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Abstract

Due to rapid increase in traffic number of people are becoming the victims of immense
traffic jams. Heavy traffic density results in overnight driving and driver fatigue. This
ends up with causing number of accidents. The driver sleeping mode application will
run on real time bases using image processing techniques. The Application used Haar
Cascade Classifier for face detection and for eye tracking KLT algorithm is used. The
application will generate alarm once the drowsy is detected. Driver Sleeping Mode
detection application will show the driver status based on the conditions driver is in. The
alarm will be canceled bases on face detection despite of pressing button to cancel alarm,
this will help drivers to maintain their focus while driving. Hence resulting in overcoming
the rate of accidents.




- Contents

(8]

Introduction

Ll OWerview « <« o5 069 225 2 3 8.5 & w &

1.2 Objective . . . ... ... ... ... ..
121 Purpose . . . ... ... ... ...
122 BCOPE . s » s s ¢ 2 5 50 5 5 s % & =
1.2.3 Marketanalysis . . . . .. ... ..
1.2.4 Targeted Audience . .. ... ...
1.2.5 OpenCV libraries for face detection
1.2.6 Language Used (Java) . . .. ...

1.3
1.4
1.5
1.6
L7
1.7.1
1.7.2
1.7.3
1.7.4
1.7

1.8 Summary

Problem Statement

Problem Description
Project Structure
Proposed System
Proposed Algorithm

Haar Features
Integral Images
Adaboost
Cascading
KLT (Kanade Lucas Tamasi)

Literature Review

2.1 Literatire RevView  « -« = s « 2 s 5 s 5 & = s
2.2 Recent Contributions . . . . ... ... ..
2.2.1 Drivelert Application . . . . . . ..
2.2.2 Anti-Drowsiness . ... ... ...
223 Anti-Sleep . ... .........
2.3 Feature Detection with KLT . . . ... ..
24 Summary ... ..........0....
Requirement Specifications
3.l OVEIVIEW & o 2 2 2 v 62 95 « 5 5 5 2 & 5 3
3.2 Existing System . . . .. .. ... ... ..
3.3 ProposedSystem . . . : : «c s 58625 v s
3.4 Requirement Specification . . . . ... ..
34.1 UMLDiagram ... ........
3.4.2 Use Case (Face Detection) . . . . .

Vil

..............

IO N — =

[N SO I\

U, T SN S VS IS B VS R OS]

h h

N L Wh

it
O O O 0000

[W—



viii

CONTENTS

343 Usecase (Drivers Drowsy Status) . . . ... ... ........ 13

3.5 General Description . . . . . .. ... ... ... o m e e e e s 14
35.] DyREmPONOHON . & s o : 5 %0 s 8 58 EWE I8 B L EH A E 58 14

352 UserCharacteristics . . . . « « ¢ w5 s 4 5 o 6 4 & & 5 « & & & & 4 15

3.6 General Constraints . . . . . . . . . . o Lot 15
3.6.1 Software Linitations . . « s » ~ s e 2 s 5 5 2 s 55 2 8 & & & & 5 4 15

3.6.2 Hardware Limitations . . . . . .. ... .. ... ........ 15

3.63 AssumptionandDependencies : . . < - s s 5 60 5 5 s w8 s 6w L5

3.7 Use Case Scenario: (Face and Eye Detection) . . . . . .. .. ... ... 15
3.8 Use Case Scenario (Eye-Tracking) . . . . .. ... .. ... .. ..... 15
39 RequirementMasterList . . . . . . . .. 0 vt v vt it v e e S e s 16
3.9.1 REQ 1: Operator’s/ Driver Input . . . . . .. ... ... ..... 16
39.2 REQ2: Cameraforface DEtection « « « 4 « s s « 5 ¢+ 5 a « s + = 16

393 REQ3: ApplicationSpeed . . . . . .. ... ... ... 17

394 REQ4: Alarm Generation . . . . . . . . . ... oo 17

395 REQS5:StatusShowing . . .. ... ... ... .. 0oL, 18

10 SOBINEY & = 2 6 225 9 5 5 2 5 £ U R B EE BB EEE B EE Y P E 18
Design 19
4.1 Systemm ATChIUEEIIIE « o « « & 2 8 ¢ & 2 % ¢ 5w s & 8 53 « 5 &6 % 6 95 & 8 19
4.2 Design Constraints . . . . . . . . . .. oot c e e 20
4.2.1 Software Constraints . . . . . . . . .. . ... oL 20

422 MHardware COnSTaints . . . . = . . = » s 5 6 2 6.6 %5 s 4 % & s 5 3 20

4.2.3 Development Environment Constraints . . . . . . ... .. ... 20

, 424 AndroidSOdio « « o = o« s v s s v s Er e s R @B F s A 20
4.3 Design Methodology . . . . .. ... ... ... L. 20
44 HighLevel DeBISH . o -« .« o s 1 5 8 6 we 58 5 8 s s 5 ¢ 8 8 5 58 5 21
45 LowlLevelDesign. . . . .. .. ... . i 21
4.6 ClassDiagram. . . . .. .. ... .. . e 22
4.7 SequenCeBMBSEAT. . « o 2 5 « % 5 & % & § 4 W 4 E B EE B 4 EE S & 22
4.8 GUIDesIign . . . . . .. oo it e e 23
481 Exteral Inerfaces . < « i « s s c s s s 68 2 65 m 5 58 % 8 s % 4 23

4.9 Summary . . ... .. e e e e 23
System Implementation 25
5.1 System Architecture . . . . . . .. ... 25
52 Toolsand'Jeehnigues . « o : « x s ¢ 5 w5 5 & 8 « B x5 5 8 66 % % & ¢ ® 3 23
53 Algorithms Used . . . . . . ... . . .. 26
531 HaarClassifier s o.c 5 o srs 2 55 % 8 ¢ 4 % 5 5 8 & 5 3 2 8 92 8 » 26

5.3.2 Kanade Locus Tamasi (KLT) . . . . ... ... ... ... .... 26

54 Summary ... .. e e 27
System Testing and Evaluation 29
6.1 VnitTesting . « - « o + 5 o ¢+ 5 2 205 5 8 628 5 56 B2 5= % 6 45 0 5 0 8 29
6.2 Integration Testing . . . . . . . . .. . ... ... 29
63 UserBeceptante Tesling . . = = o « s s s 5 5 ¢ s s 5w s m o s %5 ® 5 # 30
Bd GUITESHRG . . - - . - v v v e o moomown dom hs somm v hmd s &8s 30




CONTENTS
6.5 Usabilitytesting . . . . . . . . .. .o
6.5.1 TestCasel (AppRun) . . .. ... ... ... ... ......
6.5.2 TestCase2(AppNaviagation) . - « s « s 5 = 5 5 5 5 5 5 « & » 4 s
6.5.3 Test Case 3 (Face and Eye Tracking) . . . . . . .. ... .. ...
6.6 Summary . . . ... L e e e e e

7 Conclusions

7.1 Future Enhancement . . . . . . . . . . ..o

7.2 Results

X



