Yolov5 pytorch mlufBtEHIE

B Yolov53#Y: https://github. com/ultralytics/yolov5/releases/tag/v4. 0

EAEATE I : https://github. com/ultralytics/yolov5/releases/download/v4. 0/yolov5s. pt
BIEFFENRIE: http://gitlab. software. cambr icon. com/neuware/software/ae/solution/270_sample/yolov5_demo
MLU SDKhfiZ: 1.7.0

MLU PYTORCHhZ: 1.3.0
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BT EHyolov5iERIZ /Py Torchl. 8. xBiA _E#4T, WIMLUEIPyTorchif21. 3. Ok,
SRARPyTorchEBzipEAEIREITNRE, MAE1. 3. 0L 2HF, WMREL. 3. OMAEA LEEITASHARpt, SHIRE.

Traceback (most recent call last):
File "detect.py", line : in <=module:=
detect()
File "detect.py”, line 84, in detect
model = attempt_ 103d(w91ghta map_location=device) # load FP32 model
File “,hom ambricon- Tent,;hangkun yolovS/yolovs_/models/experimental.py”, line 141, 1in attempt_load

state_dict = torch.load(weights[0], map_locatio

File “,torch,uenuJ,pvtorch,11b,pvthon; 6/slte-p: 5 fserialization.py”, line 507, in load
return _load(f, map_location, pickle_module, i 5

File “,torch,uenuJ,pvtorch,11b,pvthon; /slte 5 rialization.py", line 680, in _load
raise RuntimeError("{} 1s a zip archive (did you mean to use torch.jit.load()?)".format(f.name))

RuntimeError: weights/yolov5s.pt 1s a zip archive (did you mean te use torch.jit.load()?)

&3 PyTorchil. 8. 0If1E

AT LAYt A condagi #FvirtualenvBl @ — pythonEHIFE, AHIZAAIZpython3. 6. 10, REMITIN TS R%Epytorchl. 8.0 cpulfi.

pip install torch==1.8.0+cpu torchvision==0.9.0+cpu torchaudi 0==0.8.0 -f https://downl oad. pytorch. or g/ whl
/torch_stable. htn

PE{Rp iR AR A

THEFyolovs5KiB:

git clonehttps://github. com/ultralytics/yolov5. git

git checkout v4.0

{&Xdetect. py

SHNARARS: torch. save (model. state_dict(), "./weights/unzip.pt", _use_new_zipfile_serialization=False)

18 def detect(save_img=False):

19 source, welghts, w_1img, save_txt, img opt.source, opt.weights, opt.view_img, opt.save_txt, opt.img_size
20 b .15 1 . endswi .txt') or source.lower().startswith(

21 T :

22

23

24 save_dir = Path(lncrement _path(Path(opt.project) / opt.name, exist_ok=opt

25 save_dir / 'la if save_txt else save dir). mldlr(parenta_ rue, exist_o

set_logging()
vice = select_device(opt.device)
half = device.type != 'cpu

_use_new_zipfile_serialization=False)

mode1 half()

THESEE:


https://github.com/ultralytics/yolov5/releases/tag/v4.0
https://github.com/ultralytics/yolov5/releases/download/v4.0/yolov5s.pt
http://gitlab.software.cambricon.com/neuware/software/ae/solution/270_sample/yolov5_demo
https://github.com/ultralytics/yolov5.git
http://unzip.pt

wgethttps://github. com/ultralytics/yolov5/releases/download/v4. 0/yolov5s. pt
E{Tpython detect. py ——device cpu ——weights yolov5s. pt

HRunzip. pt3CfF, XN ptRILUHEIMLU PyTorchfER.

Zik, PTRERRATAESER.

HmEF
&2 /workspace/neuware_sdk_ubuntu_prebuild/venv/lib/python3. 6/site-packages/torch/nn/modules/activation. py, #/NSiLU, Hardswishi&E &%
class Hardswish(Module) : # export—friendly version of nn.Hardswish()
@staticmethod
def forward(x) :
# return x * F.hardsigmoid(x) # for torchscript and CoreML
return x * F.hardtanh(x + 3, 0., 6.) / 6. # for torchscript, CoreML and ONNX
class SiLU(Module) : # export—friendly version of nn.SiLU()
@staticmethod
def forward(x) :
return x * torch. sigmoid(x)
&84 /workspace/neuware_sdk_ubuntu_prebuild/venv/lib/python3. 6/site-packages/torch/nn/modules/__init__.py, ;EMSiLU, HardswishiiE R
1, from .activation import HUARfASILU, Hardswish,

2, _all__ = f3RM'SiLU', 'Hardswish'

MLUFSIE T 1

ERBERAERENENU SDK 1.7.0OfF A, EFMBELEBNT:

1. IMEREB (ZFEaEHBT)

{F %% vellow. hub. cambricon. com/pytorch/pytorch:0. 15. 0-ubuntulé. 04
#/bin/bash

export MY_CONTAINER="Cambr icon-MLU270-v1. 7. O-pytorch"

num="docker ps -algrep "$MY_CONTAINER" |wc -1°

echo $num

echo $MY_CONTAINER

if [ 0 —eq $num ];then

xhost +

docker run —e DISPLAY=unix$DISPLAY ——device /dev/cambricon_dev0 ——net=host ——pid=host -v /sys/kernel/debug:/sys/kernel/debug -v /tmp/. X11
—unix:/tmp/. X11-unix —it ——privileged ——name $MY_CONTAINER -v $PWD/Cambr icon-MLU270/:/home/Cambr icon-MLU270 \

-v $PWD/.. /tar_package/datasets:/home/Cambricon-MLU270/datasets \

-v $PWD/. . /tar_package/mode|s:/home/Cambr icon-MLU270/mode s \

yel low. hub. cambr icon. com/pytorch/pytorch:0. 15. 0-ubuntu16. 04 /bin/bash
else

docker start $MY_CONTAINER

#sudo docker attach $MY_CONTAINER

docker exec —ti $MY_CONTAINER /bin/bash

fi

~vERSEENX


https://github.com/ultralytics/yolov5/releases/download/v4.0/yolov5s.pt
http://yolov5.pt
http://unzip.pt
http://yellow.hub.cambricon.com/pytorch/pytorch:0.15.0-ubuntu16.04
http://debug/sys/kernel/debug
http://X11-unix/tmp/.X11-unix
http://X11-unix/tmp/.X11-unix
http://datasets/home/Cambricon-MLU270/datasets
http://models/home/Cambricon-MLU270/models
http://yellow.hub.cambricon.com/pytorch/pytorch:0.15.0-ubuntu16.04

2. B5EMLU PyTorch

source /torch/venv3/pytorch/bin/activate
3 BB KD
fEyolovSHIE R T, FEE{EMmodels/experimental. pyERH AL

1) SINEE

(pytorch) root@localhost:/home/Cambricon-MLU270/test/yolov5s—src# git diff

diff ——git a/models/experimental.py b/models/experimental. py
index 2dbbf7f..c83c685 100644
——— a/models/exper imental. py
+++ b/models/exper imental. py
@@ -1,4 +1,6 @@
# This file contains experimental modules
+import matplotlib
+matplotlib. use ('Agg')
import numpy as np
import torch
1E models/experimental.py, SkEBIEAN import matplotlib F1 matplotlib.use('Agg') BT
2). f&EiEEmode | X5
def attempt_load (weights, map_location=None) :
from models. yolo import Model
model = Model ('. /models/yolov5s. yaml"')
state_dict = torch. load (weights[0], map_location="cpu')
model. float (). fuse (). eval ()
mode|. load_state_dict (state_dict, strict=False)
model. float (). fuse (). eval
return model
XEEIANFERyolovss, FRLABIEZAN . /models/yolov5s. yaml
3) I

python detect. py ——device cpu ——weights unzip. pt


http://localhost/home/Cambricon-MLU270/test/yolov5s-src
http://yolov5s-v4.pt

(pytorch) root@l olovS_demo# python detect.py --device cpu --weights weights/unzip.pt
cpu', cl. , conf_thre: device="cpu’, exist_ok=F name='exp', project='r

Inf=False, save_txt=F s e 1 view_img=False, weights=['weights/unzip.pt']

using torch 1.3.

module

arguments
models . common . Focus

[3, 32, 3
models . common. Conv

.Conv
.SPP

.Conv

mpling.Upsample

mpling.Upsample

[17

373 parameter:
olovs_demo/data/




Etk, EAKIPptIERBAZRLIZENLU pytorch B Topuil.

Bt

1. fEdetect.py®, 7£ Run inference Li&AN{XHL

import torch_mlu

import torch_mlu. core.mlu_quantize as mlu_quantize



import torch_mlu. core.mlu_model as ct

global quantized_model
if opt.cfg == 'qua':
qconfig = {'iteration':2, 'firstconv':False}

quantized_model = mlu_quantize. quantize_dynamic_mlu(model, qconfig, dtype='int8', gen_quant=True)

# Run inference
t0 = time. time ()

img = torch. zeros ((1, 3, imgsz, imgsz), device=device) # init img

# Inference

t1 = time_synchronized()

if opt.cfg == 'cpu':

pred = model (img, augment=opt. augment) [0]

print('run cpu')

elif opt.cfg == 'qua':
pred = quantized_model (img) [0]
torch. save (quantized_model. state_dict(), 'yolovbs_int8.pt"')

print('run qua')

if __name__ == '__main__':

parser. add_argument ('——cfg', default="cpu', help='qua and off')

parser. add_argument ('"——jit', type=bool, default=False)

2. T

python detect. py ——weights weights/unzip. pt ——source data/images/ ——cfg qua


http://yolov5s_int8.pt
http://unzip.pt

(pytorch) root@l ource data/imag
L

CNML: 7.16.2 Ba!

device= exist_ok=F

augment=Fal
Junzip.pt'])

‘data/image

cfg="qua*

ource: update=

.common.
torch.nn.module:
models .common.
models .common.
model
torch.nn.module:
model

mpling.Upsample

mpling.Upsample

24 [17, 28, :
Model Summary: 283

Fusing layers...
Model Summar; 4 lay 5 gre s
224 layers, 973 parameters, 229245 gradients
The *iteration' key in qconfig has been deprecated in this version. Users needn't
We will calculate quantization parameters by real forward times controlled by users.
t demo/data/images/bus.jpg: run qua
demo/data/1image: dane.jpg: run qua

torch. save (quantized model. state dict(), 'weights/yolov5s_int8.pt")

XARBELEweightsBERTRE—ITENXIFMyolovbs_int8. pt3Xf

Z=

BT 8- EHFEMAEn v L, BTSN HEEERRERFN, &E—EAnuE TR,

{&mode |s/yolo. pyRIER XS .

class Detect (nn. Module) :
stride = None # strides computed during build

export = False # onnx export

/ --cfg qua

, 1191,

, img_size=640, iou_thre!

[116, 98, 156, 1

name='exp', project='result’,



http://yolov5s_int8.pt
http://yolov5s_int8.pt

def __init__ (self, nc=80, anchors=(), ch=()): # detection layer
super (Detect, self). _init_ ()

self.anchors_list = |ist(np.array(anchors).flatten())
self. num_anchors = len(self.anchors_list)

self.nc = nc # number of classes

self.no = nc + 5 # number of outputs per anchor
self.nl = len(anchors) # number of detection layers
self.na = len(anchors[0]) // 2 # number of anchors
self.grid = [torch. zeros(1)] * self.nl # init grid

a = torch. tensor (anchors). float().view(self.nl, -1, 2)

self. register_buffer ("anchors', a) # shape(nl, na, 2)
self. register_buffer ("anchor_grid', a.clone().view(self.nl, 1, =1, 1, 1, 2)) # shape(nl,1,na, 1,1,2)
self.m = nn.ModuleList (nn. Conv2d (x, self.no * self.na, 1) for x in ch) # output conv

self. img_h = 640
self. img_w = 640
self.conf_thres = 0.25
self. iou_thres = 0.45
self. maxBoxNum = 1024

def forward(self, x):
# x = x.copy () # for profiling
z = [] # inference output

output = []

self.training |= self.export

if x[0].device. type == 'mlu’:
for i in range(self.nl):

x[i] = self.m[i](x[i]) # conv
y = x[i].sigmoid()
# print('y. shape: ', y. shape)
output. append (y)
detect_out = torch. ops. torch_mlu. yolov5_detection_output (output[0], output[1], output[2],
self.anchors_list, self.nc, self.num _anchors,
self. img_h, self.img_w, self.conf_thres, self. iou_thres, self.maxBoxNum)

# [10, 13, 16, 30, 33, 23,30, 61, 62, 45, 59, 119, 116, 90, 156, 198, 373, 326]
return detect_out

for i in range(self.nl):

x[i] = self.m[i] (x[i]) # conv

bs, _, ny, nx = x[i]. shape # x(bs, 255, 20, 20) to x(bs, 3, 20, 20, 85)
AUEER, XEIgDetectt, 1B A, FHiiImluZIFAIE Ftorch. ops. torch_mlu. yolov5_detection_output
detect_out = torch. ops. torch_mlu. yolov5_detection_output
XEETFRBimgESEEAN 640 6401ERHIN.
detect. py R EMEIBMERIZITHIAR
81—/ get_boxesHIEEE, FIEMtorch. ops. torch_mlu. yolov5_detection_output3XREUAERFEIE, FNEKBicoulIREUERNFLIESRT -

import numpy as np



def get boxes(prediction, batch_size=1, img_size=640):

Returns detections with shape:

(x1, y1, x2, y2, object_conf, class_score, class_pred)

reshape_value = torch. reshape (prediction, (-1, 1))
num_boxes_final = reshape_value[0]. item()
print ("num_boxes_final: ', num_boxes_final)
all_list = [[] for _ in range(batch_size)]
for i in range(int (num_boxes_final)):
batch_idx = int(reshape_value[64 + i * 7 + 0]. item())
if batch_idx >= 0 and batch_idx < batch_size:
bl = reshape value[64 + i * 7 + 3]. item()
br = reshape_value[64 + i * 7 + 4]. item()
bt = reshape _value[64 + i * 7 + 5]. item()
bb = reshape_value[64 + i * 7 + 6]. item()
if bt — bl >0 and bb —-br > 0:

all_list[batch_idx]. append(bl)

all_list[batch_idx]. append (br)

all_list[batch_idx]. append (bt)

all_list[batch_idx]. append (bb)

all_list[batch_idx]. append (reshape_value[64 + i * 7 + 2]. item())

all_list[batch_idx]. append (reshape value[64 + i * 7 + 1]. item())
output = [np.array(all_list[i]).reshape(-1, 6) for i in range(batch_size)]

return output
i mlu WEEERR

def detect (save_img=False) :

source, weights, view_img, save_txt, imgsz = opt.source, opt.weights

opt.view_img, opt.save_txt

webcam = source. isnumeric() or source.endswith('.txt') or source. lower (). startswith(

("rtsp://", 'rtmp://', 'http://"))

# Directories

opt. img_size

save_dir = Path(increment_path (Path (opt. project) / opt.name, exist_ok=opt.exist_ok)) # increment run
(save_dir / 'labels' if save_txt else save_dir).mkdir (parents=True, exist_ok=True) # make dir

# Initialize
set_logging ()
device = select_device (opt. device)

half = device. type != 'cpu' # half precision only supported on CUDA

# Load model

model = attempt_load (weights, map_location=device) # load FP32 model

imgsz = check_img_size (imgsz, s=model.stride.max()) # check img_size

if half:
model. half() # to FP16

# Second-stage classifier
classify = False
if classify:

modelc = load_classifier (name='resnet101', n=2) # initialize
modelc. load_state_dict (torch. load ('weights/resnet101. pt', map_location=device) ['model']).to(device).eval ()

# Set Dataloader
vid_path, vid_writer = None, None
if webcam:

view_img = True

cudnn. benchmark = True # set True to speed up constant image size inference

dataset = LoadStreams (source, img_size=imgsz)
else:

save_img = True

dataset = Loadlmages (source, img_size=imgsz)

# Get names and colors

names = model.module. names if hasattr (model, 'module’) else model. names
colors = [[random. randint (0, 255) for _ in range(3)] for _ in names]
global quantized_model
global quantized_net
if opt.cfg == 'qua':
qconfig = {'iteration':2, 'firstconv':False}
quantized_mode! = mlu_quantize. quantize_dynamic_mlu(model, qconfig, dtype='int8', gen_quant=True)

elif opt.cfg == 'mlu’


http://opt.name
http://resnet101.pt

from models. yolo import Model

model = Model ('. /models/yolov5s. yaml'). to(torch. device ('cpu'))

model. float (). fuse (). eval ()

quantized net = torch mlu. core.mlu_quantize. quantize_dynamic_mlu(model)
#state_dict = torch. load(". /yolov5s_int8. pt")

state_dict = torch. load (weights[0])

quantized_net. load_state_dict (state_dict, strict=False)

quantized_net. eval ()

quantized_net. to(ct.mlu_device())

if opt. jit:
print ("### jit")
ct. save_as_cambricon('weights/yolov5s_int8_1_4")
torch. set_grad_enabled (False)
ct. set_core_number (4)
trace_input = torch.randn(1, 3, 640, 640, dtype=torch. float)
input_mlu_data = trace_input. type (torch. HalfTensor). to(ct. mlu_device())
quantized_net = torch. jit. trace(quantized_net, input_mlu_data, check_trace=False)

HEhnmufHEE SR
# Run inference
t0 = time. time ()
img = torch. zeros ((1, 3, imgsz, imgsz), device=device) # init img
_ = model (img.half() if half else img) if device.type != 'cpu’' else None # run once
for path, img, imOs, vid_cap in dataset:
img_letter = letterbox0(im0s, new_shape=imgsz) [0]
img = torch. from_numpy (img) . to(device)
img = img.half() if half else img. float() # uint8 to fp16/32
img /= 255.0 # 0 — 255 t0 0.0 - 1.0
if img.ndimension() == 3:
img = img. unsqueeze (0)

# Inference
t1 = time_synchronized()
#pred = model (img, augment=opt. augment) [0]
if opt.cfg == 'cpu':
pred = model (img, augment=opt. augment) [0]
print('run cpu')
elif opt.cfg == 'qua':
pred = quantized_model (img) [0]
torch. save (quantized_model. state_dict (), 'weights/yolov5s_int8.pt")
print('run qua')
elif opt.cfg == 'mlu":
img = img. type (torch. HalfTensor). to(ct. mlu_device())
img = img. to(ct.mlu_device())
pred = quantized_net (img) [0]
pred=pred. data. cpu (). type (torch. FloatTensor)
box_result = get_boxes (pred)
det = box_result[0].tolist()
with open("result/yolov5s_mlu_output. txt", "w+") as f:
for *xyxy, conf, cls in reversed(det):
fowrite ("{J\n{}\n{}\n{}\n". format Ckxyxy))
label = f' {names[int(cls)]} {conf:.2f}"
plot_one_box (xyxy, img_letter, label=label, color=colors[int(cls)], line_thickness=1)

import os
cv2. imwrite ("result/mlu_out_{}. jpg". format (os. path. basename (path).split('. ') [0]), img_letter)

img = img * 255
print("run mlu')
elif opt.cfg == 'cpu':
pred = model (img, augment=opt. augment) [0]
print("run cpu')
if opt.cfg != "cpu':
continue

# Apply NMS
AT
python detect. py ——device cpu ——weights weights/yolov5s_int8. pt ——source data/images/ ——cfg mlu

HR:


http://yolov5s_int8.pt
http://quantized_net.to
http://yolov5s_int8.pt
http://img.to
http://yolov5s_int8.pt

Fusing layers...
Model Summary: 224 layer:
Fusing layer

Model summary

Fusing layer
Model summary

parameters, 220245 gradients

parameters, 229

gradients

pling.Upsample

ampling.Upsample

5 gradients

gradients

jpg: num_boxes_final:

idane.jpg: num_boxes_fini

5.0




detect. pyFIEMNERSKAT, AT AJopt. jitERsy



elif opt.cfg == 'mlu’
from models. yolo import Model
mode! = Model ('. /models/yolov5s. yaml'). to(torch. device ('cpu'))
model. float (). fuse (). eval ()
quantized_net = torch_mlu. core. mlu_quantize. quantize_dynamic_mlu (model)
#state_dict = torch. load(". /yolov5s_int8. pt")
state_dict = torch. load (weights[0])
quantized_net. load_state_dict (state_dict, strict=False)
quantized_net. eval ()
quantized_net. to(ct.mlu_device())

if opt. jit:
print ("H## jit")
ct. save_as_cambricon ('weights/yolov5s_int8 1_4")
torch. set_grad_enabled (False)
ct. set_core_number (4)
trace_input = torch. randn(1, 3, 640, 640, dtype=torch. float)
input_mlu_data = trace_input. type (torch. HalfTensor). to(ct.mlu_device ())
quantized_net = torch. jit. trace(quantized_net, input_mlu_data, check_trace=False)

AT
python detect. py ——weights weights/yolovbs_int8.pt ——cfg mlu ——jit True

=E15% yolovss_int8_1_4. cambricon BZkt&AY

>rs, 7266973 parameters, 229245 gradients

‘home/Cambricon-Test/yolovs_demo/data/images /bus.jpg: num_boxes_final: 5.8
/pytorch/catch/torch_mlu/esre/jit/fuser/fused_kernel.cppl [line:44] [CheckMFUSInputS

The oth input shape in fusion op is not equal to real input!
Please check the python code where the 'mfus forward' is called.

For example

traced_mode torch.jit.trace(net, example_input, ...
outputl = traced_model(re

output: traced_model(re

output: traced_model(re

The input shape of fusion op h
s 1

al_input3.shape, ..
. are tuples of tensors s L E e of cerresponding tensor in real_inputl.

mbricon-Test/yolovs_demo/data/1imag dane.jpg: num_boxes_final:

ed to result/expd
s )

v weights
download_weights.sh

unzip.p

yolov5s_int8_1_4.cambricon

=

volovss int8 1 4.cambricon twins

SEERLEE: http://gitlab. software. cambr icon. com/neuware/software/ae/solution/270_sample/yolov5_demo


http://yolov5s_int8.pt
http://quantized_net.to
http://yolov5s_int8.pt
http://gitlab.software.cambricon.com/neuware/software/ae/solution/270_sample/yolov5_demo
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