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CHAPTER 1

HR1EHEIE

MMDeploy ${it 7" — R 5 TH, # B AR OpenMMLab ) SAHSE B &4 i & 515 o
BT AR FATBAT R — i B0, el A I 2 BRI -

1.1 FEE T
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=
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1.1.1 #E&%h (Model Converter)

R T BN R R LR AR, B F AR B A RS | 22 B 2R AL 2% 5

E Hi, MMDeploy A] DA$ PyTorch 5B %4335 ONNX., TorchScript £:H1i5 45 TC X iy IR A7, AT DK ONNX
PRI WP Jo i 2 . P AR &, o] S o 3 i PO AR B e e, 2 AN s 2] A 7 i ) R

1.1.2 MMDeploy &% (MMDeploy Model)

Ak SDK Model., & RARAFAREIRAE A . A ERE, S OREERAICEE .. X5 B A T
i SDK .,

1.1.3 #¥ SDK (Inference SDK)

B TR AL . PR A AR . WML TR S AR A O .

1.2 HEEIE

ST g B AR AR W AN HEFE | MMDeploy 8 Python 3.6+ DA &z PyTorch 1.8+,
$— MWE M EIFZe%E Miniconda

S AIEITEGS conda FREE

conda create ——name mmdeploy python=3.8 -y

conda activate mmdeploy

B BE T RIS PyTorch

1E GPU R T

conda install pytorch=={pytorch_version} torchvision=={torchvision_version}._
—cudatoolkit={cudatoolkit_version} -c pytorch -c conda-forge

1t CPU BRI T -

conda install pytorch=={pytorch_version} torchvision=={torchvision_version} cpuonly -

—cC pytorch

Wi:  1F GPU T, #5 W FRIE {cudatoolkit_version} A1 =EALH) CUDA Toolkit iixAS—F, EEH7E(E H
TensorRT Hf, T HEG|HLAY A I 28 7] .

4 Chapter 1. E{EHIA



https://docs.conda.io/en/latest/miniconda.html
https://pytorch.org/get-started/locally/
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1.3 %3 MMDeploy

b 3B MIM 223 MMCV

pip install -U openmim

mim install mmcv-full

858 42% MMDeploy FlHfE3iE | 4%

FRATHERE P 6 040156 (0 24 A A5 MM Deploy T . AR HARFAE 16, Mix L PR mofi AR 24
Fine

EI i, MMDeploy [ 7 413 f 335141 R £ 40 HE 40 T -

W XM TPAE ERRBE PRI T&, S50 0P, IEFRENRLE MMDeploy .
PASHT I TR A0 A 0], AR AT A LR fin 2226 -

# %¥ MMDeploy ONNX Runtime H E X B FEFuiE# SDK

wget https://github.com/open-mmlab/mmdeploy/releases/download/v0.7.0/mmdeploy—-0.7.0-
—linux-x86_64-onnxruntimel.8.1l.tar.gz

tar -zxvf mmdeploy-0.7.0-1linux-x86_64-onnxruntimel.8.1.tar.gz

cd mmdeploy-0.7.0-1inux-x86_64-onnxruntimel.8.1

pip install dist/mmdeploy-0.7.0-py3-none—-linux_x86_64.whl

pip install sdk/python/mmdeploy_python-0.7.0-cp38-none-linux_x86_64.whl

cd ..

# REARIEE|HE ONNX Runtime

pip install onnxruntime==1.8.1

wget https://github.com/microsoft/onnxruntime/releases/download/vl1.8.1/onnxruntime-
—linux-x64-1.8.1.tgz

tar -zxvf onnxruntime-linux-x64-1.8.1.tgz

export ONNXRUNTIME_ DIR=$ (pwd)/onnxruntime-linux-x64-1.8.1

export LD_LIBRARY_PATH=SONNXRUNTIME_DIR/lib:$LD_LIBRARY_PATH

# %I MMDeploy TensorRT H & X BT EF#H SDK

wget https://github.com/open-mmlab/mmdeploy/releases/download/v0.7.0/mmdeploy-0.7.0~-
—linux-x86_64-cudall.l-tensorrt8.2.3.0.tar.gz

tar -zxvf mmdeploy-v0.7.0-linux-x86_64-cudall.l-tensorrt8.2.3.0.tar.gz

cd mmdeploy-0.7.0-1linux-x86_64-cudall.l-tensorrt8.2.3.0

pip install dist/mmdeploy-0.7.0-py3-none-linux_x86_64.whl

pip install sdk/python/mmdeploy_python-0.7.0-cp38-none-linux_x86_64.whl

cd

=

# HEBIE|HE TensorRT
# 111 ) NVIDIA EWMT# TensorRT-8.2.3.0 CUDA 11.x ZEMIMIEF YH EF

pip install TensorRT-8.2.3.0/python/tensorrt-8.2.3.0-cp38-none-linux_x86_64.whl
pip install pycuda

(Rt

1.3. %23t MMDeploy 5



https://github.com/open-mmlab/mim
https://github.com/open-mmlab/mmcv
https://github.com/open-mmlab/mmdeploy/releases
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(£ 50

export TENSORRT_DIR=$ (pwd)/TensorRT-8.2.3.0

export LD_LIBRARY_PATH=${TENSORRT_DIR}/1lib:SLD_LIBRARY_PATH

# 111 ) NVIDIA EWM T # cuDNN 8.2.1 CUDA 11.x Z¥@FMERYHHE
export CUDNN_DIR=$ (pwd)/cuda

export LD_LIBRARY_PATH=$CUDNN_DIR/1ib64:S$LD_LIBRARY_PATH

T X B, T f# MMDeploy Tl 2% f04E Windows & i85k .

1.4 RR5ER

eSS TR G, FATR DA ] MMDeploy H1i) T2 tools/deploy.py, ¥ OpenMMLab (] PyTorch 5
BUEEAG HE RS i SCRFAAR SN, X T tools/deploy.py MMEMANTY, 5% bofTitdaiial,

PA MMDetection Hf{] Faster R-CNN Nf, FefTa] A N an4, ¥ PyTorch 5% %&£ %% TenorRT % |
M #B8% £] NVIDIA GPU |-

# %% mmdeploy ® M. ##HM, FEMEA mmdeploy € EFHEE X, HLHHiKE

git clone --recursive https://github.com/open-mmlab/mmdeploy.git

# %% mmdetection., i, FEMFH mmdetection &FEFHWHEAEE X, HE PyTorch nn module
git clone https://github.com/open-mmlab/mmdetection.git

cd mmdetection

pip install -v -e

cd ..

# T# Faster R-CNN HANE
wget —P checkpoints https://download.openmmlab.com/mmdetection/v2.0/faster_rcnn/

—faster_rcnn_r50_fpn_1x_coco/faster_rcnn_r50_fpn_1x_coco_20200130-047c8118.pth

# PATE G4, LI )

python mmdeploy/tools/deploy.py \
mmdeploy/configs/mmdet/detection/detection_tensorrt_dynamic-320x320-1344x1344.py \
mmdetection/configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \
checkpoints/faster_rcnn_r50_fpn_1x_coco_20200130-047¢c8118.pth \
mmdetection/demo/demo. jpg \
——work—dir mmdeploy_model/faster-rcnn \
-—device cuda \

——dump-info

A B ARATAE ——work—dir FR A SCIEIE R . BSCEJer b AU & HEFG S, AR s R .
XS P 2R R R B LA SDK Model . HEPE SDK ¢ H &2 34 T BRI HiEPE .

INEEYY: E4LEE T MMDeploy-ONNXRuntime 4 13502 )5, I8R5 #2411 detection_tensorrt_dynamic-

6 Chapter 1. E{EHIA



https://github.com/open-mmlab/mmdetection
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320x320-1344x1344.py i, detection_onnxruntime_dynamic.py, &k --device 3 cpu, HJJaJ DA% H} onnx 47
Ff J§ ONNXRuntime ##f 73

1.5 EE IR

TERARSE RS, RBERT LA Model Converter #E4T#ERE, 1 A] Af A Inference SDK.,

1.5.1 {5 Model Converter g4I API

Model Converter J5f i 7 #E# J5 o 42 O 00 25 5, X HHEM API 47 T4 —#H 3%, O K A

inference_model,

PA_I 3 Faster R-CNN [1) TensorRT #5744, R AT PAGE F 40 F 7 sCabA A 2 P T4

from mmdeploy.apis import inference_model

result = inference_model (
model_cfg="'mmdetection/configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py',
deploy_cfg="mmdeploy/configs/mmdet/detection/detection_tensorrt_dynamic-320x320-

—1344x1344.py"',
backend_files=['mmdeploy_model/faster-rcnn/end2end.engine'],
img='mmdetection/demo/demo. jpg’,

device="cuda:0")

TEff: 30 P model_path FRI0 R HEREG [BESCIFAY AT, HLANBI 124 end2end.engine SCPFAYIKAR. BEAZL
VA List Hft, R O FHEBE S | SRR R SR RIS 2 70 THAT AR -

1.5.2 {EFH#E SDK

PRAT DA BB AT g Y demo 21, % A SDK Model FIEIR, SEATHER, JF &G R4S

cd mmdeploy-0.7.0-1inux-x86_64-cudall.l-tensorrt8.2.3.0

# 1547 python demo

python sdk/example/python/object_detection.py cuda ../mmdeploy_model/faster-rcnn ../
—mmdetection/demo/demo. jpg

# AT C/C++ demo

export LD_LIBRARY PATH=$ (pwd)/sdk/lib:$LD_LIBRARY PATH

./sdk/bin/object_detection cuda ../mmdeploy_model/faster-rcnn ../mmdetection/demo/
—demo. jpg

1.5. {HEHIE 7




mmdeploy Documentation, %% 0.7.0

Wi DA EidRaGA v, i AR SDK Model %42 (152 Model Converter 1 --work-dir %), A2
PGSR AR . R SDK ONERBUERE S [ 350, A TREHEHEICIE B (deploy.json, pipeline.json) . &
fII&AE—iE, #4h SDK Model, f7fi#fE --work-dir T

BT demo F2fy, MigmiFtlifd@pt T SDK ZiEFH M. IRATARYE A ST H F53K, G EmminE#A,
£ MMDeploy SDK 4| H iYW H o, #E4T —RIF K

Python API

XA AR, Rt AZE WU, 4258 MMDeploy SDK Python API £ F YT H -

from mmdeploy_python import Detector

import cv2

# EEAER

img = cv2.imread('mmdetection/demo/demo. jpg"')

# Al EAR N H
detector = Detector (model_path="mmdeploy_models/faster-rcnn', device_name='cuda', .
—device_1id=0)

# PATHRE

bboxes, labels, _ = detector (img)
# AL REESER, LW 2 RE
indices = [i1i for i in range (len (bboxes))]

for index, bbox, label_id in zip(indices, bboxes, labels):
[left, top, right, bottom], score = bbox[0:4].astype(int), Dbbox[4]
if score < 0.3:
continue

cv2.rectangle (img, (left, top), (right, bottom), (0, 255, 0))

cv2.imwrite ('output_detection.png', img)

WZmRPI, WA,

C++ API

JIliE=7E S BIEETTN=S SRRV 5

S Co+ APTREA TR HE PR A SRR AT & T A
PATT R B

8 Chapter 1. E{EHIA
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#include <cstdlib>
#include <opencvZ2/opencv.hpp>

#include "mmdeploy/detector.hpp"

int main () {
const char* device_name = "cuda";

int device_id = 0;

// mmdeploy SDK model, W b X#H# WH faster r-cnn #A A4
std::string model_path = "mmdeploy_model/faster-rcnn";

std::string image_path = "mmdetection/demo/demo.jpg";

// 1. EUEA
mmdeploy: :Model model (model_path);
// 2. RIETNE
mmdeploy: :Detector detector (model, mmdeploy::Device{device_name, device_id});
/7 3. BERERK
cv::Mat img = cv::imread (image_path);
/7 4. B RBUN # R
auto dets = detector.Apply (img);
// 5. RBERER: WARNEFTOMEELER
for (int i1 = 0; i1 < dets.size(); ++1i) {

const auto& box = dets[i] .bbox;

fprintf (stdout, "box %d, left=%.2f, top=%.2f, right=%.2f, bottom=%.2f, label=%d,.

—score=%.4f\n",
i, box.left, box.top, box.right, box.bottom, dets[i].label_id, dets[i].
—score) ;
if (bboxes[i].score < 0.3) {
continue;
}
cv::rectangle (img, cv::Point{ (int)box.left, (int)box.top},
cv::Point{ (int)box.right, (int)box.bottom}, cv::Scalar{0, 255, 0});

}
cv::imwrite ("output_detection.png", img);

return 0O;

TELSRY T CMakeLists H, 3870

find_package (MMDeploy REQUIRED)
target_link_libraries (${name} PRIVATE mmdeploy ${OpenCV_LIBS})

% i If, {fJ1] -DMMDeploy DIR, f% A MMDeloyConfig.cmake Jif 75 1) i 12, ‘& 7E Tl 4 3% £ 1)
sdk/lib/cmake/MMDeloy . TZRH, 5L R ILAL .

1.5. {HEHIE 9



https://github.com/open-mmlab/mmdeploy/tree/master/demo/csrc
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ST C API, C# API. Java API [ 532, #2032 CAS C demos, C# demos il Java demos. FRATHEAEIS
SR PRI URA E AT .

1.6 REEE TR

KT MR BRI, PR, FRATIRMLT tools/test . py KA B T2 WA % T 4. PAESCRRYERE
bR

python mmdeploy/tools/test.py \
mmdeploy/configs/detection/detection_tensorrt_dynamic-320x320-1344x1344.py \
mmdetection/configs/faster_rcnn/faster_rcnn_r50_fpn_1x_coco.py \
—--model mmdeploy_model/faster-rcnn/end2end.engine \
—-—-metrics METRICS} \

—-—device cuda:0

{EfR:  %T --model T, 244 i Model Converter FEATH#EHIRY, & Q25440 5 4B 5 min AR 2 1) SCEF AR .
111241 ] SDK AR 2O BER , 1% 35655 7k MMDeploy Model 1 #% 4%

1 B A T AT AR T4 T KT tools/test.py BB 4N .

10 Chapter 1. R{FHlR



https://github.com/open-mmlab/mmdeploy/tree/master/demo/csrc
https://github.com/open-mmlab/mmdeploy/tree/master/demo/csharp
https://github.com/open-mmlab/mmdeploy/tree/master/demo/java

CHAPTER 2

RS

WREREE ARVE (4% R4y HAg EALIRE) ), FATEUE Fdocker 7 X, .

21 T&;

git clone -b master git@github.com:open-mmlab/mmdeploy.git —--recursive

2.1.1 FAQ

o TSR AT R 25 A i P R B O R TR, T DAL AR 15 Tl R TR

git clone git@github.com:NVIDIA/cub.git third_party/cub
cd third_party/cub

git checkout c3cceacll5

# REZE third party B}, %% pybindll

cd ..

git clone git@github.com:pybind/pybindll.git pybindl1l
cd pybindl1l

git checkout 70a58c5

o UNSRPA SSH 3 git clone MAHSRN, BERTPASEIAME ] HTTPS PR AL

11



mmdeploy Documentation, %% 0.7.0

git clone -b master https://github.com/open—-mmlab/mmdeploy.git MMDeploy
cd MMDeploy

git submodule update —--init —--recursive

2.2 YRiF

RISEA HAR-F &, S XA, % 1B 4 1% MMDeploy

Linux-x86_64
Windows
Android-aarch64
NVIDIA Jetson

Qcom SNPE

12
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CHAPTER 3

{£ A Docker $51&

FA14>H12H CPU 1 GPU #2441t T4 dockerfile, X} CPU I F*, FA411%} 4 ONNXRuntime . ncnn 1 OpenVINO
JG %% MMDeploy. %} GPU JJ 1, Ffi142%4 4 TensorRT J53ii(1) MMDeploy. I#t4h, HI P W] DATER 2
docker i 2 AN [A] ifCA ) mmdeploy

3.1 HERER

XHF CPU I, FRATTRT LA e AR J7 248 ) #me i) MMDeploy #47# docker 5if% :

cd mmdeploy
docker build docker/CPU/ -t mmdeploy:master—-cpu

XFF GPU [P, FATAI PAGE 1 LA J7 304 ) B i) MM Deploy #4# docker 5if4 -

cd mmdeploy
docker build docker/GPU/ -t mmdeploy:master—gpu

iz B IR AR MMDeploy, FA17PAKF ——build-arg VERSION=S${VERSION} PNz dr 4
H1. DA GPU i :

cd mmdeploy
docker build docker/GPU/ -t mmdeploy:0.1.0 —-build-arg VERSION=0.1.0

ST B B T, AT DAKF ——build-arg USE_SRC_INSIDE=${USE_SRC_INSIDE} Ffffi%|
F a4

13
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# DA

GPU

cd mmdeploy

docker build docker/GPU/ -t mmdeploy:inside —--build-arg USE_SRC_INSIDE=true

# DA

CPU #%#|

cd mmdeploy

docker build docker/CPU/ -t mmdeploy:inside --build-arg USE_SRC_INSIDE=true

3.2

iz1T docker 2%

Fa g docker Hifg )5, FATATPAME ] docker run JF3) docker fk55. GPU &ifg Ml :

docker run —--gpus all —-it mmdeploy:master-gpu

3.3

= I io] &

. CUDA error: the provided PTX was compiled with an unsupported toolchain:

n X BT, SR GPU RYUKEh 5 GPU RE R A Sl As o

9999

docker: Error response from daemon: could not select device driver ”” with capabilities: [gpu].

# Add the package repositories

distribution=$(. /etc/os-release;echo $SIDSVERSION_ID)

curl -s -L https://nvidia.github.io/nvidia-docker/gpgkey | sudo apt-key add -
curl -s -L https://nvidia.github.io/nvidia-docker/$distribution/nvidia-docker.

—1list | sudo tee /etc/apt/sources.list.d/nvidia-docker.list

sudo apt-get update && sudo apt-get install -y nvidia-container-toolkit

sudo systemctl restart docker

14
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https://forums.developer.nvidia.com/t/cuda-error-the-provided-ptx-was-compiled-with-an-unsupported-toolchain/185754

cHAPTER 4

A AR EY

o dofTi AR
— ST AR I pytorch T4 X 5 4 8 At 5 3% X,
* EETIE
* AR gy ik
G &R
* dofT & 34X pytorch TR R oG R FBL B LA
* 1)
S foT 3 M AL A
)5 3% O X AFF ey A5 R
TR
- &
XFEEAEN T AAr 1] MMDeploy F) THA§—4> OpenMMlab A2 45 8 5 J5 i HO B2 SO«

i

o IEE )G i35 ONNX Runtime , TensorRT , ncnn , PPLNN, OpenVINO,

o PEC SCFER RS 35 MMClassification , MMDetection , MMSegmentation , MMOCR , MMEditing.

15


https://mmdeploy.readthedocs.io/en/latest/backends/onnxruntime.html
https://mmdeploy.readthedocs.io/en/latest/backends/tensorrt.html
https://mmdeploy.readthedocs.io/en/latest/backends/ncnn.html
https://mmdeploy.readthedocs.io/en/latest/backends/pplnn.html
https://mmdeploy.readthedocs.io/en/latest/backends/openvino.html
https://mmdeploy.readthedocs.io/en/latest/codebases/mmcls.html
https://mmdeploy.readthedocs.io/en/latest/codebases/mmdet.html
https://mmdeploy.readthedocs.io/en/latest/codebases/mmseg.html
https://mmdeploy.readthedocs.io/en/latest/codebases/mmocr.html
https://mmdeploy.readthedocs.io/en/latest/codebases/mmedit.html
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4.1 IKEEIM pytorch X FZRAH thEiRAZ X

411 E&ITE

1. )G . &0 PAZ% ONNXRuntime-install , TensorRT-install , ncnn-install , PPLNN-install,
OpenVINO-install,

2. AR AU E . 7] PAZ% MMClassification-install, MMDetection-install, MMSegmentation-install,
MMOCR-install, MMEditing-install,

41.2 ERHAZE

python ./tools/deploy.py \
S{DEPLOY_CFG_PATH} \
S{MODEL_CFG_PATH} \
S{MODEL_CHECKPOINT_PATH} \
S{INPUT_IMG} \
——test-img S{TEST IMG}/ \
——work—dir S{WORK_DIR} \
—-calib-dataset-cfg S{CALIB_DATA_CFG} \
——device S${DEVICE} \
—--log-level INFO \
——show \

——dump-info

4.1.3 SHER

* deploy_cfg: MMDeploy HJJ F-H558 i i B S F %42

* model_cfg: OpenMMLab F 51 fih 4 i ] iy RS20 e S - A
* checkpoint : OpenMMLab F51 {0 2 AL SO AR o

o img: AR BE R Y BB SO R R AR

* ——test-img: fI TN B SR . BRIARE L None.
« ——work-dir: TAEH, MR HERBACHE.

+ ——calib-dataset-cfg: WSHUAA int8 BT, MTRUELIRAER E S . 7 int® BT
RIEASEL, W2 A BB E SO B val Bl R b A T

o ——device: TR E. B cpu.

e ——log-level: K& HICHSESR , W45 ' CRITICAL', '"FATAL', '"ERROR' , 'WARN ', "WARNING',
"INFO', 'DEBUG', 'NOTSET'., ZRiAZ INFO.

16 Chapter 4. in{aq§iRiEsEy



https://mmdeploy.readthedocs.io/en/latest/backends/onnxruntime.html
https://mmdeploy.readthedocs.io/en/latest/backends/tensorrt.html
https://mmdeploy.readthedocs.io/en/latest/backends/ncnn.html
https://mmdeploy.readthedocs.io/en/latest/backends/pplnn.html
https://mmdeploy.readthedocs.io/en/latest/backends/openvino.html
https://github.com/open-mmlab/mmclassification/blob/master/docs/zh_CN/install.md
https://github.com/open-mmlab/mmdetection/blob/master/docs/zh_cn/get_started.md
https://github.com/open-mmlab/mmsegmentation/blob/master/docs/zh_cn/get_started.md#installation
https://mmocr.readthedocs.io/en/latest/install.html
https://github.com/open-mmlab/mmediting/blob/master/docs/zh_cn/install.md
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* ——show : B A IAER .

e ——dump-info: 2% SDK 4.,

4.1.4 T pytorch MEIH A BBEE T
1. £ configs/ SCHRJEH $RBIALAUG I B A 2SO de. Bilan, Hde—4> yolov3 BIFL R AT DA 48 2
configs/mmdet {43z,

2. MR IE S5 5 configs/codebase_folder/ FEHXT I, Bl yolov3 FHAY, 7
A PAEHREF] configs/mmdet /detection .

3. £ configs/codebase_folder/task_folder/ T3k EFA A S EE . BIUNESE yolov3 14
A PAME ] configs/mmdet /detection/detection_onnxruntime_dynamic.py.

4.1.5 R

python ./tools/deploy.py \
configs/mmdet/detection/detection_tensorrt_dynamic-320x320-1344x1344.py \
SPATH_TO_MMDET/configs/yolo/yolov3_d53_mstrain-608_273e_coco.py \
SPATH_TO_MMDET/checkpoints/yolo/yolov3_d53_mstrain-608_273e_coco.pth \
SPATH_TO_MMDET/demo/demo. jpg \
——work—-dir work_dir \
—-—show \

——device cuda:0

4.2 J{aiFAEREY

BT AR RV AR RO, 2% profile 127,

4.3 BlEmEXFHFHMERERIIR

SH O XFARER I R

4.2. dN{AFRE 17
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CHAPTER D

LI EECE Rilke 2 i

X BN AT A S S AR A AN TR B (O SO . TR FECE SCRh onnx T B, RAERE, HEAE
REEHI.

o G g 5 e E SO

1. 4= fT% 5 ONNX Bt &

* ONNX B & A5
- T

* E &R N Aot B E
- 1)

2. ol B R AL E B E

* XD B E AL
- 1)

3. el T B IRIZAER HL E

* 7

— 4 FREFBE 7T
— 5 3REmE LA LN

* 7 p)

6. HofT 25 5 AR fe E A
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- 7. R

- 8. H LA

5.1 1. infI%S ONNX EL &

ONNX Pie B4 T 4nfaf PyTorch LAy ONNX F%,

5.1.1 ONNX EE&i%8H

s type: FLE LA, BINH onnx.
* export_params: fIRFGE, FFFHBRITASE. WEPRERT B RIIZBALRT T E Y False.

* keep_initializers_as_inputs: QXA True, MIPTA RIS GEFEX R NSED) BN
S, MERTERE . Ry False, WHRMLAS A SVEASH . AEMBITER S, (S
ok AT INEN T .

+ opset_version: ONNX {5 THEMA, BRilK 11,
* save_file: #itt, ONNX BiZUSC {4,

* input_names: BT AT YA PR o
 output_names: BT g AT SR

* input_shape: 85 A SKF 1) E BRI TG .

B

onnx_config = dict(
type='onnx',
export_params=True,
keep_initializers_as_inputs=False,
opset_version=11,
save_file="'end2end.onnx"',
input_names=['"input'],
output_names=["'output'],

input_shape=None)

20 Chapter 5. I SREFEIREE




mmdeploy Documentation, &% 0.7.0

5.1.2 HERTIMATGEEE

MR R B RAT  A T, S F52AE ONNX L il A dynamic_axes Jil i .
» dynamic_axes: fliii A5 H A 4E R S .

B

dynamic_axes={

"input': {
0: 'batch',
2: 'height',
3: 'width'

by

'dets': {

0: 'batch',

1: 'num_dets',
b
'labels': {

0: 'batch',

1: 'num_dets',

by

5.2 2. i mENBERE

PR e 2 35 OpenMMLab 251 523 {7 g, P FEic 8 OpenMMLab 912 X FE) e ) i1 OpenMM-
Lab R8T 4 K AAR.

5.2.1 REBERESHIRNA

* type: OpenMMLab RFIBHACHD A FFR, U mmels, mmdet, mmseg, mmocr, mmedit.

* task: OpenMMLab RFFIAALSF A, A AR1i5S7% OpenMMLab R IBIRUAT 555155

5.2. 2. AR BERS 21
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B

codebase_config = dict (type='mmcls', task='Classification')

5.3 3. IR EHIBIELRAE ST

TEPEAEZLME B S T4 e R ALE AT e S RS, R U R PIE S A TN Ir el 5 B, RAZ%
ONNX Runtime, TensorRT, ncnn, PPLNN,

o type: BAIMEPIMESE, A3 onnxruntime, ncnn, pplnn, tensorrt, openvino,

5.3.1 R4l

backend_config = dict(
type='tensorrt',
common_config=dict (
fpl6_mode=False, max_workspace_size=1 << 30),
model_inputs=][
dict (
input_shapes=dict (
input=dict (
min_shape=[1, 3, 512, 1024],
opt_shape=[1, 3, 1024, 2048],
max_shape=[1, 3, 2048, 2048])))

5.4 4. BPEAETERG

XHEIAHRAE T DA TensorRT Jy#fE BAE 2 BT mmels A8 73 AT 55 1 5¢ R & HE B 11

codebase_config = dict (type='mmcls', task='Classification')

backend_config = dict(
type='tensorrt',
common_config=dict (
fpl6_mode=False,
max_workspace_size=1 << 30),
model_inputs=|[

dict (

(N DUERED)

29 Chapter 5. ISR EIREE



https://github.com/open-mmlab/mmdeploy/blob/master/docs/en/backends/onnxruntime.md
https://github.com/open-mmlab/mmdeploy/blob/master/docs/en/backends/tensorrt.md
https://github.com/open-mmlab/mmdeploy/blob/master/docs/en/backends/ncnn.md
https://github.com/open-mmlab/mmdeploy/blob/master/docs/en/backends/pplnn.md
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(£ 50

input_shapes=dict (
input=dict (
min_shape=I[1, 3, 224, 2247,
opt_shape=[4, 3, 224, 2247,
max_shape=[64, 3, 224, 224]1)))1)

onnx_config = dict(
type='onnx',

dynamic_axes={

"input': {
0: 'batch',
2: 'height',
3: 'width'

I
'output': {
0: 'batch'

by

export_params=True,
keep_initializers_as_inputs=False,
opset_version=11,
save_file="end2end.onnx',
input_names=['input'],
output_names=["'output'],

input_shape=[224, 2247)

5.5 5. BB E X dn 2 F N

FAM TG TR i 44 BE B SCPF o ok S0 A [+ 1) XA

(task name)_ (backend name)_ (dynamic or static) .py

e task name: BEBUF AL,
e backend name: JEFRHEZR Z AR, A WMBEEMEH T EAL, BFEHREEAT. 60

tensorrt—-int8,

* dynamic or static SIS b PR MRMBRIERGEMAHIILRL., 65205
I AR/ FR, M EE =« FE. Bl dynamic-512x1024-2048x2048, XM e/ M
AR 512x1024, HREAEIRE 2048x2048,

5.5. 5. BEMENHFHZHM 23
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5.5.1 x4l

detection_tensorrt-int8_dynamic-320x320-1344x1344.py

5.6 6. MAmEHEBECE

T MR P A A B AT 5 AU P, g R B B SR BRI E SO TR IR A LA, TR S
#MMClassification, MMDetection, MMSegmentation, MMOCR, MMEditing,

24
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https://github.com/open-mmlab/mmclassification/blob/master/docs/zh_CN/tutorials/config.md
https://github.com/open-mmlab/mmdetection/blob/master/docs/zh_cn/tutorials/config.md
https://github.com/open-mmlab/mmsegmentation/blob/master/docs/zh_cn/tutorials/config.md
https://github.com/open-mmlab/mmocr/blob/main/docs/en/tutorials/config.md
https://github.com/open-mmlab/mmediting/blob/master/docs/zh_cn/config.md

CHAPTER O

w{a] Profile & EY

REREEE 5, MMDeploy $£{1t 1" tools/test.py MU HM T.H.

6.1 it

it B M L SEIRI IR, F AR At B A

il

6.2 Hi&

python tools/test.py \
${DEPLOY_CFG} \

S{MODEL_CFG} \

——model ${BACKEND_MODEL_FILES} \
[-—speed-test] \

[-—warmup S{WARM_UP}] \
[--log-interval ${LOG_INTERVERL}] \
[-—log2file ${LOG_RESULT_TO_FILE}]

25
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6.3 SEiFHE

6.4 1% R

A T2 Hf P

python tools/test.py \
configs/mmcls/classification_onnxruntime_static.py \
{MMCLS_DIR}/configs/resnet/resnet50_b32x8_imagenet.py \
——-model model.onnx \
—--out out.pkl \

——device cuda:0

profile J &1

python tools/test.py \
configs/mmcls/classification_onnxruntime_static.py \
{MMCLS_DIR}/configs/resnet/resnet50_b32x8_imagenet.py \
--model model.onnx \
-—speed-test \

——-device cpu

26
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CHAPTER /

& AR

71 At EEL

FAS T fp32 B, E B TE 2 A
o PR, 8-bit BEAHTERAR 75% SR/
o MITHIAAL/N, Cache firpR4ETE, HALHHR
o O AAEA RV E RUINETE S, XL T, BEREREAR (B CPU | int8 K2 HFE 10% fest)

LA KRR S PP APP BB RETR s RN SS o, “hId” TEWRE W AZERAATIH] QPS. Bk
RO AR T

7.2 mmdeploy B4 E{tHE

PA nenn backend M, SEHEE TAERUIT ¢
mmdeploy £ T##A5E (onnx) Az AERHESL BT TR nd i 3%, T g o L R AT P2 AU AL Ry e

H Hi mmdeploy 37 #F ncnn PTQ.

27
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7 3 Eilu\ % I\\\

mmdeploy ¥ 5E 85, IM#EK ppq I 424

git clone https://github.com/openppl-public/ppg.git
cd ppg

git checkout edbecfd # FE— it e

pip install -r requirements.txt

python3 setup.py install

[7] %] mmdeploy, ff/f] tools/deploy.py —--quant EHITEEAL.

cd /path/to/mmdeploy
export MODEL_CONFIG=/path/to/mmclassification/configs/resnet/resnetl8_8xbl6_cifarl0.py
export MODEL_PATH=https://download.openmmlab.com/mmclassification/v0/resnet/resnetl8_

—bl6x8_cifarl10_20210528-bd6371c8.pth

python3 tools/deploy.py configs/mmcls/classification_ncnn-int8_static.py MODEL_
—CONFIG MODEL_PATH /path/to/self-test.png —-work—-dir work_dir --device cpu -
—s—quant --quant-image-dir /path/to/images

ZAH]

7.4 BERERER

ROES R R RALZ S0, 548 DFQ (Data Free Quantization) 5y 28 7 ZACHESE
s FESUIRE, HEIRAR AR ORFREH RS RERAG], B i 2K)
» BRI SR i, MEE & S E0N T R
o AEEEZEENESRL, FNEda

K | %K | BIEE | WKE | REK
Mk | QAT | PTQ MRS | PTQ

o BN WAL S A, b A B IEARRORE I . X 22— U R AR 1A 2R
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CHAPTER 8

\
2
e

BT

[ deploy.py PASL, tools HF FAMRZLH TH

8.1 torch2onnx

2 OpenMMLab 7% onnx &2,

8.1.1 Hix

python tools/torch2onnx.py \
DEPLOY_CFG} \
MODEL_CFG} \
CHECKPOINT} \
INPUT_IMG} \
——work—-dir WORK_DIR} \
——device cpu \

——log-level INFO

29
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8.1.2 S¥yikag

deploy_cfg: The path of the deploy config file in MMDeploy codebase.
model_cfg: The path of model config file in OpenMMLab codebase.
checkpoint : The path of the model checkpoint file.

img : The path of the image file used to convert the model.

——work—dir : Directory to save output ONNX models Default is . /work-dir.
——device : The device used for conversion. If not specified, it will be set to cpu.

-—-log-level : To set log level which in 'CRITICAL', 'FATAL', 'ERROR', 'WARN',
'"WARNING', 'INFO', 'DEBUG', 'NOTSET'.If not specified, it will be set to INFO.

8.2 extract

A Mark 5 i onnx B S AT, XA TH ARSI onnx B2 i 114

8.2.1 Bk

python tools/extract.py \

INPUT_MODEL} \
OUTPUT_MODEL} \
——-start PARITION_START} \
——end PARITION_END} \
—-—log—-level INFO

8.2.2 B¥yikaH

input_model : The path of input ONNX model. The output ONNX model will be extracted from this model.
output_model : The path of output ONNX model.

——start : The start point of extracted model with format <function_name>:<input/output>. The

function_name comes from the decorator @mark.

——end : The end point of extracted model with format <function_name>:<input/output>. The

function_name comes from the decorator @mark.

—-—log-level : To set log level which in 'CRITICAL', 'FATAL', 'ERROR', 'WARN',
'"WARNING', 'INFO', 'DEBUG', 'NOTSET'.If not specified, it will be set to INFO.

30
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8.23 IEEmM

B FEBLRL Ay M, WAAE onnx ALAY IR mark 5N, A Gmark Eifi. X ANGFHE mark T
multiclass_nms, ¥E NMS H[iXE end=multiclass_nms:input $EETHE.

@mark ('multiclass_nms', inputs=['boxes', 'scores'], outputs=['dets', 'labels'])
def multiclass_nms(*args, **kwargs):

"""Wrapper function for ‘_multiclass_nms ."""

8.3 onnx2ppinn

XA T H AT A onnx AEZEFE B pplnn 4%,

8.3.1 ik

python tools/onnx2pplnn.py \
ONNX_PATH} \
OUTPUT_PATH} \
-—device cuda:0 \
——opt-shapes [224,224] \
—-—-log-level INFO

8.3.2 S¥yikag

e onnx_path: The path of the ONNX model to convert.
e output_path: The converted PPLNN algorithm path in json format.
* device: The device of the model during conversion.

¢ opt-shapes: Optimal shapes for PPLNN optimization. The shape of each tensor should be wrap with ”[]” or

95 9

”()” and the shapes of tensors should be separated by ”,”.

e ——log-level: To set log level which in 'CRITICAL', 'FATAL', 'ERROR', 'WARN',
'"WARNING', 'INFO', 'DEBUG', 'NOTSET'.If not specified, it will be set to INFO.

8.3. onnx2pplinn 31
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8.4 onnx2tensorrt

XA T HEAE onnx #5§, trt .engine &2,

8.4.1 Hix

python tools/onnx2tensorrt.py \
DEPLOY_CFG} \
ONNX_PATH} \
OUTPUT} \
-—device-id 0 \
—--log-level INFO \
--calib-file /path/to/file

8.4.2 SEyikEH

e deploy_cfg: The path of the deploy config file in MMDeploy codebase.
e onnx_path : The ONNX model path to convert.

* output : The path of output TensorRT engine.

¢ ——device—-id: The device index, default to O.

e ——calib-file : The calibration data used to calibrate engine to int8.

e ——log-level : To set log level which in 'CRITICAL', 'FATAL', 'ERROR', 'WARN',
'"WARNING', 'INFO', 'DEBUG', 'NOTSET'.If not specified, it will be set to INFO.

8.5 onnx2ncnn

onnx #& ncnn

8.5.1 Hix

python tools/onnx2ncnn.py \
_PATH} \

NCNN_BIN} \
—-—-log-level INFO

32 Chapter 8. EZTENE
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8.5.2 S¥yikag

e onnx_path : The path of the ONNX model to convert from.
e output_param: The converted ncnn param path.
* output_bin : The converted ncnn bin path.

e ——log-level : To set log level which in 'CRITICAL', 'FATAL', 'ERROR', 'WARN',
'"WARNING', 'INFO', 'DEBUG', 'NOTSET'.If not specified, it will be set to INFO.

8.6 profile
XA T B AR torch F1 trt S5 E B2, VERNNAAN (5 R G AL BE

8.6.1 ik

python tools/profile.py \
DEPLOY_CFG} \

MODEL_CFG} \

IMAGE_DIR} \
—-model MODEL} \
—-—device DEVICE} \
—-shape SHAPE } \

——num-iter {NUM_ITER} \
——warmup {WARMUP }

—-—-cfg-options CFG_OPTIONS

8.6.2 S¥yikag

* deploy_cfg: The path of the deploy config file in MMDeploy codebase.
e model_cfg: The path of model config file in OpenMMLab codebase.

e image_dir : The directory to image files that used to test the model.

e ——model : The path of the model to be tested.

e ——shape : Input shape of the model by HxW, e.g., 800x1344. If not specified, it would use input_shape
from deploy config.

e ——num-iter : Number of iteration to run inference. Default is 100.
e ——warmup : Number of iteration to warm-up the machine. Default is 10.

* ——device : The device type. If not specified, it will be set to cuda: 0.

8.6. profile 33
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e ——cfg-options : Optional key-value pairs to be overrode for model config.

8.6.3 &%l

python tools/profile.py \
configs/mmcls/classification_tensorrt_dynamic-224x224-224x224.py \
../mmclassification/configs/resnet/resnetl18_8xb32_inlk.py \
../mmdetection/demo \
—-model work-dirs/mmcls/resnet/trt/end2end.engine \
-—device cuda \
—-shape 224x224 \
——num-iter 100 \

——warmup 10 \

i
————— Settings:

Fom Fom +

| batch size 1 |

| shape | 224x224 |

| iterations | 100 |

| warmup \ 10 |
o e +

————— Results:

o Fo————— Fom———— +
| Stats | Latency/ms | FPS |
e Fom Fom— +
| Mean | 1.535 | 651.656

| Median | 1.665 600.569

| Min | 1.308 | 764.341

|  Max | 1.689 | 591.983 |
e fom Fom— +
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CHAPTER 9

RESZFFIIR

I 52 i %) model-backend ZH 45 :

9.1 Note

e Tag:

— static: This model only support static export. Please use static deploy config, just like $MMDE-
PLOY_DIR/configs/mmseg/segmentation_tensorrt_static-1024x2048.py.

SSD:  When you convert SSD model, you need to wuse min shape deploy con-
fig just like 300x300-512x512 rather than 320x320-1344x1344, for example $MMDE-
PLOY_DIR/configs/mmdet/detection/detection_tensorrt_dynamic-300x300-512x512.py.

YOLOX: YOLOX with ncnn only supports static shape.

* Swin Transformer: For TensorRT, only version 8.4+ is supported.
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cHAPTER 10

il teS

10.1 Backends

CPU: ncnn, ONNXRuntime, OpenVINO

GPU: ncnn, TensorRT, PPLNN

10.2 ZREEVFINIE

» Ubuntu 18.04

* ncnn 20211208

e Cuda11.3

e TensorRT 7.2.3.4

e Docker 20.10.8

NVIDIA tesla T4 tensor core GPU for TensorRT
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10.2.1 &

s B
e batch J/NRy 1
o WA, A ERELE 100 5KIE R Y-F I FERS
AT A B i model profiling RAFAR SRR EE NS R . N2 FATIREE ISR

10.3 EEEMR
10.4 FREMK

10.5 &F
o W TR SOHRAEAE AR P L A R BRI, A0 MMDet, R ELE 238 27 MMDeploy H1 i #
ASECEARAG, 1P RE S S 1 B S e B AR
o TensorRT [1]—2& int8 P4 REFLHE M 1T 24 tensor core 1) Nvidia =, 75 WIPERES KR %

» DBNet ¥E#5% neck il T nearest ##i{f, TensorRT-7 [l T 5 Pytorch 52 & N[ HISENE . N T i 5
TensorRT-7 545, FATES T neck A bilinear #fifH, X5 THIMMERE. 4T 3K45% 5 Pytorch
VERCHPERE, HEFE(TH TensorRT-8+, FHAH{H J7% 5 Pytorch #H[A] .

o X+ mmpose F%Y, FERIRIECE SO £1ip_test FFiE N False
o FRAOMEAIAE fp16 R W BEAFAE R R RS BEI R, T ARTE LA DU B A TR 3
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cHaPTER 11

W, g ISR

X HLA I BATA . s p M Ese, Pl LR model profiling HéfT H CIERI G5 R .

11.1 ZREEHFIME

¢ host OS ubuntu 18.04
¢ backend SNPE-1.59

¢ device Mill (qcom 888)

11.2 mmcls {EEY

tips:
1. ImageNet-1k $ifEER A, AU —H4- M4 (8000/50000)

2. 1. SRR RSN, PR IRERS SE PR b g . X A BT BN RS . RO MEE . XSS
I S B i 5K
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11.3 mmocr £l

11.4 mmpose &%

tips:

« 1Mix pose_hrnet [ )2 AnimalPose V] test dataset, [fij 3 val dataset

11.5 mmseg

tips:

o fen ] 512x1024 R~FEfT7IE# . Cityscapes $idiidE 1024x2048 43 HE# o SN £ H

11.6 HpiEsy

« mmdet 7 ZEFHHEBIF BT Hh
— snpe Y onnx_to_ir.py (UEEMITHIA, ir_to_dlc.py A SCHF topk
- UDO (M HE ST ) JoBEM snpe-onnx—to-dlc Bl
o mmedit 7
_ sronn 5% cubic resize, snpe A
— esrgan A IEFEEEA, (EHIMBRIA S R HRAH)S

» mmrotate {K§fi e2cnn , FEILF-FhZEHE H Python3.6 JE4 7 %
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https://github.com/QUVA-Lab/e2cnn

cHAPTER 12

ELMRER

H B mmdeploy 37 ¥ ncnn =4k,

12.1 ncnn £t

1211 93EESH

S
* K24 imagenet-1k ${#5 £ R K. nenn KI1ERX & Vulkan int8 i, 5 EH| CPU =47 R, {HFR5-M
A (4000/50000)

s BERESAZESR, BRBIIKA 1% AN IEF O

12.1.2 OCR #&;l{F %

£ mmocr ffiff] shapely 1158 IoU, LI ESSERMIOKEER
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cHAPTER 13

mmcls &R 37 #51F

MMClassification &% Python #1573 2K TR, J&T OpenMMLab.

13.1 23 mmcls

2% install.md PEf720%E,

13.2 THHHIER

43
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cHAPTER 14

mmdet &8 3 351 %

mmdet /23T pytorch ARSI THA, J&F OpenMMLab,

14.1 %3 mmdet

1S R get_started.md

14.2 THH5HIFR

45
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cHAPTER 15

mmdet3d &8 & 3551 F

MMDetection3d & ffl T i 3D ¥4 F-4 . J&8F OpenMMLab,

15.1 %3 mmdet3d

2R getting_started.md ,

15.2 ;=61

python tools/deploy.py \
configs/mmdet3d/voxel-detection/voxel-detection_tensorrt_dynamic.py \
MMDET3D_DIR}/configs/pointpillars/hv_pointpillars_secfpn_6x8_160e_kitti-3d-
—3class.py \
checkpoints/point_pillars.pth \
MMDET3D_DIR/}/demo/data/kitti/kitti_000008.bin \
-——work—-dir \
work_dir \
——show \
-—device \

cuda:0
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15.3 IR

15.4 FEEM

PR onnx BIZA f5 model.voxelize J2 FIKIZA 5 4R BE, AT ] python api R JRX bR %L

NE

from mmdeploy.codebase.mmdet3d.deploy import VoxelDetectionModel
VoxelDetectionModel.voxelize (...)

VoxelDetectionModel.post_process(...)
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cHAPTER 106

mmedit A & 351 %

mmedit 25T PyTorch FTTJ I RIS 8 T HA4H, J&T OpenMMLab,

16.1 23 mmedit

2 official installation guide

16.2 THHIR

49
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CHAPTER 17

mmocr {28137 55 R

mmocr g/~ PyTorch Al mmdetection fFFIE T HAR, HTSCAKM , SCATHAIA KA A T AL S5, B
ISR BRI, & OpenMMLab3il H i) 53«

171 2238
Z: [ install.md,
17.2 IR

17.3 FEEM

{5 ¥EE, nenn, pplnn £l OpenVINO ¥ 3745 DBNet [) DBNet18 Bt &,

Xt F7E ICDAR Fdif Bl checkpoint [ PANet, IR ZLRFIMEL Sy HAT fp16 TensorRT, 2218 PA T IS

# Copyright (c) OpenMMLab. All rights reserved.

from typing import Sequence

import torch

import torch.nn.functional as F

(FIak%E)
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(2 E30)
from mmdeploy.core import FUNCTION_REWRITER
from mmdeploy.utils.constants import Backend
FACTOR = 32
ENABLE = False
CHANNEL_THRESH = 400
@FUNCTION_REWRITER.register_rewriter (
func_name="'mmocr.models.textdet .necks.FPEM_FFM. forward',
backend=Backend.TENSORRT .value)
def fpem_ ffm__forward_ _trt(ctx, self, x: Sequence[torch.Tensor], *args,
**kwargs) —> Sequence[torch.Tensor]:
""MRewrite "~ forward  of FPEM _FFM for tensorrt backend.
Rewrite this function avoid overflow for tensorrt-fplé6 with the checkpoint
‘https://download.openmmlab.com/mmocr/textdet/panet/panet_rl18_ fpem_ffm
_sbn_600e_icdar2015_20210219-42dbed6a.pth’
Args:
ctx (ContextCaller): The context with additional information.
self: The instance of the class FPEM FFM.
x (List[Tensor]): A list of feature maps of shape (N, C, H, W).
Returns:
outs (List[Tensor]): A list of feature maps of shape (N, C, H, W).
c2, c3, c4, c5 = x
# reduce channel
c2 = self.reduce_conv_c2(c2)
c3 = self.reduce_conv_c3(c3)
c4 = self.reduce_conv_c4 (c4)
if ENABLE:
bn_w = self.reduce_conv_c5[1].weight / torch.sqgrt (
self.reduce_conv_c5([1].running_var + self.reduce_conv_c5[1].eps)
bn_b = self.reduce_conv_c5][
1] .bias - self.reduce_conv_c5[1].running_mean * bn_w
bn_w = bn_w.reshape(l, -1, 1, 1).repeat(l, 1, c5.size(2), c5.size(3))
bn_b = bn_b.reshape(l, -1, 1, 1).repeat(l, 1, c5.size(2), c5.size(3))
conv_b = self.reduce_conv_c5[0].bias.reshape(l, -1, 1, 1).repeat(
1, 1, c5.size(2), c5.size(3))
c5 = FACTOR * (self.reduce_conv_c5[:-1]1(c5)) - (FACTOR - 1) * (
(N gken)
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bn_w * conv_b + bn_b)

c5

self.reduce_conv_c5[-1] (cbH)
else:

c5

self.reduce_conv_c5(chH)

# FPEM

for i,

c2, c3, c4, c5

= fpem(c2, c3, c4,

if 1 ==
c2_ffm
c3_ffm
c4_ffm

cb_ffm

c2
c3
c4
c5
else:
c2_ffm
c3_ffm
cd_ffm
cb_ffm

c2
c3
c4d
c5

# FFM
c5

F.interpolate (
c5_ffm,
c2_ffm.size () [-2:1,
mode="'bilinear"',
align_corners=self.align_corners)

c4

F.interpolate (
c4_ffm,
c2_ffm.size()[-2:],
mode="'bilinear',
align_corners=self.align_corners)

c3

F.interpolate(
c3_ffm,
c2_ffm.size()[-2:],
mode="'bilinear',
align_corners=self.align_corners)

[c2_ffm, c5]

outs

c3, c4,

return tuple (outs)

@FUNCTION_REWRITER.register_rewriter (

fpem in enumerate (self.fpems):

cb)

func_name='mmdet .models.backbones.resnet.BasicBlock.forward',

backend=Backend.TENSORRT.value)

def basic_block_ forward__trt (ctx, self,

x: torch.Tensor) —-> torch.Tensor:

(Rt

173. AEEM
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"""Rewrite "~ forward' of BasicBlock for tensorrt backend.

Rewrite this function avoid overflow for tensorrt-fplé6 with the checkpoint
‘https://download.openmmlab.com/mmocr/textdet/panet/panet_rl18_ fpem ffm
_sbn_600e_icdar2015_20210219-42dbedb6a.pth"’

Args:
ctx (ContextCaller): The context with additional information.
self: The instance of the class FPEM FFM.

x (Tensor): The input tensor of shape (N, C, H, W).

Returns:

outs (Tensor): The output tensor of shape (N, C, H, W).

mn

if self.convl.in_channels < CHANNEL_THRESH:

return ctx.origin_func(self, x)

identity = x

out = self.convl (x)
out = self.norml (out)
out = self.relu(out)
out = self.conv2 (out)

if torch.abs(self.norm2 (out)) .max () < 65504:
out = self.norm2 (out)
out += identity
out = self.relu(out)
return out
else:
global ENABLE
ENABLE = True
# the output of the last bn layer exceeds the range of fplé6
wl = self.norm2.weight / torch.sqgrt(self.norm2.running_var +
self.norm2.eps)
bias = self.norm2.bias - self.norm2.running_mean * wl
wl = wl.reshape(l, -1, 1, 1).repeat(l, 1, out.size(2), out.size(3))
bias = bias.reshape(l, -1, 1, 1).repeat(l, 1, out.size(2),
out.size(3)) + identity
out = self.relu(wl * (out / FACTOR) + bias / FACTOR)

return out
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cHAPTER 18

mmpose A #51R

mmpose sg¢— 3T PyTorch Y EAALTHHITHE T A4S, /& OpenMMLab i H B)—#B7> .

18.1 %3 mmpose

Z: I8 official installation guide.

J

18.2 ZHIIR

18.2.1 A

python tools/deploy.py \

configs/mmpose/posedetection_tensorrt_static-256x192.py \
SMMPOSE_DIR/configs/body/2d_kpt_sview_rgb_img/topdown_heatmap/coco/hrnet_w48_coco_
—256x192.py \
SMMPOSE_DIR/checkpoints/hrnet_w48_coco_256x192-b9%e0b3ab_20200708.pth \
SMMDEPLOY_DIR/demo/resources/human-pose.jpg \

——work—-dir work-dirs/mmpose/topdown/hrnet/trt \

—-—device cuda

RS
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* mmpose BRI TEAIIMGH A, ERANTTCEEERINE . TR, WA $MMDEPLOY_DIR/
demo/resources/human-pose. jpg ENH A
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cHAPTER 19

mmrotate # %I & 3% 31| &

mmrotate jg— 3T PyTorch RYSESEY) (AA AT IR T HAE, g OpenMMLab I H #—&5 70

19.1 %3 mmrotate

2 official installation guide

19.2 IR

19.2.1 {ERHZEHI

# convert ort

python tools/deploy.py \

configs/mmrotate/rotated-detection_onnxruntime_dynamic.py \
SMMROTATE_DIR/configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_lel35.
—py \
SMMROTATE_DTIR/checkpoints/rotated_retinanet_obb_r50_fpn_1x_dota_lel35-e4131166.pth \
SMMROTATE_DIR/demo/demo.jpg \

——work—-dir work-dirs/mmrotate/rotated_retinanet/ort \

—-—device cpu

# compute metric



https://github.com/open-mmlab/mmrotate
https://openmmlab.com/
https://mmrotate.readthedocs.io/en/latest/install.html
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python tools/test.py \
configs/mmrotate/rotated-detection_onnxruntime_dynamic.py \
SMMROTATE_DIR/configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_
—1el35.py \
—-model work-dirs/mmrotate/rotated_retinanet/ort/end2end.onnx \

--metrics mAP

# generate submit file
python tools/test.py \
configs/mmrotate/rotated-detection_onnxruntime_dynamic.py \
SMMROTATE_DIR/configs/rotated_retinanet/rotated_retinanet_obb_r50_fpn_1x_dota_
—1el35.py \
—-model work-dirs/mmrotate/rotated_retinanet/ort/end2end.onnx \
——format-only \
—-metric-options submission_dir=work-dirs/mmrotate/rotated_retinanet/ort/Taskl_

—results

» mmrotate FHIFTE B IMG A, (HIRATLCEHIERIE . £ HERE, 2 AMEH SMMROTATE_DIR/
demo/demo. jpg fEREI A .
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cHAPTER 20

mmseg MR % #4555

mmseg &—>EF PyTorch fYFFXT S I THAR, i OpenMMLab i H 1) —#B77

20.1 %3 mmseg

Z M get_started.md ,

20.2 IR

20.3 ;FEEm

* B mmseg RS K whole” fHEFIAFT .
* PSPNet, Fast-SCNN {iSCRFHASHIA , POAZHHEBHELL Y nn. Adaptive AvgPool2d AN SCRFEIASHIA -
o F T SRR S TR AR AL, R S TR R R T LB SO, A configs/mmseg/

segmentation_tensorrt_static-1024x2048.py
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CHAPTER 2 1

ncnn 37 g

FI BT nenn 4 G IS D040 F -

PAR RSN fEH mmdeploy HZIIT/H, 7 ZEFEHE I nenn 424, HifE SDK iRz 124
* bf16 inference
e nc4hw4 layout

* profiling per layer

5] NCNN_STRING DAY/ so (K

* WEAREHR CPU SR
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CHAPTER 22

onnxruntime 3 #1&5%

22.1 Introduction of ONNX Runtime

ONNX Runtime is a cross-platform inference and training accelerator compatible with many popular ML/DNN frame-

works. Check its github for more information.

22.2 Installation

Please note that only onnxruntime>=1.8.1 of CPU version on Linux platform is supported by now.

* Install ONNX Runtime python package

pip install onnxruntime==1.8.1

22.3 Build custom ops

22.3.1 Prerequisite

* Download onnxruntime-1inux from ONNX Runtime releases, extract it, expose ONNXRUNTIME_DIR and

finally add the lib path to LD_LIBRARY_PATH as below:

63



https://github.com/microsoft/onnxruntime
https://github.com/microsoft/onnxruntime/releases/tag/v1.8.1

mmdeploy Documentation, %% 0.7.0

wget https://github.com/microsoft/onnxruntime/releases/download/v1.8.1/onnxruntime-

—linux-x64-1.8.1.tgz

tar -zxvf onnxruntime-linux-x64-1.8.1.tgz

cd onnxruntime-linux-x64-1.8.1

export ONNXRUNTIME_DIR=$ (pwd)

export LD_LIBRARY_PATH=S$ONNXRUNTIME_DIR/1lib:SLD_LIBRARY_PATH

22.3.2 Build on Linux

cd MMDEPLOY_DIR} # To MMDeploy root directory
mkdir -p build && cd build
cmake —-DMMDEPLOY_TARGET_BACKENDS=ort —-DONNXRUNTIME_DIR=5{ONNXRUNTIME DIR

make -j$ (nproc)

22.4 How to convert a model

¢ You could follow the instructions of tutorial How to convert model

22.5 How to add a new custom op

22.6 Reminder

¢ The custom operator is not included in supported operator list in ONNX Runtime.

¢ The custom operator should be able to be exported to ONNX.

22.6.1 Main procedures

Take custom operator roi_align for example.

1. Create a roi_align directory in ONNX Runtime source directory ${MMDEPLOY_DIR}/csrc/

backend_ops/onnxruntime/

2. Add header and source file into roi_align directory ${MMDEPLOY_DIR}/csrc/backend_ops/

onnxruntime/roi_align/
3. Add unit test into tests/test_ops/test_ops.py Check here for examples.

Finally, welcome to send us PR of adding custom operators for ONNX Runtime in MMDeploy. :nerd_face:
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22.7 References

* How to export Pytorch model with custom op to ONNX and run it in ONNX Runtime

* How to add a custom operator/kernel in ONNX Runtime

22.7. References 65
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CHAPTER 23

OpenVINO Z#FiE5R

This tutorial is based on Linux systems like Ubuntu-18.04.

23.1 Installation

It is recommended to create a virtual environment for the project.

1. Install OpenVINO. It is recommended to use the installer or install using pip. Installation example using pip:

pip install openvino-dev

2. *Optional If you want to use OpenVINO in SDK, you need install OpenVINO with install_guides.
3. Install MMDeploy following the instructions.

To work with models from MMDetection, you may need to install it additionally.

23.2 Usage

Example:

python tools/deploy.py \
configs/mmdet/detection/detection_openvino_static-300x300.py \

/mmdetection_dir/mmdetection/configs/ssd/ssd300_coco.py \

(FTgksn)
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(£ 50

/tmp/snapshots/ssd300_coco_20210803_015428-d231a06e.pth \
tests/data/tiger.jpeg \

——work—-dir ../deploy_result \

——device cpu \

—-—-log-level INFO

23.3 List of supported models exportable to OpenVINO from MMDe-
tection

The table below lists the models that are guaranteed to be exportable to OpenVINO from MMDetection.
Notes:
 Custom operations from OpenVINO use the domain org.openvinotoolkit.

¢ For faster work in OpenVINO in the Faster-RCNN, Mask-RCNN, Cascade-RCNN, Cascade-Mask-RCNN models
the RoiAlign operation is replaced with the ExperimentalDetectronROIFeatureExtractor operation in the ONNX
graph.

¢ Models "VFNet” and "Faster R-CNN + DCN” use the custom "DeformableConv2D” operation.

23.4 Deployment config

With the deployment config, you can specify additional options for the Model Optimizer. To do this, add the necessary
parameters to the backend_config.mo_options inthe fields args (for parameters with values) and f1ags (for

flags).

Example:

backend_config = dict(
mo_options=dict (

args=dict ({
'-—-mean_values': [0, 0, 0],
'-—-scale_values': [255, 255, 255],
'-—data_type': 'FP32',

)y

flags=['-—-disable_fusing'],

Information about the possible parameters for the Model Optimizer can be found in the documentation.
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23.5 Troubleshooting

 ImportError: libpython3.7m.so.1.0: cannot open shared object file: No such file or directory

To resolve missing external dependency on Ubuntu*, execute the following command:

sudo apt-get install libpython3.7

23.5. Troubleshooting 69
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CHAPTER 24

PPLNN Z#% 5

MMDeploy supports ppl.nn v0.8.1 and later. This tutorial is based on Linux systems like Ubuntu-18.04.

24.1 Installation

1. Please install pyppl following install-guide.

2. Install MMDeploy following the instructions.

24.2 Usage

Example:

python tools/deploy.py \
configs/mmdet/detection/detection_pplnn_dynamic-800x1344.py \
/mmdetection_dir/mmdetection/configs/retinanet/retinanet_r50_fpn_1x_coco.py \
/tmp/snapshots/retinanet_r50_fpn_1x_coco_20200130-c2398f9%e.pth \
tests/data/tiger.jpeg \
—-work—dir ../deploy_result \
-—device cuda \

——log-level INFO
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CHAPTER 20

TensorRT L #FER

26.1 Installation

26.1.1 Install TensorRT

Please install TensorRT 8 follow install-guide.

Note:
* pip Wheel File Installation is not supported yet in this repo.
* We strongly suggest you install TensorRT through tar file

* After installation, you'd better add TensorRT environment variables to bashrc by:

cd S${TENSORRT_DIR} # To TensorRT root directory

echo '# set env for TensorRT' >> ~/.bashrc

echo "export TENSORRT_DIR=${TENSORRT_DIR}" >> ~/.bashrc

echo 'export LD_LIBRARY_PATH=$TENSORRT_DIR/1ib:S$TENSORRT_DIR' >> ~/.bashrc

source ~/.bashrc
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26.1.2 Build custom ops

Some custom ops are created to support models in OpenMMLab, and the custom ops can be built as follow:

cd MMDEPLOY_DIR} # To MMDeploy root directory
mkdir -p build && cd build
cmake —-DMMDEPLOY_TARGET_BACKENDS=trt

make —-j$ (nproc)

If you haven't installed TensorRT in the default path, Please add -DTENSORRT_DIR flag in CMake.

cmake -DMMDEPLOY_TARGET_BACKENDS=trt —-DTENSORRT_DIR=,{TENSORRT_DIR

make —3j$ (nproc)

26.2 Convert model

Please follow the tutorial in How to convert model. Note that the device must be cuda device.

26.2.1 Int8 Support

Since TensorRT supports INT8 mode, a custom dataset config can be given to calibrate the model. Following is an

example for MMDetection:

# calibration_dataset.py

# dataset settings, same format as the codebase in OpenMMLab
dataset_type = 'CalibrationDataset'
data_root = 'calibration/dataset/root'
img_norm_cfg = dict (
mean=[123.675, 116.28, 103.53], std=[58.395, 57.12, 57.375], to_rgb=True)
test_pipeline = [
dict (type='LoadImageFromFile'),
dict (
type="'MultiScaleFlipAug',
img_scale= (1333, 800),
flip=False,
transforms=|
dict (type='Resize', keep_ratio=True),
dict (type='RandomFlip'),
dict (type='Normalize', **img_norm_cfg),
dict (type='Pad', size_divisor=32),

dict (type='ImageToTensor', keys=['img'l]),

(Fogks)
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dict (type='Collect', keys=['img']),
1)
1
data = dict(
samples_per_gpu=2,
workers_per_gpu=2,
val=dict (
type=dataset_type,
ann_file=data_root + 'val_annotations.json',
pipeline=test_pipeline),
test=dict (
type=dataset_type,
ann_file=data_root + 'test_annotations.json',
pipeline=test_pipeline))

evaluation = dict (interval=1, metric='bbox")

Convert your model with this calibration dataset:

python tools/deploy.py \

——calib-dataset-cfg calibration_dataset.py

If the calibration dataset is not given, the data will be calibrated with the dataset in model config.

26.3 FAQs

e Error Cannot found TensorRT headers or Cannot found TensorRT libs

Try cmake with flag -DTENSORRT_DIR:

cmake —-DBUILD_TENSORRT_OPS=ON —-DTENSORRT_DIR=:{TENSORRT DIR

make —-j$ (nproc)

Please make sure there are libs and headers in $ { TENSORRT_DIR}.

e Errorerror: parameter check failed at: engine.cpp::setBindingDimensions::1046,

condition: profileMinDims.d[i] <= dimensions.d[i]
There is an input shape limit in deployment config:
backend_config = dict(

# other configs

model_inputs=][

dict (
Q)

26.3. FAQs
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(8 E70)
input_shapes=dict (
input=dict (
min_shape=[1, 3, 320, 320],
opt_shape=[1, 3, 800, 1344],
max_shape=[1, 3, 1344, 1344])))
1)
# other configs
The shape of the tensor i nput must be limited between input_shapes["input"] ["min_shape"] and
input_shapes["input"] ["max_shape"].
Error error: [TensorRT] INTERNAL ERROR: Assertion failed: cublasStatus ==

CUBLAS_STATUS_SUCCESS

TRT 7.2.1 switches to use cuBLASL (previously it was cuBLAS). cuBLASLL is the default choice for SM version
>=7.0. However, you may need CUDA-10.2 Patch 1 (Released Aug 26, 2020) to resolve some cuBLASL issues.

Another option is to use the new TacticSource API and disable cuBLASL tactics if you don’t want to upgrade.
Read this for detail.
Install mmdeploy on Jetson

We provide a tutorial to get start on Jetsons here.
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CHAPTER 2/

TorchScript & #FiE R

27.1 Introduction of TorchScript

TorchScript a way to create serializable and optimizable models from PyTorch code. Any TorchScript program can be
saved from a Python process and loaded in a process where there is no Python dependency. Check the Introduction to

TorchScript for more details.

27.2 Build custom ops

27.2.1 Prerequisite

* Download libtorch from the official website here.
Please note that only Pre-cxx11 ABI and version 1.8.1+ on Linux platform are supported by now.

For previous versions of libtorch, users can find through the issue comment. Libtorch1.8.1+cul 11 as an example, extract
it, expose Torch_DIR and add the lib path to LD_LIBRARY_PATH as below:

wget https://download.pytorch.org/libtorch/culll/libtorch-shared-with-deps-1.8.1
—%2Bculll.zip

unzip libtorch-shared-with-deps-1.8.1+culll.zip
cd libtorch

(T IUakss)
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(& L)
export Torch_DIR=$ (pwd)
export LD_LIBRARY_PATH=$Torch_D IR/1lib:SLD_LIBRARY_ PATH
Note:

* If you want to save libtorch env variables to bashrc, you could run

echo '"# set env for libtorch' >> ~/.bashrc
echo "export Torch_DIR=5{Torch_ DIR}" >> ~/.bashrc
echo 'export LD_LIBRARY_PATH=$Torch_DIR/lib:S$LD_LIBRARY_PATH' >> ~/.bashrc

source ~/.bashrc

27.2.2 Build on Linux

cd MMDEPLOY_DIR} # To MMDeploy root directory

mkdir -p build && cd build

cmake -DMMDEPLOY_TARGET_BACKENDS=torchscript -DTorch_DIR=5{Torch_ DIR
make —-7J$ (nproc)

27.3 How to convert a model

* You could follow the instructions of tutorial How to convert model

27.4 FAQs

e Error: projects/thirdparty/libtorch/share/cmake/Caffe2/Caffe2Config.cmake:96
(message) :Your installed Caffe2 wversion uses cuDNN but I cannot find the
cuDNN libraries. Please set the proper cuDNN prefixes and / or install

cuDNN.

May export CUDNN_ROOT=/root/path/to/cudnn to resolve the build error.
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CHAPTER 28

ncnn BEXEF

¢ ncnn Ops

— Expand

* Description

* Parameters

* Inputs

* Qutputs

* Type Constraints
— Gather

* Description

* Parameters

* Inputs

* Qutputs

* Type Constraints
— Shape

* Description

* Parameters

* Inputs
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* Qutputs

* Type Constraints
- TopK

* Description

* Parameters

* Inputs

* Qutputs

* Type Constraints

28.1 Expand

28.1.1 Description

Broadcast the input blob following the given shape and the broadcast rule of ncnn.

28.1.2 Parameters

Expand has no parameters.

28.1.3 Inputs
28.1.4 Outputs

28.1.5 Type Constraints

¢ ncnn.Mat: Mat(float32)

28.2 Gather

28.2.1 Description

Given the data and indice blob, gather entries of the axis dimension of data indexed by indices.
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28.2.2 Parameters
28.2.3 Inputs
28.2.4 Outputs

28.2.5 Type Constraints

¢ ncnn.Mat: Mat(float32)

28.3 Shape

28.3.1 Description

Get the shape of the ncnn blobs.

28.3.2 Parameters

Shape has no parameters.

28.3.3 Inputs
28.3.4 Outputs

28.3.5 Type Constraints

¢ ncnn.Mat: Mat(float32)

28.4 TopkK

28.4.1 Description

Get the indices and value(optional) of largest or smallest k data among the axis. This op will map to onnx op TopK,

ArgMax, and ArgMin.

28.3. Shape
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28.4.2 Parameters
28.4.3 Inputs
28.4.4 Outputs

28.4.5 Type Constraints

¢ ncnn.Mat: Mat(float32)
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onnxruntime BEMX &EF

¢ ONNX Runtime Ops
— grid_sampler
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
— MMCVModulatedDeformConv2d
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
* NMSRotated
— Description
— Parameters

— Inputs
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— Outputs

— Type Constraints

— RolAlignRotated
* Description
* Parameters
* Inputs
* Qutputs

* Type Constraints

29.1 grid_sampler

29.1.1 Description

Perform sample from input with pixel locations from grid.

29.1.2 Parameters
29.1.3 Inputs
29.1.4 Outputs

29.1.5 Type Constraints

¢ T:tensor(float32, Linear)

29.2 MMCVModulatedDeformConv2d

29.2.1 Description

Perform Modulated Deformable Convolution on input feature, read Deformable ConvNets v2: More Deformable, Better

Results for detail.
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29.2.2 Parameters
29.2.3 Inputs
29.2.4 Outputs

29.2.5 Type Constraints

¢ T:tensor(float32, Linear)

29.3 NMSRotated

29.3.1 Description

Non Max Suppression for rotated bboxes.

29.3.2 Parameters
29.3.3 Inputs
29.3.4 Outputs

29.3.5 Type Constraints

¢ T:tensor(float32, Linear)

29.4 RolAlignRotated

29.4.1 Description

Perform RolAlignRotated on output feature, used in bbox_head of most two-stage rotated object detectors.

29.3. NMSRotated
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29.4.2 Parameters
29.4.3 Inputs
29.4.4 Outputs

29.4.5 Type Constraints

e T:tensor(float32)
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TRT BEXEF

¢ TensorRT Ops
— TRTBatchedNMS
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
— grid_sampler
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
— MMCVinstanceNormalization
* Description
* Parameters

* Inputs
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* Qutputs
* Type Constraints
— MMCVModulatedDeformConv2d
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
— MMCVMultiLevelRoiAlign
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
— MMCVRolAlign
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
— ScatterND
* Description
* Parameters
* Inputs
* Qutputs
* Type Constraints
— TRTBatchedRotated NMS
* Description
* Parameters

* Inputs
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* Qutputs

* Type Constraints
— GridPriorsTRT

* Description

* Parameters

* Inputs

* Qutputs

* Type Constraints

30.1 TRTBatchedNMS

30.1.1 Description

Batched NMS with a fixed number of output bounding boxes.

30.1.2 Parameters
30.1.3 Inputs
30.1.4 Outputs

30.1.5 Type Constraints

¢ T:tensor(float32, Linear)

30.2 grid_sampler

30.2.1 Description

Perform sample from input with pixel locations from grid.

30.1. TRTBatchedNMS
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30.2.2 Parameters
30.2.3 Inputs
30.2.4 Outputs

30.2.5 Type Constraints

¢ T:tensor(float32, Linear)

30.3 MMCVInstanceNormalization

30.3.1 Description

Carry out instance normalization as described in the paper https://arxiv.org/abs/1607.08022.

y = scale * (x - mean) / sqrt(variance + epsilon) + B, where mean and variance are computed per instance per channel.

30.3.2 Parameters
30.3.3 Inputs
30.3.4 Outputs

30.3.5 Type Constraints

¢ T:tensor(float32, Linear)

30.4 MMCVModulatedDeformConv2d

30.4.1 Description

Perform Modulated Deformable Convolution on input feature. Read Deformable ConvNets v2: More Deformable, Better

Results for detail.
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30.4.2 Parameters
30.4.3 Inputs
30.4.4 Outputs

30.4.5 Type Constraints

¢ T:tensor(float32, Linear)

30.5 MMCVMultiLevelRoiAlign

30.5.1 Description

Perform RolAlign on features from multiple levels. Used in bbox_head of most two-stage detectors.

30.5.2 Parameters
30.5.3 Inputs
30.5.4 Outputs

30.5.5 Type Constraints

¢ T:tensor(float32, Linear)

30.6 MMCVRolAlign

30.6.1 Description

Perform RolAlign on output feature, used in bbox_head of most two-stage detectors.

30.5. MMCVMultiLevelRoiAlign 93
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30.6.2 Parameters
30.6.3 Inputs
30.6.4 Outputs

30.6.5 Type Constraints

¢ T:tensor(float32, Linear)

30.7 ScatterND

30.7.1 Description

ScatterND takes three inputs data tensor of rank r >= 1, indices tensor of rank q >= 1, and updates tensor of

rank q + r - indices.shape[-1] - 1. The output of the operation is produced by creating a copy of the input data, and

then updating its value to values specified by updates at specific index positions specified by indices. Its output shape

is the same as the shape of data. Note that indices should not have duplicate entries. That is, two or more updates

for the same index-location is not supported.

The output is calculated via the following equation:

output = np.copy (data)
update_indices = indices.shape[:-1]
for idx in np.ndindex (update_indices) :

output [indices[idx]] = updates[idx]

30.7.2 Parameters

None

30.7.3 Inputs
30.7.4 Outputs

30.7.5 Type Constraints

¢ T:tensor(float32, Linear), tensor(int32, Linear)
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30.8 TRTBatchedRotatedNMS

30.8.1 Description

Batched rotated NMS with a fixed number of output bounding boxes.

30.8.2 Parameters
30.8.3 Inputs
30.8.4 Outputs

30.8.5 Type Constraints

¢ T:tensor(float32, Linear)

30.9 GridPriorsTRT

30.9.1 Description

Generate the anchors for object detection task.

30.9.2 Parameters
30.9.3 Inputs
30.9.4 Outputs

30.9.5 Type Constraints

¢ T:tensor(float32, Linear)

e TAny: Any

30.8. TRTBatchedRotatedNMS 95
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CHAPTER 3 1

QAT 32 R HTRIAR EY

FMTHRAL T 2 b TR R SCRPR A S0

31.1 RHMESE

PyTorch #iZ: /2% 2 JH] python #5511, "I LARIMLIARAIIF A . (H-5 BEFEImF Python (¥ Reda il A0 =0 e &l
A 265 Tt O R SRR AR AR R o S BEFRATTHR T4 “MonKey path” T HKFA TR DI HEE 5 0 7
— A AR A E SR TR — AR B

from mmdeploy.core import FUNCTION_REWRITER
@FUNCTION_REWRITER.register_rewriter (
func_name='torch.Tensor.repeat', backend='tensorrt')

def repeat_static(ctx, input, *size):

origin_func = ctx.origin_func
if input.dim() == 1 and len(size) == 1:

return origin_func (input.unsqueeze (0), *([1] + list(size))) .squeeze (0)
else:

return origin_func (input, *size)

WO BRETES 2R 550, A I — 5 SRS 2T
* func_name R TRIGES, & TARILNL PyTorch HBREH I 5 LHBHL. HIH1H) 7k
P D T AR
 backend R, MHCLHE P AT HINE, FHAWER. WANERE, ERIAHSH
PRGOS, WRIFR BRI SHORFAE, A2 I BB TR . 42505 B

97




mmdeploy Documentation, %% 0.7.0

ZHMFER, BT ETUEE ctx ENE M5, EF st T2 m fHE R, il 5
ZBHIECE ctx.cfg HIFEHIEE (B4 EZR) ctx.origin_func,

] S IR LA B

31.2 HBEHSE

R IEAE 7] — B B, RATEA S — D, WHPR:

@MODULE_REWRITER.register_rewrite_module (
'mmedit.models.backbones.sr_backbones.SRCNN', backend='tensorrt')
class SRCNNWrapper (nn.Module) :
def _ init_ (self,
module,
cfqg,
channels=(3, 64, 32, 3),
kernel_sizes=(9, 1, 5),
upscale_factor=4):
super (SRCNNWrapper, self).__init__ ()
self. module = module
module.img_upsampler = nn.Upsample (
scale_factor=module.upscale_factor,
mode="bilinear',
align_corners=False)
def forward(self, *args, **kwargs):
"""Run forward."""
return self._module(*args, **kwargs)
def init_weights(self, *args, **kwargs):
"""Initialize weights."""

return self._module.init_weights (*args, **kwargs)

G ERBCEEAS R, WIS RS
» module_type ZHE BB,

* backend G| 5. UMY ARG BRI, RESPEER. AURBCASH, EIIOANS
MRERNSE RGN ERNSEAE, FF RIS T E 2.

00 2% LB 4 BT AT S BRSBTS o I AR AR A 2 FC B R VR A B P SR A T 4 i
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31.3 HERNES

PyTorch I ONNX - [A] {2 i aef PyTorch A4 R BlEAT /E L. 1 S AT s 0T AR B A1 S0t
—SEHERH S | BEA SRR ONNX 71 5

@SYMBOLIC_REWRITER.register_symbolic ('squeeze', is_pytorch=True)
def squeeze_default (ctx, g, self, dim=None) :

if dim is None:

dims = []
for i, size in enumerate (self.type () .sizes()):
if size == 1:
dims.append (i)
else:
dims = [sym_help._get_const (dim, 'i', 'dim'")]

return g.op('Squeeze', self, axes_i=dims)

MRS
* func_name ZLIRMFFS R A PR R ZHE XMW, W6 HTEEBRRE torch.autograd.
Function. B(HANIAEJE PyTorch Py k%L, WHHE—AZFREIHA] .
* backend ZEHIG|EE. YERY 2 ABIGI M, KA ER. WAASE, EEBANSE
WMEEHNZSH. MR RN ERNSEAAE, BRI T E .
QISR KA PyTorch N E K%L, WA True.
e arg_descriptors FE RS WH AL, B E 4 torch.onnx.symbolic_helper.

_parse_arg.

WG E RSN ctx —F, BN SHSRMEETFUERE. EFseh T EHE R, Bl
FRE L E ctx.ofg MFEMATGE (B ¥ E#H) ctx.origin_func. ¥, ctx.origin_func HRELE
is_pytorch==False HB#if{.

XHARZEHTSS .
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CHAPTER 32

AT S R R R iR

MMDeploy 5 1112 Jr i fHE RS [ 55 , (HFA TR AR WHT i (1 5Tk - FEAS R, FATHF /4 4E MMDe-
ploy W SZHE BT i Y — B e o

321 EFRH

FEXF MMDeploy 5 T J i | B2 A, 7 B SCH A BT B SR i ke R AT 6 — LR 20K
* Jrdin bW ERS SCRF ONNX {2 IR

o WREIRTT R Connx” SCPFLASMWRALSCAF B SCHR, WIS EZEAS N onnx” SUPFRAS AR SC1F
B SCPFAY A TR, % TH AT PAZ Python APT. AR S SUATHESF o

o SR N HESOT i v v] B Python 325 11 S 280 i s SCAF AN HE R DATEA THRAIE o

32.2 ZHiiainEin

MMDeploy H (¥ J5 sl 0 5.1 ONNX, - [ Bt s BE EL AL “.onnx” SCPF, sl (AR T HAF “onnx” #%
Bl B OARE A AT, JRATRE 4 SR e B 2 K

1. 7E mmdeploy/utils/constants.py CHFH BRI E AL &, PAZRR SRR J5 i 44 A5 o
il
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# mmdeploy/utils/constants.py

class Backend (AdvancedEnum) :
# WIHAW TensorRT Al
TENSORRT = 'tensorrt'

2. £ mmdeploy/backend/ H 3k NUMAHN M E (— MR _init__.py W), H40,
mmdeploy/backend/tensorrt ., fF __init__ .py W, WIIAH— 4K is_available WAL

K 2r PR 23 T aim e . QnSRAG AT L, DUIKREn 230 8 1 381 4% Sk
Bl

# mmdeploy/backend/tensorrt/__init__.py

def is_available():

return importlib.util.find_spec('tensorrt') is not None

if is_available () :
from .utils import from_onnx, load, save

from .wrapper import TRTWrapper

all =

_all [

'from_onnx', 'save', 'load', 'TRIWrapper'

3. ¥F configs/_base_/backends HixP @ — N E AF (U0, configs/_base_/backends/
tensorrt.py ). WIAFEGG | HER “onnx” SCHAERHIA, HE2H7HTECE T DA A B2, S i e
HTEEE— N FR G RN 7B (B %5 mmdeploy/utils/constants.py LTI,

il

backend_config = dict (type='tensorrt')

(EAN A5 v g 2SO, WA “onnx™ SCPFREAICA i3 SCPE IR I 20t B AL S A e B SR
il

backend_config = dict(
type='tensorrt',
common_config=dict (

fpl6_mode=False, max_workspace_size=0))

TEPIA — N EA R S SRR, E 2T DAE I AR R B — D o R AR B L. A RS
B SRR E 20z, e — T
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_base_ = ['../_base_/backends/tensorrt.py"']

codebase_config = dict (type='mmcls', task='Classification')

onnx_config = dict (input_shape=None)

4. U 2R i i i BRI SCPR SR SCPR I AN “onnx™ SCE, TG BEAE A Y AR ST R B — A

onnx2backend.py M4 (Flll, B8 mmdeploy/backend/tensorrt/onnx2tensorrt.py ). 9k
JETE S A I — A4 R L onnx2backend. ZBREN 4 E 1) “onnx” UG 45 7 TAE H 5%
HH BT I i SO o X BRSSO S PR YR BEK, SRT AR AT A T A T . R
Le -

fdi Jil python JIHIA
def onnx2openvino (input_info: Dict[str, Union[List[int], torch.Size]l],
output_names: List[str], onnx_path: str, work_dir: str):
input_names = ', '.join(input_info.keys())
input_shapes = ', '.join(str(list (elem)) for elem in input_info.values())
output = ', '.join (output_names)
mo_args = f'——input_model="{onnx_path}" '\
f'——output_dir="{work_dir}" ' \
f'-—output="{output }" " \
f'——input="{input_names }" ' \
f'-—input_shape="{input_shapes /" ' \

f'--disable_fusing '

command = f'mo.py {mo_args

mo_output = run(command, stdout=PIPE, stderr=PIPE, shell=True, check=True)

T Al AT 3P

def onnx2ncnn (onnx_path: str, work_dir: str):
onnx2ncnn_path = get_onnx2ncnn_path ()
save_param, save_bin = get_output_model_file (onnx_path, work_dir)

call ([onnx2ncnn_path, onnx_path, save_param, save_bin])\

5. £ mmdeploy/apis HEH PR HAXT Y. APIs

il

# mmdeploy/apis/ncnn/__init__.py

from mmdeploy.backend.ncnn import is_available

all___ = ['is_available']

CFTgkZD)
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if is_available():
from mmdeploy.backend.ncnn.onnx2ncnn import (onnx2ncnn,
get_output_model_file)

_all__ += ['onnx2ncnn', 'get_output_model_file']

INEIRAR TR ZAE I IX LE APIs O tools/deploy . py B IIAH KFEHLATAD

Bil-1-
# tools/deploy.py
#
elif backend == Backend.NCNN:
from mmdeploy.apis.ncnn import is_available as is_available_ncnn
if not is_available_ncnn():
logging.error ('ncnn support is not available.')
exit (1)
from mmdeploy.apis.ncnn import onnx2ncnn, get_output_model_file
backend_files = []
for onnx_path in onnx_files:
create_process (
f'mmdeploy_onnx2ncnn with {onnx_path}',
target=onnx2ncnn,
args= (onnx_path, args.work_dir),
kwargs=dict (),
ret_value=ret_value)
backend_files += get_output_model_file (onnx_path, args.work_dir)
#

6. 4 OpenMMLab HYBIRIFEHUR (WA 6TE) HFAE G 9 L HEFTHTR. A0 RAE I I 43— SR A0
SET, TTRASSIAIR £ 5 5 Ho R TS R B RV 4 5 S T

7. R e i A S IR SRR BT ).
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32.3 X IaimiEIE

R G5 | S C/C+ 528, (HANR 5 it it Python 3 11, I RN AR R 7 (8. AT ah o7
ik & 7E MMDeploy ] Python 22 [ W SZ R8T G wn iR . FEART Y, ATHAN G L HE R iR A 5K .
1. IsIn—"14% N wrapper.py K3 mmdeploy/backend/ {backend} WM )5 i LI, i

I, mmdeploy/backend/tensorrt/wrapper . MHEIELN SCHLH M — A 32825, %2846 K
mmdeploy/backend/base/base_wrapper.py T} BaseWrapper

Bil-1-

from mmdeploy.utils import Backend

from ..base import BACKEND_WRAPPER, BaseWrapper

@BACKEND_WRAPPER.register_module (Backend.TENSORRT.value)
class TRTWrapper (BaseWrapper) :

2. BRI DAFERE __init_ WIIRILE [ BEPAAE forward pRERHH U THERE . i, 4 __init__
BREL 2 — B output _names R HAL B 4 E AR i H K B A9 IDUF . Ho forward #
Ny H A B W R tensors 14 FRAIMEL Y -

3. KT HEMEREMNR, MWL E X1 execute AL, R EmT IR, % forward M
BV AE AL PRE R IS5 execute PR

i1

from mmdeploy.utils import Backend
from mmdeploy.utils.timer import TimeCounter

from ..base import BACKEND_WRAPPER, BaseWrapper

@BACKEND_WRAPPER.register_module (Backend.ONNXRUNTIME.value)
class ORTWrapper (BaseWrapper) :

def _ init__ (self,
onnx_file: str,
device: str,
output_names: Optional[Sequence[str]] = None) :
# Initialization
#
# oL

super () .__init__ (output_names)

def forward(self, inputs: Dict([str,
torch.Tensor]) -> Dict[str, torch.Tensor]:
# Fetch data
# oL

(Rt
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self.__ort_execute(self.io_binding)

# Postprocess data

@TimeCounter.count_time ('onnxruntime')
def _ ort_execute(self, io_binding: ort.IOBinding):
# Only do the inference

self.sess.run_with_iobinding (io_binding)

4, SRR N BRA W 64 T mmdeploy/codebase/base/backend_model .py
i+

@staticmethod
def _build_wrapper (backend: Backend,
backend_files: Sequence[str],
device: str,
output_names: Optional[Sequence[str]] = None):
if backend == Backend.ONNXRUNTIME :
from mmdeploy.backend.onnxruntime import ORTWrapper
return ORTWrapper (
onnx_file=backend_files[0],
device=device,

output_names=output_names)

5. S i | AR S AR SRR B Tl ).

32.4 % MMDeploy £ % =75 FER iR 5 i

BT A543 R T WAl £E MMDeploy a8 T e o, X 20 s e RS . (B2, AR IR ATRF MMDeploy
PR =T, W IR HEARFAR . NI, I8 G s A 1T %% 5 — 4N aenum AL, 3K
TR PAE ST pip install aenum PEf72cd,

IR aenum 5, FATAT DA I AR J5 =060 & R BB Y ) i

from mmdeploy.utils.constants import Backend

from aenum import extend_enum

try:

Backend.get ('backend_name'")

(FItgkss)
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except Exception:
extend_enum (Backend, 'BACKEND', 'backend_name')

FATATAFE ] MMDeploy 155 #2452 Bz AT EIAAAHS , SKutse il 18 is it i -
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CHAPTER 33

AHEIR ops Al B 5T

ARBAEN G K J S ops WS TTI. /£ backend_ops H S NUSINE & S op B, 75 ZEAS A M. (903 B
JCo op HIBATTIRTE test /test_ops/test_ops.py H.

TSI E L op J5, TREEBgF, 5| buildmd .

33.1 ops &l FHl

@pytest .mark.parametrize ('backend', [TEST_TENSORRT, TEST_ONNXRT]) # 1.1_
—backend test class
@pytest .mark.parametrize ('pool_h,pool_w,spatial_scale,sampling_ratio', # 1.2 set.
—parameters of op
[(2, 2, 1.0, 2), (4, 4, 2.0, 4)1) # [ (#o

—Examples of op test parameters),...]
def test_roi_align (backend,

pool_h, # set.
—parameters of op

pool_w,

spatial_scale,

sampling_ratio,

input_1list=None,

save_dir=None) :

backend.check_env ()

(T IUakss)
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if input_list is None:
input = torch.rand(l1, 1, 16, 16, dtype=torch.float32) # 1.3 op_
—input data initialization
single_roi = torch.tensor([[0, O, 0, 4, 4]], dtype=torch.float32)
else:
input = torch.tensor (input_list[0], dtype=torch.float32)
single_roi = torch.tensor (input_list[1], dtype=torch.float32)

from mmcv.ops import roi_align

def wrapped_function(torch_input, torch_rois): # 1.4
—initialize op model to be tested
return roi_align(torch_input, torch_rois, (pool_w, pool_h),

spatial_scale, sampling_ratio, 'avg', True)

wrapped_model = WrapFunction (wrapped_function) .eval ()

with RewriterContext (cfg={}, backend=backend.backend_name, opset=11): # 1.5 call.
—the backend test class interface
backend.run_and_validate (
wrapped_model, [input, single_roi],
'roi_align',
input_names=['input', 'rois'],
output_names=['roi_feat'],

save_dir=save_dir)

mmdeploy SZHFBLEUG A% -
o torch #5744 : £ roi_align BICHIK, W% %3K op AH 5% Python 1{f
o onnx % : Z:% multi_level_roi_align FICH, F5ELE A onnx api #E 7

P run_and_validate BJA[iE4T

def run_and_validate(self,
model,
input_list,
model_name='tmp',
tolerate_small_mismatch=False,
do_constant_folding=True,
dynamic_axes=None,
output_names=None,
input_names=None,
expected_result=None,

save_dir=None) :
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33.1.1 Parameter Description

33.2 iR

i pytest P ops Mz

pytest tests/test_ops/test_ops.py::test_XXXX

33.2. idER 111




mmdeploy Documentation, %% 0.7.0

112 Chapter 33. A#IE ops 7N T



CHAPTER 34

WARRES

B rewriter SERUE , ETFFEBON MG, VARIEE 525 AR R FATH 20 R B 5 5 1Y
o DAL A T DAY TRSEZAY forward bR CECHRIN, 10 AE B B AR it 0 R B GR TR S I
P

S

341 MiAEEANES

TR ) AR /N (BN, AE AN R HCRIER ) . WIRCHES RV S A, 1
RewriteContext HUafTHEFRHAG A L5,

# mmcls.models.classfiers.base.py
class BaseClassifier (BaseModule, metaclass=ABCMeta) :
def forward(self, img, return_loss=True, **kwargs):
if return_loss:
return self.forward_train(img, **kwargs)
else:

return self.forward_test (img, **kwargs)

# Custom rewritten function

@FUNCTION_REWRITER.register_rewriter (
'mmcls.models.classifiers.BaseClassifier.forward', backend='default"')

def forward_of_base_classifier(ctx, self, img, *args, **kwargs):
"""Rewrite "forward  for default backend."""

return self.simple_test (img, {})
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RGBT, AT R forward pREL. FATA DA 485 DA R BRECK X N ES

def test_baseclassfier forward() :
input = torch.rand (1)
from mmcls.models.classifiers import BaseClassifier

class DummyClassifier (BaseClassifier):

def __init__ (self, init_cfg=None) :

super () .__init__ (init_cfg=init_cfqg)

def extract_feat (self, imgs):

pass

def forward_train(self, imgs):

return 'train'

def simple_test(self, img, tmp, **kwargs):

return 'simple_test'
model = DummyClassifier () .eval()
model_output = model (input)
with RewriterContext (cfg=dict()), torch.no_grad():

backend_output = model (input)

assert model_output == 'train'

assert backend_output == 'simple_test'

TEX AR s E P, AT EIRAEZS BaseClassifier (WX ES/RE LI/E. B EERB
model (input) RIHFMGE A, HiBHSFE RewriteContext ] model (input) FRIKHEFHH
o R TR A i

342 MIAERES

A I FATT AT HE So0) I RS bR B EA T B RS (B, 3 B SR A AR UE B TR o BREEATAE
Python *HAYEE HRA A4 2 IR, FATEABEPRUETE S BORZ ] DAYE 5 s 00 TAR. R, FA1%
e S 1 A

# Custom rewritten function

@FUNCTION_REWRITER.register_rewriter (
func_name="'mmseg.models.segmentors.BaseSegmentor.forward')

def base_segmentor__ forward(ctx, self, img, img_metas=None, **kwargs):

if img_metas is None:

(FItakss)
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img_metas = {}
assert isinstance (img_metas, dict)

assert isinstance(img, torch.Tensor)

deploy_cfg = ctx.cfg
is_dynamic_flag = is_dynamic_shape (deploy_cfqg)
img_shape = img.shape[2:]
if not is_dynamic_flag:

img_shape = [int(val) for val in img_shape]
img_metas|['img_shape'] = img_shape

return self.simple_test (img, img_metas, **kwargs)

WES BT NRE S, BAT %A T 7 XL E

def test_basesegmentor_forward() :
from mmdeploy.utils.test import (WrapModel, get_model_outputs,

get_rewrite_outputs)

segmentor = get_model ()

segmentor.cpu() .eval ()

# Prepare data
#

# Get the outputs of original model
model_inputs = {
'img': [imgs],
'img_metas': [img_metas],
'return_loss': False
}

model_outputs = get_model_outputs (segmentor, 'forward', model_inputs)

# Get the outputs of rewritten model

wrapped_model = WrapModel (segmentor, 'forward', img_metas = None, return_loss =.

—~False)
rewrite_inputs = {'img': imgs}
rewrite_outputs, is_backend_output = get_rewrite_outputs (

wrapped_model=wrapped_model,
model_inputs=rewrite_inputs,
deploy_cfg=deploy_cfqg)
if is_backend_output:
# If the backend plugins have been installed, the rewrite outputs are

# generated by backend.

(Rt
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else:

(22 30
rewrite_outputs = torch.tensor (rewrite_outputs)
model_outputs = torch.tensor (model_outputs)
model_outputs = model_outputs.unsqueeze (0) .unsqueeze (0)

assert torch.allclose(rewrite_outputs, model_outputs)

# Otherwise, the outputs are generated by python.

assert rewrite_outputs is not None

TATC EFEHL T — L5 pREM i, AN n] PASE build B84, ] get_model_outputs FREURMGHIH; A&
J5 /] WrapModel WAEEEHRE, fiff] get_rewrite_outputs FEZER ., X6 T HE B HH NE

ARk B Eim A 4558 .
R FRATHE AT & PR R0 48 G, Ar ARG AR 455 [ Python 3482 B 5L J iR 25 50 . BTl
MR T X PR EE IR , f Al torch.allclose XfHUAPEE RN ZE .

AP SR A L B 52 26 A
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CHAPTER 35

WA x4 onnx HEEY

MMDeploy 3754 PyTorch #71F: t F] onnx BRI PEATHRIFHEN 24> onnx BERUSCHE, AT DA F AR
B P S EAT AR AR X AR B R AT R onnx BRI SN . X BT, FRATRFEL H A
BIF SRR AT HEAT onnx BERLYR7) . FERXABITr, FATH H R R YOLOV3 BB fR 7y i A~k oy, R
ANl S AL PRRY onnx B, ZEFFALE Anchor 21, NMS [ S AP ).

35.1 £, 1: BMREEFRICK

N T IATER, BATEXLT Mark A op, FRCHBFHATAS. ELHIEL, RA mark JEifigett
PRETEA . fith Tensor ITAMC. FEFEEMZ, FATWARC KT ZAERANEE mECH AT A AR

T XF YOLOV3 #E474F 4, WEATHT EiCB B A X B8 78 A%, AT RSk
#% 5 2% BaseDetector [ forward H ¥ P img Tensor, [F BN T X H A4 F &,
WX} forward oK ECM i i BEAT T ARIC, 40 a2 dets, labels #l masks. I #Y S 2 #
K mmdeploy/codebase/mmdet/models/detectors/base.py H1 [l — &5 43, 7T AFR HEAIME H mark HEiHLEini0
T _ forward_impl REWIEI A, HFIEESKE base_detector_ forward #fTTEM, MM
SERLT RIS A B RRIC .

from mmdeploy.core import FUNCTION_REWRITER, mark

@mark (
'detector_forward', inputs=['input'], outputs=['dets', 'labels', 'masks'])

def _ forward_impl (ctx, self, img, img_metas=None, **kwargs):

(Rt
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@FUNCTION_REWRITER.register_rewriter (
'mmdet .models.detectors.base.BaseDetector.forward')

def base_detector___forward(ctx, self, img, img_metas=None, **kwargs):

# call the mark function

return _ forward_impl(...)

BTk, HATHFGEEX YoLOV3Head Wik G — 2 i FHIE Tensor FATHRICHI A AKFEEAS YOLOV3 45
BRSO RSy o il & mmdet JEASFEATAIAKITA YOLOV3Head 1) get_bboxes ik AS 4L
pred_maps HEFATAHZRF A, BT ATEES K Eyolov3_head__get_bboxes N A HBER LN
pred_mapes #47hrie, BASE R RGN . HETENZE, BASE pred_maps @l =/ Tensor
HBLHA)ZR, FrPATRATHE onnx BRI PRI T =4 Mark FRicH7 .

from mmdeploy.core import FUNCTION_REWRITER, mark

@FUNCTION_REWRITER.register_rewriter (
func_name="'mmdet .models.dense_heads.YOLOV3Head.get_bboxes"')
def yolov3_head__get_bboxes (ctx,
self,
pred_maps,
img_metas,
cfg=None,
rescale=False,
with_nms=True) :
# mark pred_maps
@mark ('yolo_head', inputs=['pred_maps'])
def _ mark_pred_maps (pred_maps) :
return pred_maps

pred_maps = __mark_pred_maps (pred_maps)

35.2 IR 2: FHRINEPEEE

TE 58 BB R AT S AR e 2 JE, RN TR R ) W OE R ST, R AT B E S w2
onnxruntime, FFBEIH &y A A € R 608x608, K L #E I X4 configs/mmdet/detection/
yolov3_partition_onnxruntime_static.py. KM EBEHFERE XHETRMEAYEEEZBE W
onnx_config, QHARIEANZZEANMTG AL E CAF, W PAS write_config.md.

TEX A S BC B SO b, AT EAIN— MR AR AL 7y BEBC B 7B partition_config. EARZN I BYC
B, AT AT AL 2 BERWG I I — S RIAFRUM yolov3_partition, BE apply_marks=True.
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B partition_cfg, ATH L & F AN o EIEA A start, K1k end PAKARED B
onnx 4 . FEIREENE, FBARALEIRA start MIZ LS end BHEZMRICT A Mark K, #l
fll'detector_forward:input' {3 detector_forward Frickbi ASTr=A FdRic Ty A . BeE SR
RNAEZZ AR :

_base_ = ['./detection_onnxruntime_static.py']

onnx_config dict (input_shape=[608, 60817)
partition_config = dict(
type='yolov3_partition', # the partition policy name
apply_marks=True, # should always be set to True

partition_cfg=|[

dict (
save_file='yolov3.onnx', # filename to save the partitioned onnx model
start=['detector_forward:input'], # [mark_name:input/output, ...]
end=['yolo_head:input']) # [mark_name:input/output, ...]

35.3 £ 3: 4 onnx {EHY

NI ARIC AR e & S, FRATATAEA] tools/torch2onnx.py THSHAA Mark FRicH
S onnx LAY I AR HE 43 B R W HE A B onnx ALY SC . FRATTRT DABRAT IR BIAS, AR BN IS Ab
f) YOLOV3onnx BB C{f yolov3.onnx, [alHf#yH SO TR Mark FRic i 58 B A {4
end2end.onnx. BtAk, I FATRAGE A 9 00 OB AT A4 T Honetron >k 25 7 FNIGIE 4 ) onnx A1 [ 4544 )&
IR

python tools/torch2onnx.py \
configs/mmdet/detection/yolov3_partition_onnxruntime_static.py \
../mmdetection/configs/yolo/yolov3_d53_mstrain-608_273e_coco.py \
https://download.openmmlab.com/mmdetection/v2.0/yolo/yolov3_d53_mstrain-608_273e_coco/
—yolov3_d53_mstrain-608_273e_coco_20210518_115020-a2c3acb8.pth \
../mmdetection/demo/demo. jpg \

——work—-dir ./work-dirs/mmdet/yolov3/ort/partition

M55 4 B onnx IR f5, FRATTR LA A mmdeploy $2 4k % At T H 1 mmdeploy_onnx2ncnn,
onnx2tensorrt ﬂéﬁﬁ?}aﬁ%%‘;ﬂ%ﬁ%lf/ﬁo

35.3. £ 3: #F4 onnx E&EEY 119
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CHAPTER 36

AT T E VA

RSB T WA T . BB & codebase HEHREXH, REELRERLE

HAL
o Lo fTHEATE 2K

- 1 ¥
* MMDeploy #92 $ % B &
* Python R¥EIR

- 2. @ik
* SRR
* EERFMR

75

3. =R AT E S
* ) RSB R
4. & eSS

*ORR

* =)

5. kF B

6. % 3F8Y Codebase % 3t Metric
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-7 EZEFR

- 8 FIIA

36.1 1. IMFIEE

36.1.1 MMDeploy By RAE

ARETHINE, TR AR IGbuild ST +54F MMDeploy 2R LB 2 5, A REREAT .

36.1.2 Python ¥fiE ki

gl test YIIE

pip install -r requirements/tests.txt

QERAE AR 2 numpy #45, TEEHT— T numpy

pip install -U numpy

36.2 2. &

python ./tools/regression_test.py \

——codebase "S{CODEBASE_NAME}" \
—-backends "S{BACKEND}" \
[-—-models "S${MODELS "] \
——work—dir "S{WORK DIR}" \
——device "S{DEVICE}" \

-—-log-level INFO \
[--performance #H -p] \

[-—checkpoint—-dir "SCHECKPOINT_DIR"]

36.2.1 SEMRHT

¢ ——codebase : FEMIA codebase, egmmdet, MiXZL > mmcls mmdet

* ——backends : JiEM Y 5, BRIAM4EB backend, WA A TNk, BIU onnxruntime
tesnsorrt, WIRFET—[EPFT SDK B, FEIAE tests/regression/${codebase}.yml H
) sdk_config #FfTHCE
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o ——models : FEEMRMBEL, FRIAMK yml FpraBEL, Wl AG T MRBIZA TR, BBRIA TR &%
A2 yml fig B304, 4l ResNet SE-ResNet "Mask R-CNN", WERIE, A NGF T
H AR FR, il resnet seresnet maskrcnn,

o ——work-dir: FiBIEHG ., R IR, BARE . . /mmdeploy_regression_working_dir, ¥
HHR P AE S B ERIRTFAT .

e ——checkpoint—dir: PyTorch BB 04 N AR TEIEFE, BRIARZ . . /mmdeploy_checkpoints, HE
BEAR RN B A R RIR AT -

e ——device: f#iff R, gj(l}\ cuda,

e ——log-level: K& HICHZESR , A5 ' CRITICAL', '"FATAL', '"ERROR' , 'WARN ', "WARNING',
"INFO', 'DEBUG', 'NOTSET', ZRiA\Z INFO,

* —p B ——performance : @{WHANGSEE, A EIIFAe + K, A b Rk

36.2.2 FEEI

ST Windows i
1. BHE shell iy P a6 B, FE NI PowerShell 7 Preview 5+,

2. W G ffi |l conda env, W] fESE FEAE regression_testpy HBF python3 B A python, [H K
SUSERPROFILE%\AppData\Local\Microsoft\WindowsApps HixH A python3.exe,

36.3 f5|¥F

1. i mmdet Fil mmpose H4 7 backend F) #: i + K5

python ./tools/regression_test.py \
—-codebase mmdet mmpose \
——work—dir "../mmdeploy_regression_working_dir" \
——device "cuda" \
-—log-level INFO \

—-—performance

2. iz, mmdet £ mmpose {3 )L backend 1Y) ¥t + K EE

python ./tools/regression_test.py \
——codebase mmdet mmpose \
—-backends onnxruntime tensorrt \
—-work—-dir "../mmdeploy_regression_working_dir" \
-—device "cuda" \

—--log-level INFO \

P
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3.

M3 mmdet F1 mmpose [ 314> backend, HMA$: %

python ./tools/regression_test.py \

—-codebase mmdet mmpose \

—-backends onnxruntime tensorrt \

——work—dir "../mmdeploy_regression_working_dir" \
——device "cuda" \

——log-level INFO

4. i mmdet Fl mmcls FFE 1A models, MR 5 He

python ./tools/regression_test.py \

—-codebase mmdet mmpose \

—-models ResNet SE-ResNet "Mask R-CNN" \
——work—-dir "../mmdeploy_regression_working_dir" \
-—device "cuda" \

——log-level INFO

36.4 3. A3 B = 304

36.4.1 RBIRSEMEN

globals:

codebase_dir: ../mmocr # [ Al codebase #1%
checkpoint_force_download: False # [H Al # 2T EH T HEANFELLEF L&
images: # i A& A

img_densetext_det: &img_densetext_det ../mmocr/demo/demo_densetext_det.jpg
img_demo_text_det: &img_demo_text_det ../mmocr/demo/demo_text_det.jpg
img_demo_text_ocr: &img demo_text_ocr ../mmocr/demo/demo_text_ocr.jpg

img_demo_text_recog: &img demo_text_recog ../mmocr/demo/demo_text_recog.jpg

metric_info: &metric_info # {55 %

hmean-iou: # @ %44 metafile.Results.Metrics
eval_name: hmean-iou # @ %iiE test.py —--metrics args A& 4
metric_key: O_hmean-iou:hmean # @41 eval 5N log B key name
tolerance: 0.1 # ZZHF{EX |4
task_name: Text Detection # w4 IEMA metafile.Results.Task
dataset: ICDAR2015 # @ 4 {EHEA metafile.Results.Dataset
word_acc: # [7 F
eval_name: acc
metric_key: O_word_acc_ignore_case
tolerance: 0.2

task_name: Text Recognition

124
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dataset: IIIT5K
convert_image_det: &convert_image_det # det #Hi4o{FF B E F
input_img: *img_densetext_det
test_img: *img demo_text det
convert_image_rec: &convert_image_rec
input_img: *img_demo_text recog
test_img: *img demo_text recog
backend_test: &default_backend_test True # = &t backend AT Z
sdk: # SDK L% Xff
sdk_detection_dynamic: &sdk_detection_dynamic configs/mmocr/text-detection/text-—
—detection_sdk_dynamic.py
sdk_recognition_dynamic: &sdk_recognition_dynamic configs/mmocr/text-recognition/

—text-recognition_sdk_dynamic.py

onnxruntime:
pipeline_ort_recognition_static_fp32: &pipeline_ort_recognition_static_f£fp32
convert_image: *convert_image_rec # LI FEH N E K
backend_test: *default_backend_test # & G#HATERIMK, FENHE, FHEENNA False
sdk_config: *sdk_recognition_dynamic # &E3#H4T SDK MR, HAENE A EW SDK config #
IR, AFANWARH#AT SDK R
deploy_config: configs/mmocr/text-recognition/text-recognition_onnxruntime_static.

wpy # ERAH deploy cfg ¥f2, ¥F mmdeploy W ##%

pipeline_ort_recognition_dynamic_f£fp32: &pipeline_ort_recognition_dynamic_£p32
convert_image: *convert image_ rec
backend_test: *default backend test
sdk_config: *sdk_recognition dynamic
deploy_config: configs/mmocr/text-recognition/text-recognition_onnxruntime_

—dynamic.py

pipeline_ort_detection_dynamic_£fp32: &pipeline_ort_detection_dynamic_£fp32
convert_image: *convert_image_det

deploy_config: configs/mmocr/text-detection/text-detection_onnxruntime_dynamic.py

tensorrt:
pipeline_trt_recognition_dynamic_f£fplé6: &pipeline_trt_recognition_dynamic_£fplé
convert_image: *convert_image_rec
backend_test: *default backend test
sdk_config: *sdk_recognition_ dynamic
deploy_config: configs/mmocr/text-recognition/text-recognition_tensorrt-fpl6_

—dynamic-1x32x32-1x32x640.py

pipeline_trt_detection_dynamic_fpl6: &pipeline_trt_detection_dynamic_£fplé

(Rt
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deploy_config:

convert_image: *convert_image_det
backend_test: *default backend test

sdk_config: *sdk _detection dynamic

£.320x320-2240%2240.py

openvino:

# kB, WERL

ncnn:

#OAE, HEFL

pplnn:

# A EE, WARL
torchscript:

# AtE, WARL

models:

- name: crnn # 2R 4L

—codebase W &#7Z

codebase_model_config dir: configs/textrecog/crnn #

*tF codebase W E#7Z

model_configs: # % ZIH ) config 4F

- crnn_academic_dataset.py

pipelines: # {f/f|#] pipeline

- *pipeline_ort_recognition_dynamic_fp32

name: dbnet
metafile: configs/textdet/dbnet/metafile.yml
codebase_model_config dir: configs/textdet/dbnet

model_configs:

— dbnet_r18_fpnc_1200e_icdar2015.py

pipelines:

- *pipeline_ort_detection_dynamic_fp32

- *pipeline_trt_detection_dynamic_fpl6

# HF7kBy pipeline ¥ PLIXFEIEA

— convert_image: xxx
backend_test: xxx
sdk_config: xxx

deploy_config: configs/mmocr/text-detection/xxx

configs/mmocr/text-detection/text-detection_tensorrt-fpl6_dynamic-

metafile: configs/textrecog/crnn/metafile.yml # A XN metafile HEE, A4 To

‘model_configs' WA Xk EZ, M
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36.5 4. £mHIIRE

36.5.1 &R
36.5.2 ;=fl

X & MMOCR & B[4 45

36.6 5. Z#FFHIITR

¢ [x] ONNX Runtime
e [x] TensorRT

* [x] PPLNN

* [x] ncnn

* [x] OpenVINO

¢ [x] TorchScript

* [x] MMDeploy SDK

36.7 6. x$5HY Codebase K H Metric

36.8 7. ZEEWM

B

36.9 8. & Il o]&}

3

B

36.5. 4. £RHIHRE
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CHAPTER 37

ONNX export Optimizer

This is a tool to optimize ONNX model when exporting from PyTorch.

37.1 Installation

Build MMDeploy with torchscript support:

n

export Torch_DIR=$(python -c "import torch;print (torch.utils.cmake_prefix_path + '/

—Torch')")

cmake \
-DTorch_DIR=S{Torch DIR} \
-DMMDEPLOY_TARGET_BACKENDS="S5{your_backend};torchscript" \

# You can also add other build flags if you need

cmake —-build . -- -j$(nproc) && cmake —--install
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37.2 Usage

# import model_to_graph_custom_optimizer so we can hijack onnx.export
from mmdeploy.apis.onnx.optimizer import model_to_graph__custom_optimizer # noga
from mmdeploy.core import RewriterContext

from mmdeploy.apis.onnx.passes import optimize_onnx

# load you model here

model = create_model ()

# export with ONNX Optimizer
x = create_dummy_input ()
with RewriterContext ({}, onnx_custom_passes=optimize_onnx) :

torch.onnx.export (model, x, output_path)

The model would be optimized after export.

You can also define your own optimizer:

# create the optimize callback

def _optimize_onnx(graph, params_dict, torch_out):
from mmdeploy.backend.torchscript import ts_optimizer
ts_optimizer.onnx._jit_pass_onnx_peephole (graph)

return graph, params_dict, torch_out

with RewriterContext ({}, onnx_custom_passes=_optimize_onnx) :

# export your model
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CHAPTER 38

F—F: HUHEHN

OpenMMLab FJFILINMTARE? KRR ALK YRR, iYL T Af MMDeploy BRI, 5354
T WRIEB S W AR X" e — A D S RIBATRHIT R BARE AT RSN BAE, AEBERE I I
MMDeploy AN T, /T 4ILATT %

o i FR ONNX [1)5E FRIE.

* PyTorch 1453 ONNX A1) )5 v .

o JEHE|% ONNX Runtime. TensorRT {8 F 3.

* HRE WKL PyTorch - ONNX - ONNX Runtime/TensorRT (17 f5i] e 5 UL ) 8 ) g oy s«
e MMDeploy C/C++ 3 SDK .,

A Bl A RN ERR, AR Z 2 AT H O ) PyTorch A847%% 5] ONNX Runtime/TensorRT I, Hf2#4x
W{ATHE OpenMMLab FFAK 22 FF &AL AT 55 B9 Z FE MMDeploy #0385 2| 8- 1EHE 5 |45 |

FATEIAR RIS Python 155755, F3] PyTorch HEALA BARINIR, BRILZ INATEE T AL AR A R
FES—RSCE, FATREHE — AR AR PR B, IORRRIZOR . eSS i .
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38.1 #MIREREE

TERPE TREA, BRI A S SR A B B A, BB BRBEICE . AP 2RPIR . 2ty X
DRBESA IR, SRR E AR RN SR i BB R PR s AT R . LT, AL EREE i
e B 22 Py M -

L. BT T TR RS DAL B o VR A o 2t — 2B HE 404w 55, Ll PyTorch, TensorFlow, H
TAHEZLRIAL . AP FR 1, X EEAEIAE S FE T PR MR P I b 228 .

2. VRHESST BRI A ILACIER , RIS ) A W R SSHGET AR . BEMIIE TR
it BISMRCSRERIOA L, BUHE EE M SRR S 25t £ Tl A RO
R, B T RRATINK

e e e
O PyTorch € ONNX o=

' NNX
1 TensorFlow | s O p\/TorCh in %%7 ROUNTIME

TorchScript  |—— e

Cafle Caffe

@dxnet
©OpenVIN®

Il &5 KAk, 54T

N T IR R A REAE AR E B —PAE b, TR AT DAGE AL RS — IR B2 ST HE SR E UM 28454, il
WGRHE ML P RIZE. )5, BRSSPSRt J R M E SR R s, — L85 M
BB AL DAL IR BT s, TR s RE A FEHESE (1 CUDA, OpenCL) %5, REF
R TIRBE > 19 45 T B A B | S A v [ SR R A2 B9 SO, FFAERS IV RE P15 b s T
A

X AR K A T BB A PR RS s (A R P 2 S HE SR RS [ B rh e) 2, T A A il
DA P I T2 N R IRAIHESS s i1 P ] 27 i P A5 25 M DL AL RIS | SR 2 R IR A, B
{UPZY R &SN EE7 51

BUAE, AEFRAIA—AMEAEE ) “Hello World” JH AT, WL IHR— R4S J7 THI 4 AR !
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38.2 PEF—RE

38.2.1 @l PyTorch %Y

1jj B8 PyTorch [ 75 #0f, iEFRATH PyTorch SCEl— AN PRI, IS 5] ONNX Runtime
XAMERLG % b ok, FAIFREAIE—AF PyTorch ) Python JifEdili. HIARAREY PyTorch A5G 1% A
Phf, FIASEE A TAGE . AT conda SR HE Python . A conda n] AFEAN T i
B4k~ PyTorch B :

# QIEWEXE Python 3.7 Wj4" deploy &I
conda create -n deploy python=3.7 -y

# HENE W

conda activate deploy

# #¥E cpu AW PyTorch

conda install pytorch torchvision cpuonly -c pytorch

URARI B 5 SR cuda ZE , FRATEBURAERC & cuda PRIE)5 6] gpu _EAY PyTorch, FLAIKF 11 %% PyTorch
F14 iy 2 AU

# #¥ cuda 11.3 Wy PyTorch
# WmBRMRARNREMRAE cuda, 5% LW PyTorch WE F REHBRFREGS

conda install pytorch torchvision cudatoolkit=11.3 —-c pytorch

R BN HAL— L5 =53 o ARATPAMT PATH iy & R 20k S

# ¥ ONNX Runtime, ONNX, OpenCV

pip install onnxruntime onnx opencv-python

FE— VIR E SE ST, TR TR AR SR B — B R R

import os

import cv2

import numpy as np
import requests
import torch
import torch.onnx

from torch import nn

class SuperResolutionNet (nn.Module) :
def __init__ (self, upscale_factor):
super () .__init__ ()
self.upscale_factor = upscale_factor

self.img_upsampler = nn.Upsample (

(Rt
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(£ LT
scale_factor=self.upscale_factor,
mode="bicubic',
align_corners=False)
self.convl = nn.Conv2d(3,64,kernel_size=9,padding=4)
self.conv2 = nn.Conv2d(64,32,kernel_size=1,padding=0)
self.conv3 = nn.Conv2d (32, 3,kernel_size=5,padding=2)
self.relu = nn.ReLU()
def forward(self, x):
x = self.img_upsampler (x)
out = self.relu(self.convl (x))
out = self.relu(self.conv2(out))
out = self.conv3(out)
return out
# Download checkpoint and test image
urls = ['https://download.openmmlab.com/mmediting/restorers/srcnn/srcnn_x4k915_1x16_

—1000k_div2k_20200608-4186£f232.pth",
'https://raw.githubusercontent.com/open-mmlab/mmediting/master/tests/data/face/
—000001.png"]
names = ['srcnn.pth', 'face.png']
for url, name in zip(urls, names):
if not os.path.exists (name) :

open (name, 'wb').write (requests.get (url) .content)

def init_torch_model () :

torch_model = SuperResolutionNet (upscale_factor=3)

state_dict = torch.load('srcnn.pth') ['state_dict']

# Adapt the checkpoint

for old_key in list (state_dict.keys()):
new_key = '.'.join(old_key.split ('.")[1:])
state_dict[new_key] = state_dict.pop(old_key)

torch_model.load_state_dict (state_dict)
torch_model.eval ()

return torch_model

model = init_torch_model ()

input_img = cv2.imread('face.png') .astype (np.float32)

(Rt
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# HWC to NCHW
input_img = np.transpose (input_img, [2, 0, 11)

input_img = np.expand_dims (input_img, O0)

# Inference

torch_output = model (torch.from_numpy (input_img) ) .detach () .numpy ()

# NCHW to HWC

torch_output = np.squeeze (torch_output, 0)

torch_output = np.clip(torch_output, 0, 255)

torch_output = np.transpose (torch_output, [1, 2, 0]).astype(np.uint8)

# Show image

cv2.imwrite ("face_torch.png", torch_output)

X A R, FATEIE T — A 7 HER M 4% SRCNN., SRCNN SGHE IR ESREERINS Y 20 JE,
M3 BRRZAEIER . HT R, AP MR PR, AT HBEAE (d T MMEditing H
SRCNN PR EZE AN SRR R —HF, FA B T A 7 1Y key SRIGRCEATE LAY, [w] i
TR AR . O T SRR B AR, OB e HWC A%, I PRI — il
I A fEHRAE 0~255 Z Ja). AARBIA IE R ISATIE, — IR BRI AR T S ARAFAE “face_torch.png”
Ho

A& PyTorch ARG, AR EATFIRAEX MR, AT — AL 55 248 PyTorch FBEAF L]
Hi[R] 7 ONNX i AR .
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ONNX

38.2.2 KRR

TET ] ONNX Z i, FoMTEMATT FRINR—F G M 45 2540 . P2 M 282z B2 iR T 8l A
WA, HEHAT AR E R . Han a+b ATRA N TR IR R -

N TMGEITR, IR S X R A i, S PATT IEESIEDRIR M 4 . TS P R R A LA
fiR PRI (Hean if-else 2 BRI for JEERNEA] ), ELEUHG AR RGN 2 FEG AR R E .
TEFRAAT n IR a=a+b, XTARFEE) n, 24 ER T :

ONNX (Open Neural Network Exchange) J2 Facebook FI{##HE 2017 £ F L4y, M TAsERRITE -
—Fg . BB, TERFEAARYILEI4E T, ONNX B 4X 8 T 2R M L R 5 5. ik,
ONNX 24 i, VR 5 HE 2 SRS | S B2  BRIQPRARr I e, T A R, T
iT3E 5 HUT) ONNX RIR A 5 i s

LEFATH R I AR K AL PyTorch (R ONNX A% A2 -

x = torch.randn (1, 3, 256, 256)

with torch.no_grad() :

(Rt

136 Chapter 38. F—&: EREHPEEIT




mmdeploy Documentation, &% 0.7.0

(£ 50

torch.onnx.export (
model,
Xy
"srcnn.onnx",
opset_version=11,
input_names=['"input'],

output_names=["'output'])

Hrfr, torch.onnx.export ;& PyTorch [H 7 BB AL E 45 i ONNX AU ek AL . 1ERATEE — TR =ik
B Bi=ASEO DR BB BT E A . A ONNX SCUFR SO 4« sz, 5
BTN ST R AR 2 PR, ECA AT 2 R B BB it —2H A ANE? 3K mh#h KB ONNX 444611y
JFH T . M PyTorch (2 3] ONNX FREAY, AT B2 —MiES FRyRieg. B AL R B iFas— A
JEAENT AL RS, ORI i A. ERT R PR, FROTER HH ONNX LA % i Hm S

i, PyTorch ${E T —FhiGARER (trace) MBS G —HMA, BB IT s, BHx
ZH AR [T RIS R, [54E ONNX A% . export (AL kBB B Sl v, BN TS —4H %
A, iR R . RO B R AT, 256x256 KN, X LA vE S [ BEI R I ALK

FI RIS H T, opset_version K ONNX B4 IUA . IREE2E 2] W) K R o R AL B 81, T SRk £
AR E T, ONNX & H KA T4, HEE&wH 15 M. 314 opset_version =11, R %5
114~ ONNX B 74, 2[5 SRCNN Hif}) bicubic (X =IRIGH{EH) 7E opsetl 1 HAFEFE] L F;. FITFHP NS5
input_names, output_names 24 A . il tensor [ FR, FRATFYE S FHELX B4 FK .

R EIARRASE T, H R &#i—4~"srenn.onnx” ft) ONNX #8430 FATT 0T DA 7T T A9 B A SR 563 11
— FER S IR

import onnx

onnx_model = onnx.load("srcnn.onnx")
try:

onnx.checker.check_model (onnx_model)
except Exception:

print ("Model incorrect")
else:

print ("Model correct")

Hidr, onnx.load BEHUH T 32— ONNX f#%1, onnx.checker.check_model J T &R Ak% A 27 E6f, AR
AR R R BHARE . FATBIALZ IR, 6 G B %247 B H”"Model correct”. #F 2k, 1k
1K FE—F ONNX FB RS54 2 B 280 . FATATPAGEA Netron  (FFURAELZU WAL TH) SRl ik,
ONNX iR, 4 srenn.onnx ST MASHUE) SO R GEHIA MG, BIA]E 40T Y AT AL 45
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| input I

1x3=256x 256

roi {0}
scales {4}

W {64x3Ix9xG}
B {54}

W {32x6d:=1=1}
B {32}

W {3x32x=5=5}
B 43}

1x3=768=x7068

F
| output '

138

Chapter 38. F—&: HEBPEEN



mmdeploy Documentation, &% 0.7.0

i input B3 output, W PAZEFE ONNX BIRAHA(EE, SRR FE, ARBIREA . filii4
PRAEE2E2 .

MODEL PROPERTIES X

format ONNX v6
producer pytorch 1.8

imports  ai.onnx v11

INPUTS

input  name: input

type: float32[1, 3,256, 256]

OUTPUTS

output  name: output

type: float32[1,3,768,768]

M —AE TR, TREINE THEEMES W AEE s — A4 Conv W PLFE
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NODE PROPERTIES X

type Conv

name Conv_2

ATTRIBUTES

dilations 1, 1

group 1

1]

kernel_shape 9,

pads 4.4 4 4
strides 1,1
INPUTS
X  name: 11
W name: convl.weight
B name: convi.bias
OUTPUTS

Y name: 12

BAFEICR TR TEME. FE5., RE=RER.
o HT RS B b attributes LAY S, XTBRORYL, H7 RS T B (kernel_shape) . 4
UK (strides) 8N A . XS TR IR A 2 AR AL — D RARIE T
o BGE BIRE T SAETT SR TR BR . SRR S 3T B R R %55 T R Conv_2,
BRI 1L, R A 120 AR T R SRR, AERE ST AT I 2R T 5
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K.

« BEEFERNEMALEIG)S, B EmpCEfR. TRk, ARG SR ERRARE
EAERUSHI M. v &l convl.weight, conv1.bias &5 T H IS B il & BB (5 B A R AR 2R

BUAE, FAT4A T SRCNN 1) ONNX #AY . iE3RA1E A i 5 % AL MR ALEA TR .

38.2.3 #¥E5|82——ONNX Runtime

ONNX Runtime J& i ik 4E 3710 — AN B5 - G ALgn 24 S i e, ot 2 A TR $2 200" g% <,
ONNX Runtime ;& B 32X ONNX ), B ONNX Runtime A] DA B #2235 1247 .onnx SC4:, T A 55 2 F4.onnx
g 2 SO A = SO . 2t T PyTorch - ONNX - ONNX Runtime X457 ik, H
BE H brix £ 453 onnx SO, HFE ONNX Runtime Fizf7HAL, BIAEE gAY E T .

W NINIAGEETE, FAT13E PyTorch 45 5 BUA AL AL 5 T ONNX M7, Il ad T ALAS A TSR IE R TE . &%
Ji, ikFRATH ONNX Runtime j247— AL, SERBAIRE N RIE—F .
ONNX Runtime 2}t | Python $ ['1 . #ERIA WA, FoATTLATINAN R ARG Ef i -

import onnxruntime

ort_session = onnxruntime.InferenceSession ("srcnn.onnx")
ort_inputs = {'input': input_img}

ort_output = ort_session.run(['output'], ort_inputs) [0]
ort_output = np.squeeze (ort_output, 0)

ort_output = np.clip(ort_output, 0, 255)
ort_output = np.transpose (ort_output, [1, 2, 0]).astype(np.uint8)

cv2.imwrite ("face_ort.png", ort_output)

B, B E A HEERESN, Fil ONNX Runtime AH ARSI =47 . LEFRATR BLdbT— T X =470 .
onnxruntime.InferenceSession F T-#:H{—1 ONNX Runtime $EH#e, H 502 H T B ONNX R84,
HEFLASAY run Jy vk TRAGER, HEBE NS ECHE KSR, FANSEOVMAEN T, by
METF UL key Hy5KE4 , value 2 numpy U SR EE(E . 4 A HH 5K Y 44 FR 75 2R torch.onnx.export H1i%
SERIE AT R VAR

R A IR s AT B, 5 — R 2 B R 8 R & PR A7 fE face_ort.png”  HH. X IR AT A AT K A5 F
f#)”face_torch.png” Jg —Hi— £, X YiH] ONNX Runtime p{H)izfT [ SRCNN A, HERERE ST T DA
JaA PRSI A BRI B, ST TR EHR B — A srenn.onnx” SO, FFAF) ] ELSF ONNX Runtime
() Python B1455, MIJLATAUISmERT AISATREL 1 s A S ) A7 34, FATTAT AR ONNX Runtime %1%
T DA A TR SRR . AT TR 300t ONNX B SO, Lk e I R Fr it
THATHY ONNX BRSOl il PSR
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38.3 B4

X BAR L, FATF A BRARBAGRE TH, BAAERE T — DI 2 PR AR SRCNN, (HAESE fr
MG, BEERRLEE AR ARG, A3 RE ook L . R —RmERER, AT “TH
X7 — PR PERRAL, LTSRS
FBIiX AR, AR — FEAR? WA, BAHERGHIEEZWARIEE 2, HTH
B H R, XEBEREEE TR RA SPEIRAE S FL L, Bk mARE G, 0 T AF A S 17
o BRI FRACUN G A BUTE R E PR s T AR . BT E B AR P B HE S e 2 M 22 A AL s
A7 3 A A K ) A
o BIRIECE IO WK &S TR S RE - A R B g | 3 . Hd R I — AP Rs 2
ONNX,
o URBE2ESIRRISCPR Pt — TR o A i AR B L e i S T L, BDRCE IR (4
SRR TEFREA]) BT EE .
e PyTorch HEZL Hair X} ONNX )32 FF, HFHEME AV H A, FHEXTRALE A torch.onnx.export H[ ]
52 PyTorch %] ONNX fR4E4

o HfEPHE]|2E ONNX Runtime X} ONNX #8145 AL 1) S KF . 450 —A>.onnx SCPF, HRRELE LA ] ONNX
Runtime ] Python API 5 7] DASE A 2 HE 7
AT SRR B 2E S R T b, FERRE R R AR R — N AN T 2P B . MMDeploy 521 T OpenMMLab Hr
Hbrem . R4 B HERE 2 NI S5 A AL % , S7FF ONNX Runtime, TensorRT, ncnn , openppl,
OpenVINO % ZMERLG |2,

TESG SRR IR Z B, FATRAEN GRS BORRY [, /X S8 HAE AT iz 72 MMDeploy HU# .
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FIF: RRERARE IR

PSS, FATEE 7 AR PR, PR TR B, bR LR
VR B OR AR 2 4, AT TEiEE R TOAE IR BUE, FRATRZE A STl SO &L
ARSI, (RIS — N AERL Y ER S hn] B8 2 Bl 3 A PRI X

39.1 HERBEPE MR

TEZ BT, FRATAERCR S EIRIBK , B REEME . 2 P2 SRCNN B H A 35 J1LA ] A
ST, TR, EET TE AR P RIFOR AR | % PR T 5836 30FF . R AR R 02
Ze—ni, FATATRERLE N ARARRM AT R IR T SEhp b, BIRGHEE N — B 2 AR LS I AfE -

o AL, T IERERS I, S HEBERCRRBABRLI B A TR . SRR . G52 iy . 1A
TRz PR, R I AT REAN R A AR R AR T, AR A A H B2 S5
AL,

s R THEH. BT BOR BB 5, SRV TAE AR T ONNX 4B 8 SR . N T
R BT IR TR TREIITEAERS 28 H ©AE ONNX FIHERLT | 5 b SCREH T

o PR SHEMSFEMARA L. TS HERSFE S BUAR, X ONNX MELAEINGE I3 Ff. N T
B PRI AN R ) S | B o R R AT RCR , 58 AR A A RS [ 5 B R ACRS , X
NERERESIA T L TAER .

NG S BRI L M T 75 . ARATHTSCH ONNX. HEFEG |5, alZFoR . B2 410
TR, AL, FIRARIEES 5, T RS
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BUE, AEBATXEORA) SRCNN B2 NIE R, (RS — TR Zh &S (LR i i R e, 22
FRRAZ R —Fh T

39.2 [ORE: SEIENEWRRBBHRERE

TEJ AR SRCNN H P TR il B SEA AR T B -

class SuperResolutionNet (nn.Module) :
def _ init__ (self, upscale_factor):
super () .__init__ ()
self.upscale_factor = upscale_factor
self.img_upsampler = nn.Upsample (
scale_factor=self.upscale_factor,
mode="bicubic',

align_corners=False)

def init_torch_model () :

torch_model = SuperResolutionNet (upscale_factor=3)

FAMIHE ] upscale_factor P HIB YR LB BTGB, FRATERIN S upscale_factor 2 3, A2 T
— AR 3 4751 PyTorch #2414~ PyTorch B i A AN T ONNX MBI ARIAT T2V
KA RIS B, PR YCE] ONNX 4%k

e, BSFRATEAM R HERA R o FATH T B B O OR R RE RS 1 s, kAT 24 i
i, A —>onnx SCPFREEATHE S PR B Y AR T . FATHEAE . onnx SCEFRYRTHE R SO O AR ERC.
I, FATAE USRI, AT O KO MAERRIN R B o FE 555 7P ) Python IR BEA, 1,
AU — LB, AR AR -

import torch

from torch import nn

from torch.nn.functional import interpolate
import torch.onnx

import cv2

import numpy as np

class SuperResolutionNet (nn.Module) :

def _ init_ (self):

super () .__init__ ()

(Fgksh)
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self.convl = nn.Conv2d (3, 64, kernel_size=9, padding=4)
self.conv2 = nn.Conv2d (64, 32, kernel_size=1, padding=0)
self.conv3 = nn.Conv2d (32, 3, kernel_size=5, padding=2)

self.relu = nn.ReLU()

def forward(self, x, upscale_factor):
x = interpolate (x,
scale_factor=upscale_factor,
mode="bicubic',

align_corners=False)

out = self.relu(self.convl (x))
out = self.relu(self.conv2 (out))
out = self.conv3(out)

return out

def init_torch_model () :

torch_model = SuperResolutionNet ()

# Please read the code about downloading 'srcnn.pth' and 'face.png' in

# https://mmdeploy.readthedocs.io/zh_CN/latest/tutorials/chapter_01_introduction_
—to_model_deployment.html#pytorch

state_dict = torch.load('srcnn.pth'") ['state_dict']

# Adapt the checkpoint

for old_key in list (state_dict.keys()):
new_key = '.'.join(old_key.split('.")[1:])
state_dict [new_key] = state_dict.pop(old_key)

torch_model.load_state_dict (state_dict)

torch_model.eval ()

return torch_model

model = init_torch_model ()

input_img = cv2.imread('face.png') .astype(np.float32)

# HWC to NCHW

input_img = np.transpose (input_img, [2, 0, 11)

input_img = np.expand_dims (input_img, O0)

(Rt
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# Inference

torch_output = model (torch.from_numpy (input_img), 3).detach() .numpy ()

# NCHW to HWC

torch_output = np.squeeze (torch_output, 0)

torch_output = np.clip(torch_output, 0, 255)

torch_output = np.transpose (torch_output, [1, 2, 0]).astype(np.uint8)

# Show image

cv2.imwrite ("face_torch_2.png", torch_output)

SuperResolutionNet F &~ Hi, nn.Upsample 7E#]15LHT B FEAL T K A%4k, 1M PyTorch 1 interpolate #f{E
B AT DATEB AT BOR PR 5 8. BRI, FRATFERT A (] interpolate X% nn.Upsample, A M 1A
TR BSR4y o AESE 55 AT A B, FRATIO AR E N 3. feJa, B PR
{#:face_torch_2.png” B, —YJIEH UG, “face_torch_2.png” F1”face_torch.png” i 4 RE—Ff .

L f B, PyTorch BB EL 28 3085 T8 R . BEFRA R — Tl

x = torch.randn (1, 3, 256, 256)

with torch.no_grad() :
torch.onnx.export (model, (x, 3),
"srcnn2.onnx",
opset_version=11,
input_names=['input', 'factor'],

output_names=["'output'])

IBATIRLEIAR), SRR PR, BONE, FRATRLE TRIHE A A e

39.3 MRAHE BENLET

LI PyTorch BLAUAYIE , FAMESUUAT AU R RES BB AU AR B (EAERIAGE F, RATZAERL
TR IS TR R A AR — . BAAE, TRIRATICE Mo P B, IR — IR Y IR, 2> ()
HE AT TI X, s 0 BRI Y Bh &AL

IR 41 2 R > Py Torch AREZAUAE 5 ) 51 ONNX AU, Ay g A SRR LA 25 42702 torch. Tensor. fi
Febr ERAVEARE AR 37 M BIRA R . XA PyTorch # ONNX HRLUE . FATLA A —
TERIIBL A . T PRIER AR T A S 40 torch. Tensor JEZUY, FATMUAN MBI

class SuperResolutionNet (nn.Module) :

(Rt
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def forward(self, x, upscale_factor):
x = interpolate (x,
scale_factor=upscale_factor.item(),
mode="bicubic',

align_corners=False)

# Inference
# Note that the second input is torch.tensor(3)

torch_output = model (torch.from numpy (input_img), torch.tensor (3)) .detach () .numpy ()

with torch.no_grad() :
torch.onnx.export (model, (x, torch.tensor(3)),
"srcnn2.onnx",
opset_version=11,
input_names=['input', 'factor'],

output_names=["'output'])

1 PyTorch H interpolate F] scale_factor S0 2 — N UE, FA1{#H torch. Tensor.item() et H A —J0
F 1 torch. Tensor 464 NAE . 25, TERLABUERERS, FKATEH torch.tensor(3) 8% 3, PAMARIRATH A 4 A
FR LK . SAEEAT A NG, LIt R EEaa B, 62 i ONNX BB, RS IRAS T .

H 2, S 1 ONNX W Z4R T — 4 TraceWarning ) 2 45, X & & & i HF — & & 7] g
2B B R M. X E 4 Y ik AT 48 4 s srenn2.onnx i Netron W] A4k — F:

| input l

1x3%256x256

AR B, f‘ﬁﬁk&ﬂ]i‘lﬂﬁ‘iﬁfﬁﬂﬂﬁ%/\uﬁjﬂ THA, {2 ONNX AR 2 KAFA RS —i—FE, HF—
my” input ” {4 A o X2 T FRAIM M T torch. Tensor.item() FEEHEAM Tensor BLEH K, 1Ml S ONNX AR ZY )
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XAEAE R TCEROCR, HAFH 7 —4% TraceWarning, X33} interpolate 17 {E bR £ R 5 40 2 Bl i
BT 37 XAEEE, TS A srenn2.onnx ” il FF 441 srenn.onnx ” 524 F0 7]

HEAE R RMBIALIT AT, FoAT145 M PyTorch # ONNX AT, 51174 ONNX FAYH] AT
T,

FFEHNE %L Netron bR LAL H ) ONNX #R8Y, A] DA & BLAE PyTorch HrJGie & FH #e5-1) nn.Upsample, A2 )5
K7 interpolate, PyTorch HLf i {E A E i Jo#h 2 F 45 il ONNX 2 X f¥) Resize #:/E. a2, i PyTorch
% ONNX, SEFr il @iagA4> PyTorch FO#RAEBLET AL T ONNX & X H 1.

MAAZE T, WARBIERTER ST

148 Chapter 39. -5 fFRIEWPEPHE



mmdeploy Documentation, &% 0.7.0

MODE PROPERTIES X
type Resize
name  Resize_1
ATTRIBUTES
coordinate_tran...  pytorch_half_pixel
cubic_coeff 32 -0.75
mode  cubic
nearest_ mode  floor
INPUTS
X name: input
roi  name: 11
scales  name: 18
kind: Initializer
type: float32[4]
[ B
Ly
Ly
R
3
1
OUTPUTS
Y name: 12
393. BRAE BEMNHEF 149
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e, JRIF scales, RJDAFF| scales 2 — KN 4 (—4E5Ka, JHNZEHN (1, 1, 3, 3], IR Resize #EAEH—4
HEPER ARG HAADN Initializer, FmixX MERMRIEE B EHEVIA RN . WRIRATRE B C A8 —
4~ ONNX [y Resize 5F, il scales B h— P ZE RIMA R &, BB T LR X —F, XSSPl
SRABEN AL T

A SR A PyTorch 54 —&HUE S WL 8] ONNX Resize HF1) 7%, X SEmLf] H 1Y) Resize 55711
scales HABRH &, AW ERMTE R ROME A C @ L—FLIHE(ER PyTorch 51, AJE1EEBLUE]—
ANFATHE ) ONNX Resize 51 |

T RIAS 5 LT PyTorch fR{EAT, HAEBBUHELGEH T8 . FAOTCEL S TR 710 1E
P

import torch

from torch import nn

from torch.nn.functional import interpolate
import torch.onnx

import cv2

import numpy as np

class NewInterpolate (torch.autograd.Function):

@staticmethod
def symbolic (g, input, scales):
return g.op("Resize",
input,
g.op("Constant",
value_t=torch.tensor ([], dtype=torch.float32)),

scales,
coordinate_transformation_mode_s="pytorch_half_ pixel",
cubic_coeff_a_f=-0.75,
mode_s="cubic"',

nearest_mode_s="floor")

@staticmethod
def forward(ctx, input, scales):
scales = scales.tolist () [-2:]
return interpolate (input,
scale_factor=scales,
mode="'bicubic',

align_corners=False)

class StrangeSuperResolutionNet (nn.Module) :

(R Igksh)
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def _ init__ (self):

super () .__init__ ()

self.convl = nn.Conv2d (3, 64, kernel_size=9, padding=4)
self.conv2 = nn.Conv2d (64, 32, kernel_size=1, padding=0)
self.conv3 = nn.Conv2d (32, 3, kernel_size=5, padding=2)

self.relu = nn.ReLU()

def forward(self, x, upscale_factor):
x = NewInterpolate.apply(x, upscale_factor)
out = self.relu(self.convl (x))
out = self.relu(self.conv2 (out))
out = self.conv3(out)

return out

def init_torch_model () :

torch_model = StrangeSuperResolutionNet ()

state_dict = torch.load('srcnn.pth'") ['state_dict']

# Adapt the checkpoint

for old_key in list (state_dict.keys()):
new_key = '.'.join(old_key.split('.")[1:])
state_dict [new_key] = state_dict.pop(old_key)

torch_model.load_state_dict (state_dict)
torch_model.eval ()

return torch_model

model = init_torch_model ()

factor = torch.tensor ([1, 1, 3, 3], dtype=torch.float)
input_img = cv2.imread('face.png') .astype (np.float32)
# HWC to NCHW

input_img = np.transpose (input_img, [2, 0, 1])

input_img = np.expand_dims (input_img, O0)

# Inference

torch_output = model (torch.from_numpy (input_img), factor) .detach () .numpy ()

(Rt
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# NCHW to HWC

torch_output = np.squeeze (torch_output, 0)
torch_output = np.clip(torch_output, 0, 255)

torch_output = np.transpose (torch_output, [1, 2, 0]).astype(np.uint8)

# Show image

cv2.imwrite ("face_torch_ 3.png", torch_output)

BEALAATIER W0, —IRACK 3 f e 2 R e i & RA7AE face_torch_3.png” 1, H YA FiI"face_torch.png”
SEAMA .

TERINIERA A, F AT 3 PyTorch R {EF 1AL AT -

class NewInterpolate (torch.autograd.Function):

@staticmethod
def symbolic(g, input, scales):
return g.op("Resize",
input,
g.op("Constant",
value_t=torch.tensor([], dtype=torch.float32)),

scales,
coordinate_transformation_mode_s="pytorch_half pixel",
cubic_coeff_a f=-0.75,
mode_s="cubic',

nearest_mode_s="floor")

@staticmethod
def forward(ctx, input, scales):
scales = scales.tolist () [-2:]
return interpolate (input,
scale_factor=scales,
mode="'bicubic',

align_corners=False)

AN FXANE TSN, iERAVCHE — R, RNFEHNHEEE Fam I mA, — N egiT
BAEMEG, — S REGAGE Bl BITSEE], R T X 42 ONNX rft Resize .11 scales 24, iXMif4e b
Bilig—A 11, 1 x, x] ik, Hod x AHORAEEL . TEZ BiieR 3 fEpiiaiy, XASEEE R T (1, 1,3, 3],
P, ERRES T, ROTAEBEASE A A —A (L Low, h] (95K, Hrfw F1 h 40 52 - R Sefm
R AEEL

R THEE TRRA, FEBE TRRACI. BT 571 forward Ik . %Ik
WSROI e, JEESECHFTI A E A, BATBERNMEA . 238 B GRS 4
Fefie SHPRUEMERIIERS, FHZHE (1, 1 w, h] R % ARSI J5OR Y interpolate ML o FATHIMIE 2 AR
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WK EREPIAICE, SEXPIICE A list Bk U4 A interpolate [ scale_factor 4.

Bk, IRATEHEH AT MU E] ONNX B k. B 2] ONNX (1) ¥ B — A F1Y symbolic J7 8k
FE . symbolic A~ NSELIE g, ZIEMNSHEEFE T E E XA, Fl forward pEE—FE. ONNX HT1
(A4 e SCH g.op SEEL. g.op MOEEASS AR nT PABLSS 2] ONNX A [ 551 J@ 1

NODE PROPERTIES X
type Resize
name Resize_1 \
@sratjcmethod
ATTRIBUTES def symbbdg(g, Iinput‘, Is(ales):
return g.op&'Resize”,
input,
coordinate_tran... pytorch_half_pixel g.op("Constant”,
value_t=torch.tensor([], dtype=torch.float32)),
cubic_coeffa -0.75 scales,

¢ coordinate_transformation_mode_s="pytorch_half_pixel”,
7< cubic_coeff_a_f=-8.75,

mode_s="cubic’,
\_nearest_mode_s="floor")

mode  cubic

nearest_mode  floor

INPUTS

X name: input
roi  name: 11

scales name: 18

OUTPUTS

Y name: 12

X HABS L, Fe 1T DARRE PIAERY Resize B 4. MEFZEN S, ATIAER A scales S HE A IS
YUER . R, FEIEA ONNX ) scales Hf, FRATTEAHE symbolic 755K i A S 1) scales IEA .

A, IEFRATIEPTRA G B ONNX A5 -

x = torch.randn (1, 3, 256, 256)

with torch.no_grad():
torch.onnx.export (model, (x, factor),
"srcnn3.onnx",
opset_version=11,
input_names=['input', 'factor'],

output_names=["'output'])

Y7 srenn3.onnx 7 PEAT RTAAL :
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1=23=256=256

W (Fd«3=0=0}
B (gd)

W (32x64x1=1)
B {32}

W {3x32=5=5}
B (3}

L 4

| output |
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FIAEE], IEWFRATPHHER, SR ONNX B TN AL 55 N AR BRI 48 Ll

Z HIAESIE Py Torch AU G H ONNX AU, FAT 5 g Y 4 L I BB A 1 3x3 - BUAE , 72 1] ONNX Runtime
FEPRS , FRMI22 A x4 B4R LBl

import onnxruntime

input_factor = np.array([1l, 1, 4, 4], dtype=np.float32)

ort_session = onnxruntime.InferenceSession ("srcnn3.onnx")
ort_inputs = {'input': input_img, 'factor': input_factor}
ort_output = ort_session.run(None, ort_inputs) [0]
ort_output = np.squeeze (ort_output, 0)

ort_output = np.clip(ort_output, 0, 255)
ort_output = np.transpose (ort_output, [1, 2, 0]).astype(np.uint8)

cv2.imwrite ("face_ort_3.png", ort_output)

isA7 B, W RAMSE] AN KOR 4 R 2 HER I R face_ort_3.png”. ZhASHE 70 BRI AL 0K
7 HEEE input_factor, FATHEAT VA H bz il P 7 A 4 tL 31 o

FATHIFIAG TAE, ks B25ed PyTorch A SR, 25 “H” 7 —4 ONNX . #5L b, HATAN
A PABIHEBEA 1) ONNX B8, il DAE OBy ONNX 57 DA it ONNX [k AE Ty o JREEBAEH A TR
23 A 7 SO ONNX FiFi) 5k

39.4 S4

T RIS, RODET TENERKL, WIFE T R sh SO - FER A 7ExX A~
R, FRATRE2E S T e B bR P A REZE Y APL SEIBIRUSE 23 T [ b Sl R e A A R
FSf i 281 14 A
FAE, EFRATESS— AR R AT
o PERIECE B LA LR MR - AR B TRSE L HEZRAI RS .
e PyTorch # ONNX, sEfz L@ e — s bl ONNX & Ly H—A8H 7. HinxF PyTorch H
i) Upsample Fil interpolate, ¥F%: ONNX i & HB< il ONNX [ Resize BT
o HidBMYEK H torch.autograd.Function )% 1-f) symbolic 77V, W] PABZR1Z B T-WL5f 5] ONNX B 11
T
2L, " EREE S CWEREREEE —BIE T . @ AR EIWAIRIEASE Z? B RR, ERETRN
JUmEREY T, FATRSS S MMDeploy , H 5 /147 ONNX H1i] /R Al ONNX Runtime/TensorRT #EHET [Z£11) %1
P, R F 2R MRS T A AL
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$F=%: PyTorch # ONNX ¥fi#

ONNX Jg H B3R % s i A ] FR 2 — . “#T ONNX BUHEORANTY, s REALEEK B pO R B )
A ISR SCEIT R, FE3 PRI = SRR, JATRH R A G 4 ONNX AR KRR . 75— RCE
H, FMISNGIEZL PyTorch ¢ ONNX (YA, 1E K5S¢ 4 IR IE R H11Y PyTorch FAUE 1§ ONNX A7)
Jriks AR T ROCERL, BATRA G ANTAE PyTorch H 3 R 2 ) ONNX H1-, il RZBEAIEE PyTorch
| ONNX X AR FBE Lk S =M 3CH L, ATI 4T ONNX ARG RIHIH, PAS B . il ONNX HER i
MITIE, BERZKAE FATIRR TR 3 F ONNX A7 5K f 78 17 Al o

FEHL PyTorch AU ONNX BRI, FA LR N ZRARMI ] —41) torch.onnx.export HifT T .
AR R BRI, (e LA EIEZ R N7 X RERE T, BT 4044 PyTorch
R ONNX LR U R PE RS, (Rt 2 4h, BTk & /141 PyTorch 5 ONNX (S TR KA, AR
RGN b BE PyTorch AN AT HE 238 B ) 3307 SCRF

157



mmdeploy Documentation, %% 0.7.0

40.1 torch.onnx.export MiF

TERX—T7HL, FRATIFHAN /44 PyTorch | ONNX F)#4f b £——torch.onnx.export, F A1 B R ZBEM H AR
T M SRR 2 11, I T A ) S I SR S L W N R B AR (el TR AR A
PR, FRE AL RTINS 2% R RO o A ) o

40.1.1 HHEESHAZE

TorchScript j&—FFFAL R PyTorch BB 4%, FEMMLEFEH, —4> torch.nn.Module BiZILgh
T4 i, TorchScript f) torch.jit.ScriptModule %, I¥E, TorchScript 4% & 24 K — F o] R ff
o FATAE LAt S5 A%t TorchSeript A 1HEAH T4, X B/ 25 TorchScript (X T+ ] PyTorch £i%4% ONNX
FJFE. torch.onnx.export HFFEMAAISLPR &4 torch.jit.ScriptModule, fij %
PyTorch FA4%—ANIXAF¥) TorchSeript #4Y, FHERER (trace) FIMIAL (script) WiFpT: A Ik, ﬁ[]
B4 torch.onnx.export £ A T—A %@ PyTorch % (torch.nn.Module), HBAXMH S BRI fif
MR AT . X R E R :

torch.onnx.export (E5iAEEF torch jit. trace)

Y

torch.nn.Module torch jit.trace ONNX =8
forch.onnx_export

v

L J

torch jit- ScriptModule

¥

torch jit. script

2R AT 5% — & 2z AR EEET&E WL brstT Yy i R RS T, BITCIA R
BRI (AIPE3R) 5 AL AE %ﬁﬁ*ﬁﬁé%ﬁﬁﬁﬂ%@?ﬁé’]ﬁfﬁﬂmo FATAT T i B AU 1)
KF— A X IR T TR K5

import torch

class Model (torch.nn.Module) :
def _ init_ (self, n):
super () .__init__ ()
self.n = n

self.conv = torch.nn.Conv2d (3, 3, 3)

def forward(self, x):
for i in range(self.n):
x = self.conv(x)

return x

(Rt
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models = [Model (2), Model (3)]

model_names = ['model_2', 'model_ 3']

for model, model_name in zip (models, model_names) :
dummy_input = torch.rand (1, 3, 10, 10)
dummy_output = model (dummy_input)
model_trace = torch.jit.trace (model, dummy_input)

model_script = torch.jit.script (model)

# WiEEEHH torch.onnx.export (model, ...) %4}

torch.onnx.export (model_trace, dummy_input, f'{model_name/ trace.onnx', example_
—outputs=dummy_output)

# BANLHEREE torch. jit.sciprt

torch.onnx.export (model_script, dummy_input, f'{model_name/ script.onnx', example_

—outputs=dummy_output)

X BRI B, FRAT1E LT — A IR, BIALE S S50 n kBT A KBS ERRE. 25, &
AR T —1 n=2 F1 n=3 BRIAL. FATEX P MR35 FH BR ER A A ) O B T e o (S — 321
2, BT XHEMHAEEA (model_trace, model_script) s TorchScript B!, export PREC L ANTE
FRafT—WBA T, (AR S IR ER RS BI, IBAHEPAT torch. jit.trace WMIMERET T —
T MR BEAA S, BB ESLERETT) S50 dummy_input Fl dummy_output {UUEN TR
U A R4 K SR BRI AR . 1317 I AR, FRATHEAS- 2019 4 > onnx S ] Netron I A, :
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1%3%x10x10 1x3x10x10

W (3=3=3=3)
B (3

W (3x3x3x=3)
B (3)

W (3x3x3x3)
B (3)

W (3=23=3=3)
B (3)

model 3 trace.onnx
(n=3)

model 2 trace.onnx
(n=2)

R IRESA 2 ONNX BIRESH . ATPAR ik, XA n, ONNX B AYZEH 2 A —FEY .
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@) (=)

1%x3x10x10

[x.B ] [Ccrstan::]

1%x3%x10x10

model_2_script.onnx
(n=2)

model_3_script.onnx
(n=3)

1 AL TG, B2 ONNX B Loop F5 FORRRTEER . XAEMRNXS T AF K n, ONNX #AdA
FIRERSEAE o T HERRS R A P SRR S AT, Sl A FRA AR AT T8 I R 5 22 e s UHBAE PyTorch BEAUH
TorchScript #£% | H#23 PyTorch B[] torch.onnx.export JREFESHEIT . T XS HIHH 332
R T AR A A B N BE A8 S 37 ) R A5 4R A PyTorch % TorchScript B L.

40.1.2 S¥iHE

TR TE R IS, FROTRIF A — N R B RS EE R o FRATT s A B A B
BN SEAEA R BB E S P VZ i s, MASEI RGNS BTG R E . ZEEOEm
API X4 R] £ torch.onnx — PyTorch 1.11.0 documentation

torch.onnx.export f£ torch.onnx.__init__ .py XHPRIE LR :

def export (model, args, f, export_params=True, verbose=False, training=TrainingMode.

EVAL,

(Fotakss)
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input_names=None, output_names=None, aten=False, export_raw_ir=False,
operator_export_type=None, opset_version=None, _retain_param_name=True,
do_constant_folding=True, example_outputs=None, strip_doc_string=True,
dynamic_axes=None, keep_initializers_as_inputs=None, custom_opsets=None,

enable_onnx_checker=True, use_external_data_format=False) :

i = Aﬂ\ﬁ%ﬁjﬂ‘%iﬂ B A onnx A, AT SHELRAL T, HIPREEE—
N L RS

export_params

B IR AR . — i h 2R B PRCRIE B BRI, X P2RAR B T AFER—A
SCPEREGE, ol A2y SCPFAEfif . ONNX U M []— A SRR L S R A S5 R R E A o AT TP S — AT
BRINIXASHH True. A2 onnx SO HDRAEAFHESL A #1645 8 (Ledn PyTorch | Tensorflow) 1A 72 H
TERE, WATPASEXANZHON False.

input_names, output_names

BCEA AT KRR S PR WA BCE R, & SRt AT (%) . ONNX B 44>
R SRR — T REHEBS | BEAEIE T ONNX SCPERF, HRFREA “AFR-SKEE" HRmxh AR
K, AR L K A A PR B R . FEREATER KB KA ECE. (FLAndSmshaSqEis) wh, &
s BEHLE K B2 o TESRPRBTE K LR, FRATARTS ZRL B AR KA AR, I PRIE ONNX Al
HEEE R R —E AR

opset_version

AT S H 1 ONNX FEFHERA, BRIAH 9. J5 02 E4I/144 PyTorch 55 ONNX 55T R 7 o

dynamic_axes

T 0 i A K R IR SE HE B2 ZhAS ) . Ol TIESKAE, ONNX BRIAFTA 2 5 Hr sk B AR @S (K
IR KA AR) o ABAESERRI I, Fo0T S SR i A K 2 B, LR AR A TEAR KR
Tl R B, P75 2 AU e W A R B LA 4R B KONV T2 ) . FATRE—A
dynamic_axes B EFlT:

import torch

class Model (torch.nn.Module) :
def __init__ (self):
super () .__init__ ()

self.conv = torch.nn.Conv2d(3, 3, 3)

(Rt
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def forward(self, x):
x = self.conv (x)

return x

model = Model ()

dummy_input = torch.rand(1, 3, 10, 10)
model_names = ['model_ static.onnx',
'model_dynamic_0.onnx"',

'model_dynamic_23.onnx"]

dynamic_axes_0 = {
"in' : [O0],
'out' : [0]

}

dynamic_axes_23 = {
"in' : [2, 31,
'out' : [2, 3]

torch.onnx.export (model, dummy_input, model_names[0],
input_names=['in'], output_names=['out'])

torch.onnx.export (model, dummy_input, model_names[1],
input_names=['in'], output_names=['out'], dynamic_axes=dynamic_axes_0)
torch.onnx.export (model, dummy_input, model_names[2],

input_names=['in'], output_names=['out'], dynamic_axes=dynamic_axes_23)

G, FATTH 34 ONNX B, 7FRIABCA SIS . 55 0 4Ehas. 55 250 3 ZEshSaRiaL, ek (s
B, A BRI IR, Bl

dynamic_axes_0 = {
'in' : [O0],
'out' : [0]

WT ONNX EXENHAEERA-—N4ETF, IHFWHELG H—% UserWarning, EEK(TERLF KM 7 ARE
HASEENERELENACNARAT . —HEXRMGSEZELTFH T EWT:

" python
dynamic_axes_0 = {
'in' : {0: 'batch'},
'out' : {0: 'batch'}
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A O AU B TBA 2 AR S 4E B, DN iy st P e e s S B I T . 2 5, FRATTH
MRS — A SIS YRR -

import onnxruntime

import numpy as np

origin_tensor = np.random.rand(l, 3, 10, 10).astype(np.float32)
mult_batch_tensor = np.random.rand(2, 3, 10, 10).astype(np.float32)
big_tensor = np.random.rand(1l, 3, 20, 20).astype(np.float32)

inputs = [origin_tensor, mult_batch_tensor, big_tensor]

exceptions = dict ()

for model_name in model_ _names:

for i, input in enumerate (inputs):

try:
ort_session = onnxruntime.InferenceSession (model_name)
ort_inputs = {'in': input}
ort_session.run(['out'], ort_inputs)

except Exception as e:

exceptions[ (i, model_name)] = e

print (f'Input[{i}] on model {model_name} error."')
else:

print (f'Input[{i}] on model {model_name/ succeed.")

AR T IR I AR — AR (1, 3, 10, 10) AySKE. B, RADRZAUER 512
(1, 3, 10, 10), (2, 3, 10, 10), (1, 3, 20, 20) HNfA, M ONNXRuntime z2f7—FiXJL4
B, BARWLLEOL T M, THRP AR RS . R SRz

Input[0] on model model_static.onnx succeed.
Input[1] on model model_static.onnx error.
Input[2] on model model_static.onnx error.
Input[0] on model model_dynamic_0.onnx succeed.

]
]
]
]
Input[1] on model model_dynamic_0.onnx succeed.
1
]
]
1

Input[2] on model model_dynamic_0.onnx error.
Input[0] on model model_dynamic_23.onnx succeed.
Input[1] on model model_dynamic_23.onnx error.
Input[2] on model model_dynamic_23.onnx succeed.

AAE S, ARMER (1, 3, 10, 10) B ATZERTA A LA A AL . MXTT batch (25 0 4F) =i
K9E (552, 34E) RRIMEA, HAERE TN ASYEE G A AN S B A1) AR B3k 2 i
S RE T A, R AnFRAT T A AR AR ISR input [1] 7 model_static.onnx PR S

print (exceptions[ (1, 'model static.onnx')])

(Rt
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# output
# [ONNXRuntimeError] : 2 : INVALID_ARGUMENT : Got invalid dimensions for input: in.
—for the following indices index: 0 Got: 2 Expected: 1 Please fix either the inputs.

—or the model.

KBRS IFRAIA T in MHTAREE 0 4ERIERL. ARZAERMICBERZ N 1, (HIEATWE AR 2. SLbx
TR, WRIATRER) T IR, T DA i R Bl S A B ke e

40.1.3 {ERIKIS

WL ZH AR, FATEAZESR T torch. onnx. export MBI LHFHMSHB ET L, LA
SRR R A T (BAESERR R, BB GE SRR YT X BRI 8 AT BAAEAE S P R
2B KK

fEIREZE ONNX BB AR RITA

B Eemi iz, FRATABERAE HE A PyTorch M A — B2, MAESFHI ONNX Biflihg y) —£#
. tean, FRATATPAIE-— LU A B PR T B DAL s TR B 2 AR HoA A FS . torch.onnx.
is_in_onnx_export () AIPASEIX —(L45, ZBREUNAEINAT torch. onnx.export () B HE. PAT &
—M

import torch

class Model (torch.nn.Module) :
def _ init_ (self):
super () .__init__ ()

self.conv = torch.nn.Conv2d(3, 3, 3)

def forward(self, x):
x = self.conv(x)
if torch.onnx.is_in_onnx_export () :
x = torch.clip(x, 0, 1)

return x

RCHL, FATOCAEARTL G I ) 5K A BRI 7E [0, 11 28] i is_in_onnx_export HsLRELEFRAT
7 EAIAE AU PP A AR A BB A e 2 . (U, X BN I S DB BN R T A 35 A0 PR BEARAN A
4, FILMREZ SRR R M. [, is_in_onnx_export HEETERR LA NARE 24
AT “FTANT ™ MEDAREATE — A . FRAT1Z I 243 il il il MMDeploy 14 25 B L i R ALk X 24 1]

I
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Fl AP ik EERERRY IR 1E

PyTorch % ONNX FJHLER Sih 6 AR TTAERY. IR ATAERZI LT —S6ft “HiRs MBRIE, IERERATE
SESHUIT ARt ZE AR B A\ITTES:h 1) ONNX MRS ROBELA A WLF A2
B BB 91T

class Model (torch.nn.Module) :
def _ init_ (self):

super () .__init__ ()

def forward(self, x):
x = x * x[0].item()

return x, torch.Tensor([i for i in x])

model = Model ()
dummy_input = torch.rand(10)

torch.onnx.export (model, dummy_input, 'a.onnx')

ARARZARE T XA, A58 — KM warning, IR URFAR HORAUBAY ] REAN LR . X tUxfERs, FA17E
XA T . item () 48 torch HAYHRIE SN T @AY Python A8, A2 [y torch K, ] —
AHNFH > torch 5K, XL KR -5 I AL B E AT S T 2R A1 ONNX BIRUA KRR . 5
— 7, AR AR AR, AERIE IR YRR AR TR PR 45 R AR R R . XA EE T
BAESA L, RSB P B 1SR B ARER AL R i FEAORMIBRE T, N SAEHE LB h RN 2

ERKEAHA (PyTorch % < 1.9.0)

EINFATE — R BRI R, 1EIH (< 1.9.0) B PyTorch H{{8 Python ${{fi{F >} torch.onnx.export ()
PIREAUE AR 2R AT TR E I8, IR R IERE UK R A BB AL B R BIA R A .

40.2 PyTorch 3 ONNX & F %5

FERiPR torch.onnx.export () MIHMIEICIRIG, PyTorch F ONNX 54y 5y th BLAY I B 2 31 A5
AT o XRIMIS A GHAMRIBTR A PyTorch 5141 ONNX HUR S, DA AR R 5o ] Al B A7 4t
BEGRIAZE. BRI TR R AT SAEZ G SR B 2. AEREHE @R torch. nn.Module #EAYI,
PyTorch — 771 £x R BRA AT Bl RIHERE , fUIBE R 1RGO 55— J7i, PyTorch iR 2418 ¥ )45
AT BRI ONNX g U To AR SRR R, ATRE SRR LA T o -

© BT LAX M EH R ONNX 51

* ST TAE ONNX iy FEEX S, S — 221 ONNX 511,

o AT E SCRIE I ONNX R, HHedi -
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W2, ZAMA A PyTorch 575 ONNX S HXf 2§ 6L e? T PyTorch 5572 ONNX XI5, X HLF
fl1YcE— 1 ONNX HFiyE SCIHOL, A K PyTorch & LIS TIRIF KR .

40.2.1 ONNX EF30#4

ONNX Ty SCI UL, R n] DAFEE DT IST OO PR . Xy SO0 B8, JRATHERI AT {71 ONNX 55
A KA R T X SOR .

ai.onnx (default)

Operator Since version
Abs 13,6, 1
Acos 7
Acosh 9
Add 14,13,7,6, 1
And 7,1
ArghMax 13,12, 11, 1
ArgMin 13,12, 11, 1
Asin 7

XA OB B BT S I AN TR A . RIS SRR T4, RIS TR TR
AT, AR ATZAIE torch.onnx.export HiRH opset_version FURME THRRAS . &
WAERERTH— WA NS, BATA ARITERA G TR MBS IAS TR SRR 5l A 3581/
T4 T opset_version MISE— DML, FATATLATIE 2 55 FARIRAS FHiZeda 10 € SO .
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Relu

Relu takes one input data (Tenser) and produces one output data (Tensor) where the rectified linear function, y = max(0, x), is applied to the

tensor elementwise.

Version

This version of the operator has been available since version 14 of the default ONNX operator set.
Other versions of this operator: 1, 6, 13

Inputs

x (differentiable) : T
Input tensor

Outputs

v (differentiable) : T
Output tensor

Type Constraints

T : tensor(float), tensor(int32), tensor(int8), tensor(int16), tensor(int64), tensor(floatie), tensor(double), tensor(bfloat16)

Constrain input and output types to signed numeric tensors.

Examples

» relu

W T FRAR PR R, ROV AR AT AL S EOE RG], e EEJE Relu 7E
ONNX s SCHU, X 03 5 LM Relu BEZA — M ARI— A, S A9SRZUANE, 92 tensor.

40.2.2 PyTorch % ONNX & -FayBkst

1£ PyTorch H1, Il ONNX A3 K& L ATHRHCAE torch.onnx [ iHf, 417R FEFR -
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README.md
_init__.py
onn¥_supported_ops.py
operators.py
symbolic_caffel.py
symbolic_helper.py
symbolic_opset10.py
symbolic_opset11.py
symbolic_opset12.py
symbolic_opset13.py
symbolic_opset14d.py
symbolic_opset15.py
symbolic_opset?.py
symbolic_opset8.py
symbolic_opset9.py

symbolic_registry.py

I I I I I I I I I I R I N = R i R I B = A

utils.py

Hr, symbloic_opset{n}.py (F5£3fF) BTN PyTorch 75 3545 n it ONNX H-1AEmy B AN
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7o BATZ I, bicubic FHEEAEH 11 DMHATTIR IR . FANTAE A BIRE B W AR T BB s
Ulo BYG, BINEEIEE, £ torch/onnx SUAFJEZR bicubic”, W] AR BLX X ANEEALSR 11 ASHUA Y
SE S

> bicubic Aa ab, ¥
files to include

torch/onnx

files to exclude

2 results in 1 file - Open in editor

v @ symbolic_opset11.py torch\onnx (2
upsample_bicubic2d = _interpolate("u...

= _interpolate("upsample_bicubic2d", ...

ZJa, FATEIACHE IR 2, 2 B 2 iR ONNX e 44

upsample_bicubic2d = _interpolate ("upsample_bicubic2d", 4, "cubic")

def _interpolate(name, dim, interpolate_mode) :

return sym_help._interpolate_helper (name, dim, interpolate_mode)

def _interpolate_helper (name, dim, interpolate_mode):

def symbolic_fn (g, input, output_size, *args):

return symbolic_fn

B, TE symbolic_fn W, FATAIVAE BIEER T2 B2z 1~ ONNX H 1y, H, H—1
g.op #ig—4> ONNX )& L. HAHH 1) Resize BTG
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return g.op("Resize",
input,
empty_roi,
empty_scales,
output_size,
coordinate_transformation_mode_s=coordinate_transformation_mode,
cubic_coeff_a_ f=-0.75, # only valid when mode="cubic"
mode_s=interpolate_mode, # nearest, linear, or cubic

nearest_mode_s="floor") # only valid when mode="nearest"

S AE T T AR 2 ONNX FF- SO g 4k Resize 5071070 3L, FRATEL AT AFIEX — S HWS X T H
BB, FoATAT DAL A ) HoA ONNX B7H 805 X, #6018 PyTorch i S50 ERE— 1%
AZFI4gA4> ONNX By, 48 T Qifaf #53f] PyTorch BRIHE] ONNX 1 K &5, FRATHESS bR B Il AT AYE
torch.onnx.export () i opset_version HJETE—RAS, A3 T 78U £X] W ) PyTorch 5
TR EAE . QURER TSR, BT & BT R AT ER, FRATTH00] 5eA5 Mg 53
THk, HEHEXETT.

40.3 245

TEXFBAET, HATRGEHMANE] T PyTorch ¢ ONNX fyJ5H . FAT1SERE HIFE T BN RAER torch.
onnx.export B, X4 T if) PyTorch X} ONNX 7 SCRFGULII 55 il A, Bl ERKAE
IS RS AN EE AR5 1 1) ONNX B, Al 1) 3301 ety REAS A 808 O P A o FLAART
T, REEFEASG A% T RAT AR :

o PR BRI AL S A P TR R R T 5 B A AT 4 X5

e torch.onnx.export () HiZUM[%E input_names, output_names, dynamic_axes,
e ffiffl torch.onnx.is_in_onnx_export () RMMHAILEFE] ONNX WA AT H .

o QOfA[AE ) ONNX 541 30hY,

* Gy £eify PyTorch X451~ ONNX AR T SCHF I O o

* AATHMT PyTorch X34~ ONNX H1 275 S0 fF, ORI IR BRI

N ARR RIS , KRSAXERA R KT SR AR, T—RBAT, FATHA% AL EIr T
X, NEIZFh PyTorch £ ONNX ST 3CH59 735, A KFAE PyTorch ¢ ONNX X 4 i EH R 2 1
EATCH
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40.4 45%)

1. Asinh 57 HBLT4E 9 4~ ONNX 748 PyTorch 1k 9 5 MUAHAF 5 RS F AP R LB FE SRk AR

2. BitShift 557 HBLFEE 11 4> ONNX 574, PyTorch 7 11 S RA RT3 301 o (G SCRFX AN T
197

3. FEF — iy, JAilkd PyTorch ({255 11 S5 74) ARSCRFTERRE i B A0 an 24 X
MNEECFN torch.onnx.symbolic_helper._interpolate_helper ff symbolic_fn f Resize &
TWU R R P RAS407 AR & MU — S 20 ?

IR B R AL BRI
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cHAPTER 41

$MME: 7 PyTorch R ¥ % ONNX &EF

b —fzaem, BATRGHF 3] T PyTorch 5 ONNX g5, A PA% I PyTorch % ONNX Ff) Sz Frif N4
BAESLPR S A b, MES A B BTAL TO VA i AR PyTorch BRI . XN, FRATES 5 Y 72
PyTorch, B[¥E PyTorch A3 #5884 ONNX &1,

11 ZfifE PyTorch F-1 AN 5] ONNX , FRATTHE ZARUEPA T =AFRTHRA 4 -
* ST1E PyTorch Hf ¢ 2L
* F1Ei% PyTorch WU A — 24> ONNX Ty J7 ik
* ONNX A HYH T

FIESCIR B T, B SR A T AR b RO LR RTE TR T, B
{0/ PyTorch 528, i&6i/b PyTorch | ONNX fIBLF X . (EFREEFILRIBAR, WFR AT, &
T4 BT DA R FOV N 2 )7

« PyTorch #F-
- AEWAHT
— ¥ TorchScript 8+
- WA C++ e T
o WUk
- A ATen 57U AT B £L
— > TorchScript 8 i 452 b 5k
— F3% A torch.autograd.Function -7 442 5 $
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« ONNX & T
- I PA ONNX H1
— & 3BT ONNX 1

A2, TS AR RS DL, SERE AT R bk A Ak 8073k . Wik @A R AR 2% iHHL, AR S0
Hr, BATR I SEE =M T TE, 2] =N ININGE TSR SEG], RBEE AN PyTorch 53754 ONNX
HAT R AR .

411 ¥ 5 ATen E¥F

PR SR, ATEA AT RE S RER — R SR TR M B TAE ATen FEZSH T, ONNX
HHL AR I X, B AH C T 1 ONNX (NN 5 o ek AL, FRATHFFEA ATen 51
T b FERGEW B AF S R BOR AT 1

ATen 72 PyTorch ) C++ S TR 4, PyTorch H7EIRE4 R ZHOTAAZ M ATen 5L .

IR, FRATE 2423 T ONNX 1 Asinh H1 o XA TAE ATen A SCHL, AlH/D T BUE] ONNX
HTHAFS R X, FAPRZEVERN A Z R, - — M XA T ONNX B2

41.1.1 3B ATen dEFEOTE N

AT HEMNTRE, RATFER asinh HEHE DA SHCE L. X, FRATEZE torch/_c/
_VariableFunctions.pyi fl torch/nn/functional.pyi XA SCH 48 KA NI RIS -F| 5 X 4B
T XA 2413 PyTorch I Al B 248 U SO, HHIALE T ATen 5871 PyTorch i J#% 11 . dflid
W&, AT PAFLE asinh £ torch/_C/_VariableFunctions.pyi J, HEOE X Hh:

def asinh (input: Tensor, *, out: Optional[Tensor]=None) -> Tensor: ...

S X, AN T RINA T48 asinh, BR—MAEHK ATen 1. LABLICT T asinh Y
A PR, RATEENEA AT R, AUEAEREN ONNX AR A PR 4 -

M.1.2 FMFSEHH
FIE B0 IE, FRATE 22 KB T % X PyTorch %] ONNX BAHEMMAF S BREC T o BlfE, FATHARRERN
AR

P45 BRI, W] PAFE 2 PyTorch S5 28 01— M7 ¥  7E4E PyTorch 7145 i ONNX FLAU , 44> PyTorch
FT TS RS BARUCR N, PASERL PyTorch 572 ONNX 7564 . 175 BR A 5 S BT -

def symbolic(g: torch._C.Graph, input_0: torch._C.Value, input_1: torch._C.Value, ...

<~>):
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Hrp, torch._C.Graph fil torch._C.Value #XJ PyTorch f C++ SEPLH f— 262 . FoATHE X i (3
AEFCEANRAST, AFEAEE N SHOREEY g, ERAMTERHEXNAE; B S8R
IR, TR BT i ) AR AR A R 6T ATen BEF-oR UL, B AT ) EEEEE D g2 b
WPIAS Lpyi SO R B 1 .

g H—AJ51k op. FEHE PyTorch HiT e fi ONNX 57, 7 BAEATS oA AL TR B 7 ok e X i 7
P In—A~ ONNX B81. HoE R :

def op(name: str, input_0: torch._C.Value, input_1: torch._C.Value, ...)

Hp, B—ASHRE TR WRIZE TR ONNX 57, HFFEHLESE ONNX U7 SO LAY 44 %
SERELREIA] (AR VAT OL) o

PR (i L OL R, ATHEIE PyTorch ST HEIAN g.op () ——XfE] ONNX S ERIW], IHE 9.
op () HRIFMEA 55 s B B AEHE DL S IR I, FATHE 4 — 4> PyTorch 51 W] RERHT #4141
ONNX &,

FIESE T FAR, AERATEE] asinh 7 E, RNERGFTFEE. RATEEBIFE—T ONNX FH 13
B, ) = TFHRAERT S R AU X R g.op O BANIZEAE. Asinh I EE: ZETH 1A
input, —fMith output, THMRBENKE.

FIXHL, FRATE LS8 7 H BT . BATE E—/NTAIT asinh BUHERREE 1 7E L, FEX— /Ny HLUIL
4£T7 ONNX i1 Asinh WE Lo BUTE, AT AMIABSAAN FEIX — 2 RGT AR T FENINI G asinh 55
TR, FATAMPAT A7

from torch.onnx.symbolic_registry import register_op

def asinh_symbolic (g, input, *, out=None) :

return g.op("Asinh", input)

register_op('asinh', asinh_symbolic, '', 9)

XH asinh_symbolic Jii2 asinh ISR ME g DAIMASE — N ASEITLE, i ASENY
TR ETE ATen HHE X

def asinh (input: Tensor, *, out: Optional[Tensor]=None) -> Tensor: ...

RS BB R EUA T, g.op ("Asinh", input) MISERL T ONNX B M@ L. Hri, -1
B "Asinh" EHFFE ONNX 4 FK. ETE _ASE input, WEFRATRIRIZESCRY B, XAEFHE
—ANEIA, IR H BHRAFS BRAUW i A SEL input XV 54T, ONNX ) Asinh (%t Fil ATen [
asinh 220, FILRATEEA 9. op () BZEHRREIEIAT,

FE XSERF T AU , FRATEHEX AR5 R AR R 1 ATen 5546 "ok o ixX B, FRATEL B register_op
XA~ PyTorch API RS . WG, HEE—47f A Bl nTfE4F 5 R4 asinh_symbolic 4§
EFET asinh |
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register_op('asinh', asinh_symbolic, '', 9)

register_op M5 ANBHUE AR ATen 5T 744, 55 AR ESENIATS M8, M-S EARGrH#. 25
EASHORFE TR H, XTEE ONNX B 1, HEISTAFR N S5 USRS WA T AR
M. FATEM ONNX FifE, s 9 S5 TR ERAEERE, XHRE 9 SR/ TN, AMUREGH
BT (5 105, 5 115 ) #RE TEN. Ry, RATERmMmE 9 SHTAEM).

BT, ATRARCHS AT

import torch

class Model (torch.nn.Module) :
def _ init_ (self):

super () .__init__ ()

def forward(self, x):

return torch.asinh (x)

from torch.onnx.symbolic_registry import register_op

def asinh_symbolic (g, input, *, out=None):

return g.op("Asinh", input)
register_op('asinh', asinh_symbolic, '', 9)
model = Model ()

input = torch.rand(1, 3, 10, 10)

torch.onnx.export (model, input, 'asinh.onnx')

JEE ), asinh. onnx WK
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NODE PROPERTIES X

vpe Asinh

name  Asinh_0
INPUTS

input  name: D
(]
OUTPUTS

1=3=10=10

output  mame: 1
Asinh

123=10=10

)

411. X ATen HE¥ 177



mmdeploy Documentation, %% 0.7.0

41.1.3 it E ¥

W T — M B E TG, WA Z2 W — T EFWEMmE. —A&FRA01%E M PyTorch 247 — i i 7,
PR 25 (b ONNX Runtime) 3217—F ONNX B, S5 AR IGEF 74558 . X T34 NI W75 2]
] asinh.onnx, AJRAAAN A R GG IE -

import onnxruntime
import torch

import numpy as np

class Model (torch.nn.Module) :
def _ init_ (self):

super () .__init__ ()

def forward(self, x):

return torch.asinh (x)
model = Model ()
input = torch.rand(l, 3, 10, 10)

torch_output = model (input) .detach () .numpy ()

sess = onnxruntime.InferenceSession('asinh.onnx')

ort_output = sess.run(None, {'0': input.numpy () }) [0]

assert np.allclose(torch_output, ort_output)

FEX GRS, FRATTH PyTorch i i #fERE , FHHEGREL M T numpy #3X. 2 )5, FA13LH ONNX Runtime
Xt onnx SCPFACT —URAERL. f)a, AT np.allclose SRARIEM AR KR RELE— AT AR
WHN. —UIERIIE, BfTXBAUl)E, assert FIEfTASRES, RPN IZECA LT

41.2 3 #F TorchScript ¥

P2 LR R AR is B, AU PyTorch JE AR5 12 Joyk SE B o XA, 2% H & X —> PyTorch
o, FTERARE] ONNX H17 . i PyTorch H-1 ) 7GR 2L, PyTorch 5 A —FBEE 2 1
Il TorchScript .7~ .

T IINE TR R EB, B4 KBkl B8 TorchScript BT N%E, PARTZEEEF (Deformable Convo-
lution) SFRHBl, /T2 NBLA TorchScript STl ONNX S HEK) 7 ¥k

w7254 FH  (Deformable Convolution) J27E Torchvision F15ZER [ TorchScript .1, IR M A 153
Sz SRR, AR B AR

AT ATen AR )5, FATRT ARITE N T BT 5 R 8 — B 2l AR L
L AREUSUSE T B Wi T PR R 1
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2. FRHUH b ONNX HF 1) Lo

3. WERZRETTFIE
TR AT INAT S AR, AT AT AZEIRGE — X ik .
41.21 {Ef TorchScript E¥

MZH—HRE, BATESEE XD E TH TR, N2 Jid ONNX BLAUIfES .

import torch

import torchvision

class Model (torch.nn.Module) :
def _ init_ (self):
super () .__init__ ()
self.convl = torch.nn.Conv2d (3, 18, 3)

self.conv2 = torchvision.ops.DeformConv2d (3, 3, 3)

def forward(self, x):

return self.conv2(x, self.convl(x))

HH, torchvision.ops.DeformConv2d jii& Torchvision I A AR FEEFRZE . AT EEFR, A28
LR HALSHE KBRS R R E 2 M A— TR E K .

WRIG, ATEIME TR IR, DeformConv2d EHRA XMW deform_conv2d EAEF. FATH
PME torchvision/csrc/ops/deform_conv2d.cpp HE FZE TRV 10

m.def (TORCH_SELECTIVE_SCHEMA (
"torchvision::deform_conv2d(Tensor input,
Tensor weight,
Tensor offset,

bool use_mask) —> Tensor"));

M2FETHR, RIEZ AT 2, FATHRE L ONNX B S A #RA THE LT .

41.2.2 B%E Y ONNX BF
BRI 2, AT ONNX Oy S5 F I8 2% deform™, FHEAHAEMT 9%, H i, ONNX ifi%AiE
BRSO T, RATE AT E L ONNX T 7.

FAMERTH VL, g.op () J& IR E X ONNX HFHIK L. X ONNX HJ5E XHE T, g.op () B
SRR A THARR. T AEET, g.op O ME—-NSHR—MiFama 2 MKE T4, i
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g.op("custom: :deform_conv2d, ...)

Horpr, 7o BT AR AT G 44 25 18] ZARER C+ 142 2520, 22K T B Lk 4 oh 28 1M 158 R 1Y o
WRAE g . op () BRIIRTHIA a2 25 0], 5T Sl ONNX i 775 1

PyTorch 73217 g . op () WWRXIE WA A, ARBTG5, SEE THMARIALR, g.op ()
MEEARE . O T IEFRATHE B ot e SO ONNX 51, FRATT B — P and 2508), RTINS
HORE T

FAES — i izt s ONNX e —BARifE, AU AUELI . X B, FA TR E L—4> ONNX 1J
BB T, MAEGEAERAMEIG 2 L0l e GrBFed, FATHE I 7E 2 s | m
H ONNX F 7 SCRp k. Ak, FRATH AN G — A5 ONNX F7+45 59 onnx SCfF. P, K
TR AR 140 55 40 13 B AR A5 R

@parse_args ("v", "v", "v", "vy", "y", "i", mim,omwiw,oomwiw,owgw, oomgw owin, o wiv, "none'")
def symbolic (g,
input,
weight,
offset,
mask,
bias,
stride_h, stride_w,
pad_h, pad_w,
dil_h, dil_w,
n_weight_grps,
n_offset_grps,
use_mask) :

return g.op("custom::deform_conv2d", input, offset)

TERXAAFS A, FATARINHR RIS T A ST NS R A SR, 313 input Ml offset
K it— TR L) ONNX 7,

XA, B NEERRI LS R Mg Cparse_args T [ FRIE, TorchScript 11 FF 5 BRACE K AR
A — A SE R, [y R Torch FEHLE value 88, — N TARETKE, 717 o int 288,
P17 R float 287 “none” FRZSHCN S . BARZEELE Y] PATE torch.onnx.symbolic_helper.py P FH . X
BEMAZSHCPH) input, weight, offset, mask, bias #@iKE, oA™Y FoR. JEHrHARSEL
B FATRLLLET Cparse_args WJRIE, FRIEI PRI OUNAFS REI S EbR R BRI AT

A TAP SRS, BATEL A7 SRS R

register_custom_op_symbolic("torchvision::deform_conv2d", symbolic, 9)

FIRIHEIE register_op KM, FEMFFT LM, HATEMAR T4, FForll. 5 HERA. SRR
e, XHENETERARRAERNA, TEXEBEBRAR 9, BWEZIGIEE 105, 5 11 5 A4
HRBESE AR T
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B, FATSE BRI G I AR A

import torch

import torchvision

class Model (torch.nn.Module) :
def _ init__ (self):
super () .__init__ ()
self.convl = torch.nn.Conv2d (3, 18, 3)

self.conv2 = torchvision.ops.DeformConv2d (3, 3, 3)

def forward(self, x):

return self.conv2(x, self.convl(x))

from torch.onnx import register_custom_op_symbolic

from torch.onnx.symbolic_helper import parse_args

ne,n ne,n n n nam nwamn "wa
’ ’ ’ 14 1y 1

@parse_args ("v", "v", "v v v", "i i ",omir, mim, miv, "i", "none")
def symbolic (g,
input,
weight,
offset,
mask,
bias,
stride_h, stride_w,
pad_h, pad_w,
dil_h, dil_w,
n_weight_grps,
n_offset_grps,
use_mask) :

return g.op("custom: :deform conv2d", input, offset)
register_custom_op_symbolic("torchvision::deform_conv2d", symbolic, 9)
model = Model ()

input = torch.rand(l, 3, 10, 10)

torch.onnx.export (model, input, 'dcn.onnx')

ST, FATR IR BERFEI AN T i) ONNX AFZY :
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NODE PROPERTIES X

type deform_conv2d
module  custom

name  deform_conva2d_1

INPUTS

0 name input

1 name:5

OUTPUTS

0 name 6

AAEF], FA1HE X ONNX ¥ deform_convad & THAMIA, — M, FEATHRES—FE.

41.3 {EH torch.autograd.Function

WJa, A2 —FhE AR PyTorch Il C++ B TFSLBUA ¥, SRACERR B Z45# 1 TorchScript
o [, FAT4H torch.autograd.Function $5f$5% N Fi54 1. torch.autograd.Function 857 i 5. 5L BRI 1
BB B . ANERTREALIN, B350 AR DA ONNX T ik AilE A [ PyTorch 54—
FEo ORFRATHCBHERER A FA N ONNX SCHF 7V

N T AR O, AR A LA my_add B XM THRAKE a b, fith 2a + b
WME. FATSIEILEAE PyTorch FPCBl, FHEE T 5] ONNX i,
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41.3.1 3 PyTorch fhn C++ 3@

A PyTorch #A ] BAAY C+ I ZRIT AT XFTFHATE LB my_add 557, WTRARIATNAY C+ JESCIRR
S FAHEZSC A4 29" my_add.cpp”:

// my_add.cpp

#include <torch/torch.h>

torch::Tensor my_add(torch::Tensor a, torch::Tensor b)

{

return 2 * a + b;

PYBIND11_MODULE (my_lib, m)

{
m.def ("my_add", my_add);

i THE PyTorch FHES il C++ $ R AMBAIERE K R AR, X EFRATTIEA B aX AT R s, AR L S At
ZYHE.

TEX AL A, torch::Tensor g2 C++ Ht torch FUBKEZRAY, ERINERITESZAMFYE ER. Hit, &
AT PAG K18 A — AR B RO R A AR A .

A SE N T LS, FATH PYBINDL11_MODULE KA C++ pRAHEHE Python H % 0. X HK
my_1ib J2F AR K EAE Python G ARIHIBLA . W5 S H1f{) my_add /& Python ¥ 1 # LK, X H
BATRIFF C++ MBI AR, MR " my_add” X444

25, BAT AR S Q0 R Y Python fRAD Iy 44 A setup.py”, RedmiF MM C++ S

from setuptools import setup

from torch.utils import cpp_extension

setup (name="my_add',
ext_modules=[cpp_extension.CppExtension ('my_lib', ['my_add.cpp']l)],

cmdclass={'"'build ext': cpp_extension.BuildExtension})

XA T Python [ setuptools Zi¥ M BEAI PyTorch () C++ #ifi TH K%L, TTLA%IFALE T torch J
(1) C++ P SCMF. X HFRATTR ZIHE B H A B B b i J5 S04 . FRATHIREE AL G 440 my_1ib,
M B —4 my_add.cpp, IR R YIR— 4T B i, ext_modules=[cpp_extension.
CppExtension ('my_lib', ['my_add.cpp'l)]l,.

25, BB Python f—AEIIT 2 Air -, FATH C++ AU HEhiIE T .

python setup.py develop

41.3. {EH torch.autograd.Function 183
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41.3.2 | torch.autograd.Function {3

3 M Python 2 H ] C++ BRECR K “3E”, —Fh LA HERSO 2 RN R 3 n i de ok . X BLFRAT)
] torch.autograd.Function EEEHEETHEERE:

import torch
import my_ lib

class MyAddFunction (torch.autograd.Function):

@staticmethod
def forward(ctx, a, b):
return my_lib.my_add(a, b)

@staticmethod

def symbolic(g, a, b):
two = g.op("Constant", value_t=torch.tensor([2]))
a = g.op('Mul', a, two)
return g.op('Add', a, b)

BATEMHBRETE L LT torch. autograd. Function, % HEATIE X AT HM— PN Function
FA B IR PyTorch [— AT SpR AL, HB R HOE ST R PR S A8 i SE 88, FRATT T ATE B 24 1 —
A58 PyTorch BRHOR M

PyTorch 2% F 2 BEIZ PR AL, A M PATHI A ) o8 . PR B Sk Ui, Function A —/MRELFH
PERG: WRBENT symbolic B, % Function fEUT torch.onnx.export () B LA DARYE
symbolic Hrg LPELINALA B ONNX HF . XA~ symbolic #i@ i g EIMar 5wk, H2erame
JiifE symbolic M.

1E forward B, AN my_lib.my_add(a, b) stAIAHZBISH) C++ BB T X H my_lib 2
44, my_add R4, X4 FERI T C++ [ PYBIND11_MODULE H3E [,

1E symbolic B, FMH g.op () EXTEAE T . FIE, ik, X BIFEFMER HEREIH
I asinh —FE, HFEMRTE ONNX B 7 & R MIEE ASBIEA BRI . e i BE i, A%
8 PyTorch K EEE A value_t B,

TE ONNX 1, AT B H A B4 — A TR ERE, REXNETIHAS AT SR E A H BE ONNX
T A T AR AL 25 S

T EE A Function J5, FRATAILAME my_add FFHEE T .

my_add = MyAddFunction.apply

class MyAdd (torch.nn.Module) :
def _ init_ (self):

super () .__init__ ()

Q¥ #3)
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def forward(self, a, b):

return my_add(a, b)

TEX TS, FATSEH my_add = MyAddFunction.apply FRIUT —PapBEmas &, XA & e R
HFAmR? H5Z, apply /& torch.autograd.Function I—h¥E, XNHVESEM T Function 7EH]
) PR S ) A AR I AR . FRAHESE ] Function WIRAEZMUIEIN, ANV iZ 2R forward, MM
A% apply Jrik.

EEFEAIEH my_add = MyAddFunction.apply XA AR T — A &I 514 my_add. PAG
M my_add BFHF, ATV ZZME MyAddFunction FSEELANTT, 1 HiEid my_add XN 11k 5 ]
BT, XH my_add fy#ify;, A1 PyTorch ] asinh, interpolate, conv2d ZFEAREZIIN.

B TUHRHEFREDE, RO A#H— SR FE RS — MRS h TR Z . RATTE L
MyAdd Y torch.nn.Module, EFHET my_add, #AERET conv2d §f torch.nn.Conv2d —Ff,

4133 WiXHF

T RIIIOR A" NTWFHE TG, BAOLTHLARENE T . MZairyillmfs—re, thii
ARG T — LS TR ONNX A, FFIIE— N E R 1L .

model = MyAdd()
input = torch.rand(l1, 3, 10, 10)
torch.onnx.export (model, (input, input), 'my_add.onnx")

torch_output = model (input, input) .detach () .numpy ()

import onnxruntime
import numpy as np
sess = onnxruntime.InferenceSession('my_add.onnx")

ort_output = sess.run(None, {'a': input.numpy (), 'b': input.numpy()})[0]

assert np.allclose(torch_output, ort_output)

TEX AT, FATEHEAE MyAdd MBS M AREAL, FATVHE T —4> PyTorch BIZURYIZA TR, il
ONNX #A, 1557 ONNX 27 ONNX Runtime FRIZFER . QER—VIEFERTE, XD 4R 2
1, KOS SIATLIE R, BT
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1x3=x10=10

WAL —F my_add.onnx, W[PAFH, FIEATBATR—FE, my_add 79I TP ONNX 145 5
P ERE YA T Mul SETH).

BP—F, BAARR Python LRI :

import torch
import my_ lib

class MyAddFunction (torch.autograd.Function) :

@staticmethod
def forward(ctx, a, b):
return my_lib.my_add(a, b)

@staticmethod

def symbolic (g, a, b):
two = g.op("Constant", value_t=torch.tensor([2]))
a = g.op('Mul', a, two)
return g.op('Add', a, b)

my_add = MyAddFunction.apply
class MyAdd (torch.nn.Module) :

def _ init__ (self):

super () .__init__ ()

(Rt
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def forward(self, a, b):
return my_add(a, b)

model = MyAdd/()
input = torch.rand(l, 3, 10, 10)
torch.onnx.export (model, (input, input), 'my_add.onnx")

torch_output = model (input, input) .detach () .numpy ()

import onnxruntime
import numpy as np
sess = onnxruntime.InferenceSession('my_add.onnx")

ort_output = sess.run(None, {'a': input.numpy (), 'b': input.numpy()})[0]

assert np.allclose(torch_output, ort_output)

M4 B

TEXfBAE S, FATHELE N ATen HFIMAFS5 K& . “H TorchScript HFIRIAFS AT o “BHIK
torch.autograd.Function HYMAFSRRE” X =FhASIBLG X R Tk, JHET 3 A~ PyTorch il
ONNX I SZ RSBl fEX A, A28 TRZFHWIIR, Rags— .

» ATen 2 PyTorch # C++ kB85 7E . 1833 51 torch/_C/_VariableFunctions.pyi #/l torch/nn/functional.pyi,
AT PAHITE ATen 1) Python 2 115E .

« JH register_op T DA ATen B T-RhFEHE M5 B4
« Jfl register_custom_op_symbolic 1] DA% TorchScript 5% 78 3 H3-2- B 4k
* 4nfrffE PyTorch BN C++ i
* {0l torch.autograd.Function %% —4~ [ & X PyTorch 2.7
* WM B A5 R AL symbolic(g, -..).
* WA g.op() H—> PyTorch S FWLAPH N8 A ONNX FE T, B 211 X i) ONNX JL T

R B L R Z . AR K GAE R BN RER) T e, felr A — e, s—sf U Az, %
Prigsz— M EEAT I E L.
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41.5 LIS E

1. PyTorch H %A 3#F ONNX f] Asinh H¥. FfTHE torch.onnx.symbolic_opset9.py HH#E
AE Asinh FAH K NZ

2. @ HF torch.onnx.symbolic_opsetll.py #2 Bitshift, 17 DA & PyTorch ¥E
__1shift_ fl __rshift_ BT ONNX fj Bitshift B T. M4 AJKHLK Byte B}, PyTorch
A EEERIERE Bitshift, DAMERTRRR 2 MR IHAE.

3. Xf Resize BT 3 NS4 (g.0op () U5 4 NSHL) scales, JFKN) scalesfEA g.op() Hi
2259F _interpolate_get_scales_if_available () K&, —ESWHERE— YR, N Tik
scales HEIALE, RINTHZEEMASETH scales fEA g.op ().
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HHE: ONNX ERMER 5Ei

TERTP I BAE T, Ffi12%>] T PyTorch FiZU4 ONNX B T7 3k, T 7 ANAIHE ARS8 TR BE 1A /2 It
4 PyTorch 5 ONNX [ 7 55 1. —HLAK, FAI# 2 PyTorch -5 ONNX LK), HAEAT B
i ONNX B A4 HE 1A o

AHTERZ DA A X E—LEEE ] - ONNX BAUTE IR A 28 A 0 7 A OB B 27 T HE SR,
J1 ONNX ff) APT 55—~ ONNX B4 ? QEREA PR, HA—A> ONNX B, A A% X M AT
PAI? X RBORE T AR R R I X L AR

TEXBAREE, FATRFE S8 ONNX X B MM 45 CARIEA Sy, K77 ONNX BRI, 52, R
e Pk 15, W1 ONNX WIREFR AT ZJ5, BT ONNX APT ARSI,
Ja, FATSAIH ONNX S fibr) TR HONRE, 2% >] Anfafifil ONNX Kz,

42.1 ONNX gy Esci

42.1.1 ONNX p97=fEE

ONNX YEJiEJZ £ /il Protobuf 7 Y ff]. Protobuf, 4ff Protocol Buffer, & Google & H f—EFRHFHLEL
Bl . {1 Protobuf I, JH FFRESEE — Bl E SO, PR 0y 1 SO HEEE A7 fiff i — 1y — ik
iSO WA, B E SO B, ik SO B S S 3k HLAS HY — > Protobuf ¥ &
SRS

message Person {

required string name = 1;

(Qi¥i#3)
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required int32 id = 2;
optional string email = 3;

}

X e XFRIRTE Person XAEEZEA, UMY name, id XPHADFEL, EHEMEME email FE. R
Py SO, Pl A —Fh il 5, @ DS A MR name, id, email [ Person 2,
FEIX A HEA S Protobuf FEif i —#EHISCUFs Rz, F PR RT RUR) i i SO 0 5o s SCSC,
B —A> Person 2L,

% ONNX |, £ Protobuf £ CCHHAEH IR A, XSRS 7 M M2 iz, 35, SRRy
BRI s i A s SCOCHEX Y — B SO 2 FAT TGS “.onnx” SCPF, B3> onnx” SCPFHE IREL
W SOIE, il T — M 25 5 B A A S Kt . B2 1] Protobuf 22 i ONNX R IR J& LREIFRIGTRY . Sz
e, ONNX $2{t TRZ S APL, FATA PATESE 4R T i Protobuf HYRIHR T, FE AL ONNX i,

42.1.2 ONNX BI45#95E L

TEH APL X} ONNX B JEATEAE 2 Hi, FRATIETT ZE TR ONNX 2544 & U, 2%3)—F ONNX 7
Protobuf i Y SCFHL2 ERER A — AP 2 281

AT, PR MEA T AR SRR S RE T, eSS BN K E . 1 vk ONNX
AL FRATTHITE ONNX U5k TRIrAE T8 EMEE ., S 5280 K EE BRI S A
EHAERT . F5L b, ONNX B S5 T DA SR KRB EZ R iR
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ModelProto

+ version: str
+ provider: str

+ graph: GraphProto

GraphProto

+ input: list[ValuelnfoProto]
+ output: list[ValuelnfoProto]

+ node: listfNodeProto]

ValuelnfoProto NodeProto
+ name: str + op_name: str
+ type: Enum + input: list[str]
+ shape: list[int] + output: list[str]

WMERTR, —4 ONNX A DA ModelProto K#£/R, ModelProto A& THA, Q@& SFEHERE,
WELE T RIS graph. GraphProto KM AKRGEE. MbkEGEE . SE A, K
H{5H valueInfoProto KEFHIKES . HEAFIHER, Bk, 1 S1EE NodeProto BEEEF TH 4.
HrMAKRES . BrhikeEs . iERIEE — BN RNIATH — A output=a*x+b [
ONNX #i#! model, ff print (model) HIPAFIHI AR NA:

ir_version: 8

graph {

node {
input: "a"
input: "x"

output: "c"

op_type: "Mul"

(Rt
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node {
input: "c"
input: "b"
output: "output"
op_type: "Add"
}
name: "linear_ func"
input {
name: "a"
type {
tensor_type {
elem_type: 1
shape {
dim {dim_value: 10}
dim {dim_value: 10}
}
}
}
}
input {
name: "x"
type {
tensor_type {
elem_type: 1
shape {
dim {dim_value: 10}
dim {dim_value: 10}
}
}
}
}
input {
name: "b"
type {
tensor_type {
elem_type: 1
shape {
dim {dim_value: 10}
dim {dim_value: 10}
}
}
}
}
(QiviE3)
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output {
name: "output"
type {

tensor_type {
elem_type: 1
shape {
dim { dim_value: 10}

dim { dim_value: 10}

opset_import {version: 15}

XN ESCH YR, XA (E Bl ir_version, opset_import &F&JRfiE M graph EfE 4.
il graph W& — MR R. —DIET R = PMAKE a, x, b AE—HiliKE output. fEF—
WH, AT APLMSE XM, - X B

42.2 i%E ONNX &%

42.2.1 #3i& ONNX #=EH

e E—/N5dr, FRATHIE T ONNX AR % DL A 4544 2H SRR Y -
« ModelProto
— GraphProto
* NodeProto

* ValuelnfoProto

WAE, 1EFRAIMIT PyTorch, 224524 ] ONNX [} Python API #4)1& — iR L E R L output=a*x+b 1)
ONNX #i7 , FeA PRAAR B I &5+, B R ) b A i X ARz

B, ATATPA helper.make_tensor_value_info i H— MR K E{E B A ValueInfoProto
X5 MEMERZEE PR, OTEEAKES . KEMEAREIRRE, KERRX=MFE . 7£ ONNX
N A KRR ik E, ENTMERR e —Hr. Hit, XRFBATHEUN T =HA a,
x, b M—HiH output ¥ valueInfoProto X4, U FmEAICIS TR :

import onnx
from onnx import helper

from onnx import TensorProto

(T Uakss)

42.2. £S5 ONNX #&# 193
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a = helper.make_tensor_value_info('a', TensorProto.FLOAT, [10, 10])
x = helper.make_tensor_value_info('x', TensorProto.FLOAT, [10, 10])
b = helper.make_tensor_value_info('b', TensorProto.FLOAT, [10, 10])
output = helper.make_tensor_value_info ('output', TensorProto.FLOAT, [10, 10])

2, ATEMEEFT 545 B NodeProto, XA AT FE helper .make_node HfE ABFIA | iy A5K
B BRSO SAMEERTI. AT I THE c=a*x BAIAT R, FMIE T output=c+b
I e 30 R T AR s -

mul = helper.make_node('Mul', ['a', 'x'], ['c'])

add = helper.make_node('Add', ['c', 'b']l, ['output'])

VRNV, B —Boe ] — 7 R — PRI K. T ONNX Iy b i i 5 B ARAATE T 1 s /5 B,
BETRIFDEN IR . e ONNX A, AISRIEY s (i A 44 R BIERETY th A4 AT TR, BRI >
Fe IR . A1 BB Mul PRE T i o, Add WRESCTRIA ¢, W Mul BRI Add Y U2
HHIZER -

12 A X A i B aXoe SCHN, Bir DA ONNX X5 s A — @ I ER : — N s, BEA2BA
AR A, BN R . WREBAE a, x, b FRENE AT SRR (XA
BESTEZ RIS A ), BEEHE Mul 5 A c B d, MIlE 24 i) ONNX BEASHT IR AN R ARERT o
— NN R AR VE Y ONNX A5 24 ] B TG ¥4 9 4 B 5 22 1E #5171, ONNX 24t T API onnx.
checker.check_model 3H|Hi—4 ONNX FEZ 251 B AR

BTk, FATH helper.make_graph HA4i% 1% |8 GraphProto, helper.make_graph K4 #4
AT BIARR. MAKEGER. B ikEGEEX 4 MSEC N ETR, RATICZ [ 1ok
NodeProto %2l VvalueInfoProto Xt B )7iE ARIA],

graph = helper.make_graph([mul, add], 'linear_func', [a, x, b], [output])

X H make_graph B SHA — 2K IHRERT S AAMRNTF 4 .
HANTF RS A W AR X B RCAARS . AR T BT R, RERIERE DT AR A
HRREAEZ HI-T Aty B (T ONNX AL, FRATTHETH A B i A K B R B 1 14 %
tHw)o

WA S AN AWREA K F, FATLANIHIAGIE HHORAX AT SRR 4, I Ros i A~ 1

K E IR .
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Mul

Add | Add

[Mul, Add] [Add, Mul]

RXCHFRATH ST Mul Al Add AT PAKCEANTZ P co RGN 1 QERIRATH TS [Mul, Add] i
JPea, b2 iE] add B, EREIA ¢ FIRATEZ BT Mul i k). (B2, WniE0e 2 R andRER
AT APA [Add, Mul)l BFEEH, B2 add SRR AL, TR R TCE IR T . XA
[Mul, Add] FL@fFaA I EPRINTR, 1 [Add, Mul] WAL,

&5, T’ helper.make_model U1 E GraphProto H A ModelProto B, —4> ONNX
ﬁ%ﬂ@ﬁ%ﬁiT make_model @ﬁ*ﬁﬂu(ﬁﬂﬂ*ﬁﬂ%ﬂ@% Hﬁ$%1§%, ﬁﬂT%ﬁé—f@Jﬂm ?ﬁﬁ]‘?ﬁﬁ%ﬂﬂ
BANAEE . W TR AR s

model = helper.make_model (graph)

M3 sEiRL 2 J5, FoAH R X = AT S AG B IE A . FEREL DA SCARTE R . 72 R — 4 .onnx” ST
8L, X B onnx.checker.check_model RA A2 A &£ ONNX bR 221, BN Jietkil g
T IEARE, ONNX AR AL IF AT onnx.save FEAEIIAL . FRATHE E AR A DA R PR HERIEEL
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onnx.checker.check_model (model)
print (model)

onnx.save (model, 'linear_ func.onnx')

AR SRS TE , R P& ASCA RS U AR A (5 8L, O A OB e _E— 19 o it —
HH—T, i ONNX Python APT 45 #F AU fURSANTT -

import onnx
from onnx import helper

from onnx import TensorProto

# input and output

a = helper.make_tensor_value_info('a', TensorProto.FLOAT, [10, 101])

X helper.make_tensor_value_info('x', TensorProto.FLOAT, [10, 101])
b = helper.make_tensor_value_info('b', TensorProto.FLOAT, [10, 10])

output = helper.make_tensor_value_info ('output', TensorProto.FLOAT, [10, 101)

# Mul

mul = helper.make_node('Mul', ['a', 'x'], ['c'])

# Add

add = helper.make_node('Add', ['c', 'b']l, ['output'])

# graph and model
graph = helper.make_graph([mul, add], 'linear_func', [a, x, b]l, [output])
model = helper.make_model (graph)

# save model
onnx.checker.check_model (model)
print (model)

onnx.save (model, 'linear_ func.onnx')

EHAE, FATATLAM] ONNX Runtime i/ 788, R FHABALZ A LA :

import onnxruntime

import numpy as np

sess = onnxruntime.InferenceSession('linear_ func.onnx')
a = np.random.rand (10, 10).astype(np.float32)
b = np.random.rand (10, 10).astype(np.float32)
x = np.random.rand (10, 10).astype(np.float32)

output = sess.run(['output'], {'a': a, 'b': b, x": x})[0]

(Rt
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assert np.allclose(output, a * x + b)

— VIR E3E, XBAEASAEMIREFEE .. XA TBRSE G T T a * x + b X5

42.2.2 EEFF &k ONNX =5

WL APL A4 ONNX K, FRATE LANRHHE T ONNX d BBl . BlAE, iEFRN1H B XU
BAT . onnx” SCPEFF A AR USRS L

G, AT AR 1B AU R4 ONNX A6 -

import onnx
model = onnx.load('linear_func.onnx'")

print (model)

Z A BB, FRA1%L 4 onnx . save Byi2—4> ModelProto fyXt4. [¥, H LM onnx.load §
It ONNX Bz}, A1 Hpgt 22— ModelProto X4 . X ARG, A1V IZEF|FIZ Fi5E
FIEE . TR, BITREER/EAILIK GraphProto, F75 NodeProto., & g H ValueInfoProto
VR

graph = model.graph
node = graph.node
input = graph.input
output = graph.output
print (node)

print (input)

print (output)

i EaX 2eARAS, AT A AT AR I s KRR . XERFSEFSF LN R/EFERE
graph.node, graph.input H node, input XEEJEHEZFRIE? HE, BHERZRSHESEN TR0 H
HWH., FAIPA print (node) A% H R I:

[input: "a"
input: "x"
output: "c"

op_type: "Mul"

, input: "c"
input: "b"
output: "output"
op_type: "Add"

]

FERX B, FATHER it node HAHLZ— IR, JIRTHX LA EIE input, output, op_type
(XM input Wie—MR, EUGHHNITRAZRHRT ). FATTAN FHEBHEAEII node HLEE—
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AN R Mul B JETE:

node_0 = node[0]

node_0_inputs = node_0.input
node_0_outputs = node_0.output
input_0 = node_0_inputs[0]
input_1 = node_0O_inputs([1]
output = node_0_outputs[0]
op_type = node_0.op_type

print (input_0)
prlnt(lnput_l)

(output)
print (op_type)

# Output
mrrn

a

x

c

Mul

min

LA TAERIE ONNX BRI AW LL R LR, AT E ONNX SCR, i 25 A X 5 i i
—F, SARAER AR SR R

BEHGE ONNX B fE B G, 1B 2k ONNX B2 — PHREEFM S T o FRATHERT AR IR b —/ N A
TR, B A ﬁtgﬁw . SRR G SRR, BRI AEANE L ONNX IR BT T B
BRI G

X HFAPRE — N BB R R i1

import onnx

model = onnx.load('linear func.onnx')

node = model.graph.node

node[1l].op_type = 'Sub'

onnx.checker.check_model (model)

onnx.save (model, 'linear_ func_2.onnx'")

A Z I linear_func.onnx B85, AT AE B R — A5 i 2E8 node [1] . op_type, il
TNEAS s . XkE, RATMBIRIHG AR Z a * x - b XALPEREL ﬁ%u/\@ﬁ’hﬁ Al A ONNX
Runtime iz2f7##5% 1inear_ func_2.onnx, FRIIF—FEMa * x - b EH%M.
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42.3 i ONNX {&HY

LESCIR AR R, SR PR VR 2 T RE AL ) ONNX BRI T, — Ml I A A PR e, TR
20 ONNX AF, FEA1HE ONNX B4 AR I B . BitE, T 1D 4VEAES T ONNX Hy
B, T A ONNX B A AR T 7Eie 47 L, iEFRA17 B I5 11 i ONNX SR T
BRI, St ONNX BTVt

42.3.1 FERIZE
ONNX B 5 AT S H it 7 TR (extract) HDIRE. TRTZERIN, W4 5L, i M —1 45 E ) ONNX

B AR XA TR AR IR R O AR A TR . 1EFRATTR I PyTorch
AR S ONNX AR, HAE B A AT PR A -

import torch

class Model (torch.nn.Module) :

def _ init_ (self):

super () .__init__ ()

self.convsl = torch.nn.Sequential (torch.nn.Conv2d(3, 3, 3),
torch.nn.Conv2d (3, 3, 3),
torch.nn.Conv2d (3, 3, 3))

self.convs2 = torch.nn.Sequential (torch.nn.Conv2d(3, 3, 3),
torch.nn.Conv2d (3, 3, 3))

self.convs3 = torch.nn.Sequential (torch.nn.Conv2d (3, 3, 3),
torch.nn.Conv2d (3, 3, 3))

self.convs4 = torch.nn.Sequential (torch.nn.Conv2d(3, 3, 3),
torch.nn.Conv2d (3, 3, 3),
torch.nn.Conv2d (3, 3, 3))

’

~

def forward(self, x):

x = self.convsl (x)
x1 = self.convs2 (x)
x2 = self.convs3(x)

x = x1 + x2
x = self.convsi4 (x)

return x

model = Model ()
input = torch.randn(l, 3, 20, 20)

torch.onnx.export (model, input, 'whole_model.onnx')

AR AT ISR TN B R (BRI BT AR TS, T RF S, KR RS T2 )5
ZHEIWARFS):
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Tx3x20x20

W (3=3=3=3)

B 3

W (3x3n3x3)
B (3

W (3=323 Hi}
E (3

W {3=3=3=3)
B (3

Ty

O

W (3x3x3n3)
B (3

W (3x3n3xi)
B (3

W (3x32323)
B (3

whole _model.onnx

200 Chapter 42. R E: ONNX E&REN 5K



mmdeploy Documentation, &% 0.7.0

TERIAR ST H, Ff]240E, ONNX il [ & skdEmny. Wb, XHEMFS, Lk
ST S KB S A e — T R A KBTS . X MR A PyTorch 5 H )
X Leak B2 2 PyTorch H 84 U

g, FATR AT A AU S B — A TR

import onnx

onnx.utils.extract_model ('whole_model.onnx', 'partial_model.onnx', ['22"'], ['28'])

TR PSR AT s
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1x3x16x16

W (323233
B (3)

1x3x14x14 1x3x14x14

W {3x3x3x3) W {3x3=3x3}
B {3} B (3

Tx3x12x12 Te3x12x12

W (3x3x3x=3}
B (3)

1x3=10=10

1x3=10=10

partial_model.onnx

AT AN S, A HMERS X BER RS A VE A 240 R B A3 22 B30 28 fF Rk, IFd
W— A8, onnx.utils.extract_model Hij& 5 M FHBFEIREL, ERSE Bl T AR
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MR . TR AL (RAGKE) . TR M (k).

EHORE, PRSBG0S s 2 8] ) 430 SR B ok . R4, XANThREERE A B4
FRiIE? T whole_model.onnx, FARE—FH =ATHIAEHRI/R B

R NERSI R

AR RO BriseE 17— Mok, a R (s BrR -

onnx.utils.extract_model ('whole_model.onnx', 'submodel 1.onnx', ['22"'], ['27', '"31'])

FATATAE B TR S U — 20K A Bl , R R
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Tx3x20x20

W (3=3x3=3)

B {3

o

W {3=3x3=3)
B (3

B (3

W {3x3=3x3]

W {3=3u=3ed)
B {3}

W {3x3=3x3)

25

27

W {3=3=3=d)
.

W (3=3=3=i)
B (3}

W {3=323=3)
B (3}

Te3xdxd
v

27

whole_model.onnx

Conv

W {3x3x3=3)
B {30

131010

1x3x8x2

W (3=3=3=3)
B {3

Tx3xbx6

1=x3x16x16

W (3x3x3x3)
B {3}

1=x3x10=10

1x3x14x14

I1x3x12x12

1=3=10:

submodel 1.onnx
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ZRDITTRENAN

WERIATE 2RI —FEPE A 22 Fid 28 Z B 7R, (H2 2 iR T — A input.l, AR AFERUHAY T
B SAH A TURRYRA input. 1, 4017 F i) GRS Fr

onnx.utils.extract_model ('whole_model.onnx', 'submodel 2.onnx', ['22', 'input.1'], [

~128'])

MBI AR L TR AL A, HA ST TERR . 7TRAAC ISR TR R
IR AGRRER R, IR B R R B A TUR Y -
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Tx3=20x=20

Input.1

W {33233
B (3;

2 4
e

W (3x3udxid)
B {3

W {323=3=3)
B (3}

whole _model.onnx

1x3x16=16

W {3x3x3x3)
B {3)

Tx3x14x14 1x3x14x14

W {323x3=3) W {3=3:2323)

W {3x3x3x3)
B (3}

W {3=3=3=3)
B (3

x3x10=10 1x3x10=10

123x10=<10

submodel 2.0nnx
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BAERFRE

X, AP T A2 24, Fih 2 28, AR A G R AT R -

# Error

onnx.utils.extract_model ('whole_model.onnx"',

'submodel_3.onnx"',

['24'],

[r28'1)

42.3. it ONNX &
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W (3=3x323)
B (3)

W {3x3x3=3}
B <3

W (3=32323)
B 3

W (3=3=3=3]
B (3

W {3=3=3=3)
B 43}

W {3e3ndnd)
B 3

W (3=3=3=3)

whole model.onnx
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MEHFRTAF Y, AR 24 7150 28 SR, BAEHEE AL 26, S E PR, (UL 24 2
TEIRVPR A 28 BOSEREY, PR IRER IR T B S 4l

L ERJLAERR B, BATRT DAL AR P i S BB i — B, U4 E AR R EA
IR P A A, A T s D R, BRI L HIA T A T RO T
BT R

WA BA MRS P BURE, WA, FATHZIR RIS TR A i, bR s T
PAHR i A B BT

42.3.2 Hith ONNX dhia] 1 = B91E

TE ] ONNX AU, 5% UL B — 5 5K 2 EAS I AR 5 | 4 it o AT AU (E . X 20 DT BE 2 > HE St
24 ONNX BRI PRPRS BEXSTF o, DA HUCEERBAE it i AT S (L, W AE S A2 RS L B M 22 T FRAT TR
B A W TR S B AT 55

AERIRIE 26— TR BUR B b, AT T — R AR P AFE R i 2. RIARR SRR, FRATRTRA
TEPRFR A i A ANAZ TR, R — 2 i, SREGH — BB I R R R TR Bl

onnx.utils.extract_model ('whole_model.onnx', 'more_output_model.onnx', ['input.1'], [

—'31'", '23', '25', '27'])

TERXA TR, ATERSFEA RS input. 1, fih 31 g9lIS, JEHAJLAMA T fhd . 2F A
IR
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1x3=20=20

1=3=18=18

lu3=1G=16

Txlx 14214

W (dwdudui}
B )

W [dwdudui)
B (1)
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B, Jil ONNX Runtime j547 more_output_model.onnx S /MBI, F&ATHAEIHIE L0517, H
TR, Hl T T AR AR A M S TR . B, ZEfUcIaating, ol A SURP R
O TR, oA

onnx.utils.extract_model ('whole_model.onnx', 'debug_model_1.onnx', ['input.l'], ['23
="1)

onnx.utils.extract_model ('whole _model.onnx', 'debug_model 2.onnx', ['23"'], ['25'"'])
onnx.utils.extract_model ('whole_model.onnx', 'debug model_3.onnx', ['23'], ['27'])
onnx.utils.extract_model ('whole_model.onnx', 'debug _model_4.onnx', ['25', '27'], ['31

='1)

FEXABIT A, FAHEERB N IR BB A T DU o] B TR, AR PR o AEJRICS, FRATR]
PASERIATIZ B TR, BRIATIZ TROTEIR G, SR B R O 5T TR AT A .

LA X 2 AR FRATATPASEIRIRER — AR, IRttt 230 2RIk 23 MO SR —AEE =4
TR, PO PR ffs AR VAR DU A TR . TATE, A T TR O RE, WA
SRR — N PER AR, FATHRARERS M ST A MR TR, 20 B0 HOX XA TR L

1x3n20x20

1x3x18x18 1312212

1=3x16=16

#Indud

FAREBUARIE SR 2 — A ONNX il TH . (H)2, 7ELPRmEoid, /AT 2 f PyTorch SFHESL T
ONNX A0, 33 FLA [ /) ) A -
1. —H PyTorch A1 g Ar , ONNX #EHL[f) 11 55 2 v0AE o SR U B I R] AP i) T e s 0 0 J 5 2
ONNX 2 LAY 75 A B IR s A S TE S P R Y
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2. HIEEFRATTREORUE ONNX WYL S A AL , FAT T AEAE PyTorch AL AT ONNX 55 S0 R ke ——
MR ZERG AT 1S AT, B 5] ONNX AN S & SR AR AT RERY

MMDeploy 4 PyTorch RSN T AR I BRI RE . (XS ThRE, AR LA i R A2 ¥ PyTorch A2 i) 5 31
PRAD AT AR S AT AR A T ONNX B . AT &7 Jm SL 8 v HA 4

424 G4

TEXRABRET , FAMIT T PyTorch, 22>) 7 ONNX BAUA G HYHIHR, EMA, FAPRESLT— N X RAFEN
FIH AL

* ONNX fiiJ{] Protobuf & X ALTEHIFFILFLZ .

o —/~ ONNX #i% 35 ModelProto,GraphProto,NodeProto,ValueInfoProto iXJL IR N
POE 3200

e ffiff] onnx.helper.make_xxx, AT PAKYE ONNX BLFL R E 5T 42 .

* onnx.save () AJPMEFAAL, onnx.load () A]PAEEARAL, onnx.checker.check_model () HJ
PARE B A E AT ST .

* onnx.utils.extract_model () A PAMJFARTY R B ER /17 40, FB @ L% A . it A s—A~
B AR,

o FIH-FRCBUERRCTfE, FRATAT DA% )5 ONNX B py ] 25 5L, SEBNT ONNX ASAY ) I i

2, AT ONNX A RFR 27 It —Bed% 7o [B—F, FA'1562%>] T PyTorch # ONNX 45 ¢ API
WO #4122 2] T B 5 SUR 7k PyTorch Al ONNX ZFARE S A R f e A1 s
>]'7 ONNX BRI A . %t ONNX fi ATRAY=A~T , FATTHEAS T DA XA 8 T ONNX A
AR Z A T .

URKZAR T IR E 247 % ONNX APL YR, WAL A1E ONNX [ Python APT SCHY,

212 Chapter 42. HZ: ONNX ERM &N S5iFiR


https://github.com/onnx/onnx/blob/main/docs/PythonAPIOverview.md

cHAPTER 43

Ubuntu18.04 35 ¥ #&i%¥ NDK snpe EIE R &

mmdeploy ARG, WRIRAE A S, o 2R proto 82 IMUBEL, A% O .
TR gRPC 7 U3 4 NDK 58 8 50 Hf

431 —, IFIFIREA

43.2 —. NDK 3z X 4ii% gRPC

1. $HL gRPC repo, £ host 41k protoc fl grpc_cpp_plugin

2R AR

apt-get update && apt-get install -y libssl-dev

git clone https://github.com/grpc/grpc ——-recursive=1 —-—-depth=1
mkdir -p cmake/build

pushd cmake/build

R O O 2

$ cmake \
-DCMAKE_BUILD_TYPE=Release \
-DgRPC_INSTALL=ON \
-DgRPC_BUILD_TESTS=OFF \
-DgRPC_SSL_PROVIDER=package \
RNV

(Rt
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$He

TELEE host HHE
$ make —-j

sudo make install

2. F# NDK, %z ¥ %1% android aarch64 Fr =S

$ wget https://dl.google.com/android/repository/android-ndk-rl17c-linux—-x86_64.zip
$ unzip android-ndk-rl7c-linux-x86_64.zip

# RENELE

E

$ export ANDROID_NDK=/path/to/android-ndk-rl7c

cd /path/to/grpc
$ mkdir -p cmake/build_aarch64 && pushd cmake/build_aarch64

S cmake ../.. \
—-DCMAKE_TOOLCHAIN_FILE=S5{ANDROID_NDK}/build/cmake/android.toolchain.cmake \
—-DANDROID_ABI=arm64-v8a \

—-DANDROID_PLATFORM=android-26 \
—-DANDROID_TOOLCHAIN=clang \

—-DANDROID_STL=c++_shared \

-DCMAKE_BUILD_TYPE=Release \
—-DCMAKE_INSTALL_PREFIX=/tmp/android_grpc_install_shared

$ make -j

$ make install

3. W} /tmp/android_grpc_install WA SEEEIYZEEE 04

$ cd /tmp/android_grpc_install
$ tree -L 1

F— bin
— include
— 1ib

L— share

214 Chapter 43. Ubuntu18.04 3z X 45i¥ NDK snpe #IEiR %
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/

43.3 =. [TTEkd] B NDK gRPC EHIEHR

1. Zf1% gRPC Har11 helloworld

$ cd /path/to/grpc/examples/cpp/helloworld/
$ mkdir cmake/build_aarch64 -p && pushd cmake/build_aarch64

$ cmake ../.. \

—DCMAKE_TOOLCHAIN_FILE=S{ANDROID NDK }/build/cmake/android.toolchain.cmake \
—-DANDROID_ABI=arm64-v8a \

—-DANDROID_PLATFORM=android-26 \

-DANDROID_STL=c++_shared \

-DANDROID_TOOLCHAIN=clang \

-DCMAKE_BUILD TYPE-Release \
—-Dabsl_DIR=/tmp/android_grpc_install_shared/lib/cmake/absl \
—-DProtobuf_DIR=/tmp/android_grpc_install_shared/lib/cmake/protobuf \
-DgRPC_DIR=/tmp/android_grpc_install_shared/lib/cmake/grpc

$ make -3

$ 1ls greeter*

greeter_async_client greeter_async_server greeter_callback_server greeter_
—server

greeter_async_client2 greeter_callback_client greeter_client

2. FTIFFHLRAGK, push 4458 3] /data/local/tmp Hag
tips: XFEPFHL, WE - BAT, miily 7 RATEATT L EREC, RIG A4 BEITIT USB i

$ adb push greeter* /data/local/tmp

3. adb shell #EFHL, 4T client/server

/data/local/tmp $ ./greeter_client

Greeter received: Hello world

43.4 4. X %iF snpe HIERSF

L. 4T7F snpe tools ¥, FEK 1.59 JiA . MRHEF B EIMRA &

{13 snpe >= 1.60 JF 451l clang-8.0, Wit S5IH¥X%5 5 libc++_shared.so A 3f % .

$ export SNPE_ROOT=/path/to/snpe-1.59.0.3230

2. FTF mmdeploy snpe server H 3%, i 32 X 4iF gRPC B} A1

43.3. =. [T7@kid] B NDK gRPC RHIER 215
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cd /path/to/mmdeploy

cd service/snpe/server

$ mkdir -p build && cd build

$ export ANDROID_NDK=/path/to/android-ndk-rl7c

$ cmake .. \

—-DCMAKE_TOOLCHAIN_FILE=S/ANDROID NDK ROOT }/build/cmake/android.toolchain.cmake \
—-DANDROID_ABI=arm64-v8a \

—-DANDROID_PLATFORM=android-26 \

—-DANDROID_STL=c++_shared \

-DANDROID_TOOLCHAIN=clang \

-DCMAKE_BUILD_TYPE=Release \
-Dabsl_DIR=/tmp/android_grpc_install_shared/lib/cmake/absl \
-DProtobuf_DIR=/tmp/android_grpc_install_shared/lib/cmake/protobuf \
-DgRPC_DIR=/tmp/android_grpc_install_shared/lib/cmake/grpc

$ make —j

S file inference_server

inference_server: ELF 64-bit LSB shared object, ARM aarché64, version 1 (SYSV), .
—dynamically linked, interpreter /system/bin/linker64,.
—BuildID[shal]=252aa04e2b982681603dacb74b571be2851176d2, with debug_info, not.
—stripped

AT fBE] infernece_server, adb push 2|4 ERIFT 4T .

43.5 . EFER proto QO

WAL inference.proto, FFEEFIAE.cpp Fl.py H{FH: 1

$ python3 -m pip install grpc_tools —--user
$ python3 -m grpc_tools.protoc -I./ —-python_out=./client/ —--grpc_python_out=./

—client/ inference.proto

$ 1In -s "which protoc-gen-grpc’
$ protoc —--cpp_out=./ —-—-grpc_out=./ -—--plugin=protoc-gen—-grpc=grpc_cpp_plugin .

—inference.proto
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43.6 SEHH

* snpe tutorial https://developer.qualcomm.com/sites/default/files/docs/snpe/cplus_plus_tutorial.html
¢ gRPC cross build script https://raw.githubusercontent.com/grpc/grpc/master/test/distrib/cpp/run_distrib_test_cmake_aarch64_cross.

* stackoverflow https://stackoverflow.com/questions/54052229/build-grpc-c-for-android-using-ndk-arm-linux-

androideabi-clang-compiler
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FAQ

441 TensorRT

¢ "WARNING: Half2 support requested on hardware without native FP16 support, performance will be negatively
affected.”

Fp16 mode requires a device with full-rate fp16 support.

 “error: parameter check failed at: engine.cpp::setBindingDimensions::1046, condition: profileMinDims.d[i] <=

dimensions.d[i]”

When building an ICudaEngine from an INetworkDefinit ion that has dynamically resizable inputs, users

need to specify at least one optimization profile. Which can be set in deploy config:

backend_config = dict(
common_config=dict (max_workspace_size=1 << 30),
model_inputs=][
dict (
input_shapes=dict (
input=dict (
min_shape=[1, 3, 320, 320],
opt_shape=[1, 3, 800, 1344],
max_shape=[1, 3, 1344, 13441]1)))
1)

The input tensor shape should be limited between min_shape and max_shape.
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e error: [TensorRT] INTERNAL ERROR: Assertion failed: cublasStatus == CUBLAS_STATUS_SUCCESS”

TRT 7.2.1 switches to use cuBLASLEt (previously it was cuBLAS). cuBLASL is the defaulted choice for SM version
>=7.0. You may need CUDA-10.2 Patch 1 (Released Aug 26, 2020) to resolve some cuBLASL' issues. Another

option is to use the new TacticSource API and disable cuBLASLL tactics if you dont want to upgrade.

44.2 Libtorch

e Error: libtorch/share/cmake/Caffe2/Caffe2Config.cmake:96 (message) :Your
installed Caffe2 version uses cuDNN but I cannot find the cuDNN libraries.

Please set the proper cuDNN prefixes and / or install cuDNN.

May export CUDNN_ROOT=/root/path/to/cudnn to resolve the build error.

44.3 Windows

¢ Error: similar like this OSError: [WinError 1455] The paging file is too small
for this operation to complete. Error loading "C:\Users\cx\miniconda3\
lib\site—-packages\torch\lib\cudnn_cnn_infer64_8.d11" or one of its

dependencies

Solution: according to this post, the issue may be caused by NVidia and will fix in CUDA release 11.7. For now
one could use the fixNvPe.py script to modify the nvidia dlls in the pytorch lib dir.

python fixNvPe.py ——input=C:\Users\user\AppDatal\Local\Programs\Python\
Python38\lib\site-packages\torch\1lib\*.dl1l

You can find your pytorch installation path with:

import torch

print (torch. file )

Y% enable_language(CUDA) 45

—— Selecting Windows SDK version 10.0.19041.0 to target Windows 10.0.19044.
—— Found CUDA: C:/Program Files/NVIDIA GPU Computing Toolkit/CUDA/v11.1 (found.
—version "11.1™)
CMake Error at C:/Software/cmake/cmake-3.23.1-windows-x86_64/share/cmake-3.23/
—Modules/CMakeDetermineCompilerId.cmake:491 (message) :
No CUDA toolset found.
Call Stack (most recent call first):
C:/Software/cmake/cmake-3.23.1-windows—-x86_64/share/cmake—3.23/Modules/
—CMakeDetermineCompilerId.cmake:6 (CMAKE_DETERMINE_COMPILER_ID_BUILD)
C:/Software/cmake/cmake-3.23.1-windows—x86_64/share/cmake—-3.23/Modules/

—CMakeDetermineCompilerId.cmake:59 (__determine_compiler_id_test) CF W 4k%E)
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(£ 50

C:/Software/cmake/cmake—-3.23.1-windows—-x86_64/share/cmake—3.23/Modules/
—CMakeDetermineCUDACompiler.cmake:339 (CMAKE_DETERMINE_COMPILER_ID)

C:/workspace/mmdeploy-0.6.0-windows—-amd64-cudall.l-tensorrt8.2.3.0/sdk/1ib/
—cmake/MMDeploy/MMDeployConfig.cmake:27 (enable_language)

CMakeLists.txt:5 (find_package)

JEiP: CUDA Toolkit 11.1 Z234 4 Visual Studio 2 1, I8 VS BB G %3, i VS W43 37,
f#if% CUDA Toolkit /#2225 (ki 1 VS Jdi ) £

fige e Jj ik W DA G T DB DUAE 1 07 2Ok MR P X A R . B AN RF C:\Program Files)\
NVIDIA GPU Computing Toolkit\CUDA\v1l.l\extras\visual_studio_integration\

MSBuildExtensions W HJ PO 4~ 3CfF #% Dl 3] C:\Software\Microsoft Visual Studio\
2022\Community\Msbuild\Microsoft\VC\v170\BuildCustomizations H3x . AEKE

MRS B 1 DA T

44.4 ONNX Runtime

* Windows RGE T, ST HAL I PA S, SDK HE R ) i 3]

onnxruntime.capi.onnxruntime_pybindll_state.Fail: [ONNXRuntimeError] : 1 : FAIL :._

—Failed to load library, error code: 193

JEH : FERORTHY) windows REEH, RGEHAE T NAM onnxruntime.dll, HRJfemak, &

w3

C:\Windows\SysWOW64\onnxruntime.dll
C:\Windows\System32\onnxruntime.dll

firdk Jitk: AR PIATr RATE A

1. ¥ F 4469 onnxruntime #11f) 1ib FI 3% ) dll % 01%] mmdeploy_onnxruntime_ops.dil #9712 % (4
173 Jf Everything JEf7774k)

2. FFRGEHAT FIE A L, SEHOMEAE], ATEEW K BB ORI ) A

445 Pip

* pip installed package but could not import them.

Make sure your are using conda pip.
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$ which pip
# /path/to/.local/bin/pip
/path/to/miniconda3/1lib/python3.9/site-packages/pip
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CHAPTER 48

apis/tensorrt

mmdeploy.apis.tensorrt.from_onnx (onnx_model: Union[str, onnx.onnx_ml_pb2.ModelProto],

output_file_prefix: str, input_shapes: Dict[str, Sequence[int]],
max_workspace_size: int = 0, fpl6_mode: bool = False, intS_mode:
bool = False, int8_param: Optional[dict] = None, device_id: int = 0,
log_level: tensorrt.Logger.Severity = tensorrt.Logger. ERROR,

**kwargs) — tensorrt.ICudaEngine

Create a tensorrt engine from ONNX.

B

onnx_model (str or onnx.ModelProto) -- Input onnx model to convert from.
output_file_prefix (str)-- The path to save the output ncnn file.

input_shapes (Dict [str, Sequence[int]]) -- The min/opt/max shape of each

input.

max_workspace_size (int) -- To set max workspace size of TensorRT engine. some

tactics and layers need large workspace. Defaults to 0.

fpl6_mode (bool) -- Specifying whether to enable fp16 mode. Defaults to False.
int8_mode (bool) -- Specifying whether to enable int8 mode. Defaults to False.
int8_param (dict) -- A dict of parameter int§ mode. Defaults to None.

device_id (int) -- Choice the device to create engine. Defaults to 0.
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* log_level (trt.Logger.Severity) -- The log level of TensorRT. Defaults to
trt.Logger. ERROR.

&1l The TensorRT engine created from onnx_model.

BRI HY tensorrt.ICudaEngine

Pl

>>> from mmdeploy.apis.tensorrt import from_onnx

>>> engine = from_onnx (

>>> "onnx_model.onnx",

>>> {"input': {"min_shape" : [1, 3, 160, 1601,
>>> "opt_shape" : [1, 3, 320, 320],
>>> "max_shape" : [1, 3, 640, 6401}},
>>> log_level=trt.Logger.WARNING,

>>> fpl6_mode=True,

>>> max_workspace_size=1 << 30,

>>> device_1id=0)

>>> )

mmdeploy.apis.tensorrt.is_available ()

Check whether TensorRT package is installed and cuda is available.
R0 True if TensorRT package is installed and cuda is available.
BRMZRI bool

mmdeploy.apis.tensorrt.is_custom_ops_available ()

Check whether TensorRT custom ops are installed.
&\l True if TensorRT custom ops are compiled.
RMIZRA bool

mmdeploy.apis.tensorrt.load (path: str) — tensorrt.ICudaEngine

Deserialize TensorRT engine from disk.
%4 path (str) -- The disk path to read the engine.
&1 The TensorRT engine loaded from disk.
B ARH tensorrt.ICudaEngine

mmdeploy.apis.tensorrt.onnx2tensorrt (work_dir: str, save_file: str, model_id: int, deploy_cfg:
Union|str, mmcv.utils.config. Config], onnx_model: Union[str,
onnx.onnx_ml_pb2.ModelProto], device: str = cuda:0’,
partition_type: str = ‘end2end’, **kwargs)
Convert ONNX to TensorRT.
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SCRREBI

>>> from mmdeploy.backend.tensorrt.onnx2tensorrt import onnx2tensorrt

>>> work _dir = 'work dir'

>>> save_file = 'endZend.engine'

>>> model_id = 0

>>> deploy_cfg = ('configs/mmdet/detection/"'
'detection_tensorrt_dynamic-320x320-1344x1344.py")

>>> onnx_model = 'work_dir/end2end.onnx’

>>> onnx2tensorrt (work_dir, save_file, model_id, deploy_cfg,

onnx_model, 'cuda:0"')

S8
e work_dir (str)-- A working directory.

* save_file (str) -- The base name of the file to save TensorRT engine. E.g.

end2end.engine.
* model_id (int) -- Index of input model.
* deploy_cfg(str | mmcv.Config)-- Deployment config.
* onnx_model (str | onnx.ModelProto) -- input onnx model.
* device (str) -- A string specifying cuda device, defaults to ‘cuda:0’.
* partition_type (str) -- Specifying partition type of a model, defaults to ’end2end’.

mmdeploy.apis.tensorrt.save (engine: tensorrt.ICudaEngine, path: str) — None

Serialize TensorRT engine to disk.
S8
* engine (tensorrt.ICudaEngine) -- TensorRT engine to be serialized.

* path (str) -- The absolute disk path to write the engine.
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apis/onnxruntime

mmdeploy.apis.onnxruntime.is_available ()

Check whether ONNX Runtime package is installed.
iR\ True if ONNX Runtime package is installed.
BRI bool

mmdeploy.apis.onnxruntime.is_custom_ops_available ()

Check whether ONNX Runtime custom ops are installed.
&[] True if ONNX Runtime custom ops are compiled.
BRMZRA bool
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cHAPTER B0

apis/ncnn

mmdeploy.apis.ncnn.from_onnx (onnx_model: Union[onnx.onnx_ml_pb2.ModelProto, str],

output_file_prefix: str)
Convert ONNX to ncnn.

The inputs of ncnn include a model file and a weight file. We need to use a executable program to convert the .onnx

file to a .param file and a .bin file. The output files will save to work_dir.

L]

>>> from mmdeploy.apis.ncnn import from_onnx
>>> onnx_path = 'work_dir/end2end.onnx'
>>> output_file_prefix = 'work_dir/end2end’

>>> from_onnx (onnx_path, output_file_prefix)

S8
* onnx_path (ModelProto/str) -- The path of the onnx model.

* output_file_prefix (str)-- The path to save the output ncnn file.

mmdeploy.apis.ncnn.is_available ()

Check whether ncnn and onnx2ncnn tool are installed.

J&[A] True if ncnn and onnx2ncnn tool are installed.

BRMIZRAY bool
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mmdeploy.apis.ncnn.is_custom_ops_available ()

Check whether ncnn extension and custom ops are installed.

JR& 1] True if ncnn extension and custom ops are compiled.

BRMRAY bool
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apis/pplinn

mmdeploy.apis.pplnn.is_available ()

Check whether pplnn is installed.
&9l True if pplnn package is installed.
BRI bool

237



mmdeploy Documentation, %% 0.7.0

238 Chapter 51. apis/pplnn



CHAPTER D2

Indices and tables

* genindex

e search

239



mmdeploy Documentation, %% 0.7.0

240 Chapter 52. Indices and tables



Python &R & 5]

m

mmdeploy.
mmdeploy.
mmdeploy.
mmdeploy.
mmdeploy.

apis,
apis.
apis.
apis.

apis.

227

ncnn, 235
onnxruntime, 233
pplnn, 237
tensorrt, 229

241



mmdeploy Documentation, %% 0.7.0

242 Python ERES|



=5

F

from_onnx () (£ mmdeploy.apis.ncnn 353 %), 235
from_onnx () (&£ mmdeploy.apis.tensorrt $2 3z +), 229

is_available () (£ mmdeploy.apis.ncnn 53 ),

235

is_available () (& mmdeploy.apis.onnxruntime #%
), 233

is_available () (f£ mmdeploy.apis.pplnn #2 3t ),
237

is_available () (f£ mmdeploy.apis.tensorrt #53=),
230

is_custom_ops_available () (E mmde-
ploy.apis.ncnn #¥e+), 235

is_custom_ops_available () @3 mmde-
ploy.apis.onnxruntime ¥£3 ), 233

is_custom_ops_available () (E mmde-

ploy.apis.tensorrt #3239, 230

L

load () (£ mmdeploy.apis.tensorrt 23 ), 230
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mmdeploy.apis.ncnn
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mmdeploy.apis.onnxruntime

A, 233

mmdeploy.apis.pplnn
Bk, 237

mmdeploy.apis.tensorrt
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O

onnx2tensorrt () (f£ mmdeploy.apis.tensorrt 123
#), 230
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save () (f£ mmdeploy.apis.tensorrt ¥23¥), 231
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