Image-Object-Detection-YOLOV4-
CPP-Jupyter

Russian Alexey Bochkovskiy, the maintainer of YOLO Darknet, found that the CSPNet detector developed by
Wang Jianyao, the post-doc of the Chinese Academy of Sciences and director Liao Hongyuan, was fast and
good, so he invited the Chinese Academy of Sciences to develop YOLOv4 for the backbone, and did various
parts of the previous generation of YOLOv3. The improvement can not only maintain a certain detection
speed, but also greatly improve the detection accuracy and reduce the usage of hardware.
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Applications

* YOLOV4 solutions can be applied to factory defect
detection, medical image analysis, biological image

analysis, industrial security image analysis, mask image

analysis, luxury car brand image analysis, etc.




How to use

# BB / Jupyter-lmage-Object-Detection-YOLOw4-CPP-14
Mame
m bin

The main process is: .

m =rc

An notate |mages -> Prepa re f'les for |E] 1_annotation_pascal_voc_xmlipynb

[™] 2_calculate_anchors_GPU.ipynb

training -> Training -> Inference [ 3_convert_yolo_formatipynb

[m] 4_prepare_train_txtipynb

W] 5_prepare_val_txtipynb
[W] & prepare_config_file.ipynb
[ 7_train_CPU.ipynb

[M] 7_train_GPU.ipynb

[M] 8_inference_CPU.ipynb

[m] &_inference_GPU.ipynb

[m] 9_inference_webcam_CPU.i pynb

[m] 9 inference_webca m_GPL.ipynk
™ 10_inference_folder_1_CPU.ipynb

[m] 10_inference_folder_1_GPU.ipynb

[m] 11_inference_folder_demao_CPU.ipynb
[m] 11_inference_folder_demo_GFPULipynb
[m] 12_YOLOv4_auto_labeling_GPU.ipynb




1 annotation pascal voc xml.ipynb

Open the webpage for image annotation.

127.0.0.1:8801
. b t Open Image Dir -- - Annotation
m .
-
I py n p a ra e e r . Object-Detection-YOLOv4-CPP-14\data\tumor\trair S fascal Ve

e “port” is the port used by the webpage. If the port is ===
occupied by the user, please change another port
value by yourself.

* “image_folder” is the image path.

e “annotation_path” is the path to the annotation

Image Size : 512 px X 512 px

h . Resize:x@
darcnive. o 1 - GD G

See Annotation.pdf for how to use annotation pages.



2 calculate anchors GPU.ipynb

Calculate the anchor value suitable for your dataset. Before running, please confirm the label.names in your

dataset and whether the category filled in the content is correct.

supplement:

The content of label.names is the category name, excluding background, and the format distinguishes multiple

B Ch\Users\ai\Desktop\AppdAl-2225\sdk\Jupyter-Image-Object-Detection-YOLOw4-CPP-14\src\darknet\ build\darknet\x 64\ darknet.exe

Categorles by Wrapplng ||nes' CUDA- on: 11830 (1106@), cuDNN: 8.2.1, CUDNN_HALF=1, GPU count: 1
..... num_of_clusters = 9, width = 512, height = 512
J labkel.names - Motepad - O > read labels from 18 images
loaded image: 1@ box: 11
File Edit Format View Help all loaded.

tumor calculating k-means++ ...

| iterations = 1

counters_per_class = 1]

o the file: anchors.txt
51, 57, 75, 45, 67, 81, 91, 86, 83,117, 126,115, 128,152, 159,157

Ln2, Cel 100%  Unix (LF) UTF-2




Set yolov4.cfg anchor parameters

Fill in the value generated after running 2_calculate_anchors_GPU.ipynb into the yolov4.cfg anchor
point parameter in the dataset dataset.

M_WI yolovd.cfg - Notepad

File Edit Format View Help
pad=1

#filters =(classes + 5)x3
filters=18
activation=linear

[yolo]
mask = @,
anchors =|12, 16, 19, 36, 4@, 28, 36, 75, 76, 55, 72, 146, 142, 118, 192, 243, 459, 481
classes=1
num=9 | yolovd.cfg - Notepad — [m} x
jitter=.3 File Edit Format View
stride=1 . . . B
pad-1 Fill in the value displayed inithe CMD
o #filters ={classes + 5)x3
_| yolovd.cfg - Notepad filters=188255
File Edit Format View Help activation=linear
pad=1
#filters ={classes + 5)x3
filters=18#255 [yolo]
activation=linear mask = 6,7,8
anchors =[12, 16719, 36, 48, 28, 36, 75, 76, 55, 72, 146, 142, 118, 192, 243, 459, 401
classes=1
[yolo] :tftg,,///" .
mask = 3,4,5 P Ln &, Col 11 100% Unix (LF) UTF-8
anchors =[12, 16, 19, 36, 4@, 28, 36, 75, 76, 55, 72, 146, 142, 110, 192, 243, 459, 401
classes=1
num=9
jitter=.3 hd
Ln 1135, Col 15 100% Unix (LF) UTF-8




3 convert yolo format.ipynb

Convert the voc xml label file to the yolo format. Before running, please confirm label.names under
the label file path in #parameters and whether the content filled in the category is correct.

supplement:

The content of label.names is the category name without background.

| label.names - Notepad — O >

File Edit Format WView Help
tumor

Ln2, Cel 100%  Unix (LF) UTF-8




4 prepare_train_txt.ipynb

Generate training image path files “train.txt”.

| train.txt - Notepad - O >
P

File Edit Format VYiew Help

Hataftumcrftrainfimage5ftum0r—1.jpg
data/tumor/train/images/tumor-18. jpg
data/tumor/train/images/tumor-11. jpe
data/tumor/train/images/tumor-2.jpg
data/tumor/train/images /tumor-3.jpg
data/tumor/train/images/tumor-4.jpg
data/tumor/train/images /tumor-6.jpg
data/tumor/train/images /tumor-7.jpe
data/tumor/train/images/tumor-8.jpg
data/tumor/train/images /tumor-9.jpg

Ln1, Col1 100%  Windows (CRLF) UTF-8




5_prepare_val_txt.ipynb

Generate validation image path files “val.txt”.

| val.xt - Notepad — O >

File Edit Format WView Help

hataftumor,.’val,.’images.ftumor—12.jpg
data/tumor/val/images/tumor-13.jpg
data/tumor/val/images/tumor-14.jpg

Ln1, Cel1 100%  Windows (CRLF) UTF-8




6_prepare_config_file.ipynb

Set ipynb parameters, such as dataset name, number of
categories.

import os
Set the number of labels
# parameters
classes=[1]
train = 'data/tumor/train.txt’

valid 'dataftumarfGETiﬂ$txii\\\*

names = "data/tumorilabel . mames"—> <ot dataset name

backup = 'dataftumﬂrﬁmé::;i:::::::;
filename = ‘data tumor/fvcc.data’




Set training yolov4.cfg related parameters

Set the parameters related to the number of file types in the yolov4.cfg file in the dataset.

| yolovd.cfg - Notepad - O X
File Edit Format View Help

pad-1 Set to (number of categories + 5) x 3

#filters =(classes + 5)x3

[Filer=-15] example:

activation=1in
\ Suppose there is a label to train

[yolo]

mask = @,1,2 / So(l1+5)x3=18

anchors = 12, 16, 19, 36, 4@, 28, 36, 75 677%5, 72, 146, 142, 11@, 192, 243, 459, 401

| classes=1

I'mum=9 \ ) yoloyXtfg - Notspad — O x
jitter=_3 ) . )

Set the number of categories

Mj yolovd.cfg - Motepad

filters=18§255
activation=linear

example:
Suppose there is a label to train
Sofillin 1

6719, 36, 48, 28, 36, 75, 76, 55, 72, 146, 142, 118, 192, 243, 459, 461

[yolo] [num=3
mask = 3,4,5 Ln 6, Col 11 100%  Unix (LF) UTF-8
anchors = 12, 1 9, 36, 48, 28, 36, 75, 76, 55, 72, 146, 142, 118, 192, 243, 459, 481

AU=2
jitter=.3

File Edit Format Wi
pad=1

#filte =(Tasses + 5)x3
filters=18§255 [yolo]
mask = 6,7,8

activation=linear

Ln 1135, Col 15 100%  Unix (LF) UTF-8




/_train_GPU.ipynb

]
1
C:0.0%
Loss
. . |
Start training Qi g | R
L]
v3 (iou loss, N ( 0.07, ecls: ion 161 0.883811, GIOU: 0.882720), Class: 0.9985
16.0 | ! - 7 , No Obj: 0.018363, .5R: 1.000000, S5R: 1.000000, co 5 Ss s = 0.010162, u_loss = 1.116619,

780
« = 0.000000 %

. . . . . 5 < )
L 00X > > \ |
I e tra | I I I I I IS |VI e v3 (i loss, No .07 1.00) Region 139 0.000000. GIOU: 0.000000). Class: 0.000000.
.000000, No Obj: 2 = (0) .75R: 0.000000, 2 = 0.013850, 1 000000, t

CC R , class_loss iou loss = 0.

= 0.013850

14. 5SS . i ) ~ ] .

¢ 1 loss, No Zer: =202 : Regi Avg : 0.846083, GIOU: 0.844 ), Class: 0.999573, (

. .997385, No Obj: 0.002788, h > C ass_loss = 0.240144, iou_loss = 1.090480,
n . 30624

| O WO ypes . v3 (iou loss, No = ( 0.07. ion 161 ! ( 0.894091. GIOU: 0.89394 Class: 0.997835

- 79857 No Obj: 0. s : 1.000000, .75R: 1. co : 4, class loss = 0.000050, iou loss = 1.476309,
12.0 ] 176359

bbox = 93 I x = 0.000000 %

\ s 0.0 0.000000, GIOU: 0.000000). Class: 0.000000.

v3 (iou s, No 3 : 1 8
.000000, No Obj: O. 5 .000000. 5 s ) ss loss 0.013687, iou loss = 0.000000,
. ss = (0.013687

10.0 + .3 (i loss, No = ( 2073 cl X ion J: 0.000000, GIOU: 0.000000), Class: 0.000000,
.000000, No Obj: b .000000., .75R: 0.000000, 1t: 1, class loss 5 147. iou loss = 0.000000,
ss = (0.480447

choose GPU or CPU i 0 kL R

x = 0.000000 %

mode according to by

your own hardware.

2.0

0.0
0 800 1600 2400 3200 4000 4800 5600 6400 7200 80!
current avg loss = 1.3858 iteration = 2 approx. time left = 13.22 hours

Press 's' to save : chart.png Iteration number in cfg max_batches=8000




8 inference GPU.ipynb

° M src = Image.open('predictions.jpg')
nfer a single image.
imshow(src)

You can choose GPU or CPU mode

according to your own hardware.




9 inference webcam GPU.ipynb

Infer the image of the

webcam.

You can choose GPU or
CPU mode according to
your own hardware.

Press the “Esc” key on
the display to turn the
webcam off.




10 inference folder 1 GPU.ipynb

tumor-1.jpg
tumor

Infer all images in the folder.

You can choose GPU or CPU mode
according to your own hardware.




11 inference folder demo GPU.ipynb

Continue to infer all
images in the folder

You can choose GPU or
CPU mode according to
your own hardware.

Press the "Esc" key on
the display to turn off
continuous inference.

data/tumor/test/images/tumor-10.jpg
resultString = [{"type": "tumor",
res = 1
data/tumor/test/images/tumor-11.j
resultString = [{"type": "tumor
res =1
data/tumor/test/images/tumor-2.jpg
resultString =

“"tumor”, "score"
res = 1
data/tumor/test/images/tumor-3.jpg
resultString = [{"type": "tumor",
res = 1
data/tumor/test/images/tumor-4.jpg
resultString = [{"type": "tumor",
res =1
data/tumor/test/images/tumor-6.jpg
resultString = [{"type": "tumor",
res = 1
data/tumor/test/images/tumor-7.jpg
resultString = [{"type": "tumor",
res = 1
data/tumor/test/images/tumor-8.jpg
resultString = [{"type": "tumor",
res = 1
data/tumor/test/images/tumor-9.jpg
resultString = [{"type": "tumor",
res = 1
data/tumor/test/images/tumor-1.jpg

"score": " "x": "285", "y": "209", "width": "108", "height":

215", "width": "117", "height":

"score”

score”:

"score":

"score":

"score": "0.9

"score": "0.999



12 YOLOv4 auto labeling GPU.ipynb

According to the trained model, the images in the test folder in the
dataset are automatically labeled, and the labeled images and labeled
voc files are stored in the auto_labeling folder of the dataset.



Reference

* Please refer to the readme.txt in the SDK folder.
* LEADERG AppForAl: https://www.leaderg.com/appforai-windows
e Copyright © LEADERG INC. All rights reserved.



https://www.leaderg.com/appforai-windows
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