
     
 

 

 3 

 

 

  
    

YoloV5 
mobile application 

3.1  

Streamlabs Desktop 
 3  FIRST 

SHOP V2 KANYA SHOP AuuM
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  1 3   1 6  1 
3  

 

 

Streamlabs Desktop 

 

 FIRST SHOP V2   

KANYA SHOP 
 

  

AuuM   

3.2  

3.2.1 training 

training Video 
FIRST

SHOP V2 33 KANYA SHOP 28 
AuuM"  33 92  
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3.2.1  

Roboflow framework 
web browser

 
 

 

Roboflow 
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 Roboflow  
 

  

Training Set Validation Set Testing Set 
62 17 13 

Training Set Validation Set 17  Testing Set
Training Set

3.2.1 Data Augmentation 

Generate 
train 90 , , ,

416 x 416 pixel  
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Traing Set
 

Generate 3  Generate 186 
 train 558  

 Generate 
 Training Set Validation Set Testing Set 

Generate 62 17 13 
Generate   17 13 

Generate  
 

   

 

 

Generate  
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Generate  
 

 detect detect 

 

3.3 yoloV5 

yolov5

  

3.3.1 Convolution Layer 

Convolution Layer 
  

Matrix input 3x3 Filter 2x2  
 

Convolution
 

Input weight weight 
Input 1)-(4) Z)  
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Convolution  input x Filter x  
 

 Convolution 
 

 

 

 
 

 

 

 
 

3.3.1 Rectified Linear Unit (ReLU) 

Rectified Linear Unit (ReLU) Activation Function Deep 
Learning  x x 
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ReLU 
 

                                                  

 

 

  ReLU 
 

 

 ReLU 

3.3.2 ReLU leaky 

ReLU ReLU leaky 
gradient ReLU 

leaky ReLU leaky 
alpha gradient 

 
 

 
 

 ReLU leaky 
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 ReLu Leaky 
 

 

 ReLU Leaky 
 

 ReLU Pooling layer
max 

pooling average pooling 

  

Pooling layer
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3.3.1 Pooling layer 

Pooling layer future map
Convolution

Max Pooling layer Matrix Output 
Max Pooling layer 2x2 

 

 Flatten 

3.3.2 Flatten 

Pooling layer vector 
matrix x

flatten vector x 
Fully Connected Layer 
 

 

 Fully Connected Layer 
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3.3.1 Fully Connected Layer

Fully Connected Layer input Layer 
weight) neuron) Fully-Connected Layer 

weight bias 
input Layer  

3.3.2 Softmax 

Softmax input) 
probability) 1 

classification) Neural Networks) 
 

 
Softmax input) 

0 1  

 

 
softmax  

constant) 2.71828 
input zi softmax  

input 
 

softmax  
 

 

 
 

 

 

3  
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softmax  zi=(4.59,1.00) 0.972, 0.028) 
0.972 0.028 

 

 

 softmax
 

  Detect Object bounding box 
object Convolution Layer Object Class 

bounding box coordinates

 

 

        input grid 
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 X 2
 2 

grid  y  

  parameter  y 7 
 

 
 

y 

pc 

bx 
by 

bh 

bw 
c1 

c2 

 
pc  
bx x Bounding Box  
by y Bounding Box  
bh Bounding Box  
bw Bounding Box  
c1 

 
c2 

 
 

 y grid cell 
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input  grid YOLO  grid 
YOLO grid 
 y  grid  

 

 

 grid  
 

 grid  pc = bx, by, bh, bw 
grid   

c1 = 1 c2 = 0 
 

 

 grid  
 

grid pc = pc = 0 
grid cell  

 

Bounding Box 
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3.3.1 Bounding Box 

Bounding Box bx, by, 
bh,bw grid  grid  
bx x  grid  bx 9  
by y  grid  bx 4  
bh Bounding Box grid 

bh 0.3  
bw  Bounding Box  grid 

bw   
 y  grid  

bx, by, bh, bw  
 
 
 
y 

1 

0.9 
0.4 

0.3 
1.5 

1 
0 

 
bx  by  grid 

 bh bw  Bounding Box   grid 

3.3.2 anchor box

anchor box 
anchor box 2 label y parameter  anchor 

box  anchor box   

 
 

 anchor box  anchor box 
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parameter anchor box 
 

 
 
 
 

y 

pc 

bx 
by 

bh 
bw 

c1
c2 

pc 

bx 
by 

bh 
bw 

c1 
c2 

3.3.3 Intersection over Union  

Intersection over Union 
bounding box) ground 

truth bounding box) IoU 
 

 

 

IOU 
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IoU  
 

IOU  box 1  Matrix box 2 
Matrix box 1 union box 2   box 1 intersection box 

 
 

  
 

57 
 

IoU  
 

 

 

 

  

 IoU  
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3.3.1 Non-Max Suppression 

Non-Max Suppression bounding boxes 
detections 

Non-Max Suppression bounding box confidence 
score bounding box  

bounding box confidence score 
bounding box confidence score  

bounding box  IoU  threshold  
bounding box  

 
IoU  

 

 

Non-Max Suppression 
 

Non-Max Suppression 
 

3.3.1 Yolov5 

yolov5 layer 
yolov5 9  
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Layer Yolov5 
 

 

  
 

 pixels 
Convolution kernel feature map filters 

kernel Maxpool Layer feature 
map Maxpool Layer  
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 feature map 

Convolution kernel feature map filters 
kernel Maxpool Layer feature 
map Maxpool Layer  

 

 

 
Convolution

feature map filters 
feature map filters 
feature map filters 
feature map filters 

kernel - Maxpool Layer 
feature map Maxpool Layer  
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Convolution  

feature map filters 
feature map filters 
feature map filters 
feature map filters 
feature map filters 
feature map filters 
feature map filters 
feature map filters 
feature map filters 
feature map filters 

kernel  Maxpool Layer 
feature map Maxpool Layer  
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Convolution

feature map filters 
feature map filters  
feature map filters 
feature map filters  
feature map filters 
feature map filters  
feature map filters 
feature map filters  
feature map filters  

kernel -  
feature map filters 

kernel  
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Convolution  

feature map filters  
feature map filters  

kernel Maxpool Layer 
feature map Maxpool Layer  

 

 connection layer 
 

connection layer
convolutional layers 
convolutional layers feature maps 

feature maps 
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 NMS  
 

  Non-Max Suppression bounding 
boxes bounding box 

IoU (Intersection over Union) threshold bounding 
box confidence score) 

bounding box object object 
class label) confidence score) 
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detect  
 

 

      detect desktop appliction 

3.4 projection profile 

 detect 
binary  horizontal projection profile 
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3.4.1  

 

  
 

(Pre-Processing)

-  

3.4.2 RGB   

 RGB 
R 0  255 G 0-255 B 

0-255 
 

 

R G B  
 

(3,4)
 

Gray = 0.3R + -0.59 G + 0.11B 
Gray = 0.3(255)+0.59(0)+0.11(255) 
Gray = 76.5+ 0+ 28.5 = 104.55

Gray (3,4)
RGB 3x3  
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RGB  
 

   
   

 
 

 

3.4.3 (Binary image)

0  255 
0 255 (Threshold) Otsu 

t Otsu  
  

 
     
  B  F   

 B  F  
Threshold) 

      

  



50
 

 

 
 1    

       

 

 

   
 

 
   

 

 

 

 
  

 

 

 

 B  F   
 

 
 

 

 

 

 

 B F   
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  0.2763 threshold 
binary pixel   0) pixel 

 t = 255)  
  

Binary 

3.4.4  

(x,y) 
  

  
1 

1  
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0 0 0 0 0 
1 0 0 0 0 
1 1 1 1 1 
1 0 0 1 0 
0 0 0 0 0

1 1 1 1 1 
0 0 0 0 0 

 
 

2  index 
 5

 
 

0 0 0 0 0 

1 0 0 0 0 
1 1 1 1 1 
1 0 0 1 0 
5 5 5 5 5 

1 1 1 1 1 
5 5 5 5 5

 

 

3.5 Tesseract OCR 

Optical Character Recognition (OCR) 
(Feature) 
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Feature  (Train) 
Tesseract OCR  

Code  

tesserract 
import pytesseract as tess 
from PIL import Image 
tess.pytesseract.tesseract_cmd = r'D:\ocr\tesseract.exe' 
image = Image.open('D:\ocr\kan2.png') 
text = tess.image_to_string(image, lang='tha+eng') 
print(text) 

1 import flies  tesseract  
2 import image  
3 path files tesseract  
4 files image  
5  text  

 

 

 
 

Training Dataset 

 

3.6 Mobile application 

mobile application Flutter application
 facebook firebase filebase 
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UI mobile application 

3.7  

 Cloud Firestore  NoSQL 
Cloud Firestore 

Collection Folder   

2. Document  

3. Data 

 

 

firebase 
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                Document  firebase 
 

 

(1)  
(2)  
(3) 
(4)  
(5)
(6) capture  
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3.8  

Detect Mean Average Precision (mAP) 

 Mean Average Precisio mAP) 
Fast R-CNN, YOLO, Mask R-CNN 

AP) 0 1 mAP 
Confusion Matrix

Prediction Mode l Machine learning 
Model  

 

 Confusion Matrix  
 
True Positive (TP)=  
True Negative (TN)=
False Positive (FP)=  
False Negative (FN)=  
 

Intersection over Union(IoU) 
P G 

P Predicted G Ground truth 
 

    IoU   
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 IoU 
 

P  Matrix G Matrix P 
union G   P intersection G 

 

                                    

 

 

 Predicted box Ground truth box 
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Precision TP) 
TP+FP) 

 

 

    Precision 
 

Recall GroundTruth Model 
Model 

 
 

 

 
 

 

recall
 

model 
Precision Recall 

TP FP precision recall  



59
 

 

 

mAP precision recall model 
 

OCR CER Character Error Rate  

CER CER 
CER CER % 

 CER  
 

 

 CER 
 
I inserted words)  
D deleted words)  
S substituted words)  
N  
 

 

CER 



60
 

 

 

 CER 
 

CER OCR 
4  

S substituted words)  
D deleted words)  
I inserted words)  
N  28 

CER=(S,D,I)/N (1+1+0)/28= 0.07 
CER


