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Fatigue and drowsiness detection of the car driver based
on image processing and artificial intelligence on the
mobile phone
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Abstract

One of the important factors in traffic accidents is the fatigue and drowsiness of the driver. In this
paper, by using the driver's face detection and eye state recognition based on image processing and
artificial intelligence, the driver's drowsiness is detected, and appropriate alarms sound to wake up the
driver. The proposed method is implemented on the driver's mobile phone and uses the facilities of the
phone, including processor, camera, and alarm, so it requires no additional hardware in the car. The
method used and implemented in order to detect and determine the position of the face is based on the
Hare-Cascade algorithm. In order to further speed up the algorithm by combining the two stages of eye
detection and eye state detection, the Hare-Cascade method has been used to detect open eyes in the face
area. The proposed algorithm, while providing the necessary accuracy, unlike the existing numerous
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and advanced algorithms, including algorithms based on deep learning, has a low computational cost
and can be implemented in real time on different types of smart mobile phones. Also, by adjusting the
sensitivity of the software by the user, based on the detection of one or two open eyes in the area of the
face and the time between two consecutive frames of not detecting open eyes, increasing the number of
correct alarms and reducing the number of false alarms can be controlled.

In this research to train and increase the accuracy of the intelligent model used, a database of 500
suitable images in different driving situations was prepared and used. Experimental results on 20 test
videos in different driving situations show the proper performance of the designed system by creating
95% of the expected alarms. Based on the results of numerous and various experimental tests with the
acceptable performance of the product of this applied research in detecting driver drowsiness and
creating correct alarms, it seems that if used by drivers, it can prevent many car accidents.

Keywords: Driver fatigue and drowsiness, image processing, artificial intelligence, face and eye

detection, mobile phone application.
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(Figure-1): Outline of driver drowsiness detection system
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(Figure-2): Flowchart of the proposed algorithm
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(Figure-4): Haar feature (a) Two-rectangle, (b) Three-
rectangle, (c) Four-rectangle [7]
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(Figure-3): Main application logo
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(Figure-15): Samples of images with face in the database
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(Table-2): System performance evaluation results in face and eye state detection
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system with other methods

o9 Accuracy (%)
[5] Yy
[8] 1¥/A4
[12] az/¥
[13] AY/A
[14] a./0
[15] 0/) «
[16] Y/AA
[18] (Intra, Inter Subject) 9/FA, VE/A
Proposed Y

s o olpiiny Blls oSles (F) Jgoz 4o
&l Py solering Glaghy, b oasil, Sogllclys
e (G il gy 90 (RSu 50 S K00
ogb oo odalie aSilx .Cuwloads auwslie Accuracy
g olpem H3l5 565 (55, » silwosly b golpiiy Blls
oS by, il 4y Com LI 58l 5l oslial g0y
T3S P OE i Ve SV N TPYC U RS TRRELIV R o. 0%
Ls)’L.uoOL:.g: ):om LSLQ)L‘B‘W K9y » 9 ;).3‘0;)9.9 M

ol dnslie BB L g o ,Shee glls ciloass

HU dolol glaolsdiay 9 (5 S aii-0
O silwesly Jolhe g (SBilon piysSl dlie ol o
5o oatlly (Sogllclss 5 (Sras jais ln olyen
Lk 5 allar llecen a5k e (Soul, oo
wiysSl 0l e ol olyan Al bsS SUIS
Syzge &8 pdny g Saxle slapiy ;s8I I (sleiiny
Ape gres 6Tk (e slapisl ales
O slashs el 55, 29 )l b Sl
b Geizred sl BB S50k O g 4 35290 ol 00
eaeiS Glae p )5 by Bl Conlas qulas
S8 9o m lej 9 oxx B39ae ;0 b e 0 L S
sloylaia slad I ol pie asis sgs gt
oS B caspol clalaia sl LialS 5 memo
o,Sles oy Egie g daxie slaiuleyl i ol
g oasily (Sogllolys asis jo 1, Ghagsy ool Jsed B8
39 dwoyee LT 4 g Ao o lid e slaloie sl
5 Dlew 5l g Bl bwg 5,50 O)5e

ST S ol g0k (Sal) wele>
95 oed S pgbas leolial ragh cnl )5 sum p8
ol sl (nl (ogaz s Alle calio uly 4 o,

A Sepm e 5l ookl (imgh deldl jo yiores

O Siles 9 Comd' sgins g (sl F1 Score :(YY— JSi)

(Figure-22): F1-Score for test videos and its average
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(Table-3): System performance for producing
drowsiness alarm
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