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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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Master of Electroncs, Electrical Engineering Department, Tafresh university, Tafresh, Iran?
Assistant professor of Electrical Engineering Department, Tafresh university, Tafresh, Iran®*

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, maobile 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-10): Useful Haar fatures for face detection [20]
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(Figure-12): The state where the face and two eyes are detected.
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(Figure-17): Location of installation of mobile phone
inside the car
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(Figure-15): Samples of images with face in the database

m-a

»

'--ro

0310 oL 4o 3L iz 51410 palai :(VF- JSCi)
(Figure-16): Images with open eyes in the database

ol yod (AL (g5 comlio CorBgo (o 2 1(1-J302)
(Table-1): Checking the correct position of the mobile phone

Distance (cm)

Angle(d | Y- YO ¥ D o f b 00 5.

Y- ok ok ok fail fail  fail fail fail fail

o ok ok ok ok ok ok ok ok ok

o
o
=
(=]
=
o
=

ok ok ok ok ok ok

pr
o
=
o
=~
o
<

ok ok ok ok ok ok

a0l o lojl 5gxi-Y—F
colbe @l Joa> jshie 4y golpiiny Slle o
Blaco 51 (S5 9)955 50 (my90 ceslin gl 5 ConByn
OLas (V) S8 )3 (o555 Sy ol on 9 (59lS

Cawloads solo


http://jsdp.rcisp.ac.ir/article-1-1377-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-05-09 ]

5 2ils e (1) Jsir ol ) 51 S 55 &
9 04> cLu.w‘ ua.«.?r.w) aLmuL@ L5>J" )0 FN 6Lla> Cde
ool joo celials A3l b 9 9,095 (S Lae )5 i
FP Glas cle yioen tcaslosg ool> canlial ol i
)f‘ as |).> f&u»‘o')}.g 0 50> uam Sg ‘szu_)l_% ‘5’5).3 3
sooadly i alad ol 4 WSO by 1) opz asln
Olyss s ol sbul LYo 5l 0gd e ool aseis
Lgly 9 el Siee j0 8 SBSL (alidy) @
| OJ.L.;‘) Py WLA.AL'

5 00 «Zap Biled laging Jold aging 5l (S 0
35590 Oole 4 wanlos ST Jos duojone S8 L by 00)le>
B b1y cal ongdlilgs g o o1 0 eaily a8 Sl ples
O YL B Jelge 5l cailosls el ciwys 4 5 YU
Sy dogly e 2litg; Lulyd pemoglhae 4 Glg e lagiayg
o)lods slagingg yo 0,5 o)lal (Sl cuslio S 9 002
9 999 P9 ol | (B Cann g 03555 003l g
A oailly Sz Ulyied @ (Slidg; Dl b Lo
Sde 4y 00lg0 g 4 o)lads sy o awlonds agiang oyl
i ol b yp OB 5l (S ) 5)055 ey VL
“.\Jjo){)um.n)é}ug,oyawyw5w‘o\.\w
9 00w 8,lads (Sgidug o awloals lagiayg oyl 0 FN iol5él
Sipe 3l oolainl g B 5l Sy a5l Gl e oyl
o> ué)S.:L.\.u Ceb pw canlial :*45‘) 9 o..\.b'b Lug
ol Sy e GeleS S5 oddn biled (sgug
5 B Wil oz lizl ol (o5 oama 8 led (g 5
wix s o ol oty coluds gy b 4 al
Celodds gy 1o FP oloyl (o a5 wilous ools (auseis

Mged & yg0 4 (V) Jgozr @bl «spa i &)l jolaio )
, Accuracy «(VA) S o Precision bl elb (sl
(YY) JSi o Recall (Y-) JSi s Specificity (V) S
ooy lad alflas Oy 4 (YY) JS& o F1 Score
3P o bkl bajloges opl o (B8l jeore Cusloads
ety 2l Slee gt (3 5 Sl s slaging
] QS’L))‘ ua>l.w L)‘ ‘_g|).s ol

Hlodid adgi o dibolw & Slos ) p-0-F

ousily Soglloles
Sase o lp albls o Slee @l (V) Jgo o
Sl Jgo ool 0 aloas sols olis sy  Sogllles
53y 2 50 (V) Jgoz 50 gy slaoload Bllae (g 2
By (Sogllles slaxs dagiong IS sl BT cus, o

P QW 5o Cawloads ools UL‘“’ g (_)9““’ ) od.l.?‘)

Sogdlolgs lase il FN (False Negative)
95 ol 03gllolgs aBly yo susily a5 Jl> jo sas o
e g adlb SUylas L wilgi o ailols o Uas £45 ]
Ololyd Coen! Q—| oS Sz ol 5l I sl Bolay 4
el FP gllas 5l s o] casnl g o)l
B398 slade sl elul p &5 ol (o)l el
slegsy, 2l gs.’l'.'.)‘)‘ Sly yien 9 Ngb oo iyl
G By oo 1l Wil le gy 0 L5 4 gunanl
ey (F) Ay 5 o (ginaiws ¢ b como
S yd 0 aS |y eagllolgs g la ol 8l as s wawloas
oals oL o dgzge ol,8l IS 4y wilowds ools auseis
TP+TN

Accuracy = ——— )
TP+TN+FP+FN

SO VRPN N PESP U g JE B VN CE R
Dilodgs Soglllgs o i ys 4y wileads
.. TP
Precision = »
TP+FP _
i (F) daly 5o oS cCamwbws b (5551 b5 4

@ 00gdllgs ol 8l vo s wix wes e i awloads

iloals osls auFis gy
TP

TP+FN *
Ao,y awlodds oy s (V) dlayly jo oS ((olais|
WSloads ools asid S 4 A | lag ol

Recall =

TN
TN+FP

Specificity = )

azliz wanloads g a5 (A) ddayl,y jo a5 F1 6 yod
ool Precision g Recall Lo g0 2 (oLl o

09..»‘59 oolawl 5..\.».le ails
2+Recall*Precision

F1= M)

Recall +Precision

iy Wbl 8, Kles  wy - F-F

A 9 5k ey
> aseis jo aelp o Slee o, gl (V) Jeoo
e 0 ead S8 ol slaylae el ) e
2 e 183 (o0 el LS (s58ug ,o (sl (F-T)
sols s ol S ly by mls 5T de,
ool (V) Jgao 0 a8 58,50 byl casloads
0 O)le 4 rwlad F Ojge pia 93 58 (i
Obools anseid a2l ol jo (P) Sue WIS
b (N) e DI 5 col i 5o 0 Lo

Cowldpii 51 SO @S Caws Gadosls aseis d 5
,@‘j

Y o2 F ol 1Py Jl


http://jsdp.rcisp.ac.ir/article-1-1377-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-05-09 ]

00> Jlgeal jwo Cpizmes g oadly e dpgly doa b pler e 0 5 e slajlaia Sl oo
claaine olowi Yo g VF AY A slagang jo .culosy Cawloaus dll dilolus dlwgds oulsad g a0l slo laia
bl jlaie golaw oy plo sl Calosg jao Lle slagiang 12 4 a5 <éb,0 (g e (1) Jgozr @l

b et asis 08 ol cde a5 coslead 0y s Sogdlolgs olse 51 (SO LS a5 VA 5 WYAYNND
5 bl B> SO0 5505 mye OS> dow e laie &l bgag plo jo wasloais eols auseis

S ol

.C«w‘oé}g .‘a.ayu“ @L;.;l‘)j) ol ,.u..su 9 o)‘dul.\.w‘).;.c U'.’.‘ BRESC R uL\M) Joiand ) Cawloduds ;b.]}’ ]
odilly 8,02 EiS Sgud lade jedo S e agiasg

iy Sl g 0 0 presld 0 wibobw 8 Sos (2L 55l g s (Y- Jgu)
(Table-2): System performance evaluation results in face and eye state detection
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(Figure-20): Specificity for test vedeos and its average (Figure-18): Precision for test vedeos and its average
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(Figure-21): Recall for test videos and its average
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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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