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CHAPTER 3

bm image /45

3.1 bm_image Z5#3{F

bmev api #J/Z[H % bm_image SEHHITHY, —4 bm_image XJG XN T—5KE o B i@t
bm_image create M bm_image X154, SRIGHH4EA bmev BTIRERREM A, 52 TR
JHH bm_image destroy £55%.

3.1.1 bm_image

bm _image ZiA 4 E AT

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

5

bm_image 51 G ELIE B A Gi i (width, height), B30 image _format, K R%ds
3 data_type, DASAZSSHIMIALA Kt .




CHAPTER 3. BM_IMAGE 143

3.1.2 bm_image format ext image format

Hrr image format 5 PAT MAEEHY

typedef enum bm_image format ext {
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,
FORMAT HSV_ PLANAR,
FORMAT ARGB PACKED,
FORMAT ABGR_PACKED,
FORMAT YUV444 PACKED,
FORMAT YVU444 PACKED,
FORMAT YUV422 YUYV,
FORMAT YUV422 YVYU,
FORMAT YUV422 UYVY,
FORMAT YUV422 VYUY,
FORMAT RGBYP PLANAR,
FORMAT HSV180 PACKED,
FORMAT HSV256 PACKED,
FORMAT BAYER

} bm image format ext;

B K AL

FORMAT YUV420P

FORTAIE 1 YUVA20 4K E f, A=A plane
FORMAT YUV422P
FORTAIE— YUV422 4% K A, B =4 plane
FORMAT _YUV444P

FORTAE— YUV4A44 18X E fr, A=A plane
FORMAT NV12

FORTEE— NVI2 10 E 7, AP plane
FORMAT NV21

Copyright © SOPHGO



CHAPTER 3. BM_IMAGE 143

FoRHE—A NV21 ## K, AP plane

. FORMAT_ NV16

FORHRE—A NV16 #%31E fr, AP plane

. FORMAT _NV61

FoRfitE—4 NV61 g, AP plane

. FORMAT RGB_PLANAR

FoRPAE 4 RGB WK f, RGB 73 JH81, H—4> plane

. FORMAT BGR_PLANAR

FORPE—4 BGR AWK A, BGR 2IHHE8, 4> plane

. FORMAT RGB_PACKED

Fonit)E—4 RGB #iE A, RGB 458, 1> plane

- FORMAT BGR_ PACKED

FORPAE—4 BGR WK f, BGR 4, 4> plane

. FORMAT RGBP SEPARATE

FoR R #—4 RGB planar #XAYIE R, RGB 22 JFHEFIHF45 5 —1> plane,

plane

. FORMAT BGRP SEPARATE

FoRHf#—> BGR planar #XAIE R, BGR 22 JFHEFIIF45 15— plane,

plane

. FORMAT GRAY

PR ANIKE R E R, A4 plane

- FORMAT COMPRESSED

Hh 34

h 34

FORPOIE A VPU AR B, JEA 1A plane, 73 IFFIN AW :

plane0: Y [E4i%
planel: Y E45iE
plane2: CbCr 4552
plane3: CbCr & 4i%H

. FORMAT HSV_PLANAR
FORFAN 4> HSV planar #&N0 & fr, H BFEEHR 07180, H =" plane
. FORMAT ARGB_PACKED

FoRTAE—4 ARGB BB Fr, ARGB 4[5, A4 plane

Copyright © SOPHGO



CHAPTER 3. BM_IMAGE 143

FORMAT ABGR_PACKED

FRTEE— ABGR #%:U1E Jr, BGRA Z454F51, A—1> plane
FORMAT YUV444 PACKED

FORTEE— YUVA44 18I R, YUV 2854131, A —4 plane
FORMAT YVU444 PACKED

FORFAIE-— YVU444 X R, YVU 2854181, A4 plane
FORMAT YUV422 YUYV

FORTEIE— YUV4A22 480, YUYV 2854131, A —4 plane
FORMAT YUV422 YVYU

FoRPAIE— YUVA22 U f, YVYU Z2454E51), A —4> plane
FORMAT YUV422 UYVY

FORTAIE— YUVA22 X f, UYVY S2454HE51), F—4> plane
FORMAT YUV422 VYUY

FORTEIE— YUV4A22 40 f, VYUY 2854131, A —4 plane
FORMAT RGBYP_ PLANAR
FoRFAIE—4 RGBY planar #3091 7, A PUA4S plane

FORMAT HSV180 PACKED

FORTEIE—A HSV X, H B7EEy 07180, HSV A4S, H—4> plane
FORMAT _HSV256 PACKED

FoRPaIE— HSV #:Nny 18 -, H BFEEDY 07255, HSV x2484ks1), A —1> plane
FORMAT BAYER

FRTANE#—A> bayer #=UWE F, H—> plane, 18 FEHEF7:{Z BGGR, RGGB,
GRBG =¥ GBRG, H7im 2 me

3.1.3 bm_data_format ext data_type

data_ type A DA Hzs 2 A

typedef enum bm image data format ext {
DATA TYPE EXT FLOAT32,
DATA TYPE EXT 1IN BYTE,
DATA TYPE EXT 4N BYTE,
DATA TYPE EXT 1IN BYTE SIGNED,
DATA TYPE EXT 4N BYTE SIGNED,
DATA TYPE EXT FP16,

—~

T UUREE)

Copyright © SOPHGO 7



CHAPTER 3. BM_IMAGE 143

DATA TYPE EXT BFI16,
}bm image data format ext;

M ENTLE
. DATA TYPE EXT FLOATS32
FER AR I 1 B X RS FE TR S A
. DATA TYPE EXT IN BYTE
FoR a7 Bdas OB E A5 1IN UINTS
. DATA TYPE EXT 4N BYTE

PR PrQlE A A BdERE 20 AN UINTS, HIPUKICAFS INT8 B R Bfise i il , —4
bm_ image X G HAEEA MUK @ AR ) P 5

. DATA TYPE EXT IN BYTE SIGNED

FoR T R BRSO A AR5 IN INTS
. DATA_TYPE_EXT 4N _BYTE_SIGNED

FOR TR BB AN INTS, BIPUKGFFS INTS & 1S3 s HEs)
. DATA_ TYPE_EXT_ FP16

FORPT AR B 7 B A RS EEIE AR, Sbit FRIRTEEL, 10bit FoR/ME
. DATA TYPE EXT BF16

FR BT QA B R R 20 16bit P2 %, SEFR2RT FLOAT32 B 3 m AT
fi, RO 8bit F/nHig%, Tbit Fm/Mi

- b, X AN HB 5 RS T A

Copyright © SOPHGO 8



CHAPTER 3. BM IMAGE /14

ADATA TYPE EXT 1N _BYTEAR R 49318 iEEa/b/c/d

13KDATA_TYPE_EXT 4N_BYTE#& T AY318IE Elx

x1

|

T - \ \

[ | \

a1 b1 et a1 a2 b2 | c2| a2 | a3|b3 | c3 3]
SRSEREEY ENSIE B |

W LR, K 45K IN AS KRB BLEIE N 1 AMER) 4Byte PHELE—EAMN 1 4> 32
£y DWORD, {12 AN #g=X EIANEE A 1 A ERE, HAiE 1 A al/bl/cl/dl

BRxL; XETAE 4 KIEBEIE, R x Ui RE S AL
AN {0+ RGB MIzetg, A YUV M85 FORMAT _COMPRESSED.

3.2 bm_image create

FNTARBUN P EIIESE bm_image 4544, M2l PAT APT SROIE/H#8—14> bm_image

R
#Zg:

bm status t bm image create(
bm handle t handle,
int img_h,
int img_ w,
bmcv_image format ext image format,
bmcv _data format ext data type,
bm_image *image,
int* stride);

e AS B
- bm_handle t handle
WMASE WA, @M bm_dev_request 2KH
int img h

Copyright @ SOPHGO



CHAPTER 3. BM_IMAGE 143

WA MR RE
- int img w
MASH BT
- bmcv_image format ext image format

WAZH. BRI bm_image RS, BT SCHFE #3507 bm_image_format _ext
4R

- bm_ image format ext data type

AN Z . T % A # bm_image £ R A% X, B 32 8 R A% X AE

bm image data format ext H/144
- bm_image *image

2. WIEIER) bm_image S5HAHEH
- int* stride

W AZEL. stride H{iA T Fral @ bm_image K REXY) device memory PAFER R FERF
A~ plane [1) width stride {, PA byte 114, FEANIHBEBHMEERIA A —1 709 £0E 58 B2 AH
0 (b, BYTE 340

BRI B -

bmev _image create {IEUH KR BM _SUCCESS, H-IE 7 H ) image 541454 . X4

itk TR RN, PARAHRAE . I IR 5451 device memory I, %
A HIEEHERTVE device memory .

TE RS

1) PATREAAR U SEA G nl AR AT, 32 0 B R S AR 8 A I S g . (HAEEBUR
AT AR TERI R, XA DA RO RIRR

. FORMAT_YUV420P
. FORMAT_ NV12
. FORMAT_NV21
. FORMAT_NV16
. FORMAT_NV61

2) FORMAT COMPRESSED W 4% E R 98 FE B stride 24200 64 X535, 75 03 1]
RI

3) stride ZHEIAEN NULL, BERFERIASSAS plane 1%dase compact HESI, BA stride.

4) N8 stride 3¢ NULL, W& stride f1f) width stride {f 26 A4 FHEmaw, B
image format X}V A plane [f) stride K TFERIA stride. BRIA stride {H )18 7%
W

Copyright © SOPHGO 10



CHAPTER 3. BM_IMAGE 143

int data_size = 1;
switch (data_type) {
case DATA TYPE EXT FLOAT32:
data size = 4;
break;
case DATA TYPE EXT 4N BYTE:
case DATA TYPE EXT 4N BYTE SIGNED:
data_size = 4;
break;
default:
data_size = 1,
break;
}
int default stride[3] = {0};
switch (image format) {
case FORMAT YUV420P: {
image private->plane num = 3;
default stride[0] = width * data_size;
default stride[l] = (ALIGN(width, 2) >> 1) * data_ size;
default stride[2] = default stride[l];
break;

case FORMAT YUV422P: {
default stride[0] = res->width * data_size;
default stride[l] = (ALIGN(res->width, 2) >> 1) * data_ size;
default stride[2] = default stride[l];
break;

}

case FORMAT YUV444P: {
default stride[0] = res->width * data_size;
default stride[l] = res->width * data size;
default stride[2] = default stride[l];
break;

case FORMAT NV12:
case FORMAT NV21: {
image private->plane num = 2;
default stride[0] = width * data_size;
default stride[l] = ALIGN(res->width, 2) * data_ size;
break;
}
case FORMAT NV16:
case FORMAT NV61: {
image private->plane num = 2;
default stride[0] = res->width * data_ size;
default stride[1] = ALIGN(res->width, 2) * data_size;
break;
}
case FORMAT GRAY: {
image private->plane num = 1;
default stride[0] = res->width * data_size;

Copyright © SOPHGO
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CHAPTER 3. BM_IMAGE 143

break;

case FORMAT COMPRESSED: {
image private->plane num = 4;
break;
}
case FORMAT BGR PACKED:
case FORMAT RGB PACKED: {
image private->plane num = 1;
default stride[0] = res->width * 3 * data_ size;
break;

case FORMAT BGR PLANAR:

case FORMAT RGB_ PLANAR: {
image private->plane num = 1;
default stride[0] = res->width * data_size;
break;

}

case FORMAT BGRP SEPARATE:

case FORMAT RGBP_ SEPARATE: {
image private->plane num = 3;
default stride[0] = res->width * data_size;
default stride[l] = res->width * data size;
default stride[2] = res->width * data_size;
break;

3.3 bm_image _destroy

FHE% bm_image %1%, 5 bm_image create X, FFEWPEAEA) bm  image X4,
WRTEMB LS, AN B AR

B A:

bm status t bm image destroy(
bm image image
);

e AS BB :

bm image image

MASE AFFHEE) bm_image X4,
BIISH s :

B ik B OREAE B % bmimage XF %, W1 R Z X %R W) device memory S& fif
bm_image_alloc_dev_mem I3 MIREHOIZASE], & WHZXTE ) device memory N2>k
B B SR,

Copyright © SOPHGO 12



CHAPTER 3. BM_IMAGE 143

RS

bm_image_ destroy(bm_image image) % 118, RH T4 EMIE S, WERERT
image.image_ private $§ [/ NAE, (HEXTH54 image.image _private fJ1E MG EAL 2 RSP,
FECE R A LT B R R

N TR AR T sdk BUARA RIS RIBRAF, H B OB

WA bm image destroy (image) Jii¥f image.image private = NULL, #6220 RN
IR B HREL F)

3.4 bm_image copy host to device

B A:

bm status t bm image copy host to device(
bm image image,
void* buffers|]

);
% APIL Xf host big%da#% V1% bm_image 54X M 1 device memory .
e AS B

bm_image image

I AZHL. P device memory HCfiHY bm_image X4

void* buffers|]

i NS AL host Uifit b, buffers A [ plane Byt , B i €)# bm _image
Z5HI) image  format X[V plane $UFr ki€ . 451> plane FYEE B2 d 6] bm_image
HSF I A FE i . stride, image format., data_type s . HARBTTE EAR

switch (res->image format) {
case FORMAT YUV420P: {

width[0] = res->width;
width[l] = ALIGN(res->width, 2) / 2;
width[2] = width[1];
height[0] = res->height;
height[1] = ALIGN(res->height, 2) / 2;
height[2] = height[1];
break;

case FORMAT YUV422P: {
width[0] = res->width;
width[1] = ALIGN(res->width, 2) / 2;
width[2] = width[1];
height[0] = res->height;
height[1] = height[0];
height[2] = height[1];
break;

Copyright © SOPHGO 13
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(Z k)
}
case FORMAT YUV444P: {
width[0] = res->width;
width[1] = width[0];
width[2] = width[1];
height[0] = res->height;
height[1] = height[0];
height[2] = height[1];
break;
}
case FORMAT NV12:
case FORMAT NV21: {
width[0] = res->width;
width[l] = ALIGN(res->width, 2);
height[0] = res->height;
height[1] = ALIGN(res->height, 2) / 2;
break;
}
case FORMAT NV16:
case FORMAT NV61: {
width[0] = res->width;
width[l] = ALIGN(res->width, 2);
height[0] = res->height;
height[1] = res->height;
break;
}
case FORMAT GRAY: {
width[0] = res->width;
height[0] = res->height;
break;
}
case FORMAT COMPRESSED: {
width[0] = res->width;
height[0] = res->height;
break;
}
case FORMAT BGR_PACKED:
case FORMAT RGB_ PACKED: {
width[0] = res->width * 3;
height[0] = res->height;
break;
case FORMAT BGR_PLANAR:
case FORMAT RGB_PLANAR: {
width[0] = res->width;,
height[0] = res->height * 3;
break;
}
case FORMAT RGBP SEPARATE:
case FORMAT BGRP SEPARATE: {
width[0] = res->width;
(@)

Copyright © SOPHGO
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CHAPTER 3. BM_IMAGE 143

width[l] = width[0];
width[2] = width[1];
height[0] = res->height;
height[1] = height[0];
height[2] = height[1];
break;
}
}

R, XFMAY host umd& st FrHg1al a4 plane ) buffers BT B i 8k A _Ed D iR 44
KA EEC—3, i FORMAT BGR_PLANAR HZE% 1 /4 buffer [ HibEEIAT, i
FORMAT RGBP_ SEPARATE W& 3 4,

B L]
R USRI, i[5 BM_SUCCESS.

T A
1. {5 bm_image KH bm_image create i, & [m] 4K,

2. WAL AR bm_image XRIEE A5 device memory HKRERATTE, & HII A
plane HI{X} W image private->plane byte size K/ device memory, I host ifi
By D12 5 device memory 1. I HiE device memory KM, Nz APT & H
KM

3. AR AR bm_image XF4 & 45X FORMAT_COMPRESSED B, H %% [0l
Jelt, FORMAT COMPRESSED R #5H1 host BhF§4l#% N A .

4. AR DU, Wiz APT IR .

3.5 bm_image copy device to host

B A

bm status t bm image copy device to host(
bm image image,
void* buffers]]

);
e AS BBV
- bm_image image
MASHE. Frfei g bm_image XFR.
- void* buffers|]|

Copyright © SOPHGO 15



CHAPTER 3. BM_IMAGE 143

W50, host mgtREl, buffers HFE AN plane HisrTa4t, $E M4 plane FFEAE
B EEE T PAEL bm image get byte size APT 3R,

AR

H

. W5 bm_image FK i bm_image create G, MR [\

2. 4R bm_image ¥ A5 device memory FHIKERIIIE, Rk [H]
3. %ﬂﬁ%%ﬁ%ﬁ&ﬁ"ﬁﬁ APT K598 H R
4. WHEAZ R BUSTh R ], 226 2B device memory HH ) EEH% D1 2 host Jig buffers H .,

3.6 bm_image attach

TR P H OB device memory, m# device memory HANHBAL; (VPU/VPP 4) 7=
A MR RA A PR APT KfiX 3t device memory 5 bm_image #H XK.

#rgk:

bm status t bm image attach(
bm image image,
bm device mem t* device memory

);
& A S B WI:
- bm_image image
WS fFXRECE bm_image X4,
- bm_ device_mem _t* device _memory

W ASE. 7 bm_ image FIriAY device memory, (& HAIE bm  image Z5EHH}
image _ format XJ [ [#) plane ZHrtiE

T i
1. ﬁn% bm_image A [} bm image create G, MR [a]ZN .
PRAU DI HIBE, bm_image X525 5% A1) device_ memory XJ4AH Ik .

3. bm_image ANl X Fp Oy L RIBEH device_memory ST, RIFERY B BHE I
AEFEROT W) device memory, FEEH P HATEFIX IR device memory .,
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3.7 bm_image detach

BB A:
bm status t bm image detach(
bm image
);
e AS B

bm image image
MASR TR IR bm_image XT4R.
TE RS
L AnRA% ARY bm_image XFGRMBIEE, Ik KK

2. R FOR P AR [ BF, 2% bm_image XF 4 R EEAY device_memory #EFT i KB,
bm _image X 4R KBS device memory,

3. QNSRRI device_memory J&NFEH BHITETE, WSBERGX R device memory .
4. XS R K BT device memory, T B 23 1] 53 .

3.8 bm_image alloc _dev_mem

B A

bm status t bm image alloc dev mem(
bm image image
);

i% API >y bm_ image %4 HiE WA FRNA, FTHIE device memory K/NHZA plane T s
device memory K/NZ Fl. plane byte size 113 7 ¥EfE bm_image copy host to device
FPEZNE, sBiFEAHH bm image get byte size API KA.

AN S Bt
bm image image
WASE. F#H device memory B bm_image X5
TR
L 2R bm_image XFGoR B, & ]I
2. W15 image format “f FORMAT COMPRESSED, I3 [a] 420 .
3. IR bm_image XFRE KEk device memory, & EHIR K.
. PrHiiE device memory HHNFEREEE, FE destroy B AU I REIL

W
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3.9 bm_image alloc_dev_mem heap mask

T A
bm status t bm image alloc dev mem heap mask(
bm image image,
int heap mask

)i

1% API 2f bm_ image X4 Hif NG FRNAE, PTHE device memory K/NAHKA plane TR
device memory K/NZ Fl, plane byte size 115 7 ¥AfF bm_image copy host to device

PN, B dTHH bm image get byte size APT JRHfjiA .

e A S Bt

bm image image

HWAZSE. FHE device memory [ff) bm_image ¥4

int heap mask

MASE A ZEA heap id RS, & bit F/R—4> heap id FREH L,
1 F/RTPATEZ heap [FA3HC, 0 MR AW PATEZ heap /Arfid, A # R heapO,
PACZEHE . LN heap mask=2 WIZR/R$EEFE heapl FArHC4s[E], heap_mask=5 N3

I EFE heap0 B(# heap2 I 7) iz [H]

TR T

L 4n5R bm_image XfG AN @, N [E .
2. W image format 5 FORMAT COMPRESSED, 3% [a] 221 .
3. W bm_image %% KK device memory, NS L IHIRE],

4. FTHiE device memory H NP L. 7F destroy & A F I PREIL .

Heap J& ki :
heap id | bm1684 VPP | bm1684x VPP | It[ k&
heap0 | W R/W TPU
heapl | R/W R/W JPU/VPP
heap2 | R/W R/W VPU

Copyright © SOPHGO
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3.10 bm_image get byte size

IR bm_image Xf5:454 plane AR/,
#HEgX:
bm status t bm image get byte size(

bm image image,
int* size

);
& A S Bl
bm image image
HAZE. FARE device memory K/N) bm image X4
int* size
2. RIS plane T EEE R .
TERL I
L. Wik bm_image WG ARANE:, WA KM,
2. {3 image format Jy FORMAT COMPRESSED Jf H.k 5B 4ME device memory, N
SCAEIPN @
3. R BUSEN A A INPRFAE size $55FHIHFER A plane T FEHY device memory 75 K/1.
size K/PHITTE T EAE bm image copy _host to device FIEL T4 .

4. I bm_ image XJ4 K KBE device memory, [T FORMAT COMPRESSED #%%;
Ah, HAAR XA REDS PR BT size,

3.11 bm_image get device mem

B A

bm status t bm image get device mem(
bm image image,
bm device mem t* mem

);
e ASBm:

bm image image

I AZE. 53RE device memory ff) bm_ image ¥4

bm_device mem t* mem

B0 R plane 1 bm_device mem_t 45
TR
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Lo i bR BRI R [T, 5 7E mem $54F HIHFE bm_image X 4454 plane KK

bm_device_mem t 5,
2. 4 bm_image X4k KBk device memory FTE, KR A1 2K .
3. WIR bm_image XFGRAIHEE, MR A K.
4. qu5Jg bm_image NFHITEIY device memory £5H , A SR HRE, PASR & E double

free,

3.12 bm_image_alloc _contiguous_mem

HNZA image SPBCIESINAT -

HHEX:
bm status t bm image alloc contiguous mem(
int image num,
bm_image *images
);
e AB B

int image num
WA FrorBLNAFRY image N
bm image *images
WA R BENAFRY image HIFEET
BRI B
BM _ SUCCESS: ¥
Hifth: K
TE R
1. image_num % AKT 0, TR AT R
2. e Al image © R attach I AFE, W5 detach EA AL, M NPRFR 9] R 0.
AR IR image WAZRGIRATR], 45 RE2 [l 4 5% o

A M destory K image 2 IV api BT 4T AE B R 6
bm_image free contiguous mem $f 43 B N AFERE AL, A bm_image destroy 3 52 i
destory image

w

5. bm_image alloc_contiguous mem 4 bm_image free contiguous mem [ % .
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3.13 bm_image alloc_contiguous _mem _heap mask

HNZ A image FEFRER] heap |0 BLIESLHY AT

HIEA:
bm status t bm image alloc contiguous mem heap mask(
int image num,
bm_image *images,
int heap mask
);
f A5 BEW:

int image num
WA R BLNAFRY image
bm_image *images

WA R BCNAFRY image HYFEET

int heap mask

BIASE LA heap id RS, &F—14 bit F/R— heap id F2EHH L,
1 /R PATETX heap F43HC, O WIRIRAT DAFEZ heap FArEE, HAKN7327~ heapO,
PACZEHE. HAn heap  mask=2 NFE/RTEESE heapl F4rficas[a], heap mask=5 N5

IR EFE heap0 B heap2 |77tz [H]

A ERVAIE

BM_SUCCESS: )
Hopth: SR

TP

1.

2

w

4,

image_num WiZ KT 0, 75 WPHRER [ 5%
. WA image CLMECEE attach sENATE, WL detach T AAF, 75 MR [ R
AT TR image WAZROTHAR 75 WERFIR [l B %
N Ay B destory K image g il i A api By BC R N OAEIE, OB S

bm_image free contiguous mem $f 43 it N AFRERL, T bm_image destroy 3f 52 Ff
destory image

5. bm_image alloc contiguous mem Y bm image free contiguous mem [V X} {# H .

Heap J& 1 5W]:
heap id | bm1684 VPP | bm1684x VPP | X} Xk %
heap0 | W R/W TPU
heapl | R/W R/W JPU/VPP
heap2 | R/W R/W VPU

Copyright © SOPHGO
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3.14 bm_image free contiguous mem

FEGE S bm image alloc contiguous mem 43R Z AN image HIIESE NI
#Z g

bm status t bm image free contiguous mem(
int image num,
bm_image *images

);
5 A BB

int image num

WMAZEL. FREINATR) image 4L

bm_image *images

WMASE. TPREINAER) image HIFEE
BRI e

BM SUCCESS: i)

Hofth: R
TE RS
1. image_num iz KT 0, BRI EIEER.
2. A AR image B ROT AR o

3. bm_image alloc contiguous mem 5 bm image free contiguous mem I
B % f# F. bm_ image free contiguous mem ff F B A B9 N £ 0 A 2 @ o
bm_image alloc contiguous mem P43HLH],

4, I 4 J8 B bm image free contiguous mem, ¥ image H N £ FE L, T
bm_image destroy 7 destory image.

3.15 bm_image attach contiguous mem

Ff—HELE N FF attach 224> image H1.
g

bm status t bm image attach contiguous mem(
int image num,
bm image * images,
bm device mem t dmem

);
& A B
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int image num
MAZE 1 attach NAFH) image 4.
bm_image *images
WASH 1§ attach NAFH) image Y4
bm device mem t dmem
WMASH. EBEER device memory 5 E .
BRI e
BM_ SUCCESS: i)
FHifth: I
TE RS
1. image_num Wiz KT 0, FHIWRHREIEER.
2. Frfif attach () image BAZRGIAHIA], 75 WKREI ] 5%

3.16 bm_image dettach contiguous mem

B—HEL NTEMN L) image 1 detach.,
gk

bm status t bm image dettach contiguous mem(
int image num,
bm image * images

)i

e ASBm:
int image num
MASR 1§ detach AT image 1K
bm _image *images
I AZE. 1 detach PNIERY image WYFE4T.
A ERPIE
BM_ SUCCESS: i3
Foft: 2R
1T
1. image_num Wi KT 0, 75N 55
2. Frfify detach 1 image WAZRGIHANR, 75 WKk o] 4 5%

Copyright © SOPHGO
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3. bm_image attach contiguous mem 5 bm image dettach contiguous mem [ il %}
i fl. bm_ image dettach contiguous mem ff3% detach [ device memory 2570 2 i i

bm_image attach contiguous mem attach %] image H1H].

3.17 bm_image get contiguous device mem

MEA WS image FPAFE|ESLNFFRY device memory {5 .
B A

bm status t bm image get contiguous device mem(
int image num,
bm image *images,
bm device mem t * mem

)i

e AS I
int image num
MASE. RIS ERY image ML
bm_image *images
WA FraBUE B image 54t
bm_device mem t * mem
WM SE. BEIMELENTFR device memory 5 E.
B 36
BM SUCCESS: i3
HoAth: M
TR
1. image_num WiZ KT 0, 75NPRFR A4S R .
2. FHEAK) image Wz ROPHANE, A5 PRI [l 4 15 .
3. P AR image WAZ5e WAFTELERY, 75 Ik [ 55 .

1%
4. FrHE A ) image N fF 0 H S if bm_ image alloc contiguous mem

4H

bm image attach contiguous mem K15

Copyright © SOPHGO
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3.18 bm_image get format info

%3 0TI bm_image 1)—24(F H. .
g

bm status t bm image get format info(
bm image * src,
bm image format info t *info

);

A S B
bm_image* src
WA FrERIRE BRI H bR bm_image.

bm image foramt info t *info

WS R G SR EREs, R, HARNA LT RSB .

B B -
BM_SUCCESS: {3
Hiftn: R0
Bmair it :
typedef struct bm image format info {
int plane nb;
bm device mem t plane data(8];
int stride|[8];
int width;
int height;
bm image format ext image format;
bm image data format ext data type;
bool default stride;
} bm image format info t;

int plane_nb

% image 1) plane ¥

bm device mem t plane data|§|
£~ plane [{) device memory

int stride|8];

£~ plane f stride {H

int width;

P A B

Copyright © SOPHGO
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int height;

el e

bm image format ext image format;
[EPRR: UL

bm image data format ext data type;
B i e 2 2

bool default stride;

S T BAARY) stride

3.19 bm_image get stride

%3 0 T AREUH A7 bm_image [1) stride {55
HErEA:

bm status t bm image get stride(
bm image image,
int *stride

)i

PN Lk
bm image image
MASE PrEREL stride {5 B A HAR bm_image
int *stride
WS fEEA plane [y stride [F54]
BRI L]
BM _SUCCESS: ¥
oAt R0g

3.20 bm_image get plane num

ZEEOHTHREEFR bm__image 1Y) plane (& .
HgA:

int bm image get plane num(bm image image);

A S Bt -

Copyright © SOPHGO
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- bm_image image
WASHL. FTEFRIL plane ZCEE) HAR bm_image
BRI B :
R EMERI N HAR bm_image [ plane %t

3.21 bm_image is _attached

%O HT AR H iR B E 4 attach 7250 .
HrgA:

bool bm_image is attached(bm image image);

A S B
- bm_image image
WA FrEHIe S attach f7f#25E] 1 H AR bm_image.
AR
# HFr bm_image CL4 attach fAf2S R NR A true, HNRME false,

3.22 bm_image get handle

1Z4E 0 T bm image FREUHE handle.
g

bm handle tbm image get handle(bm image* image);

WA S B
- bm_image image
MIASE. BRI handle i H#7 bm_image.
R B BE -
R [EE RN HAR bm_image H)/A)#7 handle.

Copyright © SOPHGO
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3.23 bm_image write _to bmp

2O T bm_image %5 ML ((bmp).
g

bm status t bm image write to bmp(
bm image input,
const char* filename);

S E]:
- bm_image input
BASHE. A bm_image.
- const char* filename
WA TRAFRIBLIE ST B AR DA R ST 24 TR
SR BEW:
- BM_SUCCESS: %)
- HoAth: RIK
iREE LE

L. fEJAM bm_image_write_to_bmp() Z HiLsZ5 i PRk AR image T IEHH A EH PRIIE

is_attached, 75 pRECRF IR 8] 2204

3.24 bmcv_calc_ cber addr

PR (Vdec) i th B i ihik iy, ATDAES Y He iR iy Pt , Y JeE £
¥y stride, PARJFIEI R, THHAFH CoCr [R4REURATYEEBIE . 3% 1 32 201 T DT RS A oA

e A e it e BT TE R Rl
#rgk:

unsigned long long bmcv_calc cber  addr(
unsigned long long y addr,
unsigned int y_stride,
unsigned int frame height);

A S B
- unsigned long long y addr
MASE. Y RGP B .

- unsigned int y_stride

HASE Y E4EARN stride,

Copyright © SOPHGO
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unsigned int frame height
MASE Y EgEEdR T YL .
RIEME ] :
REME RIS ChCr FE4a%dE ) Yyl .
ZN )

bm image src;
unsigned long long cbcr addr;
bm image create(bm handle,
pFrame->height,
pFrame->width,
FORMAT COMPRESSED,
DATA TYPE EXT 1IN BYTE,
&src,
NULL);
bm device mem tinput addr[4];
int size = pFrame->height * pFrame->stride[4];
input addr[0] = bm mem from device((unsigned long long)pFrame->buf[6], size);
size = (pFrame->height / 2) * pFrame->stride[5];
input addr[l] = bm mem from device((unsigned long long)pFrame->buf[4], size);
size = pFrame->stride[6];
input addr[2] = bm mem from device((unsigned long long)pFrame->buf[7], size);
size = pFrame->stride[7];
cber addr = bmev calc cber  addr((unsigned long long)pFrame->buf[4], pFrame->
—stride[5], pFrame->height);
input addr[3] = bm mem from device(cbcr addr, 0);
bm image attach(src, input addr);

Copyright © SOPHGO
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bm image device memory &I

4.1 bm_image device memory &

bm_image £5#4FF 2 KA K device memory, F H. device memory G ARG ZERBHR T,
AREB I Z J5/ bmev APL. Joig 28l bm_image_alloc_dev_mem NFFHITE, if/2H
] bm_image attach JECA/NTNAE, WEEWE (1S bm  image ¥4 5HL device memory,

FIlr bm_image XFREHELKEK T, W LAHMLAT APL:

bool bm image is attached(
bm image image
);

e AS B0
- bm_image image
WAZE FPHIETE) bm_image X5
B B -
L 2R bm_image XTGRGIE, MR false;

2. ZPRHGRE] bm_image XJ5 @A KREE T —3 device memory, QI KRB, MR [H true,
HR A false

TR P

L — oM s, JHH bmev api KA bm_image Xf4 Xk device memory, &
W3R [B] 26 W, T4 bm_image XU A K EK device memory, N £7E N FHVE H
bm image alloc dev_ mem pRE, WNEPH I NIE.
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2. bm_image ] bm_image alloc_dev mem P H 5 NAAASH R E &R, FE0H 1
bm image destroy. bm image detach # bm image attach HAh device memory
s} SRR, TR PR A, TR bm_image attach —#t device memory I, &
RIXHE memory R HE H OB, £ieE bm_ image destroy. bm_image detach,
A B bm image attach HAt device memory, ¥WASRE, FEFHHE T
i

3. HHil device memory 438 =N 1E43[E]: heapO. heapl il heap2. =1 X HIHET
bm1684 ALPREFHYRECE VPP A PR, Hfl e e E, Fiin R — API
TEARE M bm1684 FE{F VPP BIHORSCHL, MAARIEZ APT % A bm_image
PRAFAE heapl B heap2 %5[H] I, bm1684x vpp JoUILRR .

heap id | bm1684 VPP | bm1684x VPP
heap0 | ANH]iE Al
heapl | A A
heap2 | W[ A2
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BMCV API

5.1 BMCV API
fj ZEH] BMCV APL dy Blp— 70 i 55 2R
L P10 BM1684X A S B

bmcv _image canny

bmcv _image dct

bmcv_image draw _lines

bmev_ fft

bmcv_image lkpyramid

bmev image morph

bmcv _image sobel

num | API BM1684 BM1684X

1 bmcev_as_strided NOT SUPPORT | TPU

2 bmcev_image absdiff TPU TPU

3 bmcev_image add_weighted TPU TPU

4 bmcev_base64 SPACC SPACC

5 bmcv _image bayer2rgb NOT SUPPORT | TPU

6 bmcv image bitwise and TPU TPU

7 bmcv _image bitwise or TPU TPU

8 bmcv image bitwise xor TPU TPU

ToIdkEL
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F51-ZFQ

num | API BM1684 BM1684X
9 bmcev _calc  hist TPU TPU
10 bmcv _image canny TPU TPU
11 bmcv_image convert to TPU VPP-+TPU
12 bmcv_image copy_to TPU VPP+TPU
13 bmcv_image dct TPU TPU
14 bmecev_distance TPU TPU
15 bmcv_image draw_lines CPU VPP
16 bmev _image draw rectangle TPU VPP
17 bmcev_feature match TPU TPU
18 bmev_ fft TPU TPU
19 bmcev _image fill rectangle TPU VPP
20 bmcv image gaussian blur TPU TPU
21 bmev_ gemm TPU TPU
22 bmcv_image jpeg enc JPU JPU
23 bmcv image jpeg dec JPU JPU
24 bmcev _image laplacian TPU TPU
25 bmev matmul TPU TPU
26 bmcv min max TPU TPU
27 bmcv _nms_ext TPU TPU
28 bmcv nms TPU TPU
29 bmcv image resize VPP+TPU VPP
30 bmcv_image sobel TPU TPU
31 bmecev_sort TPU TPU
32 bmcev_image storage convert VPP+TPU VPP
33 bmcev _image threshold TPU TPU
34 bmcev_image transpose TPU TPU
35 bmcev_image vpp basic VPP VPP
36 bmcv _image vpp convert padding VPP VPP
37 bmcv _image vpp convert VPP VPP
38 bmcv image vpp csc_matrix convert | VPP VPP
39 bmcev_image vpp _stitch VPP VPP
40 bmev _image warp affine TPU TPU
41 bmcv image warp perspective TPU TPU
42 bmev _image watermark superpose NOT SUPPORT | TPU
43 bmcv_nms_yolo TPU TPU
44 bmcev__cmulp TPU TPU
45 bmev_faiss indexflatIP NOT SUPPORT | TPU
46 bmev_ faiss indexflatL2 NOT SUPPORT | TPU
47 bmcv _image yuv2bgr ext TPU VPP
48 bmcev_image yuv2hsv TPU VPP+TPU
49 bmcev_batch topk TPU TPU
50 bmcev_image put_text CPU CPU
51 bmev _hm distance NOT SUPPORT | TPU
T oIdksE
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F51-ZFQ

num | API BM1684 BM1684X
52 bmcev_axpy TPU TPU
53 bmcv_image pyramid down TPU TPU
54 bmev _image quantify NOT SUPPORT | TPU

TR

XF BM1684 Fl BM1684X T &, PARPIAETHSLBFHE 45 F BMCPU 5 Tensor Com-
puting Processor:

5.2 bmcv _hist _balance

num | API
1 bmcv image lkpyramid
2 bmecv image morph

Xt MR BT BT RIS AR, B MR AORT UL

#rgA:

bm_handle t handle,
bm device mem t input,
bm device mem t output,

int H,
int W);

bm status t bmcv hist balance(

SR -

bm handle t handle

I AZ4. bm_handle ff
bm device mem t input

WASE et AEBIY) device 2516]. HK/NA H * W * sizeof(uint8 _t),
bm device mem t output

I SE. e B B device 2518]. HK/NAH H * W * sizeof(uint8 _t),

int H

WA BRI .

int W

WMASE. BRI,

R B

BM_SUCCESS: i3
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Hofth: 2K
TR
L Fm B SHF uint8_t.,
2. LR NEB RS H =1, W = 1,
3. HFFRCR GRS H = 8192, W = 8192,

B
int H = 1024;
int W = 1024,

uint8 t* input addr = (uint8 t*)malloc(H * W * sizeof(uint8 t));
uint8 t* output addr = (uint8 t*)malloc(H * W * sizeof(uint8 t));
bm handle t handle;

bm _status t ret = BM_ SUCCESS;

bm device mem t input, output;

int i;

struct timespec tp;
clock gettime(NULL, &tp);
srand(tp.tv_nsec);

for i=0;i< W *H; ++i) {
input addr[i] = (uint8 t)rand() % 256;
}

ret = bm_dev request(&handle, 0);

if (ret '= BM_SUCCESS) {
printf("bm dev request failed. ret = %d\n", ret);
exit(-1);

}

ret = bm malloc device byte(handle, &input, H * W * sizeof(uint8 t));
if (ret 1= BM_SUCCESS) {

printf("bm malloc device byte failed. ret = %d\n", ret);

exit(-1);

ret = bm_malloc_device byte(handle, &output, H * W * sizeof(uint8 t));
if (ret |= BM_SUCCESS) {

printf("bm malloc device byte failed. ret = %d\n", ret);

exit(-1);

}

ret = bm memcpy s2d(handle, input, input addr);
if (ret !'= BM_SUCCESS) {
printf("bm memcpy s2d failed. ret = %d\n", ret);
exit(-1);

}

ret = bmcv_hist balance(handle, input, output, H, W);

Copyright © SOPHGO

35



CHAPTER 5. BMCV API

if (ret |= BM_SUCCESS) {
printf("bmecv hist balance failed. ret = %d\n", ret);
exit(-1);

}

ret = bm_memcpy d2s(handle, output addr, output);
if (ret !'= BM_SUCCESS) {
printf("bm memcpy d2s failed. ret = %d\n", ret);
exit(-1);

}

free(input _addr);

free(output addr);

bm_free device(handle, input);
bm_free device(handle, output);
bm dev_free(handle);

5.3 bmcv_image yuv2bgr ext

B NS YUV #5503 RGB A% 4t .
AR PRERIS Sy :

% 1 573 BM1684/BM1684X .,

ZJEA:

bm status t bmcv image yuv2bgr ext(
bm handle t handle,
int image num,
bm image* input,
bm image* output

)i

e AS B
bm handle t handle
WASE WA, BT bm_dev_request FRH.
int image num
WAZE. WA/ image Jh
bm_image* input
WMASHL. fiA bm_image M ZH5E
bm_image* output

% fi bm_image X4 4RE
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R ]
BM_SUCCESS: )
Hofth: SR

(MEZN ]

#include <iostream>
#include <vector>
#include "bmcv api ext.h"
#include "bmlib utils.h"
#include "common.h"
#include "stdio.h"

#include "stdlib.h"
#include "string.h"
#include <memory>

int main(int arge, char *argv[]) {
bm handle t handle;
bm dev request(&handle, 0);

int image n = 1;

int image h = 1080;

int image w = 1920;

bm image src, dst;

bm image create(handle, image h, image w, FORMAT NV12,
DATA TYPE EXT 1IN BYTE, &src);

bm image create(handle, image h, image w, FORMAT BGR_ PLANAR,
DATA TYPE EXT IN BYTE, &dst);

std::shared ptr<u8*>y ptr = std::make shared<u8*>(
new u8[image h * image w]);

std::shared ptr<u8*> uv ptr = std::make shared<u8*>(
new u8image h * image w / 2]);

memset((void *)(*y_ptr.get()), 148, image h * image w);

memset((void *)(*uv_ ptr.get()), 158, image h * image w / 2);

u8 *host ptr[] = {*y_ptr.get(), *uv_ptr.get()};

bm image copy host to device(src, (void **)host ptr);

bmcv image yuv2bgr ext(handle, image n, &src, &dst);

bm_image destroy(src);

bm_image destroy(dst);

bm dev_free(handle);

return 0;

}

TE R

1. #% API 1 A NV12/NV21/NV16/NV61/YUV420P #5501 image ¥, FEHEALE M
RGB #a45 545 703 output image X4 fir £ device memory Hi.

2. HEE APL (L
H A bm_image IR
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um | input image format
FORMAT NVI12
FORMAT NV21
FORMAT NV16
FORMAT NV61
FORMAT YUV420P
FORMAT YUV422P

SCRpfirt bm_image BN

| | WIN| S

num | output image format
1 FORMAT RGB_PLANAR
2 FORMAT BGR_PLANAR

bm1684 7 F bm image FiHitg = h:

num | input data type output data type

1 DATA_ TYPE EXT IN BYTE | DATA TYPE EXT FLOAT32
2 DATA TYPE EXT IN BYTE
3 DATA TYPE EXT 4N BYTE

bm1684x 7§ bm image Fditg=

num | input data type output data type
1 DATA TYPE EXT IN BYTE | DATA TYPE EXT FLOAT32
2 DATA TYPE EXT IN BYTE

USRI g A\ B R R, UL [ 2R

3.
4.

WS ETA bm_image 5 ATOIEE, 75 MR [0 R0 .

FrA ki A bm_image X4/ image format, data type. width, height WZiAHSE, Ar
AHiH bm_image X4 image format, data type. width., height WAHEE, Frfg
K bm_image X4 width, height WAAHSE, 75 W5 ] 204 .

. image_num 3£ R R OA M R AR, WK f ol bm_image B 45 A% KX N

DATA TYPE EXT 4N BYTE, W{Ui# 1 4~ bm_image 4N %4, 22 Ml i
image num NX}4.

. image num MUK TET 1, /PNTEET 4, HWRE KK,

A i AXF RN attach device memory, 75 Wk o] 550K

- SR XS R attach device memory, N<NESEH bm  image alloc dev mem H

T NEE R device memory, F¥EE(L G RGB iEHE 758 device memory H1,
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5.4 bmcv_image warp _affine

IR LI BT S A, ATSCBURERE . PR G ERAE . D5 AR P T AR AR (2
y) B THEARAR (2o o yo) MUZRMEAR S, W R SEELR AT 6 K B — MR R R B
VNG EE S P pVA DS Gy NTITE 305 A (RRE TS N X v w) 7 o L I

xro = a11'+b1y+61
Yo = a2x + boy + 2

XF B IR AR AR AR R s TR AR -

o ap b1 x
Yo| = |a2 by co| X |y
1 0O 0 1 1

AEARAE I 2 —> 6 RIS, AR e A At R AR Bn i A MR AR AR i R BOE RS
A DA A i A PR BRIV 3 A S ARBR SRR . FE ARSI L e PREON R E (7 R
AR -

bmev_ affine matrix & X T — A AEARASHE R, HIF K float m[6] = {al, bl, cl, a2, b2,
c2}, ﬁ'ﬁ bmev  affine _image matrix & X T —5KE R B EA JLAZE R FE.%EEIE E{QIZ]
FoAg A NN, 2o I 4 AN A5 0

typedef struct bmcv affine matrix  s{
float m[6];
} bmcv_ warp matrix;

typedef struct bmcv affine image matrix s{
bmcv_affine matrix *matrix;
int matrix num,;

} bmcev _affine image matrix;

AR PRES RS Sy
%30 %+ BM1684/BM1684X.,
B —

bm status t bmcv image warp affine(
bm handle t handle,
int image num,
bmcv_affine image matrix matrix[4],
bm_image* input,
bm_image* output,
int use bilinear = 0

)i
g

bm status t bmcv image warp affine similar to opencv(
bm handle t handle,
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int image num,
bmcv_affine image matrix matrix[4],
bm_image* input,

bm_image* output,

int use bilinear = 0

)i

A% FZXE5F opency [ ASHRAIE T, AR HIFE IR A TR AR B 41 it T 1R AR A ) 2R B

e

A S Bt

- bm_ handle t handle

WASE. AR bm_handle fJ4.

- int image num

WMASH AR, w3 4

- bmev_affine _image matrix matrix|4]

WS B R X AR B MR a5, B2 SCHF 4 5KIEL

- bm_image* input

WMAZE. BiA bm_image, X IN B3, &% 4 4> bm_image, XIF 4N £, #
%Z— bm_image.

- bm_ image* output

S W bm image, AMHFFEZEJEHH bmev image create G, B P
Hl bmev_image attach 43Af device memory. W H PR attach, I PYER4 P
device memory. ¥ T4t bm_image, HEIHIEBIFNH A B, HEAZ 4N B,
O AN B, A IN B, s AN Bi. PrR 2R bm_image K/NVE
FiT A A e L. He g A 1 A AN B bm_image, 4 5KIE FpAS HRIE
Mg E R [3,0,13,5), WG A8 M 4 3+-0+13+5=21, T HiHE 4N ik, g3
(21+4-1)/4=6 4~ bm__image )% .

- int use bilinear

WA R bilinear HATIHE, #~ 0 W nearest fH{E, A4 1 WIHH
bilinear fH{E, BRINEEH nearest #HfH. 1E#E nearest FHEMMFES LT bilinear, Pt
BB P nearest FHE, FRAEXDRG A ZR A AT SR bilinear HH(H.

RN e

. BM_SUCCESS: i3
- HAth: g

TR

1. 2351 image  format 5.
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num | image format
1 FORMAT BGR_PLANAR
FORMAT RGB_ PLANAR

2. bm1684 HiZE NP FiH) data_type ff5:

num | data_type
1 DATA TYPE EXT 1IN BYTE
2 DATA TYPE EXT 4N BYTE

3. bm1684X HiZf M BT Y data_type fl4f:

num | data_type
1 DATA TYPE EXT 1IN BYTE

4. ZE 00 A LA bm_image ¥ RFHTA stride.

5. FORZEHI A bm  image [ width, height, image format DA data type DAZi{%
?A%—‘Eio

6. FOKZEE O bm_image 11 width, height. image format. data type DA stride
AR FE—F

(TN

#inculde "common.h"
#include "stdio.h"

#include "stdlib.h"
#include "string.h"
#include <memory>
#include <iostream>
#include "bmcv api ext.h"
#include "bmlib utils.h"

int main(int argc, char *argvl[]) {
bm handle t handle;

int image h = 1080;
int image w = 1920;

int dst _h = 256;

int dst _w = 256;

int use_ bilinear = 0;

bm dev request(&handle, 0);

bmcv_affine image matrix matrix image;

matrix image.matrix num = 1;

std::shared ptr<bmcv affine matrix> matrix data
= std::make shared<bmcv affine matrix>();

matrix image.matrix = matrix data.get();
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matrix image.matrix->m[0] = 3.848430;
matrix image.matrix->m[1] = -0.02484;
matrix image.matrix->m[2] = 916.7;
matrix image.matrix->m[3] = 0.02;
matrix image.matrix->ml[4] = 3.8484;
matrix image.matrix->m[5] = 56.4748,;

bm image src, dst;

bm image create(handle, image h, image w, FORMAT BGR PLANAR,
DATA TYPE EXT 1IN BYTE, &src);

bm image create(handle, dst h, dst w, FORMAT BGR PLANAR,
DATA TYPE EXT 1N BYTE, &dst);

std::shared ptr<u8*> src_ptr = std::make shared<u8*>(
new u8image h * image w * 3]);

memset((void *)(*src _ptr.get()), 148, image h * image w * 3);

u8 *host ptr[] = {*src_ptr.get()};

bm image copy host to device(src, (void **)host ptr);

bmcv image warp affine(handle, 1, &matrix image, &src, &dst, use bilinear);
bm image destroy(src);

bm image destroy(dst);

bm dev_free(handle);

return O;

5.5 bmcv_image warp perspective

A LI ER A E S A e, RSO AR B A . AR I T B B — B AL
P, e A AR (20 5 yo) FIHRAENR (@, y) HGARSPERESR, %30 LAY SEBLE ST X R i
EEEADEE S T R AN E S POVA N Ry T ) e R NI D L SN E o ST
=W Ul

' =a1x+ by +cy
Yy = asx + boy + c2
w' = azx + b3y + c3

xo =2’ /W
yo =y /u'
X R TR A AR A e s T ok -
' a; by ¢ T
y'| = laz by c2| X |y
’U)/ as bg C3 1
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{ xg =’ Ju’

yo =y /u’

MR AR e e —> 9 mHYHERE (R 3 = 1), I I 2 40 1 T DA A B o PRI AR Al 4
HE X R A A P AR, 122 R A T DA Ao s A HR GO Y 4 A ) AR AR R I .

N TS I SE G AR, A PERR AL TP ARE AR AR P s AR PR AR
TR AR A 5 — R DR M A KB 4 S rg st A, & TR —A
KMV A S W R MHRIAE , N EBs, AR ARR A° B” C
D Wbk i K ABCD, M RBRZHR ARG A7 B’ C*. D U4 i AR BR i
ﬂ,zﬁnW%%ﬁ%ﬁ@ﬁ%%ﬁﬁﬁﬁE@Mﬁmﬁ%%ﬁﬁﬂﬁ%ﬁﬁﬁﬁ@,Mﬁ
SEAIITE -

(0, 0) (in_width-1, 0)

(x0, y0) (x1,y1) (0,0) (out_width-1, 0)

A B

)

(%3.y3) C D

(out_width-1,

(x2,¥2) (0, ot ekt A ) out_height-1)

(in_width-1,

0. in_height-1
(0, in height-1) in_height-1)

JISLIFS NS S E L
% 1 574 BM1684/BM1684X.,
B —

bm status t bmcv image warp perspective(
bm handle t handle,
int image num,
bmcv_perspective image matrix matrix[4],
bm image* input,
bm image* output,
int use bilinear = 0

)i

Hrp ) bmev_ perspective matrix & T — P ABFRAR AR, H R float m|9] = {al, bl,
cl, a2, b2, ¢2, a3, b3, c3}. il bmev_perspective image matrix & T —5K K& BEAJL
AR, A DASEIIN K B R B A NE B T A

typedef struct bmcv perspective matrix s{
float m[9];
} bmcv_ perspective matrix;

typedef struct bmcv perspective image matrix s{

(N ITgkEE)
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} bmcv_ perspective image matrix;

bmcv perspective matrix *matrix;
int matrix num,;

B

)i

bm status t bmcv image warp perspective with coordinate(

bm handle t handle,

int image num,
bmcv_perspective image coordinate coord[4],
bm_image* input,

bm_image* output,

int use bilinear = 0

HAr, bmev_ perspective coordinate & T WU FEIUAN TS B ARR, #%BEA . A F. A1,
FH W% . 1 bmev_perspective _image coordinate 5 T —5K & F B4 JL4L U4
FERARR, AT ASE B — 5K I R LR 22 A/ NE A T i S A e

typedef struct bmcv perspective coordinate s{

} bmcv_perspective coordinate;

typedef struct bmcv perspective image coordinate s{

} bmcv_perspective image coordinate;

int x[4];
int y[4];

bmcv _perspective coordinate *coordinate;
int coordinate num;

g

)i

bm status t bmcv image warp perspective similar to opencv(

bm handle t handle,

int image num,
bmcv_perspective image matrix matrix[4],
bm image* input,

bm image* output,

int use_bilinear = 0

AR bmev  perspective  image matrix & XA S opencv [1) warpPerspective
Fe N ZORE AR REAH R, B S8 0 — v R 4 S5 M i SCRRERE B s g, Hp S
S0 —HMIRH.

typedef struct bmcv perspective matrix s{
} bmcv_ perspective matrix;

typedef struct bmcv perspective image matrix s{

float m[9];

bmcv perspective matrix *matrix;
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int matrix num,;
} bmcv_perspective image matrix;

A S8
- bm_handle t handle
BAZE. W AR bm_handle A
- int image num
WASE. WARRE, B3R 4.
- bmev_perspective image matrix matrix|[4]
ISR B R XN AR B M RO A, e 3CHE 4 5KIE
- bmev_ perspective image coordinate coord|4]
WA BIKE AR PUAEAME R, &2 3R 4 KK .
- bm_image* input

MAZEL. A bm_image, X IN #i:(, &% 4 1> bm_image, %T 4N 5, #
%Z— bm_image.

- bm_image™ output
S W H bm image, AMHFEZEJEIH bmev image create G, B P
Fl bmev_image attach 43Af device memory. WIS PR attach, I PYER4 L
device memory, X} F#iH bm image, HEHEIEA M A —2, Bl A R AN #, )
i AN B, FA IN B, f i IN Bl P E) bm_image K/NE
A B R A R 2 F. thnds AL 1 A AN B bm_image, 4 5KE B8R

Mk H A 13,0,13,5), WA AR RS 3-+-0+-13+-5=21, HTHyH 2 4N £z, g
(21+4-1)/4=6 4~ bm__image FJ%iH .

- int use bilinear

MASE. SR EH bilinear #ATHHE, #8 0 WIEHA nearest #H{H, #4 1 WA
bilinear fH{E, BRINME A nearest fff{E. PE#F nearest FHIEPERES LT bilinear, [H it
B E L nearest L, FRAEXTRS BEA ZR B AP (H A bilinear . 1684x AL
¥ bilinear #{H .

B B
. BM_SUCCESS:
- HA: R
R ]

LA 2R L R BT A A s s AT BEAE i A S ] R B I A AR AR i, AN BB H
BN, B Se i F e m =, WA B 3l R &

2. ZBE T X HFRH) image  format fUFE:
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num | image format
1 FORMAT BGR_PLANAR
FORMAT RGB_ PLANAR

3. bm1684 H, T SZFFH data_type f45:

num | data_type

1 DATA TYPE EXT IN BYTE

2 DATA TYPE EXT 4N BYTE

4. bm1684X H, ZIZ O R data type fL$5:

num | data_type

1 DATA TYPE EXT IN BYTE

5. ZIL AW ALA S bm_image 3R A strides

6. FRIZEHI A bm  image | width, height, image format PAJ data type DAZi{%

Fr—.

7. BUORZE O H bm image ff) width, height. image format. data_type PAM stride

WIRFF—EL
(TN

#inculde "common.h"
#include "stdio.h"

#include "stdlib.h"
#include "string.h"
#include <memory>
#include <iostream>
#include "bmcv api ext.h"
#include "bmlib utils.h"

int main(int argc, char *argvl[]) {
bm handle t handle;

int image h = 1080;
int image w = 1920;

int dst _h = 1080;

int dst _w = 1920;

int use_ bilinear = 0;

bm dev request(&handle, 0);

bmcv_perspective image matrix matrix image;

matrix image.matrix num = 1;

std::shared ptr<bmcv perspective matrix> matrix data
= std::make shared<bmcv perspective matrix>();

matrix image.matrix = matrix data.get();
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matrix image.matrix->m[0] = 0.529813,;
matrix image.matrix->m[1] = -0.806194;
matrix image.matrix->m[2] = 1000.000;
matrix image.matrix->m[3] = 0.193966;
matrix image.matrix->m[4] = -0.019157;
matrix image.matrix->m[5] = 300.000;

matrix image.matrix->m[6] = 0.000180;
matrix image.matrix->m[7] = -0.000686;
matrix image.matrix->m[8] = 1.000000;

bm image src, dst;

bm image create(handle, image h, image w, FORMAT BGR_ PLANAR,
DATA TYPE EXT 1IN BYTE, &src);

bm image create(handle, dst h, dst w, FORMAT BGR_ PLANAR,
DATA TYPE EXT 1IN BYTE, &dst);

std::shared ptr<u8*> src_ptr = std::make shared<u8*>(
new u8[image h * image w * 3]);

memset((void *)(*src_ptr.get()), 148, image h * image w * 3);

u8 *host ptr[| = {*src_ptr.get()};

bm image copy host to device(src, (void **)host ptr);

bmcv image warp perspective(handle, 1, &matrix image, &src, &dst, use
< bilinear);

bm image destroy(src);
bm image destroy(dst);
bm dev_free(handle);

return 0;

5.6 bmcv_image watermark _superpose

%O ARG SN A EAKE.
APPSR Sy

A BM1684X,

B —:

bm status t bmcv image watermark superpose(
bm handle t handle,
bm image * image,
bm device mem t * bitmap mem,
int bitmap num,
int bitmap type,
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int pitch,
bmecv_rect t * rects,
bmcv_color t color)

Ub3E O AT SRR [l A i A O HE S E AL, SIS A 7K B
#ZEA

bm status t bmcv image watermark repeat superpose(
bm handle t handle,
bm image image,
bm device mem t bitmap mem,
int bitmap num,
int bitmap type,
int pitch,
bmcv _rect t * rects,
bmcv_color t color)

e 1 R L — R AR, T E— 5K P H A AS ) o7 B E A2 8 Jin— Ak B
e AS I

bm handle t handle

WS WARIEAN, BT bm_dev_request FRH.

bm_image* image

MASA. TEATKEI bm_image X R1E45

bm device mem t* bitmap mem

B AZE. JKEIY bm_device_mem t XF5d84t .

int bitmap num

WASE. KEEE, 7 rects fREHH T 51 bmev_rect _t MR, HR2 im-
age FHEF P T 1) bm_image XF R S%L. 2 bitmap_mem $i7 B P BT A& 1

bm device mem t X}ZA%L.
int bitmap type

WASEL. KEIZEA, {H 0 FoRoKE N 8bit Hdla2td (B EER), [ 1 Rk

1bit B (LB E) -
int pitch
WASE KEISCIFRATIY byte £, FTREARA/K HIRY 5 .

bmev rect  t* rects

WMASE REMESRE, AEEAKAERSMITER . BARNAESE T Hdn A

AR

bmcev_color_t color
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WMAZEL. KEIMBE . BARNES ST BRI .

BRI 6
. BM_SUCCESS: i
- HoA: ZRIK

B IR 5 :

typedef struct bmcv rect {
int start x;
int start_y;
int crop_ w;
int crop_h;
} bmcv_rect t;

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;
} bmcv_color _t;

- start_x A 1K EIFE IR PR AR R AR AR B

width),

- start_y 38 1K EIAEJEUE] PR AR B AR B

height).

- crop_w FIRAYIK BV FEE
- crop_h FIREK IR R
T B T A
- g B g S
- b B b rE.
tivse AUTE
1. bm1684x BLRANTF :
- A A R SR AL Ry -

o AZEmAM 0 IFs, HUETH [0,

- A_EMTMA 0 IFs, HEH [0,

num | data_type

1 DATA TYPE EXT IN BYTE

o NLERZ B E
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c
3

image format

FORMAT YUV420P

FORMAT YUV444P

FORMAT NVI2

FORMAT NV21

FORMAT RGB_PLANAR
FORMAT BGR_PLANAR
FORMAT RGB_ PACKED
FORMAT BGR_PACKED
FORMAT RGBP_ SEPARATE
FORMAT BGRP_SEPARATE
FORMAT GRAY

OO N | WN| S

—
o

[y
—_

USRI e g N\ A R, UL ] 2R
2. AR T bm_image S5 HR ATEIEE, 75 MR [EKRI
3. JKENEE R Z W E 512 4.
4. JSRK ED DRI R B, iR RN

5.7 bmcv_image crop

% LB A T crop T4/

ALBER TR S
123 11 37 FF BM1684/BM1684X,
HHIEA:
bm status t bmcv image crop(
bm handle t handle,
int crop num,
bmecv_rect t* rects,
bm image input,
bm image* output
);
SR -

bm handle t handle
#iAZ%r. bm_ handle ],
int crop_num

MAZE. FE crop NEIMEE, BER2TEE rects Frigm WA KE, W2 H H
bm image FY%E .
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bmev rect t* rects

MASEL. FOR crop MIKMEE, WAHERAS. crop SEmS, RENESE LN
BB . ZAEHE I T T4 crop IEMIEE, MERYELH crop_num BiE.

bm image input

WO Z 8. ®Wi A B bm_ image, bm_ image T L 4 # U ] bmev image
_create ] &, image N fF W DA {# H bm_image alloc_dev_mem B
bm_image copy host to device HIFREFT I NAE, BiE i H bmev image attach
ok attach B ) NAE

bm _image* output

WS4 il bm_image AYFEE, HEERIY crop_num. bm_image FFEAMARI
] bmev image create ). image NAFER] PAEE bm image alloc dev mem KJf
REBTEINAT, B M bmev_image _attach 3 attach CARIAAT. WERA TS0 BLRF
1E api WHRHEFT B AT70 .

B 3L :
BM_ SUCCESS: i)
Hoh: g

iR B e -

typedef struct bmcv rect {
int start x;
int start_y;
int crop_w;
int crop_h;
} bmcev_ rect t;

start_x A 1 crop ERAEIE HIIERE G AR AZEmAM 0 IR, BUETEH

[0, width),
start _y fiiik 1 crop KGAEIE A ETTEREIRNALAR. H LI 0 IHG, BUETEH]
[0, height),

crop_w iR crop FIMRRTENE, Rl s A Hh R IRAY 0 .
crop_h iR crop EIRATEEE, Lt b it R Y R
EWZ T
crop HHEIZFPAT image format:

um | image format
FORMAT BGR_ PACKED
FORMAT BGR_ PLANAR
FORMAT RGB PACKED
FORMAT RGB_PLANAR
FORMAT GRAY

QY| W N~ S
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bm1684 crop HHIZFFPAT data_type:

num | data_type

DATA TYPE EXT FLOATS32

DATA TYPE EXT IN BYTE

DATA TYPE EXT 1IN BYTE SIGNED

WIN| -

bm1684x crop HHIZFFPAT data type:

num | data_type
1 DATA TYPE EXT 1IN BYTE

T
1. 7EJ M bmev_image crop() Z Bl PR AR image PAFET 2 HIT .
2. input output ffJ data type, image format WZiAH[F] .

3. N TR AR, start_x + crop_w W/ INTEE T A EB1Y) width, start_y + crop_h

WAVNTSET i AR height .

TR
int channel = 3;
intin w = 400;
intin h = 400;
int out_ w = 800;
intout_h = 800;

int dev_id = 0;
bm handle t handle;
bm_status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> src_ptr(
new unsigned char[channel * in w *in_h],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * out w * out h],
std::default delete<unsigned char[]>());
unsigned char * src_data = src_ ptr.get();
unsigned char * res _data = res_ptr.get();
for (int i = 0;1 < channel *in_w *in_h; i++) {
src_datali] = rand() % 255;
}

// calculate res
bmcv_rect t crop attr;

crop attrstart x = 0;
crop attrstart y =0,
crop_attr.crop w = 50;

crop_attr.crop_ h = 50;
bm image input, output;
bm image create(handle,
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in_h,
in w,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1IN BYTE,
&input);
bm image alloc _dev_ mem(input);
bm image copy host to device(input, (void **)&src data);
bm_image create(handle,
out h,
out w,
FORMAT RGB_ PLANAR,
DATA TYPE EXT 1N BYTE,
&output);
bm_ image alloc dev mem(output);
if (BM_SUCCESS != bmcv_image crop(handle, 1, &crop attr, input, &output)) {
std::cout << "bmcv copy to error !!I'" << std::endl;
bm image destroy(input);
bm image destroy(output);
bm dev_free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm image destroy(input);
bm_image destroy(output);
bm dev_free(handle);

5.8 bmcv_image resize

A TSRS RSk, iR g/, HXE S TRE.
AL PHES RIS -

%4 1 % F BM1684/BM1684X.,

B

bm status t bmcv image resize(
bm handle t handle,
int input num,
bmcv _resize image resize attr[4],
bm image* input,
bm_image* output

);

SR
bm handle t handle
W AZE. bm_handle ]

int input__num
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BASHL AN, LR 4, AU nput_num > 1, J54 5 A BHGLATR
HESAFAE) (WA bm image alloc contiguous mem %4 £ 5K & i 1S22S5 [H] )

bmev resize image resize attr [4]
MIASH B RV resize S5, 2 SR 4 WKIE .
bm_image* input

WO Z 8. ® A bm_image. 4~ bm_image 75 % AhE JH  bmev_ image
_create I #. image N /£ W DA A bm image alloc _dev _mem Hf
bm _image copy host to device IFREF N, B H i H bmev image attach
K attach BV HI AT

bm_image* output

B S8, HH bm image. f4 bm_image FFEAMNEIHH bmev _image create
#, image WFEF] DA T bm_image_alloc_dev_mem & FFREF A AE, B3 6 H
bmev _image attach 3 attach AWMLY, WERAESNFBCRAE api WIEHEATEHAT4
[V

B I:
BM_SUCCESS: f#)
HAth: g

B i )

typedef struct bmcv resize s{

int start x;

int start_y;

int in_ width;

int in _height;

int out width,;

int out height;
}bmev_resize t;

typedef struct bmcv resize image s{
bmcv_resize t *resize img attr;
int roi num,;
unsigned char stretch fit;
unsigned char padding b;
unsigned char padding g;
unsigned char padding r;
unsigned int interpolation;

}bmev resize image;

bmev resize image iR T3k K resize FLE(EE .
roi_num ffiik | —El & PR UEAT resize i1 LR

stretch _ fit o 77 #4 M AT EL I Tl R dBA T4 i, 1 20 Jo s 14 IR 1T LU B EA T4
0 FRti IR B EEBIIEAT AT, 2R X ARy s, 45 5R R b b A T 4l 5 5
DPHRTE RS E o
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padding_b /R stretch_fit S 0 REHL T, b HiE FgIHAEME.
padding_r F/R% stretch_fit ¥ 0 WEHL T, v @iE FHIHENE.
padding_ g #7824 stretch_fit B 0 (IELR T, ¢ 8 DHEFTAIME.

interpolation 7R 4¢ & i filf F i35 . BMCV _INTER _NEAREST /R i ir 488k,
BMCV INTER LINEAR %524 HE4E (253, BMCV_INTER BICUBIC /7=

YARIESRE .
bm1684 ¥ BMCV_INTER_NEAREST, BMCV_INTER_LINEAR,
BMCV_INTER BICUBIC.

bm1684x 7+ BMCV INTER NEAREST, BMCV INTER LINEAR.
start_x fiiiR T resize FEAGHEALSR (FHXTTIRE), HHTIXEDIHE.
start_y I8 T resize AIGHAIR (FHXFT ), HHTIKEIE.
in_width ${i& T crop EMEHIE.

in_height iR crop EURIE .

out _width Fik T i i EME ) %8 .

out_ height A 1 4t B 115 .

(METRIE

int image num = 4;
int crop w = 711, crop_h = 400, resize_w = 711, resize_h = 400;
int image w = 1920, image h = 1080;
int img_size i = image w * image h * 3;
int img size o = resize w * resize_h * 3;
std::unique ptr<unsigned char[|> img data(
new unsigned char[img size i * image numl]);
std::unique ptr<unsigned char[|> res_data(
new unsigned char[img size o * image num)]);
memset(img data.get(), 0x11, img size i * image num);
memset(res data.get(), 0, img size o * image num);
bmcv resize image resize attr[image num);
bmcv _resize t resize img attr[image num)];
for (int img idx = 0; img idx < image num; img idx++) {
resize img attr[img idx]|.start x = 0;
resize img attr[img idx|.start y = 0;
resize_img attr[img idx].in width = crop_ w;
resize_img attr[img idx].in height = crop h;
resize img attr[img idx].out width = resize w;
resize img attr[img idx].out height = resize h;

}
for (int img idx = 0; img idx < image num;img idx++) {
resize attr[img idx].resize img attr = &resize img attr[img idx];
resize attr[img idx].roi num = 1,
resize attr[img idx].stretch fit = 1;
resize attr[img idx].interpolation = BMCV INTER NEAREST,

(N IT4REE)
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}

bm_image input[image num];
bm_image output[image num];
for (int img idx = 0; img_idx < image num; img idx++) {
int input data type = DATA TYPE EXT 1N BYTE;
bm image create(handle,
image h,
image w,
FORMAT BGR_ PLANAR,
(bm_image data format ext)input data type,
&input[img  idx]);
}
bm_ image alloc contiguous mem(image num, input, 1);
for (int img idx = 0; img idx < image num;img idx++) {
unsigned char * input img data = img data.get() + img_size i * img idx;
bm image copy host to device(input[img idx],
(void **)&input img data);
}
for (int img idx = 0; img idx < image num;img idx+-+) {
int output data type = DATA TYPE EXT 1N BYTE;
bm image create(handle,
resize h,
resize w,
FORMAT BGR PLANAR,
(bm_image data format ext)output data type,
&outputimg idx]);
}
bm image alloc contiguous mem(image num, output, 1);
bmcv_image resize(handle, image num, resize attr, input, output);
for (int img idx = 0; img idx < image num;img idx+-+) {
unsigned char *res img data = res_data.get() + img size o * img idx;
bm image copy device to host(output[img idx],
(void **)&res img data);
}
bm image free contiguous mem(image num, input);
bm image free contiguous mem(image num, output);
for(int i = 0; i < image num,; i++) {
bm image destroy(input[i]);
bm image destroy(outputli]);

}

kA
1. resize ¥ T4 image format [y541k.:
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FORMAT BGR_ PLANAR ——> FORMAT BGR _ PLANAR
FORMAT RGB_ PLANAR ——> FORMAT_ RGB_PLANAR
FORMAT BGR_PACKED ——> FORMAT BGR_ PACKED
FORMAT RGB PACKED ——> FORMAT RGB PACKED
FORMAT BGR PACKED ——> FORMAT BGR PLANAR
FORMAT RGB PACKED ——> FORMAT RGB PLANAR

L. resize CFF FHITEIE data type Z [H] 4546 :
bm1684 ¥
Lvs1: 1IEE®H resize (crop) —IifEG I TE
1vs N : 1 IEE resize (crop) ZIR EGHTE L

Y| O | W N —

DATA TYPE EXT IN BYTE — > DATA TYPE EXT IN BYTE | 1vs1

DATA TYPE EXT FLOAT32 — > DATA TYPE EXT FLOAT32 | 1vsl

DATA TYPE EXT 4N BYTE — > DATA TYPE EXT 4N BYTE | 1vs1

DATA TYPE EXT 4N _BYTE — > DATA TYPE EXT IN BYTE | I vs 1

DATA TYPE EXT IN BYTE — > DATA TYPE EXT IN BYTE | I vs N

DATA TYPE EXT FLOAT32 — > DATA TYPE EXT FLOAT32 | lvsN

~N| OO | W N

DATA TYPE EXT 4N BYTE — > DATA TYPE EXT IN BYTE | I vs N

bm1684x 374

um | input data type output data type

DATA TYPE EXT IN BYTE | DATA TYPE EXT FLOAT32

DATA TYPE EXT IN BYTIE

DATA TYPE EXT IN BYTE SIGNED

DATA TYPE EXT FP16

QY | W N -3

DATA TYPE EXT BF16

TR
1. ¥eHH bmev_image resize() Z BIAUfPRH AR image WAFE & HH .
2. bm1684 ANl 2048%2048 . F/NRSF 16%16, S 4t b 32.
bm1684x iR AR 8192%8192, #/NRSI 8%8, S KA EL N 128,
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5.9 bmcv_image convert to

BE VTSR ER R Z LA, B X R HIN A FR:
y=kx+b
ARBRES IS S :
% 1 375 BM1684/BM1684X .,
B

bm status t bmcv image convert to (
bm handle t handle,
int input num,
bmcv_convert to attr convert to attr,
bm_image* input,
bm_image* output

);
A S8R

bm handle t handle

i AZ4(. bm_handle FJ##.
int input_num

MASE WMAERRE, WR input_num > 1, 82 24 A B U0 ST
(AIPAfEF] bm image alloc contiguous mem #5225k & HiEELE4S[A]) .

bmcv convert to attr convert to attr
WASE BRI T R E SR
bm_image* input

W A 2 M. W A bm_image. & 4 bm_image 4 W % F W
bmcv image create fJ] #. image N7 7] PAfE ] bm image alloc dev mem &
# bm_image copy host to device KIFREHTIYNAE, Bl ] bmev _image attach
ok attach B NAT

bm_image* output

HHZE. HH bm_ image. > bm_image YMPFEEVH A bmev_image create ]
. image WNFFA] DA bm image alloc dev mem 3 FFREHT ) N TR, B0 4
bmev_image_attach > attach A INAF. WRA TN DECRFE api NE#HIT 175
fic

B 36
BM SUCCESS: s
Hofth: R0
i L
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typedef struct bmcv convert to attr s{
float alpha_O0;
float beta 0;
float alpha 1;
float beta 1,
float alpha_2;
float beta 2;
} bmcv_convert to attr;

alpha_ 0 iR 755 0 4> channel $EF7TR MRS 250
beta_ 0 fifiid 755 0 4> channel BEATZMHAZHei) i ts
alpha_1 iR 745 1 4> channel #7221 224K
beta 1 1A T4 1 4> channel #FfTE ML s
alpha 2 ffiif %5 2 4> channel YEATAMARHRAY %L
beta 2 iR T 55 2 4> channel 172 PEAR i) WS

AR 7l

int image num = 4, image channel = 3;
int image w = 1920, image h = 1080;
bm_image input images[4], output images[4];
bmcv_convert to attr convert to attr;
convert to attr.alpha 0 = I;
convert to attr.beta 0 = 0;
convert to attr.alpha 1 =1;
convert to attr.beta 1 =0;
convert to attr.alpha 2 = 1I;
convert to attr.beta 2 = 0;
int img size = image w * image h * image channel;
std::unique ptr<unsigned char[]> img data(
new unsigned char[img size * image numl]);
std::unique ptr<unsigned char[|> res data(
new unsigned char[img size * image num]);
memset(img data.get(), 0x11, img size * image num);
for (int img idx = 0; img idx < image num;img idx++) {
bm image create(handle,
image h,
image w,
FORMAT BGR_PLANAR,
DATA TYPE EXT 1IN BYTE,
&input images[img idx]);
}
bm image alloc contiguous mem(image num, input images, 0);
for (int img idx = 0; img idx < image num; img idx++) {
unsigned char *input img data = img_data.get() + img size * img idx;
bm image copy host to device(input images[img idx],
(void **)&input img data);
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for (int img idx = 0; img_idx < image num; img idx+-+) {
bm_image create(handle,
image h,
image w,
FORMAT BGR_ PLANAR,
DATA TYPE EXT 1IN BYTE,
&output images[img idx]);
}
bm image alloc contiguous mem(image num, output images, 1);
bmcv _image convert to(handle, image num, convert to attr, input images,
output images);
for (int img idx = 0; img idx < image num; img idx++) {
unsigned char *res img data = res data.get() + img size * img idx;
bm image copy device to host(output images[img idx],
(void **)&res img data);
}
bm image free contiguous mem(image num, input images);
bm_ image free contiguous mem(image num, output images);
for(int i = 0; 1 < image num; i++) {
bm image destroy(input imagesli]);
bm image destroy(output imagesli]);

}

R A
L Z3E A5 R 15 image _format AYFEAL:
FORMAT BGR_PLANAR ——> FORMAT BGR_ PLANAR
FORMAT RGB_PLANAR ——> FORMAT RGB_ PLANAR
FORMAT GRAY ——> FORMAT GRAY
2. N SRR AUIE data type Z [R] 4k
bm1684 % §%:
DATA TYPE EXT IN BYTE -~ DATA TYPE EXT FLOATS32
DATA TYPE EXT IN BYTE > DATA TYPE EXT IN BYTE
DATA TYPE EXT IN BYTE SIGNED —>DATA TYPE EXT IN BYTE SIGNED
DATA TYPE EXT IN BYTE-—~DATA TYPE EXT IN BYTE SIGNED
DATA TYPE EXT FLOAT32 —~ DATA TYPE EXT FLOATS32
DATA TYPE EXT 4N BYTE — > DATA TYPE EXT FLOAT32
bm1684x 374
DATA TYPE EXT IN BYTE — > DATA TYPE EXT FLOAT32
DATA TYPE EXT IN BYTE - DATA TYPE EXT IN BYTE
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DATA TYPE EXT IN BYTE SIGNED — > DATA TYPE EXT IN BYTE SIGNED
DATA TYPE EXT IN BYTE-— > DATA TYPE EXT IN BYTE SIGNED
DATA TYPE EXT FLOAT32 —~ DATA TYPE EXT FLOAT32
1. fFJHH bmev _image convert to() Z Hi AR AR image NFC A HG,

B AW image %%, mPAK data_type. image format 2AZ5AH[A] .

Hr A image 1Y%, EPAM data_ type. image format WAZAH[A .

B image Wi, mAASE T image T8 .

image num KT 0.

i v image [ stride #2045 T width,

i A\ image [ stride W20 KTF45F width,

bm1684 = 7 fx K R 5F Sk 2048%2048, /N ~F K 16%16, 4 image format &
DATA TYPE EXT 4N BYTE i}, w* h R AT 1024 * 1024,

bm1684x 37 Ffx KR)H 4096%4096, /NS R 16%16.,

© N ok W

5.10 bmcv_image csc_convert to

1% API o] PASZEIXT L 5K B F 1) crop. color-space-convert, resize, padding. convert to
HAEEA TR A A

bm status t bmcv image csc_convert to(

bm handle t handle,

int in_img num,

bm image* input,

bm image* output,

int* crop_num_vec = NULL,
bmcv_ rect t* crop rect = NULL,

bmcv padding atrr t* padding attr = NULL,

bmcv_resize algorithm algorithm = BMCV _INTER LINEAR,
csc_type t csc_type = CSC_MAX ENUM,
csc_matrix t* matrix = NULL,

bmcv_convert to attr* convert to attr);

ALBHES Y S :
% 1 375 BM1684/BM1684X .,
e A S Bi:
bm_ handle t handle
MASE . WA, A bm_dev_request FRHL.
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int in_img num

MASH. fiA bm_image $& .

bm image* input

WA WA bm_image XFRIGH, HAGMZHAKER in_img_ num HiE.
bm_image* output

8. f il bm_image X RIEF, H AR 2B A K B in_img_num Al
crop_num_ vec JL[ERiE, WA R AR R crop HEZ .

int* crop_num_vec = NULL

WS AR E 4R 10 R Sk A R #EAT crop MY BRCRL, 4G 1) ZS A A S
in_img num $E, WHERAHFHH crop TIEEWIH NULL,

bmev_rect t * crop rect = NULL

WA BARREUE AR

typedef struct bmcv rect {
int start x;
int start _y;
int crop w;
int crop_h;
} bmcv_rectt;

A bm_image X4 RAITERT A BIR_E crop BIZAL, AR RIR A x AR, &
IRl y AR, crop WIBRIYTERELAS crop BRI EE . MR ZE BTG AR BRI R A
RAEA] crop HIfgn]#H NULL,

bmev_padding  atrr t* padding attr = NULL

MASE. Frf crop B HAR/MEITE dst image HF 25 B LA L 2 padding )45 1H
BFRME, A AHA padding ThEEM &} NULL,

typedef struct bmcv padding atrr s {
unsigned int dst crop stx;
unsigned int dst crop sty;
unsigned int dst crop w;
unsigned int dst crop h;
unsigned char padding r;
unsigned char padding g;
unsigned char padding b;
int if memset;

} bmcv_padding  atrr t;

L Ehe/NER 2 EATUSARXT T dst image JFUsL (22 LFf) #9 offset {55
dst crop_stx # dst_crop sty;

2. HWINEZ resize G %aE: dst _crop w F dst_crop h;
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3. dst image W E& RGB #%3, & iHif 7% padding MR RMAE(E L
padding r. padding g. padding b, 4 if memset=1 KRG, WHE
GRAY %] DAY = AME & R R —ME:

4. if memset FiNFEARNTIEZ api NN dst image ¢ I 4 18 1Y
padding {EHfil memset, X7+ RGB fl GRAY # X EM%. i
BN 0 WA P FHEAER A% api 71, RIEFFE padding G RMEFE,
A bmlib H1f% api H X device memory #4T memset $/E, WHEH
Xt padding FIMEA X0y, AIRABEE R 0 ZBSi%P B .

bmcev_resize algorithm algorithm = BMCV INTER LINEAR

W ON 2 . resize B ¥ % B, f4 #F BMCV_INTER _NEAREST,
BMCV INTER LINEAR #1 BMCV _ INTER BICUBIC = #, BRi\ 1% % T 2
LPEZAE .

— bm1684 % #§: BMCV INTER NEAREST, BMCV INTER LINEAR,

BMCV_INTER_BICUBIC,

— bm1684x % #§: BMCV INTER NEAREST, BMCV INTER LINEAR.
csc_type t csc_type = CSC_MAX ENUM
i ANZ%1. color space convert ZERMEFE, H CSC_MAX ENUM W) H BRAAE,
B\ CSC_ YCbCr2RGB BT601 &% CSC RGB2YChCr BT601, irfykzify
i

CSC_YCbCr2RGB_BT601
CSC_YPbPr2RGB_BT601
CSC_RGB2YChCr_BT601
CSC_YCbCr2RGB_BT709
CSC_RGB2YChCr_BT709
CSC_RGB2YPbPr_BT601
CSC_YPbPr2RGB_BT709
CSC_RGB2YPbPr_BT709
CSC_USER_DEFINED MATRIX
CSC_MAX_ENUM

csc_matrix_t* matrix = NULL

i AZ%L. A csc_type ##% CSC_USER_DEFINED_MATRIX, JIZEELfE A R 56 M,
TSI

typedef struct {
int csc_ coe00;
int csc_ coe01,
int csc_ coe02;
int csc_addo;
int csc_ coelO;
int csc_coell;
int csc_ coel2;

(R IgkEr)
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int csc_addl,;
int csc_ coe20;
int csc_coe21;
int csc_coe22;
int csc_add2;

} _ attribute  ((packed)) csc_matrix_t;

bmev__convert to attr* convert to attr

MAZAE. EMAWRLC

typedef struct bmcv convert to attr s{

float alpha_0;
float beta 0;
float alpha 1,
float beta 1;
float alpha_2;
float beta 2;

} bmcv_convert to attr;

alpha_ 0 fiiR2 758 0 4~ channel {7k 1E

beta 0 ffiiR 758 0 4~ channel

EETIER

Fr 8k AL W) i t%

alpha_ 1 #ii#R 745 1 4~ channel #FFTMAR I R %L
beta 1 iR 725 1 4~ channel $Ff7264 25 W) F%
alpha_ 2 iR T4 2 > channel FEATEMEALHAY) 2 4K
beta 2 #iHR TE 2 4~ channel JfTLEVEAR ) W%
R 3]
BM _ SUCCESS: (¥
Hofth: R
TR i
bm1684x SZFFIYESKUNT -
L SRR A Ny -
num | input data type output data type
1 | DATA TYPE EXT IN BYTE | DATA TYPE EXT FLOAT32
2 DATA TYPE EXT IN BYTE
3 DATA TYPE EXT IN BYTE SIGNED
4 DATA TYPE EXT FP16
5 DATA TYPE EXT BFi6
2. AR ORI
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c
3

input image format

FORMAT YUV420P

FORMAT YUV422P

FORMAT YUV444P

FORMAT NV12

FORMAT NV2I

FORMAT NV16

FORMAT NV61

FORMAT RGB_PLANAR

OO N | WN| S

FORMAT BGR_PLANAR

—_
[an}

FORMAT RGB_PACKED

[y
—_

FORMAT BGR_PACKED

—_
[\)

FORMAT RGBP_SEPARATE

—_
w

FORMAT BGRP SEPARATE

—_
S

FORMAT GRAY

—_
ot

FORMAT COMPRESSED

—_
(=]

FORMAT YUV444 PACKED

—
N |

FORMAT YVU444 PACKED

—_
oo

FORMAT_ YUV422 YUYV

—_
NeJ

FORMAT YUV422 YVYU

[\~
o

FORMAT YUV422 UYVY

[\]
[t

FORMAT YUV422 VYUY

3. ST RN -

num

output image format

FORMAT YUV420P

FORMAT YUV444P

FORMAT NV12

FORMAT NV21

FORMAT RGB_PLANAR

FORMAT BGR_PLANAR

FORMAT RGB_PACKED

FORMAT BGR_PACKED

O 0| T =W N+~

FORMAT RGBP_ SEPARATE

—_
[an}

FORMAT BGRP_ SEPARATE

—_
—_

FORMAT GRAY

—_
[\

FORMAT RGBYP_ PLANAR

—_
w

FORMAT BGRP_SEPARATE

—_
S

FORMAT HSV180 PACKED

—_
ot

FORMAT HSV256 PACKED

4.1684x vpp AZHE:M FORMAT COMPRESSED %% FORMAT HSV180 PACKED &}

FORMAT HSV256 PACKED.,
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5. B A 4540 ((crop.width / output.width) PA K (crop.height / output.height)) R HI7E
1/128 ~ 128 ZJil.

6. W AMIHAYTER (sre.width, src.height, dst.widht, dst.height) FR7E 8 ~ 8192 Z ],
7. B AL FBE device memory, 75 3R [H] 2k i
8. FORMAT _COMPRESSED #% 2 f) i il 77 % W, bm1684 553 /124.
bm1684 SCRFFEERANT -
L% APL Pl 20 AL R U DA S o R, 7R et B -

src format dst format H PR 41
RGB_PACKED RGB_PLANAR | 4/ 1
BGR_PLANAR | &/F 1
BGR_ PACKED RGB PLANAR | &1
BGR_PLANAR | 4¢fF 1
RGB_PLANAR RGB_PLANAR | 4/ 1
BGR_PLANAR | &1
BGR_PLANAR RGB_PLANAR | &1 1

BGR_PLANAR | & 1
RGBP_SEPARATE | RGB_PLANAR | £&/F 1
BGR_PLANAR | & 1
BGRP_SEPARATE | RGB_PLANAR | &/F 1
BGR_PLANAR | & 1

GRAY GRAY ZF 1
YUV420P RGB_PLANAR | &ff 4
BGR_PLANAR | 4&{f 4
NV12 RGB_PLANAR | 4{f 4
BGR_PLANAR | &/f 4
COMPRESSED RGB_PLANAR | &ff 4

BGR_PLANAR | &1 4

E

A4 10 src.width >= crop.x + crop.width, src.height >= crop.y + crop.height

Z4fF 21 sre.width, src.height, dst.widht, dst.height W& 2 BIEEER%, src.width >=—
crop.x + crop.width, src.height >= crop.y + crop.height

£ 3¢ dst.widht, dst.height 24012 2 L%, src.width == dst.width, src.height
== dst.height, crop.x == 0, crop.y == 0,src.width >= crop.x + crop.width, src.height
>= crop.y + crop.height

£ 40 sre.width, src.height DA%52 2 BIHEESS, src.width >= crop.x + crop.width,
src.height >= crop.y + crop.height

2. i A bm_image [ device mem ANEEFE heapO .
3. I ANk image 1Y stride 2075 64 X}5F.
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4. Prfm ANt image AOHLEAZT 32 byte 5%,

5. F R g% ((crop.width / output.width) PA M (crop.height / output.height)) FR il
1E1/32 ~ 32 2.

6. i ANk TEE (sre.width, src.height, dst.widht, dst.height) FRHIFE 16 ~ 4096 2 [d].

7. E N LRIK device memory, 5 IR [m] A K

8. FORMAT _COMPRESSED /& VPU f#idj5 N B ) —Fh E4itg =, BaE 4 MBa: Y
compressed table. Y compressed data, CbCr compressed table DA} CbCr compressed
data. {EEL bm_image HiXPUFREA#E N5 FEMPEG  AVErame 4 A [F],
TR FEF attach AVFrame H device memory £{#i%] bm image Hif, XFW X ZUF,
KT AVFrame FE4INZES% VPU B P F0E

bm device mem t src plane device[4];

src_plane device[0] = bm mem from device((u64)avframe->data[6],
avirame->linesize[6]);

src_plane device[l] = bm mem from device((u64)avirame->data[4],
avframe->linesize[4] * avframe->h);

src_plane device[2] = bm mem from device((u64)avframe->data[7],
avframe->linesize[7]);

src_plane device[3] = bm mem from device((u64)avframe->data[5],
avframe->linesize[4] * avirame->h / 2);

bm_ image attach(*compressed image, src_plane device);

5.11 bmcv_image storage convert

WA 1 RF U5 T A5 =X R0 17 1 5 e 4 ok E 1 R g A U8, R IECSETE H I LG Y
device memory 1,

AR PRES R Sy :

% 1 S BM1684/BM1684X .,

B

bm status t bmcv image storage convert(
bm handle t handle,
int image num,
bm image* input image,
bm image* output image

);
e AB B

bm handle t handle

WASE. BB, @i bm_dev_request KH.

int image num
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WASEL. WA/ image Fok
bm_image* input

HAZAL. A bm_image XHGARH .
bm__image* output

% fii bm_image X5 4RE

RN e

BM_SUCCESS: )
Hofih: 2l

TR

1. bm1684 % APT SZRFPA R 2 I AR T ik

num

image format

data type

FORMAT RGB_ PLANAR

DATA TYPE EXT FLOATS3?2

DATA TYPE EXT IN BYTE

DATA TYPE EXT 4N BYTIE

FORMAT BGR_ PLANAR

DATA TYPE EXT FLOAT32

DATA TYPE EXT IN BYTE

DATA TYPE EXT 4N BYTE

O[O N[O U x| W DN —

FORMAT RGB_PACKED

DATA_ TYPE EXT FLOATS32

DATA TYPE EXT IN BYTE

DATA TYPE EXT 4N BYTIE

FORMAT BGR_PACKED

DATA_TYPE EXT FLOATS32

DATA TYPE EXT IN BYIE

DATA TYPE EXT 4N BYTE

FORMAT RGBP_ SEPARATE

DATA TYPE EXT FLOATS32

DATA TYPE EXT IN BYTE

DATA TYPE EXT 4N _BYTE

e N I e e e I
O[O T | W N~ O

FORMAT BGRP_ SEPARATE

DATA TYPE EXT FLOATS32

DATA TYPE EXT IN BYTE

DATA TYPE EXT 4N _BYTE

—
Ne}

FORMAT NVI12

DATA TYPE EXT IN BYTE

[\~
(e}

FORMAT NV21

DATA TYPE EXT IN BYTE

[\
—_

FORMAT NV16

DATA TYPE EXT IN BYTE

N
[\)

FORMAT NV61

DATA TYPE EXT IN BYTE

[\)
w

FORMAT YUV420P

DATA TYPE EXT IN BYTE

[\
g

FORMAT YUV444P

DATA TYPE EXT IN BYTE

[\V)
ot

FORMAT GRAY

DATA TYPE EXT IN BYTE

i Afa i image XFEORFERA EAgCHr, R ] R .
bm1684x I, i% API,
SRR TR -
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um

input data type

output data type

DATA TYPE EXT IN BYTE

QY = W N —| S

DATA TYPE EXT FLOAT32

DATA TYPE EXT IN BYIE

DATA TYPE EXT IN BYTE SIGNED

DATA TYPE EXT FP16

DATA TYPE EXT BF16

WA SRR

num | input image format

FORMAT YUV420P

FORMAT YUV422P

FORMAT YUV444P

FORMAT NVI12

FORMAT NV2I

FORMAT NV16

FORMAT NV61

FORMAT RGB_ PLANAR

OO0 J| | UY = W[N]+

FORMAT BGR_PLANAR

FORMAT RGB_PACKED

—| =
= =)

FORMAT BGR_ PACKED

—
[\

FORMAT RGBP_SEPARATE

—_
w

FORMAT BGRP SEPARATE

—
N

FORMAT GRAY

—
<t

FORMAT COMPRESSED

—
D

FORMAT YUV444 PACKED

—_
N

FORMAT YVU444 PACKED

—_
Qo

FORMAT YUV422 YUYV

—_
Ne)

FORMAT YUV422 YVYU

[\V)
o

FORMAT YUV422 UYVY

[\
—_

FORMAT YUV422 VYUY

it SRR RO -
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9.

c
3

output image format

FORMAT YUV420P
FORMAT YUV444P
FORMAT NVI2

FORMAT NV21

FORMAT RGB_PLANAR
FORMAT BGR_PLANAR
FORMAT RGB PACKED
FORMAT BGR_PACKED
9 FORMAT RGBP_ SEPARATE
10 FORMAT BGRP_SEPARATE
11 FORMAT GRAY

12 FORMAT RGBYP_ PLANAR
13 FORMAT BGRP_SEPARATE
14 | FORMAT HSVI80 PACKED
15 | FORMAT HSV256 PACKED

0N T | W NS

B B A bm_image LA RTANE, A W] R
. TE®I A bm_image X4 image format, data type, width, height WAZIFHZE, AT

AHiH bm_ image X% H) image format, data type, width, height WAHEE, Frfg
B A bm_image X4 width, height WAZUAHSE, 5 M [u] 20K

image_num % 8 O OA B B D B, W R OA B B BIE A Uk
DATA TYPE EXT 4N BYTE, W A bm_image X[%% 1 4, #F 4N $ 45 im-
age_num MERE R R A B G EHEE XA E DATA_TYPE_EXT_4N_BYTE,
W %5 A image_num /> bm_image X . W R H 1 bm_image £ 4%
X & DATA TYPE EXT 4N BYTE, W % # 1 4 bm_image 4N X}
%, MR PAHE bm_image A K E o fZz 0 R b B AR BUE R UA 2
DATA TYPE EXT 4N BYTE, % image num Y4,

. image num WIRKTET 1, /INTFET 4, HNEREIFIL,
- A E ARG attach device memory, 5 MR [\B] 20K

TR HXTSR K attach device memory, W< PERE A bm  image alloc _dev _mem Hi
T NEEELY device memory, HKRFHEAL G EPEIE 7EE] device memory H1,

- ISR A PR PR RS AR R, W RGR I, HR S see5 D12 e i 1R

He
PSS image_w > 8192 YA BAR AR, QIR image w > 8192 MR [A] K0T

R Bil:

#include <iostream>
#include <vector>
#include "bmcv_api ext.h"
#include "bmlib utils.h"
#include "common.h"

(R IgkEr)
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#include "stdio.h"
#include "stdlib.h"
#include "string.h"
#include <memory>

int main(int argc, char *argv[]) {
bm handle t handle;
bm dev request(&handle, 0);

int image n = 1;

int image h = 1080;

int image w = 1920;

bm image src, dst;

bm image create(handle, image h, image w, FORMAT NV12,
DATA TYPE EXT 1IN BYTE, &stc);

bm image create(handle, image h, image w, FORMAT BGR_ PLANAR,
DATA TYPE EXT 1N BYTE, &dst);

std::shared ptr<u8*> y ptr = std::make shared<u8*>(
new u8[image h * image w]);

std::shared ptr<u8*> uv_ptr = std::make shared<u8*>(
new u8[image h * image w / 2]);

memset((void *)(*y ptr.get()), 148, image h * image w);

memset((void *)(*uv_ ptr.get()), 158, image h * image w / 2);

u8 *host ptr[] = {*y_ptr.get(), *uv_ptr.get()};

bm image copy host to device(src, (void **)host ptr);

bmcv image storage convert(handle, image n, &src, &dst);

bm image destroy(src);

bm image destroy(dst);

bm dev_free(handle);

return O;

5.12 bmcv_image vpp_basic

bm1684 1 bm1684x A % [ THHMS A PR VPP, FE# 2 — & &1 Tl PA— RS 3
crop. color-space-convert, resize VA M padding ZfE, #F H Tensor Computing Processor

R, % APT R PASEPIXT £ 5K B F ) crop. color-space-convert. resize. padding A HAT &

T ATIRELL L -
bm status t bmcv image vpp basic(
bm handle t handle,
int in img num,
bm image* input,
bm image* output,
int* crop_num_vec = NULL,
bmcv rect t* crop_rect = NULL,
bmcv_padding atrr t* padding attr = NULL,
bmcv_resize algorithm algorithm = BMCV _INTER LINEAR,
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(g E30)
csc_type t csc_type = CSC_MAX ENUM,
csc_matrix t* matrix = NULL);
ALPRER TR 3 g
%32 11 37+ BM1684/BM1684X,
e AB B

bm handle t handle

WMASE BRI, VA bm_dev_request FKHL.

int in_img num

WMAZHL. fiA bm_image $H .

bm image* input

WMASH A bm_image XGRE, HASHZRIKEZR in_img num HIE.
bm_image* output

i 8. il bm_image X R I5E, H AR A RA K E R in_img num Al
crop_num_ vec H[EHeiE, BIFTA i A& F crop ¥ Al

int* crop num_vec = NULL

BN AR EN TS A K A B R 2EAT crop IAACE, HAE a1 A 1A KR R
in_img_num i, WERAMH crop Tiggn3H NULL,

bmev_rect t * crop rect = NULL
WA BARREUE T

typedef struct bmcv rect {
int start x;
int start y;
int crop_w;
int crop_h;
} bmecv_rect t;

B4 bm_image XFG AT ITER A BRI crop MSE, WIERIGA x AahR. i
UGSy ABAR . crop EMRAYTEREPAK crop EIG IS, BB LI AR AR .
FAREA crop PJEER I NULL.

bmcev padding atrr t* padding attr = NULL

WAZH A crop [ HEBR/NEAE dst image H AL fFE VA padding (45 1H3H
BREM, A A padding TREN I E N NULL,

typedef struct bmcv padding atrr s {
unsigned int dst crop stx;
unsigned int dst crop sty;

(N o4kEE)

Copyright © SOPHGO 72



CHAPTER 5. BMCV API

unsigned int dst crop w;
unsigned int dst crop h;
unsigned char padding r;
unsigned char padding g;
unsigned char padding b;
int if memset;

} bmcv_padding atrr_t;

L HAR/NER 2 EA UG T dst image JiR (2 ) #Y offset 58
dst crop_ stx fil dst_crop_sty;

2. Hw/INEZ resize 555 dst_crop _w F1 dst_crop _h;

3. dst image W JE RGB #&X, K # AT E padding BB KEFE:
padding r. padding g. padding b, 4 if memset=1 BfH%L, WHEE
GRAY E1g ] DURF = ME R E N A —AME

4. if_memset FIRF ALK api WHXF dst image % M4 AN B 1
padding {Hf memset, {32 RGB Ml GRAY #=Np &%, W&
B 0 WA P RREAERNZ api A7, MAETFE padding MBRERERFL,
A bmlib H1f api BHEXT device memory #4T memset $#/FE, WHEH
X padding FIMEA 0, AJRARE R 0 ZIEi%5 T

bmcev_resize algorithm algorithm = BMCV INTER LINEAR

W OA % H. resize B ¥ ¥ ¥, 4 ¥ BMCV_INTER NEAREST,.
BMCV_INTER_LINEAR #1 BMCV_INTER BICUBIC = ffi, 2kil ff i F &2

XA -

~ bm1684 % #%: BMCV INTER NEAREST, BMCV INTER_LINEAR,
BMCV_ INTER BICUBIC.

— bm1684x % §f: BMCV INTER_ NEAREST, BMCV INTER_ LINEAR.
csc_type t csc_type = CSC_MAX ENUM

i ANZ%. color space convert ZERMEFE, H CSC_MAX ENUM W) H BRIAE,
Bk CSC_YCHCr2RGB BT601 5% CSC_RGB2YCHCr BT601, %HHi2Z f

EiLE

CSC_YCbCr2RGB_BT601
CSC_YPbPr2RGB_BT601
CSC_RGB2YChCr_BT601
CSC_YCbCr2RGB_BT709
CSC_RGB2YChCr_BT709
CSC_RGB2YPbPr_BT601
CSC_YPbPr2RGB_BT709
CSC_RGB2YPbPr_BT709
CSC_USER_DEFINED MATRIX
CSC_MAX_ENUM
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csc_matrix t* matrix = NULL

MAZEL. AR csc_type g CSC_USER_DEFINED MATRIX, WFEEARLORE,
e/ I

typedef struct {

int csc_coe00;
int csc_coe01;
int csc_ coe02;
int csc_addo;
int csc_ coelO;
int csc_coell;
int csc_coel2;
int csc_addl;
int csc_ coe20;
int csc_ coe2l,
int csc_coe22;
int csc_add2;

}  attribute ((packed)) csc_matrix_t;
B 36I:
BM_SUCCESS: )
Hofth: 2
TR
bm1684x SCHFAYERANT -

L SRR R Ay

um

input data type

output data type

n
1
2
3
4
)

DATA TYPE EXT IN BYTE

DATA TYPE EXT FLOAT32

DATA TYPE EXT IN BYTE

DATA TYPE EXT IN BYTE SIGNED

DATA TYPE EXT FP16

DATA TYPE EXT BF16

2. WA AR U
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c
3

input image format

FORMAT YUV420P

FORMAT YUV422P

FORMAT YUV444P

FORMAT NV12

FORMAT NV2I

FORMAT NV16

FORMAT NV61

FORMAT RGB_PLANAR

OO N | WN| S

FORMAT BGR_PLANAR

—_
[an}

FORMAT RGB_PACKED

[y
—_

FORMAT BGR_PACKED

—_
[\)

FORMAT RGBP_SEPARATE

—_
w

FORMAT BGRP SEPARATE

—_
S

FORMAT GRAY

—_
ot

FORMAT COMPRESSED

—_
(=]

FORMAT YUV444 PACKED

—
N |

FORMAT YVU444 PACKED

—_
oo

FORMAT_ YUV422 YUYV

—_
NeJ

FORMAT YUV422 YVYU

[\~
o

FORMAT YUV422 UYVY

[\]
[t

FORMAT YUV422 VYUY

3. ST RN -

num

output image format

FORMAT YUV420P

FORMAT YUV444P

FORMAT NV12

FORMAT NV21

FORMAT RGB_PLANAR

FORMAT BGR_PLANAR

FORMAT RGB_PACKED

FORMAT BGR_PACKED

O 0| T =W N+~

FORMAT RGBP_ SEPARATE

—_
[an}

FORMAT BGRP_ SEPARATE

—_
—_

FORMAT GRAY

—_
[\

FORMAT RGBYP_ PLANAR

—_
w

FORMAT BGRP_SEPARATE

—_
S

FORMAT HSV180 PACKED

—_
ot

FORMAT HSV256 PACKED

4.1684x vpp AZHE:M FORMAT COMPRESSED %% FORMAT HSV180 PACKED &}

FORMAT HSV256 PACKED.,
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5. B A 4540 ((crop.width / output.width) PA K (crop.height / output.height)) R HI7E
1/128 ~ 128 ZJil.

6. i NEIL I SEES (sre.width, sre.height, dst.widht, dst.height) FR#I7ZE 8 ~ 8192 ],
7. Hy AR device memory , 7 IR [1] 2 o
8.FORMAT COMPRESSED &3t/ i Fl 773 . bm1684 #4044
bm1684 ZHFAYERANT -
1. % APT Pl 2 mag =X DA SR 73 B3R, A F R4 TR -

src format dst format HABRR I

RGB PACKED RGB PACKED M1
RGB_PLANAR 1
BGR_ PLANAR ZF1
BGR_PACKED &1

RGBP_SEPARATE | 4/F 1
BGRP SEPARATE | 4fF 1
ARGB PACKED | 4&fF 1

BGR_PACKED RGB_PACKED ZF 1
RGB_PLANAR Z 1
BGR_PACKED ZF 1
BGR_PLANAR X1

RGBP_SEPARATE | 4/F 1
BGRP SEPARATE | &/ 1

RGB_PLANAR RGB_PACKED 2 1
RGB_PLANAR ZMF1
BGR_PACKED ZF 1
BGR_PLANAR ZF 1

RGBP _SEPARATE | 4fF 1
BGRP SEPARATE | &{F 1
ARGB_PACKED | &ff 1

BGR_PLANAR RGB_PACKED ZF 1
RGB_PLANAR ZF 1
BGR_PACKED ZPF 1
BGR_PLANAR ZF 1

RGBP_SEPARATE | &/F 1
BGRP SEPARATE | &{fF 1

RGBP_SEPARATE | RGB_PACKED ZF 1
RGB_PLANAR 2 1
BGR_PACKED ZF 1
BGR_PLANAR ZMF 1

RGBP_SEPARATE | 4&{F 1
BGRP SEPARATE | 4&f{F 1

BGRP_SEPARATE | RGB_PACKED 2 1
RGB_PLANAR ZMF 1
THgE:
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M

F52-4FQ

src format dst format HABRR I
BGR_PACKED ZE1
BGR_PLANAR R 1

RGBP_SEPARATE | & 1
BGRP_SEPARATE | &/ 1
ARGB_PACKED | RGB_PLANAR ZF 1
RGB_PACKED ZF 1
ARGB_PACKED | &ff 1
GRAY GRAY ZF 1
YUV420P YUV420P T 2
COMPRESSED YUV420P 2 2
RGB_PACKED YUV420P ZF 3
RGB_PLANAR Z1F 3
BGR_PACKED ZF 3
BGR_PLANAR ZF 3
RGBP_SEPARATE ZF 3
BGRP_SEPARATE ZF3
ARGB_PACKED ZF 3
YUV420P RGB_PACKED ZfF 4
RGB_PLANAR ZF 4
BGR_PACKED 2 4
BGR_PLANAR ZAF 4
RGBP SEPARATE | 4&{f 4
BGRP SEPARATE | 4{f 4
ARGB _PACKED | %&/f 4

NVI2 RGB_PACKED 2 4
RGB_PLANAR ZAF 4
BGR_PACKED 2 4
BGR_PLANAR ZAF 4

RGBP_SEPARATE | %/ 4
BGRP SEPARATE | 4{f 4

COMPRESSED RGB_PACKED ZfF 4
RGB_PLANAR 5P 4
BGR_PACKED ZAF 4
BGR_PLANAR P 4

RGBP_SEPARATE | 4{f 4
BGRP_ SEPARATE | %&/F 4

4 1: src.width >= crop.x + crop.width, src.height >= crop.y + crop.height

A4 20 src.width, src.height, dst.widht, dst.height WZ0SE 2 EEELRS, src.width >=
crop.x + crop.width, src.height >= crop.y -+ crop.height

4 31 dst.widht, dst.height WZ1JE 2 AL, src.width == dst.width, src.height
== dst.height, crop.x == 0, crop.y == 0,src.width >= crop.x + crop.width, src.height
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>= crop.y + crop.height

£ 40 sre.width, src.height DA%2 2 BIEEES, src.width >= crop.x + crop.width,
src.height >= crop.y + crop.height

i A bm_image fY device mem AHETE heap0 .
Frf i Afr i image (1) stride 25 64 XF5% .
FrA i A image [FIhERAT 32 byte %55,

R 440 ((crop.width / output.width) PAK (crop.height / output.height)) Rl
1E1/32 ~ 32 2.

WA SR (sre.width, sre.height, dst.widht, dst.height) FRHI7E 16 ~ 4096 Z[f].
7. Hy AR device memory, 75 I35 [0] 25 T

8. FORMAT _COMPRESSED & VPU fifthl f5 N BN —F 4t =0, Bass 4 MR Y
compressed table, Y compressed data, CbCr compressed table PA 2 CbCr compressed
data., R bm_image "FIXPUFR S FEAERY TS FFMPEG H AVErame ffA A,
IR FFE attach AVFrame H' device memory £{#5%| bm_image Hif, XFM & ZUT,
T AVFrame F4INZTE 2% VPU [ H P F.

bm device mem t src_plane device[4];

src_plane device[0] = bm mem from device((u64)avframe->data[6],
avframe->linesize[6]);

src_plane device[l] = bm mem from device((u64)avframe->data[4],
avirame->linesize[4] * avframe->h);

src_plane device[2] = bm mem from device((u64)avframe->data[7],
avframe->linesize[7]);

src_plane device[3] = bm mem from device((u64)avframe->data[5],
avframe->linesize[4] * avirame->h / 2);

AN C

&

bm image attach(*compressed image, src plane device);

5.13 bmcv_image vpp _convert

% API R A B G A8 X E A Rk th B 5% K, IFSCRE crop + resize Dhfig, SCREA 1 3KEIA
W crop Z K4 T resize F| i E KN,

bm status t bmcv image vpp convert(
bm handle t handle,
int output num,
bm image input,
bm_image *output,
bmcv_rect t *crop rect,
bmcv _resize algorithm algorithm = BMCV INTER LINEAR

)i
AL PRSI S
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% 1 573 BM1684/BM1684X .,
& A Sl
bm handle t handle
BANSE BRI, A bm_dev_request 3RHL
int output num
iS5 il bm image $&, F src image 11 crop AL, —4 src crop #ih
—~ dst bm__image
bm image input
MAZA. A bm_image X4
bm_image* output
SR il bm_image XGHRE
bmev_rect t * crop rect
WA BARREUE AR

typedef struct bmcv_rect {
int start x;
int start _y;
int crop_ w;
int crop_h;
} bmcv_rect t;

B bm_image XFGTR M TER A KIBR L crop ISR, SRR x
At IR Ry ABAR. crop EIBRIYTEELAL crop BURIE L .

bmcev_resize algorithm algorithm = BMCV INTER LINEAR

BN = 8. resize B OVE % ¥, @ # BMCV _INTER NEAREST .
BMCV_INTER_ LINEAR #1 BMCV_INTER BICUBIC = #, BRi\ 1% T 2
W2

bm1684 S BMCV_INTER NEAREST, BMCV_INTER LINEAR,
BMCV INTER BICUBIC,

bm1684x 37 BMCV_ INTER NEAREST, BMCV INTER LINEAR.
pEAEERUAIE
BM_SUCCESS: #)
Hopth: SR
T
1. % API Frif 2 e kg X DA 23K 5 bmev_image _vpp _basic H1 ) FA&HH[A] .

2. bm1684 %y A%y H i 5e i (sre.width, src.height, dst.widht, dst.height) FR#I7E 16 ~
4096 2 [i],
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bm1684x iy A%y H 1 %5 (src.width, src.height, dst.widht, dst.height) FR{HZE 8 ~
8192 [u], #E7 128 1.

3. AL ER device memory, 5 IR [B] R

4. FORMAT_COMPRESSED & VPU fi#thd J5 & i —FhE ik, B 4 Ma: Y
compressed table, Y compressed data, CbCr compressed table PA M CbCr compressed
data. #HHEE bm_image T3k U FEME I IRT S FFMPEG ' AVFrame R4 A,
TR TR attach AVFrame H device memory ${#5%| bm_image HB}, XJW ERUF,
KT AVFrame HEANZESH VPU T

bm device mem t src_plane device[4];

src_plane device[0] = bm mem from device((u64)avirame->data[6],
avframe->linesize[6]);

src_plane device[l] = bm mem from device((u64)avframe->data[4],
avframe->linesize[4] * aviframe->h);

src_plane device[2] = bm mem from device((u64)avframe->data[7],
avframe->linesize[7]);

src_plane device[3] = bm mem from device((u64)avframe->data[5],
avframe->linesize[4] * avirame->h / 2);

bm image attach(*compressed image, src_plane device);

Rl :

#include <iostream>
#include <vector>
#include "bmcv_api ext.h"
#include "bmlib utils.h"
#include "common.h"
#include <memory>
#include "stdio.h"

#include "stdlib.h"
#include <stdio.h>
#include <stdlib.h>

int main(int argc, char *argv[]) {
bm handle t handle;

int image h = 1080;
int image w = 1920;
bm image src, dst[4];

bm dev request(&handle, 0);
bm image create(handle, image h, image w, FORMAT NV12,
DATA TYPE EXT 1IN BYTE, &src);
bm image alloc dev mem(src, 1);
for (int i = 0;1i < 4; i++) {
bm image create(handle,
image h /2,
image w / 2,
FORMAT BGR_PACKED,
DATA TYPE EXT 1IN BYTE,
dst + i);
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bm image alloc dev mem(dst[i]);
}
std::unique ptr<u8 [|> y ptr(new u8[image h * image w]);
std::unique ptr<u8 [|> uv_ptr(new u8[image h * image w / 2]);
memset((void *)(y_ptr.get()), 148, image h * image w);
memset((void *)(uv_ptr.get()), 158, image h * image w / 2);
u8 *host ptr[] = {y_ptr.get(), uv_ptr.get()};
bm image copy host to device(src, (void **)host ptr);

bmcv_rect t rect[] = {{0, 0, image w / 2, image h / 2},
{0, image h / 2, image w / 2, image h / 2},
{image w /2,0, image w /2, image h / 2},
{image w /2, image h /2, image w /2, image h / 2}};

bmcv image vpp convert(handle, 4, src, dst, rect);

for (int i = 0;i < 4;i++) {
bm image destroy(dst[i]);

}

bm image destroy(src);
bm dev_free(handle);
return 0;

5.14 bmcv_image vpp convert padding

i vpp BEATEIR, MHEXT dst image i memset #ifE, SCEEE padding IR . XL
RSB FH T vpp [ dst crop BINRE, BARIPEERE 3K/ NAIETR K E . ATAM—
ik src image I crop Z2AHErEE, XT4E—HR/NE, ATPA-—IRIESER csctresize #AE,
SR e AR e K Y offset {5 B, AT KK . —Ik crop BIEUE AN REML 256,

bm status t bmcv image vpp convert padding(
bm handle t handle,
int output num,
bm image input,
bm image * output,
bmcv padding atrr t * padding attr,
bmcv_rect t* crop_rect = NULL,
bmcv_resize algorithm algorithm = BMCV _INTER LINEAR);

SISLIE NS E L
% 1 57 BM1684/BM1684X .,
e AS BBV
bm_handle_t handle
MASE. WA, @i bm_dev_request FRHL
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int output_num

B S80. & bm image $(&, F1 src image f{ crop FEAHEE, —4> src crop Hif
—~ dst bm__image

bm image input

WASEL. A bm_image X4
bm_image* output

W24, fil bm_image XfGARE
bmev padding  atrr t * padding attr

AZHL. src crop B HBR/NETE dst image T A7 BB VAKX pdding M4l E R R
IE1

typedef struct bmcv padding atrr s {
unsigned int dst crop stx;
unsigned int  dst crop sty;
unsigned int dst crop w;
unsigned int  dst crop h;
unsigned char padding r;
unsigned char padding g;
unsigned char padding b;
int if memset;

} bmcv_padding  atrr t;

L HARNERZE EATIUSARX T dst image JFUm (72 1) /Y offset {55 dst_crop_stx
F dst__crop _sty;

2. HAr/NEZ resize J5i)FarE: dst _crop w F1 dst _crop h;

3. dst image W4 E RGB #%x, i % padding 114 F(H {5 B padding_r,
padding_g. padding b, 4 if memset=1 B}JH %L, WHEE GRAY EE LUK =4
IS 7] —AE

4. if memset FIRBEATLEZ api NFXT dst image #% IR 4Nl ) padding {HAH mem-
set, {3 FF RGB fil GRAY #X Y E14 .

bmev_rect t * crop rect
WIAZH. AE sre image RIS H AR NETR AAAR A 5 55 175 S
FLpAAs =

typedef struct bmcv rect {
int start x;
int start y;
int crop_w;
int crop_h;
} bmev_rect t;

bmcev_resize algorithm algorithm
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W OAN = k. resize A ¥ % P, H 3  BMCV_INTER NEAREST.
BMCV_INTER_LINEAR #I BMCV _INTER_BICUBIC = ff, BRI\ % T &
K ZEH

bm1684 ¥ BMCV INTER NEAREST, BMCV_ INTER LINEAR,
BMCV _INTER BICUBIC,

bm1684x % # BMCV INTER NEAREST, BMCV_ INTER LINEAR.
R 3]
BM_SUCCESS: )
Hofth: Sk
i LT
1. % API ) dst image PR,

num | dst image format
FORMAT RGB_ PLANAR
FORMAT BGR_PLANAR
FORMAT RGBP_ SEPARATE
FORMAT BGRP SEPARATE
FORMAT_ RGB_PACKED
FORMAT BGR_PACKED

2. 1% APT Frifq 2 iR s DA KR 7 25K 5 bmev_image  vpp_basic —#{.

| O | W[ N~

5.15 bmcv_image vpp _stitch

i vpp BERBEIRE crop Tifg, SCELERMEBHERIRCE, XA image W PA—IR 58, src crop
+ csc + resize + dst crop #4E. dst image FHHER/DEGR B = A BEE LT 256,

bm status t bmcv image vpp stitch(
bm handle t handle,
int input num,
bm image* input,
bm image output,
bmcv_rect t* dst crop rect,
bmcv_ rect t* src_crop rect = NULL,
bmcv_resize algorithm algorithm = BMCV _INTER LINEAR);

ARBRES IS S :
% 1 S BM1684/BM1684X .,
% AS B 0I:
bm_handle_t handle
MASHE. WAVREEAI, @A bm_dev_request FRHX
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int input _num

WASE. HiA bm_ image ${ &

bm imagei* input

WMAZH. A bm_image XfR1gE

bm image output

SR fil bm_image X4

bmev_rect t * dst_crop rect

WAZA AE dst images b, 25 F AR/ AR ARSI BE 5 R
bmev_rect t * src__crop _rect

WAZHL. AE sre image b, 24 H A/ B ARAR A 52 3 17
FLAR e SCnE

typedef struct bmcv_rect {
int start x;
int start _y;
int crop w;
int crop_h;
} bmev_rect t;

bmcev_resize algorithm algorithm

W OAN B . resize B ¥ % ¥, f # BMCV_INTER NEAREST .
BMCV_INTER_LINEAR #1 BMCV_INTER_ BICUBIC = #f, BRI\ 1% # T 2
WA EAFE -

bm1684 ¥ BMCV_INTER_NEAREST, BMCV_INTER_LINEAR,
BMCV _INTER BICUBIC.

bm1684x 37#F BMCV _INTER_NEAREST, BMCV INTER_LINEAR.,
AR ERVAIE
BM _SUCCESS: i)
Hifth: R
TR
1. i% API |y src image A SRR B
2. % APL 2 R rkg N A 3B 4» 25K 5 bmev_image_vpp_basic —F.
3. WHNT sre image i crop ##4F, —3K src image H crop —~H#¥r.
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5.16 bmcv_image vpp csc_matrix_convert

BOATEOLR, bmev_image vpp_convert )2 BT _601 prifEdbfT (il . A L1500 T
i Bl AR, = P A S ese BAL

bm status t bmcv image vpp csc matrix convert(
bm handle t handle,
int output num,
bm image input,
bm_image *output,
csc_type t csc,
csc_matrix t * matrix = nullptr,
bmcv resize algorithm algorithm = BMCV INTER LINEAR);

ALBHES Y S :
% 1 57 BM1684/BM1684X.,
e AS BRI
bm_ handle t handle
MASE BRI, @A bm_dev_request $KHL
int image num
MASHL. %A bm_image B
bm image input
WASE. A bm_image X4
bm_image* output
i ZR fl bm_image X GREH
csc_type t csc
MASH CRFARNEEIA, H ik

typedef enum csc_type {
CSC_YCbCr2RGB BT601 = 0,
CSC_YPbPr2RGB_BT601,
CSC_RGB2YCbCr_BT601,
CSC_YCbCr2RGB_BT709,
CSC_RGB2YCbCr BTT709,
CSC_RGB2YPbPr BT601,
CSC_YPbPr2RGB_BT709,
CSC_RGB2YPbPr_BT709,
CSC_USER_ DEFINED MATRIX = 1000,
CSC_MAX ENUM

} csc_type t;

csc_matrix t * matrix
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MBS e | e SRR, 24340 csc i CSC_USER_DEFINED MATRIX
I IXANME A AR

FL A =0 SCaE

typedef struct {
int csc_coe00;
int csc_coe01;
int csc_ coe02;
int csc_addo;
int csc_ coelO;
int csc_coell;
int csc_coel2;
int csc_addl,
int csc_ coe20;
int csc_coe21;
int csc_coe22;
int csc_add2;

} _ attribute  ((packed)) csc_matrix_t;

bm1684:

dstyg = (csc_coeoo * SrCp + €SC__coepy * STl + CSC__coepg * STcy + csc_addo) >> 10
dsty = (csc_coeyg * srcy + ¢sc__coeqy * Srey + csc__coeqg x sreg + esc_addy) >> 10
dsty = (680760620 * STrCy + CSC__Cco€ea1 * STy + CSC__coegg * Sreg + CSCiCdeQ) >> 10

bm1684x:

dsty = csc__coegg * srcg + €Sc__coepy * Srcy + ¢sc__coega * Sreg + csc__addy
dst] = csc_coeqg * srcy + csc__coeqy * srcy + ¢sc__coeqs x srca + csc__addy
dsty = csc__coegg * srcg + €SC__coeg * Srcy + ¢sc__coegn x Srcg + csc__addy

bmcev  resize algorithm algorithm

wON Z M. resize B ¥ % P, M ¥ BMCV_INTER_NEAREST
BMCV_ INTER_ LINEAR #1 BMCV_INTER BICUBIC = #f, BRil\ 1% & T 2
MR PEAGE -

bm1684 S BMCV_INTER NEAREST, BMCV_INTER LINEAR,
BMCV INTER BICUBIC,

bm1684x 37+ BMCV _INTER_NEAREST, BMCV INTER_LINEAR.,

R LI

BM_SUCCESS: 3
HAth: S

RS

L. % APT P i i iR X DA S i3 25K 5 vpp_convert —2{

2. 40 SR B e A 26 R AL input 1 output A% AR X R, 1 cse ==
CSC_YCbCr2RGB_BT601, |fij input image format 3 RGB #%=L, T3 [a] 404,
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3. W csc == CSC_USER_DEFINED MATRIX Jfij matrix 34 nullptr, 3R [ 2604 .

(NEZRUE

}

#include <iostream>
#include <vector>
#include "bmcv_api ext.h"
#include "bmlib utils.h"
#include "common.h"
#include <memory>
#include "stdio.h"

#include "stdlib.h"
#include <stdio.h>
#include <stdlib.h>

int main(int argc, char *argv[]) {
bm handle t handle;

int image h = 1080;
int image w = 1920;
bm image src, dst[4];

bm dev request(&handle, 0);
bm image create(handle, image h, image w, FORMAT NV12,

bm image alloc dev mem(src, 1);

for (inti=0;1 < 4;i4++) {
bm image create(handle,

bm image alloc dev mem(dst[i]);

DATA TYPE EXT 1IN BYTE, &src);

image h /2,

image w / 2,
FORMAT BGR_ PACKED,
DATA TYPE EXT IN BYTE,
dst + i);

std::unique ptr<u8 [|> y_ptr(new u8[image h * image w]);
std::unique ptr<u8 [|> uv_ptr(new u8[image h * image w / 2]);
memset((void *)(y_ptr.get()), 148, image h * image w);
memset((void *)(uv_ptr.get()), 158, image h * image w / 2);

u8 *host ptr[] = {y_ptr.get(), uv_ptr.get()};

bm image copy host to device(src, (void **)host ptr);

bmcv_rect t rect]] = {{0, 0, image w / 2, image h / 2},
{0, image h / 2, image w /2, image h / 2},
{image w /2,0, image w /2, image h / 2},
{image w /2, image h /2, image w /2, image h / 2}};

bmcv image vpp csc matrix convert(handle, 4, src, dst, CSC_YCbCr2RGB

~BT601);

for (int i = 0;1 < 4; i++) {
bm image destroy(dst[i]);

}

—~

T TgRSE)
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bm image destroy(src);
bm dev_free(handle);
return O;

}

5.17 bmcv_image jpeg enc

B A AT ASS PR 225K bm_image ) JPEG Fihdid#E.
B A

bm status t bmcv image jpeg enc(
bm handle t handle,
int image num,
bm image * src,
void * p_Jjpeg data[],
size t* out size,

int quality factor = 85
);
LLFIZS RS H
el 1 S Fr BM1684/BM1684X.
A S B -

- bm_handle t handle

B AZ%L. bm_handle ).
- int image num

WMAZEW. MARRYE, &2 4.
- bm_ image* src

AN Z . W A bm_image K f5 %t 4~ bm_image & % 4 #B I
bmev image create Gl &, image WNAEW PAfF ] bm image alloc dev mem &
bm_image copy host to device I REH 09 N, 5& ] bmev _image attach
K attach BV K NAT-

- void * p_jpeg data,

WA WSS A EIERE, TR D SR 2 K R 1R, TR SR
A, BARI/NEY image_num. AT AREREA S H R S 1] (BB AR oo R
i NULL), 1 api & M4 4 b5 5 Kl 00 /N B 2l 20 B2 6], (H 2N T8 I 5 2
P PRz A ] 2R TP n] AR B © R R AR AT

- size_t *out_ size,

SR SEMARD G A IR R BRI (PA byte S EA0L) FECEi%SgET .
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int quality factor = 85

WAZE SRR FRERNT. BUE 0 ~ 100 28], {EHbkFoRE R FEbE, A
Wi ok, S 2 (A0 E R BB, Bl oD . S HOu TS5, 2R

IMEH 85,

BRI e

BM_SUCCESS: 13}
Hofth: 2K

TEfif:

H Rirghifih ¢ £ Py R ARG EL T L

FORMAT YUV420P
FORMAT YUV422P
FORMAT YUV444P
FORMAT NV12
FORMAT NV21
FORMAT NV16
FORMAT NV61
FORMAT GRAY

I i 20 % S R Bt s X p =

DATA TYPE EXT IN BYTE

A BIRY
int image h = 1080;
int image w = 1920;
int size = image h * image w;
int format = FORMAT YUV420P;

bm image src;

bm image create(handle, image h, image w, (bm_ image format ext)format,
DATA TYPE EXT 1N BYTE, &src);

std::unique ptr<unsigned char[]> bufl(new unsigned char|[size]);

memset(bufl.get(), 0x11, size);

std::unique ptr<unsigned char[]> buf2(new unsigned char[size / 4]);
memset(buf2.get(), 0x22, size / 4);

std::unique ptr<unsigned char[|> buf3(new unsigned char[size / 4]);
memset(buf3.get(), 0x33, size / 4);

unsigned char *buf]] = {bufl.get(), buf2.get(), buf3.get()};
bm image copy host to device(src, (void **)buf);
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void* jpeg data = NULL,;
size_t out size = 0;
int ret = bmcv_image jpeg enc(handle, 1, &src, &jpeg data, &out size);
if (ret == BM_ SUCCESS) {

FILE *fp = fopen("test.jpg", "wb");

fwrite(jpeg data, out_size, 1, fp);

fclose(fp);
}
free(jpeg data);
bm_image destroy(src);

5.18 bmcv_image jpeg dec

2 DR DASE I 25K I i) JPEG figft i 2 .
ARG IS Sy

% 1 57 BM1684/BM1684X.,

#ZIEA:

bm status t bmcv image jpeg dec(
bm handle t handle,
void * p_jpeg data[],
size t* in_size,
int image num,
bm image * dst

)i

A S B -
bm handle t handle
#AZ%L. bm_handle ] .
void * p_jpeg datal]

WMAZSE. BN REIERRE, b0 a2 KR 1D, RN $R L

H.

size t *in_size

MASH PRI K R AR/ (PA byte S BAAE) AFIR(EIZREE P, i i

p_jpeg_data & —AEFREH TR 1A 25 [ KD
int image num
WASE. MARPEER, HE3H4

bm_image* dst
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b 248 Hth bm_image WF8%F. B> dst bm_image H PR PAZESE B AT A
bm_image create @, WA PAIEFAGE. WA PR A B WA A0 2 0 2 0 R
FUR EARR L H (20 S0, BRIAY format AR 2HF e, 4 F A5 B ISR TR 1
P bm_image destory F445%.

it BROABIH format

YUV420 | FORMAT YUV420P

YUV422 | FORMAT YUV422P

YUV444 | FORMAT YUV444P

YUV400 | FORMAT GRAY

RIEME 56
. BM_SUCCESS: i3
- HA: R

TR
L WR A %A bmev_image create Al dst (1) bm_image, APATFERSEUEA

FREF PRI A S AL 0.

)

2. H A SO PR s b e AR SR LA, 2R P A DA T 28— Py i

2, "#ES M bmev image create [HATHIE dst bm image, M TSR F RS

FIPAF R S —H4 2

i M format

YUV420 | FORMAT_YUV420P
FORMAT NV12
FORMAT NV2I

YUV422 | FORMAT_YUV422P
FORMAT NV16
FORMAT _NV61

YUV444 | FORMAT YUV444P

YUV400 | FORMAT GRAY

FI R A SR A RS X

num | data_type

DATA TYPE EXT IN BYTE

A BIRY

size t size = 0;

// read input from picture
FILE *fp = fopen(filename, "rb+");

assert(fp != NULL);
fseek(fp, 0, SEEK END);
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*size = ftell(fp);

u8* jpeg data = (u8*)malloc(*size);
fseek(fp, 0, SEEK SET);

fread(jpeg data, *size, 1, fp);
fclose(fp);

// create bm image used to save output

bm image dst;

memset((char*)&dst, 0, sizeof(bm_image));

// if you not create dst bm_image it will create automatically inside.

// you can also create dst bm image here, like this:

// bm_image create(handle, IMAGE H, IMAGE W, FORMAT YUV420P,
// DATA TYPE EXT 1N BYTE, &dst);

// decode input

int ret = bmcv_image jpeg dec(handle, (void**)&jpeg data, &size, 1, &dst);
free(jpeg data);

bm image destory(dst);

5.19 bmcv_image copy to

12z 11 SE IURF— 1R EZ 45 DLEI H 1 BRI
ARBRER IS Sy

%0 4+ BM1684/BM1684X.,

#Zrgk:

bm status t bmcv image copy to(
bm handle t handle,
bmcv_copy to atrr t copy to attr,
bm image input,
bm image output

);
SR :

bm handle t handle

I AZ%. bm_handle AJ{.
bmcv__copy_ to atrr t copy to attr
WIASH. api Fruf R PERCE .

bm image input

A Ki A\ bm__image, bm _image FFZLAMNUH ] bmev _image  create Gl . image
WA PA#E ] bm  image alloc dev_mem H{# bm image copy host to device 3
TFREFRHINAE, Bl #H bmev _image attach 3 attach &5 H NAF.
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- bm_image output

B &8 W H bm image, bm image FFEEAMHUH H bmev image create fl] #.
image N7 A PAif if bm_image alloc_dev_mem 3k JF ¢ H7 W A7, 503 1
bmev_image _attach K attach &AM NAFE. WIERA FEZ 5 BLRFAE api N EBHEAT H
1743

I B
- BM_SUCCESS: i3
- HiAt: RN
B R B -
typedef struct bmcv copy to atrr s {
int start  x;
int start y;

unsigned char padding r;
unsigned char padding g;
unsigned char padding b;
int if padding;

} bmcv copy to atrr t;

- padding_b /R input B ERE/NT I EREL T, ZHRIER b E L
TR

- padding_r /R input BEGE/NFRIL G, 2 HRER » @1E EyUuE
FEHIE.

- padding_g /Y input (EEE/NFREIB BRI, 2 HRMER ¢ Wil EHUH
FEHIE.

- start_x fifid 7" copy _to % DU K T E AR AT AL B o
- start_y ik T copy_to ¥ D14 Hh R I ERTE IR IR

- if_padding /52 input B EMGQE/ N5 EUERIIE LT, BT ZX 2 42 10 BIE DX
HFREB, 0 R AT, 1 FoRHEE. H%HEI 0 i, padding_r, padding_g,
padding_ b [ B R TRL

RS F
bm1684 Z#PAF image format fil data_type FJZHA:
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c
3

image format

data_type

FORMAT BGR_PACKED

DATA TYPE EXT FLOAT32

FORMAT BGR PLANAR

DATA TYPE EXT FLOAT32

FORMAT BGR_ PACKED

DATA TYPE EXT IN BYTE

FORMAT BGR_PLANAR

DATA TYPE EXT IN BYTE

FORMAT BGR_PLANAR

DATA TYPE EXT 4N _BYTE

FORMAT RGB_ PACKED

DATA TYPE EXT FLOAT32

FORMAT RGB PLANAR

DATA TYPE EXT FLOAT32

O 0| x| WIN| S

FORMAT RGB PACKED

DATA TYPE EXT IN BYTE

FORMAT RGB_PLANAR

DATA TYPE EXT IN BYTE

—_ | —_
= o

FORMAT RGB PLANAR

DATA TYPE EXT 4N _BYTE

—_
[\]

FORMAT GRAY

DATA TYPE EXT IN BYTE

bm1684x SZRFLATN B A L i 2RA

um | input data type

output data type

DATA TYPE EXT IN BYTE

DATA TYPE EXT FLOATS32

DATA TYPE EXT IN BYIE

DATA TYPE EXT IN BYTE SIGNED

DATA TYPE EXT FP16

DATA TYPE EXT BFI6

O x| WIS

DATA TYPE EXT FLOATS32

DATA TYPE EXT FLOATS32

i AR SRR AR 2O

num

image format

FORMAT YUV420P

FORMAT _YUV444P

FORMAT NV12

FORMAT NV21

FORMAT RGB_ PLANAR

FORMAT BGR_PLANAR

FORMAT RGB_PACKED

FORMAT BGR_ PACKED

OO0 || T = W N+~

FORMAT RGBP_SEPARATE

FORMAT BGRP SEPARATE

==
= O

FORMAT GRAY

TR :
1. fE ] bmev_image_copy _to() Z RILANHHPREI AR image WAFE £ I -

2. bm1684 H1[¥J input output [ data_type, image format 2AZAH[H .

3. T EER N, AR width + start x IMUNTSE T4 EIR width stride.
(NEZRIE
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int channel = 3;

intin w = 400;
intin h = 400;
intout w = 800;
intout h = 800;

int dev_id = 0;
bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> src_ ptr(
new unsigned char[channel * in_w *in_h],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * out w * out h],
std::default delete<unsigned char[]>());
unsigned char * src_data = src_ ptr.get();
unsigned char * res _data = res_ptr.get();
for (int i = 0; i < channel *in_w *in_h; i++) {
src_ datali] = rand() % 255;
}

// calculate res
bmcv _copy to atrr t copy to attr;
copy to_ attr.start x =0;
copy to_attr.start y =0,
copy_to_attr.padding r = 0;
copy_to attr.padding g = 0;
copy to attr.padding b = 0;
bm image input, output;
bm_image create(handle,
in_h,
in_w,
FORMAT RGB_ PLANAR,
DATA TYPE EXT IN BYTE
&input);
bm_ image alloc dev mem(input);
bm image copy host to device(input, (void **)&src data);
bm image create(handle,
out h,
out w,
FORMAT RGB PLANAR,
DATA TYPE EXT 1IN BYTE,
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv_image copy_to(handle, copy to attr, input, output)) {
std::cout << "bmcv copy to error !!'" << std::endl;
bm image destroy(input);
bm image destroy(output);
bm dev free(handle);

exit(-1);
}

bm image copy device to host(output, (void **)&res data);
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bm image destroy(input);
bm image destroy(output);
bm_dev free(handle)

5.20 bmcv_image draw _lines

A PASE IR — K R b — 2k i 2 B, Al DASE BRI 2 MR EhhE, H SCRrha e 4
P L T

SIS EINEE S E A
% 1 573 BM1684/BM1684X .,
B
typedef struct {
int x;

int y;
} bmcv_point_t;

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;
} bmcv_color t;

bm status t bmcv image draw lines(
bm handle t handle,
bm image img,
const bmcv _point t* start,
const bmcv_point t* end,
int line num,
bmcv_color t color,
int thickness);

SR :
bm handle t handle
i AZE. bm_handle FJ#.
bm image img

WO/ S B %A BB B B bm_image, bm_image FF % A # M M
bmev_image create Al &, image A7 R A bm_image alloc_dev mem Bf#%
bm_image copy host to device HITFREF I INAE, BiE ] bmev image attach
ok attach B NAE

const bmev__point_ t* start
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MASH. LRBORIG R AARIEE, fRIMAEERE KR line_num Z%E. EIRA L
AN R, TEREERSR x Jr ), [ R AEHR y Jrf .

const bmev_point_ t* end

MASH ARBEAUTHAARIEET, RRBER KR line_num SHvE. EBRA L
AN, TREERSR x T, [ R EEHR y Jrf.

int line _num
MASI HEELRER
bmev_color t color
WAZE. mEMBE, 735008 RGB =AN@iEm{E.
int thickness
WA BT, ST YUV i BB O E A AL
BInE W] :
BM SUCCESS: i)
oAt KNG
LESZLE
%3O HESCRFAT image  format:

c
3

image format
FORMAT GRAY
FORMAT YUV420P
FORMAT YUV422P
FORMAT YUV444P
FORMAT NVI12
FORMAT NV21
FORMAT NV16
FORMAT NV61

DN | W NS

H Al SZH AT data_type:

num | data_type
1 | DATA TYPE EXT IN BYTE

(MCTRIE
int channel = 1;
int width = 1920;

int height = 1080;
int dev_id = 0;
int thickness = 4

(R IU4kEE)
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bmcv point t start = {0, 0};
bmcv _point t end = {100, 100};
bmcv_color t color = {255, 0, 0};
bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> data ptr(
new unsigned char[channel * width * height],
std::default _delete<unsigned char[]>());
for (int i = 0; i < channel * width * height; i++) {
data ptr.get()[i] = rand() % 255;

// calculate res
bm image img;
bm_image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT IN BYTE,
&img);
bm image alloc dev mem(img);
bm image copy host to device(img, (void **)&(data ptr.get()));

—thickness)) {
std::cout << "bmcv draw lines error !!!" << std::endl;
bm image destroy(img);
bm dev_free(handle);
return;
}
bm image copy device to host(img, (void **)&(data ptr.get()));
bm_image destroy(img);
bm dev_free(handle);

if (BM_SUCCESS != bmcv_image draw_lines(handle, img, &start, &end, 1, color,-

5.21 bmcv_image draw _point

BN TAEEIG I — 0 £ point.
AL PHES RIS -

W% L BM1684X.,

ZHEX:

bm_status t bmcv image draw point(
bm handle t handle,

bm image image,
int point num,
bmcv_point t *coord,
int length,
unsigned char r,
(FLakEE)
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unsigned char g,
unsigned char b)

e A S Bii:
- bm_handle t handle
WS WSS, @A bm_dev_request FRHR.
- bm_image image
WASE. FHEAEH FIST point ) bm_image XF4¢.
- int point_num
WAZHL. ST point KR, 15 coord FREF T ALY bmev_point _t XFRAEL.
- bmev_point  t* rect
WASHL. point (VEAREH . BANAESH THMEIIBI]
- int length
WAZH. point WK, HUETER N [1, 510],
- unsigned char r
WMASR WIEHTBER © &,
- unsigned char g
WASH. IR THON ¢ &,
- unsigned char b
WAZE. M FTEBAN b 7>
AR FERPALE
- BM_SUCCESS: W3
- A RIK
BB g -
typedef struct {
int x;

int y;
} bmcv_point_t;

B

- X iR T point T P ETTERRIGRARAR. AT 0 TG, BUEIEH [0, width).

-y A T point TR FTAERGEIGALIR . B EMTRA 0 IFaR, BUETEE [0, height).
TERE

Lz 1 SR A bm_image B R EE Y
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c
3

input image format
FORMAT NVI2
FORMAT NV21
FORMAT YUV420P
RGB_PLANAR
RGB_PACKED
BGR_PLANAR
BGR_PACKED

|| O WIS

SRR bm_image it

num | intput data_type
1 DATA TYPE EXT 1IN BYTE

UNSRAN I g N\ A R, DU ] 2R
3. KL TA bm_image S5 HRATEIEE, 75 MR AR
4. A point X G IS ZRAE R DA -

5. Y AJE FORMAT _YUV420P, FORMAT _NV12, FORMAT_NV21 i}, length 44
AN EL

5.22 bmcv_image draw _rectangle

i D THE R B — e AN RIEAE.
JISLIEA NS S E L

% 1 574 BM1684/BM1684X.,
B

bm status t bmcv image draw rectangle(

bm handle t handle,

bm image image,

int rect num,

bmcv_rect t * rects,

int line width,

unsigned char r,

unsigned char g,

unsigned char b)

& A BHW:
bm handle t handle
MASE . WA, Wit WA bm_dev_request FRHL.
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- bm_image image

MASE . FEAEH EEAFIZAER bm_image X4,
. int rect_num

WA FIRHELR, 15 rects 55 ATELEHY bmev_rect_t XA
- bmev_rect t* rect

WMASH WIBAEXN SR, WOHIBRE TR . BANAES S TSR]
.

- int line width
WA FRHEL .
- unsigned char r
WASH. ARG ER v /5.
- unsigned char g
MAZE . HICESOR ¢ &,
- unsigned char b
WMASE. MRS G ¢ 735
A EEERPUAE
- BM_SUCCESS: W)
- Mot RIK
B R g -

typedef struct bmcv rect {
int start x;
int start _y;
int crop w;
int crop_h;
} bmcv_rect t;

- start_x fiiA T crop BIBAEIIE P EIERGEIGRALAR . BT A 0 TG, BUEIEH

[0, width),
- start_y AT crop EBRAEIE BT ERE IR, B EITRA 0 IFG, BUEIEHE
[0, height).

- crop_w i) crop BRI, Ui X by i Hh B I SE L o

- crop_h AR crop ERIEE, kX Hh R e
TR TH:

1. bm1684x HRANTF :

- AT H BRI -

Copyright © SOPHGO 101



CHAPTER 5. BMCV API

num | data_type
1 DATA TYPE EXT 1IN BYTE

i AT G GRS RS — 8, W] S

num | image format

FORMAT YUV420P

FORMAT YUV444P

FORMAT NVI12

FORMAT NV21
FORMAT RGB _ PLANAR
FORMAT BGR_ PLANAR
FORMAT RGB_PACKED
FORMAT BGR_PACKED
FORMAT RGBP_SEPARATE
FORMAT BGRP_SEPARATE
FORMAT GRAY

OO0 ||| T =W N+~

—| =
= R}

URRANG 2 A AR SR, TR ] 2
2. bm1684 #4):

% API #; A NV12 / NV21 / NV16 / NV61 / YUV420P / RGB PLANAR /
RGB_PACKED / BGR_PLANAR / BGR_PACKED #%x[fJ image X} %, H-7EX}
) device memory I EIZMAE, A EINNAEH B copy.

H % AP SCRpf A bm_image EIBA%CY

c
3

image format

FORMAT NV12

FORMAT NV2I
FORMAT NV16
FORMAT NV61
FORMAT YUV420P
FORMAT RGB _ PLANAR
FORMAT BGR_PLANAR
FORMAT RGB_PACKED
FORMAT BGR_PACKED

O 0N x| WIN| S

SCRFfA bm_image ZdfEtE Ay

num | data type
1 | DATA TYPE EXT IN BYTE

USRS ey A RS K, TR ] R
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3. W A FTA bm_image G5 RTIEE, A5 Uk [E] R
4. 4 image  NV12/NV21/NV16/NV61/YUVA20P #3%, MIZE% line width £ [ 3

TEECT 55
5. Q2R rect_num 3 0, W E 3R B .
6. WA line_width /NF25, W3R ] 2R
AW A SR FE image 2 Ab, WA i 7E image 2 IHE4,
(MEZR]

\]

HaR [

#include <iostream>
#include <vector>
#include "bmcv api ext.h"
#include "bmlib utils.h"
#include "common.h"
#include "stdio.h"

#include "stdlib.h"
#include "string.h"
#include <memory>

int main(int argc, char *argv[]) {
bm handle t handle;
bm_dev request(&handle, 0);

int image h = 1080;
int image w = 1920;
bm image src;
bm image create(handle, image h, image w, FORMAT NV12,
DATA TYPE EXT 1IN BYTE, &src);
std::shared ptr<u8*> y ptr = std::make shared<u8*>(
new u8limage h * image w]);
memset((void *)(*y_ptr.get()), 148, image h * image w);
memset((void *)(*uv_ ptr.get()), 158, image h * image w / 2);
u8 *host ptr[] = {*y_ptr.get(), *uv_ptr.get()};
bm image copy host to device(src, (void **)host ptr);
bmcv_rect t rect;
rect.start x = 100;
rect.start _y = 100,
rect.crop w = 200;
rect.crop_h = 300;
bmcv image draw rectangle(handle, src, 1, &rect, 3, 255, 0, 0);
bm_image destroy(src);
bm_ dev_free(handle);
return 0;
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5.23 bmcv_image put text

A ASEBIAE— KB L HFMEIRE (330), HFRHeE Frgie. K/NMBRE.
ALBRZRHY S Sy

%32 1 30 H BM1684/BM1684X

#EX:

typedef struct {
int x;
int y;

} bmcv_ point _t;

typedef struct {
unsigned char r;
unsigned char g;
unsigned char b;
} bmcv_color _t;

bm status t bmcv image put text(
bm handle t handle,
bm image image,
const char* text,
bmcv_point t org,
bmcv_color t color,
float fontScale,
int thickness);

SR :
bm handle t handle
i AZ%(. bm_handle ],

bm image image

W ANk B B W AL BB R 1Y bm_image, bm_image T % Sh EB O
bmev_image create Al . image WAF A A bm_image alloc_dev mem 1f#
bm_image copy host to device KIFREF I NAE, B H i H bmev image attach

¥ attach A HHNIE.

const char* text
WASE. FEARXARNE, HAEMCGCRERC

bmcv _point t org

WIASE. B NFERE T AMNAFOLE .. BIGA FANES, AT x Jm, [

TEEAHR y T .

bmcv_color t color

WMAZE. BEMEE, 250 RGB =ANliE I fH.
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float fontScale
W ASEL FIERKIN,
int thickness
M ASE ELPTIRE, ST YUV A& RX0 E% dss o E 4.
BRI B :
BM_SUCCESS: )
Hopth: S0
R A
% T H B SCRFPAR image_ format:

num | image format
FORMAT GRAY
FORMAT YUV420P
FORMAT YUV422P
FORMAT YUV444P
FORMAT NV12
FORMAT NV21
FORMAT NV16
FORMAT NV61

O[O O =W N~

Hai AR data_type:

num | data_type
1 DATA TYPE EXT 1IN BYTE

(MZZRIE
int channel = 1;
int width = 1920;

int height = 1080;

int dev_id = 0;

int thickness = 4

float fontScale = 4;

char text[20] = "hello world";

bmcv_point t org = {100, 100};

bmcv_color t color = {255, 0, 0};

bm handle t handle;

bm status t dev ret = bm dev request(&handle, dev id);

std::shared ptr<unsigned char> data ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());

for (int i = 0; 1 < channel * width * height; i++) {

data ptr.get()[i] = rand() % 255;

(R IgkEr)
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}

// calculate res
bm image img;
bm_image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT IN BYTE,
&img);
bm image alloc dev mem(img);
bm image copy host to device(img, (void **)&(data ptr.get()));
if (BM_SUCCESS != bmcv_image put text(handle, img, text, org, color, fontScale,..
—thickness)) {
std::cout << "bmcv put text error !!!" << std::endl;
bm image destroy(img);
bm dev free(handle);
return;
}
bm_ image copy device to host(img, (void **)&(data ptr.get()));
bm_image destroy(img);
bm dev free(handle);

5.24 bmcv_image_fill rectangle

RO N TR PR EE 2 I
ALBRZRHY S Sy

%32 1 30 F BM1684/BM1684X .

#HEX:

bm status t bmcv image fill rectangle(

bm handle t handle,

bm image image,

int rect num,

bmcv_rect t * rects,

unsigned char r,

unsigned char g,

unsigned char b)

e ASBRM:
bm handle t handle
MASE BAEEFREEN, EVA bm_dev_request KHL.
bm image image

WMASEL. FFEAEH EEGTRER) bm_image X4,
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. int rect_num
MASE. HHEFTHIEAEC, 4§ rects FHEH PSR bmev_rect_t XTI
- bmev_rect t* rect
MAZE HIEXNRIEH, WSHBRG S S . RERNESS T HEdE 223 .
- unsigned char r
WASE. MIHETBON « &,
- unsigned char g
WS L TEHON ¢ 0.
. unsigned char b
WA B R b 5.
AR FERTALE
- BM__SUCCESS: i3
- Al ZRIK
B I e -

typedef struct bmcv rect {
int start x;
int start y;
int crop_w;
int crop_h;
} bmcv_rect t;

- start_x fii8 T crop WIBAEIRIE HETEREIGRALAR . B2 0 TG, BUETEH

[0, width),
- start_y filiid T crop FRLEEIE P EITEREIGHAALAR. A ETTRA 0 JFiR, BUETEH]
[0, height).

- crop_w iy crop FIMRIYTEIE , tlt@xt i i R T2

- crop_h ARy crop EMRARE, ke X A Hh R i
TE RS

1. bm1684 HFHi A bm_image FIRIFAN

Copyright © SOPHGO 107



CHAPTER 5. BMCV API

c
3

input image format
FORMAT NVI2
FORMAT NV21
FORMAT NV16
FORMAT NV61
FORMAT YUV420P
RGB_PLANAR
RGB_PACKED
BGR_PLANAR
BGR_PACKED

O 0N x| WN| S

bm1684x ki A bm  image BN

num | input image format
FORMAT NV12
FORMAT NV21
FORMAT YUV420P
RGB_PLANAR
RGB_PACKED
BGR_PLANAR
BGR_PACKED

| O Y | W~

SCRFfA bm_image ZdftE Ay

num | intput data type

1 DATA TYPE EXT IN BYTE

USRANTG J2 fag A iy A sk, DR ] 2R D
2. WK T bm_image Z5M IO, IR [EIRIL .
3. { rect num K 0, NWEHBhREEI.

4. AT R AL image Z 41, WA SIAFEAE image Z NGRS, FFaR A

(MR

#include <iostream>
#include <vector>
#include "bmcv_api ext.h"
#include "bmlib utils.h"
#include "common.h"
#include "stdio.h"

#include "stdlib.h"
#include "string.h"
#include <memory>
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int main(int arge, char *argv[]) {
bm handle t handle;
bm_dev request(&handle, 0);

int image h = 1080;
int image w = 1920;
bm image src;
bm image create(handle, image h, image w, FORMAT NV12,
DATA TYPE EXT IN BYTE, &src);
std::shared ptr<u8*>y ptr = std::make shared<u8*>(
new u8limage h * image w]);
memset((void *)(*y ptr.get()), 148, image h * image w);
memset((void *)(*uv_ptr.get()), 158, image h * image w / 2);
u8 *host ptr[] = {*y_ptr.get(), *uv_ptr.get()};
bm image copy host to device(src, (void **)host ptr);
bmcv_rect t rect;
rect.start x = 100;
rect.start y = 100;
rect.crop_w = 200;
rect.crop _h = 300;
bmcv image fill rectangle(handle, src, 1, &rect, 255, 0, 0);
bm _image destroy(src);
bm dev free(handle);
return O;

5.25 bmcv_image absdiff

P K /I [ g PR %ok 7 A 38 (AR O B (B
AL PRES RIS Sy -

%4 1 % F BM1684/BM1684X.,

ZHEA:

bm_status t bmcv image absdiff(
bm handle t handle,
bm image inputl,
bm image input2,
bm image output);

SR
bm_ handle t handle
I AZ%. bm_ handle AJfH.

bm image inputl
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NS . WA — K KRR bm_image, bm_image FF A P
bmev _image create Gl &, image WNAF W PAf# ] bm_ image alloc _dev_ mem &
bm_image copy host to device KIFREF I NAE, B H i H bmev image attach
% attach &4 M NTE-

bm image input2

WA ZM. W OA S 9 B R % bm_image, bm_image 75 % 4h 7 i
bmev _image create Gl &, image WNAFF PAf# ] bm_image alloc _dev_mem &3
bm image copy host to device ITREF I NAE, BiEHH bmev image attach
>k attach & H W NTE.

bm image output

S8, W bm image, bm_ image FFEANHUH ] bmev image create @] #.
image P 7 F] A3 i bm_image alloc_dev_mem 3£ JF FE Hr 09 N A7, & i H
bmev_image_attach > attach A NF. RN T3 BRFTE api WESHEAT H
(g

B 36 :
BM_SUCCESS: i3
HoAth:
e Z
SN HBISCRFPAT image  format:

num | image format

FORMAT BGR_PACKED
FORMAT BGR_PLANAR
FORMAT RGB_PACKED
FORMAT RGB_PLANAR
FORMAT RGBP_SEPARATE
FORMAT BGRP_SEPARATE
FORMAT GRAY

FORMAT YUV420P

FORMAT YUV422P

FORMAT YUV444P

FORMAT NV12

FORMAT NV21

FORMAT _NV16

FORMAT _NV61

FORMAT NV24

O 0| DT =W N+~

—_ =
o

—_
[\

—_
w

—_
S

—_
ot

HHiZEFPA T data_type:

num | data_type
1 DATA TYPE EXT 1IN BYTE
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TR
1. 7FJ8H bmev _image absdiff() 2 HiAAif R AN image NIEE 4 H1 o
2. input output [¥) data_type, image format WAZAH[A] .

(NCERUE
int channel = 3;
int width = 1920;

int height = 1080;
int dev_id = 0;
bm handle t handle;
bm_status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> srcl ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> src2 ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * srcl data = srcl_ptr.get();
unsigned char * src2 data = src2_ ptr.get();
unsigned char * res data = res ptr.get();
for (int i = 0; 1 < channel * width * height; i++) {
srcl datali] = rand() % 255;
src2_datali] = rand() % 255;
}
// calculate res
bm image inputl, input2, output;
bm image create(handle,
height,
width,
FORMAT RGB PLANAR
DATA TYPE EXT 1IN BYTE,
&inputl);
bm image alloc dev mem(inputl);
bm image copy host to device(inputl, (void **)&srcl data);
bm_image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1IN BYTE
&input2);
bm_ image alloc dev mem(input2);
bm image copy host to device(input2, (void **)&src2 data);
bm image create(handle,
height,
width,
FORMAT RGB PLANAR
DATA TYPE EXT 1IN BYTE,
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&output);
bm image alloc_dev mem(output);
if (BM_SUCCESS != bmcv_image absdiff(handle, inputl, input2, output)) {
std::cout << "bmcv absdiff error !!'" << std::endl;
bm image destroy(inputl);
bm image destroy(input2);
bm image destroy(output);
bm dev_free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm image destroy(inputl);
bm image destroy(input2);
bm_image destroy(output);
bm dev_free(handle);

5.26 bmcv_image bitwise and

PRI/ INRR 7] 1 18 7%k AR 2 A A e o S A
ALHRIRHY S S

%32 1 30 H BM1684/BM1684X

#ZjEA:

bm status t bmcv image bitwise and(
bm handle t handle,
bm image inputl,
bm image input2,
bm _image output);

SR :
bm_ handle t handle
B AZ%L. bm_handle FJH.
bm image inputl
AN Z . WA — K KB bm_image, bm_image FF % Ap FB W
bmev _image create Gl &, image WNAFF PAf# f bm_image alloc _dev_ mem &%

bm image copy host to device ITREF I NAE, BiEHH bmev image attach
3 attach &5 1 NAF.

bm image input2

WS W OAE K KB K bm_image, bm_image FF # 4 ¥ JH M
bmev image create Gl &, image WNAEF PAfF ] bm image alloc dev mem &
bm_image copy host to device HJFREFT I NAE, BiE M bmev image attach
K attach AN
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bm image output

B &8 W H bm image, bm image FFEEAMHUH H bmev image create fl] #.
image [N 77 W DA@ 31 bm_image_alloc_dev_mem 3 JF ¥ #1914 17, o % G 1
bmev_image attach & attach B4 NG, WHRA EEFAE api NPT H
(g

BB
BM_SUCCESS: 13
Hopth: S0
R A
% T H B SCRFPAR image_ format:

c
3

image format

FORMAT BGR_PACKED
FORMAT BGR_PLANAR
FORMAT RGB_PACKED
FORMAT RGB_ PLANAR
FORMAT RGBP SEPARATE
FORMAT BGRP SEPARATE
FORMAT GRAY

FORMAT YUV420P

FORMAT YUV422P

FORMAT YUV444P

FORMAT NV12

FORMAT NV21

FORMAT NV16

FORMAT NV61

FORMAT NV24

OO |WIN| S

—_ =
o

—_
[\)

—_
w

—_
S

—_
ot

HHEICRPAR data_type:

num | data type
1 | DATA TYPE EXT IN BYTE

R
1. 7FJEH bmev _image bitwise and() Z BRI A image WAFE L H i .
2. input output [{J data_type, image format WZiAH[A] .

INMEZHIE
int channel = 3;
int width = 1920;

int height = 1080;

(R IgkEr)
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int dev_id = 0;
bm handle t handle;
bm_status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> srcl ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> src2 ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * srcl _data = srcl_ptr.get();
unsigned char * src2 data = src2_ptr.get();
unsigned char * res data = res ptr.get();
for (int i = 0; 1 < channel * width * height; i++) {
srcl datali] = rand() % 255;
src2_data[i] = rand() % 255;
}
// calculate res
bm image inputl, input2, output;
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1IN BYTE,
&inputl);
bm image alloc dev mem(inputl);
bm image copy host to device(inputl, (void **)&srcl data);
bm_image create(handle,
height,
width,
FORMAT RGB PLANAR,
DATA TYPE EXT 1N BYTE,
&input2);
bm_ image alloc dev mem(input2);
bm image copy host to device(input2, (void **)&src2 data);
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1IN BYTE,
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv_image bitwise and(handle, inputl, input2, output)) {
std::cout << "bmcv bitwise and error " << std::endl;
bm image destroy(inputl);
bm image destroy(input2);
bm image destroy(output);
bm dev free(handle);
exit(-1);
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}
bm image copy device to host(output, (void **)&res data);
bm_image destroy(inputl);

bm_image destroy(input2);

bm_ image destroy(output);

bm dev_free(handle);

5.27 bmcv_image bitwise or

PRI/ INRH [R] 4 18] 7%k AR 22 A A T4 (o BB A
ARG IS Sy

% 1 573 BM1684/BM1684X .,

#ZIEA:

bm status t bmcv image bitwise or(
bm handle t handle,
bm image inputl,
bm image input2,
bm_image output);

SR -
bm handle t handle
W AZE. bm_handle ]

bm image inputl

WA S B, WOAE — B bm image, bm image I B 4 ¥ W
bmev_image create ] &, image PWAF A PAfEH bm image alloc_dev_mem m{#
bm_image copy host to_device RIFREF AN AF, 2 ] bmev_image attach
%k attach CA W NFE.

bm image input2

MmN Z . WA Kk KRR bm_image, bm_image FF % A P
bmev image create Gl . image WNAF W PAf# ] bm_ image alloc _dev mem B
bm _image copy host to device IFREF N, B H i H bmev image attach
¥ attach &N,

bm image output

B 2. W bm image, bm image FFEEAMEUH H bmev image create fl] .
image N 1£ 0] PA#E i bm_ image alloc _dev _mem 3 JF RE# 19 N &, 30 & 1 H
bmev_image attach & attach B4 AN, WRA E4EFAE apt NPT H
7o

B e -
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BM_SUCCESS: i3
Hofth: Sk
E W Z LT
%% 0 HEl 28 AT image _format:

num | image format

FORMAT BGR_PACKED
FORMAT BGR_PLANAR
FORMAT RGB_PACKED
FORMAT RGB_ PLANAR
FORMAT RGBP SEPARATE
FORMAT BGRP_SEPARATE
FORMAT GRAY

FORMAT YUV420P

FORMAT YUV422P

FORMAT YUV444P

FORMAT NV12

FORMAT NV21

FORMAT NV16

FORMAT NV61

FORMAT NV24

OO0 || T = W N+~

==
= O

—_
[\

—_
w

,_.
=~

—_
ot

HHEISCHFPAT data_type:

num | data_type
1 | DATA TYPE EXT IN BYTE

R
1. £ bmev_image bitwise or() Z B AR image PFC 4 Hi
2. input output [{J data_type, image format WZiAH[F] .

(MZZRIE
int channel = 3;
int width = 1920;

int height = 1080;
int dev_id = 0;
bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> srcl ptr(
new unsigned char[channel * width * height],
std::default _delete<unsigned char[]>());
std::shared ptr<unsigned char> src2 ptr(
new unsigned char[channel * width * height],

(N oigkzr)
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std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * srcl data = srcl ptr.get();
unsigned char * src2 data = src2_ptr.get();
unsigned char * res data = res ptr.get();
for (int i = 0;1 < channel * width * height; i++) {
srcl datali] = rand() % 255;
src2 datali] = rand() % 255;
}
// calculate res
bm image inputl, input2, output;
bm_image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1N BYTE,
&inputl);
bm_ image alloc dev mem(inputl);
bm image copy host to device(inputl, (void **)&srcl data);
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1IN BYTE,
&input2);
bm image alloc dev mem(input2);
bm image copy host to device(input2, (void **)&src2 data);
bm_image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1N BYTE,
&output);
bm_ image alloc dev mem(output);
if (BM_SUCCESS != bmcv_image bitwise or(handle, inputl, input2, output)) {
std::cout << "bmcv bitwise or error !!!" << std::endl;
bm image destroy(inputl);
bm image destroy(input2);
bm image destroy(output);
bm dev_free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm_image destroy(inputl);
bm_image destroy(input2);
bm image destroy(output);
bm dev free(handle);
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5.28 bmcv_image bitwise xor

PR K /IR v 1 Pl %o 7 5 R A 1A 748 o Sl B
AL PGS RIS 5 :

%3 11 S0 BM1684/BM1684X .,

ZHEA:

bm_status t bmcv image bitwise xor(
bm handle t handle,
bm image inputl,
bm image input2,
bm image output);

SR :
bm handle t handle
B AZ%L. bm_handle ).
bm image inputl

WANZ . WA — kKRR bm_image, bm_image FF A # P
bmev_image create Al . image WAF A A bm_image alloc _dev mem 1{#
bm image copy host to device ITFREF I NAE, BiE i bmev image attach
>k attach 24 W NAT

bm image input2

MOS8 W OAE KK Z W bm_image, bm_image T % A # M M
bmev _image create Gl &, image WNAFH PAf# A bm_ image alloc _dev_ mem &3
bm image copy host to device HITFREF I INAE, BiE i bmev image attach
ok attach B 1) NAE

bm image output

S8, W bm image, bm_image 75 A/NHUH H bmev image create @] #.
image PN 77 A DA & bm_image_alloc_dev_mem > JF BB ) N A7, B 3&
bmev_image _attach S attach AW NAFE. WHRA T35 BCRFAE api NHF##F1TH
(g

BRI 3] :
BM_SUCCESS: {3
Hoth: Sk
BT
%3 0 HESZHRFPAR image_ format:
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num | image format

1 FORMAT BGR_PACKED

2 FORMAT BGR_PLANAR

3 | FORMAT RGB _PACKED

4 | FORMAT RGB_PLANAR

5) FORMAT RGBP_SEPARATE
6 FORMAT BGRP_SEPARATE
7 FORMAT GRAY

8 FORMAT YUV420P

9 FORMAT YUV422P

10 FORMAT YUV444P

11 FORMAT NV12

12 FORMAT NV21

13 | FORMAT NV16

14 FORMAT NV61

15 FORMAT NV24

Hai AR data_ type:

num | data_type

1 DATA TYPE EXT IN BYTE

TER

1. 7FJH bmev_image bitwise xor() Z BRI AN image WAFE L H i .

2. input output [¥) data_type, image format WAZFH[A] .
(METNIE

int channel = 3;
int width = 1920;
int height = 1080;
int dev_id = 0;
bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> srcl ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> src2 ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * srcl data = srcl_ptr.get();
unsigned char * src2 data = src2_ ptr.get();
unsigned char * res data = res ptr.get();
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for (int i = 0; 1 < channel * width * height; i++) {
srcl datali] = rand() % 255;
src2 datali] = rand() % 255;
}
// calculate res
bm image inputl, input2, output;
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1IN BYTE,
&inputl);
bm image alloc dev mem(inputl);
bm image copy host to device(inputl, (void **)&srcl data);
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1N BYTE,
&input?2);
bm image alloc dev mem(input2);
bm image copy host to device(input2, (void **)&src2 data);
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1IN BYTE,
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv_image bitwise xor(handle, inputl, input2, output)) {
std::cout << "bmcv bitwise xor error " << std::endl;
bm image destroy(inputl);
bm image destroy(input2);
bm image destroy(output);
bm dev_free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm image destroy(inputl);
bm_image destroy(input2);
bm_image destroy(output);
bm dev free(handle);
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5.29 bmcv_image add weighted

SR KA [F] R/ NEHR B A A, BARAnTR -
output = alpha * inputl + beta * input2 + gamma

AL PRES RIS -
%4 1 % F BM1684/BM1684X.,
ZHEX:

bm status t bmcv image add weighted(
bm handle t handle,
bm image inputl,
float alpha,
bm image input2,
float beta,
float gamma,
bm _image output);

SR :
bm handle t handle
W A%, bm_handle AJf .
bm image inputl

WmANZ B WA — KK MBRK bm_image, bm_image Fi % 4 ¥ IH M
bmev_image create Al . image WAF P A bm_image alloc_dev mem 1f#
bm _image copy host to device IFREF I NAE, B H i H bmev image attach
K attach ELA5 B NAT-

float alpha
TR EMR AR
bm image input2

MANZ . WA kKB bm_image, bm_image FF % A P
bmev_image create Al 2. image WNAF P A bm_image alloc_dev mem 1f#
bm_image copy host to device EIFREF N, B H i H bmev image attach
K attach ELA HI T

float beta
5 K EMGIALE .

float gamma
G JE s e

bm image output
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WS Wd bm image, bm_image FFEANUH A bmev image create fl] .
image N 777 PAi# 7 bm image alloc dev mem 3 JF B¢ # i) N 1E, B0 6 H
bmev_image_attach % attach ©A B NAF. WRA 3 ECRFAE api NPT H
(R

RIEME ] :
BM_SUCCESS: )
Hofth: SR
kAL Fr:
%3O HESCRFPAT image_format:

num | image format
FORMAT BGR PACKED
FORMAT BGR _ PLANAR
FORMAT RGB PACKED
FORMAT RGB PLANAR
FORMAT RGBP_SEPARATE
FORMAT BGRP_ SEPARATE
FORMAT GRAY

FORMAT YUV420P

FORMAT YUV422P

FORMAT YUV444P

FORMAT NVI12

FORMAT NV21

FORMAT NV16

FORMAT NV61

FORMAT NV24

OO0 || Y = W[N]+~

—| =
= =)

—_
[\

—
w

—_
o

—_
at

HHEICRPAR data_type:

num | data type
1 | DATA TYPE EXT IN BYTE

R
L. e ZEE O 2 sl PR A image NAFE 4 HITH -
2. input output [¥) data_type, image format WAZ5FH[H] .

(MEZRIE
int channel = 3;
int width = 1920;

int height = 1080;
int dev_id = 0;

(N uigkz:)
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bm handle t handle;
bm status t dev_ret = bm_dev_request(&handle, dev_id);
std::shared ptr<unsigned char> srcl ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> src2 ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * srcl data = srcl  ptr.get();
unsigned char * src2 _data = src2_ptr.get();
unsigned char * res data = res_ptr.get();
for (int i = 0; 1 < channel * width * height; i++) {
srcl datali] = rand() % 255;
src2 datali] = rand() % 255;
}
// calculate res
bm image inputl, input2, output;
bm_ image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1N BYTE,
&inputl);
bm image alloc dev mem(inputl);
bm image copy host to device(inputl, (void **)&srcl data);
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1N BYTE,
&input2);
bm_image alloc dev mem(input2);
bm image copy host to device(input2, (void **)&src2 data);
bm image create(handle,
height,
width,
FORMAT RGB_PLANAR,
DATA TYPE EXT 1N BYTE,
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv image add weighted(handle, inputl, 0.5, input2, 0.5, 0,.
—output)) {
std::cout << "bmcv add weighted error !I" << std::endl;
bm image destroy(inputl);
bm image destroy(input2);
bm image destroy(output);
bm dev free(handle);
exit(-1);
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}
bm image copy device to host(output, (void **)&res data);
bm_image destroy(inputl);

bm_image destroy(input2);

bm_ image destroy(output);

bm dev_free(handle);

5.30 bmcv_image _threshold

PG (A B A
ARG IS Sy

% 1 573 BM1684/BM1684X .,
#ZIEA:

bm status t bmcv image threshold(
bm handle t handle,
bm image input,
bm image output,
unsigned char thresh,
unsigned char max_value,
bm thresh type t type);

Hrp thresh ZEB4YNF

typedef enum {
BM_THRESH BINARY = 0,
BM_ THRESH BINARY INV,
BM_ THRESH TRUNC,
BM THRESH TOZERO,
BM_ THRESH TOZERO INV,
BM_THRESH TYPE MAX

} bm_thresh type t;

BB WYY FAR 2 A

SRGRW] -
bm_ handle t handle
B AZEL. bm_handle ).
bm image input

N Z . W A K R K bm_image, bm_image FF % S+ @ ¥
bmev _image create Gl &, image WNAFF PAf# ] bm_image alloc _dev_ mem &3
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Enumerator

THRESH_BINARY

maxval ifsrc(z thresh
dst(z,y) = L_’y) =
0 otherwise
THRESH_BINARY_INV
- - : 0 if srce(x, v) > thresh
dst(z,y) = g
maxval otherwise

THRESH_TRUNC

ast(z,v) threshold ifsrc(e,y) > thresh
¥ = sre (z.v) otherwise
THRESH_TOZERO
=i detle, 1= src(xz,y) Iifsrc(x,y) > thresh
== otherwise
THRESH_TOZERO_INV
= = AR ) 0 if src(ex,y) > thresh
¥ 7\ sre(z.v) otherwise

bm_image copy host to device HIFREFT I NAE, BiE i H bmev image attach
ok attach B ) NAE

bm image output

Wi 24 it bm_image, bm_image FFEEAMIEH A bmev_image create £l @,
image W17 1] PAi# 32 bm_image alloc_dev_mem & JF BEHT 0 N A7, B0 6 H
bmev _image attach 3k attach &F B NAE. WHERA B39 FE api NHHTH
o

unsigned char thresh
B

max_ value

SN
bm_thresh type t type
FE AL
B 36 :
BM_SUCCESS: )
Hofth:
e Z

%310 H B SZFFPA T image  format:
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num | input image format output image format

1 FORMAT BGR_PACKED FORMAT BGR_PACKED

2 FORMAT BGR PLANAR FORMAT BGR_PLANAR

3 FORMAT RGB PACKED FORMAT RGB PACKED

4 FORMAT RGB PLANAR FORMAT RGB PLANAR

5 FORMAT RGBP SEPARATE | FORMAT RGBP SEPARATE
6 FORMAT BGRP SEPARATE | FORMAT BGRP_ SEPARATE
7 FORMAT GRAY FORMAT GRAY

8 FORMAT YUV420P FORMAT YUV420P

9 FORMAT YUV422P FORMAT YUV422P

10 FORMAT YUV444P FORMAT YUV444P

11 FORMAT NVI12 FORMAT NV12

12 FORMAT NV21 FORMAT NV21

13 FORMAT NV16 FORMAT NV16

14 FORMAT NV61 FORMAT NV61

15 FORMAT NV24 FORMAT NV24

Hai AR data_ type:

num | data_type
1 DATA TYPE EXT IN BYTE

TR
Lo FEJA %% O 2w AR AR A image NFFC 4 HI
2. input output [¥) image format PA K data type WAZiAH[A] .

(NCERUE
int channel = 1;
int width = 1920;
int height = 1080;

int dev_id = 0;
bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> src_ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * src_data = src_ ptr.get();
unsigned char * res data = res ptr.get();
for (int i = 0; i < channel * width * height; i++) {
src_ datali] = rand() % 255;
}

// calculate res

(N oigksr)
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bm image input, output;
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT 1IN BYTE,
&input);
bm_ image alloc dev mem(input);
bm_ image copy host to device(input, (void **)&src data);
bm_image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT 1N BYTE,
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv image threshold(handle, input, output, 200, 200, BM
_THRESH BINARY)) {
std::cout << "bmcv thresh error " << std::endl;
bm image destroy(input);
bm image destroy(output);
bm dev_free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm_image destroy(input);
bm image destroy(output);
bm dev free(handle);

5.31 bmcv_image dct

XU T DCT Acf
IR

bm_status t bmcv image dct(
bm handle t handle,
bm image input,
bm image output,
bool is_inversed);

AEPRES TS Sy
%3 U R BM1684,
A S BB

bm_handle_t handle

B A\Z%. bm_handle i
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- bm_image input
B AZE B A\ bm_image, bm  image FFEEAMNAGE ] bmev  image  create Al # . image
AR DA bm_image alloc_dev_mem E{# bm image copy host to device 3}
TFREHHIWNAE, B # ] bmev image attach 3 attach 241 NTE.

- bm_image output

WS, Wd bm image, bm_image FFEANHUH A bmev image create @] .
image N ff 7] PAifiif bm_image alloc_dev_mem 3k FF ¢ #7 09 W A7, B0 £ 1
bmev image attach 3§ attach B8 W WNF. WRA E3h 0 ECRFE apt NPT H
7B
- bool is_inversed
R B
- BM_SUCCESS: {3
- HAh: R
T DCT 284y R4 5 B width Fl height A1 5¢, T _Fid s 1A 0JE AR e 2 BBt
FARR R, RTHEXNYES, TR EE IR AR R IR, ATOUR B O
3P TE
L. P SRR RN AR e R
2. SR JE ] DA R e R B AH R RN B it DCT A8
TR R AT

bm _status t bmcv _dct coeff(
bm handle t handle,
int H,
int W,
bm device mem t hcoeff output,
bm device mem t wcoeff output,
bool is_inversed);

A Bt -
- bm_handle t handle
W A\Z$. bm_handle FJ#
- int H
WASH. BB,
- int W
WASH. BRI,

- bm_device mem t hcoeff output
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28 % device memory ZE[AIFAAHE h 4ERER DCT 28 R4, X5 H*W R/
E%, %25 a KN H¥H*sizeof(float)

bm device mem t wcoeff output

Wi B M. % device memory ZEFIEREE w B DCT ASH AR, XHT HAW /g
E%, 2K/ WWHsizeof(float)

bool is_inversed
B 36
BM_SUCCESS: )
Hofth: 2
BEIRBZ G, FFHARS T O3 O G R e

bm _status t bmcv image dct with coeff(
bm handle t handle,
bm image input,
bm device mem t hcoeff,
bm device mem t wcoeff,
bm image output);

i A S B -
bm handle t handle
W AZ%L. bm_handle FJff
bm image input

A Ki A\ bm__image, bm _image FFZAMUH A bmev_image  create Gl . image
WA A bm_image alloc_dev_mem {# bm_image copy host to device 3f
FFREBBINATE, B bmev image attach 3 attach B4 B NAF -

bm_device mem t hcoeff

i ABEL. % device memory ZS[HIFEFE h 4 DOT AsHe 24K, XHF HYW K/
E1g, Z23 a0k /N H¥H sizeof(float) o

bm device mem t wcoeff

i NS, 1% device memory ZX[A)fEfiEE w 4EfER) DCT A8 240, X1 H*W K/bh|Y
B, iz AR/ WHWHsizeof(float)

bm image output

B &8, W bm image, bm image FFEAMEUH H bmev image create fl] #.
image N £ 0] PAiE i bm_ image alloc _dev _mem 3F JF BE# 9 N &, 30 & 1 H
bmev_image attach & attach B4 AN, WRA E4EFAE apt NPT H
753

B 5]
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BM_SUCCESS: i3
Hofth: Sk
E W Z LT
%% 0 HEl 28 AT image _format:

num | input image format | output image format
1 FORMAT GRAY | FORMAT GRAY

HHISCRAT data_type:

num | data_type
1 DATA TYPE EXT FLOAT32

RS ATE
L. FEW %3 O 2 i P s ALY image WAFELZHIT
2. input output [t data_type WAJiFH[A .

B
int channel = 1;
int width = 1920;

int height = 1080;

int dev_id = 0;

bm handle t handle;

bm_status t dev ret = bm dev request(&handle, dev id);

std::shared ptr<float> src_ ptr(
new float[channel * width * height],
std::default _delete<float[]>());

std::shared ptr<float> res ptr(
new float[channel * width * height],
std::default delete<float[]>());

float * src_data = src_ ptr.get();

float * res data = res_ptr.get();

for (int i = 0; 1 < channel * width * height; i++) {

src_datali] = rand() % 255;
}

bm image bm input, bm output;
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT FLOATS2,
&bm _input);
bm image alloc dev mem(bm input);
bm image copy host to device(bm input, (void **)&src data);
bm image create(handle,
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height,
width,
FORMAT GRAY,
DATA TYPE EXT FLOATS32,
&bm_output);
bm image alloc dev mem(bm output);
bm device mem t hcoeff mem;
bm device mem t wcoeff mem;
bm_ malloc device byte(handle, &hcoeff mem, height*height*sizeof(float));
bm_ malloc device byte(handle, &wcoeff mem, width*width*sizeof(float));
bmcev_dct coeff(handle, bm input.height, bm_input.width, hcoeff mem, wcoeff
—mem, is_inversed);
bmcv image dct with coeff(handle, bm input, hcoeff mem, wcoeff mem, bm
—output);
bm image copy device to host(bm output, (void **)&res data);
bm image destroy(bm input);
bm image destroy(bm output);
bm free device(handle, hcoeff mem);
bm_free device(handle, wcoeff mem);
bm_ dev free(handle);

5.32 bmcv_image _sobel

B Sobel 21+,
YISLIEAEINEE S E A E

%3 R BM1684,
#Zrgk:

bm status t bmcv_image sobel(
bm handle t handle,
bm image input,
bm image output,
int dx,
int dy,
int ksize = 3,
float scale = 1,
float delta = 0);

SR :
bm handle t handle
i AZ%r. bm_ handle ],
bm image input
WA Z B W A BB bm_image, bm_image FF # S O
bmev image create Gl & . image WNAFEW PAf# ] bm image alloc dev mem &
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bm_image copy host to device IFREF N, B H i H bmev image attach
¥ attach A HNIE.

- bm_image output

B 2. W bm image, bm_ image FFEEAMEHUH H bmev image create fl] #.
image N 1£ 0] PA#E i bm_ image alloc _dev _mem 3 JF RE# 19 N &, 30 & 1 H
bmev_image attach & attach B4 AN, WRA E4EFAE apt NPT H
7o

- int dx

x J7 1) B2 B gk
- int dy

y I8 ERYZE B gk
- int ksize = 3

Sobel YK/, WR-1,1,3,5 B 7. HAP4REkAg, WRR2-1 WEA 3 x 3 Scharr JE3
o, TR 1A 3x 1 B 1x3 . BRIAMER 3.

- float scale = 1
XK 22 45 R AZ KL, BOAESY Lo
- float delta = 0
e A G R Fizdmts i, BOAESN 0.
BRI B :
- BM_SUCCESS: 2
- oAl RIK
LESZLE
A H AR AT image format:
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num | input image format output image format

1 FORMAT BGR_PACKED FORMAT BGR_PACKED

2 FORMAT BGR PLANAR FORMAT BGR_PLANAR

3 FORMAT RGB PACKED FORMAT RGB PACKED

4 FORMAT RGB PLANAR FORMAT RGB PLANAR

5 FORMAT RGBP SEPARATE | FORMAT RGBP SEPARATE
6 FORMAT BGRP SEPARATE | FORMAT BGRP_ SEPARATE
7 FORMAT GRAY FORMAT GRAY

8 FORMAT YUV420P FORMAT GRAY

9 FORMAT YUV422P FORMAT GRAY

10 FORMAT YUV444P FORMAT GRAY

11 FORMAT NVI12 FORMAT GRAY

12 FORMAT NV21 FORMAT GRAY

13 FORMAT NV16 FORMAT GRAY

14 FORMAT NV61 FORMAT GRAY

15 FORMAT NV24 FORMAT GRAY

Hai AR data_ type:

num | data_type

1 DATA TYPE EXT IN BYTE

TR

L, FEVR 3% O 2 20 PR image INAFEL 48 HITH

2. input output [t data_type WAJiFH[A] .
3. HBI S EGR A K width g (2048 - ksize).
(MZZRIE

int channel = 1;
int width = 1920;
int height = 1080;

int dev_id = 0;
bm handle t handle;

std::shared ptr<unsigned char> src_ ptr(

std::default _delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(

std::default delete<unsigned char[]>());
unsigned char * src_data = src_ ptr.get();
unsigned char * res data = res_ptr.get();

src_ datali] = rand() % 255;

bm status t dev ret = bm dev request(&handle, dev id);

new unsigned char[channel * width * height],

new unsigned char[channel * width * height],

for (int i = 0; i < channel * width * height; i++) {
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}

// calculate res
bm image input, output;
bm_image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT IN BYTE,
&input);
bm image alloc dev mem(input);
bm image copy host to device(input, (void **)&src data);
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT 1IN BYTE,
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv_image sobel(handle, input, output, 0, 1)) {
std::cout << "bmcv sobel error " << std::endl;
bm image destroy(input);
bm image destroy(output);
bm dev free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm image destroy(input);
bm image destroy(output);
bm dev free(handle);

5.33 bmcv_image canny

NN Canny 1,
VN IFAZNES R X L

%3 U R BM1684,
A

bm status t bmcv image canny(
bm handle t handle,
bm image input,
bm image output,
float thresholdl,
float threshold?2,
int aperture size = 3,
bool 12gradient = false);

SR
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bm handle t handle
B AZ%r. bm handle AJ#.
bm image input

BN Z . ® A KB %  bm_image, bm image 7 Z 4 #H OFH H
bmev _image create Gl &, image WNAF W PAf# ] bm_ image alloc _dev mem &
bm_image copy host to device KIFREF I NAE, B H i H bmev image attach
¥ attach & HHNIE.

bm image output
B &%, W bm image, bm_ image FFEEAMEUH H bmev image create fl] .
image A7 A DA 5 bm_image_alloc_dev_mem & JFREH 09 A 17, =0 6 A
bmev image attach 3§ attach EF B NE. WHERA L3 EAE api N HTH
FrorBe.
float thresholdl
e e A B AR R R R — A IR
float threshold2
it Je Ak BRI A A B 2 A B
int aperture size = 3
Sobel &K/, HHEI LR 3.
bool 12gradient = false
e L2 JEEORSR EIGHBIE, BRIAME N false.
BRI B :
BM_ SUCCESS: i3
oAt R
EVE T
%3 0 HEl 2R AT image _format:

num | input image format | output image format
1 FORMAT GRAY | FORMAT GRAY

HaiZFFPA R data_ type:

num | data_type
1 DATA TYPE EXT 1IN BYTE

TR
L. FEA %8 0 Z Bl A R A image AFEZHIE -
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2. input output [{J data_type, image format WZiAH[A] .
3. HHISREBR K width J 2048,
4, B AEBH stride LA width —F.

(NCERUE
int channel = 1;
int width = 1920;

int height = 1080;
int dev_id = 0;
bm handle t handle;
bm_status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> src_ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * src_data = src_ ptr.get();
unsigned char * res _data = res_ptr.get();
for (int i = 0;1 < channel * width * height; i++) {
src_datali] = rand() % 255;
}

// calculate res
bm image input, output;
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT IN BYTE
&input);
bm image alloc dev mem(input);
bm image copy host to device(input, (void **)&src data);
bm_image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT 1IN BYTE
&output);
bm_ image alloc dev mem(output);
if (BM_SUCCESS != bmcv_image canny(handle, input, output, 0, 200)) {
std::cout << "bmcv canny error " << std::endl;
bm image destroy(input);
bm image destroy(output);
bm dev_free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm_image destroy(input);
bm_image destroy(output);
bm dev free(handle);
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5.34 bmcv_image yuv2hsv

XF YUV & 48 K Ied o HSV kg,
AL PHES RIS -

%4 1 % F BM1684/BM1684X.,
ZHEX:

bm status t bmcv image yuv2hsv(
bm handle t handle,
bmcv_rect t rect,
bm image input,
bm image output);

SR

bm_ handle t handle

I AZ%. bm_handle AJ{#.

bmev_rect t rect

AT i B PR DA A R iR A AR DA RN BARSEW] 2 I, bmev_image_crop 2
F A

bm image input

WA Z . WA K B bm_image, bm_image FF # S & W M
bmev _image create Al &, image WNAFR] A bm_image alloc _dev mem #f#

bm_image copy host to device K ITFREFT I NAE, BiE i bmev image attach
Sk attach EVH 1 INAT

bm image output

B S, WH bm image, bm_image 75 ANHUH H bmev image create @] #.
image W {F P PAi# i bm_image alloc_dev_mem 3 JF B¢ H N A7, B0#F 6 H
bmev _image attach 3k attach &F B NAE. WHERA B30 AE api NHHTH
(i

RN 5 :

(GEW 2L

BM_ SUCCESS: {3
Hofth: Sk
bm1684: %% 0 HHEISZFHPA T image format:
num | input image format output image format
1 FORMAT YUV420P | FORMAT HSV PLANAR
2 FORMAT NVI12 FORMAT HSV_ PLANAR
3 FORMAT NV21 FORMAT HSV_ PLANAR
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bm1684x: %11 H Wi
SCRFLA M R A GRS

num | input image format
FORMAT YUV420P
FORMAT NV12
FORMAT NV21

W DN —

SRR R R

num | output image format
1 FORMAT HSV180 PACKED
FORMAT HSV256 PACKED

HAISZH AT data_ type:

num | data_type
1 | DATA TYPE EXT IN BYTE

TR
Lo e 3% 0 2 b5 R4 A image NAFEL 4T o
MEENIE

int channel = 2;

int width = 1920;

int height = 1080;
int dev_id = 0;
bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<unsigned char> src_ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * src_data = src_ ptr.get();
unsigned char * res_data = res_ptr.get();
for (int i = 0; i < channel * width * height; i++) {
src_ datali] = rand() % 255;
}
// calculate res
bmcv_rect t rect;

rect.start x = 0;
rect.start y =0,
rect.crop w = width;

rect.crop_h = height;

(N IT4REE)
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bm image input, output;
bm image create(handle,
height,
width,
FORMAT NV12,
DATA TYPE EXT 1IN BYTE,
&input);
bm_ image alloc dev mem(input);
bm_ image copy host to device(input, (void **)&src data);
bm_image create(handle,
height,
width,
FORMAT HSV PLANAR,
DATA TYPE EXT 1N BYTE,
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv image yuv2hsv(handle, rect, input, output)) {
std::cout << "bmcv yuv2hsv error !!!" << std::endl;
bm image destroy(input);
bm image destroy(output);
bm dev_free(handle);
exit(-1);
}
bm image copy device to host(output, (void **)&res data);
bm_image destroy(input);
bm_image destroy(output);
bm dev_free(handle);

5.35 bmcv_image gaussian _blur

2 T T4 R A T v ST
ARPRER IS Sy

% 1 57 BM1684/BM1684X .
#ZIEA:

bm status t bmcv image gaussian blur(
bm handle t handle,
bm image input,
bm image output,
int kw,
int kh,
float sigmaX,
float sigmaY = 0);

SRR :
bm handle t handle
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i AZ%(. bm_handle faJ{H.
bm image input

BN Z . W OA B % W bm_image, bm_image & Z 4b #F M H
bmcv image create Gl &, image WNAEF PAfH fl bm image alloc dev mem B
bm_image copy host to device HIFREF I INAE, BiE M H bmev image attach
ok attach B NAE

bm image output

B S8 W1 bm image, bm image 5 Z AN IH A bmev image create 1] ##.
image N 170 PAIE 3 bm image alloc dev mem 3 T BE# i N 1E, B0
bmev_image_attach 3£ attach ©A BN QRN FE 3BT api N ESHEAT H
(R

int kw
kernel £ width J5 ) R/
int kh
kernel ¥£ height J5 ] K/,
float sigmaX
X J5 1) bR AR 2
float sigmaY = 0
Y J7 ) BT EZE . AR 0 WIZoRS X Oy ) bR e s e ZE A ) .
BRI e :
BM_SUCCESS: i3
Hofth: I
ESZ LT
B HASCRFAT image _ format:

c
3

input image format

FORMAT BGR_PACKED
FORMAT BGR_ PLANAR
FORMAT RGB_PACKED
FORMAT RGB_ PLANAR

output image format

FORMAT BGR_PACKED
FORMAT BGR_PLANAR
FORMAT RGB_PACKED
FORMAT RGB_PLANAR

FORMAT RGBP_SEPARATE

FORMAT RGBP_SEPARATE

FORMAT BGRP SEPARATE

FORMAT BGRP SEPARATE

N[O | WIN S

FORMAT GRAY

FORMAT GRAY

HHISCHEPAT data_type:

num | data_type

1 DATA TYPE EXT IN BYTE
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ziElu\
1, fﬂ%ﬁ%DZmM Ui PR A image NAFE & HIE
2. input output [¥) data_type, image format WAZAH[A] .

3. BM1684 RS K TE R (2048 - kw), BMI1684X R 58k 4096, ik
8192,

4, BM1684 SRR REFZIERE N 31, BM1684X PRI NG TE R A 3.

(NCERUE
int channel = 1;
int width = 1920;

int height = 1080;
int dev_id = 0;
bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
std::shared ptr<un31gned char> src _ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
std::shared ptr<unsigned char> res ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());
unsigned char * src_data = src_ ptr.get();
unsigned char * res data = res ptr.get();
for (int i = 0; i < channel * width * height; i++) {
src_ datali] = rand() % 255;
}

// calculate res
bm image input, output;
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT 1IN BYTE,
&input);
bm_ image alloc dev mem(input);
bm image copy host to device(input, (void **)&src data);
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT 1IN BYTE
&output);
bm image alloc dev mem(output);
if (BM_SUCCESS != bmcv _image gaussian blur(handle, input, output, 3, 3, 0.1)) {
std::cout << "bmcv gaussian blur error !!!" << std::endl;
bm image destroy(input);
bm image destroy(output);
bm dev free(handle);
exit(-1);
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}
bm image copy device to host(output, (void **)&res data);
bm_image destroy(input);

bm_image destroy(output);

bm dev free(handle);

5.36 bmcv_image transpose

W AT DASE I IRy SE AN s () A
ALBRZRHY S g

%32 1 30 H BM1684/BM1684X .
B

bm status t bmcv image transpose(
bm handle t handle,
bm image input,
bm image output

);
e A S Bsm:
bm_ handle t handle
WMASEL. WAFSEAM, @M bm_dev_request FKH.
bm image input
WASE. WA bm_image 511K,
bm image output
b2 Wl EBE) bm_image G514,
A EIFERTALE
BM _SUCCESS: i)
oAt R0G
(TR

#include <iostream>
#include <vector>
#include "bmcv api ext.h"
#include "bmlib utils.h"
#include "common.h"
#include "stdio.h"

#include "stdlib.h"
#include "string.h"
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#include <memory>

int main(int arge, char *argv[]) {
bm handle t handle;
bm_ dev request(&handle, 0);

int image n = 1;

int image h = 1080;

int image w = 1920;

bm image src, dst;

bm image create(handle, image h, image w, FORMAT RGB_ PLANAR,
DATA TYPE EXT 1N BYTE, &src);

bm image create(handle, image w, image h, FORMAT RGB_ PLANAR,
DATA TYPE EXT IN BYTE, &dst);

std::shared ptr<u8*> src_ptr = std::make shared<u8*>(
new u8limage h * image w * 3]);

memset((void *)(*src_ptr.get()), 148, image h * image w * 3);

u8 *host ptr[] = {*src_ptr.get()};

bm_ image copy host to device(src, (void **)host ptr);

bmcv_image transpose(handle, src, dst);

bm_image destroy(src);

bm_image destroy(dst);

bm dev free(handle);

return O;

}

TERE
L % API ZORET AR bm_image FIGAR AR, SCRFA

num | image format

1 FORMAT RGB_ PLANAR
2 | FORMAT BGR_PLANAR
3 | FORMAT GRAY

2. % APL BORE A Y bm_image FRISAUMIF], SCFFA T AL

num | data_type

DATA TYPE EXT FLOAT32

DATA TYPE EXT 1IN BYTE

DATA TYPE EXT 4N BYTE

DATA TYPE EXT 1IN BYTE SIGNED
DATA TYPE EXT 4N BYTE SIGNED

3. Kyt EHMR Y width DA% T4 A EMR Y height, %t R height D205 T4 A E1R
i) width ;

4. B ANEMGCFFA stride;

5. By A bm_image Z5FMOAFERETEIEE, IR [E KK,

QU | | N~
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6. Hi A bm_image 2/ attach device memory, 75 N3 [B] 220

7. R B XIS R attach device memory, N2 PNEH A bm  image alloc dev. mem H
N EE PR device memory, FHEEE IS HIEEIE 7£3] device memory 1,

5.37 bmcv_image morph

A PASEBIN B ) AR S5 a2 58, Gk (Dilation) FJE 1 (Erosion).
FI R PAGE VAR P2 i S R -

5.37.1 3XEX Kernel g4 Device Memory

A] PAFE R UG AL 57 ) DA 2 3R BUF7 i Kernel [¥) Device Memory, 248K i A0 PAH & L
Kernel H 12 01% 4258

PRAGHE 18 AT TR Kernel B R/NFTEAR, & [IXF A Device Memory 45 5 1H T2 218 54
O, PN ARG T EH PF RG2S

ALPRZS TS 3 R

2 LS R BM1684,

Egk:

typedef enum {
BM_ MORPH RECT,
BM_MORPH _ CROSS,
BM_MORPH ELLIPSE
} bmcv__morph shape t;

bm device mem t bmcv get structuring element(
bm handle t handle,
bmcv_morph shape t shape,
int kw,
int kh

);

SR -
bm handle t handle
i AZ%r. bm handle A,
bmcv _morph shape t shape
W ASE. R Kernel AR, HEISZERHE. 5. #HE.

int kw

W AZE. Kernel {55 .
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int kh
i NS5, Kernel 1975,
R BEH

iz [1] Kernel X} W [ Device Memory %5[H].

5.37.2 eBHiEH

H RIS Rz Ak, P el pAad
FHEFE (Opening)
PHESE (Closing)
TEASEE (Morphological Gradient)
Tl (Top Hat)
e (Black Hat)

#ZEA:

XA BRI AL LA T 2 fE

bm status t bmcv image erode(
bm handle t handle,
bm image src,
bm image dst,
int kw,
int kh,
bm device mem t kmem

);

bm status t bmcv image dilate(
bm handle t handle,
bm image src,
bm image dst,
int kw,
int kh,
bm device mem t kmem

);

SR :
bm_ handle t handle
I AZ%. bm_handle AJf.

bm image src

WA Z B, oA KB bm_image, bm_image FF % A # M
bmev _image create Gl &, image WNAFF PAf# ] bm_ image alloc _dev_ mem &3
bm image copy host to device ITREF I NAE, BiEHH bmev image attach

3 attach &5 1 NAF.
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bm image dst

W 2 8. 4 ® 5 K B M bm_image, bm_image FF % A #F M
bmev _image create Gl &, image WNAFH PAf# ] bm_ image alloc _dev mem &3
bm image copy host to device ITREF I INAE, BiEHH bmev image attach
K attach CHWNAE, AN HENTTS B3 HE.

int kw
W NS, Kernel 1555,
int kh

NS5, Kernel {5,
bm device mem t kmem

WA Z . fF fif Kernel ) Device Memory =5 [0, ¥ DA it 8 0
bmev get structuring element FKE, H W LEHE X, HPHENN 1 LRk
HZIE R, HN 0 FoRZRZIZE .

BRI B :
BM_SUCCESS: )
Hopth: S0
kA
% T H B SCRFPAR image_ format:

um | image format

FORMAT GRAY
FORMAT RGB_PLANAR
FORMAT BGR_PLANAR
FORMAT RGB_PACKED
FORMAT BGR_PACKED

Q| W N~ S

Hai AR data_ type:

num | data_type
1 DATA TYPE EXT IN BYTE

(M7 IE
int channel = 1;
int width = 1920;
int height = 1080;
int kw =3
int kh = 3;
int dev_id = 0;
bmcv_morph shape tshape = BM_ MORPH RECT;

(N oigksr)
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bm handle t handle;

bm status t dev_ret = bm_dev_request(&handle, dev_id);

bm device mem tkmem = bmcv get structuring element(
handle,
shape,
kw,
kh);

std::shared ptr<unsigned char> data ptr(
new unsigned char[channel * width * height],
std::default delete<unsigned char[]>());

for (int i = 0; 1 < channel * width * height; i++) {

data ptr.get()[i] = rand() % 255;

// calculate res
bm image src, dst;
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT 1IN BYTE
&src);
bm image create(handle,
height,
width,
FORMAT GRAY,
DATA TYPE EXT IN BYTE
&dst);
bm image alloc dev mem(src);
bm image alloc dev mem(dst);
bm_ image copy host to device(src, (void **)&(data ptr.get()));
if (BM_SUCCESS != bmcv_image erode(handle, src, dst, kw, kh, kmem)) {
std::cout << "bmcv erode error !!!" << std::endl;
bm image destroy(src);
bm image destroy(dst);
bm free device(handle, kmem);
bm dev_free(handle);
return;
}
bm image copy device to host(dst, (void **)&(data_ptr.get()));
bm_image destroy(src);
bm image destroy(dst);
bm free device(handle, kmem);
bm dev_free(handle);
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5.38 bmcv_image mosaic

BN HTERR FHT— 825w
AL PHES RIS -

W L BM1684X.,

ZHEX:

bm status t bmcv image mosaic(
bm handle t handle,
int mosaic_num,
bm image input,
bmcv rect t * mosaic rect,
int is_expand)

e AS Bt
bm handle t handle
MASE BN, VA bm_dev_request FRHL.
int mosaic_num
MASH. DR, 1 mosaic_rect F5EHFTALEHY bmev_rect _t XL,
bm image input
MASH FHESTHIEITH) bm_image X4
bmev_rect  t* mosaic_ rect

MASH. DFTRNGARE, USRS RANAESE T s
LAY

int is__expand
MASH BEY I 60 0 WFRAY S, HA 1 INFRTE I 3850 6 J 51—~ 7%
B (8 MEFR)-
B M LW
BM_SUCCESS: {3
Hoftb: 2RI
B IR -

typedef struct bmcv rect {
int start x;
int start _y;
int crop_ w;
int crop h;
} bmcev_rect t;
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- start_x $iiiR T BB VAR SR IA P BTFERE IR A bR . AZSTA A 0 JHR, BUETER [0,

width),
- start_y il 7 BRI A T E R G IR BR . B _ETITRA 0 JT R, BUETEH (O,
height),

- crop_w fliA I ThFE A TE L o

- crop_h FiARM EBE eI
TR

L. gy A H B SEB -

num | data_type
1 DATA TYPE EXT 1IN BYTE

- AR R U] S

c
3

image format

FORMAT YUV420P

FORMAT YUV444P

FORMAT NVI12

FORMAT NV21
FORMAT RGB _ PLANAR
FORMAT BGR_ PLANAR
FORMAT RGB_PACKED
FORMAT BGR_PACKED
FORMAT RGBP_SEPARATE
FORMAT BGRP_SEPARATE
FORMAT GRAY

2O N[O kx| W NS

Il =)

UPSRAN T R i A\ B R R, UL [l 2R
2. AL bm_image 5 GEHIQIEE, 75 MR [0l R0 .

3. WREFEE TS AR 8 Xi5F, WM EZhm b 8 Xf5F, ATENLIEL, W 8 XfFufafEdk
NG5 T fE

4. UNSR T BETE el R PR TR, > & H S E R A %
5. fUSZHF 8x8 PAERYHFR TR
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5.39 bmcv_image laplacian

B BE1T44 laplacian 27,
JISLIFA NS E A

% 1 57 BM1684/BM1684X.,
A

bm status t bmcv image laplacian(
bm handle t handle,
bm image input,
bm image output,
unsigned int ksize);

SR :

bm handle t handle
B AZ%r. bm handle ],
bm image input

WA Z % W A B & K bm_image, bm_image FF % 4 & JH M
bmev image create Gl . image WNAF W PAf# ] bm_ image alloc dev mem B
bm _image copy host to device IFREF N A, EH i H bmev image attach
% attach &AM NI,

bm image output

28 W bm image, bm image F5ZEAMEUHH bmev image create fl] .
image PN 77 A DAl i bm_image_alloc_dev_mem € FF B8 0 N A7, B(& 1 H
bmev image attach 3 attach EF B NE. WHERA L3 ETE api N HTH
1178

int ksize = 3

Laplacian #ZF K/, Wi 1 8¢ 3.

BRI 5] :

BM_SUCCESS: )
HiAth:

R XS H
%3 1 HESZFPA T image  format:

num | input image format | output image format
1 FORMAT GRAY | FORMAT GRAY

Hai AR data_ type:
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num | data_type
1 DATA TYPE EXT 1IN BYTE

TR

L. FEP %8 0 Z Bl R A Y image AFEL 4 HIRE -
2. input output ft) data_type WAZIAHIAE

3. HESCRF BB R K width 2 2048.

(MZZRIE
int loop =1;
int ih = 1080;
int iw = 1920;

unsigned int ksize = 3;
bm image format ext fmt = FORMAT GRAY;

fmt = argc > 1 7 (bm_image format ext)atoi(argv(l]) : fmt;
ih = argc > 2 7 atoi(argv[2]) : ih;

iw = argc > 3 7 atoi(argv[3]) : iw;

loop = argc > 4 7 atoi(argv[4]) : loop;

ksize = argc >5 7 atoi(argv[5]) : ksize;

bm status t ret = BM_ SUCCESS;

bm handle t handle;

ret = bm_dev request(&handle, 0);

if (ret '= BM_ SUCCESS)
throw("bm dev request failed");

bm image data format ext data type = DATA TYPE EXT 1N BYTE;
bm image input;
bm image output;

bm image create(handle, ih, iw, fmt, data type, &input);
bm image alloc dev mem(input);

bm image create(handle,ih, iw, fmt, data type, &output);
bm image alloc dev mem(output);

std::shared ptr<unsigned char*> chO ptr = std::make shared<unsigned char*>
—(new unsigned char[ih * iw]);

std::shared ptr<unsigned char*> tpu res ptr = std::make shared<unsigned char *>
< (new unsigned char[ih * iw]);

std::shared ptr<unsigned char*> cpu res ptr = std::make shared<unsigned char *>
—(new unsigned char[ih*iw]);

for (int i = 0; 1 < loop; i++) {
for (int j = 0; j < ih * iw; j++) {
(*chO_ptr.get())[i] =j % 256;
}
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unsigned char *host ptr[] = {*ch0_ptr.get()};
bm image copy host to device(input, (void **)host ptr);

ret = bmcv_image laplacian(handle, input, output, ksize);
if (ret) {
cout << "test laplacian failed" << endl;
bm_image destroy(input);
bm_image destroy(output);
bm dev_free(handle);
return ret;
} else {
host ptr[0] = *tpu_res ptr.get();
bm_ image copy device to host(output, (void **)host ptr);
}
}

bm image destroy(input);
bm_image destroy(output);
bm_ dev free(handle);

5.40 bmcv_image lkpyramid

LK &7HIERAIE. BN EMP RO, T, W=, SRIRAEE 1 F e
BRI A T AL B, TG 3R M HR A Tas R EA AL B G , T PCle A, Al
REALBEARIEATINGE, BARBRSHE 5 &=,

5.40.1 g3

MBI N R SE BT 5 2B A e, O TR e A RS ], R e g T AR
RAEZOEE O p, R RS EA I — R AT AZ YR execute 211 (BIE R ESHL
AZREOLT ), AT

bm status t bmcv image lkpyramid create plan(
bm handle t handle,
void*& plan,

int width,
int height,
int winW = 21,
int winH = 21,

int maxLevel = 3);

ARBRES RS S -
2 NAUSCR: BM1684.,
A Bt -
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bm_handle_t handle

W AZ%5. bm_handle FJf

void*& plan

S AT B R B A .

int width

MASE. TP TR

int height

WAL, Frab BRI R

int winW

MASE, FIRARRE OMTERE, BOAMER 21,
int winH

MIASH, FEAHEE SR, BRAMER 21,
int maxLevel

WA, @ FHBEBREE, BOMEA 3, HElSCRNRREDS 5. xS EBK, &
IRPATIF AN, BRI S Bl R e I 1252 1 fie /DML

R B
BM SUCCESS: i3
HiAth: R0

5.40.2 1T

(1] k82 DR8I R plan AT AIFHIRECIE AT BL T, 3% AT :

typedef struct {
float x;
float y;

} bmcv_point2f t;

typedef struct {
int type; // 1: maxCount 2:eps 3: both
int max count;
double epsilon;

} bmcv_term criteria t;

bm status t bmcv image lkpyramid execute(
bm handle t handle,
void* plan,
bm image previmg,
bm image nextImg,

(R uigksr)
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int ptsNum,

bmcv point2f t* prevPts,

bmcv_point2f t* nextPts,

bool* status,

bmcv term criteria t criteria = {3, 30, 0.01});

PN Lk
bm handle t handle
W AZ%. bm_handle HJfA
const void *plan
WS BN BIS 2 B A .
bm image prevlmg

WO Z . ml — &K B bm_image, bm_image 7 % A # P M
bmev_image create Al . image N7 R A bm_image alloc_dev mem Bf#%
bm image copy host to device HITFREFT I INAE, BiEH bmev image attach
Sk attach ELH AT

bm image nextlmg

N Z M. 5 — R KW & K bm_image, bm_image 7 % Sb A JH
bmev_image create Al . image WNAF P A bm_image alloc_dev mem Bf#
bm_image copy host to device HIFREF I NAE, BiE M H bmev image attach
K attach BV K NAT-

int ptsNum

M. TEBE R

bmev  point2f t* prevPts

WA TEBE SRR R AR R ST, AR A ptsNum.
bmev_point2f t* nextPts

SR AR RIRIB R ST R — IR RGP ARARAR R, HAR I ptsNum,
bool* status

fth 28 nextPts PRYSABEARREAR, HAGMA KN ptsNum, 5 nextPts
A ARAR——XI I, WERARN true, AN false (FRIREATEG—IKEE HH 20
POERER R, FTREHE R R TE ) .

bmcv term criteria_t criteria

MASH BAEEARE, type ZRAMP S SEA LA W 501 250 1 MPAEAGR
B max_count NETHRFIMISEL, 70 2 WIPARIE epsilon NEEHRFIWTSLL, 7% 3 U
PIEL TR L . ASTE AT, BRI S PR B R S5 1R AR

B M L
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BM_SUCCESS: )
Hofih: 2l

5.40.3 $HEX

N I S L <o T N TP 2 B )/ L/ R e

bmev _image lkpyramid create plan BX{# .

void bmcv image lkpyramid destroy plan(bm handle t handle, void *plan);

L ESZEE
12310 HEl 2 FPA T image format:

num | image format
1 FORMAT GRAY

HAISZH AT data_type:

num | data_type
1 | DATA TYPE EXT IN BYTE

5.40.4 RHBIED

bm handle t handle;
bm status tret = bm dev_request(&handle, 0);
if (ret !'= BM_SUCCESS) {
printf("Create bm handle failed. ret = %d\n", ret);
return -1;
}
ret = bmcv_open cpu_process(handle);
if (ret !'= BM_SUCCESS) {
printf("BMCYV enable Processor failed. ret = %d\n", ret);
bm dev free(handle);
return -1;
}
bm image format ext fmt = FORMAT GRAY;
bm image prevlimg;
bm image nextImg;

—previmg);

< nextImg);
bm image alloc dev mem(previmg);
bm image alloc dev mem(nextImg);
bm image copy host to device(previmg, (void **)(&prevPtr));

bm image create(handle, height, width, fmt, DATA TYPE EXT 1IN BYTE, &

bm image create(handle, height, width, fmt, DATA TYPE EXT 1IN BYTE, &
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bm image copy host to device(nextlmg, (void **)(&nextPtr));
void *plan = nullptr;
bmcv _image lkpyramid create plan(
handle,
plan,
width,
height,
kw
kh,
maxLevel);
bmcev_image lkpyramid execute(
handle,
plan,
previmg,
nextImg,
ptsNum,
prevPts,
nextPts,
status,
criteria);
bmcv image lkpyramid destroy plan(handle, plan);
bm image destroy(previmg);
bm image destroy(nextImg);
ret = bmcv_close cpu_process(handle);
if (ret '= BM_SUCCESS) {
printf("BMCYV disable Processor failed. ret = %d\n", ret);
bm dev free(handle);
return -1;

)

}
bm dev_free(handle);

5.41 bmcv_debug savedata

ZIE DT bm_image X Gkt 2 e S " dE i SCUET 8 debug, TR SCFAR LA

KSERT I AT R IR 45
JISLIE NS E A

% 1 573 BM1684/BM1684X .,
B

bm status t bmcv debug savedata(
bm image input,
const char *name

);

SRW):

bm _image input
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MAZEL. HiA bm_image,

const char* name

MASE . DRAFI 9B S B8 AR DA B SR A4 PR
BRI B

BM SUCCESS: i)

Hofth: R
RS L

1. ZEV8 / bmev _debug savedata() 2 Fij o200 8 5 % A image T %% 1F 8 81 2 H- 1R 0E

is_attached, 75 JUJ7% bR BCIFIR [1] SR
AR 7 DA e 3 S AT 5 3

bm image input;
bm image create(handle,
1080,
1920,
FORMAT BGR_ PLANAR,
DATA TYPE EXT 1IN BYTE,
&input);
bm image alloc dev mem(input);
// ... your own function
bmcv _debug savedata(input, "input.bin");
// now a file named "input.bin" is generated in current folder

// the following code shows how to parse the binary file

FILE * fp = fopen("input.bin", "rb");
uint32 t data offset = 0;

uint32 t width =0;

uint32 t height = 0;

uint32 t image format = 0;
uint32 t data type =0;
uint32 t plane num = 0;

uint32 t stride[4] = {0};

uint64 t size[4] = {0}
fread(&data_offset, sizeof(uint32 t), 1, fp);
fread(&width, sizeof(uint32 t), 1, fp);
fread(&height, sizeof(uint32 t), 1, fp);
fread(&image format, sizeof(uint32 t), 1, fp);
fread(&data_type, sizeof(uint32 t), 1, fp);
fread(&plane num, sizeof(uint32 t), 1, fp);

fread(size, sizeof(size), 1, fp);
fread(stride, sizeof(stride), 1, fp);

uint32 t channel stride[4] = {0};
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uint32 t batch stride[4] = {0};
uint32 t meta data size[4] = {0};

uint32 t N[4] = {0},
uint32 t C[4] = {0};
uint32 t H[4] = {0};
uint32 t W[4] = {0},

fread(channel stride, sizeof(channel stride), 1, fp);
fread(batch stride, sizeof(batch stride), 1, fp);
fread(meta data_size, sizeof(meta data_size), 1, fp);

fread(N, sizeof(N), 1, fp);
fread(C, sizeof(C), 1, fp);
fread(H, sizeof(H), 1, fp);
fread(W, sizeof(W), 1, fp);

fseek(fp, data_offset, SEEK SET);
std::vector<std::unique ptr<unsigned char[]>> host ptr;
host ptr.resize(plane num);
void* void ptr[4] = {0};
for (uint32 ti=0;i < plane num,; i++) {
host ptr[i] =
std::unique ptr<unsigned char[]>(new unsigned char[size[i]]);
void ptr[i] = host ptr[i].get();
fread(host ptr[i].get(), 1, size[i], fp);

fclose(fp);
std::cout << "image width " << width << " image height " << height
<< " image format " << image format << " data type " << data type
<< " plane num " << plane num << std::endl;
for (uint32 ti=0;i < plane num; i++) {
std::cout << "plane" << i << "size " << sizefi] << " C" << C[i]
<< L = Il << H[l] << LRV /Al << W[l] << " stride "
<< stride[i] << std::endl;
}
// The following shows how to recover the image
bm image recover;
bm image create(handle,
height,
width,
(bm_image format ext)image format,
(bm_image data format ext)data type,
&recover,
(int *)stride);
bm image copy host to device(recover, (void **)&void ptr);
bm image write to bmp(recover, "recover.bmp");
bm image destroy(recover);

Copyright © SOPHGO

158



CHAPTER 5. BMCV API

5.42 bmcv_sort

B W A B SR TR /el ), o ELSCRRHERS I T ARG 21 J50- gk B X6 1 14

index.,

AEPRES TS Sy

% 1 57 BM1684/BM1684X .
A

bm status t bmcv_ sort(bm handle t  handle,
bm device mem ¢t src_index addr,
bm device mem ¢t src_data addr,
int data cnt,
bm device mem t dst index addr,
bm device mem t dst data addr,

int sort cnt,

int order,

bool index enable,
bool auto index);

A S 8] -
- bm_handle t handle

WASE. AR bm_handle fJ4.

- bm_ device mem t src_ index addr

WASE BB T Y. index fHidE. 41 {E#E index_enable Jf H A H
auto_index i}, NMHZZEARL. bm device mem t kPN E FRHbhk I EdmZEAL, ]
PAfEFH 4% bm_mem _from _system(addr) 53838 F 5 H i) Fi B stk 3% i 2 8L
M PRS2 R B R O =K.

- bm device mem t src data addr

W NS FRHE I ABE TR Y gL . bm device mem  t SN B F R HAERTEL
WAL, WA %L bm_mem  from _ system(addr) Rf5 0] A g 4T B R
HRZRAL, H PRS2 R BIARES H R =

- int data_cnt

WASE. FHT R ABR R .

- bm_ device mem t dst index addr

SR HEP S B BRI Y, index pgHBhE, WIERAHEE index_enable Ff H AN
auto_index B}, WHIZZEAR. bm_device_ mem _t P & Fom bk (F R LR, 7]
PAGEH] %k bm_mem  from _ system (addr) R385 38 JH P68 4] B B Bk 3% i 2R 4L
P22 R AR S O X

- bm_device mem t dst data addr
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WS ST IR0 SR T AU HAE . b device mem b Py BT HLIEAORL
BRI, AT DA B 4K bm_mem _from_system (addr) f5548 i P A G 3 6 S
BRI, P B R R

- int sort cnt

WMASE. HEHPRECR, B AR, AR AR R Y. index
o HnFREHES, MR AR AT 3 KIS, WHixS My 3 /i),

- int order
MAZSE. THYie WY, 0 ZnTHY, 1 3mkEy.

- bool index enable
MAZSE. 2BMERE index, WIERMRE B A 46 i HEF )5 8008 Brodt B2 index 75
src_index addr Al dst_index addr X PSEICRL
- bool auto index
MAZE 2R MAEH AW index ThE. I ZINAEM AL /2 index enable Z4{
Htrue, WERZSEARA true W78 4 B A SS9 A28 0T A 0 TR IR THEUE R
index, Z4{ src_index addr fFeRl, i th 45 hHRE 7 Bl Frdt B Y index RIFFHCT
dst index addr Hihikrp,
B 36
. BM_SUCCESS: i3
- At KK
R
1. #OR sort _cnt <= data_cnt,
2. AHFEFE(H auto index THE, HIHEZS4N index enable iy true,
3. % api 2L A 3HF IMB i .
ZN I

int data_cnt = 100;

int sort _cnt = 50;

float src_data p[100];

int src_index p[100];

float dst data p[50];

int dst index p[50];

for (int i = 0; 1 < 100; i++) {
src_data_pli] = rand() % 1000;
src_index pl[i] = 100 - i;

}

int order = 0;

bmcv_sort(handle,
bm mem from system(src index p),
bm mem from system(src data p),
data cnt,

(R Igker)
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bm mem from system(dst index p),
bm mem from system(dst data p),
sort cnt,

order,

true,

false);

5.43 bmcv_base64 enc(dec)

base64 W25 i A4t =X, FIA 64 A8 FAFRXT 6 AL i fl%dmis .
AR PRER IS Sy

% 1 573 BM1684/BM1684X .,

B

bm status t bmcv base64 enc(bm handle t handle,
bm device mem t src,
bm device mem t dst,
unsigned long len[2])

bm status t bmcv_ base64 dec(bm handle t handle,
bm device mem t src,
bm device mem t dst,
unsigned long len[2])

BELBII:
bm handle t handle
W AZE. bm_handle ],
bm device mem t src
WA, MiAFABR I, 23K bm device mem t. 7 % Al

bm mem from system() *RFFr M bk 55 40 i 5% 4k A bm_device mem t P X} WV [
ZER

bm device mem t dst

WA WB P TE I, KA bm_device mem t. T % P
bm mem from system() ¥FErE bt #5404 bm device mem t B XJ M A9
S5t

unsigned long len|2]

WASH AT base64 BRI KL, ALZFAT. Hrp len[0] URMAKE,
ZAMFES W i len(1] AETIHKEE, i apl THRUSSH .

BRI :
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BM_SUCCESS: )
HAth: g
(MEZR K

int original len[2];
int encoded len[2];
int original len[0] = (rand() % 134217728) + 1;
int encoded len[0] = (original len + 2) / 3 * 4;
char *src = (char *)malloc((original len + 3) * sizeof(char));
char *dst = (char *)malloc((encoded len + 3) * sizeof(char));
for (j = 0; j < original len; j++)
src[j] = (char)((rand() % 100) + 1);

bm handle t handle;
ret = bm dev request(&handle, 0);
if (ret !'= BM_SUCCESS) {
printf(" Create bm handle failed. ret = %d\n", ret);
exit(-1);
}
bmcv_base64 enc(
handle,
bm mem from system(src),
bm mem from system(dst),
original len);

bmcv  base64 dec(
handle,
bm mem from system(dst),
bm mem from system(src),
original len);

bm dev free(handle);
free(src);
free(dst);

T

1. % api —WRKIxZ WX 128MB EHE T4, BISE len A0S 128MB.

2. [AIHF SE A AHLEEZEA R system Bf device,

3. encoded_len[l] FEL 25 i KB, JUHUE RIS AR fr A K BT BT B A R A0 4L
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5.44 bmcv_feature match

GO TR AR AL R (int8 A55K) SHE PAHE R (int8 #52X) UEATHORS, #ath
HRAEPCICHY top-ke

AEPRES TS Sy
% 1 57 BM1684/BM1684X .
#Zrgk:

bm _status t bmcv feature match(
bm handle t  handle,
bm device mem t input data global addr,
bm device mem t db data global addr,
bm device mem t output sorted similarity global addr,
bm device mem t output sorted index global addr,

int batch_size,

int feature _size,

int db_size,

int sort cnt = 1,

int rshiftbits = 0);
i A S B -

- bm_handle t handle
B AZ%r. bm_handle ],
- bm_ device mem t input data global addr

BN Z B BT B A AE S KU A 6 0 M k. % B HE $2 IR batch_size * fea-
ture _size B EUPE A% X JE 4T HES . batch_size, feature size H K & YCRAE T I
BEAT /4. bm_device mem t Sy PN E R Mk A9 HE 38 AL, W] DAAE T e A
bm_mem _from_system(addr) %3 H 68 A 5 48 41 sl ik i e A, P e]
22 7R BIRES H ) f  J5=

- bm_ device mem t db data global addr

NS B R S BRI Mt . %I I feature_size * db_size (K%
¥ IATHED . feature size, db size BARE CRHAE T4 . bm  device mem ¢
AN RN R B 2R AL, WA B4 bm_mem _from _system (addr) Rf i
PR I Fa e s 3% iz 28y, | PSR G A R g A Oy =K.

- bm_ device mem t output sorted similarity global addr

2. B batch 1580 O EERGE T BERIUME (BFHES) fEfkbhl, Bk
L DAMA R sort_cnt #eiE . ZEPEHE IR batch _size * sort_cnt PR N THES o
batch size HARS KAE P IHFFT/T 4. bm device mem  t SN B FR sk 19 2
KA, WA K%k bm_mem _from _system(addr) Rf38 8 H 50 H 09 i 41 Bl ik %
R, PRS2 R S 4

- bm device mem t output sorted index global addr
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28 R batch £52 1 OSSR AGTEROR 2 T 9 S Ui . 00T batch
0 , WA output sorted similarity global addr H bacth 0 B%¥E 2 by AZHE S
B FERES 800 AR /AT LU XTSI/, AB4 output_sorted _index _global _addr
P e HLhE 6 batch 0 B9%HE A 800. output sorted similarity global addr H [
B 5+ B batch_size * sort _cnt BYEHAg X BEATHES . batch _size HAK S AFFAE
T #ATT 4. bm_device_mem _t iy P B RN Mok B9 £ P 2R AL, W] AR oK A
bm_mem _from system(addr) i@ ] P 1] 09 45 BF Bk % S 2R 8L, 1 ]
S RIS g

- int batch size

S R ABARE batch AN, G ABEA 4 HEME S, WZEdET batch_size
A 4. batch_size Fu RAEA M HEL 8.

- int feature size

WASE. BB S S feature size S KAEAR 1% HET 4096.
- int db_ size

WASHE . B EARRE R A AL db_size S KMEA N ZiE 1L 500000,
- int sort cnt

MAZEL. 4 batch XFHER P ITEHEE AL, Wbt 4P L, INF 2ok
3 ANHEXFEER, M sort_cnt WEN 3. AELIAN 1. sort_cnt SA(EANMZ#EL 30,

- int rshiftbits

MASH WERIATH AT A%, AF2R A round X/NEIEATHCRE AR . %S4
BN 0.

R
. BM_SUCCESS: i3
- HAth: eI
TR
L. A BRI P s i B 2 80 char.
2. I X EE SREEIE B short, B PS80 int,

3. Bl P I BARAE N AT HEAT Y feature _size * db_size, [HILFG2ORF— IR A UEATHE
Z G PN T

4. sort_cnt PHUETEE N 1 ~ 30,
IR

int batch size = 4;

int feature size = 512;

int db_ size = 1000;

int sort _cnt = 1;

unsigned char src_data p[4 * 512];

()
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unsigned char db_data p[512 * 1000];

short output val[4];

int output index[4];

for (int i = 0;1 < 4 * 512; i++) {
src_data_pli] = rand() % 1000;

}

for (int i = 0; i < 512 * 1000; i++) {
db_data pli] = rand() % 1000;
}

bmcv_feature match(handle,
bm mem from system(src data p),
bm mem from system(db data p),
bm mem from system(output val),
bm mem from system(output index),
batch _size,
feature _size,
db_size,
sort cnt, 8);

5.45 bmcv_gemm

Wi LRI float32 ST RIHEAG I IR T, I F AR

C=axAxB+pxC

Hrp, AL B CINAERE, o FI B B REL
LR

bm status t bmcv gemm(bm handle t  handle,
bool is A trans,
bool is B trans,
int M,
int N,
int K,
float alpha,
bm device mem t A,
int lda,
bm device mem t B,
int 1db,
float beta,
bm device mem t C,
int ldc);

ARG IS Sy
% 1 57 BM1684/BM1684X .,
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PN Ak
- bm_handle t handle
i AZ%t. bm_handle 4t
- boolis A trans
MASHE. BOERIE A B HE
- boolis B _trans
WMASEL. BOEMNFE B @2 REE
- int M
WA M A AR C i1T4L
- int N
HMASE. M B MR C 3IEL
- int K
WMASHL. A FIERAERE B T4
- float alpha
- bm_device_ mem t A

MASE RS BT 22000 A Bdlait device Huhikl host Huhik. A1SR%L
PEA7ILT host 25 E] A2 H 358 AL s2d iz

- int lda
MWAZE HFE A 1) leading dimension, RIZE—4EE AN, TEAT 5T ZIAICA stride
PITFOL TR A 0% (VB0 E) STk (e E )

- bm_device mem t B

WS WARBERAE R BT AR B R device il host Hihk. An5%L
PEAFACT host 23[R AER< HBh5E A s2d IRz .

- int Ildb
HWASE. % C 1Y leading dimension, B —4EFE K/, 1EAT 5472 [BIIA stride
W OL T EISY B S ORMBUGEE) BT (% E.

- float beta
MASE . BORFRLK.

- bm_device_ mem t C

B RIEEEAF L B R RE C $inY device Huhb i3 host Hutik., 1R 2
host Hihit, W24 beta A4 0 W, THEF] AL BEI5EM s2d Wilhz, THEEFHI5E
A d2s HE
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int 1de

WS WiFE C /Y leading dimension, RISE—HEZHIR/N, AT ST ZRIBCA stride

PITEOL T RIS C B934T,
BRI B
BM_SUCCESS: i
Hopth: SR
BIRES

intM=3N=4K=5;
float alpha = 0.4, beta = 0.6;
boolis A trans = false;
bool is B trans = false;

float *A = new float[M * K],
float *B = new float[N * K];
float *C = new float[M * NJ;

memset(A, 0x11, M * K * sizeof(float));
memset(B, 0x22, N * K * sizeof(float));
memset(C, 0x33, M * N * sizeof(float));

bmcv gemm(handle,
is A trans,
is_ B _trans,

)

K,
alpha,
bm mem from system((void *)A),
is A trans ? M : K,
bm mem from system((void *)B),
is B trans 7 K : N,
beta,
bm mem from system((void *)C),
N);

delete A;

delete B;

delete C;

5.46 bmcv__gemm _ext

IO PASE B £p32/1p16 BRI VAT, AR A

Y=axAxB+pxC
Hr, AL B, C. Y RHEFE, o Fl 8 EHERE
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IRk

bm status t bmcv gemm ext(bm handle t  handle,
bool is A trans,
bool is_ B _trans,
int M,
int N
int K,
float alpha,
bm device mem t A,
bm device mem t B,
float beta,
bm device mem t C,
bm device mem tY,
bm image data format ext input dtype,
bm image data format ext output dtype);

ALBRER IS S :

B OO BM1684X.,

PN Lk
bm_handle t handle
i AZ#. bm_handle f]4H
bool is A trans
WA OB A REHE
bool is B trans
MASE. WEME B 2 RS
int M
WASE AL CY T
int N
WASEL. M B, C. Y 3%k
int K
WMAZE. B A RSV B RI1T%
float alpha
MASE. BoRAL
bm device mem t A

BASE MRAREIRAE B E R0 A B device #ihik, FEAEMEH Rl 7€ MR
s2d iz,

bm device mem t B
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WASE. RIS BT AR B Zdlai device it , F57E0 Al 7 U

s2d iz .
float beta

bm_ device mem t C

MASEL . RSB EPRAF AR C Bl device Mtk , F5AE I 1l 56 WA s2d

iz .
bm device mem tY
SR, MY B device Hihl, AR 45 R

bm image data format ext input dtype

MAZE. AR A B, CIEERA. KA FP16-Hith FP16 = FP32, A

FP32-4 11} FP32.
bm_image data format ext output dtype
MASE WA Y BT
BRI BE:
BM_SUCCESS: 3
HAth: g
R
L ZEOTE FP16 A . A FEFEELEMIEN T, M SR NTSET 64 HHUE.
2. ZIERSCRE FP32 f A H FP16 4.
IR

int M =3, N=4,K=5;
float alpha = 0.4, beta = 0.6;
boolis A trans = false;
boolis B trans = false;

float *A = new float[M * K];
float *B = new float[N * K];
float *C = new float[M * NJ;

memset(A, 0x11, M * K * sizeof(float));

memset(B, 0x22, N * K * sizeof(float));

memset(C, 0x33, M * N * sizeof(float));

bm device mem t input dev buffer[3];

bm device mem t output dev buffer[1];

bm malloc device byte(handle, &input dev buffer[0], M * K * sizeof(float));
bm_ malloc device byte(handle, &input dev buffer[1], N * K * sizeof(float));
bm_malloc device byte(handle, &input dev buffer[2], M * N * sizeof(float));
bm memcpy s2d(handle, input dev buffer[0], (void *)A);

bm memcpy s2d(handle, input dev_buffer[1], (void *)B);

bm memcpy s2d(handle, input dev buffer[2], (void *)C);
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(g E30)
bm malloc device byte(handle, &output dev buffer[0], M * N * sizeof(float));
bm image data format extin dtype = DATA TYPE EXT FLOAT32;
bm image data format ext out dtype = DATA TYPE EXT FLOAT32;
bmcv gemm ext(handle,
is A trans,
is_B_trans,

b

K7
alpha,
input dev_ buffer[0],
input dev_ buffer[1],
beta,
input dev buffer[2],
output dev buffer[0],
in_dtype,
out dtype);

delete A;

delete B;

delete C;

delete Y;

for (int i =0;1 < 3; i++)

{
}

bm free device(handle, output dev buffer[0]);

bm free device(handle, input dev buffer[i]);

5.47 bmcv_matmul

AL TR ASEIL 8-bit Bl R YA TR, W~

C = (AX B)>>rshift_bit (5.1)

C = alpha x (A x B) + beta (5.2)

)
=

A BEAWAM M, HBPEIEA AT DA unsigned char 53 signed char ZE#AIf) 8-bit %
¥, KR (M, K)

B B8 ARAE R, HEPRZEB AT PLE unsigned char 5(3 signed char ZE%If) 8-bit %
i, KK (K, N)
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- O RE AR, HEPRRAREZ R DS int8, int16 53 floatd32, JiFHCERE

% C R intS W nt16 B, AT LRAR (5.1) TRE, TERAFEERT A
B, %4 A BIHRTAFER C ARTAFEH, HIUHA S

% C J2 float32 i, $f7 BB (5.2) WPIEE.

- rshift bit 2EEMRBAEE, Y4 C & int8 5l intl6 WHAHRL, T KR
AIREB Y 8-bit B E 16-bit HYEHE, BroAH F ] ARRE — & WA R4, il 5
FE BE R 13

- alpha fil beta &2 float32 HJH &%, 24 C & float32 B A B %L

B2 LIRS 0 T
bm status t bmcv matmul(bm handle t handle,

int M,
int N,
int K,
bm device mem t A,
bm device mem t B,
bm device mem t C,
int A sign,
int B _sign,
int rshift bit,
int result type,
bool is B _trans,
float alpha = 1,
float beta = 0);

ALPER TS S g

1232 11 37+ BM1684/BM1684X,

A Z B W] :

- bm_handle t handle
W AZ%(. bm_handle AJfA
- int M
WASH. Wi A R C MiTEK
- int N
HWASE HFE B FARE C M3
- int K
WA A BFIECRIAERE B AAT4L
- bm_device mem t A

HIASHL. BURZEAE A BOREHR BT device HUNEER# host Hullt. ATH-cRr
HEF host % M2 B B0 s2d Moz

Copyright © SOPHGO 171



CHAPTER 5. BMCV API

- bm_ device mem t B

WA RAEAEIE B M7 b EARAT L device #ihk =i host Hihk. WIREHETF
JUCT host ZS[RIM R H 258 i s2d iz «

- bm_device_ mem t C
2% RAEAERE C MR BRI device Hihib sl host Milik. #I2RJE host
Hohik, W24 beta A% 0 I, TRHINTS BEh5e M s2d itaz, IR Esh5e i d2s
- int A sign
WMASE. K A WY, 1 AT, 0 BREfFS.
- int B_sign
WMAZSE. ARHE B IS, 1 3RA15, 0 2R,
- int rshift bit
MASEL R AEEL, NARTE. A2 result_type ST 0 503 1 AL
- int result _type
WA WA IR, 0 FUR2 int8, 1 UK intl6, 2 FIK float32,
- bool is_ B trans
WMASH AR B REH IR AL E .
- float alpha

WAL, WA AR B MIsRZ SR LI AR, HA Y result_type 5T 2 I AA
R, BOMEA Lo

. float beta

AR, AERIMAPREE C ZaT, I EZmEs R, HA Y result_type T 2 WhAA
R, BOAMEN 0,

BRI BEWI:
. BM_SUCCESS: 3
- oAl R

ZN v

int M=3,N=4,K=5;
int result type = 1;

boolis B trans = false;
int rshift bit = 0;

char *A = new char[M * KJ;
char *¥B = new char[N * K];
short *C = new short[M * NJ;

memset(A, 0x11, M * K * sizeof(char));
memset(B, 0x22, N * K * sizeof(char));

(R IgkEr)
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bmcv _matmul(handle,

bm mem from system((void *)A),
bm mem from system((void *)B),
bm mem from system((void *)C),
1
L,
rshift bit,

result type,
is B _trans);

delete A;
delete B;
delete C;

5.48 bmcv_ distance

IWRZHEZR T 2 R G ARG, B8 AP IEEZERY device memory Hr,
TR E — R AR S LA . ARBME N float KA

LR

bm status t bmcv distance(
bm handle t handle,
bm device mem t input,
bm device mem t output,
int dim,
const float *pnt,
int len);

SBLEASIRE R T L E
% 1 375 BM1684/BM1684X .,
A S Bt -
bm handle t handle
W AZ%r. bm_handle fJfH
bm device mem t input
INSEL. FER len A fABKRIY device Z30H] . HA/INA len*dim*sizeof(float).,
bm_device_mem _t output

W 2E. AR len MR ER) device %3[a] . HK/INVHA len*sizeof(float)
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int dim
MASE. SELEETN.
const float *pnt

WMAZSEL. B RIER, KED dim.

int len
MASE. RERAARIECE .
REME 56

BM_SUCCESS: 1§34
Hoftl: i

RIS
int L = 1024 * 1024;
int dim = 3;

float pnt[8] = {0};
for (int i = 0; 1 < dim; ++i)
pnt[i] = (rand() % 2 7 1.f : -1.f) * (rand() % 100 + (rand() % 100) * 0.01);
float *XHost = new float[L * dim];
for (int i = 0;1 < L * dim; ++i)
XHost[i] = (rand() % 2 ? 1.f: -1.f) * (rand() % 100 + (rand() % 100) * 0.01);
float *YHost = new float[L];
bm handle t handle = nullptr;
bm dev request(&handle, 0);
bm device mem t XDev, YDev;
bm_ malloc device byte(handle, &XDev, L * dim * 4);
bm malloc device byte(handle, &YDev, L * 4);
bm memcpy s2d(handle, XDev, XHost);
bmev _distance(handle,
XDev,
YDev,
dim,
pnt,
L))
bm memcpy d2s(handle, YHost, YDev));
delete [| XHost;
delete [| YHost;
bm _free device(handle, XDev);
bm free device(handle, YDev);
bm dev_free(handle);
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5.49 bmcv_min_max

XFAFAE T device memory WL — IR, 1% 1 AT ASRIBGK 25008 v i de A fELAN

f/MH.

PR

bm status t bmcv min max(bm_handle t handle,
bm device mem t input,

float *minVal,
float *maxVal,

int len);
ARFRER IS Sy
% 1 573 BM1684/BM1684X .,
A S B

bm handle t handle
HIAZH. bm_handle JHi
bm device mem t input
WMASEL. WARER device Hilik.
float *minVal
B BRI R/MAESTR, RN NULL WA i/ IME.
float *maxVal
WL A R )G RRI RS R, W NULL WA R KA
int len
MASE. MABIRRKIE.
AT EERPLE
BM SUCCESS: i3
FHoft:
A BIRY

bm handle t handle;
bm status t dev ret = bm dev request(&handle, dev id);
int len = 1000;
float max = 0;
float min = 0;
float *input = new float[len];
for (int i = 0; i < 1000; i++) {
inputli] = (float)(rand() % 1000) / 10.0;

(N uigksr)
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bm device mem t input mem;
bm malloc_device byte(handle, input mem, len * sizeof(float))
bm_ memcpy s2d(handle, input mem, input);
bmcv_ min max(handle,
input mem,
&min,
&max,
len,
2);
bm_free device(handle, input mem);
bm dev_free(handle);
delete [| input;

5.50 bmev_ fft
FFT 5. 28 AL mafialg. a7, s%=2%.

5.50.1 g3

SR —YERCEPILER) FET 115, R GIE TR AR, 58 B FRAT A4 S5 B AH [7] ) 4

.
X —4Ef) FET, 5% batch W5, B :

bm status t bmcv fft 1d create plan(
bm handle t handle,
int batch,
int len,
bool forward,
void *&plan);

ARBRES TS S F :
B U H; BM1684.
A S B -
bm_ handle t handle
W AZ%. bm_handle FJf
int batch
HIANZ%EL. batch H%HE.
int int

W ASEL. B batch 1K E.
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bool forward
MASE BENIEA, false FoRilifa)Asd,
void *&plan
S AT B AR A

BRI B
BM_SUCCESS: )
Hopth: S0

XIFWidE M*N ) FET 3255, #0JEan

bm status t bmcv fft 2d create plan(
bm handle t handle,
int M,
int N,
bool forward,
void *&plan);

Hi A8 -
bm handle t handle
i AZ%L. bm_handle HJip

int M
WASE. BN,
int N

WIASE BTN,
bool forward
WA R NIEAER, false FoRidifn AL .
void *&plan
i SE. AT B B A AR .
BRI B
BM_ SUCCESS: i)
oAt RNg
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5.50.2 1T

S _EA QIR plan BRI A AR EOE R AT 1, SCRPE R AT SE 500 A AP 1
HARA AT

bm status t bmcv fft execute(
bm handle t handle,
bm device mem t inputReal,
bm device mem t inputlmag,
bm device mem t outputReal,
bm device mem t outputlmag,
const void *plan);

bm_status t bmcv fft execute real input(
bm handle t handle,
bm device mem t inputReal,
bm device mem t outputReal,
bm device mem t outputlmag,
const void *plan);

A S Bt -
bm handle t handle
W AZ%r. bm_handle aJfH
bm device mem t inputReal

WASE AU A B SSEE 1) device memory ZS[E], XFT—4E) FFT, K/
A batch*len*sizeof(float), X4t FFT, H K/ M*N*sizeof(float).

bm device mem t inputlmag

BMASE . O AR EEGT 1 device memory Z3[H], X F—4E) FFT, HA/N
A batch*len*sizeof(float), X P4k FFT, HAK/NA M*N*sizeof(float).

bm device mem t outputReal

W S AR S5 R SEET 1 device memory ZS[A], X T —4E FET, K/
A batch*len*sizeof(float), XfF W4k FFT, HAK/NAH M*N*sizeof(float).

bm device mem t outputlmag

W 2 e A R B EGT ) device memory ZS[A], X —4ERY FET, HK/h
A batch*len*sizeof(float), X}FPigk FFT, HAK/INA M*N*sizeof(float).

const void *plan

WMASE BB BTSRRI

R B
BM_SUCCESS: i3
Hofth: JeIg
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5.50.3 $HEX

P 5E G T B BB B A4 o

void bmcv_fft destroy plan(bm handle t handle, void *plan);

5.50.4 RHBIHED

bool reallnput = false;

float *XRHost = new float[M * NJ;

float *XIHost = new float[M * NJ;

float *YRHost = new float[M * NJ;

float *YIHost = new float[M * NJ;

for (inti=0;i < M*N; ++i) {
XRHost[i] = rand() % 5 - 2;
XIHost[i] = reallnput ? 0 : rand() % 5 - 2;

}

bm handle t handle = nullptr;

bm dev request(&handle, 0);

bm device mem t XRDev, XIDev, YRDev, YIDev;

bm malloc_device byte(handle, &XRDev, M * N * 4);

bm malloc device byte(handle, &XIDev, M * N * 4);

bm malloc device byte(handle, &YRDev, M * N * 4);

bm malloc device byte(handle, &YIDev, M * N * 4);

bm memcpy s2d(handle, XRDev, XRHost);

bm memcpy s2d(handle, XIDev, XIHost);

void *plan = nullptr;

bmcv_ fft 2d create plan(handle, M, N, forward, plan);

if (reallnput)
bmev_fft execute real input(handle, XRDev, YRDev, YIDev, plan);

else
bmcev_ fft execute(handle, XRDev, XIDev, YRDev, YIDev, plan);

bmcv_fft destroy plan(handle, plan);

bm memcpy d2s(handle, YRHost, YRDev);

bm memcpy d2s(handle, YIHost, YIDev);

bm free device(handle, XRDev);

bm free device(handle, XIDev);

bm free device(handle, YRDev);

bm_free device(handle, YIDev);

bm dev_free(handle);
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5.51 bmcv_calc_ hist

5511 EFHE

ARG IS Sy
% 1 57 BM1684/BM1684X.,
#ZIEA:

bm status t bmcv calc hist(
bm handle t handle,
bm device mem t input,
bm device mem t output,
int C,
int H,
int W,
const int *channels,
int dims,
const int *histSizes,
const float *ranges,
int inputDtype);

SR :
bm handle t handle
i AZ%(. bm_handle ] .
bm device mem t input

HIAZEL. % device memory ZS[AIfEM T AR dE, KA PUE float32 B uint8, H
Z4 inputDtype 7€ . HA/NA C¥H*WHsizeof(Dtype).,

bm device mem t output

it 280, % device memory 73 [AJAFfiff T 45, ALy float, FK/NA hist-

Sizes|0] *histSizes[1]*--- -+ *histSizes|n] *sizeof(float) .
int C

MASE. AR .

int H

MASE AR A

int W

WMASHE AR EE W VR .
const int *channels

WMASE. WEITHEE T EM channel 5158, HKER dims, FAITCRERBELINT
C.

Copyright © SOPHGO 180



CHAPTER 5. BMCV API

int dims
WMASE W ET YL, BT 3.
const int *histSizes
MIASEL W AEAS channel St B 7 BG4, HAKER dims.
const float *ranges
WMASE . BMEESSSEITNERE, HKEH 2*dims.
int inputDtype
MASHE MABIRRIZER: 0 FIR float, 1 IR uint8.
AR E
BM_ SUCCESS: i3
Fofd: 2R
Rl

int H = 1024;
int W = 1024;
int C = 3;
int dim = 3;
int channels[3] = {0, 1, 2};
int histSizes[] = {15000, 32, 32},
float ranges[] = {0, 1000000, 0, 256, 0, 256};
int totalHists = 1;
for (int i = 0; i < dim; ++i)
totalHists *= histSizesli];
bm handle t handle = nullptr;
bm status tret = bm dev request(&handle, 0);
float *inputHost = new float[C * H * W],
float *outputHost = new float[totalHists];
for (int i = 0;1 < C; ++i)
for (int j = 0; j < H * W; ++j)
inputHost[i * H * W + j] = static cast<float>(rand() % 1000000);
if (ret !'= BM_SUCCESS) {
printf("bm dev request failed. ret = %d\n", ret);
exit(-1);
}
bm device mem t input, output;
ret = bm_ malloc device byte(handle, &input, C * H * W * 4);
if (ret !'= BM_SUCCESS) {
printf("bm malloc device byte failed. ret = %d\n", ret);
exit(-1);
}
ret = bm memcpy s2d(handle, input, inputHost);
if (ret !'= BM_SUCCESS) {
printf("bm memcpy s2d failed. ret = %d\n", ret);
exit(-1);

—~

Copyright © SOPHGO

181



CHAPTER 5. BMCV API

}

ret = bm_malloc_device byte(handle, &output, totalHists * 4);
if (ret !'= BM_SUCCESS) {
printf("bm malloc device byte failed. ret = %d\n", ret);
exit(-1);
}
ret = bmev calc  hist(handle,
input,
output,

channels,
dim,
histSizes,
ranges,
0);
if (ret !'= BM_SUCCESS) {
printf("bmecv calc hist failed. ret = %d\n", ret);
exit(-1);
}
ret = bm_memcpy d2s(handle, outputHost, output);
if (ret !'= BM_SUCCESS) {
printf("bm memcpy d2s failed. ret = %d\n", ret);
exit(-1);
}
bm _free device(handle, input);
bm _free device(handle, output);
bm dev_free(handle);
delete [| inputHost;
delete [| outputHost;

551.2 HEMEFE

JISLIFAENEE R E A
% 11 574 BM1684/BM1684X .
#Zrgk:

bm status t bmcv calc hist with weight(
bm handle t handle,
bm device mem t input,
bm device mem t output,
const float *weight,
int C,
int H,
int W,
const int *channels,

—~

T TgESE)
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int dims,

const int *histSizes,
const float *ranges,
int inputDtype);

SR :
bm handle t handle
i AZ%. bm_handle fJ{#.
bm device mem t input
WIAZHL. % device memory ZE[AJFFAE THIAKME, HA/NA CHH*Wsizeof(Dtype).
bm device mem t output

it Z 8. % device memory 2 [AJfFfiff 7 th 45 2R, R4 float, HK/NH hist-
Sizes|0]*histSizes[1]* -+ - *histSizes|n]*sizeof(float) .

const float *weight

MAZSA channel W NCRIEGSTT BT RIS BIRCE, HOR/Nh H*Wsizeof(float) ,
R A (R4 1 WS EE B e A .

int C

WA AR EEE .

int H

MASE AR N EE R
int W

WA AR EE R 5
const int *channels

WASH. FHETRET BN channel 5113, KRN dims, FAICRMELI/NT
C.

I

int dims

WMASE. WL EITEYEE, BORAKT 3.

const int *histSizes

WASH. WIYAEDS channel SEiTE TG, KN dims.
const float *ranges

WASE. HNEESSEITIEE, HKER 24dims.

int inputDtype

BMASE WABIREAL: 0 F5 float, 1 FIR uint8.
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BRI B :
. BM_SUCCESS: iz
- HA: R

5.52 bmcv__nms

B O TIH R MR RS 2 P RHE, IR B R EARAE .
ARG IS Sy

% 1 573 BM1684/BM1684X .

B

bm status t bmcv nms(bm handle t handle,
bm device mem t input proposal addr,
int proposal _size,
float nms_threshold,
bm device mem t output proposal addr)

e L
- bm_handle t handle
# AZ%(. bm_handle 4.
- bm_device mem t input proposal addr

MASEC WA EHERE ek, AW R HE RS 454 face_rect t, T
TS U . FEYH bm_mem  from _system () £ sk 5 A0 SRS AL K
bm_device mem t X} ALY o

- int proposal _size

WA PIRHEANEL
- float nms_ threshold

WMASE. UEMRHER I, S EBUNTZBHER AR S Pad g .
- bm_device mem t output proposal addr

W S S Y RO BT, s W A RE RO 4544 S nms_proposal_t, i¥:
R IR U] . FF2 ) bm_mem  from system () Ff EdfE bk Fe A i 1k
bm_device mem t FX} R A S5 o

BRI
. BM_SUCCESS: {3
- HAt: e
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B i )
face _rect t i T—PYIARMEALFRAT B DA SR I 4350

typedef struct

{
float x1;
float y1;
float x2;
float y2;
float score;

}Hace rect t;

x1 R T YA ZE S R AL AR
y1 ik 7Y AAE i AR AR
x2 A T YIARAE A D G R AR AR
y2 A T YRR GBI A AR
score FHiR T P ARMEXT B 43k
nms_ proposal _t ik [ #i A HER 5 B o

typedef struct

{
face rect t face rect{MAX PROPOSAL NUMJ;
int size;
int capacity;
face rect t *begin;
face rect t *end,
} nms proposal t;

* face rect $#1 T B IRE WY KAER K
* size $378 T 1t i 5 13 2| B Ay RAE %

* capacity #3738 JE Y RAE R AN
* begin # 1 f

* end # 1 A

R 7 Bil:

nms proposal t *output proposal = new nms proposal t;

int proposal size =32;

float nms threshold = 0.2;

for (int i = 0; i < proposal _size; i++)

{
proposal rand[i].x1 = 200;
proposal rand[i].x2 = 210 ;

face rect t *proposal rand = new face rect t{MAX PROPOSAL NUM];
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proposal rand[i].y1 = 200;
proposal rand[i].y2 = 210;
proposal rand[i].score = 0.23;
}
bmcv_nms(handle,
bm mem from system(proposal rand),
proposal _size,
nms_threshold,
bm mem from system(output proposal));
delete[] proposal rand,
delete output proposal;

H: R G
1% api AJ# A K proposal A 56000,

5.53 bmcv_nms_ ext

%A% 2 bmev_nms LR SOE I, 308 Hard_NMS/Soft_ NMS/Adaptive_ NMS/SSD_NMS,
AT MR IR RIS 2 HAE, TR EIRE AAE.

ALPRER I 3 g

1%3% 11 57 FF BM1684/BM1684X .,

HIEA:

bm status t bmcv nms ext(bm handle t  handle,

bm device mem ¢t input proposal addr,
int proposal _size,
float nms_threshold,
bm device mem t output proposal addr,
int topk,
float score threshold,
int nms _alg,
float sigma,
int weighting method,
float * densities,
float eta)

S
bm_ handle t handle
B AZ%L. bm_handle FJHf .
bm device mem t input proposal addr

BINSE W AN YR AE B T AE HuhE B A R B S5 H Sk face_rect_t, L
TR U], FHZEVE A bm mem  from  system() B HHE MRS A A R
bm device mem t FfX}E ASEHY o

Copyright © SOPHGO 186



CHAPTER 5. BMCV API

- int proposal size

WASE PIRHEN S
- float nms_ threshold

MASH SIEMRERBIE, DEUNTZBIER YRR S od i .
- bm_device mem t output proposal addr

W S S Y RO BT, W A RE RO 4544 S nms_proposal _t, i¥:
DR RG] . FF2 ) bm_mem  from system () R Bdfs bk F A i 1L
bm_device mem t FfX} R A L5 o

- int topk
MIASE BHIARMN, KHIELERTRERAYY R A E 1 .

- float score threshold

B ASE. M4EH Soft NMS u{# Adaptive NMS B}, L score threshold, 4
score KT IZ(HIT, score FFX I AOHERFL e i

- int nms_alg

LTINS GO N [ < NMS - A~ T Vi = N A
Hard NMS/Soft NMS/Adaptive NMS/SSD NMS,

- float sigma
W ASEL. 4f#i ] Soft NMS m(# Adaptive NMS B}, Gaussian re-score EREHIZS%L.
- int weighting method

I ASE 4 Soft NMS m# Adaptive NMS I}, re-score BREGET : fIHELM:
FUEHM Gaussian FUH. WIESE:

typedef enum {
LINEAR WEIGHTING = 0,
GAUSSIAN WEIGHTING,
MAX WEIGHTING TYPE
} weighting method _e;

LA R
5 = {si, iou(M,b;) < Ny
si X (1 —iou(M,b;)), iou(M,b;) > N,
Caussian KU FEAAT
5= i x eiou(M. b/

EHEPAZEARA, M AT score i RKIPIAHE, b F7m HAth score H M REIPIAIE,
si e HAth score H M RHIMIAIER) score fH, Ny K NMS TR, o XA IS4

float sigma.,
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float™ densities

i ANZH. Adaptive-NMS % & (H .

float eta

HAZE. SSD-NMS #%, HT % iou M.
B :

BM_SUCCESS: )

Hofth: R0
(MZZRE

#include <assert.h>
#include <stdint.h>
#include <stdio.h>
#include <algorithm>
#include <functional>
#include <iostream>
#include <memory>
#include <set>

#include <string>
#include <vector>
#include <math.h>
#include "bmcv_api.h"
#include "bmcv internal.h"
#include "bmcv_common bm1684.h"

#define MAX PROPOSAL NUM (65535)
typedef float bm nms data type t;

typedef struct {
float x1;
float y1,;
float x2;
float y2;
float score;

} face rect t;

typedef struct nms proposal {

int size;
face rect t face rectfMAX PROPOSAL NUM];
int capacity;

face rect t *begin;
face rect t *end;
} nms proposal t;

typedef enum {
LINEAR WEIGHTING = 0,
GAUSSIAN WEIGHTING,
MAX WEIGHTING TYPE
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} weighting method e;

template <typename data type>
static bool generate random buf(std::vector<data type> &random buffer,

int random min,
int random max,
int scale) {

for (int i = 0; i < scale; i++) {
data type data val = (data_type)(
random min + (((float)((random max - random min) * i)) / scale));
random_buffer.push back(data val);

}

std::random_shuffle(random_buffer.begin(), random _buffer.end());

return false;

}

int main(int arge, char *argv[]) {
unsigned int seed1 = 100;
bm nms data type t nms threshold = 0.22;
bm nms data type t nms score threshold = 0.22;

bm nms data type t sigma = 0.4;
int proposal size = 500;
int rand loop num = 10;

int weighting method = GAUSSIAN WEIGHTING;

std::function<float(float, float)> weighting func;

int nms type = SOFT NMS; // ADAPTIVE NMS / HARD NMS / SOFT NMS
const int soft nms total types = MAX NMS TYPE - HARD NMS - 1;

for (int rand loop idx = O;rand loop idx < (rand loop num * soft nms total
—types);rand loop idx++) {
for (int rand mode = 0; rand mode < MAX RAND MODE,; rand mode++)
—~{
std::shared ptr<Blob<face rect t>> proposal rand =
std::make shared<Blob<face rect t>>(MAX PROPOSAL_ NUM);
std::shared ptr<nms proposal t> output proposal =
std::make shared<nms proposal t>();

std::vector<face rect t> proposals _ ref;
std::vector<face rect t> nms_proposal;
std::vector<bm nms data type t> score random buf;
std::vector<bm nms data type t> density vec;
std::shared ptr<Blob<float>> densities =

std::make shared<Blob<float>>(proposal size);
generate random buf<bm nms data type t>(

score _random _buf, 0, 1, 10000);
face rect t *proposal rand ptr = proposal rand.get()->data;
float eta = ((float)(rand() % 10)) / 10;
for (int32 t1i=0;1i < proposal size; i++) {

proposal _rand ptrfi].x1 =

((bm nms data type t)(rand() % 100)) / 10;
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proposal rand ptr[i].x2 = proposal rand ptr[i].x1
+ ((bm_nms data_type t)(rand() % 100)) / 10;
proposal rand ptr[i].yl =
((bm_ nms data type t)(rand() % 100)) / 10;
proposal rand ptr[i].y2 = proposal rand ptr[i].y1
+ ((bm_nms data type t)(rand() % 100)) / 10;
proposal rand ptr[i].score = score random buf[i];
proposals ref.push back(proposal rand ptrli]);
densities.get()->datali] = ((float)(rand() % 100)) / 100;
}
assert(proposal size <= MAX PROPOSAL NUM);
if (weighting method == LINEAR WEIGHTING) {
weighting func = linear weighting;
} else if (weighting method == GAUSSIAN WEIGHTING) {
weighting func = gaussian weighting;
1 else {
std::cout << "weighting method error: " << weighting method
<< std::endl;
}

bmcv nms ext(handle,
bm mem from system(proposal rand.get()->data),
proposal _size,
nms_threshold,
bm mem from system(output proposal.get()),
l)
nms_score_threshold,
nms_type,
sigma,
weighting method,
densities.get()->data,
eta);
}
}

return O;

}

TP
% api Al ARYHCK proposal %k 1024,
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5.54 bmcv_nms_ yolo

% 1 H AT SRR yolov3/yolov?, JATFHERMZITRAGES Z AP IARIE, TS HEIAE.

JISLIFA NS E A
% 1 57 BM1684/BM1684X.,
B

bm status t bmcv nms yolo(
bm handle t handle,
int  input num,
bm_device mem t bottom[3],
int  batch num,
int  hw_shape[3][2],
int num_classes,
int num_Dboxes,
int  mask group size,
float nms_threshold,
float confidence threshold,
int  keep top k,
float bias[18],
float anchor _scale[3],
float mask[9],
bm device mem t output,
int  yolo flag,
int len per batch,
void *ext)

SE]:
bm handle t handle
W AZ%. bm_handle FJH.
int input  num
MAZE. HiA feature map & .

bm device mem t bottom|3]

B AZE, bottom B, FFEPA bm mem from  system() R EHuhEAE L

JiEEA R bm_device _mem _t X W45 o
int batch num

WiAZEL. batch HUEE .

int hw_shape[3][2]

I ANSH. Hi A feature map #) h. w.

int num_ classes

WMASEL. BRI .
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int num_ boxes

WA MBS Z DAARFERER anchor box.
int mask_group_size

WMASE. MIERRGT

float nms_ threshold

WMASH SIEWRERBIE, BN ZBIER YRR S o i .
int confidence threshold

MASE. EEE.

int keep top k

WASEL. PRAFAT k L

int bias|18]

WMASEL. WE.

float anchor scale|3]

#H ANZ%. anchor PR ~F.

float mask[9]

WMASHL. B

bm device mem t output

BASHL AN, T bm_mem _from_system() ¥ HLALEE LR
A6k bm_device mem t FrXf W S5

int yolo flag

W AS%. yolov3 B} yolo flag=0, yolov7 i yolo flag=2.
int len per batch

MASHE BSBOR, U T Y ORI

int scale

WA AARRGE . RSEUHE yolovT WAL,

int *orig image shape

WASE. FIGE R w/h, #% batch Hiffi, 40 batch4: wl hl w2 h2 w3 h3 w4 h4,
S HAE yolovT HHAERL,

int model h
MASH. BB shape h, ZBEHE yolovT HAERL.
int model w

W ANZE. B shape w, ZSE{AE yolov7 FHA%H.
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void *ext
T SE. WRFEHSE, W DAEX B . yolov? e T 4 NSHCh:

typedef struct yolov7 info{

int scale;
int *orig image shape;
int model h;

int model w;
} yolov7 info t;

FggE# A int scale: scale flag, int* orig image shape: JFRIGIE Y w/h, $% batch H
i, Hin batch4: wl hl w2 h2 w3 h3 w4 h4, int model h: %[ shape h. int model w:

Wi shape wo XEESEHE yolovT FFARE,

B
BM_SUCCESS: i3
Hofth:

(MEZHE

#include <time.h>
#include <random>
#include <algorithm>
#include <map>

#include <vector>
#include <iostream>
#include <cmath>
#include <getopt.h>
#include "bmcv api ext.h"
#include "bmcv common bm1684.h"
#include "math.h"

#include "stdio.h"

#include "stdlib.h"
#include "string.h"
#include <iostream>
#include <new>

#include <fstream>

#define KEEP TOP K 200
#define Dtype float
#define TIME PROFILE

typedef struct yolov7 info{
int scale;
int *orig image shape;
int model h;
int model wr;

} yolov7 info_t;

int main(int arge, char *argv[]) {
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int DEV_ID = 0;

int H =16, W = 30;

int bottom num = 3;

int dev_ count;

int f data from file = 0;
int f tpu forward = 1;

bm_status t ret = BM_SUCCESS;

int batch num = 32;

int num_classes = 6;

int num_boxes = 3;

int yolo flag = 0; //yolov3: 0, yolov7: 2
int len per batch = 0;

int keep top k = 100;

float nms_threshold = 0.1;

float conf threshold = 0.98f;

int mask group size = 3;

float bias[18] = {10, 13, 16, 30, 33, 23, 30, 61, 62, 45, 59, 119, 116, 90, 156, 198, 373,.

326};

float anchor scale[3] = {32, 16, 8};
float mask[9] = {6, 7, 8, 3, 4, 5, 0, 1, 2};
int scale = 0; //for yolov7 post handle
int model h = 0;
int model w = 0;
int mode value end = 0;
bm dev request(&handle, 0);
int hw_ shape[3][2] = {

{H*1, W*1},

{H*2, W*2},

{H*4, W*4},
k

int size bottom|[3];

float* data bottom][3];

int origin image shape[batch num * 2] = {0};

if (yolo flag == 1){
num_boxes = 1;
len per batch = 12096 * 18;
bottom num = 1,

} else if (yolo flag == 2){
//yolov7 post handle;
num_boxes = 1;
bottom num = 3;
mask group size = 1;
scale = 1;
model h = 512;
model w = 960;
for (inti=0;1i< 3;i++){
mask[i] = i

}
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}

for (int i = 0; i < 6; i++)
bias[i] = 1,

for (inti = 0;1 < 3; i4++)
anchor scalefi] = 1;

for (int i = 0; 1 < batch num; i++){
origin image shape[i*2 + 0] = 1920;
origin image shape[i*2 + 1] = 1080;

}

// alloc input data
for (int i = 0;1 < 3; ++i) {

}

if (yolo flag == 1){
size_bottom[i] = batch num * len per batch;

} else {

size bottom[i] = batch num * num boxes *
(num_ classes + 5) * hw_shape[i][0] * hw _shapeli][1];
}

try {
data_bottoml[i] = new float[size bottoml[i]];

catch(std::bad alloc &memExp)
{

std::cerr< <memExp.what() < <std::endl,
exit(-1);

}

if (f data from file) {

#if defined(  aarch64 )
#define DIR ~ "./imgs/"
Ffelse
#define DIR ~ "test/test api bmdnn/bm1684/imgs/"
#endif
printf("reading data from: \"" DIR "\"\n");
char path[256];
if (yolo_flag == 1) {
FILE* fp = fopen("./output ref data.dat.bmrt", "rb");
size t cnt = fread(data bottom[0],
sizeof(float), size bottom[0]*batch num, fp);
cnt = cnt;
fclose(fp);
} else {
for (int i = 0; i < batch num; ++i) {
sprintf(path, DIR "b%d 13.bin", i);
FILE* fp = fopen(path, "rb");
size t cnt = fread(data bottom[0] + i * size bottom[0] / batch num,
sizeof(float), size bottom[0] / batch num, fp);
cnt = cnt;

(R IgkEr)
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fclose(fp);

sprintf(path, DIR "b%d 26.bin", i);

fp = fopen(path, "rb");

cnt = fread(data bottom[1] + i * size bottom[l] / batch num,
sizeof(float), size bottom[1] / batch num, fp);

cnt = cnt;

fclose(fp);

sprintf(path, DIR "b%d 52.bin", i);

fp = fopen(path, "rb");

cnt = fread(data bottom[2] + i * size bottom[2] / batch num,
sizeof(float), size bottom[2] / batch num, fp);

cnt = cnt;

fclose(fp);

}
}
} else {

ofstream file 1("1.txt", std::ios::out);
ofstream file 2("2.txt", std::ios::out);
ofstream file 3("3.txt", std::ios::out);

std::random device rd;
std::mt19937 gen(rd());
std::uniform real distribution<> dist(0, 1);

// alloc and init input data
for (int j = 0; j < size bottom[0]; +-+j){
if (yolo_flag == 2){
data_bottom][0][j] = dist(gen);
} else {
data_bottom[0][j] = (rand() % 1000 - 999.0f) / (124.0f);

file 1 << data bottom[0][j] <<endl,

}

for (int j = 0; j < size_bottom][1]; ++j){
if (yolo_flag == 2){
data bottom][1][j] = dist(gen);
} else {
data_bottom][1][j] = (rand() % 1000 - 999.0f) / (124.0f);

}

file 2 << data_bottom[1][j] <<endl,

}

for (int j = 0; j < size_bottom[2]; ++j){
if (yolo_flag == 2){
data_bottom[2][j] = dist(gen);
} else {
data_bottom|[2][j] = (rand() % 1000 - 999.0f) / (124.0f);
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file 3 << data bottom[2][j] <<endl,

}
}

// alloc output data

float* output bmdnn;

float* output native;

try {
output bmdnn = new float[output size];
output native = new float[output size];

}

catch(std::bad alloc &memExp)
{
std::cerr< <memExp.what() < <std::endl,
exit(-1);
}
memset(output bmdnn, 0, output size * sizeof(float));
memset(output native, 0, output size * sizeof(float));

bm dev request(&handle, 0);
bm device mem t bottom[3] = {
bm mem from system((void*)data bottom[0]),
bm mem from system((void*)data bottom][1]),
bm mem from system((void*)data bottom|[2])
g
yolov7 info t *ext = (yolov7 info t*) malloc (sizeof(yolov7 info t));
ext->scale = scale;
ext->orig image shape = origin image shape;
ext->model h = model h;
ext->model w = model w;

ret = bmcv_nms_ yolo(

handle, bottom num, bottom,

batch num, hw shape, num classes, num_boxes,

mask group size, nms threshold, conf threshold,

keep top k, bias, anchor scale, mask,

bm mem from system((void*)output bmdnn), yolo flag, len per batch,-
—(void*)ext);

return O;

}
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5.55 bmcv_cmulp

i N SRR Rk, R AT

outputReal + outputImag x i = (inputReal + inputImag X i) x (pointReal 4+ pointImag X 7)

outputReal = inputReal x pointReal — inputlmag x pointImag

outputImag = inputReal x pointImag + inputImag x pointReal
Hor, i REECASL, WEAR = -1
ALBRZR MY S Sy
% 1 573 BM1684/BM1684X .,
#ZIE:

bm status t bmcv cmulp(

bm handle t  handle,

bm device mem t inputReal,
bm device mem t inputlmag,
bm device mem t pointReal,
bm device mem t pointImag,
bm device mem t outputReal,
bm device mem t outputlmag,

int batch,
int len);
A S B

bm handle t handle
W AZ%. bm_handle ],

bm device mem t inputReal

WAL I A TEEBRY device Hilik.

bm device mem t inputlmag

M ASE. A AR device Hiidik.

bm device mem t pointReal

MAS I — ALY device Hihik.
bm device mem t pointlmag

MASE AT — M AR device Hidik.
bm device mem t outputReal

SR AP S device Mk
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bm_device mem_t outputImag
SR A TR device Hidik.
int batch
1 AZ%0. batch BI¥E.
int len
MAZE. — batch HEEAEE
BRI B
BM_SUCCESS: 3}
HoAd: 2R
TR
L B S float
ZN I

int L = 5;

int batch = 2;

float *XRHost = new float[L * batch];

float *XIHost = new float[L * batch];

float *PRHost = new float[L];

float *PIHost = new float[L];

for (int i = 0;1 < L * batch; ++i) {
XRHost[i] = rand() % 5 - 2;
XIHost[i] = rand() % 5 - 2;

}

for (int i = 0;1 < Lj ++i) {
PRHost[i] = rand() % 5 - 2;
PIHost[i] = rand() % 5 - 2;

}

float *YRHost = new float[L * batch];

float *YIHost = new float[L * batch];

bm handle t handle = nullptr;

bm dev request(&handle, 0);

bm device mem t XRDev, XIDev, PRDev, PIDev, YRDev, YIDev;

bm_ malloc device byte(handle, &XRDev, L * batch * 4);

bm malloc device byte(handle, &XIDev, L * batch * 4);

bm malloc_device byte(handle, &PRDev, L * 4);

bm malloc device byte(handle, &PIDev, L * 4);

bm malloc_device byte(handle, &YRDev, L * batch * 4);

bm_ malloc device byte(handle, &YIDev, L * batch * 4);

bm memcpy s2d(handle, XRDev, XRHost);

bm memcpy s2d(handle, XIDev, XIHost);

bm_ memcpy s2d(handle, PRDev, PRHost);

bm memcpy s2d(handle, PIDev, PIHost);

bmcv_cmulp(handle,

(R uigkz:)
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XRDev,

XIDev,

PRDev,

PIDev,

YRDev,

YIDev,

batch,

L);
bm_ memcpy d2s(handle, YRHost, YRDev);
bm memcpy d2s(handle, YIHost, YIDev);

delete[] XRHost;

delete[] XIHost;

delete[] PRHost;

delete[] PIHost;

delete[] YRHost;

delete[] YIHost;

bm free device(handle, XRDev);
bm_free device(handle, XIDev);
bm_free device(handle, YRDev);
bm free device(handle, YIDev);
bm _free device(handle, PRDev);
bm free device(handle, PIDev);
bm dev_free(handle);

5.56 bmcv_faiss _indexflat|P

VR ) 1) B -5 R P 1] B A N AR S, B AT K (sort _ent) A DUTRC 4 A AR g i %

X G]
SIS EINEE S E A

%3 AL BM1684X,
#EA:

bm status t bmcv faiss indexflatIP(
bm handle t  handle,
bm device mem t input data global addr,
bm device mem t db data global addr,
bm device mem t buffer global addr,
bm device mem t output sorted similarity global addr,
bm device mem t output sorted index global addr,

int vec dims,

int query Vvecs num,
int database vecs num,
int sort cnt,

int is_transpose,
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(82 )
int input dtype,
int output dtype);
A Z B -

bm handle t handle

B AZEL. bm_handle ).

bm device mem t input data global addr

WA A ) AU R device 25 [H] .

bm device mem t db_ data global addr

BIANSEL . AFIURPE M S B AR RE Y device 23[H],

bm device mem t buffer global addr

WS PO N ZeAr 25 1] .

bm device mem t output sorted similarity global addr

S AEEET R B VEECRY W BERY device 25[H]

bm device mem t output sorted index global add

LA Atk A BUEX R T device 251,

int vec_dims

WASH R

int query vecs num

WMASE. B ER L.

int database vecs num

WASHL PR R

int sort cnt

IASEL. i sort _cnt A VERCHY AFR(E.

int is_ transpose

MAZEL. 0 FIRIREMFEASE; 1 FORIREH PR E .

int input_ dtype

MASH WAEPEEAY, F float F1 char, 5 FRIR float, 1 /R char,

int output dtype

WS WM BEE, S float il int, 5 R float, 9 R int.
BRIAF e

BM_ SUCCESS: i3]
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Hoptl: SR
R
L d AN (i) &) AR AR RN &) RBRRE, float 5 char.
2. W HE R S AR R B a2 28k float BY int, FHXT . RS HIEHEISALA int.,
3. JEFEEE DA database _vecs num * vec dims X HERAENTEF . HLEE, S8

is_transpose T HBE N 1.

4. i) ) BRSO 1) B AR B EBOR, FORPIE AU R . I, 7E TopK i F2H
Xt PR B {E 5 Pk P

5. %O T Faiss::IndexFlatIP.search(), 7 BM1684X 5C¥l. % & BM1684X |- Tensor
Computing Processor WJIELENALE, £M%F 100W JEEE, v DATFEAL PSS F— IR & Z 2 512
A~ 256 ZERHIA .

A BHRHEY

int sort cnt = 100;

int vec dims = 256;

int query vecs num = 1;

int database vecs num = 2000000;
int is_transpose = 1;

int input dtype = 5; // 5: float

int output dtype = 5;

float *input data = new float[query vecs num * vec dims;
float *db_data = new float[database vecs num * vec dims];

void matrix gen data(float* data, u32 len) {
for (u321i=0;1i < len; i++) {
datali] = ((float)rand() / (float)RAND MAX) * 3.3;
}

}

matrix gen data(input data, query vecs num * vec dims);
matrix gen data(db_data, vec dims * database vecs num);

bm handle t handle = nullptr;

bm dev request(&handle, 0);

bm device mem t query data dev mem;

bm device mem t db data dev mem,;

bm malloc device byte(handle, &query data dev mem,
query vecs num * vec dims * sizeof(float));

bm malloc device byte(handle, &db data dev mem,
database vecs num * vec dims * sizeof(float));

bm memcpy s2d(handle, query data dev mem, input data);

bm memcpy s2d(handle, db data dev mem, db data);

float *output dis = new float[query vecs num * sort cnt];
int *output inx = new int[query vecs num * sort cnt];
bm device mem t buffer dev mem,;
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bm device mem t sorted similarity dev mem,;
bm device mem ¢t sorted index dev mem;
bm_ malloc device byte(handle, &buffer dev mem,
query vecs num * database vecs num * sizeof(float));
bm malloc device byte(handle, &sorted similarity dev mem,
query vecs num * sort cnt * sizeof(float));
bm malloc device byte(handle, &sorted index dev mem,

query vecs num * sort cnt * sizeof(int));

bmcv_faiss indexflatIP(handle,
query data dev mem,
db data dev mem,
buffer dev mem,
sorted similarity dev mem,
sorted index dev mem,
vec_dims,
query vecs num,
database vecs num,
sort cnt,
is_transpose,
input dtype,
output dtype);
bm memcpy d2s(handle, output dis, sorted similarity dev mem);
bm memcpy d2s(handle, output inx, sorted index dev mem);
delete[] input data;
delete[] db_data;
delete[] output similarity;
delete[] output index;
bm free device(handle, query data dev mem);
bm_free device(handle, db data dev mem);
bm free device(handle, buffer dev mem);
bm free device(handle, sorted similarity dev mem);
bm free device(handle, sorted index dev mem);
bm dev free(handle);

5.57 bmcv_faiss indexflatL2

VIR RS R R L2 BEEF Oy, AT K (sort_ent) AMRICACHY L2 EEH-F
DIRIENSEE T IVA DG

ABSES TR S
123 Y S BM1684X .,
Egk:

bm status t bmcv faiss indexflatL2(
bm handle t  handle,
bm device mem t input data global addr,

(R IgkEr)
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bm device mem t db data global addr,

bm device mem t query L2norm global addr,

bm device mem tdb L2norm global addr,

bm device mem t buffer global addr,

bm device mem t output sorted similarity global addr,
bm device mem t output sorted index global addr,

int vec dims,
int query vecs_num,
int database vecs num,
int sort cnt,
int is_transpose,
int input dtype,
int output dtype);
i A2 B 5] -

bm_ handle t handle

B AZ%L. bm_handle fJ#f.

bm device mem t input data global addr

WA A ) R AU R device 25 [H] .

bm device mem t db_ data global addr

WIS AERUR I M B A AR device 23],

bm device mem t query L2norm global addr

WMASR PO N BUE R A7 25 1] .

bm device mem t db_ L2norm global addr

i AZ%1. Device addr information of the database norm L2sqr vector.
bm device mem t buffer global addr

1 ANZ%. Squared L2 values stored in the buffer

bm device mem t output sorted similarity global addr
SR AFEE R R PCEC R ABMERY device Z5[H]

bm device mem t output sorted index global addr
SR Al NBYERX Y RTIH) device 231,

int vec_dims

WA R

int query vecs num

WASE AR
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. int database vecs num
MASE JRIE R
. int sort cnt
MASR FhnT sort _ent AN VERCHY L2 M@ P H.
- int is_transpose
MASH 0 FoRIRPEREAEE R, 1 3ORIR R
- int input dtype
WA WMABIERR, SO float, 5 R float.
- int output_dtype
WL SA. WBEER, OCR float, 5 i float.
A ERVAIE
- BM__SUCCESS: i3
- Mot RIK
TR
« EAKEE (o) KRR (IRPE &) RERZEE), float.
- HER IR AR R SR A B 2R AL, float, MR AYZRT [ EHEIEALY int.
+ Bt AR R B L2 JER P Or HE AR RTS8, HAFRETEAL A
3. JEERUE % DA database vecs_num * vec_dims fIENHEAENAE . LI, S5

is_transpose T HRE N 1.

5. AL ) NI A 1) B L2 BB A-F 5 (B0, FORME AL R . I, 78 TopK i
RErX L2 g VO (% TP e -

6. %4 T Faiss:IndexFlatL2.search(), ¥F BM1684X 58, # & BM1684X |- Tensor
Computing Processor HJIELENAE, £F%) 100W JEEE, 7] DATFEAL PSS F— IR &I Z 2 512
A 256 H4ERTHITA o

7. database vecs num 5 sort cnt BHUETEE L &5 database vecs num > sort cnt,
IR

int sort cnt = 100;

int vec dims = 256;

int query vecs num = 1;

int database vecs num = 2000000;
int is_transpose = 1;

int input dtype = 5; // 5: float

int output dtype = 5;

w N =

float *input data = new float[query vecs num * vec dims];
float *db data = new float[database vecs num * vec dims];

(R IgkEr)
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float *vec query = new float[1 * query vecs num)];
float *vec_db = new float[1 * database vecs numl];

void matrix gen data(float* data, u32 len) {
for (u321i=0;1i < len; i++) {
datafi] = ((float)rand() / (float)RAND MAX) * 3.3;
}

}

void fvec norm L2sqr ref(float* vec, float* matrix, int row num, int col num) {
for (int 1 = 0; i < row num; i++)
for (int j = 0; j < col num,; j++)
vec[i] += matrix[i * col num + j] * matrix[i * col num + jJ;

}

matrix gen data(input data, query vecs num * vec dims);

matrix gen data(db data, vec dims * database vecs num);
fvec_norm L2sqr ref(vec query, input data, query vecs num, vec dims);
fvec_norm L2sqr ref(vec db, db data, database vecs num, vec dims);

bm handle t handle = nullptr;

bm_dev request(&handle, 0);

bm device mem t query data dev mem;

bm device mem tdb data dev mem,;

bm device mem t query L2norm dev mem;

bm device mem tdb L2norm dev mem;

bm malloc device byte(handle, &query data dev mem,
query vecs num * vec dims * sizeof(float));

bm malloc_device byte(handle, &db data dev mem,
database vecs num * vec dims * sizeof(float));

bm malloc device byte(handle, &query L2norm dev mem,
1 * query vecs num * sizeof(float));

bm malloc device byte(handle, &db L2norm dev mem,
1 * database vecs num * sizeof(float));

bm memcpy s2d(handle, query data dev mem, input data);
bm memcpy s2d(handle, db data dev mem, db data);

bm memcpy s2d(handle, query L2norm dev mem, vec query);
bm memcpy s2d(handle, db L2norm dev mem, vec db);

float *output dis = new float[query vecs num * sort cnt];

int *output inx = new int[query vecs num * sort cnt];

bm device mem +t buffer dev mem,;

bm device mem t sorted similarity dev mem,;

bm device mem t sorted index dev mem;

bm_ malloc device byte(handle, &buffer dev mem,
query vecs num * database vecs num * sizeof(float));

bm malloc_device byte(handle, &sorted similarity dev mem,
query vecs num * sort cnt * sizeof(float));

bm malloc device byte(handle, &sorted index dev mem,

query vecs num * sort cnt * sizeof(int));
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bmcev _faiss indexflatL2(handle,
query data dev mem,
db data dev mem,
query L2norm dev mem,
db L2norm dev_mem,
buffer dev mem,
sorted similarity dev mem,
sorted index dev mem,
vec_dims,
query vecs num,
database vecs num,
sort cnt,
is_transpose,
input dtype,
output _dtype);
bm memcpy d2s(handle, output dis, sorted similarity dev mem);
bm memcpy d2s(handle, output inx, sorted index dev mem);
delete[] input data;
delete[] db_data;
delete[] vec query;
delete[] vec db;
delete[] output similarity;
delete[] output index;
bm_free device(handle, query data dev mem);
bm free device(handle, db data dev mem);
bm free device(handle, query L2norm dev mem);
bm free device(handle, db L2norm dev mem);
bm free device(handle, buffer dev mem);
bm free device(handle, sorted similarity dev mem);
bm_free device(handle, sorted index dev mem);
bm dev_free(handle);

5.58 bmcv_batch topk

HWHEAA db fie R/ Y k A%, Hi& 1 index.
AL PHES RIS -

%4 1 % F BM1684/BM1684X.,

ZHEX:

bm_status t bmcv batch topk(
bm handle t  handle,
bm device mem t src_data addr,
bm device mem t src index addr,
bm device mem t dst data addr,
bm device mem t dst index addr,
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(g E30)
bm device mem t buffer addr,
bool src_index valid,
int k,
int batch,
int * per batch cnt,
bool same batch cnt,
int src_batch stride,
bool descending);

SRR :
bm_ handle t handle
B AZ%. bm_handle fJH .
bm device mem ¢t src_data addr
Wi ASH. input_data [ HIIEE E .
bm device mem ¢t src_index addr
i ASE. input_index B HUNE(EE, 24 src_index valid A true B}, & EIZSEL.
bm device mem t dst data addr
25, output  data EAAHLNEE B,
bm device mem t dst index addr
it 240, output_index 4
bm device mem t buffer addr
WA b Kb (E R
bool src_index valid
WASHL. R true, WIGEH] sre_index, TRIGEA] H 3L index.
int k
MASH k HE.
int batch
i NS4, batch &
int * per _batch cnt
WASH. 84 batch FEIRECR .
bool same batch cnt
MAZE PN batch B2 A .
int src_ batch stride

Wy ASEL. WIS batch Z (A ATEEES .
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bool descending
WA THyEERET

BRI 3] :
BM_SUCCESS: )
Hofth:

(GEW2 LT
% 1 H AR float32 KA
(MEERIE

int batch _num = 100000;

int k = batch _num / 10;

int descending = rand() % 2;

int batch = rand() % 20 + 1,

int batch stride = batch num,;
bool bottom index valid = true;

bm handle t handle;

bm status tret = bm dev_request(&handle, 0);

if (ret !'= BM_SUCCESS) {
std::cout << "Create bm handle failed. ret = " << ret << std::endl,
exit(-1);

}

float* bottom data = new float[batch * batch stride * sizeof(float)];
int* bottom index = new int[batch * batch stride];

float* top data = new float[batch * batch stride * sizeof(float)];
int* top _index = new int[batch * batch stride];

float* top data ref = new float[batch * k * sizeof(float)];

int* top index ref = new int[batch * kJ;

float* buffer = new float[3 * batch stride * sizeof(float)];

for(int i = 0; i < batch; i++){
for(int j = 0; j < batch _num,; j++){
bottom data[i * batch_stride + j] = rand() % 10000 * 1.0f;
bottom index[i * batch stride + j] =1 * batch_stride + j;
}
}

bm status t ret = bmcv batch topk( handle,
bm mem from system((void*)bottom data),
bm mem from system((void*)bottom index),
bm mem from system((void*)top data),
bm mem from system((void*)top index),
bm mem from system((void*)buffer),
bottom index wvalid,
k’
batch,
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&batch num,
true,

batch stride,
descending);

if(ret == BM_ SUCCESS){
int data _cmp = -1;
int index cmp = -1;
data cmp = array cmp( (float*)top data ref,
(float*)top data,
batch * k,
"topk data",
0);
index cmp = array cmp( (float*)top index ref,
(float*)top index,
batch * k,
"topk index",
0);
if (data_cmp == 0 && index cmp == 0) {
printf("Compare success for topk data and index!\n");
} else {
printf(" Compare failed for topk data and index!\n");
exit(-1);
}
} else {

printf("Compare failed for topk data and index!\n");
exit(-1);

delete [] bottom data;
delete [| bottom index;
delete [| top data;
delete [] top data ref;
delete [] top index;
delete [] top index ref;
bm_ dev free(handle);

5.59 bmcv_hm _distance

PSP A TE R DU
BB

bmcv_hamming distance(
bm handle t handle,
bm device mem t inputl,
bm device mem t input2,
bm device mem t output,
int bits len,
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(& E70)
int inputl num,
int input2 num);
ALPEZR RS 3 :
A LR BM1684X,
SR
bm handle t handle
W AZ%. bm_ handle AJff.
bm image inputl
WMASH a1 BdRn i ik E e .
bm image input2
WASEL. 1 2 R kR
bm image output
i 24, output [ RHHRABEHBILEE
int bits_len
WMASEL. MEPRENICRIKE
int inputl num
WASH. a1 IR
int input2 num
WAZEL. R 2 AR
B 5] -
BM _SUCCESS: i)
HioAt: R0
A B
int bits_len = §;
int inputl num = 2;
int input2 num = 2562;
int* inputl data = new int[inputl num * bits len];
int* input2 data = new int[input2 num * bits len];
int* output ref = new int[inputl num * input2 num];
int* output tpu = new int[inputl num * input2 num];
memset(inputl data, 0, inputl num * bits len * sizeof(int));
memset(input2 data, 0, input2 num * bits len * sizeof(int));
3
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memset(output ref, 0, inputl num * input2 num * sizeof(int));
memset(output tpu, 0, inputl num * input2 num * sizeof(int));
// fill data

for(int i = 0;1 < inputl num * bits len; i++) inputl datafi] = rand() % 10;
for(int i = 0;i < input2 num * bits len; i++) input2 datali] = rand() % 20 + 1;

bm device mem ¢t inputl dev mem;
bm device mem ¢t input2 dev mem;
bm device mem t output dev mem,;

if(BM_ SUCCESS != bm malloc device byte(handle, &inputl dev mem, inputl
—num * bits len * sizeof(int))){

std::cout << "malloc input fail" << std::endl,

exit(-1);

}

if(BM_SUCCESS != bm_ malloc device byte(handle, &input2 dev mem, input2
—num * bits len * sizeof(int))){

std::cout << "malloc input fail" << std::endl,

exit(-1);
}

if(BM_SUCCESS != bm_malloc_device byte(handle, &output dev mem, inputl
—num * input2 num * sizeof(int))){

std::cout << "malloc input fail" << std::endl,

exit(-1);

if(BM_SUCCESS != bm_memcpy s2d(handle, inputl dev mem, inputl data)){
std::cout << "copy inputl to device fail" << std::endl;
exit(-1);

if(BM_SUCCESS != bm_memcpy s2d(handle, input2 dev mem, input2 data)){
std::cout << "copy input2 to device fail" << std::endl;
exit(-1);

struct timeval t1, t2;
gettimeofday(&t1, NULL);
bm status t status = bmcv hamming distance(handle,
inputl dev mem,
input2 dev mem,
output dev mem,
bits len,
inputl num,
input2 num);
gettimeofday(&t2, NULL);
cout << "--using time = " << ((t2.tv_sec - t1.tv_sec) * 1000000 + t2.tv_usec - t1.
—tv_usec) << "(us)--" << endl,

(R IgkEr)
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if(status |= BM_ SUCCESS){
printf("run bmcv hamming distance failed status = %d \n", status);
bm free device(handle, inputl dev mem);
bm free device(handle, input2 dev mem);
bm free device(handle, output dev mem);
bm dev free(handle);
exit(-1);

}

if(BM_SUCCESS != bm_memcpy d2s(handle, output tpu, output dev mem)){
std::cout << "bm memcpy d2s fail" << std::endl;
exit(-1);

}

delete [] inputl data;

delete [| input2 data;

delete [| output ref;

delete [] output tpu;

bm free device(handle, inputl dev mem);
bm free device(handle, input2 dev mem);
bm _free device(handle, output dev mem);

5.60 bmcv_axpy

MEHERF = A*X + Y, Hf AR, KAhn* e, FOX L YHARIPM D * e

h * w [

ALERZRHY S S

%3 11 S0 H BM1684/BM1684X
#ZjEA:

bm status t bmcv image axpy(
bm handle t handle,
bm device mem t tensor A,
bm device mem t tensor X,
bm device mem t tensor Y,
bm device mem t tensor F,
int input n,
int input_c,
int input_h,
int input _ w);

ZRGRW] -
bm_ handle t handle
A Z%. bm_handle AJ{#.
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bm device mem t tensor A
WA TPHCHECA s N7t
bm device mem t tensor X
WA FIOERE X RS AL .
bm device mem t tensor Y
WMASHL AFOERE Y BB Nt
bm device mem t tensor F
Wt S8 AR F e WAL .
int input_n
WASE. n QRN
int input_c
WABE o 4EFER/DN.
int input_h
WASEL. h RN,
int input_ w
MIASE. w RN,
BB :
BM _ SUCCESS: ¥
oAt R0g
(MEZRUE

#define N (10)

#define C 256 //(64 * 2 + (64 >> 1))
#define H 8

#define W 8

#define TENSOR SIZE (N * C* H * W)

bm handle t handle;
bm status t ret = BM_SUCCESS;

bm dev request(&handle, 0);
int trials = 0;
if (argc == 1) {
trials = 5;
Yelse if(arge == 2){
trials = atoi(argv|[l]);
Yelse{
std::cout << "command input error, please follow this
"order:test cv_ axpy loop num "

n
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<< std::end];
return -1;

}

float* tensor X = new float[TENSOR _SIZE];
float* tensor A = new float[N*C];

float* tensor Y = new float[TENSOR _SIZE];
float* tensor F = new float[TENSOR _SIZE];

for (int idx trial = 0; idx_trial < trials; idx_trial++) {

for (int idx = 0; idx < TENSOR_ SIZE; idx++) {
tensor X[idx] = (float)idx - 5.0f;
tensor Y[idx] = (float)idx/3.0f - 8.2f; //y

}

for (int idx = 0; idx < N*C; idx++) {
tensor A[idx] = (float)idx * 1.5f + 1.0f;

struct timeval t1, t2;
gettimeofday (&t1);
ret = bmcv image axpy(handle,
bm mem from system((void *)tensor A),
bm mem from system((void *)tensor X),
bm mem from system((void *)tensor Y),
bm mem from system((void *)tensor F),
N, C, H, W),
gettimeofday (&t2);
std::cout << "The "<< idx trial <<" loop "<< " axpy using time: " << ((t2.tv__
—sec - t1.tv_sec) * 1000000 + t2.tv_usec - t1.tv_usec) << "us" << std::endl;
}
delete [Jtensor A;
delete [Jtensor X;
delete [[tensor Y;
delete [[tensor F;
delete [Jtensor F cmp;
bm dev_free(handle);

5.61 bmcv_image pyramid _down

2 TSI MG s B I B E T 1) ROR A
ARBRZS IS Sy :

% 1 573 BM1684/BM1684X .,

#ZIEA:
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bm status t bmcv image pyramid down(
bm handle t handle,
bm image input,
bm image output);

SR :
bm handle t handle
#AZ%r. bm_handle ] .

bm image input

WA, WA bm_ image, bm image 75 %A EPIH H bmev image create
] #. bm_image B W £ 7] PA f H bm_ image alloc_dev_mem 1f ¥
bm_image copy host to device KIFREF N, B H i H bmev image attach

¥ attach A HNIE.

bm image output

Wi 28 WK bm image, bm image 75 ZEANEIE H bmev image create
A #. bm image B W fF W PA f#f H bm_image alloc dev_mem & ¥
bm image copy host to device ITREF I INAE, BiEHH bmev image attach

>k attach & F W INTE.
AEIEIE
BM_SUCCESS: )
HoAth:
EWZEE
ZIE T HBSCRFPAT image_format 55 data_type:

num | image format data_type

1 FORMAT GRAY | DATA TYPE EXT IN BYTE

(MEENCE

int height = 1080;

int width = 1920;

int ow = height / 2;

int oh = width / 2;

int channel = 1;

unsigned char* input data = new unsigned char [width * height * channel];
unsigned char* output tpu = new unsigned char [ow * oh * channel];
unsigned char* output ocv = new unsigned char [ow * oh * channel];

for (int i = 0; 1 < height * channel; i++) {
for (int j = 0; j < width; j++) {
input datali * width + j] = rand() % 100;
}
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}

bm handle t handle;
bm status tret = bm dev request(&handle, 0);
if (ret |= BM_SUCCESS) {
printf("Create bm handle failed. ret = %d\n", ret);
return -1;
}
bm image format ext fmt = FORMAT GRAY;
bm image img i;
bm image img o;
bm image create(handle, height, width, fmt, DATA TYPE EXT 1IN BYTE, &
—img 1i);
bm_ image create(handle, oh, ow, fmt, DATA TYPE EXT 1N BYTE, &img o);
bm image alloc dev mem(img i);
bm image alloc_dev mem(img o);
bm image copy host to device(img i, (void **)(&input));

struct timeval t1, t2;

gettimeofday (&t1);

bmcv image pyramid down(handle, img i, img o);

gettimeofday (&t2);

cout << "pyramid down Tensor Computing Processor using time: " << ((t2.tv_sec -
—t1.tv_sec) * 1000000 + t2.tv_usec - t1.tv_usec) << "us" << endl,

bm image copy device to host(img o, (void **)(&output));
bm image destroy(img 1i);

bm image destroy(img o);

bm dev_free(handle);

5.62 bmcv_image bayer2rgb

¥+ bayerBG8 5f bayerRG8 #1454 1 RGB Plannar #£3.
ALPRER I S g

P LS R BM1684X,

#ZEX:

bm status t bmcv image bayer2rgh(
bm handle t handle,
unsigned char* convd kernel,
bm image input
bm image output);

SR :
bm handle t handle
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W AZ%L. bm_handle HJff.
unsigned char® convd kernel
WASE. MTERITAENERE.
bm image input

BN Z 8. W A bayer X K% A bm_ image, bm image T Z A4 UH H
bmev _image create Gl &, image WNAFF PAf# ] bm_image alloc _dev_mem &3
bm image copy host to device ITREF I NAE, BiEHH bmev image attach
% attach EAH 1IN

bm image output

S8, W bm image, bm_ image FFEANHUH ] bmev image create @] #.
image B3 7 AT DLl 5 bm_image_alloc_dev_mem 3 JF B¢ B #0447, 2 % f
bmev_image attach > attach & KN WERA F 570 Bk AE api NWEBHEAT A
1140 .

B 36 :
BM_SUCCESS: i3
HoAth:

e Z

B I H B SR AR A

num | image format
1 FORMAT BAYER
2 FORMAT BAYER RGS8

WRI% T H E SR AT i e AR

num | image format
1 FORMAT RGB_PLANAR

HHiZEFPA T data_type:

num | data_type
1 DATA TYPE EXT 1IN BYTE

TR

1. input ¥ H HI 2 bayerBG8 mf bayerRG8, bm image create £+ bayerBGS8
£/ FORMAT_BAYER #%3{, bayerRG8 ] FORMAT _BAYER_RGS #%=.

2. output HYK= A2 rgb plannar, data type ¥J4 uint8 2%,
3. BN SR ROIERZ 2*2 ~ 8192*8192, H.EMERY T = 75 2L 2 Rk

iy

\
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4. WRAZEE DR O 2 LAY, W EEQ)# bm_image BIAIFHE bm_image 5N
A
(MEERUE
#define KERNEL SIZE 3 * 3 * 3 * 4 * 64
#define CONVD_MATRIX 12 * 9

const unsigned char convd kernel bg8[CONVD MATRIX] ={1,0,1,0,0,0, 1,0, 1,0
—//Rb

coocorNMNMPMOOO
PO OoOPFrOO0OO0OO0O0 oo
oOocooroOoNMMOOON
HOOPFrPROOOOO0O OO
cCoOoo0oo0oo0o o0 o000 o
PO P OO0 O0OO0O0Oo
coocordMOOONMO
PP O PP OO0 O0O0O0Oo
oo orOoOo0OoORrNMDN

~

~~

Y]

o]

[\

const unsigned char convd kernel rg8[CONVD MATRIX] = {4, 0, 0, 0, 0, 0, 0, 0, O,.
<—>//RI

cooroocoEFENON
PO O0OO0OO0O0O0O000O
COoOO0OFrROONRL P ON
HFOO0OO0OONOOOOO
OOOO“O“OOOOOO
l—lOpbOvOVL\DOOOOO
OOOD—‘OVOOD—‘D—‘[\)O
I—\FPOOO'OOOOOO
corPkArOoONMEL P OO

~

~

o)

o

[\o)

int width = 1920;

int height = 1080;

int dev_id = 0;

unsigned char* input = (unsigned char*)malloc(width * height);
unsigned char* output = (unsigned char*)malloc(width * height * 3);
bm handle t handle;

bm status t dev_ret = bm_dev_request(&handle, dev_id);

bm image input img;

bm image output img;

bm_ image create(handle, height, width, FORMAT BAYER RG8, DATA TYPE
—EXT 1IN BYTE, &input img);

//bm_image create(handle, height, width, FORMAT BAYER, DATA TYPE
<EXT 1IN BYTE, &input img); //bayerBG8

bm_ image create(handle, height, width, FORMAT RGB_ PLANAR, DATA
-TYPE EXT 1IN BYTE, &output img);

bm image alloc dev mem(input img, BMCV HEAP ANY);

bm image alloc dev mem(output img, BMCV HEAP ANY);
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unsigned char kernel data[KERNEL SIZE];
memset(kernel data, 0, KERNEL SIZE);
// constructing convd kernel data
for (int i = 0;1 < 12;i++) {
for (int j = 0;j < 9%j++) {
kernel datafi * 9 * 64 + 64 * j] = convd kernel rg8[i * 9 + j];
//kernel datali * 9 * 64 + 64 * j] = convd kernel bg8[i * 9 + j];
}
}

bm image copy host to device(input img, (void **)input);
bmcv_image bayer2rgb(handle, kernel data, input img, output img);
bm_image copy device to host(output img, (void **)(&output));
bm_ image destroy(input img);

bm image destroy(output img);

free(input);

free(output);

bm dev_free(handle);

5.63 bmcv_as_strided

3% 1] AR A MR DA S 20 1 A8 KR A — L I

ALBRER TR S g

P ISR BM1684X.

HHEA:

bm status t bmcv as strided(bm handle t  handle,

bm device mem t input,
bm device mem t output,
int input row,
int input col,
int output row,
int output col,
int row _stride,
int col stride);

A S8 -
bm handle t handle
i AZ%. bm_handle 4.
bm device mem t input
MASH AP AR input B i) i s A7k .

bm device mem t output
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W AR AECE RS output Kol 1 A N AL .
int input_row
WASE. WA input 1T
int input_col
WA W AFERE input B5IEL.
int output_row
MAZE. AR output 174K,
int output_ col
MASE. H AR output M54k,
int row_ stride
WASHE AT Z R K.
int col stride
WA WA Z K.
A ERVAIE
BM _ SUCCESS: ¥
oAt R0g
Bt

#define RAND MAX 2147483647

int loop = 1;

int input row = 5;
int input col = b;
int output row = 3;
int output col = 3;
int row_stride = 1;
int col stride = 2;

bm handle t handle;

bm status t ret = BM SUCCESS;

ret = bm_dev_request(&handle, 0);

if (BM_SUCCESS != ret){
printf("request dev failed\n");
return BM_ERR_FAILURE;

}

float* input data = new float[input row * input col];
float* output data = new float[output row * output colJ;

srand((unsigned int)time(NULL));
for (int i = 0; 1 < len; i++) {

T gRSE)

—~
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(& E70)
input data[i] = (float)rand() / (float)RAND MAX * 100;
}
bm device mem ¢t input dev mem, output dev mem;
bm malloc device byte(handle, &input dev mem, input row * input col *_
< sizeof(float));
bm malloc device byte(handle, &output dev mem, output row * output col *_
—sizeof(float));

bm memcpy s2d(handle, input dev mem, input data);

struct timeval t1, t2;
gettimeofday (&t1);
ret = bmcv_as_strided(handle,
input dev_mem,
output dev_mem,
input row, input col,
output row, output col,
row _stride, col stride);
gettimeofday (&t2);
std::cout << "as strided Tensor Computing Processor using time= " << ((t2.tv_sec -
— t1.tv_sec) * 1000000 + t2.tv_usec - t1.tv_usec) << "(us)" << std::endl;
if (ret !'= BM_SUCCESS) {
printf("as strided failed. ret = %d\n", ret);
goto exit;

}

bm memcpy d2s(handle, output data, output dev mem);

exit:
bm free device(handle, input dev mem);
bm free device(handle, output dev mem);
delete[] output data;
delete[] input data;
bm dev_free(handle);

5.64 bmcv_image quantify

FF float FBVEPRFEA AL int ZEAY (5 AR/ NG G BT, IFR/NT 0 B8R R 0,
KT 255 %R Ry 255,

ARG TR S g
%4 AU BM1684X,
#ZnEk:

bm status t bmcv image quantify(
bm handle t handle,
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bm image input,
bm _image output);

SRR :
bm handle t handle
B AZEL. bm_handle ).
bm image input

BN S . W OA B % W bm_image, bm_image F Z 4 # I H
bmev _image create Gl &, image WNAF P PAf# ] bm_image alloc _dev_ mem &3
bm image copy host to device ITREF I NAE, BiE i bmev image attach
%k attach & FINTE.

bm image output

S8 W bm image, bm_image FFEEANHUH ] bmev image create @] #.
image B3 7 AT DLl 5 bm_image_alloc_dev_mem 3 JF B¢ B #0147, 2 % f
bmev_image_attach >g attach AW WAF. RN T3 EGFFE api WESHATH
(N

BRI 6] :
BM_SUCCESS: i3
HoAth: M
EEWZ
WO HEISCRRPAR image format:

num | input image format output image format
1 FORMAT RGB_PLANAR | FORMAT RGB_PLANAR
2 FORMAT BGR_PLANAR | FORMAT BGR_PLANAR

oy A B i SCRE AT data_type:

num | data type
1 DATA TYPE EXT FLOATS32

A H R SCRFPAR data_type:

num | data_type
1 DATA TYPE EXT IN BYTE

TERE
L e %3 0 2 WA PR AT image AAFE 28 HITE .
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2. WA DR N 2 AR, AR bm_image HIFIEEL bm_image 5N

AR
3. N R ERIERILE Y 1x1 T 8192x8192.
(MR IE

//pthread mutex t lock;
static void read bin(const char *input path, float *input data, int width, int height)
—~{

FILE *fp src = fopen(input path, "rb");

if (fp_src == NULL)

printf(" 7= 47 A4 B U fF %s\n", input  path);

return;

if(fread(input data, sizeof(float), width * height, fp src) = 0)
printf("read image success\n");
fclose(fp _src);

}

static int quantify tpu(float* input, unsigned char* output, int height, int width, bm
—handle t handle) {

bm image input img;

bm image output img;

//pthread mutex lock(&lock);

bm image create(handle, height, width, (bm image format ext)FORMAT
_RGB_PLANAR, DATA TYPE EXT FLOATS32, &input img, NULL);

bm image create(handle, height, width, (bm_ image format ext)FORMAT
~,RGB_PLANAR, DATA TYPE EXT 1IN BYTE, &output img, NULL);

bm image alloc dev mem(input img, 1);

bm image alloc dev mem(output img, 1);

float* in _ptr[1] = {input};

bm image copy host to device(input img, (void **)in ptr);

bmcv image quantify(handle, input img, output img);

unsigned char* out ptr[1] = {output};

bm image copy device to host(output img, (void **)out ptr);

bm image destroy(input img);

bm image destroy(output img);

//pthread mutex unlock(&lock);

return 0;

}

int main(int argc, char* args|]) {
int width = 1920;

int height = 1080;

int dev_id = 0;

char *input path = NULL;
char *output path = NULL;

bm handle t handle;
bm status tret = bm dev_request(&handle, 0);
if (ret '= BM_SUCCESS) {
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printf("Create bm handle failed. ret = %d\n", ret);
return -1;

}

if (argc > 1) width = atoi(args[1]);
if (argc > 2) height = atoi(args[2]);
if (argc > 3) input path = args[3];
if (argc > 4) output path = args[4];

float* input data = (float*)malloc(width * height * 3 * sizeof(float));
unsigned char* output tpu = (unsigned char*)malloc(width * height * 3 *_
—sizeof(unsigned char));

read bin(input path, input data, width, height);

int ret = quantify tpu(input data, output tpu, height, width, handle);
free(input data);

free(output _tpu);

bm dev_free(handle);
return ret;
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PCle CPU

6.1 PCle CPU

YT A EEH Tensor Computing Processor fEF#4E, 753 Processor it &K 58 M.
W22 SoC KX, host B A L) ARM A53 AEBHER, HIERTEM Processor #:ff.

W sE PCIe #5, host Wk PO EAL, Processor #E R ABEFRLE host Smsg i, Hn] DA
i L ARM A53 AbPRERRSE K. WA SCEl =0 A B B 75 2 device Al host
Z [z b A A, (R BT RE T ARM, FrPAH P ol DARYE H & host AbFESFM:
AE. AERELRE BRI r . BIATE L N AR, SRR E A AP RS v 44 R
AR XIS -

6.1.1 HEZTIE
AR B RE A AL B S, IS ATTELA N PSS

- ramboot_rootfs.ith
- fip.bin

T BERFIE P SO TR Y B AR B 2 AR Pz AT R0 R A8 i BMCV_CPU_KERNEL_PATH
SRR U

$ export BMCV_CPU_ KERNEL PATH=/path/to/kernel fils/

BMCV Jif 752 Processor #AERSEPLIYLE A libbmev  cpu  func.so H, FFERHZ S rTE
BN IR Pz 1T ERA AR & BMCV _CPU_LIB_PATH #, {I'F:

$ export BMCV_CPU_ LIB PATH=/path/to/lib/
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H 5% Processor Z 558K APT MR R, WERBCAMEAILAT APT W] 2% % 0 6E -

num | API
bmcv image draw lines

bmcv _image erode

bmcv _image dilate

bmcv _image lkpyramid execute
bmcv image morph

QU | W N

6.1.2 F/EFIKH
J AT DAERR PP AT AR 25 AL 70 S B AR PN 10, BT 2 S BRI D RE T A 9 AT

bm status t bmcv open cpu process(bm handle t handle);

bm_status t bmcv close cpu process(bm handle t handle);

1% AS B0

bm_handle_t handle

W AZ%(. bm_handle 4J#.
R R -

BM_SUCCESS: i3

HoAt: R
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