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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

oy 1,0 2 6590 -
5 SIS esas 5 (V) im0 oS (plllae 4 axgi L
S e Sy, e Wl sl Sk Wl
b ar Wiles ;S sleriny (ST (S il a5 ol
[l oo onas aws Jlozr 0 S5
Obedl S39d52 58 Sl Ui s 2 (e SS9, @
aelds Ay sloyiel)ly ovaline (e slobs, @
ol )18, » (e slay,
=S 5 sy, @

JUSw Juloi g (e gl sg)- V-

obwdl $3gler 18 slo
odill) & e b 4 olo S laghs; cal o
w5 gl asle ozl S b sighie e
g O35 9 e 2lralr (D0 plraly Ghe JUSew
‘L‘D)"A‘)L’ Q"‘ LJ“)L))" L’ [ ax g s Lg)"fc)"')“" ‘)
‘_go).;)lf :Lol.:).' h&‘ [()] o 03...%50 LS'b))‘ o..\.:.'s‘) ws
i3 b BEG) ol Sollinils S| Lyl 51 o ol o yils
)l Mla); U"‘ Cawloads @)M u.\.oS‘SA oolawl ‘QS
..\..5‘5‘1 ool ﬁ)lf 4.‘>9) C_la‘.u djjo)lm‘ 4.7.%.23)& 9


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 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.97 ]

YT .[\']..moso olis eoglllgs g atus o8
olas JS5 e ilie sla Sy 5l clie sla
Slr obed padl Glie 5 plad slaadsS Cuedoe
oolitwl  apiSojles L (Sogdloles s
I leaoas
oilead Laniis OMSae p ade jslavea [VY] )
w0z DY sl e Cumlge yesd Jold gayg o
Ot dao b aSll SO 0yuf g baolawdl c olidg, Ol s
osin  iee ool OB bl Jgle Juls Lol
AU g0 basS gunaiws g opz oleigl> Josb

alonds gt

o 6l s Jaligy 5 T-Y-¥
DByl ity 390 (SOIleS jlrs 58 a5 s
& 9 o 0O b e Sundy SLSL e
Ol wlralz g oasl) o CumBse Lais (plpls tas
D] o sl e oasil, Sousd (aseds ;o Wiy o
Soglllys aiis gl RFID) (o,5ls L (clasbel
ST 6Tl b ailoles ) conloas 8 ae ouddl
(5l o8 plelid ez 50 (i gonal e
g Ol > wyls s pooauly a5 S Cuty 4 Jate
R e RE S BN ERLY

Sis i iz 0038k g o3les p odle VEL o
foloms | bl caslond olitul 3w slo
Llioe Cansas Y 5 X gz 90 50 &jg0 35 50 il
S e Bl e S5l o GRIB L
A oo (sl |y eaddly

=S 5 s F-Y
w4 e oS 4 Jgere jebas cadol sla g,
095 b cewjob (el G Kl g Wigd e (p9llas
by, S 5 31 yiion 1 w)ls 04y o el
ol S5 et VO] o sgi oo ool
FLW W S5 b&.g‘ fCawlodus ‘5‘3):.9 oxdb S)Q% 6L°g5?}:‘.5
¢!y YOLOV3-tiny aidlboguys  Sdgdgls  omas
R ) Ja.»‘Jw: G S L )Jéid)jn dJaLw C‘)?':.L.u‘
EFV) iz (S )0 (s 35800 (2o (S,
Syl iy a4 a5 TIMRV) Glas Shg jloy o

Cawloads @)M 4&5‘0&.}&‘) QLQQ 9 rg—o.u} mg ‘5>l.v))|

' Radio Frequency Identification
2 Eye Feature Vector
3 Mouth Feature Vector

Gk s g, 50 . Cawloads solaiwl SYL Ly Ll
390 bl O] 55 (33l0n Sliles o5 (g ugai 55l
3 soylibinl pgal b (Swly @b dslne &5k
OB g ond dliie 095 0 (Bymo Sl plgacs 45 0 0
S5l e el i beda g oxx
olaial oS Gk 9 Sy e slally,
Sy S pleld p e oy, Calond
5 oxz o 90 4 kb 5 (S gl Slles
S hs, (pl )d e gl 508 g el Loy
sl Sy 5l iz 5 oz ol sl Shy s«
g o o0l i 5 0,02 il by (g 5o

(2lidsy et 5 S5 sr Gl el vl 5
odd 0old el o sla Shg 5l oolaiwl b o e lucl
L ey 5o eda webioe Jlis edlS VL (29, L g
e 6l eI L et o g ol ddlse Ll s,
L itz oomain b5l (e isd(00 o0ls pansis
0 0318 aas Gletiy oy (et S0 ganadl
ghe Gmsd Slp pda Oogaie 2oy Ll o 09l
D oo ooldin] | (Kiws Jlais

ssbas b oadly (Siwd acis jshaieas [A] o
26 IS s ool Jdsds (rmly SedST L (6099
Se i 90 Saabeal glacdls g oy 2552
So b Gl s (oSS (Il (peas AL
Sty miz (e Ol 99 5 oz il Ol
emlodis

ol pie b aseis xS o [A] s
5 (ES-YOLO) YOLO Gror e i5id olul
enlosds Slgii, YOLOVT Ji3lo (s jluding: (sline
hoslitul b1y (ulide wiz la Sy o)Xl ool
4 azgi g 03,5 meead (APl (Sob azgs g5l
O 1983 (o8 Sgate ) 9 )3 e (S slaceadsn
St s by, o ES-YOLO 3l esliial L

Cwlodls 43‘)| e (O gadlims ul,a) 6LM » od.l.ib

ol b S g Juloiga ji-V-Y-¥
@ ol Gl wenl oy 60,8 a5 Sl b Sl o
5 oS e o s b el Ay Jpene b
o8l as glojy el adaias g 3L Jlb o ScaS
OiSoslas 4y blot S o (Sogllolss ol
yoS ojles Cl> 5l s Scume Sl o les i ls

1y oo Jlo 53 9,5 S 3les 455 il 5 95500 5l %"

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 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.97 ]

S 8bes b 09l osliiul (il )3 (S5 by, o lye
Ay ez |, aibels IS
St s gl Alie ol solgiin Gllo
Jos oaiily lapinr Gagateg (ackid p (S ool
SlPFles 5 Gollese ya ) alele cnl )5 08 o
25l G530y 5 8l 0 (gl eadly alalign ol jen 2l
o 855l b ey )8 e g 090 co ool oul
g2 (rlple 05 oed 513 ooliitul 990 (5,50 ()18
Sl S sed Jeems oaully 4 Blol dn e aisS
Ol e 80 4 Jlasl Sl 5l 8 4 0550l siadige

S ol

9Tlga 9

wde g gl yo byl slaggs Jeld oyl
el oSy ps sl Al (glegain
50 waddll alsi b aS s g mmwles i lid

1Vl 15 o )13 ooliciul 8 90 Calides sloasli

133 )2 (Fiae 99393 834

o

ORI 9 pgecs

ol yo (yali 31 31 gui <l 3 g Alaw (31390 (305 Jlad

v

—P[ R LAl Sy ol yob (A5 31 (8L OB g il H

x NO oz lxy!
% 945 59; FACE
by N
N

o

o 3 (oo HO5 Sl

v

olad il

Tyl s5lailel 4—\

+ e ;S
_+ 293k it i Oldes Ky ol Jd
O e oé,.\m o éhs)l.x...b
o 2 Sl
OK (5t s¥4
oRZ

iy 93 5 U
§ Canwl s

Yes

2905 (595 3 WaKE UP w2 ol

v

ol yod Al5 oS Hluts ST o Jlad

SOl o2 5951 gloduig (Y- JS&)

(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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(Table-2): System performance evaluation results in face and eye state detection

13 53 22 A0 99393 833 (5.

=
‘e, g { 5 2 5 -(é) Py L
& 2 : : . . S 2 = 2 g @
o S -z) :E\ z 3 z o S & E« ,-=a 3
3 T g 3 3z ¢ 3
i \ Y. 25 7 of- Y. AYITY vy a- \ a4/
:\; Y 4 Y- ov- Y VA ¥a- Y. #Y/0 VSISV FAIFY 4-/4) VE/-Y
ﬁ\ Y .- Y- ov- 2 a fA- V- Yo AYYY AT AVIAY YAIYS
gg-) £ Vede Y- Y- Y [ ov- ra. AFISY ANy - FA aY/AS AJP#
o \ Y- 22 2 ¥ ov- 5 Ay ANA a0 ABVY AAIA]
i # q-- Yo of - Y 7 A Y. AY/5Y a- ANAR AMa% A
j A4 AR A a a AV Voo Voo Voo Voo [
‘b A Vede Y7 f2) Y ¥ 55 Y. /Py AF/¥a /50 nsY A /EY
,’Q q q-- FA- Y- 12 Y- Y- Ve vy Ve AVID ar/ry
(‘D\ 1o VoY - ov ov- - Voo Voo Voo Voo Voo
2 " q-- 4. o VY- ¥ fA- V- a- AYYY AFNY FAITY YAIYS
egb w Voo fA- ov- 12 ¥ of- Y- vy ANy Af/vE AVID a-¥Y
. " VPA yY- s A ¥ ay- of - AF/VE AVID AFIAA vo AYIVY
:7;) 4 Wee K 79 #4- oY Ve Ve Voo Voo Ve
; 10 I A Vv VA [ - fa- AIYE AB/O AFNY YV/FY VAIR0
i \$ VoA e Y Y ¥ #4- Y. /By Af/FE AB/AY sy /By
o % Vg fo- A Vo [ vo- Y. AYITY AY/YY av/od £PIFY VE-Y
A WA Y- VoA 2 Y - NE YIS AUy AAR - /FA AFIYY
5 VA- - vY- VoA a- ¥ Voo Y- a0/f0 vy av/vy NI Y
Y. 58 AV YA« 5 [ yY- vo- av/oe av/¥s avry av/ea av/ed
JS YEYY. a4s. 1FYY-. Y. Y WYo. AVY. AQ/f. -/ ay/ay AVIYY LYAR
100% 100%
80% 80%
60% 60%
40 40%
20% 20%
0% 0%
1 3 5 7 9 11 13 15 17 19 Avg 1 3 5 7 9 11 13 15 17 19 Avg
o il 3 Glalo3T sagingg (s Specificity (Y- Jsi) O il 9 Giulo3l sgia g (sl Precision :(VA- JSi)
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(Table-4): Comparing the performance of the proposed
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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