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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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Bolal [l 0 Slas b Shy cnl yiien il iz
plple il o pi b Ojge sla Shy 4 g )l
ofles oS srhe sl Sy 5l lacgeme ) Sl gl
STy S Glp s Wb Ak 4 Ced i

Ll 55 (S ol bgy S 4y cbgs el

&w:,gbi oy 4 b Shg gl g olrsh-Y-Y-v
bbb wilgioo (Vo) IS0 L Bllae b slo S5
g b dopinz o Alold dagpl aile o g 5l ool>
Slye eed 4 b Gla Sy WS gl ) o
aiile alize (bl yly (28,5 Hhaiyo b g alid Sgase

Sy YAre oo b oilg o g5 g ol wuaBse "U:{‘jﬁ

Y 2l f oL VFeY Lo


http://dx.doi.org/10.61186/jsdp.21.4.97
https://jsdp.rcisp.ac.ir/article-1-1377-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-10]

[ DOI: 10.61186/jsdp.21.4.97 ]

S ol

9Tlga 9

133 )2 (Fiae 99393 834

olrod (yils 9T (59) )2 EHB0 g 9 39005 Yo

%

G ol poley ol B oy o 0 S il
TP LSS S5 anlp ol gileesle jshate
L}L""‘J (\ \) J&u )\) 45 J)j) w‘ &.\)‘ w‘o\.\.w OLQ.».M...J
S99 u\b; S LS‘J" as wl...m U"‘ » Cewloals ools
plod ;o o Sy pled (ow)p @ glixl o)ty j0 20
Alae ol jo a5 Ll 550 b 092 Lol s oo,y
oo 3 aml oy )0 b el e g9 0 ol
Sl Sy sleid e 4 0 45 05d e 00l
Fooo 3l She S g Samay Ll AW
aS css u‘}’gs‘ PRV-Y¢ g‘? ualé 0y uS.’ ) g;)'.’.ﬁ
2l oy 1 5 35005 0925 0,5y T o Sl j9e 5 5
Olers 4oy o1 9 8l Sy, 02 o 0 b s
Dy gn 0y HAid 50 = b 0525 8500
23S 89y Gl Sigo a4 o Shy N0 Ole 4
Groole sl She b ol Jole aish oo Jlos!
S Sy an dl>ye o dl>ye 2 50 b Sy G pdy
235 30 Gy Slojz b ol &5 (g feduzmy
O oley gl cui il 4 Wed e colaiul wiis
dhbojza'.i ‘).a) ‘.bb‘sa Q.,..:blf 6|4.]£1>)La Jsb )9.14
Spe el b hslon adsl Jole lea jo b yls
g gad 03105 (gam Sl e j0 5 00l o el sl
All Sub-windows

Further processing
\ Objec
No objecti | |

Rejected Sub-windows

[Ye] 5509 dSnsS (i 32 99 21N JS)
(Figure-11): The process of cascade checking of features [20]

Sy 2SSl oz paedeis i sl jo Jes o

VE cawglol als o 10 oads SBl Jlo Shg e i
> yo zy 0 b Fhy olw culoads (a5 al> e
oo ool Brg YO YO 0 ) oy 4y Can
aS oo,y el jeS g poole sla e b ol
WS oo Bd> 1) Wl glos blie (She me
oy 529 pdlel o lae g OIS Cuie sl ol L
Jole e g0 Grals 1) 00> 992y 05 > o
o Npodey 9 i sl SRy il &5 o
S9zg 39 plel S)lse (S DI e slas pals
CiS lgi oo LSl a4y aigd oo 00> 39y Sl )0 0>
R O9 4l Sy p3 02y (g )5 ASS anl 3L

$Y by F 6yl 1FoY Jlo

@ Cawglol pb Ay by, SO 5l aSlS— e o ,5l 0
VAeco e 1SS 50 0] o as Sg g0 oolawl jglate oyl
Jlesl 350l pglas 59, alBlax sb a4 Jla S
Ql?u‘ \u.w éw),fob ES.}‘ L)] uuLw‘ » [ mwsn
sl las 25 4 e oedi ;. S0l ol 1 (S 0ed
robas 51 ez @hlo) cute pglas 1) taigd oo
S50 S ool ples Sl e (o 9 s
ol il g paas o Slae ods 5ol ol 5l Sy aS
AieS AS Wigd oo ‘_;‘>‘).lo Glaisd 4y cans (505 5ol
3 e dieS g ausS gassaids ol al, glas olaas
dsgazme «ybg; (pl b aiS Jes Jolal Luas G,
B ySoly G  yoie il e &S )b sla Sy ol
I L L S
olawi wiedan yrals 5 Sl ol conl ooy b
S Glwlne dnje malS o Wi la S
sl 4l azg b8 Ll oy )5

6‘)? 3 W) olg. o 0> uw 3)L3).> YLg d..gljs
o9y Oled 4 dude by T Wb 5 b el (anSis
;).;9,«.4 C‘Jz“""" ow;o

Features

- - =

[

Nose

e

Mouth

A Theoretical
Face Model

[¥e] oy cpusisd gl ando sl Gla S0 (V- JS)

(Figure-10): Useful Haar fatures for face detection [20]
OO0y dSwsS-F-Y-Y
Sosel Cowstr wide (s Jliaid plos degazen
2 B Syse sl LA sl Sy QL) Al e
L o9y b wigd Jloel gl )0 o)y 2 4 Wb pgas
[vy] 3O 09l atie peal jO s o ol S99 Sgu
Syge sed CumBye atiS jslieds b Shy (o)
3929 b .Cawloads olgais YEXYY 6,2 G yo i
vy Cawgalo] A o y0 b Sy aa>de LB oS

' Weak Learners


http://dx.doi.org/10.61186/jsdp.21.4.97
https://jsdp.rcisp.ac.ir/article-1-1377-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-10]

[ DOI: 10.61186/jsdp.21.4.97 ]

s oSlel-0-Y

P A (S0 40 g 0T LARES Ojygo )0 Al e cpl yo
Sl 4 aiy b pidr 90 b i SO oz Al
S5l e jasis glp p)l5 4 sl conlus
puid Cawlod S Ol el Sledal Cond o
z,o Wake Up &jle o g 05 oYL o wais osls
e R R e i e P
3O Pk A olen ali 568 Jlase 5y wadl,
“ ‘w|od.w ul.?u.»‘ ).;)lf .la.wa.' d.ol.v).v uLo..Ja...» u.....’?u
slojlate S 5l Sslr jalie 4wyl o ho
Sgd oo Jlad (glasl g0 05 Lo ol e |y loguis
woor b 8y e ol by o5k cpl jo
ouiily platar Sloy o3l (ul jo a5 (50 )0 9 WS (o0
9 0S8 oo JUb 1) 565 lade ST aiil s (loes
uL\.Lo.C 9 .)9“‘54 ).n..o od.;)l..o.ﬁ.» g_;)you.s‘ ),..c )
5 e cpl sl laiges ol o aslol lizen auis
Cawloalds ool UL....: QA8 Ji..u

U e Lol ioucds o1 Ll o o 45 o :(1F— JSCi)

ilouuid 0318 s o 2z Al jo
(Figure-14): A state where the face is detected, but the open
eyes are not detected in the face area

& e oy ¥
0ols o L-F-)

O ) Sl ol (F) sy aSjebles
bl g cepe Sl pd 5 onx slajle K]
oogy ol o Slee Lol sl oSlS— e by, ol
slrosls 4 (g,50L 5 e slagis, ple asib
Ggh cnl 5o jshite cpl a4l (St (] (el
sy 31 S 85 590 3,8 b cnlie 83l ol
JUUE US|\ TR LR
clize glagylo) jo wilainis g 0,8 g9 yuw CoxBge
g Sl ad (b g 098 b o) eyald
iz g oz ASaS— )l jlo, KT Blle Lbeel (sl

B3l sla Sy Olod b o5 Jla i3l b 5 o s w3l
S9) 2 Gy 488 (plro lp S g 39800 5, 44l
3975 ol wb sl Jole LIS s 3 00z 4ol S
Sty 425 BB Gl o al b ol gl o 12 0 0z
o All g ab>pe 0 0 o Sy ol wasS ganail
S e ol b gl iy 8 ity Ojgo ) Sy oo al 5o
apde 4 sl Cepe g Pl 4 et bl e
Ive yelow,

> 9 0 b (> l98 (30 )5 aio-F-Y
piosNl Al o oz pai Dge s alese Gl o
i s 5 oo 3 s AL il | Sl
oo o 5 s e 5 Sy i ol
WSSl &l 0z Al Syge )3 ritred 1358 o0
AT 90 R LAl Djge ;0 g odd 2l o Al s
Ik Lo 3 Jsb 5 Cusdpe Sl iy b b
ol o ol 09 o0 i (630 3 iz o Lo
S YL 5o 55 OK ol 1 sl oadly yogs o bases
aliz Sl ol 3 Gromen 09980 250 007 (Sebais
) SMigas g o alad Al o b L 5l ollas ot
eloas ools Las (V) S j0 Curdg oyl

WAilouss ool PR o 90 § 0y 45 @JL& (Y- )
(Figure-12): The state where the face and two eyes are detected.
2SS le by 5l oz (A 9 O g 50
ol 5l glasges o5l oo 0 NO Face o jls pgal (59,
Cawloads ools las (VW) S yo el

Cawloadis (o lwll o a5 > (VY- JSi)
(Figure-13): The state where the face is not detected.

Y 2l f oL VFeY Lo

e


http://dx.doi.org/10.61186/jsdp.21.4.97
https://jsdp.rcisp.ac.ir/article-1-1377-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-10]

[ DOI: 10.61186/jsdp.21.4.97 ]

S ol

9Tlga 9

13 53 22 A0 99393 833 (5.

olrod (yils 9T (59) )2 EHB0 g 9 39005 Yo

gy

<

OB 658 Je omin @S (V) Jeux o
@ liwd lp agly g dbold Ll 9)095 )3 ol e
ewloas ools las Cgllas Fuwly

SV omss By &5 wmsiee olad alejl Ao
30 08 o 18 0aully b blas ax 0 093 U FO &4l5
Coddge b asly (greeile Cval B ey Jolsd
ey asliy Ll wes oo aseid 1) oudly oz
B YO dlold )0 s (ow agly o (o055 85,18
onidly bz Lasis [0 wadly 5l g el Caad
el 39500

b s Sejluil b )Lro—F-Y
3 om (st g Cadio WIS 50 b (g Al S 0

39 dlow) Gl (S o > Yl dodiges (gaails
Sodlulgs Jlaza &bl TP (True Positive)

ol 00V el eagllolgs &8ly 5o 35 00l g d@0 oo
Soily Slolas 595 5 Wigioe AT a4 jlere

9)9¢> J&ls ye °|)‘°‘° Q.OJJ ‘s.w; i Joo (VY- )
(Figure-17): Location of installation of mobile phone
inside the car

Soddllss e wlls TN (True Negative)
Ol eVl s 03glllgs &8l o 5 eal) § dms e
Sy Jgere Ll ph s0iS Jie 4SSl s 4 3 jlne
Sl gllas g oo Slowl (5 5eS 150 sl ol § Cuncs
Soddlulgs Jlaza il :FP (False Positive)
onl s 03I lgs #bly 1o sl a5 >0 waad o
b cloeiz b opr Jme alble a5 & g0 0
ot 0didly bye Al jo S o 4 WilgS 1) eal
O s sl g el o s e (g9, W
e a5k 35 o
s ke sasxio slo laia ool Lo | el ol
o oaily Byl sl dlelw 40,5 Jldé s g 00,5
Syl el 3 cosal Uas cpl og30S 1A

i 51 Lol s delyso Colas

Y 2be f ol 1Py Lo

Glp cuie oS g0 4o ool Ll ad )3 S
b oz S97y 058 Sl Ao S 5 oz 352
oS g0 o ool 5o iz lp eizen talonds
S99 95 Sy e N 9 5L i 3975 Sln oo

polal 5l oladises aiload dus o gz Al jo 5L el

(%) 5 (V0) sl s ;0 e jay 5L iz 5 002 shylo
iloads sols ylis

Sy Sload ol 0 Shoe gy 0 9 (23,1 Holatedy
sy > 0 4l cuad B cw (oo B Sae b pld
30 g, e Slele o bgasg ol ol IVERY
Cawlosds las Sglaie b yne

EEEEER

!],
!g- -

ool olSab O op sl palai 3l glaigei :(18- JS&)

(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
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(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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