
     
 

 

 2 

    

2.1   

2.1.1 Flutter 

Flutter [1] Framework UI mobile application 
IOS Android source code 

Flutter  dart Google open source 
syntax dart Flutter Java 

dart OOP  Java 
 

 

Flutter        
 

Flutter Widget UI
Widget Flutter 2 StatelessWidget 

StatefulWidget StatelessWidget Widget 
,Icon

animation StatefulWidget Widget 
action Icon animation 

, UI  
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Flutter Hot Reload , , 
add features UI reload UI update 

Hot Reload reload 
reload UI application 

Build-In 
UI Material Design Cupertino (iOS-

flavor), Framework animation gesture UI 
IDE VS Code Android 

Studio  
dart 

syntax dart community Flutter 
Framework React Native community 

document 
 

2.1.2 Firebase 

Google Firebase [2] Platform 
 Mobile Application 

Server side 
 Firebase 

 
2.1.2.1 Better Apps 

- Cloud Firestore  
NoSQL Cloud Firestore 

Firebase 
 

- Authentication  Firebase 
Auth Email password Google 

Facebook 
UI  

- Hosting  
CDN 

SSL 
 

- Realtime Database  Realtime Database 
Firebase 
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Cloud Firestore Realtime 
Database  

2.1.2.2 Improve app quality
- Crashlytics  

Crashlytics 
Crashlytics Firebase 

- Performance Monitoring  

Firebase HTTP 
- Test Lab  

Google Firebase Test Lab 

 
2.1.2.3 Grow your business 

- Google Analytics 

Google BigQuery 
 

- Remote Config 
A / B 

Firebase 
 

- Cloud Messaging  
Android, iOS 

Firebase Cloud Messaging (FCM) 
 

2.1.3 Image Processing)  

Image Processing) [3]
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Image Recognition) 

 
Feature Extraction) 

(Edge) (Corner) (Blob)  
 

 
2 2 [4] 

 
 

- 

- 

 
- 

QR code, Microsoft tag 
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- Image Enhancement and Restoration) 

Contrast Edge Enhancement) 
Image Filtering) 

-  Image Compression) 

JPEG GIF 
MPEG AVI  

- Image Analysis)  
object recognition) 

317 The Tenth National conference on Computing and Information Technology NCCIT4 
(segmentation) motion detection) 

2.1.4 OCR Optical Character Recognition 

OCR Optical Character Recognition [4] " " 
  

Plain Text) Keyword) 
PDF 

PDF OCR 
Word PDF 

 
 

 

Optical Character Recognition 
        

OCR  
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OCR 
 OCR 

2.1.5 Object Detection  

Object Detection [5]
Computer Vision Image Processing  AI 

Object Detection 

 

2.1.6 YOLO (You Only Look Once)  

 [6]  
 YOLO 

Faster R-CNN   
  YOLO 

  
YOLO  

Neural Network)  C++ 
CUDA GPU  Real Time 
  YOLO 5 YOLO v5  

YOLO  Convolution Box 
YOLO  Grid Cell Grid Cell 

  Grid 
Cell 

2.2  

2.2.1 Safety Helmet Detection Based on YOLOv5 

"Safety Helmet Detection Based on YOLOv5" [7] Fangbo 
Zhou, Huailin Zhao , Zhen Nie  Shanghai Institute of Technology [7]

 
 6045  

Alarm" 
algorithm  algorithm 

 
 2  
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YOLOv5  

 

 

 
 

YOLOv5 [8] 1 Grid cell 
n x n grid trade off  

 

 

grid [  
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grid Label 
Pc Grid 0 1 bx, by 

Object  bh, bw Object 
,  c1,c2,..,cn class detect 

class grid 1 Object  

 1 grid 1 Object Object 
Anchor Box Box Label 

2 1 Grid YOLO Anchor IOU 
Anchor 

 

 

Anchor Box [  
 

IOU YOLO 
metric IOU 

Object Intersect Union 
Object  

 

IOU [


