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3 il yolovs EiFIIE:

3.1 515

ARSCRGS YA T AAF yolovh ZUA AR EEAE ovI8lx TF R HRIET AR, ERIBREL Y
EE

- yolovs FiB pytorch MUAFHS A onnx A
- onnx ALK cvimodel %3
- B E RS R O R A R

3.2 pt BXIFHLA onnx

1. BRI PA R E yolovh ‘B G FEMAY, Ml R: [ultralytics/yolovs: YOLOVS [F] in PyTorch
> ONNX > CoreML > TFLite| (https://github.com/ultralytics/yolov5)

git clone https://github.com/ultralytics/yolov5.git

2. FKHL yolovh HY.pt #&ZCAOAEEL ) BN T 2% yolovhs FAIRHBAL : [yolovbs|(https://github.com/

ultralytics/yolov5/releases/download/v7.0/yolov5s.pt)
3. T#k TDL_ SDK #2{itf#] yolovh onnx F:H 4 :
- BT B R R AN E A AL, IR ELEE A TDL_SDK #ikay Tt 77X

TDL_SDK #y 5 J7 50l PAE # fi] yolo_export I 4%, slid SFTP REC: F ok
£isftp://218.17.249.213 k-'5:cvitek mlir 2023 %§5:7&2Wd%cubk

i SETP ) TR SCp
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/home/AHGREZF>ISDK/
BF

backup

model
.| cvitek tdl sdk 1228.tar.gz
¢ yolo export.zip,

THZJE, BEE IR yolo_export/yolovb_export.py & #il#] yolovb (3FEHE T
4. R PA R ir4 S TDK_SDK fit A onnx 7

# 3 W --weights & R A E B A X 12, --img-size R mar th R ~F 4 640 x 640
python yolovb export.py --weights ./weigthts/yolovbs.pt --img-size 640 640
FHAE JK B onnx A% AL 7E 4 7l B K

DB AR AN 1080p MBI, ORISR AR AR B 384x640, T RAITUARITER,
PR, i

python yolovb export.py --weights ./weights/yolovbs.pt --img-size 384 640

3.3 MERTH B IALE

onnx # 1 cvimodel % TPU-MLIR [y % ffifl. TPU-MLIR 2% G TDL 4bHg$n) TPU 4%
LR,

[TPU-MLIR T.HAU F#] TPU-MLIR i3 %4% https://github.com /sophgo/tpu-mlir, J&3%
RIS TFIRTIT S SE R 43P T IX

i FAT AT R T RARR], A AR E M TPU-MLIR 847, Jeimfiscoy TA4E
T EAL: (https://developer.sophgo.com /thread /473.html)

TPU-MLIR TAEML T —& e By T HAE, HAT AR [FIHESL T BRI GRG0 2%, bRy ] DA
5 RE TPU EmRusiam seft.

H Bl 34 onnx fil Caffe 57 H 50, HARAE 20 AR 28 95 440, onnx #5784, Pk TPU-
MLIR T.E#&3,

AR TR LA T8 E 1) docker PUAT, TR BRAT DA R IAE -
- 55— 2id model _transform.py FfJFEAGELIAY LR R mlir SCEF
- BT model deploy.py # mlir SCAEE A cvimodel

> WURTREEA S INTS f8L, FREAEEE A2 A run_calibration.py £ SR HER, AR5
1425 model _deploy.py

[Docker fit'&]
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TPU-MLIR 75%7E Docker SR5§TF % , W DLHHE F 2k docker 5519 (BUE HBRI), %A1 F 4

docker pull sophgo/tpuc_dev:latest

A PAN [TPU T AT RMY P H#E docker Hi8 (GEBEHLBLR), AR EEATINZE docker,

docker load -i docker tpuc dev v2.2.tar.gz

I B VR Docker, AT DAAT Rk &3S AIILE ({0 UCHAT)

sudo apt install docker.io

sudo systemctl start docker

sudo systemctl enable docker
sudo groupadd docker

sudo usermod -aG docker $USER
newgrp docker

[UEA docker BREEY i fR20H AR BT H 5%, RJSTE BT H SR QAT :

docker run --privileged --name myname -v $PWD:/workspace -it sophgo/tpuc_dev:v2.2

Ja S A B P 24 miAbFE docker HUTHIfY) /workspace H 5%
HHHE N3 tpu-mlir T HA & RS TA/EH
PAF #EERTEFE Docker 2525047

LRI tpu_mliv THAY DA SCUEIeflE 8RN T BR SR, T [ & 2
AT 4K
P A tpu_mlie, KR T REERIES] tpu_mlic/ HF, FFRESSAR

## 5 Ftpu-mlir_ xxx.tar.gz i xxx R IRA T, ARYEX BB X4 TR 2
mkdir tpu_mlir && cd tpu_mlir

cp tpu-mlir xxx.tar.gz ./

tar zxf tpu-mlir xxx.tar.gz

source tpu_mli xxx/envsetup.sh

[#% D1 onnx #Z] @@E-— D3RI, PA yolovss 25f3, Alfd—A3CFJE yolovbs, F4F onnx 45
RUBAE yolovbs/onnx /P42 T

mkdir yolovbs && cd yolovbs

#H# —F # d Sk #yyolovb onnx 4 Al # I F|yolovbs H & T
cp yolov5ss.onnx ./

#4 H E W #hdog.jpgit F MR H .

cp dog.jpg ./

bk TARSENZ 5, AT DATF RS
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3.4 onnx ¥ MLIR

WERBALR A, TR RIS 528 T IR A A T AL 2
TSRAR ] FIAL BES ) npz SCPFHm A, WA TE 225 JEFAL B
AHFH yolovd WK A& reb,mean Fil scale X 4:

- mean: 0.0, 0.0, 0.0

- scale: 0.0039216, 0.0039216, 0.0039216

BERUELAG 1 i 20 -

model transform.py \

--model name yolov5s \

--model def yolovbs.onnx \

--input _shapes [[1,3,640,640]] \

--mean 0.0,0.0,0.0 \

--scale 0.0039216,0.0039216,0.0039216 \
--keep aspect ratio \

--pixel format rgb \

--test input ./dog.jpg \

--test result yolovbs top outputs.npz \
--mlir yolov5s.mlir

Hrr model _transform.py Z41¢1E, 2% [tpu_mlir_xxxxx/doc/TPU-MLIR i# A [ ]145F4 ]
¥l mliv X2 )5, 248> yolovbs_in_ £32.npz UM, % SCHFHRAE AT A SCIF

3.5 MLIR #; INTS8 574

[E iR ]
5 INTS FZU Fi 75 Zi Y calibration, fSEIARHER; M AZPERECEAMR I ML ES 10071000 5K 242
Ao
RIGRHER, A cvimodel. Az A2 1Y B R R AT BE AT YNGR 20 A A AL

## XA F M COCO201 74 BL100K Mok e, il r M2 7T DA Ay, ax B oK
run_ calibration.py yolovbs.mlir \

--dataset COCO2017 \

--input _num 100 \

-0 yolovbs cali table

BTN G XA A4 0 yolovb _cali_table [3CHF, 3T 5 2:4 1% cvimode BEAU A
ek

[ 4 % cvimodel]
SR A int8 XFFREAL cvimodel BE7Y  HATHI R s :
Hi—quant_output ZEFE Rk H 2R int8, NRNZSEHOUNEEG K H )2 K float32,

MIGEEMNRET R, Kedi b )= B int8, Al AR fon, HRMEMHERESE, H HARIA
TP EEEABCA TR, HEFAIRII-quant _output Z%L

7
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model deploy.py \

--mlir yolovss.mlir \

--quant _input \

--quant_output \

--quantize INTS8 \

--calibration table yolovbs cali table \
--processor cv181x \

--test input yolovbs in f32.npz \

--test reference yolovbs top outputs.npz \
--tolerance 0.85,0.45 \

--model yolovbs cv181lx int8 sym.cvimodel

Hrp model _deploy.py M FHZ52%, 5% [tpu_mlir _xxxxx/doc/TPU-MLIR ‘i A 145
[E2)

IIFSER )G, A4 N yolovh cvl8lx  int8 sym.cvimodel [ {4

1E EBBRRIEATINNZ )5, it cvimodel AU BRSERL T, ZJastnl AR TDL_SDK &1 &
i cvimodel #EAT yolovs HARGMIHER T

by FERGBITHIN -G X!

3.6 TDL SDK #:01iW]

LR yolovh $2 CIIFHL T WAL BRIV, yolovd BIBUE LN anchor, conf BF DA K nms EAF
PR

PALFE I B 251K 8 YolovbPreParam

/** @struct YoloPreParam

* Qingroup core cvitdlcore

@brief Config the yolovh detection preprocess.

@var YoloPreParam::factor

Preprocess factor, one dimension matrix, r g b channel
@var YoloPreParam::mean

Preprocess mean, one dimension matrix, r g b channel
@Qvar YoloPreParam::rescale type

Preprocess config, vpss rescale type config

@var YoloPreParam::keep aspect ratio

Preprocess config aspect scale

@var YoloPreParam:: resize _method

Preprocess resize method config

@var YoloPreParam::format

Preprocess pixcel format config

¥ K K K XK K K X K X X X X

*/
typedef struct {
float factor[3];
float mean[3];
meta rescale type e rescale type;
bool keep aspect ratio;
VPSS SCALE COEF _E resize method,;

(N IgkEE)
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(g b))

PIXEL FORMAT E format;
} YoloPreParam;

PATR A1 B BB R
i#id CVI_TDL_Get YOLO Preparam PA K CVI_TDL Get YOLO Algparam 4 5l
PRHC: WA AL % B YoloPreParam DA A yolovh #A1% B YoloAlgParam

ERE TS HAE S 5, B CVI_TDL_Set_ YOLO_Preparam #i
CVI_TDL_ Set YOLO Algparam & A% & 124

— yolovb J& anchor-based Ffaill 5%, KT EM A, JFikT anchor H & XE,
WHE YoloAlgParam W, F5%iy & anchors Al strides B 75 2——%f b, 5 Nj&S
EOEREZE R I R

— FISNSCR A E SO RECR BT, R TR SRR, RS YolovAl-
gParam.cls B o5 17 240

FFTHAEH CVI_TDL  OpenModel
TFTIFRER 7 Ja ] AT B Y 4 B A5 AT nsm [ -

~ CVI_TDL_SetModelThreshold & &= R HI(H, BHA 0.5

— CVI_TDL_ SetModelNmsThreshold ¥ nsm &, 2tk 0.5

// set preprocess and algorithm param for yolovb detection
// if use official model, no need to change param
CVI S32 init param(const cvitdl handle t tdl handle) {
// setup preprocess
YoloPreParam preprocess cfg =
CVI TDL Get YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS);

for (int i = 0;1 < 3;i4++) {
printf("asign val %d \n", i);
preprocess_ cfg.factor[i] = 0.003922;
preprocess cfg.mean[i] = 0.0;

}
preprocess _cfg.format = PIXEL FORMAT RGB 888 PLANAR,;

printf("setup yolovs param \n");
CVI 832 ret =
CVI_TDL Set YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS,.
—preprocess _cfg);
if (ret != CVI_SUCCESS) {
printf("Can not set Yolov5 preprocess parameters %#x\n", ret);
return ret;

}

// setup yolo algorithm preprocess
YoloAlgParam yolovs param = CVI_TDL Get YOLO Algparam(tdl handle, CVI TDL
—SUPPORTED MODEL YOLOV5);
uint32 t *anchors = new uint32 t[18];
uint32 t p anchors[18] = {10, 13, 16, 30, 33, 23, 30, 61, 62,
45, 59, 119, 116, 90, 156, 198, 373, 326};
memcpy(anchors, p_anchors, sizeof(p anchors));

(N ITgkEE)
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yolovb param.anchors = anchors;
yolovb param.anchor len = 18;

uint32 t *strides = new uint32 t[3];
uint32 t p_strides[3] = {8, 16, 32},
memcpy(strides, p_strides, sizeof(p _strides));
yolovb param.strides = strides;

yolovb param.stride len = 3;

yolovb param.cls = 80;

printf("setup yolov5 algorithm param \n");
ret = CVI_TDL Set YOLO Algparam(tdl handle, CVI_TDL SUPPORTED MODEL
—~YOLOVS5, yolovs param);
if (ret |= CVI_SUCCESS) {
printf("Can not set Yolovb algorithm parameters %#x\n", ret);
return ret;

}

// set thershold

CVI_TDL SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS5, 0.5);
CVI TDL _SetModelNmsThreshold(tdl handle, CVI TDL SUPPORTED MODEL _YOLOVS5, 0.
—5);

printf("yolov5 algorithm parameters setup success!\n");
return ret;

}

HERREL B AR

A B WU i, Hfidad CVI_TDL_ReadImage sRECEERUAE Fr, X5 THH Yolovd #fE
FiEZ CVI_TDL_Yolovs, #EHIRYEERAFHAE obj _meta Z5H4 M, i [ RGN FHE bbox ()
e FAPARCA R Ak AR 55 DA M object score(x1, y1, x2, y2, score), HAMAAH 2 classes

ret = CVI_TDL OpenModel(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS5, model
—path.c_str());
if (ret != CVI_SUCCESS) {

printf("open model failed %#x!\n", ret);

return ret;

}

// set thershold
CVI_TDL_SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS, 0.5);
CVI_TDL_SetModelNmsThreshold(tdl handle, CVI TDL SUPPORTED MODEL_ YOLOVS5, 0.5);

std::cout << "model opened:" << model path << std::endl;

VIDEO FRAME INFO S fdFrame;
ret = CVI_TDL_ReadImage(str_src_dir.c_str(), &fdFrame, PIXEL FORMAT RGB_888);
std::cout << "CVI TDL Readlmage done‘\n”

if (ret |= CVI_SUCCESS) {
std::cout << "Convert out video frame failed with :" << ret << "file:" << str_src_dir
<< std::endl;
// continue;

(TR

10
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(g b))

cvtdl object t obj meta = {0};
CVI_TDL_Yolov5(tdl handle, &fdFrame, &obj meta);

for (uint32 ti=0;1i < obj meta.size; i++) {
printf("detect res: %f %f %f %f %f %d\n", obj meta.info[i].bbox.x1, obj meta.info[i].bbox.y1,
obj meta.info[i].bbox.x2, obj meta.info[i].bbox.y2, obj meta.info[i].bbox.score,
obj meta.info[i].classes);

3.7 kil
L LTI

wget https://sophon-file.sophon.cn/sophon-prod-s3/drive/23/03/07/16 /host-tools.tar.gz
tar xvf host-tools.tar.gz

cd host-tools

export PATH=$PATH:$(pwd)/gcc/riscv64-linux-musl-x86 64/bin

2. 'F# TDL SDK

tdlsdk T B A () F # 3 &:sftp://218.17.249.213 1k H:cvitek mlir 2023 %5
i5:7&2Wd%cubk. FATRF cvitek tdl sdk  1227.tar.gz F# %K.

3. 4% TDL SDK
FATHEAF] cvitek tdl sdk R sample H3E T,

chmod 777 compile sample.sh
./compile sample.sh

4. GRFESEINZ G, ATARERETT A A TR
TFRBGER LR, BPRTT AR L AL [F] — 4~ 0 5

HLUBE S R R B, R B 115200, FLNSGFEAR DA ifconfig ZREUT
KA ip Hbhk

HUINE I ssh oA T HIEREXS Y. ip Sk IF S, 2B root, FRBERIAN:
cvitek tpu_ sdk

EHI R, WLl mount HiAE sd R el HUIRIR SO :
- M# sd RRyS2

mount /dev/mmcblk0 /mnt/sd

# or
mount /dev/mmcblkOpl /mnt/sd

- HEAE MR a2

11
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mount -t nfs 10.80.39.3:/sophgo/nfsuser ./adminl data -o nolock

FEEY ip #htoh 5 SRR ip, HARFERMESC B E R
5. export B A
R IR
ai_sdk H3F A lib
- tpu_sdk H3E TR lib
middlewave/v2/lib
- middleware/v2/3rd
ai_sdk H3& T sample/3rd/lib
ZNTEUNE

export LD LIBRARY PATH=/tmp/lfh/cvitek tdl sdk/lib:\
/tmp/lfh/cvitek tdl sdk/sample/3rd/opencv/lib:\
/tmp/1fh/cvitek tdl sdk/sample/3rd/tpu/lib:\
/tmp/lfh/cvitek tdl sdk/sample/3rd/ive/lib:\
/tmp/lfh/cvitek tdl sdk/sample/3rd/middleware/v2/lib:\
/tmp/lfh/cvitek tdl sdk/sample/3rd/lib:\
/tmp/lfh/cvitek tdl sdk/sample/3rd/middleware/v2/lib/3rd:

la: R/ tmp /I B SO AT AT R B, WRE A sd RS, W DASRAREP
AT Lib T WSS DR — SO, SR)5 export XFRVAE sd REgEARRIAT

6. =47 sample F£J¥
@J%ﬁ@uﬁﬁﬂ’a cvitek _tdl_sdk/bin HF
JEIz AT AT I EE B

./sample yolovs /path/to/yolov5s.cvimodel /path/to/test.jpg

s T SRR H O cvimodel PALIN P Atk AR

3.8 MAah R

DAF R B 7 yolovs BB HS 7 coco20l7 HCHE W WL B9 25 R, WK & W
CV1811h_wevb_ 0007a_spinor

AT It ) (BB -
conf _thresh: 0.001
. nms_ thresh: 0.65
i AN PERIS N 640 x 640
yolovbs BRI 7 3t 3 7 Pk fE

12
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iR | HEEER (ms) | 3 (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
D PAN
==
py- N/A N/A N/A 56.8 374
torch
cv180x | ion ;e 2k ion 43ig 2 Mg 32.61 XN NN
cv181x| 92.8 100.42 16.01 AL AL
cv182x| 69.89 102.74 16 U ALK
cv183x| 25.66 73.4 14.44 ALK LA
cv186x| 10.50 132.89 23.11 AL AL
yolovbs #iZ4¥) TDL_SDK Tt 7 =g :
iR | HEEER (ms) | 3 (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
[ PAN
[ |
onnx | N/A N/A N/A 55.4241 36.6361
cv180x | ion ZrECKN | ion ApECRIL | 22.02 ion /MPCRI | ion AHECRIK
cvl81x| 87.76 85.74 15.8 54.204 34.3985
cv182x| 65.33 87.99 15.77 54.204 34.3985
cv183x| 22.86 58.38 14.22 54.204 34.3985
cv186x| 5.72 69.48 15.13 52.44 33.37
yolovbm AR E 5 5y bERE
K | EEFEE (ms) | F%= (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
NPAY
[ |
py- N/A N/A N/A 64.1 45.4
torch
cv180x | ion ArECLM | ion 4pECARIE | 80.07 = U
cv181x| ion Z}EEEIM | ion ArECRIE | 35.96 AR AN
cv182x | 180.85 258.41 35.97 =N RN
cv183x| 59.36 137.86 30.49 A g A
cv186x| 24.44 241.48 39.26 LS AL
yolovbm #Z4fg TDL _SDK ‘5 X PEgE:
K | EEFEE (ms) | F%= (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
NPAY
[ |
onnx | N/A N/A N/A 62.770 44.4973
cv180x | ion pHLRI | ion pBECKM | 79.08 ion AyEERIE | ion ArEEARIK
cv181x| ion ZrECN | ion 4pECRIM | 35.73 ion ZrEEANg | ion A3ECARIK
cv182x| 176.04 243.62 35.74 61.5907 42.0852
cv183x| 56.53 122.9 30.27 61.5907 42.0852
cv186x| 23.28 218.11 36.81 61.54 42.00
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SOR

R CV180X CV181X Yolo ZF|E VLI EHARTER 4. /1 YOLOV6 K73

4.1 5|15

ARSI T AMTAF yolove ZEAAREALEEAE ovI8lx JFRMMIRIER AR, ERMBRIELRY
fi:

- yolov6 FZI pytorch RAH ) onnx FZY
- onnx PLAVEEHR K cvimodel #%F
- AR DRI A R

4.2 pt BRI, onnx

T yolov6 ‘B GF [meituan/YOLOv6|(https://github.com/meituan/YOLOv6), T# yolov6

E S, HE yolov6 SUHFJE T —AH sk weights, FFKF T EMFE ST H 3% yolov6-
main/weights/ T

SRIG¥F yolo _export/yolov6 eport.py & i3] yolov6-main/deploy/onnx H3%F

yolo export 1 f) Ml A W] DAl ik SFTP 3k B F # uh &isftp://218.17.249.213 1k
‘Frievitek  mlir 2023 #15:7&2Wd%cubk

it SETP 3] F X RSk

/home/AhHRREZF>ISDK/
BF
B ..

backup

model

| cvitek tdl sdk 1228.tar.gz
: yolo export.zip:

AT A4S onnx LAY

14
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SOR

R CV180X CV181X Yolo ZF|E VLI EHARTER 4. /1 YOLOV6 K73

python ./deploy/ONNX/yolov6 export.py \
--weights ./weights/yolovén.pt \
--img-size 640 640

weights 24 pytorch AL pE AR
img-size SR A R )
SRJET3E] onnx ARLAY

BTG AR A 1080p MBI, R BCRHS A AR EICH 384x640, T AN TR,
PerERRE, AR Brs

python yolov6 export.py --weights path/to/pt/weights --img-size 384 640

4.3 onnx FiRVEHRL cvimodel

cvimodel FHEAERT PAS T yolo-vb BAHZ T onnx BIAEEHL cvimodel F4y.

4.4 yolov6 £ 11l

BT IIS RN L FIR SRR, Hh SR
YoloPreParam fij A TiALF 5 &
$y=(x-mean)times factor$
— factor FHALI T ZZHH14L
— mean FIALHIE(E
— use__quantize scale AP F R )
— format & F %K
YoloAlgParam
— cls W yolov6 R4
> yolov6 ;& anchor-free ) HFrfaill M 4%, NFHEAE A anchor
FHNE yolovb M NSEIE :
CVI_TDL_ SetModel Threshold 5 &% 5 H{E, BAH 0.5
CVI_TDL_SetModelNmsThreshold #% & nms H{H, BHiAk 0.5

// set preprocess and algorithm param for yolov6 detection

// if use official model, no need to change param

CVI S32 init param(const cvitdl handle t tdl handle) {
// setup preprocess

15




SOPI

B R R CV180X CV181X Yolo ZF|E VLI EHARTER 4. /1 YOLOV6 K73

YoloPreParam preprocess cfg =
CVI _TDL Get YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL_ YOLOVS);

for (inti=0;1i < 3;i++) {
printf("asign val %d \n", i);
preprocess_ cfg.factor[i] = 0.003922;
preprocess cfg.mean(i] = 0.0;
}
preprocess _cfg.format = PIXEL FORMAT RGB 888 PLANAR;

printf("setup yolov6 param \n");
CVI 832 ret =
CVI_TDL Set YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS,.
—preprocess _cfg);
if (ret != CVI_SUCCESS) {
printf("Can not set yolov6 preprocess parameters %#x\n", ret);
return ret;

}

// setup yolo algorithm preprocess

YoloAlgParam yolov6 param = CVI_TDL_ Get YOLO Algparam(tdl handle, CVI_TDL
—~SUPPORTED MODEL_ YOLOVS6);

yolov6 param.cls = 80;

printf("setup yolov6 algorithm param \n");
ret = CVI_TDL Set YOLO Algparam(tdl handle, CVI TDL SUPPORTED MODEL
~YOLOVS, yolov6 param);
if (ret != CVI_SUCCESS) {
printf("Can not set yolov6 algorithm parameters %#x\n", ret);
return ret;

}

// set thershold
CVI_TDL SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS, 0.5);
CVI_TDL SetModelNmsThreshold(tdl handle, CVI TDL SUPPORTED MODEL_ YOLOVS, 0.

printf("yolov6 algorithm parameters setup success!\n");
return ret;

}

FERLACAS 40T -
FERLACAS 40T -

A B WU i, Hflad CVI_TDL_Readlmage pRECEEHUA Fr, RJ5THH Yolove #fE
PEFZ11 CVI_TDL_ Yolov6. {EPERETRAFIAE obj_meta Z5H4 A, ik ik BUA FHAE bbox 1)
e FAVASA TR AEFR S DAL object score(x1, y1, x2, y2, score), 3 4MAH 32 classes

ret = CVI_TDL OpenModel(tdl handle, CVI TDL SUPPORTED MODEL YOLOV6, model
—path.c_str());
if (ret != CVI_SUCCESS) {

printf("open model failed %#x!\n", ret);

return ret;

}

16




SOF-

B R R CV180X CV181X Yolo ZF|E VLI EHARTER 4. /1 YOLOV6 K73

(g b))

printf("cvimodel open success!\n");
std::cout << "model opened:" << model path << std::endl,

VIDEO FRAME INFO S fdFrame;
ret = CVI_TDL ReadImage(str _src_dir.c_str(), &fdFrame, PIXEL FORMAT RGB_883);
std::cout << "CVI TDL Readlmage done!\n";

if (ret |= CVI_SUCCESS) {
std::cout << "Convert out video frame failed with :" << ret << "file:" << str src_dir
<< std::endl;

}
cvtdl object t obj meta = {0};
CVI_TDL_Yolov6(tdl handle, &fdFrame, &obj meta);
printf("detect number: %d\n", obj meta.size);
for (uint32 ti = 0;i < obj meta.size; i++) {
printf("detect res: %f %f %f %f %f %d\n", obj meta.info[i].bbox.x1, obj meta.info[i].bbox.y1,

obj meta.info[i].bbox.x2, obj meta.info[i].bbox.y2, obj meta.info[i].bbox.score,
obj meta.info[i].classes);

4.5 MRS

HeA T yolove BT QAL iKY yolovbn PAK yolov6s, Mli#idiidk’y COCO2017
R BUES I E N -
conf threshold: 0.03
nms_ threshold: 0.65
DHERIY R 640x640
yolov6n AU E 7 7 th 7 2R RE :

iR | EEER (ms) | 3 (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
=]

py- N/A N/A N/A 53.1 37.5

torch

cv180x | ion #}RECRM | ion PCRIE | 15.59 LRI AR
cvl8lx| ion ZpHLRIE | ion ApECRNE | 11.58 bR U
cv182x| 39.17 47.08 11.56 LRI N
cv183x | EAbRIK AR ALK AR ALK
cv186x| 4.74 51.28 14.04 U ALK

yolov6n %) TDL_SDK 77 s fig

17




SC

CV180X CV181X Yolo AFFHEFPEHARTER 4. A YOLOVG6 #RAIEE

Ok | HEEHEE (ns) | FE (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
D PAN

==
onnx | N/A N/A N/A 51.6373 36.4384
cv180x | ion ZrECKN | ion 43ECRIL 14.74 ion /MPCRI | ion AECRIK
cv181x| 49.11 31.35 8.46 49.8226 34.284
cv182x| 34.14 30.53 8.45 49.8226 34.284
cv183x| 10.89 21.22 8.49 49.8226 34.284
cv186x | 4.02 36.26 12.67 41.53 27.63

yolov6s BRI E S H = ERE :

WO | HEIEER (ms) | &% (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
NPAY

[ |
py- N/A N/A N/A 61.8 45
torch
cv180x | MABUALA IS | AETUELH NG | AETUREI R IG | BRAEE RN | BRI AR L
cvl81x| ion ZpEERIM | ion ArECRI | 27.56 XN AL
cv182x| 131.1 115.81 27.56 XN AL
cv183x | EAb NG AL AL I AR AL
cv186x| 14.67 100.02 29.66 AL A

yolov6s #iZU [ TDL SDK 5 =k fk -

WO | HEIEER (ms) | &%= (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
NPAY

[ |
onnx | N/A N/A N/A 60.1657 43.5878
cv180x | ion ZrECRIN | ion 43ECRIG | 45.27 ion ZrECRNg | ion A3ECARIK
cv181x | ion ZrECIN | ion 4pECRI | 25.33 ion ZrEEANg | ion A3HCARIK
cv182x| 126.04 99.16 25.32 56.2774 40.0781
cv183x| 38.55 57.26 23.59 56.2774 40.0781
cv186x| 13.89 85.96 29.57 46.02 31.61
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R CV180X CV181X Yolo ZF|E ¥ IEHANTER 5. /] YOLOVT FiZ 2

5 ] yolov7 EiFIIE:

5.1 515

ARSCRS Y T AAF yolovT ZUA AR EAE ovI8lx TP R IRIET AR, ERIBRELRY
EE

- yolov7 BH pytorch JRAFE: N onnx 74
- onnx ALK cvimodel %3
- SR DR S

5.2 pt FEIEEHA onnx

RN E ) [yolov7](https://github.com/WongKinYiu/yolov7) 3 ZEHS

git clone https://github.com/WongKinYiu/yolov7.git

1 Bk T B A A B S PO — A SO weights, SR 5 RF R onnx RO AL ) B
yolov7/weights

cd yolov7 & mkdir weights
cp path/to/onnx ./weights/

SRJ5ERF yolo _export/yolov7 _export.py & #il#| yolov7 HE
RGP A4St TDL_SDK JEf#) yolov7 #5244

python yolov7 export.py --weights ./weights/yolov7-tiny.pt

B AR A 1080p MBI, R BCRHS A AR AR EICH 384x640, I DI TR,
PR EE, R PR

python yolov7 export.py --weights ./weights/yolov7-tiny.pt --img-size 384 640

yolo_export i [{) Bl A ®] DA iF SFTP  # B T #; ¥4 H:sftp://218.17.249.213 1k
Sevitek _mlir 2023 #615:7&2Wd%cubk
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https://github.com/WongKinYiu/yolov7

SOP

EHENE CV180X CV181X Yolo ZF|E ¥ IEHANTER 5. /] YOLOVT FiZ 2

L SETP $F R B R SCff-k :
/home/AhHRREZF>ISDK/
BF
B ..

backup

model
.| cvitek tdl sdk 1228.tar.gz
: yolo export.zip

5.3 onnx BiFIEEHL cvimodel

cvimodel FHEAERT PAS % yolo-vb BAHZ T onnx BIAEEHE cvimodel F4).

A yolovT BT RUAMBIMHUALHEH, B mean DK scale 5 yolovs I, A
yolovb 3% cvimodel {4

5.4 TDL SDK #5115

yolov7 245 yolovh FZLKGIN -5 MM AR R AR A, FHAEE anchor AN

Pl TEEEY anchors A yolovT7 [ anchors!!!
anchors:
12,16, 19,36, 40,28] # P3/8
36,75, 76,55, 72,146] # P4/16
[142,110, 192,243, 459,401 # P5/32

FAL PR BB T AR R

// set preprocess and algorithm param for yolov7 detection

// if use official model, no need to change param

CVI S32 init param(const cvitdl handle t tdl handle) {
// setup preprocess

YoloPreParam preprocess cfg =
CVI_TDL_ Get YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL_ YOLOVT);

for (int i =0;1i < 3;i++) {
printf("asign val %d \n", i);

(TR
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SOPI-

EHENE CV180X CV181X Yolo ZF|E ¥ IEHANTER 5. /] YOLOVT FiZ 2

preprocess_ cfg.factor[i] = 0.003922;
preprocess cfg.mean(i] = 0.0;

}
preprocess cfg.format = PIXEL FORMAT RGB 888 PLANAR;

printf("setup yolov7 param \n");
CVI 832 ret =
CVI_TDL _ Set YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL YOLOV7,.
—preprocess _cfg);
if (ret != CVI_SUCCESS) {
printf("Can not set Yolov5 preprocess parameters %#x\n", ret);
return ret;

}

// setup yolo algorithm preprocess
YoloAlgParam yolov7 param = CVI_TDL_ Get YOLO Algparam(tdl handle, CVI_TDL
—~SUPPORTED MODEL YOLOVT);
uint32 t *anchors = new uint32 t[18];
uint32 tp anchors[18] = {12, 16, 19, 36, 40, 28, 36, 75, 76,
55, 72, 146, 142, 110, 192, 243, 459, 401};
memcpy(anchors, p_anchors, sizeof(p _anchors));
yolov7 param.anchors = anchors;

uint32 t *strides = new uint32 t[3];
uint32 t p_strides[3] = {8, 16, 32};
memcpy(strides, p_strides, sizeof(p _strides));
yolov7 param.strides = strides;

yolov7 param.cls = 80;

printf("setup yolov7 algorithm param \n");
ret = CVI_TDL Set YOLO Algparam(tdl handle, CVI TDL SUPPORTED MODEL
~YOLOVY7, yolov7 param);
if (ret |= CVI_SUCCESS) {
printf("Can not set Yolov5 algorithm parameters %#x\n", ret);
return ret;

}

// set thershold
CVI_TDL SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOVY?, 0.5);
CVI_TDL _SetModelNmsThreshold(tdl handle, CVI TDL SUPPORTED MODEL_YOLOV?, 0.

printf("yolov7 algorithm parameters setup success!\n");
return ret;

}

P TA0T P -

ret = CVI_TDL OpenModel(tdl handle, CVI TDL SUPPORTED MODEL YOLOV7, model
—path.c_str());
if (ret != CVI_SUCCESS) {

printf("open model failed %#x!\n", ret);

return ret;

}

(R IgkzE)
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SOF-

8N R CV180X CV181X Yolo ZF|E ¥ IEHANTER 5. /] YOLOVT FiZ 2

(g b))

std::cout << "model opened:" << model path << std::endl;

VIDEO FRAME INFO _S fdFrame;
ret = CVI_TDL ReadImage(str src dir.c_str(), &fdFrame, PIXEL FORMAT RGB 888);
std::cout << "CVI TDL Readlmage done!\n";

if (ret '= CVI_SUCCESS) {
std::cout << "Convert out video frame failed with :" << ret << "file:" << str_src_dir
<< std::endl;
// continue;

}
cvtdl object t obj meta = {0};
CVI_TDL_Yolov7(tdl handle, &fdFrame, &obj meta);
for (uint32 ti=0;1i < obj meta.size; i++) {
printf("detect res: %f %f %f %f %f %d\n", obj meta.info[i].bbox.x1, obj meta.info[i].bbox.y1,

obj meta.info[i].bbox.x2, obj meta.info[i].bbox.y2, obj meta.info[i].bbox.score,
obj meta.info[i].classes);

5.5 AL

AT yolov7-tiny A RAR TS, ML COCO2017, HApEIHREN:
conf threshold: 0.001
nms_ threshold: 0.65

DRI 640 x 640

yolov7-tiny B E 5 T A=l fE -

Wik | EIBFER (ms) | #E (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
(1A

e |
py- N/A N/A N/A 56.7 38.7
torch
cv180x | ion Zpfic skl | ion ApECZENG | 38.97 AR N
cvl8lx| 75.4 85.31 17.54 LA AL
cv182x| 56.6 85.31 17.54 ALK AL R
cv183x| 21.85 71.46 16.15 ALK AL
cv186x| 7.91 137.72 23.87 AN N

yolov7-tiny KiZif{) TDL SDK i )51 fg:
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& CV180X CV181X Yolo RAF|FHEFPEHARTER 5. A YOLOVT fRAIEE

W 3% | JEBFERT (ms) | 4 (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
DAY

|
omnx | N/A N/A N/A 53.7094 36.438
cv180x | ion Z}ACRIE | ion J)HCRIK | 36.81 ion Z}PCRI | ion J3HCRIK
cv18lx| 70.41 70.66 15.43 53.3681 32.6277
cv182x| 52.01 70.66 15.43 53.3681 32.6277
cv183x| 18.95 55.86 14.05 53.3681 32.6277
cv186x| 6.54 99.41 17.98 53.44 33.08

23




R CV180X CV181X Yolo ZF|E ¥ I EHANTER 6. /] YOLOVS Fi% 2

6 il yolov8 EifIIE:

6.1 515

ARSCRS YA T AAF yolov8 QAR A ovI8lx TF R MY HRIET AR, ERIBREL Y
EE

yolov8 #il pytorch WA onnx #iA
onnx FERER K cvimodel #%3
e g 5 R A DR HUE A5 2R

6.2 pt BFIFHLA onnx

5 EHREL yolov8 ‘B G FEAHS [ultralytics /ultralytics: NEW - YOLOvS [E] in PyTorch > ONNX
> OpenVINO > CoreML > TFLite (github.com)|(https://github.com /ultralytics/ultralytics)

git clone https://github.com/ultralytics/ultralytics.git

PN EXT VY yolov8 FEBY L, PA [yolov8n]|(https://github.com /ultralytics/assets/releases/
download/v0.0.0/yolov8n.pt) K, SRJGH¥ T yolov8n.pt FUFE ultralytics/weights/H &R,
W A AT

cd ultralytics & mkdir weights
cd weights
wget https://github.com/ultralytics/assets/releases/download/v0.0.0/yolov8n.pt

JH%E yolov8 il 733, 45 forward REAIARRS I, HFF =R feature map fJ box DA
Fecls 3TF, #538] 6 A3, X PAEIEM yolo_export (I 52 1

yolo_export H [ Bl A ®] PA i i SFTP  # B T # ¥4 Hisftp://218.17.249.213 1k
Sevitek _mlir 2023 #65:7&2Wd%cubk

it SETP $RE R BRSO
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SOPI

EERE CV180X CV181X Yolo Z¥|E ¥ EHARTER 6. @/ YOLOVS A8
/home/AhUREZF>SDK/
&
B ..
backup
model

.| cvitek tdl sdk 1228.tar.gz
¢ yolo export.zip,

Ff yolo export/yolov8 export.py LA %] yolov8 T, SRJFMH FH AT 54 A
) onnx AR :

python yolov8 export.py --weights ./weights/yolov8.pt

A7 FIRS 2 J5, TTDATE. /weights/ H 5% 158 yolov8n.onnx S, Z 5@ onnx BiAIEE
#-k cvimodel Y

ARG G ACH 1080p ISR, BECRHR Y AR ST MCA 384640, FTDA/D TUAR TR,
PR, W

python yolov8 export.py --weights ./weights/yolov8.pt --img-size 384 640

6.3 onnx PiFIEHL cvimodel

cvimodel FH#EAE I PAZ % cvimodel HA B AE R PAZ % yolo-vh B 171 onnx AU

cvimodel #B4) .

6.4 TDL SDK #5115l

yolov8 AL BRI E S5 41

// set preprocess and algorithm param for yolov8 detection
// if use official model, no need to change param
CVI_S32 init param(const cvitdl handle t tdl handle) {
// setup preprocess
YoloPreParam preprocess cfg =
CVI_TDL_ Get YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS8
—~DETECTION);

for (int i = 0;1i < 3;i4++) {
printf("asign val %d \n", i);
preprocess_ cfg.factor[i] = 0.003922;
preprocess cfg.mean[i] = 0.0;
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EHENE CV180X CV181X Yolo ZF|E ¥ I EHANTER 6. /] YOLOVS Fi% 2

}
preprocess _cfg.format = PIXEL FORMAT RGB 888 PLANAR,;

printf("setup yolov8 param \n");
CVI S32ret = CVI TDL Set YOLO Preparam(tdl handle, CVI TDL SUPPORTED
—~MODEL YOLOV8 DETECTION,
preprocess_ cfg);
if (ret I= CVI_SUCCESS) {
printf("Can not set yolov8 preprocess parameters %#x\n", ret);
return ret;

}

// setup yolo algorithm preprocess

YoloAlgParam yolov8 param =
CVI TDL Get YOLO Algparam(tdl handle, CVI TDL SUPPORTED MODEL YOLOV8

—.DETECTION);
yolov8 param.cls = 80;

printf("setup yolov8 algorithm param \n");

ret =
CVI TDL Set YOLO Algparam(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS
—~DETECTION, yolov8 param);
if (ret '= CVI_SUCCESS) {
printf("Can not set yolov8 algorithm parameters %#x\n", ret);
return ret;

}

// set theshold
CVI_TDL _ SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS

—.DETECTION, 0.5);
CVI TDL SetModelNmsThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS

—~DETECTION, 0.5);

printf("yolov8 algorithm parameters setup success!\n");
return ret;

}

SRR A -

ret = CVI_TDL OpenModel(tdl handle, CVI TDL SUPPORTED MODEL YOLOVS
—DETECTION, argv[1]);

if (ret 1= CVI_SUCCESS) {
printf("open model failed with %#x!\n", ret);
return ret;

printf(" - - to do detection \n");

VIDEO FRAME INFO S bg;
ret = CVI_TDL_ReadImage(strfl.c_str(), &bg, PIXEL FORMAT RGB 883 PLANAR);

if (ret != CVI_SUCCESS) {
printf("open img failed with %#x!\n", ret);
return ret;

} else {

(R IgkzE)
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(g b))

printf("image read,width:%d\n", bg.stVFrame.u32Width);
printf("image read,hidth:%d\n", bg.stVFrame.u32Height);
}
std::string str _res;
cvtdl object t obj meta = {0};
CVI_TDL_ YOLOV8 Detection(tdl handle, &bg, &obj meta);

std::cout << "objnum:" << obj meta.size << std::endl;
std::stringstream ss;

ss << "boxes=[";

for (uint32 ti=0;i < obj meta.size; i++) {

ss << "[" << obj_ meta.info[i].bbox.x1 << "," << obj meta.info[i].bbox.yl << ","
<< obj_meta.info[i]. bbox.x2 << "," << obj_meta.info[i].bbox.y2 << ","
<< obj meta.info[i].classes << "," << obj meta.info[i].bbox.score << "],";

ss << ll]\nll;
std::cout << ss.str();

6.5 AL R

Rl T B M yolov8n PAK yolov8s #2, ¥ COCO2017 fledk EdbAT T, HrhHfE

acwk

conf: 0.001

nms_ thresh: 0.6
JIA BRI 640 x 640
yolov8n A& 1) B 75 Tt 7 PR AE

T 3K | EIEER (ms) | B (MB) ION(MB) MAP 0.5 MAP 0.5-0.95

=]

py- N/A N/A N/A 53 37.3

torch

cv180x | ion ZrHLRIE | ion ApECRNE | 13.26 ion A)EEARIE | ion ArEEARIK

cv181x| 54.91 44.16 8.64 LRI N

cv182x| 40.21 44.32 8.62 XN AL

cv183x| 17.81 40.46 8.3 LRI =R

cv186x| 7.03 55.03 13.92 LRI RN
yolov8n 1%l (%) TDL SDK S =6
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SC

CV180X CV181X Yolo AFFHEFPEHARTER 6. A YOLOVS fRAIEE

K | EIEER (ms) | = (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
D PAN

==
onnx | N/A N/A N/A 51.32 36.4577
cv180x| 299 78.78 12.75 45.986 31.798
cvl8lx| 45.62 31.56 7.54 51.2207 35.8048
cv182x| 32.8 32.8 7.72 51.2207 35.8048
cv183x| 12.61 28.64 7.53 51.2207 35.8048
cv186x| 5.20 43.06 12.02 51.03 35.61
yolov8s 7 B 7 5ty kg :
X | EEER (ms) | & (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
NPAY

[ |
py- N/A N/A N/A 61.8 44.9
torch
cv180x | FAUELH I | AEAUGEIRICIG | FRBUEL RN | AEAUEL R S | ARER AL I
cvl8ix| 144.72 101.75 17.99 = RN
cv182x| 103 101.75 17.99 =N U
cv183x | 38.04 38.04 16.99 - UR N U
cv186x| 13.16 95.03 23.44 A AL
yolov8s #iZ ) TDL_SDK Tt 7= fE -
X | EEER (ms) | & (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
NPAY

[ |
onnx N/A N/A N/A 60.1534 44.034
cv180x | FiZUAELH AN | AL | BOTAL ORI | ARSI | AT AR I
cvl81x| 135.55 89.53 18.26 60.2784 43.4908
cv182x| 95.95 89.53 18.26 60.2784 43.4908
cv183x| 32.88 58.44 16.9 60.2784 43.4908
cv186x| 11.37 82.61 21.96 60.27 43.52
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7 il yolox BiZd%E

7.1 515

A/ E T WMARF yolox ZUANHIAR AR EAE ov181x TP A BRI ETiARE, T 2RI L PR :
yolox ##7 pytorch {RANFE A onnx 7Y
onnx FRAIFEHL N cvimodel #&=;
35 9 5 VR 42 1SR B 25

7.2 pt BEIEEHA onnx

5 5ER] PATE github R yolox BB 7 1tH%: [Megvii-BaseDetection/YOLOX: YOLOX is a high-
performance anchor-free YOLO, exceeding yolov3™v5 with MegEngine, ONNX, TensorRT, ncnn,
and OpenVINO supported. Documentation: https://yolox.readthedocs.io/ (github.com)|(https:
//github.com /Megvii- BaseDetection/YOLOX /tree/main)

R PA T 2 MRS 24 YOLOX

git clone git@github.com:Megvii-BaseDetection/YOLOX.git
cd YOLOX
pip3 install -v -e . # or python3 setup.py develop

T LY HRBIMINI T 2 YOLOX frfEpiz, RIS EIE—A weights H ¢, RFFIIZREFHY.pth SO
(E22IEN

cd YOLOX & mkdir weights
cp path/to/pth ./weigths/

['E 53 onnx]
P63 tools p{iE

cd tools

TE onnx HHFEIS S H X
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python \

export onnx.py \

--output-name ../weights/yolox m official.onnx \
-n yolox-m \

--no-onnxsim \

-c ../weights/yolox m.pth \
--decode in inference

HRZECE LT
—output-name FE/n5H onnx AT I AR 144 FR
-n FToRFERIA . ATPAESE * yolox-s, m, 1, x * yolo-nano * yolox-tiny * yolov3
-¢ FRTNIZRY. pth BRSO B AR
~decode_in_inference /R TE onnx HfFEL
[TDL SDK A5 H onnx]

N T PRIERALIRE I, 520 YOLOX RS fY head 702 =AY branch iy, A2 E 7
AR 5 H- i

AT AR B A Ry -5 = AN branch 1) head:

FF yolo_export/yolox _export.py & i|%] YOLOX /tools H3&&, SAJEHIH AT dr -3t 43 >
Y onnx i

python \

yolox export.py \

--output-name ../weights/yolox s 9 branch 384 640.onnx \
-n yolox-s \

-c ../weights/yolox s.pth

BTG ASRE AN 1080p ML, EBCRFR AL ARSI 384x640, Al DAIKAN TR TS,
PR,

python \

yolox export.py \

--output-name ../weights/yolox s 9 branch 384 640.onnx \
-n yolox-s \

-c ../weights/yolox s.pth \

--img-size 384 640

yolo export 1 ) il A W] DA il ik SFTP 3k Bt F #% uh &isftp://218.17.249.213 ik
Fievitek  mlir 2023 #55:7&2Wd%cubk

it SETP ] F X RSk
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/home/ L hRAREZ>SDK/
BF
B ..

backup

model

| cvitek tdl sdk 1228.tar.gz
¢ yolo export.zip:

7.3 onnx FiFIEHL cvimodel

cvimodel FHtEAE R AZ % yolo-vh BT onnx AR cvimodel #R).

7.4 TDL SDK $: 1151

#H## WU SRR
A B R E i — AR AR SR

typedef struct {
float factor[3];
float mean[3];
meta rescale type e rescale type;

bool use_quantize scale;
PIXEL FORMAT E format;
} YoloPreParam;

T YOLOX, FFEMEAATIUANZS4:

- factor LI scale Z4%

- mean TAMFIIESEL

- use_quantize scale @ BRI RS, BRIAH true

- format | F %, PIXEL FORMAT RGB 883 PLANAR
Hrp gk factor AN mean AR H $$ y—=(x-mean)times scale $$
##4 FIES A,

typedef struct {
uint32 t cls;
} YoloAlgParam;

s EAR A SRR, Bl
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YoloAlgParam p yolo param,;
p_yolo param.cls = 80;

73 SNRRR AL AR SRR B A S NMS BB B E AT Foi

CVI_TDL_SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL _ YOLOX, conf
—threshold);

CVI_TDL_SetModelNmsThreshold(tdl handle, CVI TDL SUPPORTED MODEL_ YOLOX, nms
—threshold);

HoA conf threshold S E {5 EEI{E; nms_threshold S nms [#{E
#H4 MR

#define GNU SOURCE

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include <chrono>

#include <fstream>

#include <functional>

#include <iostream>

#include <map>

#include <sstream>

#include <string>

#include <vector>

#include "core.hpp"

#include "core/cvi tdl types mem internal.h"
#include "core/utils/vpss helper.h"
#include "cvi tdl.h"

#include "cvi tdl media.h"
#include "sys utils.hpp"

int main(int argc, char* argv[]) {
int vpssgrp width = 1920;
int vpssgrp height = 1080;
CVI_S32ret = MMF INIT HELPER2(vpssgrp width, vpssgrp height, PIXEL FORMAT RGB
888, 1,
vpssgrp _width, vpssgrp height, PIXEL FORMAT RGB_ 888, 1);
if (ret != CVI_TDL SUCCESS) {
printf("Init sys failed with %#x!\n", ret);
return ret;

}

cvitdl handle t tdl handle = NULL;

ret = CVI_TDL CreateHandle(&tdl handle);

if (ret |= CVI_SUCCESS) {
printf("Create tdl handle failed with %#x!\n", ret);
return ret;

printf("start yolox preprocess config \n");
// ]/ setup preprocess

YoloPreParam p preprocess cfg;

for (int i=0;i < 3;i++) {
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p_preprocess_ cfg.factor[i] = 1.0;
p_preprocess cfg.meani] = 0.0;
¥
p_preprocess cfg.use quantize scale = true;
p_preprocess cfg.format = PIXEL FORMAT RGB 888 PLANAR,

printf("start yolo algorithm config \n");
// setup yolo param

YoloAlgParam p yolo param;

p_yolo param.cls = 80;

printf("setup yolox param \n");
ret = CVI_TDL Set YOLOX Param(tdl handle, &p preprocess cfg, &p yolo param);
printf("yolox set param success!\n");
if (ret = CVI_SUCCESS) {
printf("Can not set YoloX parameters %#x\n", ret);
return ret;

}

std::string model path = argv[1];
std::string str_src_dir = argv[2];

float conf threshold = 0.5;
float nms_threshold = 0.5;
if (arge > 3) {
conf threshold = std::stof(argv[3]);

}

if (arge > 4) {
nms_threshold = std::stof(argv[4]);

}

printf("start open cvimodel...\n");
ret = CVI_TDL OpenModel(tdl handle, CVI TDL SUPPORTED MODEL YOLOX, model
—path.c_str());
if (ret |= CVI_SUCCESS) {
printf("open model failed %#x!\n", ret);
return ret;
}
printf("cvimodel open success!\n");
// set thershold
CVI TDL SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOX, conf
—threshold);
CVI_TDL_SetModelNmsThreshold(tdl handle, CVI_TDL SUPPORTED MODEL_ YOLOX,.
—nms_threshold);

std::cout << "model opened:" << model path << std::end];

VIDEO FRAME INFO 8 fdFrame;

ret = CVI_TDL ReadImage(str src_dir.c_str(), &fdFrame, PIXEL FORMAT RGB 883);
std::cout << "CVI TDL Readlmage done!\n";

if (ret |= CVI_SUCCESS) {
std::cout << "Convert out video frame failed with :" << ret << "file:" << str src_dir

(N IgkEE)
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(g b))

<< std::endl;

}
cvtdl object t obj meta = {0};
CVI_TDL_YoloX(tdl handle, &fdFrame, &obj meta);

printf("detect number: %d\n", obj meta.size);
for (uint32 ti=0;i < obj meta.size; i++) {
printf("detect res: %f %f %f %f %f %d\n", obj meta.info[i].bbox.x1, obj meta.info[i].bbox.y1,
obj meta.info[i].bbox.x2, obj meta.info[i].bbox.y2, obj meta.info[i].bbox.score,
obj meta.info[i].classes);

}

CVI VPSS ReleaseChnFrame(0, 0, &fdFrame);
CVI_ TDL Free(&obj meta);
CVI_TDL _DestroyHandle(tdl handle);

return ret;

7.5  MAGR

T yolox 2 onnx PAKTE cv181x/2x/3x KA-F-ERYMERETE R, H iS40 HE
conf: 0.001
nms: 0.65
PR 640 x 640

yolox-s B E 5 Iy AP E

T K | EIEER (ms) | = (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
QY TAPAN

[ |
py- N/A N/A N/A 59.3 40.5
torch
cv180x | ion )L | ion AMFCRIL | 37.41 HAL R HAL R
cv181x| 131.95 104.46 16.43 AL AR
cv182x| 95.75 104.85 16.41 B LRI
cv183x | Bk AR I AR BRI
cv186x| 12.39 89.47 19.56 XN AR

yolox-s #7ALf) TDL SDK Sy R EfE:
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K | HEIEFER (ms) | 53 (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
DAY
[
onnx | N/A N/A N/A 53.1767 36.4747
cv180x | ion A}HCRIK | ion pFCKM | 35.21 ion Z}PCRI | ion J3HCRIK
cv18lx| 127.91 95.44 16.24 52.4016 35.4241
cv182x| 91.67 95.83 16.22 52.4016 35.4241
cvl83x| 30.6 65.25 14.93 52.4016 35.4241
cv186x| 11.39 63.17 19.48 52.61 35.49
yolox-m A1) F Iy Iy X PERE
oK | HEIEFERT (ms) | 538 (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
DAY
[ |
py- N/A N/A N/A 65.6 46.9
torch
cv180x | ion A}ACRIK | ion SpFRRIM | 92.41 ion 3R | ion ARHCRIK
cv18lx| ion Z}fiki | ion SpWLRIE | 39.18 =R HILERI
cv182x| 246.1 306.31 39.16 AL I AL
cv183x | wbRIK LRI IR =R LRI
cv186x| 30.55 178.98 38.72 AL I AL
yolox-m AU [%) TDL _SDK :ti )5 P AE
M EE EEER (ms) | #%:® (MB) ION(MB) MAP | MAP 0.5-0.95
0.5
onnx N/A N/A N/A 59.9411 | 43.0057
cv180x ion 4)Tic 4 ion 43T 4k 92.28 ion 43 | ion 43I
fic 2R 0K
cv181x ion 4yt 2 g ion 4y 4k g 38.95 N/A N/A
cv182x 297.5 242.65 38.93 59.3559 | 42.1688
cv183x 75.8 144.97 33.5 59.3559 | 42.1688
cv186x 33.05 173.20 38.64 59.34 42.05
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i pp-yoloe BRI

8.1 515

ARSI G T UHRKF ppyoloe AR ERZEAE cv18lx TRAMUMEAETAR, FRARIESIRE
EE

ppyoloe FAY pytorch HUAEf A onnx 144
onnx FERER K cvimodel #%3
e g 5 R A DR HUE A5 2R

8.2 pt BiFIFHLA onnx

PP-YOLOE 24T PP-Yolov2 [fJ Anchor-free #5%  ‘BE G FEFE [PaddleDetection]|(https://
github.com/PaddlePaddle/PaddleDetection)

RECE T QAU 2%

git clone https://github.com/PaddlePaddle/PaddleDetection.git

4 CUDA10.2
python -m pip install paddlepaddle-gpu==2.3.2 -i https://mirror.baidu.com/pypi/simple

HoA iR A 2 WE I %% 30 DR A _ @R T ok 5B IR IR

22 ) F 4 (paddlepaddle.org.cn)|(https://www.paddlepaddle.org.cn /install /quick?docurl=
/documentation /docs/zh /install /pip /linux-pip.html)

onnx A PAZFE Jy LAY [PaddleDetection/deploy/EXPORT _ONNX MODEL.md at
release/2.4 - PaddlePaddle/PaddleDetection (github.com)|(https://github.com/PaddlePaddle/
PaddleDetection/blob /release/2.4 /deploy /EXPORT ONNX MODEL.md)

A SO PE R T iOAS B 5 7 DA O BB Tty onnx, SERRARCAR S th 1) 77 SRR L2 4G
SKEfRIS TSy, JriagiRil, MRS %4 TDL_SDK SCE)

[E RS H]
] DA PaddleDetection /tools/export model.py 5 H B A onnx 57
WAHUTHAST AL AN S onnx fA, T onnx #£IAEK 2 FE out-

put_inference official/ppyoloe crn s 300e coco/ppyoloe crn_s 300e coco official.onnx
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cd PaddleDetection

python \

tools/export model official.py \

-c configs/ppyoloe/ppyoloe _crn s 300e coco.yml \

-o weights=https://paddledet.bj.bcebos.com/models/ppyoloe _crn s 300e coco.pdparams

paddle2onnx \

--model dir \

output inference/ppyoloe crn_s 300e coco \

--model filename model.pdmodel \

--params_ filename model.pdiparams \

--opset version 11 \

--save file output inference official/ppyoloe crn s 300e coco/ppyoloe crn s 300e coco official.
—onnx

ZHL I -
- R E B SO
-o paddle FAUAHE

~model _dir FAIGH H 5%

—model filename paddle 74 {44 Fr

—params_filename paddle FFZ4 il &

—opset__version opset fASHL B

—save file §H onnx FAY AT AR
(A RERA T2 ]

N EAFH AT AL, RS I S AR Y s, P onnx AL, MEAIDATR O S
HAERS Y onnx A

HF yolo_export/pp_yolo_export.py & il #| tools/H &, #RJ5 1 H W fr &5 AR iE 1)
pp-yoloe H) onnx 57

python \

tools/export model no decode.py \

-c configs/ppyoloe/ppyoloe crn s 300e coco.yml \

-o weights=https://paddledet.bj.bcebos.com/models/ppyoloe _crn s 300e coco.pdparams

paddle2onnx \

--model dir \

output inference/ppyoloe crn s 300e coco \

--model filename model.pdmodel \

--params_ filename model.pdiparams \

--opset version 11 \

--save_file output inference/ppyoloe crn s 300e coco/ppyoloe crn_s 300e coco.onnx

SHSHEHITRAT NS E

MYy WURT BRI A AR, WA BB T R A onnx BARMHEAT R, BIAnEChy
384x640 HHI AR, S PATT A e
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python -m paddle2onnx.optimize \

--input model ./output inference/ppyoloe crn s 300e coco/ppyoloe crn s 300e coco.onnx \
--output model ./output inference/ppyoloe crn s 300e coco/ppyoloe 384.onnx \

--input shape dict "{'x":[1,3,384,640]}"

yolo export 1 ) il A W] DA 3l ik SFTP 3k HU: F #% uh &isftp://218.17.249.213 1k
‘Frevitek  mlir 2023 855:7&2Wd%cubk

it SFTP #E N BX R SO
/home/ A HGREZF>ISDK/
BF

= ..

backup

model
.| cvitek tdl sdk 1228.tar.gz
: yolo export.zip,

8.3 onnx FIFIEEHL cvimodel

cvimodel FH AR PAZ % cvimodel HAHBAE R VIS % yolo-vh B 171 onnx AL

cvimodel #B4) .

8.4 TDL SDK #1130

A TS BN E
FRAL PR 5 B O s

// set preprocess and algorithm param for ppyoloe detection
// if use official model, no need to change param
CVI S32 init param(const cvitdl handle t tdl handle) {
// setup preprocess
YoloPreParam preprocess cfg =
CVI_TDL_ Get YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL
—~PPYOLOE);

for (int i=0;i < 3;i++) {
printf("asign val %d \n", i);
preprocess_ cfg.factor[i] = 0.003922;
preprocess  cfg.mean[i] = 0.0;

}
preprocess _cfg.format = PIXEL FORMAT RGB 888 PLANAR,;

printf("setup ppyoloe param \n");

(TS
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CVI S32ret =
CVI_TDL Set YOLO Preparam(tdl handle, CVI TDL SUPPORTED MODEL PPYOLOE,
— preprocess_ cfg);
if (ret |= CVI_SUCCESS) {
printf("Can not set ppyoloe preprocess parameters %#x\n", ret);
return ret;

}

// setup yolo algorithm preprocess
YoloAlgParam ppyoloe param =
CVI_TDL_ Get YOLO Algparam(tdl handle, CVI _TDL SUPPORTED MODEL
—~PPYOLOE);
ppyoloe param.cls = 80;

printf("setup ppyoloe algorithm param \n");
ret = CVI_TDL Set YOLO Algparam(tdl handle, CVI TDL SUPPORTED MODEL
—~PPYOLOE, ppyoloe param);
if (ret |= CVI_SUCCESS) {
printf("Can not set ppyoloe algorithm parameters %#x\n", ret);
return ret;

}

// set thershold
CVI_TDL SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL PPYOLOE, 0.5);
CVI_TDL _SetModelNmsThreshold(tdl handle, CVI TDL SUPPORTED MODEL PPYOLOE, 0.

printf("ppyoloe algorithm parameters setup success!\n");
return ret;

}

FEBLACAS 40T -

ret = CVI_TDL OpenModel(tdl handle, CVI TDL SUPPORTED MODEL PPYOLOE, model
—path.c_str());
if (ret != CVI_SUCCESS) {

printf("open model failed %#x!\n", ret);

return ret;

}

printf("cvimodel open success!\n");
std::cout << "model opened:" << model path << std::endl;

VIDEO FRAME INFO _S fdFrame;
ret = CVI_TDL ReadImage(str src dir.c_str(), &fdFrame, PIXEL FORMAT RGB 888);
std::cout << "CVI TDL Readlmage done!\n";

if (ret = CVI_SUCCESS) {
std::cout << "Convert out video frame failed with :" << ret << "file:" << str_src_dir
<< std::endl;

}

cvtdl object t obj meta = {0};

(R IgkzE)
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(8 k)

CVI_TDL_ PPYoloE(tdl handle, &fdFrame, &obj meta);

printf("detect number: %d\n", obj meta.size);
for (uint32 ti = 0;i < obj meta.size; i++) {
printf("detect res: %f %f %f %f %f %d\n", obj meta.info[i].bbox.x1, obj meta.info[i].bbox.y1,
obj meta.info[i].bbox.x2, obj meta.info[i].bbox.y2, obj meta.info[i].bbox.score,
obj meta.info[i].classes);

8.5 MliA&h R

i T ppyoloe _crn_s 300e coco #i% onnx PA N cvimodel £ cv181x “F-&EHTEREXT L, Ho
HESHCN
conf: 0.01
nms: 0.7
AP 640 x 640
ppyoloe _crn_s 300e_coco #EHYE 5 H = ERE -
WK | HEIEFER (ms) | T3 (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
P2
A
py- | N/A N/A N/A 60.5 431
torch
cv180x | ion JPECRIK | don ZpECRIK | 29.59 RN KRN
cv181x| 103.62 110.59 14.68 R LRI
cv182x| 77.58 111.18 14.68 i AN XN
cv183x | HALRIK LRI ALK BRI LRI
cv186x| 12.35 101.83 18.93 U RN AR

ppyoloe _crn_s_300e_coco #Zf¥) TDL SDK 5 tfE:

TS I | % % | ION(MB) MAP 05 MAP 0.5-0.95
¢ (ms) | (MB)

onnx N/A N/A N/A 55.9497 39.8568

cv180x ion 4y | ion 4y | 29.47 ion 4yt 4 g ion 434k K
Bk | Aok

cvl8lx 101.15 103.8 14.55 595.36 39.1982

cv182x 75.03 104.95 14.55 55.36 39.1982

cv183x 30.96 80.43 13.8 55.36 39.1982

cv186x 12.29 100.21 19.99 38.67 27.32
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9 i yolov10 BIRIFESE

9.1 515

ARSI EE T UWALHF yolovl0 ZANHIBIERFEAE cvI8lx TFAMMERIERAR, FRAERIELRE
EE

- yolov10 Bi%Y pytorch A4 onnx FiAY
- onnx ALK cvimodel %3
- RS E  HHE DORBG R A R

9.2 pt BXIFHLA onnx

B 5EREL yolov10 B A G EMM [THU-MIG /yolov10](https://github.com/THU-MIG /yolov10)

git clone https://github.com/THU-MIG/yolov10.git

B FEXT VR yolov10 A e {4 DA [yolov1On](https://github.com/THU-MIG /yolov10.git) 2k
Bil, KT #HAY yolovlOn.pt JAE. /weights/ HE T, 41T arATHR

mkdir weights
cd weights
wget https://github.com/THU-MIG/yolov10/releases/download/v1.1/yolov10n.pt

A% yolov10 th 732, 244 forward sREAYMEILEL Y, FHAF =R [FIEY) feature map [ box DA
Lo cls 739F, 453 6 57, X— R PAE A yolo_export IR 5E

yolo export 1 f Ml A W] DAl ik SFTP 3k B N #% uh fisftp://218.17.249.213 1k
Fievitek mlir 2023 #65:7&2Wd%cubk

it SETP HH| R BRI 3 fe :
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/home/AHGREZF>ISDK/
BF

backup

model
.| cvitek tdl sdk 1228.tar.gz
¢ yolo export.zip,

# yolo_export,/yolovi0_export.py {35 #I5] yolovl0 @it H T, S5 AT fr 454l
I3 SERUAA onnx 47

python yolovl0 export.py --weights ./weights/yolov10.pt

AT PRS2 5, AIRATE. /weights/ H 5% F 193] yolovlOn.onnx U, 2 fawie Rt onnx A4
#-k cvimodel FEHY

ARG G ACH 1080p ISR, BECRHR Y AR ST MCA 384640, FTDA/D TUAR TR,
PR, W

python yolovl0 export.py --weights ./weights/yolov10.pt --img-size 384 640

9.3 onnx PIFIEEHR cvimodel

cvimodel FH#EAE I PAZ % cvimodel HA B AE R PAZ % yolo-vh B 171 onnx AU

cvimodel #B4) .

9.4 TDL SDK #1150

yolov10 fTIAL P E S H AT :

// set preprocess and algorithm param for yolov8 detection
// if use official model, no need to change param
CVI_S32 init param(const cvitdl handle t tdl handle) {
// setup preprocess
cvtdl pre param t preprocess cfg =
CVI_TDL _GetPreParam(tdl handle, CVI_TDL SUPPORTED MODEL YOLOV10
—~DETECTION);

for (int i = 0;1i < 3;i4++) {
printf("asign val %d \n", i);
preprocess_ cfg.factor[i] = 0.003922;
preprocess cfg.mean[i] = 0.0;
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}
preprocess _cfg.format = PIXEL FORMAT RGB 888 PLANAR,;

printf("setup yolovl0 param \n");
CVI 832 ret =
CVI_TDL_SetPreParam(tdl handle, CVI TDL SUPPORTED MODEL YOLOV10
—DETECTION, preprocess_ cfg);
if (ret I= CVI_SUCCESS) {
printf("Can not set yolov10 preprocess parameters %#x\n", ret);
return ret;

}

// setup yolo algorithm preprocess
cvtdl det algo param t yolovl0 param =
CVI TDL GetDetectionAlgoParam(tdl handle, CVI TDL SUPPORTED MODEL
—~YOLOV10 DETECTION),
yolovl0 param.cls = 80;
yolovl0 param.max det = 100;

printf("setup yolov10 algorithm param \n");
ret = CVI_TDL_SetDetectionAlgoParam(tdl handle, CVI TDL SUPPORTED MODEL _
—~YOLOV10 DETECTION,
yolovl0 param);
if (ret I= CVI_SUCCESS) {
printf("Can not set yolov10 algorithm parameters %+#x\n", ret);
return ret;

}

// set theshold
CVI_TDL _SetModelThreshold(tdl handle, CVI TDL SUPPORTED MODEL YOLOV10
—DETECTION, 0.5);

printf("yolov10 algorithm parameters setup success!\n");
return ret;

}

LI ANER

ret = CVI_TDL OpenModel(tdl handle, CVI TDL SUPPORTED MODEL YOLOV10
—DETECTION, argv[1]);

if (ret '= CVI_SUCCESS) {
printf("open model failed with %#x!\n", ret);

return ret;

printf("---------meemeeeee- to do detection \n");

VIDEO FRAME INFO S bg;
ret = CVI_TDL ReadImage(strfl.c_str(), &bg, PIXEL FORMAT RGB 883 PLANAR);
if (ret != CVI_SUCCESS) {

printf("open img failed with %#x!\n", ret);

return ret;

} else {
printf("image read,width:%d\n", bg.stVFrame.u32Width);

(R IgkzE)
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(g b))

printf("image read,hidth:%d\n", bg.stVFrame.u32Height);
}
std::string str _res;
cvtdl object t obj meta = {0};
CVI TDL YOLOV10 Detection(tdl handle, &bg, &obj meta);

std::cout << "objnum:" << obj meta.size << std::endl;

std::stringstream ss;

ss << "boxes=[";

for (uint32 ti= 0;1 < obj meta.size; i++) {

ss << "[" << obj meta.info[i].bbox.x1 << "," << obj meta.info[i].bbox.y1 << ","

<< obj_meta.info[i].bbox.x2 << "," << obj meta.info[i].bbox.y2 << ""
<< obj_meta.info[i].classes << "," << obj meta.info[i].bbox.score << "],";

}

ss << "[\n";

std::cout << ss.str();

9.5 AL R

EEO TG yolovlon B, 48 COCO017 HeHRd EHEFT TR, Jorf IR LY
conf: 0.001
max_ det: 100

IR 4 BESEE R 640 x 640

yolov0n B Jr 1t Jy st

X | HEIEFERT (ms) | W (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
N PA

py- N/A N/A N/A N/A 38.5

torch

cv180x | HALRIK LRI R s RN LRI
cvi8lx| #bRIK LRI RN aHAL R LRI
cv182x | wb I wAL RN HALRIK HAL RN HALRIK
cv183x | Fb R HAb RN ARG R HAL R
cv186x | wAb I AR LRI ARG bR

HHi yolov1On ‘E 5 S A F1EFE mod B, tpu-mlir T HEFE A L HHZE T
yolov10n %) TDL_SDK T /7= Pk :
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W i | EEER (ms) | B (MB) ION(MB) MAP 0.5 MAP 0.5-0.95
T L

|
onnx | N/A N/A N/A 52.9 38.0
cv180x| 245 83.98 11.47 40.126 29.118
cvl8lx| 45.3 42.86 7.08 48.7 35.2
cv182x| 20.6 41.86 7.72 48.7 48.7
cv183x| N/A N/A 6.77 N/A N/A
cv186x| 5.362 49.38 11.20 44.9 33.0
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