BMImage

WASE. FRALBRER 1.
beta : float

WASE. PSR EGARINAALE beta
gamma : float

WA PIKEBAIAAE gamma
output: BMImage

B MG B output = inputl * alpha + input2 * beta + gamma

ABIfRES 1:

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image namel = "your image pathl"

image name2 = "your image path2"

decoderl = sail.Decoder(image namel,True,tpu_id)
decoder2 = sail.Decoder(image name2,True,tpu_id)
BMimgl = decoderl.read(handle)# here is a sail. BMImage
BMimg2 = decoder2.read(handle)# here is a sail. BMImage
bmcv = sail. Bmcv(handle)
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bmg = sail. BMImage()
bmcv.image add weighted(BMimgl,0.5,BMimg2,0.5,0.5,bmg)

B 2:

def image add weighted(self,
input0: sail. BMImage,
alpha: float,
inputl: sail. BMImage,
beta: float,
gamma: float)->sail. BMImage

SR 2:
input0 : sail. BMImage
WS PR ER 0.
alpha : float
WASH. WK EGARGE alpha
inputl : sail. BMImage
WAZSE. FPAEBRERE 1.
beta : float
WASEL. WK EBATNREE beta
gamma : float
WASE PSR EBATIAIALE gamma
BRI B 2:
output: sail. BMImage

R EFE NG BRI output = inputl * alpha + input2 * beta + gamma

B 2:

import sophon.sail as sail

if  name =='_ main
tpu_id =0
handle = sail.Handle(tpu_id)
image namel = "your image pathl"
image name2 = "your image path2"
decoderl = sail.Decoder(image namel,True,tpu_id)
decoder2 = sail.Decoder(image name2,True,tpu_id)
BMimgl = decoderl.read(handle)# here is a sail. BMImage
BMimg2 = decoder2.read(handle)# here is a sail. BMImage
bmev = sail.Bmcv(handle)
bmg = bmcv.image add weighted(BMimgl,0.5,BMimg2,0.5,0.5)
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5.19.28 image copy to

AT R A A R 75 D1

JHUREME * BM1684: B BEAL SR~ ) Ab Pl * BM1684X: VPP+ B BEML ST TR~ > b Pi
i

#rgk:

def image copy to(self,
input: BMImage|BMImageArray,
output: BMImage|BMImageArray,
start x: int,
start _y: int)->None

SEU]:
input: BMImage|BMImageArray

B AZE. 594011 BMImage 8f BMImageArray .
output: BMImage|BMImageArray

B8 #0510 BMImage 5, BMImageArray

start x: int

WAZEL. 5015 HAREBRIEL A

start y: int
BAZE. ¥ 15 H AR BRI LE A
B
import sophon.sail as sail
if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image namel = "your image pathl"
image name2 = "your image path2"

decoderl = sail.Decoder(image namel,True,tpu_id)
decoder2 = sail.Decoder(image name2,True,tpu id)
BMimgl = decoderl.read(handle)# here is a sail. BMImage
BMimg2 = decoder2.read(handle)# here is a sail. BMImage
bmcv = sail. Bmcv(handle)
bmcv.image copy to(BMimgl,BMimg?2,0,0)

Copyright © SOPHGO 367



CHAPTER 5. SAIL PYTHON API &%

5.19.29 image copy to padding

HYE4T input A1 output [B]Y EIGEdE 5 D1 padding.

SEBRAEPE * BM1684: 2 BB IR - > AL FAR * BM1684X: VPP+ 2 REML
w

#rgk:

1

TR

éEl
Cj
%\
¢

AL

def image copy to padding(self,
input: BMImage|BMImageArray,
output: BMImage|BMImageArray,
padding r: int,
padding g: int,
padding b: int,
start x: int,
start _y: int)->None

SRR
input: BMImage|BMImageArray
HASH. 58 DA BMImage 5{ BMImageArray.
output: BMImage|BMImageArray
B #0158 BMImage 5{ BMImageArray
padding r: int
MAZH. R EER padding {H.
padding g: int
HWAZEL. G @b padding {H.
padding b: int
WAZH. B EIER padding .
start x: int
WS ¥5 015 H AR BRI LE A
start _y: int
WASHL. 5015 BRI BRAELE A
A BiIfRAS:

import sophon.sail as sail

if mname ==' main
tpu id =0
handle = sail.Handle(tpu_id)
image namel = "your image pathl"
image name2 = "your image path2"
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decoderl = sail.Decoder(image namel,True,tpu id)

decoder2 = sail.Decoder(image name2,True,tpu_id)

BMimgl = decoderl.read(handle)# here is a sail. BMImage
BMimg2 = decoder2.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

bmcv.image copy to padding(BMimgl,BMimg2,128,128,128,0,0)

5.19.30 nms
FI B BB IR i 2 > Ab PR AR E4T NMS

SCBAREPE < BM1684: FREML G IR B2 > Ab il * BM1684X: B BN IR BE 27 > AL BR A%
B A:

def nms(self, input: numpy.ndarray, threshold: float)->numpy.ndarray

SE]:
input: numpy.ndarray

FRAL PR R IAE B4, shape 7502 (n,5) n<56000 [left,top,right,bottom,score|,
threshold: float

nms Y H{E.

BRI B
result: numpy.ndarray

[ NMS 5 RS I HE R -

ZR MR

import sophon.sail as sail

if  name =='_main
tpu_id =0
handle = sail.Handle(tpu id)
bmcev = sail. Bmcv(handle)
input boxes = np.array(|
[50, 50, 100, 100, 0.9],
[60, 60, 110, 110, 0.85],
[200, 200, 250, 250, 0.7],
[130, 50, 180, 100, 0.8],
[205, 205, 255, 255, 0.75]
)
nms_threshold = 0.5
selected boxes = bmcv. nms(input boxes, nms_ threshold)
print(selected _boxes)
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5.19.31 drawPoint

A Ao
JCBLBEPE * BM1684: 4bFf#E * BM1684X: VPP
HIEA:

def drawPoint(self,
image: BMImage,
center: Tuple[int, int],
color: Tuple[int, int, int],
radius: int) -> int:

SR BW:
image: BMImage
WS, 1E% BMImage b EIZM G/ -

center: Tuple[int, int]

SO AR TR
color: Tuplelint, int, int]
MBI
radius: int
RHEAE
BRI 5
WAL SR ] 0, R [EEE O {H.
ZNIMTE
import sophon.sail as sail
if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmev = sail.Bmcv(handle)

ret = bmcv.drawPoint(BMimg, (320, 320), (0,255,255),2)
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5.19.32 drawPoint

A Ao
JCBLBEPE * BM1684: 4bFf#E * BM1684X: VPP
HIEA:

def drawPoint _(self,
image: bm_image,
center: Tuple[int, int],
color: Tuple[int, int, int],
radius: int) -> int:

SRV
image: bm_image
WS, 1E% BMImage b EIZM G/ -

center: Tuple[int, int]

SO AR TR
color: Tuplelint, int, int]
MBI
radius: int
RHEAE
BRI 5
WAL SR ] 0, R [EEE O {H.
ZNIMTE
import sophon.sail as sail
if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmev = sail.Bmcv(handle)

ret = bmcv.drawPoint (BMimg.data(), (320, 320), (0,255,255),2)
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5.19.33 warp_perspective

Xt ERUEA T AL e o
#rgk:

def warp perspective(self,
input: BMImage,
coordinate: tuple,
output width: int,
output height: int,
format: bm image format ext = FORMAT BGR PLANAR,
dtype: bm image data format ext = DATA TYPE EXT 1IN BYTE,
use bilinear: int = 0 ) -> BMImage:

B
input: BMImage
SYSEEIEICS

coordinate: tuple

A BRI T 25 AR B . tuple(tuple(int int))

Bilan ((left top.x, left top.y), (right top.x, right top.y), (left bottom.x, left bottom.y),

(right _bottom.x, right bottom.y))
output_width: Output width
i th R AR A 5
output _height: Output height
TR EEE b
bm image format ext: sail.Format
i HH MR AR X
dtype: sail.ImgDtype
byt PR R 2R 2
use bilinear: bool
B AL P A 1
A EIFERPALE
output: image
i AR B R R
B
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import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

640)

img = bmcv.warp perspective(BMimg, ((100, 100), (540, 100), (100, 380), (540, 380)),640,

5.19.34 get bm_data_type

FF ImgDtype #4464 Dtype
HBrEA:

def get bm data type((self, format: sail.ImgDtype) -> sail.Dtype

L
format: sail.ImgDtype
TR A
AR FERTALE
ret: sail.Dtype
et 2R,
B
import sophon.sail as sail
if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimg = decoder.read(handle)# here is a sail. BMImage

bmev = sail.Bmcv(handle)

type = bmcv.get bm data type(sail DATA TYPE EXT FLOAT32)
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5.19.35 get bm image data format

Ff Dtype #4%:°4 ImgDtype.
Brgi:

def get bm image data format(self, dtype: sail. Dtype) -> sail.ImgDtype

SR

dtype: sail.Dtype
T BFEAR ) sail. Dtype
A RTAUE

ret: sail.ImgDtype
iR A R S A
AR

import sophon.sail as sail
if name ==' main
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcv = sail. Bmcv(handle)
type = bmcv.get bm image data format(sail BM_ FLOAT32)

5.19.36 imdecode

MNFEH A 5 5] BMImage H1o
g

def imdecode(self, data_bytes: bytes) -> sail. BMImage:

SRV

data bytes: bytes
AGNAFHIEIRAY bytes
R B BEW:

ret: sail. BMImage
AR [ AR i P R o
B
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import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

with open(image name, 'rb') as image file:
image data bytes = image file.read()

bmcev = sail. Bmcv(handle)

src_img = bmcv.imdecode(image data bytes)

5.19.37 imencode

G —5KIE R, Fa ) i e K .
B A:

def imencode(self, ext: str, img: BMImage) -> numpy.ndarray:

e e
ext: str

MAZE. B miatg. "jpg" , ".png" .
img: BMImage

WA B B W OA W R, B FORMAT BGR_PACKED,

DATA TYPE EXT 1IN BYTE & H-.
AR ERTEIE
ret: numpy.array
9 B TOCLE AR 8 A R AR R
ZREME

import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimg = decoder.read(handle)# here is a sail. BMImage
bmcv = sail.Bmcv(handle)

ret = bmcv.imencode(".jpg",BMimg)
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5.19.38 fft

SCPLNT Tensor Aok (e B AR 46
Bk

fft(self, forward: bool, input real: Tensor) -> list[Tensor]

fft (self, forward: bool, input real: Tensor, input imag: Tensor) -> list[Tensor]

SRV
forward: bool
e TR TR .
input_real: Tensor
A SRR
input _imag: Tensor
NGNS G
A ERVAIE
ret: list[Tensor|
AR [ i 4 SRR o A R RIS o
B

import sophon.sail as sail

if name ==' main "

tpu id =0

handle = sail.Handle(tpu_id)

random arrayl = np.random.rand(1, 1, 512, 512).astype('float32'),
random array2 = np.random.rand(1, 1, 512, 512).astype('float32'),
bmcev = sail. Bmcv(handle)

input real = sail. Tensor(handle,random arrayl,True)

input imag = sail.Tensor(handle,random array2,True)

forward = True

result complex = bmev fft(forward,input real,input imag)

5.19.39 convert yuv420p to gray

¥ YUVA20P #%210 B R 54 K A
g 1:

def convert yuv420p to gray(self, input: sail. BMImage, output: sail. BMImage)->None

ZHM 1:

Copyright © SOPHGO 376



CHAPTER 5. SAIL PYTHON API &%

input : sail. BMImage
WS FPERR R

output : sail. BMImage
S FHiREEIE.
ZN MR

import sophon.sail as sail

if name ==' main "
tpu _id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimgl = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

BMimg2 = sail. BMImage()
bmcv.convert yuv420p to gray(BMimgl,BMimg2)

g 2:
FF YUVA20P #8201 B R 540 KA

def convert yuv420p to gray (self, input: sailbm image, output: sailbm image)->
—None

SRR 2:

input : sail.bm image

TR AR -
output : sail.bm image
P e AR -
B
import sophon.sail as sail
if name ==' main "
tpu_id =0
handle = sail.Handle(tpu id)
image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimgl = decoder.read(handle)# here is a sail. BMImage
bmcev = sail. Bmcv(handle)

bmg = sail. BMImage()

bmcev.convert yuv420p to gray (BMimgl.data(),bmg.data())
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5.19.40 mat to bm _image

¥t opencv ) mat #°4 sail 1) BMImage.
X 1:

def mat to bm image(self, mat: numpy. ndarray[numpy.uint8]) -> BMImage:

SRR 1:

mat : numpy
WIASE. R opency mat,
A RTAUE

ret: sail. BMImage
R EARJE Y sail. BMImage.
AR

import sophon.sail as sail

if name ==' main
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"
bmev = sail.Bmcv(handle)
opencv_mat = cv2.imread(image name)
sail bm image = bmcv.mat to bm image(opencv mat)

B 2:

def mat to bm image(self, mat: numpy.ndarray[numpy.uint8], img: BMImage) -> int:

ZEW 2:
mat : numpy
RpFEd ) opencv mat .,

img : sail. BMImage
)51 BMImage.
BRI W]

ret: int
JRH) ek e 0
ZNIMCE
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import sophon.sail as sail

if name ==' main "
tpu id =0
handle = sail.Handle(tpu_id)
image name = "your image path"

bmcv = sail. Bmcv(handle)

opencv_mat = cv2.imread(image name)

BMimg2 = sail. BMImage()

ret = bmcv.mat to bm image(opencv_mat,BMimg2)

5.19.41 watermark _superpose

SCBRTE R A2~k
B A:

def watermark superpose(self,
image: sail. BMImage,
water name:string,
bitmap type: int,
pitch: int,
rects: list[list[int]],
color: tuple
)->int

e L
image: sail. BMImage

PN

water name:string

KBNS R AR
bitmap type: int

WASH KEIZA, {H 0 FaKEy 8bit M2k (AEMEAER), [ 1 K ESY 1bit

Bk (TEWERFRR).
pitch: int

WASHL IREISCIHEATIY byte B, w] B# N K EI TE o
rects: list[list[int]]

WASH KELE, EREA /KR K58 .
color: tuple

MAZE KA.

BRI W]
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ret: int
AR A2 B
ZRLIMEE
import sophon.sail as sail
if name ==' main "
tpu_id =0
handle = sail.Handle(tpu_id)
image name = "your image pathl"

decoder = sail.Decoder(image name,True,tpu_id)

BMimgl = decoder.read(handle)# here is a sail. BMImage

bmcv = sail. Bmcv(handle)

bmg = sail. BMImage()

water name = 'your watermark path'

ret = bmcv.watermark superpose(BMimgl,water name,0,117,[[0,0,117,79],[0,90,117,79]],
[128,128,128))

5.19.42 polylines

A DASEBAE— 5K B B — 25 e 2R AR B, AT T DASE B 2 R Eh AR, I SRR &y
P ML) T8 .

B A

def polylines(self, image: BMImage, pts: list[list[tuple(int, int)]], isClosed: bool, color:.
—tuple(int, int, int), thickness: int = 1, shift: int = 0) -> int:

S EE]:

img : sail. BMImage
CTPNE

pts : list[list[tuple(int, int)]]

LB IR S ML AR, AT A SRR . BB A B, AN x DT, )
TFIEHR y Ty

isClosed : bool
R EHG .
color : tuple(int, int, int)
HZ MBI, 733 RGB =AN#iEm{E.
thickness : int
KR TR, X YUV M R E S B 1R
shift : int
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Z LA, BOAARG . G e (1/2) shift.
B B
ret: int
I G IR E O
A BIRES:

import sophon.sail as sail

if  name =="'  main

tpu _id =0
handle = sail.Handle(tpu_id)

image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)

BMimgl = decoder.read(handle)# here is a sail. BMImage

bmcev = sail. Bmcv(handle)

bm = bmcv.vpp convert format(BMimgl,sail FORMAT YUV444P)
ret = bmecv.polylines(bm,[[(10,20),(40,80)]],True,[128,128,128])

5.19.43 mosaic

ZEOHTERG LA 82 S5E 0.
g

def mosaic(self, mosaic _num: int, img: sail. BMImage, rects: list[list[int,int,int,int]], is_
—expand:int) -> int

SRWI:

mosaic_num : int
LLFRGURE, 1 rects HIIRKIE.

img : sail. BMImage
FrEAR I R

rects : list[list[int,int,int,int]|

ST, FIR AR BN [ x MR A, DI v BRI, T
FEHIT, I

is_expand : int
I AHA 0 BRI, (50 1 RENTE I 38 5 Ji B 81— 5k (8 MBE) -
B B

ret: int

G IR A O
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B

import sophon.sail as sail

if name ==' main "

tpu id =0

handle = sail.Handle(tpu_id)

image name = "your image path"

decoder = sail.Decoder(image name,True,tpu_id)
BMimgl = decoder.read(handle)# here is a sail. BMImage
bmcv = sail. Bmcv(handle)

ret = bmev.mosaic(2, BMimgl, [[10,10,100,2000],[500,500,1000,100]], 1)

5.19.44 gaussian _blur

T R TS b . TER: IHRA SDK JFASZFf BM1684X, 4ijij SDK j& 4
XA A (BMCV JFRSE TP , BMCV APL st #F .

g

def gaussian blur(self, input: BMImage, kw: int, kh : int, sigmaX : float, sigmaY : float = 0.
—0) -> BMImage:

SRV
input : sail. BMImage
TR -
kw : int
kernel £ width J5 ] FAIHR/DN.
kh : int
kernel 7F height Jy[a] B K/N.
sigmaX : float
X 7 ) ERE TR 2
sigmaY : float
Y U5l BRSNS . RO 0 2R X 7 BRI AR A A . BRI O,
AR F (NP E
output : sail. BMImage
AR [ 23 R YT U ) R
B
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import sophon.sail as sail
if name ==' main

handle = sail. Handle(0)
bmcev = sail. Bmcv(handle)

bmimg = sail. BMImage()
decoder = sail.Decoder("your img.jpg",True,0)
bmimg = decoder.read(handle)

print(bmimg.format())
output = bmcv.gaussian blur(bmimg, 3, 3, 0.1)

bmcv.imwrite("out.jpg",,output)

5.19.45 transpose

R AT ASE BRI e SE A o A
#HHEX 1:

def transpose(self, src: sail. BMImage) -> sail. BMImage:

SR 1:

src : sail. BMImage
TR -
BRI BE] 1

output: sail. BMImage:
R A 1R R
B 2:

‘def transpose(self, src: sail. BMImage, dst: sail. BMImage) -> int:

SR 2:
src : sail. BMImage

TR -

dst : sail. BMImage
i MR sail. BMImage 5414
BRI B 2:

ret : int

JEEIRIE 0, AR [EEE 0 fF.
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ZRIMEE
import sophon.sail as sail
if name ==' main "

handle = sail.Handle(0)

bmcev = sail. Bmcv(handle)

bmimg = sail. BMImage()

decoder = sail.Decoder("your img.jpg",True,0)

bmimg = decoder.read(handle)

img = bmcv.convert format(bmimg,sail. Format. FORMAT GRAY)
print("readed")

print(img.format())

output = bmcv.transpose(img)

bmcev.imwrite("out.jpg",,output)

5.19.46 Sobel

LA Sobel 5T,
HE: WA (BMCV JFES% Tt /BMCV APD) #fiih M85 7 Ml BM1684X.,
X 1L

def Sobel(self, input: BMImage, output: BMImage, dx: int, dy: int, ksize: int = 3, scale: float.
—=1, delta: float = 0) -> int:

SR 1
input : sail. BMImage

TR IR
output : sail. BMImage

AR EG.
dx : int

x J7 ] BRI ZE5r B
dy : int

y J71a ERZE S B
ksize : int

Sobel #ZHY R/, Wh7i2-1,1,3,5 8 7o HAREIRREY, ARZ-1 WA 3 x 3 Scharr jE¥AS, U
Fo VIER] 3x1 803 1x3 B, BUAMEN 3.

scale : float
R I ZE - G5 R R LR R AL, BRIAMEH 1.
delta : float
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e R ARG RZ i Bz ws &, BOAMEN 0.
A ERVAVINE
ret: int
I G IR E O
X 2:

def Sobel(self, input: BMImage, dx: int, dy: int, ksize: int = 3, scale: float = 1, delta: float =.
—0) -> BMImage:

SR 2:
input : sail. BMImage
TR IR .
dx : int
x J7 ] BRI 225 B AR
dy : int
y J71 ERIZES B
ksize : int

SObel *ﬁﬁ/ﬂj(d\, L‘Z\gﬁ%'la]-a375 ﬁ 70 ;H\:l:ljfl:%ﬁfkﬁga ﬁn%%'l mu@ﬁﬂ 3 X3 SCha’rr ?}f‘:&%&a ﬁn
R T 3x 1 8 1x3 %, BIAEA 3.

scale : float
XK 2T AR AIR AR, BOAEN 1.
delta : float
ek I A SR AN Bz mAg e, BRIAES 0.
BB 2:
output: sail. BMImage

A ] 4G F A TR R
ZRIMEE
import sophon.sail as sail
if name ==' main "

handle = sail. Handle(0)
bmcev = sail. Bmcv(handle)

bmimg = sail. BMImage()
decoder = sail.Decoder("your img.jpg",True,l)
bmimg = decoder.read(handle)

print(bmimg.format())
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output = bmcv.Sobel(bmimg, 1, 1)

bmcev.imwrite("out.jpg" ,output)

5.20 sail.MultiDecoder
LIRS O, SCRFIR] IR A 22 B A

5.20.1 _init_

#Zrgk:

def  init  (self,
queue_ size: int = 10,
tpu_id: int = 0,
discard mode: int = 0)

SRR
- queue_ size: int

WMASE. BHOA, ST ERGRPIIRRE.
- tpu_id: int

WASE AR RELSE IR 2 ) A RS 1d, BACK 0.
- discard mode: int

MASH GAFRBIRKIEZ )R, BARr) Z37 00 . 0 FORAFRAIRIEZAr: 1 2R e MR
SR BAFSK IR R, B3F 25 FRRHRAG R B 7 ZeAr it . BA 0.

5.20.2 set read timeout

VCEL A P AR I IR TR, X read I vead _ F& AR, B Z SR AT SRIE K1, 4521
MR

gk

def set read timeout(self, timeout: int) -> None

S LW

. timeout: int
MASE. R, AR
ER M T

Copyright © SOPHGO 386



CHAPTER 5. SAIL PYTHON API &%

import sophon.sail as sail

if name ==' main
queue_size=16
dev_id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)

multiDecoder.set read timeout(100)

5.20.3 add _channel

IIN—ANiE 1 .
#ZrjpA:

def add_channel(self,
file path: str,
frame skip num: int = 0) -> int

SE]:
file path: str
WIASEL. DU AR B T
frame skip num: int
MASH WMSEATH EEh Z W, BOAE 0, AEBhEW
BRI L]
A (R HRBS . M — B BB . A EEIE
B

import sophon.sail as sail

if name =="'  main
queue size=16
dev_id=0
discard mode=0
multiDecoder = sail. MultiDecoder(queue _size,dev_id,discard mode)
channel list = []
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)

Copyright © SOPHGO

387




CHAPTER 5. SAIL PYTHON API &%

5.20.4 del channel

ER— A E 2B IBUE E .
#rgk:

def del channel(self, channel idx: int) -> int

SR
channel idx: int

MASH 1M R A EE 5 o

BRI W]
PR 0, HAMER R K.
ZN IV
import sophon.sail as sail
if name ==' main "
queue size=16
dev_id=0

discard _mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = ||

file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
ret = multiDecoder.del channel(0)
if(ret!=0):
print("delete channel error!")

5.20.5 clear_queue

T ERFE E IR B %A
#ZgA:

def clear queue(self, channel idx: int) -> int

SRBLWI:

channel idx: int
WASEL R BRI EE S .
S EERPE
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SRR O, HABE R R .
A BIRES:

import sophon.sail as sail
if name ==' main
queue size=16
dev_id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = []
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
ret = multiDecoder.clear queue(0)
if(ret!=0):
print(" Clear failure!")

5.20.6 read

MAERE IR AR — 5K A A
#HHEX 1:

def read(self,
channel idx: int,
image: BMImage,
read mode: int = 0) -> int

S 1:
channel idx: int
WMASEL. $5EMIIHEIE S .
image: BMImage
SR RS RATIE

read mode: int

WMASE PR BB, 0 RS Ry, HEMNGAF Pk, Tof A SRS

AR [ AR 2N 55 B BRI BT R 2 )i S fop s ) P iz o]
RMIFLBE 1:

R R 0, HABE IR RN .

B
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import sophon.sail as sail
if  name =='_ main
queue size=16
dev id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = []
frame list = ||
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
frame list.append([])
count = 0
while True:
count +=1
for idx in channel list:
bmimg = sail. BMImage()
ret = multiDecoder.read(idx,bmimg,1)
frame list[idx].append(bmimg)
if count == 20:
break

#ZEX 2:

def read(self, channel idx: int) -> BMImage

SR 2:

channel idx: int
MASHL. $8EMIIGEIES .
RMME B 2:
AR [ R SRR P, R3804 BMImage
B

import sophon.sail as sail
if name ==' main
queue_size=16
dev_id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = ||
frame list =[]
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
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AN

if(idx<0):
exit(-1)
channel list.append(idx)
frame list.append([])
count = 0
while True:
count +=1
for idx in channel list:
bmimg = multiDecoder.read(idx)
frame list[idx].append(bmimg)
if count == 20:
break

5.20.7 read _

MARE RO 1E AR — K I R, R R N BMImageArray —iE .
X 1:

def read (self,
channel idx: int,
image: bm_image,
read mode: int=0) -> int

SR 1:
channel idx: int

WASHL. $85EMIGEIE S .
image: bm_image

F S RS R E P .
read mode: int

WMASE. FRERRIBGEN, 0 FR SR, HIRMNGAF P E-—5K, oA A e &
AR ] HAh PR FR 55 B AREUCE 11 R 2 ) S5 R IR TR IR i o]

B MHE B 1:
R R 0, HABE I RR R .

ZR LM EE
import sophon.sail as sail
if name ==' main "
queue size=16
dev_id=0

discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = []
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frame list =[]
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
frame list.append([])
count = 0
while True:
count +=1
for idx in channel list:
img = sail. BMImage()
bmimg = img.data()
ret = multiDecoder.read (idx,bmimg,1)
frame list[idx].append(bmimg)
if count == 20:
break

B 2:

def read (self, channel idx: int) -> int:
""" Read a bm_image from the MultiDecoder with a given channel.

SR 2:

channel idx: int
WMASE. TERIIEE S .
BB 2:
AR [ RS ORGP, 2684850 bm_image.
A BIRES:

import sophon.sail as sail
if  name =='_main
queue size=16
dev_id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = []
frame list = ||
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
frame list.append([])
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(8 E30)
count = 0
while True:
count +=1
for idx in channel list:
bmimg = multiDecoder.read (idx)
frame list[idx].append(bmimg)
if count == 20:
break
5.20.8 reconnect
F AR RV PR T AR
#HEX:
def reconnect(self, channel idx: int) -> int
SR
channel idx: int
WMASH. A RBEIES .
B Y]
IR 0, HABE Y 2 7m R I
A BIRHS:
import sophon.sail as sail
if name ==' main "
queue size=16
dev_id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = []
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
ret = multiDecoder.reconnect(0)
print(ret)
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5.20.9 get frame shape

FRIGUAH I 18 18 1 15 shape.
Bk

def get frame shape(self, channel idx: int) -> list[int]

S LW
MASE. WMARBWEES .
R NI e
RE AN 1, EEE, KGOS, RGOSR R list.
A BIRAES:
import sophon.sail as sail
if name ==' main "
queue size=16
dev_id=0

discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = []
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
print(multiDecoder.get frame shape(idx))

5.20.10 set local flag

BCE AR A A AIRAN T D027 A A I 28 A0 -
B A

def set local flag(self, flag: bool) -> None:

SRV

flag: bool
PRUENL, QSR True, HREUUIEE AP B E RS 25 ot
A BiIfRAS:

import sophon.sail as sail
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if name ==' main "
queue size=16
dev_id=0

discard _mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)

multiDecoder.set local flag(True)

5.20.11 get channel fps

BRI E DU I8 ) AL AR
B A

def get channel fps(self, channel idx: int) -> float:

SRV

channel idx: int
5 T PRI RS P W 18-
BRI 5]
AR [ i S AT T P RLAT T
B

import sophon.sail as sail
if name ==' main
queue size=16
dev_id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = []
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
print(multiDecoder.get channel fps(idx))

get drop num
ARHZ WKL
#jgk:

def get drop num(self, channel idx: int) -> int:
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SR
MAZE . MARBNEES .
BRI e
A ] — S E AR Tk
ZR M E
import sophon.sail as sail
if name ==' main "
queue_size=16
dev_id=0

discard mode=0
multiDecoder = sail. MultiDecoder(queue _size,dev_id,discard mode)
channel list = []
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
exit(-1)
channel list.append(idx)
print(multiDecoder.get drop num(idx))

5.20.12 reset _drop_num

BEEZWHECH 0,
#Zrgk:

def reset drop num(self, channel idx: int) -> None:

SR
MASH. A RBIEIES .
B

import sophon.sail as sail
if name ==' main "
queue_size=16
dev_id=0
discard mode=0
multiDecoder = sail.MultiDecoder(queue size,dev id,discard mode)
channel list = ||
file path = "your video path"
for i in range(4):
idx = multiDecoder.add channel(file path)
if(idx<0):
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exit(-1)
channel list.append(idx)
multiDecoder.reset drop num(idx)

5.21 sail.sail _resize type

PR THUAL BT I F) AL B 5 3 o
#ZIgX:

sail resize type.BM RESIZE VPP NEAREST
sail resize type.BM RESIZE TPU NEAREST
sail resize type.BM_ RESIZE TPU LINEAR

sail resize type.BM_ RESIZE TPU BICUBIC

sail resize type. BM PADDING VPP NEAREST
sail resize type. BM_ PADDING TPU NEAREST
sail resize type.BM_ PADDING TPU LINEAR
sail resize type.BM_ PADDING TPU BICUBIC

SERW]:
BM_ RESIZE VPP NEAREST

i/ VPP, Filb 4B gkt T G RO AR i
BM_RESIZE TPU NEAREST

R BB TR L S AL RS e ARy kA T MG RUBE AR 4
BM RESIZE TPU LINEAR

i R RE LS VR B2 ) Ab 3L eIl E ) kb T G R AR He
BM_RESIZE TPU_BICUBIC

R BB VR B ST A B W = A Ry e T G RS AR 4
BM_PADDING VPP NEAREST

i VPP, S4B a7 padding 1 G R AR
BM_PADDING TPU NEAREST

T RERASE RIS 2~ A PR, Sealt SRAK T kA 77l padding AR RUEZAS .
BM_PADDING_TPU_LINEAR

T REASE IR S 27 ~) Ab Pl SRAPEAR{E A 7 ¥R UE 747 padding B IR RUEAS R .
BM_PADDING_TPU_BICUBIC

(AR BB SEIREE 7 T AL B, D = KA Y 5 ¥R E 4T padding By BB REAS#E
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5.22 sail.ImagePreProcess
WAL RREE 1, YT A by s B

5221 init_

B A

def  init  (self,
batch size: int,
resize_mode:sail resize type,
tpu_id: int=0,
queue_in_size: int=20,
queue out size: int=20,
use _mat output: bool = False)

SRV
batch size: int

MAZEL. 4R batch size.
resize_mode: sail resize type

MBS WIREASRAITTIA
tpu_id: int

WASEL. SR BRI R ) b Bl gs id, BRIATH 0.
queue in_size: int

WASE WMARBRISN R R, BHA 20,
queue out_size: int

WASH il Tensor P RAFHIHKRKIE, A 20,

use mat_output: bool
MASHL. REMEA OpenCV 1) Mat {E4 K At . BRIACH False, AT
5.22.2 SetResizelmageAtrr

B BB R A JE b
A

def SetResizelmageAtrr(self,
output width: int,
output height: int,
bgr2rgb: bool,
dtype: ImgDtype) -> None
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SR
output width: int

WA RIEZEHZ JGH BT .
output_height: int

MASE. RIEZESZ GG R
bgr2rgh: bool

MAZE. REFEGAH BGR ¥4l GRB.,
dtype: ImgDtype

WA S . BB R E R 5 W B A, Y oE A R S H
BM_FLOAT32,BM_ INT8BM UINTS., nJAR s i ASIEE R .

5.22.3 SetPaddingAtrr

% & Padding B Jg %, H A I resize_mode 4 BM_ PADDING VPP NEAREST.
BM_PADDING TPU_ NEAREST. BM_PADDING TPU_ LINEAR,
BM_PADDING TPU_BICUBIC K%,

g

def SetPaddingAtrr(self,
padding b: int=114,
padding g: int=114,
padding r: int=114,
align: int=0) -> None

ZEEW]: * padding  b: int

WAZH. % pdding 1 b EEBRME, BIH 114,
padding g: int

WAZH. % pdding ) g WEBRRME, BIAN 114,
padding r: int

MAZA. % pdding 1y r WEBRRE, BN 114,
align: int

MASR. FBRIEGONAIE, 0 RN EATHRIESE, 1 FoRETHIEsE, BOACH 0.
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5.22.4 SetConvertAtrr

BCE R AR SR T
#rgk:

def SetConvertAtrr(self, alpha beta) -> int

SR
alphal_beta:(aO b0), (al, bl), (a2, b2). HWASH.
a0 fifiik 725 0 4> channel FEATEMEAR IR R AL
b0 ik T4 0 4> channel FEATERMEALHRIRFS ;
al ik T2 1 4> channel JHATEVEAR IR R AL
bl #iiR T4 1 4> channel 1T MEAS R ES ;
a2 fIA T4 2 A channel PEATEMAZ Y RELG
b2 iR T4 2 4> channel HF{TLMEAH A WFL ;
R BER:
BB AR M O, HADE 5 B 2RI

5.22.5 Pushlmage

K
B A

def PushImage(self,
channel idx: int,
image idx: int,
image: BMImage) -> int

SR]:
channel idx: int

WMAZE. MARBREES
image idx: int

MASE. WARBRHRS .
image: BMImage

WMASE. WAER.

A ERPE

BE IR 0, HARE I 2m R
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5.22.6 GetBatchData

AR H Y 4
#rgk:

def GetBatchData(self)
-> tuple[Tensor, list[BMImage],list[int],list[int],list [list[int]]]
""" Get the Batch Data object

BRIME LW tuple[data, images, channels, image idxs, padding attrs]
data: Tensor
AP 45 R Tensor,
images: list|BMImage|
RGBT -

channels: list[int]

JEL IR R A T8 75
image idxs: list[int]

IR R 245 1751 o
padding _attrs: list|list[int]]

BB RIS, ARG RS x. BIR A v RIEZIZ 5

B R JE )

5.22.7 set_print_flag

BEEFTE H G BRSSO, AT IR D BERFT B H &
gk

def set print flag(self, flag: bool) -> None:

BRI W]

flag: bool
FTERIARENL, False R ATTHI, True Bf2R3THI
B

import sophon.sail as sail

import numpy as np

import cv2 as cv

if name =='  main
tpu_id =0
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AN

batch size =1
image path = "./data/zidane.jpg"
handle = sail.Handle(tpu_id)

alpha beta = (1, 0), (1, 0), (1, 0)
decoder = sail.Decoder(image path, False, tpu_id)

sail ipp = sail.ImagePreProcess(batch _size, sail.sail resize type.BM_RESIZE VPP
—NEAREST, tpu_id, 20, 20, False)

sail ipp.SetResizelmageAtrr(640, 640, False, sail. ImgDtype. DATA TYPE EXT 1IN
_BYTE)
retl = sail ipp.SetConvertAtrr(alpha beta)
# sail ipp.set print flag(True)
bm i = sail. BMImage()
for i in range(0, batch_ size):
decoder.read(handle, bm i)
sail ipp.PushImage(0, i, bm_i)

result = sail ipp.GetBatchData()
decoder.release()

tensor = result[0]
t_npy = tensor.asnumpy()
result img =t npy[0].transpose(1, 2, 0)

raw _img = cv.imread(image path)

resize img = cv.resize(raw img, (640, 640), interpolation=cv.INTER NEAREST)
max_diff = abs((resize_img.astype(int) - result img.astype(int)).max())

min_diff = abs((resize img.astype(int) - result img.astype(int)).min())

diff = max(max_diff, min diff)

print(max _ diff,min_ diff,diff)

5.23 sail. TensorPTRWithName
WA AR Tensor

5.23.1 get name

FREL Tensor [)44FK
gk

def get name(self) -> str

SEAEERUAUE
iz Al Tensor [K44FK .
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5.23.2 get data

#HL Tensor
HgA:

def get data(self) -> Tensor

R B
1% [#] Tensor

5.24 sail.EnginelmagePreProcess
WA P PR AR BGPTSRt s, Python "RTHA 5 IRCE.

5.24.1 _init_

HHEX:

def  init  (self,
bmodel path: str,
tpu_id: int,
use _mat output: bool = False,
core_list:list = [])

S * bmodel path: str

MASE. WABR .
- tpu_id: int

MASE W BB IR B2 S AL BEES id.s
- use_mat_output: bool

WASE A OpenCV | Mat VI A S, BHAN False, A .
- use_mat_output: bool

s ASK [ T EZ AP A PSSR bmodel B, W] DAGEERHEBLR @ FH IO 2% 0, BRIA
M core0 FFIRIA N 4> core RMAERE, N {12477 bmodel HiE o X1 SR ERAZERE ) Ab
PEASA bmodel BLAY, [CZRFEFMEHME A B0, B AT RKELGUCN 1, #1E
AINFRKERT 1, FFASIE 0 S0 L. ZRIAKNESAIEER, FERIAM 0 SOOI
H N A~ core SRR,
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5.24.2 InitlmagePreProcess

FIfa AL PR Al BRAR .
#rgk:

def InitImagePreProcess(self,
resize_mode: sail resize type,
bgr2rgb: bool = False,
queue in_size: int = 20,
queue out_size: int = 20) -> int

SRW):
resize_mode: sail resize type

WASH Wl RS 55
bgr2rgb: bool

WMASH. REFERA BGR Ffih GRB.
queue_in_size: int

WS WMARBIIN R BRI, BHA 20,
queue out_size: int

WASE. WALHEEE Tensor B\IZAFMR KK E, BRIAH 20,

A ERVAIE

R R 0, HABE RN .

5.24.3 SetPaddingAtrr

X & Padding 1 &, H A fF resize_mode § BM PADDING VPP NEAREST.
BM PADDING TPU NEAREST. BM PADDING TPU LINEAR.
BM_PADDING TPU_BICUBIC HJZE%].

B A:

def SetPaddingAtrr(self,
padding b:int=114,
padding g:int=114,
padding r:int=114,
align:int=0) -> int

SERW: * padding b: int

WAZH. % pdding /) b HEIERRME, BIAK 114,
padding g: int

WMASH. % pdding 1 g WHIERFME, BOAN 114,
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padding r: int
MAZH. % pdding #) v BEGRRME, BN 114,
align: int
WA FGIFENAIE, 0 FmMA EATHREE, 1 FoREhEse, ik 0.
AR FERTALE
JEIRIE] 0, HABIE IS I

5.24.4 SetConvertAtrr

BRSNS TE
B A

def SetConvertAtrr(self, alpha beta) -> int:

SHRW]:
alpha_beta: (a0, b0), (al, bl), (a2, b2), #AS%L.

a0 iR T4 0 4> channel JEATZMEAHRT RE

b0 ik 745 0 4> channel FEA7LAMEAS I HFS ;

)

N

N

AR

s
al filiid 75 1 4> channel BEATE AR SR REL
b1 ik T4 1 4> channel FEATRMASHRIRFS ;
a2 fiR T4 2 A channel HEFTERMEARI 1Y B4
b2 $AR T4 2 4> channel $EFT4EAE ¥ 1) W% ;
AT RTALE
WE SR 0, HABE R 5 E R

N

N

N

5.24.5 Pushlmage

NG IE
B A

def PushImage(self,
channel idx: int,
image idx: int,
image: BMImage) -> int

ZEEW]: * channel idx: int
BMASE. WA BIERHES

image idx: int
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MAZE. MARBRHS .
image: BMImage
WA WA,
BRI W]
JEIRIE] 0, HABE I J

5.24.6 GetBatchData Npy

AR batch FHEBLEEIR, A BLEE OF,  dy Tk R 45 2R 26 A0 BMImage,  fir DA
use_mat_output W44 False,

g

def GetBatchData Npy(self)
-> tuple[[dict[str, ndarray], list[BMImage],list[int],list[int],list[list[int]]]]

BRI B
tuple[output array, ost images, channels, image idxs, padding attrs]
output_array: dict[str, ndarray|
(SHESE N
ost _images: list[BMImage|
IR IE RS .
channels: list|int]
L SO VAN S PRI UBGR N I
image idxs: list[int]
2 SO IV S AR iUE T RS I
padding attrs: list|list[int]]

BOEEBR ISR, BOERRLG RS x. IR RS vy RIS G SERE . REA
G .

5.24.7 GetBatchData Npy2

R H— A~ batch ) #fE 45 R, P OH B OowE, BT R MRy 45 R KA
numpy.ndarray[numpy.uint8], FrPA use mat_output WA True,

g

def GetBatchData Npy2(self)
-> tuple[dict[str, ndarray], list[numpy.ndarray[numpy.uint8]],list[int],list[int],list[list[int]]]
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BRI B
tupleloutput array, ost_images, channels, image idxs, padding attrs]
output array: dict[str, ndarray|
(i BLERE AN
ost__images: listlnumpy.ndarray[numpy.uint8||
IR IE R 5 .
channels: list|int]
BESRO N Y S5 TR B TEE P8
image idxs: list[int]
SERRT I A6 B i 2 5 P81
padding attrs: list|list[int]]

BOERB ISR, ARG RS x. BIR RS vy RUEARZ RS0 . REASH
IR .

5.24.8 GetBatchData

ARH—A> batch BUHERLEER, A BLE COmF,  dy Tk R 45 2R 26 A0 BMImage,  fir DA
use_mat_output W44 False,

B A:

def GetBatchData(self,
need d2s: bool = True)
-> tuple[list[TensorPTRWithName], listfBMImage|,list[int],list[int],list[list[int]]]

e L
need d2s: bool
T T EAF s ERGENAT, BOAR True, f 2z .
A ERVAVIE
tuple[output _array, ost_images, channels, image idxs, padding attrs]
output array: list|TensorPTRWithName]
TEPIEER
ost__images: list[BMImage|
JEIG P 7 P
channels: list[int]

LSRRI G P A E A
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- image idxs: list[int]
2 SO VA S AR UE T RE S5 I
- padding attrs: list|list[int]]

BB RS, EIERRE RS x. GBI RAAE v RIS JGITiE . RIEA
Z

5.24.9 get graph name

AR iz S 24 7
B A

def get graph name(self) -> str

B 36
IR [ ) £ — B SRR 44 PR
5.24.10 get input_width

AR By A TEJE
HHEX:

def get input width(self) -> int

B 6]
1R [ AR A AR 58
5.24.11 get input _height

SRS S5 A
g

def get input height(self) -> int

AT ERPUE
AR A i AT TEJE
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5.24.12 get output names

KRB E 5 - Tensor HAFR
Bk

def get output names(self) -> list[st1]

R 3]
R P A Tensor 45K,
5.24.13 get output shape

REAE EHi i Tensor | shape
g

def get output shape(self, tensor name: str) -> list[int]

SE]:

tensor name: str
FaERH H Tensor B4 FK.
BRI W
iR [l 2 i Tensor [ shape.
B

import sophon.sail as sail
import numpy as np
if name =="'  main
dev_id =0
handle = sail.Handle(dev_id)

image path = "./data/zidane.jpg"

decoder = sail.Decoder(image path, True, dev_id)

—3output int8 1b.bmodel'
alpha beta = (1.0/255.0, 0), (1.0/255.0, 0), (1.0/255.0, 0)

resize_type = sail.sail resize type. BM_PADDING TPU LINEAR
sail engineipp = sail.EnginelmagePreProcess(bmodel path, tpu id, False)
sail engineipp.InitImagePreProcess(resize type, False, 20, 20)

sail engineipp.SetPaddingAtrr()
sail engineipp.SetConvertAtrr(alpha beta)

get i w = sail engineipp.get input width()

bmodel path ="'./../. ./sophon—demo/sample/\_(OLOVS/models/BM1684X/yolov537V6. 1
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AN

get i h =sail engineipp.get input height()

bm i = sail. BMImage()
decoder.read(handle, bm_ i)
sail engineipp.PushImage(0, 0, bm i)

res = sail engineipp.GetBatchData(True)

output name = sail engineipp.get output names()[0]
output shape = sail engineipp.get output shape(output name)

print(output name,output shape,get i h,get i w,res)

5.25 sail.algo yolovd post loutput

XA YOLOVS SR I AL PR 11, AR ) et ity 75 s B

5251 _init_

B A

def init  (
self,
shape: list[int],
network w:int = 640,
network h:int = 640,
max _queue_size: int=20,
input use multiclass nms: bool=True,
agnostic: bool=False)

SRW):
shape: list[int]

MAZE. WAL shape.,
network w: int

MASR. BIRMRATIE, BN 640,
network h: int

WASH BARBASIE, BIAN 640,
max _queue_size: int

MASH GATBIRN K
input use multiclass nms: bool

WASE 202 NMS, SMERAZ I

agnostic: bool
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WASE A BRI NMS 53k,

5.25.2 push _npy

AR, S batchsize Jy 1 WMIA, BUERIAZ HIRFEBRIF > 2 JE FREAZ T .
#Zrgk:

def push npy(self,
channel idx: int,
image idx: int,
data: numpy.ndarray[Any, numpy.dtype[numpy.float ]],
dete threshold: float,
nms_threshold: float,
ost _w: int,
ost h: int,
padding left: int,
padding top: int,
padding width: int,
padding height: int) -> int

SRI:
channel idx: int
MASH . WMARBEES .
image idx: int
MAZE. MARBRHS .
data: numpy.ndarray|Any, numpy.dtype[numpy.float ||
WMASE BABE.
dete threshold: float
MASE R .
nms_threshold: float
WAZEL. nms H{H.
ost _w: int
WA RIGE A HISE.
ost h: int
MAZE. FIRERA TR
padding left: int

WASE. WFERBIGEIR RS x, SO0 DAl AL PR B 1 e A AL PR
fERRE PR, AT PAE SR

padding top: int
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WAZE HERBIGEG SRS v, SR A M Al B 8 1 b e A AL B

ERE O RRE, el A 2R
- padding width: int

WA SSRGS, ST DAE i ] FAL BR A4 11 v B A Al BR A R R 2 11

ARG, WA O
- padding height: int

WA RGN, ST AE i AL B A4 1 Bl A AL B A R R 1

IR, mATPAE SR
B BE]:
SR O, HABER R R

5.25.3 push_data

W ABHE, SCFF batchsize N 1 AIEIA .
ok

def push data(self,
channel idx: list[int],
image idx: list[int],
input data: list[TensorPTRWithName],
dete threshold: list[float],
nms_threshold: list[float],
ost w: list[int],
ost h: list[int],
padding _attrs: list[list[int]]) -> int

SRI:
. channel_idx: int
WMASE. MARGFIIREES .
. image idx: int
MAZE. MARBFIINGT
- input_data: list|TensorPTRWithName]|
WASE. WA
- dete_threshold: float
WA K INEEFS .
- nms_ threshold: float
WS nms FETH.

- ost_w: int
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WAZSH. IR FHISE.

ost h: int

WMASE RIGE R A0 .
padding attrs: list[list[int]]

WMASR WAERBIFIIREIESR, HIERRIE A x. EIR SR v, RIEZIZ S5

VL RUZAHZ R

B BE]:

JEEIRIET O, HABIER R R

5.25.4 get result npy

ARPUR A BRI 25 2R
B A

def get result npy(self)
-> tuple[tuple[int, int, int, int, int, float],int, int]

BRIMEBEW]: tuple[tuple[left, top, right, bottom, class id, score|,channel idx, image idx]

left: int
URIIEEES > S A 1y
top: int
GORIEAES & S A Y
right: int
RIIEAES > 2SI ALy
bottom: int
GRIIEEES 5 A Y 7
class_id: int
oI S5 R A2 5 o
score: float
R 45 2R ) 7 5
channel idx: int
JEUR B ) EE S
image idx: int
JER BB i -
B
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import sophon.sail as sail
import numpy as np
if name ==' main

tpu id =0

handle = sail.Handle(tpu_id)

image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg"

bmodel name = "../../../sophon-demo/sample/Y OLOv5/models/BM1684X /yolovbs v6.
—1 loutput int8 1b.bmodel"

decoder = sail.Decoder(image name, True,tpu_id)

bmimg = decoder.read(handle)

engine image pre process = sail.EnginelmagePreProcess(bmodel name, tpu_id, 0)

engine image pre process.InitImagePreProcess(sail.sail resize type.BM_PADDING
—TPU_LINEAR, True, 10, 10)

engine image pre process.SetPaddingAtrr(114,114,114,1)

alpha beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

engine image pre process.SetConvertAtrr(alpha beta)

ret = engine image pre process.Pushimage(0,0, bmimg)

output tensor map, ost images, channels ,imageidxs, paddding attrs = engine image
—pre_process.GetBatchData(True)

width list = []

height list= []

for index, channel in enumerate(channels):

width list.append(ost images[index].width())
height list.append(ost images[index|.height())

yolovs post = sail.algo yolovs post loutput([1l, 25200, 85],640,640,10)

dete thresholds = np.ones(len(channels),dtype=np.float32)

nms_thresholds = np.ones(len(channels),dtype=np.float32)

dete thresholds = 0.2*dete thresholds

nms_thresholds = 0.5%nms_ thresholds

ret = yolovb post.push data(channels, imageidxs, output tensor map, dete thresholds,
— nms_thresholds, width list, height list, paddding attrs)

# VAN 24| push _npy$ H 4% numpy %45 7 ¥

.. for index, channel in enumerate(channels):

ret = yolovs post.push npy(channel, index, output tensor map[index].get data().

—asnumpy/(), 0.2, 0.5,

. ost images[index|.width(), ost images[index].height(),

.. paddding _attrs[index][0], paddding _attrs[index][1], paddding attrs[index][2],-
—paddding attrs[index][3])

objs, channel, image idx = yolovb post.get result npy()

print(objs, channel, image idx)
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5.26 sail.algo yolovd post 3output

FEXTA=$r i YOLOvS BAURY JE AL BEEE 11, A RBA ) 2 Akt i 7 XS B

5.26.1 init
B A
def  init (
self,

shape: list[list[int]],

network w:int = 640,

network h:int = 640,

max_queue_size: int=20,

input use multiclass nms: bool=True,
agnostic: bool=False)

S E]:
shape: list|list[int]]

BASE W AKIER shape.,
network w: int

MASH. BRRATIE, BN 640,
network h: int

WA BRWRATIE, BN 640,
max_queue_size: int

MASE . GAFRIRIR KK
input _use multiclass nms: bool

WASE 202 NMS, SMERA LI,
agnostic: bool

WASE A BRI NMS 53k,

5.26.2 push data

B ABE, AT batchsize FIHIA .
Bk

def push data(self,
channel idx: list[int],
image idx: list[int],
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AN

input data: list[TensorPTRWithName],
dete threshold: list[float],
nms_threshold: list[float],

ost w: list[int],

ost h: list[int],

padding _attrs: list[list[int]]) -> int

SR
channel idx: list|int]
WASHE. WARGTFIEES .
image idx: list[int|
MAZE. MARBFIINGT
input_data: list|TensorPTRWithName],
WMASE WAEYE, BE =i
dete threshold: list|float]
WASE R EEFS.
nms_threshold: list|float]
WASH. nms HET.
ost_w: list|int|
WASE IR R IR TE
ost_h: list[int]
WASE IR R PR -
padding attrs: list[list[int]]

WMASH MIEEBIFIINEIESE, FEFEER RS x. BRSNS v RIEZBZ 51
T RIEAHRZ JGHI R -

B LW
JEERIE O, HABEZR R RN

5.26.3 get result npy

ARPUR LIRS 25 2R
#Zrgk:

def get result npy(self)
-> tuple[tuple[int, int, int, int, int, float],int, int]
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BRHE B tuple[tuple(left, top, right, bottom, class id, score|,channel idx, image idx|

left: int

R S5 R B e x ABAR
top: int

RIS o A A T
right: int

Rl S5 R B x ABAR.
bottom: int

GRIIEEES 53l N AL 7
class id: int

Rl S IE TR
score: float

R S5 R A 7 B
channel idx: int

JEUR R ) TEE S
image idx: int

R ER A5 -

5.26.4 reset _anchors

¥ anchor Rt
g A:

def reset anchors(self, anchors new: list[list[list[int]]]) -> int

SR
anchors new: list|list[list[int]|]

B anchor RS2k,

B LW
JERIE] O, HABEZR R R
A BIRES:

import sophon.sail as sail
import numpy as np

if name =="'  main

Copyright © SOPHGO




CHAPTER 5. SAIL PYTHON API &%

AN

tpu id =0

handle = sail.Handle(tpu id)

image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg"

bmodel name = "../../../sophon-demo/sample/Y OLOv5/models/BM1684X /yolovbs v6.
—1 3output int8 1b.bmodel"

decoder = sail.Decoder(image name, True,tpu_id)

bmimg = decoder.read(handle)

engine image pre process = sail.EngineImagePreProcess(bmodel name, tpu_id, 0)

engine image pre process.InitImagePreProcess(sail.sail resize type.BM_ PADDING
—TPU _LINEAR, True, 10, 10)

engine image pre process.SetPaddingAtrr(114,114,114,1)

alpha beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

engine image pre process.SetConvertAtrr(alpha beta)

ret = engine image pre process.Pushimage(0,0, bmimg)

engine image pre process

output tensor map, ost images, channels ,imageidxs, padding atrr = engine image
—pre_process.GetBatchData(True)

width list = []

height list= ||

for index, channel in enumerate(channels):

width list.append(ost images[index|.width())
height list.append(ost images[index].height())

yolovs post = sail.algo yolovb post 3output([[1, 3, 20, 20, 85],[1, 3, 40, 40, 85],[1, 3, 80,
— 80, 85]],640,640,10)

dete thresholds = np.ones(len(channels),dtype=np.float32)

nms_thresholds = np.ones(len(channels),dtype=np.float32)

dete thresholds = 0.2*dete thresholds

nms_thresholds = 0.5%nms_thresholds

ret = yolovs post.push data(channels, imageidxs, output tensor map, dete thresholds,
— nms_ thresholds, width list, height list, padding atrr)

objs, channel, image idx = yolovb post.get result npy()

print(objs, channel, image idx)

5.27 sail.algo yolovdb post cpu_opt async

TEALERAR b, F1XF YOLOVS Bz ha i) JE A e 1, A A i i oy s Qs B

5.27.1 _ _init__
g
def init  (
self,

shape: list[list[int]],
network w:int = 640,
network h:int = 640,
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max_queue_size: int=20,
use_multiclass nms: bool=True)

SRV
shape: list|list|int]]
MASHL. i ABHER shape.

network w: int

WASEL. BAREATLE, #IAH 640,
network h: int

WMASH BRI, BRI 640,
max _queue_size: int

WASE GATEIRR BRI .
use_multiclass nms: bool

WMASE B2 NMS, BIAHEH .

5.27.2 push_data

WABHE, XL batchsize KA.
g

def push data(self,
channel idx: list[int],
image idx: list[int],
input data: list[TensorPTRWithName],
dete threshold: list[float],
nms_threshold: list[float],
ost w: list[int],
ost h: list[int],
padding attrs: list[list[int]]) -> int

S
channel _idx: list[int]
WMASEL. WARBFIIEIES .
image idx: list[int]
WMASE. MARBIFIINGS
input_ data: list|TensorPTRWithName],

WMASH WMAEE, B =i
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dete _threshold: list[float]
WASE R EEFS.
nms_threshold: list[float]
WAZH. nms FETH].
ost_w: list|int|
WMASH. FRIGE R P FIHI5E.
ost_h: list[int]
WA RIGE R I8 .
padding attrs: list|list[int]]

WASH MEEBIFIINEIEYE, FEFERR A x. RIS AR v RIEZBZ R
LR RIEAHZ SR

B L
JEERIE O, HAEZR R RN

5.27.3 get_result npy

AR A ARG 25 2R
#ZEgX:

def get result npy(self)
-> tuple[tuple[int, int, int, int, int, float],int, int]

BRIMEBEMH: tuple[tuple[left, top, right, bottom, class id, score|,channel idx, image idx]
left: int

KM Z5 R /e x AR
top: int

g e by AAR.
right: int

R S5 R A x ABAR.
bottom: int

RIS o A A T
class id: int

Rl 45 2R 1) 26 39 5 o
score: float

R 45 SR 1 0 B
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channel idx: int
JEUR R B TE S
image idx: int

R RIS -

5.27.4 reset anchors

¥ anchor R~}
g A:

def reset anchors(self, anchors new: list[list[list[int]]]) -> int

SR
anchors_new: list[list[list[int]]]
LT anchor RS114k.
R B
A O, HAE FR R

5.28 sail.tpu_kernel api yolovb detect out

EXt 3 i) yolovh B, i FA RE AN E IR B2 > Ab RS Kernel X5 ALBESEA TN, HAl
H 7 BM1684x, H. libsophon HJRAWMAIAEKT 0.4.6 (v23.03.01).

5.28.1 _init__
BB
def init  (
self,

device id: int,

shape: list[list[int]],

network w: int = 640,

network h: int = 640,

module file: str="/opt/sophon/libsophon-current/lib/tpu module/libbm1684x
—kernel module.so")

SRI:
device id: int
WASH RS
shape: list|list[int]]
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WASE WAEPEE shape.,
network w: int

WMASE. BB ASIRE, BRIAK 640,
network h: int

WA BRRRATIE, BN 640,
module_file: str

B AN % . Kernel module X f % &, Bk ik N7 /opt/sophon/libsophon-
current/lib/tpu_module/libbm1684x kernel module.so”,

5.28.2 process

AbPREZ T
B 1

def process(self,
input data: list[TensorPTRWithName],
dete threshold: float,
nms_threshold: float,
release _input: bool = False)
-> list[list[tuple[int, int, int, int, int, float]]]

SR 1:

input_data: list|TensorPTRWithName|
WASE WAEE, BE =it

dete threshold: float
BASEL Rl .

nms_threshold: float
WAZH. nms FETH].

release _input: bool
MASR. BHGm AN, BOAH False,
B 2:

def process(self,
input data: dict[str, Tensor],
dete threshold: float,
nms_threshold: float,
release input: bool = False)
-> list[list[tuple[int, int, int, int, int, float]]]

SRV 2:
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input_data: dict[str, Tensor|
WA WAL, WE="TH.
dete threshold: float
AR R .
nms_ threshold: float
BWAZE. nms FETH.
release input: bool
WMASE. FEUmARINAT, BRI False,
BRI B
list[list[tuple[left, top, right, bottom, class id, score]||
left: int
Kl S5 R 5 2e x ABAR.
top: int
GRIIEAES 5 S i A Y7
right: int
URIEEES S 2SI A LY
bottom: int
RSSO A A T
class_id: int
R 45 2R 12 32 5 o
score: float

GRIEEE Siup e &

5.28.3 reset _anchors

¥ anchor R T
#ngA:

def reset anchors(self, anchors new: list[list[list[int]]]) -> int

SRI:

anchors _new: list|list[list[int]|]
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FHHRY anchor 1313,

B B
SR O, HABE R R
B

if

import sophon.sail as sail
import numpy as np

def get ratio(bmimg):

img w = bmimg. width()
img h = bmimg height()
r w=640/img w
r h=0640 /img h

ifr h>r w:
tw = 640
th = int(r _w * img_h)
tx1 =$tx2 =0

tyl = int((640 - th) / 2)
ty2 = 640 - th - tyl

else:
tw = int(r_h * img w)
th = 640

tx1 = int((640 - tw) / 2)
tx2 = 640 - tw - tx1
tyl =ty2 =20

ratio = (min(r_w, r_h), min(r w, r_h))
txy = (tx1, tyl)

return (img w, img h), ratio, txy

~ name =="' main
tpu id =0

image path ='../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg'

decoder = sail.Decoder(image path, True, tpu_id)

bmodel path ='../../../sophon-demo/sample/YOLOv5/models/BM1684X /yolovbs v6.1

—3output int8 1b.bmodel'

handle = sail.Handle(tpu_id)
alpha_beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

resize_type = sail.sail resize type. BM_ PADDING TPU LINEAR
sail engineipp = sail.EnginelmagePreProcess(bmodel path, tpu id, False)
ret0 = sail engineipp.InitImagePreProcess(resize type, True, 10, 10)

sail engineipp.SetPaddingAtrr(114, 114, 114, 1)
retl = sail engineipp.SetConvertAtrr(alpha beta)

bm i = sail. BMImage()

decoder.read(handle, bm_ i)
decoder.release()
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hw, ratio, txy = get ratio(bm i)
ret3 = sail engineipp.PushImage(0, 0, bm_ i)

res = sail engineipp.GetBatchData(True)

output tensor map, ost images, channel list ,imageidx list, padding atrr = res

tpu_kernel 3o = sail.tpu kernel api yolov5 detect out(0, [[1, 255, 80, 80], [1, 255, 40,-
—40], [1, 255, 20, 20]], 640, 640, " /opt/sophon/libsophon-current/lib/tpu module/
—libbm1684x kernel module.so")

res_list = tpu kernel 3o.process(output tensor map, 0.5, 0.5)

result = [|
for i in range(len(res list)):
if len(res list[i]) > 0:
result.append(np.array(res list[i]))
else:
result.append(np.empty((0,6)))

for res in result:
if len(res):
coords = res[:, :4]

coords(:, [0, 2]] -= txy[0]
coords(:, [1, 3]] -= txy[1]
coords[:, [0, 2]] /= ratio[0]
coords[:, [1, 3]|] /= ratio[1]

coords(:, [0, 2]] = coords]:, [0, 2]].clip(0, hw[0] - 1)
coords(:, [1, 3]] = coords]:, [1, 3]].clip(0, hw[1] - 1)
res[:, :4] = coords.round()

print(result)

5.29 sail.tpu_kernel api yolovd out without decode

EEXE 1 8 yolovh #5%d fiii] TPU Kernel X5 AbFEHEFTIEE, H ff M 2 BM1684x, H.
libsophon R AL ALT 0.4.6 (v23.03.01).

529.1  init
#ZjEgk:
def  init  (
self,

device id: int,
shape: list[int],
network w: int = 640,
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network h: int = 640,
module file: str="/opt/sophon/libsophon-current/lib/tpu module/libbm1684x
—kernel module.so")

S
device id: int

WMASH NSRS
shape: list|int]

MASHL. B B shape.
network w: int

WMASE BB ATERE, BOACH 640,
network h: int

MASR. BRMRATIE, BN 640,
module_file: str

B AN 2 % Kernel module X 4 & &, 2t ik A7 /opt/sophon/libsophon-
current/lib/tpu_module/libbm1684x kernel module.so”,

5.29.2 process

AEPRFE T
gk 1

def process(self,
input data: TensorPTRWithName,
dete threshold: float,
nms_threshold: float)
-> list[list[tuple[int, int, int, int, int, float]]]

S 1:
input _data: TensorPTRWithName
WASE MARE, WM.
dete threshold: float
WASE KIEE.
nms_threshold: float
WASH. nms HETH].
B 2:
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def process(self,
input data: dict[str, Tensor],
dete threshold: float,
nms_threshold: float)
-> list[list[tuple[int, int, int, int, int, float]]]

SR 2:
input_data: dict|str, Tensor|
WASE WABYE, B
dete threshold: float
WS R .
nms_threshold: float
WAZE. nms F{ETY].
AT FERTALE
list[list[tuple[left, top, right, bottom, class id, score]||
left: int
K g R e x ABAR.
top: int
R gi R by AR,
right: int
KM Z5 R e x b
bottom: int
URIIEATS 53 NS LY
class id: int
R 45 R 1) 2 39
score: float
LRl
ZRUIMTE

import sophon.sail as sail
import numpy as np

def get ratio(bmimg):
img w = bmimg.width()
img h = bmimg height()
r w=640/img w
r h=0640 /img h
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(4. 150)
ifr h>r w
tw = 640
th = int(r_w * img_h)
tx1 =tx2 =0

tyl = int((640 - th) / 2)
ty2 = 640 - th - tyl

else:
tw = int(r_h * img w)
th = 640

tx1 = int((640 - tw) / 2)
tx2 = 640 - tw - tx1
tyl =ty2 =0

ratio = (min(r_w, r_h), min(r w, r_h))
txy = (tx1, tyl)
return (img_w, img_h), ratio, txy
if name ==' main
tpu _id =0
image path ='../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg'
decoder = sail.Decoder(image path, True, tpu_id)
bmodel path ='../../../sophon-demo/sample/YOLOv5/models/BM1684X /yolovbs v6.1
—loutput int8 1b.bmodel'
handle = sail.Handle(tpu_id)
alpha_beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

resize_type = sail.sail resize type. BM PADDING TPU LINEAR
sail engineipp = sail. EnginelmagePreProcess(bmodel path, tpu id, False)
ret0 = sail engineipp.InitImagePreProcess(resize type, True, 10, 10)

sail engineipp.SetPaddingAtrr(114, 114, 114, 1)
retl = sail engineipp.SetConvertAtrr(alpha beta)

bm i = sail. BMImage()

decoder.read(handle, bm_ i)

decoder.release()

hw, ratio, txy = get ratio(bm i)

ret3 = sail engineipp.PushImage(0, 0, bm i)

res = sail engineipp.GetBatchData(True)

output tensor map, ost images, channel list ,imageidx list, padding atrr = res
tpu_kernel lo = sail.tpu kernel api yolovs out without decode(0, [1, 25200, 85],.
—640, 640, " /opt/sophon/libsophon-current/lib/tpu module/libbm1684x kernel module.so

=")
res_list = tpu kernel lo.process(output tensor map|0], 0.5, 0.5)
result = [|

for i in range(len(res_list)):
if len(res list[i]) > 0:
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result.append(np.array(res list[i]))
else:
result.append(np.empty((0,6)))

for res in result:
if len(res):
coords = res[:, :4]

coords[:, [0, 2]] -= txy[0]
coords[:, [1, 3]] -= txy[1]
coords(:, [0, 2]] /= ratio[0]
coords(:, [1, 3]] /= ratio[1]

coords[:, [0, 2]] = coords][:, [0, 2]].clip(0, hw[0] - 1)
coords[:, [1, 3]] = coords][:, [1, 3]].clip(0, hw[1] - 1)
res[:, :4] = coords.round|()

print(result)

5.30 sort _tracker _controller
HF SORT JyEXTIEER H Fribf7 PTH

5.30.1 _init__

#Zrgk:

def  init (max iou distance:float = 0.7,max age:int = 30, n_init:int = 3)

SRW):
- max_iou_distance: float

WASH BT IR PROBORAIFEE (ToU) FEEEIfH.
- max_age: int

BAZA. BRI H PR B TP AR B R iR
- n_init: int

MASH IREAAS T RIRIIG A WORURE
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5.30.2 process

AbFREE O
Erg:

def process(detected objects:list[tuple[int, int, int, int, int, float]]) -> list[tuple[int, int, int,.
—int, int, float, int]]

SRV

detected _objects: list(tuple(left, top, right, bottom, class_id, score))
WIASR KD AP ARAE
B B

tracked _objects: list(tuple(left, top, right, bottom, class id, score, track id))
SR BORERRIPIAR .
A BiIfRAS:

import sophon.sail as sail

import cv2

import numpy as np

from python.yolov5 opencv import YOLOv5

class yolovb arg:
def  init  (self, bmodel, dev_id, conf thresh, nms thresh):
self.bmodel = bmodel
self.dev_id = dev_id
self.conf thresh = conf thresh
self. nms thresh = nms thresh
if name ==' main "
input = "data/test car person 1080P.mp4"
bmodel detector = "models/BM1684X/yolovbs v6.1 3output int8 1b.bmodel"
bmodel extractor = "models/BM1684X /extractor int8 I1b.bmodel"

dev_id =0
conf = 0.4
nms = 0.7

yolovs args = yolovb arg(bmodel detector, dev id, conf, nms)
yolovs = YOLOv5(yolovs args)

cap = cv2.VideoCapture(input)
img batch = ||

dstc = sail.sort tracker controller(max iou distance=0.7, max age=70, n_init=3)
track res all numpy = np.array([])

for i in range(15):
_, im = cap.read()
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if im is None:

break
img batch.append(im)
results = yolov5(img batch)
det = results[0]

# The order of this API and the demo is inconsistent, and the class id and score are.
—reversed

det[:, [4,5]] = det[:,[5,4]]

img batch.clear()

det tuple = [tuple(row) for row in det]

# left, top, right, bottom, class id, score, track id
track res numpy = dstc.process(det tuple)
track res numpy = np.array(track res numpy)

ifi==0:
track res all numpy = track res numpy
else:
track res all numpy = np.concatenate((track res all numpy, track res
—numpy), axis=0)

cap.release()

5.31 sort tracker controller async
SORT H kS AbFEE 11, PR RE S

5311 init_

g

def  init (max iou distance:float = 0.7, max age:int = 30, n_init:int = 3, input
—queue_size:int = 10, result queue_size:int = 10)

SRBWI:
max_iou distance: float

WA BT IRESS PRSI (IoU) HESE{E.
max_ age: int

WASHL. BREFH AR ER ST PAFAER S R AR
n_init: int

MASH REAAS TR R
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input _queue_size: int
MASH BB H RN
result _queue size: int

MASH GERGPIHI RN

5.31.2 push_data

SR AL BIEE 11, RS B AT 55 BB, 5 get _result _npy FCA ]
HHEX 1:

def push data(detected objects:list[tuple[int, int, int, int, int, float]]) -> int

SR]:
detected _objects: list(tuple(left, top, right, bottom, class_id, score))
BASA K P A
feature:sail. Tensor
WS AN PR -
BRI B
int

IR R 0, SRR [ HoAth o

5.31.3 get_result npy

SR ELRE O, IRBGEE: HARBIMEE, 5 push_ data FCA
g

def get result npy() -> tracked objects:list[tuple[int, int, int, int, int, float, int]]

R e

tracked _objects: list(tuple(left, top, right, bottom, class_id, score, track_id))
B S BRI
IR

import sophon.sail as sail

import cv2

import numpy as np

from python.yolovb opencv import YOLOv5
from feature extractor import Extractor
class yolovb arg:
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if

def  init  (self, bmodel, dev id, conf thresh, nms thresh):
self.bmodel = bmodel
self.dev_id = dev_id
self.conf thresh = conf thresh
self. nms thresh = nms_thresh
~ name =="' main "
input = "data/test car person 1080P.mp4"
bmodel detector = "models/BM1684X /yolovbs v6.1 3output int8 1b.bmodel"

dev_id =0
conf = 0.4
nms = 0.7

yolovs args = yolovb arg(bmodel detector, dev_id, conf, nms)
yolovs = YOLOv5(yolovs args)

cap = cv2.VideoCapture(input)
img batch = ||

dstc = sail.sort tracker controller async(max iou distance=0.7, max age=70,n

track res all numpy = np.array([])

for i in range(15):
_, im = cap.read()
if im is None:
break
img batch.append(im)
results = yolov5(img batch)
det = results|0]

# The order of this API and the demo is inconsistent, and the class id and score are.

—reversed

det[:, [4,5]] = det[:,[5,4]]
img batch.clear()

det tuple = [tuple(row) for row in det]

H o vV numpy:
# left, top, right, bottom, class id, score, track id

ret = dstc.push data(det tuple)
track res numpy = np.array(dstc.get result npy())

ifi==
track res all numpy = track res numpy
else:
track res all numpy = np.concatenate((track res all numpy, track res

—numpy), axis=0)

(Foaks:)
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cap.release()

5.32 deepsort _tracker _controller
FXT DeepSORT Hiik, iH AL PRSI A SE RAR I FAL , LI H AR R ER -

5.32.1 __init_

g

def  init (max cosine distance:float,
nn_budget:int,
k feature dim:int,
max_iou distance:float = 0.7,
max_age:int = 30,
n_init:int = 3)

SRI:
- max_cosine distance: float
WASE T AT S R R AR L
- nn_ budget: int
WMASE AT Rl SRR M iR KR R
- k_feature dim: int
WS P A ARIFFAELEE -
- max_iou distance: float

WASE BT IRE PRSI (ToU) FEESEIfE .

- max_age: int

MASH BRERHAREIREAAS HATAER S KT
- n_init: int

WASH IREAAS TR WOERE
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5.32.2 process

AbFREE O
gk 1

def process(detected objects:list[tuple[int, int, int, int, int, float]],
feature:sail. Tensor)
-> list[tuple[int, int, int, int, int, float, int]]

SR]:

detected _objects: list(tuple(left, top, right, bottom, class_id, score))
BASA. K P A o

feature: sail.Tensor
WS I P AR -
BRI BEW]:

tracked _objects: list(tuple(left, top, right, bottom, class id, score, track id))
B PERERI P
B 2:

def process(detected objects:list[tuple[int, int, int, int, int, float]],
feature:list[numpy.array])
-> list[tuple[int, int, int, int, int, float, int]]

SRV

detected _objects: list(tuple(left, top, right, bottom, class_id, score))
ASE R AP A o

feature: list[numpy.array]|
WS K P AL o
A EIFERTALE

tracked objects: list(tuple(left, top, right, bottom, class_id, score, track id))
WS PUREERTIR.
ZR LM EE

# The example code relies on sophon-demo/sample/YOLOv5/python/yolovs opencv.py and.
—sophon-demo/sample/DeepSORT /python/deep sort/deep/feature extractor.py

import sophon.sail as sail

import cv2

import numpy as np

from python.yolovs opencv import YOLOv5

from feature extractor import Extractor
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class yolovb arg:
def  init  (self, bmodel, dev_id, conf thresh, nms thresh):
self. bmodel = bmodel
self.dev_id = dev_id
self.conf thresh = conf thresh
self. nms thresh = nms_thresh
if name ==' main "
input = "data/test car person 1080P.mp4"
bmodel detector = "models/BM1684X /yolovbs v6.1 3output int8 1b.bmodel"
bmodel extractor = "models/BM1684X /extractor int8 I1b.bmodel"

dev _id =0
conf = 0.4
nms = 0.7

yolovs args = yolovb arg(bmodel detector, dev_id, conf, nms)
yolovs = YOLOv5(yolovs args)
extractor = Extractor(bmodel extractor, dev_id)

cap = cv2.VideoCapture(input)
img batch = ||

dstc = sail.deepsort tracker controller(max cosine distance=0.2, nn budget=100, k
—feature dim=extractor.output shape[l], max iou distance=0.7, max age=70, n_init=3)

track res all numpy = np.array([])

for i in range(15):
_, im = cap.read()
if im is None:
break
img batch.append(im)
results = yolov5(img batch)
det = results[0]

im crops = ||
for item in det:
x1 = int(item][0])
y1 = int(item[1])
x2 = int(item][2])
y2 = int(item[3])
im_crop = im[yl:y2, x1:x2]
im_crops.append(im_crop)

ext results = extractor(im crops)

# The order of this API and the demo is inconsistent, and the class id and score are.
—Teversed

det[:, [4,5]] = det[:,[5,4]]

img batch.clear()
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det tuple = [tuple(row) for row in det]

# left, top, right, bottom, class id, score, track id
track res numpy = dstc.process(det tuple, ext results)
track res numpy = np.array(track res numpy)
ifi==0:

track res all numpy = track res numpy
else:

—numpy), axis=0)

cap.release()

track res all numpy = np.concatenate((track res all numpy, track res

5.33 deepsort _tracker controller _async
DeepSORT SRyE AP AL B 11, B AL AR 2l

5.33.1 _init_

B A

def  init (max cosine distance:float,
nn_budget:int,
k feature dim:int,
max_iou_distance:float = 0.7,
max_age:int = 30,
n_init:int = 3,
queue _size:int = 10)

SRR
max_cosine distance: float

WASEL. AT AR B S K AR % B
nn_budget: int

WS MT Rl AR R AR ECR R
k feature dim: int

WASEL . W) HARIRAE AR -
max_iou distance: float

WASE BUNTIRES TR (ToU) g {E.
max_ age: int

WASHL. BREFH AR ER ST PAFAER S R AR
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n_init: int
WASHL IRER T HIRIAG TR -

queue_size: int
MASHL. GPRGEM IR
5.33.2 push data

S AL BEEE 1, R 2 AR AT 55 BB, 5 get _result _npy BCA ]
#ZHEX 1:

def push data(detected objects:list[tuple[int, int, int, int, int, float]],
feature:sail. Tensor) -> int

SR 1:

detected _objects: list(tuple(left, top, right, bottom, class_id, score))
S R AP A o

feature:sail. Tensor

WASEL R YR IRAE -

B BE]:

int
JREIRIE] O, SRR A HAlL .
B 2:

def push data(detected objects:list[tuple[int, int, int, int, int, float]],
feature:list[numpy.array]) -> int

SEL] 2:
detected _objects: list[tuple[int, int, int, int, int, float]|
BASEL R PR AE
feature: list[numpy.array]
BASEL. Rl R ) REAE
AT ERTEIE
int

SRR 0, SRR [ Ho At o
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5.33.3 get_result npy

S AL IR O, PRBGEER H AR5, 5 push_data B 6
#rgk:

def get result npy() -> tracked objects:list[tuple[int, int, int, int, int, float, int]]

BRI B

tracked _objects: list(tuple(left, top, right, bottom, class_id, score, track id))
SR PORERRPI A
B

# The example code relies on sophon-demo/sample/YOLOv5/python/yolovs opencv.py and.
—sophon-demo/sample/DeepSORT /python/deep sort/deep/feature extractor.py
import sophon.sail as sail
import cv2
import numpy as np
from python.yolovs opencv import YOLOv5
from feature extractor import Extractor
class yolovb arg:
def  init  (self, bmodel, dev_id, conf thresh, nms thresh):
self. bmodel = bmodel
self.dev_id = dev_id
self.conf thresh = conf thresh
self nms thresh = nms thresh
if name ==' main "
input = "data/test car person 1080P.mp4"
bmodel detector = "models/BM1684X /yolovbs v6.1 3output int8 1b.bmodel"
bmodel extractor = "models/BM1684X /extractor int8 I1b.bmodel"

dev_id =0
conf = 0.4
nms = 0.7

yolovs args = yolovb arg(bmodel detector, dev_id, conf, nms)
yolovs = YOLOv5(yolovs args)
extractor = Extractor(bmodel extractor, dev_id)

cap = cv2.VideoCapture(input)
img batch = ||

dstc = sail.deepsort tracker controller async(max cosine distance=0.2, nn
—budget=100, k_feature dim=extractor.output shape[l], max iou distance=0.7, max
—age="70, n_init=3, queue size=10)

track res all numpy = np.array([])

for i in range(15):
_, im = cap.read()
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if im is None:

break
img batch.append(im)
results = yolov5(img batch)
det = results[0]

im_crops = ||
for item in det:
x1 = int(item[0])
y1 = int(item[1])
x2 = int(item|[2])
y2 = int(item[3])
im crop = im[yl:y2, x1:x2]
im _crops.append(im_crop)

ext results = extractor(im crops)

# The order of this API and the demo is inconsistent, and the class id and score are.
—reversed

det[:, [4,5]] = det[:,[5,4]

img batch.clear()

det tuple = [tuple(row) for row in det]

H vV numpy
# left, top, right, bottom, class id, score, track id
ret = dstc.push data(det tuple, ext results)
track res numpy = np.array(dstc.get result npy())

ifi==
track res all numpy = track res numpy
else:
track res all numpy = np.concatenate((track res all numpy, track res
—numpy), axis=0)

cap.release()

5.34 bytetrack tracker controller

FEXF ByteTrack 53k, it ALBRAGIIAYEE R, SEHUN HARRYER S .
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5341  init_

B A:

def  init  (frame rate:int = 30,
track buffer:int = 30)

SRV
frame rate: int

WMASE T EEHIBEE BRI R FOVFTH 25 B s R, RCECBR I BB B (A PR 1 2K 1) A
RIEHR o

track buffer: int

WASEL T EEHBEE B R SOV IH 28 1 s R, RCERR I BB B (4 Fe i 1F 2R 1) fix
RTRGECK -

5.34.2 process

AEPRFE T
gk 1

def process(detected objects:list[list[int, float, float, float, float, float, float, float]],
tracked objects:list[list[int, float, float, float, float, float, float, float, int]])
-> int

SRR 1:

detected _objects: list[list[int, float, float, float, float, float, float, float]]
BASA. K P A o

tracked _objects: list[list|int, float, float, float, float, float, float, float, int||
S PORERR P

BRI B

int
YR 0, 2% Tk m] HoAs o
ZN I

# The example code relies on sophon-demo/sample/YOLOv5/python/yolov5 opencv.py
import sophon.sail as sail
import cv2
import numpy as np
from python.yolovb opencv import YOLOv5
class yolovh arg:
def  init  (self, bmodel, dev id, conf thresh, nms thresh):
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if

self.bmodel = bmodel
self.dev_id = dev_id
self.conf thresh = conf thresh
self. nms thresh = nms thresh
~ name ==' main "
input = "datasets/test car person 1080P.mp4"
bmodel = "models/BM1684X /yolovbs v6.1 3output int8 1b.bmodel"
dev_id =0
conf = 0.4
nms = 0.7
yolovs args = yolovs arg(bmodel, dev_id, conf, nms)
yolovs = YOLOv5(yolovs _args)

cap = cv2.VideoCapture(input)

img batch = ||

btt = sail.bytetrack tracker controller()
track res all = np.array([])

for i in range(50):
_, im = cap.read()
if im is None:
break
img batch.append(im)
results = yolov5(img_batch)
det = results[0]

# The order of this API and the demo is inconsistent, and the class id and score are.

—reversed

detl[:, [4,5]] = det][:,[5,4]]
det = tuple(det)
img batch.clear()

det tuple = [tuple(row) for row in det]

# tuple(left, top, right, bottom, class id, score, track id)
track res = btt.process(det tuple)
track res = np.array(track res)
ifi==0:
track res all = track res
else:
track res all = np.concatenate((track res all, track res), axis=0)

cap.release()
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5.35 sail.algo yolox post

FEX YOLOX AU JE b3 11, PR ety Jr X2

5351  init__
B A
def  init (
self,

shape: list[int],

network w:int = 640,
network h:int = 640,
max queue size: int=20)

SR
shape: list[int]

WMASR YRR shape.
network w: int

WA BRNEATIE, B 640,
network h: int

WMASH BRNEATEE, BRI 640,
max_queue_ size: int

MASE . FABIRNERRKE.

5.35.2 push _npy

e, RS batchsize Jy 1AM, BRI A Z HIRFBUEIR > Z G FRA AR .
B A

def push npy(self,
channel idx: int,
image idx: int,
data: numpy.ndarray[Any, numpy.dtype[numpy.float ]],
dete threshold: float,
nms_threshold: float,
ost w: int,
ost h:int,
padding left: int,
padding top: int,
padding width: int,
padding height: int) -> int
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SR
- channel idx: int
MASH. WA RBIEIES .
- image idx: int

WMAZE. MARBHS .

- data: numpy.ndarray[Any, numpy.dtype[numpy.float ||

WMASE. WAL
- dete threshold: float
WASE. R EE
- nms_ threshold: float
WS nms B
- ost_w: int
WASR. BIRE RIS,
- ost_h: int
WMASH BRI
- padding left: int

WMAZR HEFERBIGELG SRS x, SR0T A M A B 8 1 b s A AL Y

FERRRZ O PRI, R PAE TR
- padding top: int

WASR. WHFERGRGE IR AR v, SO DA el AL PR R 1 A A A AL B

R TR R, M DAE 2T
- padding width: int

WASE. HRERA T, ZR0T A FAL B A 3% 1 r sl A AL PR FE B R T

HREG, WATAE St
- padding height: int

WASE. BRI, S0 DA AL BE Y 32 1 rp sl A AL PR FE B B T

PR, BRTPAE BT
A ERAIE
JEIRIET O, HABEZR R R
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5.35.3 push data

By AR, SCFF batchsize A4 1 HIA
Bk

def push data(self,
channel idx: list[int],
image idx: list[int],
input data: TensorPTRWithName,
dete threshold: list[float],
nms_threshold: list[float],
ost w: list[int],
ost h: list[int],
padding attrs: list[list[int]]) -> int

SRR
channel idx: int
WMASEL WARRFIEIES .
image idx: int
WMASE. WMARBIFIINGS
data: numpy.ndarray[Any, numpy.dtype[numpy.float ||,
WASHE WABE.
dete threshold: float
WA B EEF.
nms_threshold: float
WS nms WETFH.
ost_w: int
WASH. FIE R FIIH 5.
ost h: int
WASE IR R PR -
padding attrs: list|list[int]]

WS WARBRIFIIREIESE, HERRIE RS x. EIRSAR v, RIEZIZ S5
TR RO I o

R L
JREIRIE] O, HABE RN R
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5.35.4 get result npy

ARBUR A R 45 R
#rgk:

def get result npy(self)
-> tuple[tuple[int, int, int, int, int, float],int, int]

RIMEBEHH: tuple|[tupleleft, top, right, bottom, class id, score|,channel idx, image idx]
left: int
URIIEEES 5 2o e Y
top: int
g R by ABAR.
right: int
Kl g R x ABAR.
bottom: int
KSR T v ABAR.
class_id: int
oI S5 R A2 G 5 o
score: float
R S5 R 7 B
channel idx: int
JE AR R EE S .
image idx: int
JER E B i -
ZR UM T

import sophon.sail as sail
import numpy as np
if  name =='main
tpu_id =0
handle = sail.Handle(tpu id)
image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg"
bmodel name = "../../../sophon-demo/sample/YOLOX/models/BM1684X /yolox int8
—1b.bmodel"
decoder = sail.Decoder(image name,True,tpu_id)
bmimg = decoder.read(handle)
engine image pre process = sail.EnginelmagePreProcess(bmodel name, tpu id, 0)
engine image pre process.InitImagePreProcess(sail.sail resize type.BM_PADDING

TPU_LINEAR True_10_10)
— 7 7 7 (—F—Dﬁ\‘%éﬁ:)

N e
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engine image pre process.SetPaddingAtrr(114,114,114,1)

alpha_beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

engine image pre process.SetConvertAtrr(alpha beta)

ret = engine image pre process.Pushimage(0,0, bmimg)

engine image pre process

output tensor map, ost images, channels ,imageidxs, padding atrr = engine image
—pre process.GetBatchData(True)

width list = []

height list= ||

for index, channel in enumerate(channels):

width list.append(ost images[index].width())
height list.append(ost images[index].height())

yolox post = sail.algo yolox post([[1, 3, 20, 20, 85],[1, 3, 40, 40, 85],[1, 3, 80, 80, 85]],640,
,640,10)

dete thresholds = np.ones(len(channels),dtype=np.float32)

nms_thresholds = np.ones(len(channels),dtype=np.float32)

dete thresholds = 0.2*dete thresholds

nms_thresholds = 0.5%nms_thresholds

ret = yolox post.push data(channels, imageidxs, output tensor map, dete thresholds,.
—nms_thresholds, width list, height list, padding atrr)

objs, channel, image idx = yolox post.get result npy()

print(objs, channel, image idx)

5.36 sail.algo yolovd post cpu opt

B 3 B 1 B yolovh B XS AMERIEFT T

5.36.1 init__
g
def  init (
self,

shapes: list[list[int]],
network w: int = 640,
network h: int = 640)

SR]:
shapes: list|list[int]]

MAZAE. WAL shape.,
network w: int

WA B ATIRE, BN 640,

network h: int
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WASH. BRMRMARE, BN 640,

5.36.2 process

AbFREZ T,
gk 1

def process(self,
input data: list[TensorPTRWithName],
ost w: list[int],
ost h: list[int],
dete threshold: list[float],
nms_threshold: list[float],
input keep aspect ratio: bool,
input use multiclass _nms: bool)
-> list[list[tuple[int, int, int, int, int, float]]]

SRGRW] 1:

input _data: list| TensorPTRWithName]
WMASE WAL, BF = — .

ost _w: list[int]
WMAZSH FIRE RIS

ost_h: list[int]
WMASE. BRIE AR

dete threshold: list|float]
BASE R .

nms_threshold: float
WASH. nms HETH].

input keep aspect ratio: bool
WMASE. AR R R ERIFURLL.

input use multiclass nms: bool
MASE. REMZ%E nms,
B 2:

def process(self,
input data: dict[str, Tensor],
ost w: list[int],
ost h: list[int],
dete threshold: list[float],
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nms_threshold: list[float],
input keep aspect ratio: bool,
input use multiclass nms: bool)
-> list[list[tuple[int, int, int, int, int, float]]]

SR 2:
input_ data: dict[str, Tensor|
MAZE. WAL, S = s .
ost_w: list|int|
MASE. RIGE IS .
ost_h: list[int]
WMAZE. FIREABREE.
dete threshold: list[float]
WASE R .
nms_ threshold: float
WASH. nms HETF.
input _keep aspect ratio: bool
WA AR R RFFHURELL
input use multiclass nms: bool
MASE. RHMZ2E nms.
BRI B
list[list[tuple[left, top, right, bottom, class id, score]||
left: int
GRIIEATS 5 S A Ly
top: int
R gi R by AR,
right: int
K g R iepr x ABA.
bottom: int
RS R v AR,
class id: int

GRS TR
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score: float

R I 2 R 7K

5.36.3 reset anchors

T anchor K.
#ZgA:

def reset anchors(self, anchors new: list[list[list[int]]]) -> int

SR

anchors new: list|list[list[int]|]
B anchor RSF41 3.
A EIFERTALE
JEIRIE] 0, HAMERR R
ZRUIMTE

import sophon.sail as sail
import numpy as np
if name ==' main

tpu id =0

handle = sail.Handle(tpu_id)

image name = "../../../sophon-demo/sample/YOLOv5/datasets/test/3.jpg"

bmodel name = "../../../sophon-demo/sample/YOLOv5/models/BM1684X /yolovbs v6.
1 3output int8 1b.bmodel"

decoder = sail.Decoder(image name, True,tpu_id)

bmimg = decoder.read(handle)

engine image pre process = sail.EnginelmagePreProcess(bmodel name, tpu id, 0)

engine image pre process.InitImagePreProcess(sail.sail resize type.BM_PADDING
—~TPU LINEAR, True, 10, 10)

engine image pre process.SetPaddingAtrr(114,114,114,1)

alpha beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

engine image pre process.SetConvertAtrr(alpha beta)

ret = engine image pre process.Pushlmage(0,0, bmimg)

output tensor map, ost images, channels ,imageidxs, padding atrr = engine image
—pre_process.GetBatchData(True)

width list = []

height list= ||

for index, channel in enumerate(channels):

width list.append(ost images[index].width())
height list.append(ost images[index].height())

yolovs post = sail.algo yolovs post cpu opt([[1, 3, 20, 20, 85],[1, 3, 40, 40, 85],[1, 3, 80,
< 80, 85]],640,640)

dete thresholds = np.ones(len(channels),dtype=np.float32)

nms_thresholds = np.ones(len(channels),dtype=np.float32)

dete thresholds = 0.2*dete thresholds
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nms_thresholds = 0.5%nms thresholds

objs = yolovb post.process(output tensor map, width list, height list, dete thresholds,
— nms_ thresholds, True, True)

print(objs)

5.37 sail.tpu_kernel api openpose part nms

5 HR BRI B R 2 > AL 3L Kernel X part nms JEPEFEFT I, H Bl H (K BM1684x,
H. libsophon HMiASFAMET 0.4.6 (v23.03.01).

537.1 _ init__
g
def init  (
self,

device id: int,

network c: int,

module file: str="/opt/sophon/libsophon-current/lib/tpu module/libbm1684x
—kernel module.so")

S E]:
device id: int

WASHL. MRS -
network c: int

WIASH B BB, R 5 B A R .
module file: str

B AN 2 % Kernel module XX 4 & &, 2t ik A7 /opt/sophon/libsophon-
current/lib/tpu_module/libbm1684x kernel module.so”,

5.37.2 process

AEPRFE T
gk 1

def process(self,
input data: TensorPTRWithName,
shape: list[int],
threshold: list[float],
max peak num: list[int])
-> tuple[list[list[int]], list[list[float]], list[list[int]]]
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SRGRW] 1:
input _data: TensorPTRWithName
WASH. BB
shape: list|int]
WMASE AR SR .
threshold: list|float]
WASRL 1IN EEF 5.
max_peak num: list[int]
MIASHL SRS B A
B 2:

def process(self,
input data: dict[str, Tensor],
shape: list[int],
threshold: list[float],
max_peak num: list[int])
-> tuple[list[list[int]], list[list[float]], list[list[int]]]

SR 2:
input_ data: dict[str, Tensor|
MASE WABE.
shape: list[int]
WASH W ABRR SR -
threshold: list[float]
WASH KN EEFS .
max_peak num: list[int]
WASHL BRI 5 B R B
BIE W]
tuple|list|list[int]], list[list|float]|, list|list[int]]]
A list[list|int]]
AEAE A TE ARG Y 5 5 R
B A list|list|float]]
JITAT RS DN 14 9 B A T
5= A list(list[int]]
JITAT RIS DN ) 9% B R BT~ AR AR
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5.37.3 reset network c

BT o S R TE R
#rgk:

def reset network c(self, network c new: int) -> int

SRV

network ¢ new: int
TR E L
BRI B
JEEIRIE] O, HABIERR R
ZR LM EE

import sophon.sail as sail
import numpy as np
import cv2
if name ==' main "

tpu id =0

image path ="'../../../sophon-demo/sample/OpenPose/datasets/test/3.jpg'

decoder = sail.Decoder(image path, True, tpu_id)

bmodel path ='../../../sophon-demo/sample/OpenPose/models/BM1684/pose coco
—fp32 1b.bmodel'

handle = sail.Handle(tpu id)

net = sail. Engine(bmodel path, tpu_id, sailIOMode.SYSIO)

src_img = cv2.imdecode(np.fromfile(image path, dtype=np.uint8), -1)

graph name = net.get graph names()[0]

input name = net.get input names(graph name)[0]

output name = net.get output names(graph name)[0]

h, w, = src_img.shape

net h = net.get input shape(graph name, input name)|2]

net w = net.get input shape(graph name, input name)[3]

out_h = net.get output shape(graph name, output name)[2]

scale = min(net h / h, net w / w)

resize_img = cv2.resize(src_img, (0, 0), fx=scale, fy=scale, interpolation=cv2.INTER
—CUBIC)

pad img = cv2.copyMakeBorder(resize img,0,net h - resize img.shape[0],0,net w -_
—resize img.shape[l],cv2. BORDER CONSTANT,value=(114,114,114))

img = np.transpose((pad_img.astype('float32')-128)/255, (2, 0, 1))

outputs = net.process(graph name, {input name: img})

output = np.transpose(list(outputs.values())[0], (1, 2, 0))

stride =net h /out h

output = cv2.resize(output, (0, 0), fx=stride, fy=stride, interpolation=cv2.INTER
,CUBIC)

(Foaks:)
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output = output[:resize img.shape[0], :resize img.shape[l], ‘]

output = cv2.resize(output, (src_img.shape[l], src_img.shape[0]), interpolation=cv2.
_INTER_CUBIC)

part nms input = np.array([gaussian_filter(output[:, :, j], sigma=3) for j in_
< range(output.shapel-1])])

point num = int(net.get output shape(graph name, output name)[l] / 3) - 1

part nms input = {"inputl": sail. Tensor(handle, part nms input[:point num]|[None])}

part nms input['inputl'].sync s2d()

tka nms = sail.tpu kernel api openpose part nms(tpu id, point num, "/opt/
—sophon/libsophon-current/lib/tpu module/libbm1684x kernel module.so")

num_result, socre result, coor result = tka nms.process(part nms _input, [src_img.
—shapel[1], src_img.shape[0]], [0.05], [96])

print(num _result, socre result, coor result)

5.38 sail.algo yolov8 post loutput async

XA YOLOvVS fZAUAY S AL B 11, AR ) et ity 7 XS Bt

538.1  init
B A
def  init (
self,

shape: list[int],

network w:int = 640,

network h:int = 640,

max _queue_size: int=20,

input use multiclass nms: bool=True,
agnostic: bool=False)

SRV
shape: list|int]

WMASH AL shape.
network w: int

WASH BARRMATIE, BIAN 640,
network h: int

MASH. BRMRATIE, BN 640,
max _queue_size: int

MASE . BRI RRKE.

input _use multiclass nms: bool
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WASH. 252 NMS, S MERA Z AR
agnostic: bool

WMASH A% RSN NMS 53k,

5.38.2 push npy

WAEE, RS batchsize Jy 1 YR, BEESIAZ HIRFBHRIR > 2 S FREASL T .
B A:

def push npy(self,
channel idx: int,
image idx: int,
data: numpy.ndarray[Any, numpy.dtype[numpy.float ]],
dete threshold: float,
nms_threshold: float,
ost _w: int,
ost _h:int,
padding left: int,
padding top: int,
padding width: int,
padding height: int) -> int

SE]:
channel idx: int
MAZE. MmARBREES.
image idx: int
MASE. MAEBRHRS .
data: numpy.ndarray[Any, numpy.dtype[numpy.float ||
WMASHE AR .
dete threshold: float
WASE. K EE.
nms_threshold: float
WAZ%L. nms BH.
ost_w: int
WASH. FRIEE RIS,
ost h: int
WMASE. BIGE AT .
padding left: int
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MAZE HERBIELG SRS x, ST A M A B 8 1 b e A AL B

PR PRI, AT AE ST
- padding top: int

MASR. BRGNS v, SO DA e AL B R 1 A A A AL B

R R, M PAE BT,
- padding width: int

WA HFERBRITERE, ST DAE i FAL BR A4 11 o sl Ay AL B A R B R 11

kG, WATAE Ot
- padding height: int

WASE. HFEERAS L, SR0T A 0 FAL B 32 1 rb sl A AL PR FE B R 11

ORI, WETPAE B
A ERVAIE
JEIRIET O, HABEZR R R

5.38.3 push _data

B ANEE, SCHF batchsize RH 1 [HHIA .
HrEA:

def push data(self,
channel idx: list[int],
image idx: list[int],
input data: list[TensorPTRWithName],
dete threshold: list[float],
nms_threshold: list[float],
ost w: list[int],
ost h: list[int],
padding _attrs: list[list[int]]) -> int

SREWI:

- channel idx: int
WASHE. WARGTFIEES .

. image idx: int
MAZE. MARBFINGS

- input_data: list|TensorPTRWithName]|
WASH. WS-

- dete_threshold: float
WASH K INEREF .
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nms_threshold: float
BAZH. nms FEFH].

ost_w: int

WASH IR E R PR TE

ost h: int

MASHE. FRIGE R A0 .
padding attrs: list[list[int]]

WMASE WARBIFIIREIESE, HERRIG RS x. BIRSAR v, RIEZIZ S5

VR RUZAHZ R

R SE:

SR O, HABE R R

5.38.4 get result npy

AR A A 45
B A

def get result npy(self)
-> tuple[tuple[int, int, int, int, int, float],int, int]

REMEBEH: tuple[tuple|left, top, right, bottom, class _id, score|,channel idx, image idx]

left: int

URIEEES 5 2o e Y
top: int

K& R by Arbp.
right: int

URIEZE S Z R s LY S
bottom: int

URIIEES 53 NN Y
class_id: int

R 5 R 1) 28 59 5«
score: float

R £5 2R 1 74
channel idx: int

J5U R B ) TEE S
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image idx: int
JR s BB
A BIRES:

import sophon.sail as sail
import numpy as np
if  name =='_ main

tpu_id =0

handle = sail.Handle(tpu_id)

image name = "../../../sophon-demo/sample/YOLOv8/datasets/test/3.jpg"

bmodel name = "../../../sophon-demo/sample/Y OLOv8/models/BM1684X /yolov8s v6.
-1 loutput int8 1b.bmodel"

decoder = sail.Decoder(image name,True,tpu_id)

bmimg = decoder.read(handle)

engine image pre process = sail.EnginelmagePreProcess(bmodel name, tpu id, 0)

engine image pre process.InitImagePreProcess(sail.sail resize type.BM_PADDING
—~TPU_LINEAR, True, 10, 10)

engine image pre process.SetPaddingAtrr(114,114,114,1)

alpha beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

engine image pre process.SetConvertAtrr(alpha beta)

ret = engine image pre process.Pushlmage(0,0, bmimg)

output tensor map, ost images, channels ,imageidxs, paddding attrs = engine image
—pre_process.GetBatchData(True)

width list = []

height list= ||

for index, channel in enumerate(channels):

width list.append(ost images[index].width())
height list.append(ost images[index].height())

yolov8 post = sail.algo yolov8 post loutput async([1, 25200, 85],640,640,10)

dete thresholds = np.ones(len(channels),dtype=np.float32)

nms thresholds = np.ones(len(channels),dtype=np.float32)

dete thresholds = 0.2*dete thresholds

nms_thresholds = 0.5%nms_ thresholds

ret = yolov8 post.push data(channels, imageidxs, output tensor map, dete thresholds,
— nms_thresholds, width list, height list, paddding attrs)

# W T 24| Fpush_npy$: 04 3% numpy #4s # 7 4

.. for index, channel in enumerate(channels):

ret = yolov8 post.push npy(channel, index, output tensor mapl[index].get data().
—asnumpy/(), 0.2, 0.5,
ost images[index|. width(), ost images[index].height(),

.. paddding attrs[index][0], paddding _attrs[index][1], paddding attrs[index][2],-
—paddding _attrs[index][3])

objs, channel, image idx = yolov8 post.get result npy()

print(objs, channel, image idx)
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5.39 sail.algo _yolov8 post cpu_ opt loutput async

FEXT AR ) YOLOVS BORLRY JE AL BEEE 11, A RBA ) 2okt 7 XS B

5391  init_
B A
def  init (
self,

shape: list[int],

network w:int = 640,

network h:int = 640,

max_queue_size: int=20,

input use multiclass nms: bool=True,
agnostic: bool=False)

S E]:
shape: list|[int]

BASE W AKIER shape.,
network w: int

MASH. BRRATIE, BN 640,
network h: int

WA BRWRATIE, BN 640,
max_queue_size: int

MASE . GAFRIRIR KK
input _use multiclass nms: bool

WASE 202 NMS, SMERA LI,
agnostic: bool

WASE A BRI NMS 53k,

5.39.2 push _npy

B s, HSCRE batchsize S 1 A, BCE A Z BIERFEIEYF 2 E AR D .

#ZIEgk:

def push npy(self,
channel idx: int,
image idx: int,
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dete threshold: float,
nms_threshold: float,

ost _w: int,

ost _h:int,

padding left: int,

padding top: int,

padding width: int,
padding height: int) -> int

data: numpy.ndarray[Any, numpy.dtype[numpy.float ]],

SR
channel idx: int
WASH. WA RBEIES .
image idx: int

MASH. WARBRRHS .

data: numpy.ndarray[Any, numpy.dtype[numpy.float ||

WMASHE AR
dete threshold: float
BASE R .
nms_ threshold: float
WS nms F{H.
ost_w: int
MAZE. IR HITE.
ost h: int
WMASR BIGE R B .
padding left: int

WASE. SRR IR AR x, SO0 DAl AL PR B 1 A A A AL PR

R DR EREL, Ml PAE 2T,
padding top: int

WMASE. WFERBIGE IR RS v, ST DAl AL R R 1 A AL PR

FEPRE O AR, T LA 2R
padding width: int

MAZE. BOTRBRTERE, S0 DA ] FAL B A 12 1 b A AL B A B

FAREL, AT PAH IR
padding height: int
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WMAZR EFEKEBRINEE, SHOTLAE S AL B4 1 B A AL B R RE O
FEREL, el PAE TR

R B
BRI 0, HABE RN M.

5.39.3 push_data

By NEe, ZHF batchsize ANk 1 B9%IA
g

def push data(self,
channel idx: list[int],
image idx: list[int],
input data: list[TensorPTRWithName],
dete threshold: list[float],
nms_threshold: list[float],
ost  w: list[int],
ost h: list[int],
padding attrs: list[list[int]]) -> int

S E]:

channel idx: int
WMAZSE WARBFIEIES .

image idx: int
WA AR

input_ data: list|TensorPTRWithName|
WMASHE WABE.

dete threshold: float
WASRL KN EEF 5.

nms_threshold: float
MW AS% . nms FHETF.

ost_w: int
WASE. BRI R FAII 5.

ost h: int
WMASE RIGE R P A0 .

padding attrs: list[list[int]]
WMASH WAERBRIFIIEIESE, HIERRIG RS x. EIRSAR v, RIEZIZ S5
S RUEAHZ G
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R LW
SRR 0, HABERR R

5.39.4 get result npy

BRI ARG 25
B A

def get result npy(self)
-> tuple[tuple[int, int, int, int, int, float],int, int]

BRIOMEE: tuple[tuple[left, top, right, bottom, class id, score|,channel idx, image idx]

left: int
K g R e x ABAR.
top: int
R gi R by AR,
right: int
Bl g R iefr x ABAR.
bottom: int
SR T v AR,
class id: int
Al NESS TR
score: float
RIEEE S IUpe &
channel idx: int
JE AR R EE S .
image idx: int
IR R 25 -
B

import sophon.sail as sail

import numpy as np

if name ==' main
tpu id =0
handle = sail.Handle(tpu_id)
image name = "../../../sophon-demo/sample/YOLOv8/datasets/test/3.jpg"

—1 loutput int8 1b.bmodel"

bmodel name = "../../../sophon-demo/sample/YOLOvV8/models/BM1684X /yolov8s v6.
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AN

decoder = sail.Decoder(image name,True,tpu_id)

bmimg = decoder.read(handle)

engine image pre process = sail.EnginelmagePreProcess(bmodel name, tpu_id, 0)

engine image pre process.InitImagePreProcess(sail.sail resize type.BM_ PADDING
—TPU _LINEAR, True, 10, 10)

engine image pre process.SetPaddingAtrr(114,114,114,1)

alpha beta = (1.0/255,0),(1.0/255,0),(1.0/255,0)

engine image pre process.SetConvertAtrr(alpha beta)

ret = engine image pre process.Pushlmage(0,0, bmimg)

output tensor map, ost images, channels ,imageidxs, paddding attrs = engine image
—pre_process.GetBatchData(True)

width list = []

height list= ||

for index, channel in enumerate(channels):

width list.append(ost images[index].width())
height list.append(ost images[index].height())

yolov8 post = sail.algo yolov8 post cpu opt loutput async([l, 84, 8400],640,640,10)

dete thresholds = np.ones(len(channels),dtype=np.float32)

nms_thresholds = np.ones(len(channels),dtype=np.float32)

dete thresholds = 0.2*dete thresholds

nms_thresholds = 0.5%nms_thresholds

ret = yolov8 post.push data(channels, imageidxs, output tensor map, dete thresholds,
— nms_thresholds, width list, height list, paddding attrs)

# VT 2ZF| Flpush npy# 0 i3 numpy HHE 4 7 Bl

.. for index, channel in enumerate(channels):

ret = yolov8 post.push npy(channel, index, output tensor map[index].get data().

—asnumpy|(), 0.2, 0.5,

. ost images[index]|.width(), ost images[index].height(),

.. paddding attrs[index][0], paddding attrs[index][1], paddding attrs[index][2],-
—paddding _attrs[index][3])

objs, channel, image idx = yolov8 post.get result npy()

print(objs, channel, image idx)
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6.1 FRERTE X86 EH| L#t1T3E X 4iF¥HY Python3

L 3 PR TR dfss

pip3 install dfss --upgrade

2. RO dfss 34k Pl %11 Python3
Python3.5

python3 -m dfss --url=open@sophgo.com:/toolchains/pythons/Python-3.5.9.tar.gz

Python3.6

python3 -m dfss --url=open@sophgo.com:/toolchains/pythons/Python-3.6.5.tar.gz

Python3.7

python3 -m dfss --url=open@sophgo.com: /toolchains/pythons/Python-3.7.3.tar.gz

Python3.8

python3 -m dfss --url=open@sophgo.com:/toolchains/pythons/Python-3.8.2.tar.gz

Python3.9

python3 -m dfss --url=open@sophgo.com:/toolchains/pythons/Python-3.9.0.tar.gz

Python3.10
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python3 -m dfss --url=open@sophgo.com:/toolchains/pythons/Python-3.10.0.tar.gz

Python3.11

python3 -m dfss --url=open@sophgo.com:/toolchains/pythons/Python-3.11.0.tar.gz
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