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Drowsy Driving Analysis Based on Steering & Lane Position Variables
Using Passenger Driving Simulator
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Drowsy driving is a main cause of severe accidents. Drowsiness is responsible for 30% to 37% of
Received 22 January 2014 fatal road accident in Iran. In this paper, driver drowsiness is detected based on features related
ﬁf’ca?&;i gﬁmiyzzztosl:ptemberzom to the steering wheel angle and the lateral position of the vehicle. Data from the vehicle and the
- virtual road are used to extract drowsiness features. Experimental results using a driving
g?g\')’vz;dé'riving simulator are presented. Participants were 21 to 28 year-old males with a high tendency to sleep
steering (Epworth Sleepiness Scale=10). The subjects had to drive a lane keeping scenario on a long and
lane departure monotonous virtual road in both drowsy and alert states. The drowsiness criteria are validated
driving simulator with Karolinska Sleepiness Scale (KSS) and video rating based on KSS measurements. The results

illustrate that the phase diagram of the steering wheel angle (Ellipse criterion), the standard
deviation of the steering wheel angle, and the mean and the standard deviation of the lateral
position of the vehicle are highly correlated with drowsiness. The accuracy of the diagnosis was
77% for the Ellipse criterion, 76% for the standard deviation of the steering wheel angle, 67% for
the standard deviation of the lateral position, and 65% for the mean value of the lateral position.

[ DOR: 20.1001.1.10275940.1393.14.9.12.7 ]

R tS":"&)“‘:" Oypioe L Cewlodds ﬁ){d Jl 29 6 15 QL"P S}n J.ALC dordo -1
ool ozl [1] a2y 45, 4 2030 Lo b i 45, nl o oy W9 o -1-1
5 Se 5 (H16/5) JLS po ol sy 51 (4 4 aslod (s o jal gl g o alises 1 apladl oo 5 S yo Jole paiin (glooly golgus

Please cite this article using: S lod o3liiw! Jod @yl 5l Wlio cpl @ gl (5150
M. R. Ashouri, A. Nahvi, Sh. Azadi, M. Niknejad, A. Sadeghi, Drowsy Driving Analysis Based on Steering & Lane Position Variables Using Passenger Driving Simulator, Modares
Mechanical Engineering, Vol. 14, No. 9, pp. 165-174, 2014 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1393.14.9.12.7
https://mme.modares.ac.ir/article-15-5013-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1393.14.9.12.7 ]

e 9 §ige 6),4“»Tbé).\o::a

GIlgmw (5 a1y jlwdad )3 99393 ($6 )& iuxdgo 9 Ylo 3 L pakio Uuhul)g\;é,”-._\l,'; O S S5 sl Judxs

Condy Sguge Lol &lge g 03l bolad oluliss 5 csmlive Cr Jaxe
Coogd 20lS 5 dnwg 5 ad, dbesls pad sl e a5 hs
2 by o 3 eslil wddend s bme Soaslis (gla S
9 dxwgs b eogdle ay ol aLils (6 paSedar 055 9l (ke slagyos5
@ Olgise GPS lawgi 5055 obiuadse lopiunn o Bs il
2,5 law Cows ool gosmline 4y 5L e o1 sl el 5l B

009 2l pE Jo @ (4 53 i) 5p095 4wty lajtally
lrossy b (e )0 0T (g e 5 00ty sl O o pSosll U2,
5 jacke Sl B rae cgms ¢ S| b pma Sl 0til) ool o Shas o 5 O]
g o by, jMledz (b5 (Shed wiS (Gpodle S
5l oadly [l (slapiace

Slae (29,995 slayiie | oslitul woud ploie s 4 4z L
@2 i s S B eagllolys sl (Sasly ol panas
S b lapT bls)l g o0 Combge oy 4 ataly slodasly b e
U9y 9 SlislesT 4o oolitul 090 jludns 3 idu ;o Cawlosd aislo
e siasls byl s Woesls Gl calond osls g8 ialej]
§ Goiges 4 55 D iSu 0 Caslesd pll 4 isy 0 2 sy geads
Celoads a131s 5 0an] sl 5 gl olpsing

Swled S gl oS 4 FoglTolys asls -2

92595
Sogllss b dag o liolas 5l e 5l G ol ool ooly ol

o 2 o s 5 g5 Sl a5 45 Wheogs ook
a3l zg,5 5 el Sliolas ( Soglloles 5l il wlslas ;s ool
gyl b 5l i plp cde dagyoss ple Ol 0 ST slag 09>
05l e o g e ol [2] closgy Faglldss 5l ok wlbslas
Loz (9,093 Cudee Lai> g (lod J3uS 53 eadl) Ul pos a5
S i blug plo jaa> poe Lulpd o5 (Fogllolss S s wolr
Oley Sde Gl b cadl (Joly> niz jep 53 K5l age Jolse
Sldlas [10] wb o Gials GEasl, pne cudins o oblys o Saul,
9995 (528 Cabze cloyd A aly Gl patie (e Wileols (i alise
[8] 5ls gz alasl, Sty (Sosliclss
P 2 ey g Ol 4 atuly slayully Cosal 4 azg L
G g e ol 50 &S (Soglllys > 0 9)095 es Sl 2oy
28 Satdse 5 Ol b Lo sloaadly (Sl o)lal Gl ey
Ol 3w cpl aelol )3 .0ui8 )5 18 (o g addllas 3590 (Amgl o
loaasly (Fp By g gl asli b gy (oo Cuxdse LLS)

oo wils T 4wl

Oloyd 41915 9 95095 (2658 Cundgo oy alayly -1-2
Sedies s 1 alolas 3k 5l 52 agly 5 9,005 (il Ol (o alal
11]

ay =2—(6—7) 1)

sz ,z a5 4l 5l (ol g cul 9,065 SloBeS o po Kys ol 0 oS
37 Om Aol Lol slag > asly 60l oo (o 5 @) e 5 sl

9 o louis 14 )93 1393 )3T (R Suile widie

sy Busil, Sogllgs cde & (12/5) sols &, Golas cutia y2
sy a5 alKie ol 31 HB0 05,5 @lel IS5 01 [0 lgs o Ao 12]
O35 ol bl i e dalsl e s oty Soly a4 coiiun 34l
2 oplaiyle oledl g3 Foglliles s o (Sasly a4 asl, %37
ity 05 (Soglliles axgie auilys ed o, el o5 cul Jl>
Sl 5 el 5280 (53 ) ead jiite sla el b [3] wigd Lo
Sl g 1391 Lo 45 58 sloslr Ui g Lo 5 (s bl ool
318,802 o zg,me g a5 19,089 o ansS o ylpl yusls o o
5 Sogllolss Laiis Glagsyslod g 5 gy [4] cudas ju
O G 53 s MBS )093 Cumdy JRUS g eadl) 4 s

S o Lyl ool

Soolgs Laniis slo gy -2-1
4 il slagby, 5l Sogllolss eains lase laptaw glgl
Elgil 09 oo oolicil aiily (Soglllys o (Sins gl (aris jlite
1505 el i oz dr S 03Il gy ST S se |y Lo tsy
2ol 3 lyel asle el (Sgslsed) Sl sl i ol -1
S e 3 gy (5lod gy (S0 gl S Dl Lt
5] 055 5 09290
O30 Sl ey SeS b owiily (58 DS > 5 oz e Jelod -2
5 Ope o (Foldlojles (53 da Sl Condy wiile pga
6] Joro 55, 2 pllz
A aoly by lagl polie &5 (p5)055 slapiie Jobs -3
wile 5055 (S Spol (55, 2 end e (5ot b ° Sig S|
Tt SrSoilal ot g J sl S ialed wewis ey Sy G Iy ooy
5[7] Sgdd
13 5,085 S Sz g Cundge diile g,095 ¢ ool Sledlbl ;I ealitwl -4
8] gk

Ot Saz gl (i ime 1 siae glael dals, cnl elsil o 5o
slr ol cenlie com & WH[9] wibe (Sus 5 (Soglolss ol
laglejl amss p oS amo 5 tagy Shal sl ol 5l Ysens s

58,5 o ool o g, b

065 Ll sl Jloysmy YL Cds 5l bpda Conds (ow)p
B S)lse (P 5o 05dd 55 W e 4SS 4 enil) ©)j50 g
«Se g3y 2 e H9 Sl G lylyd o Sl el Ll
269 b Wlgige 150 3 lge (B g eysd sl elaS (ygaml S
SIS 2 G s slos 3 Lo

2 5 050 b jgin el (05 Gyt 10 pges Al Zuje
2o sl Loosls cnl glgil 5l a8 sl (y0e slag 093 oig @ Lag 095
b i 5 soul S sl s sibe atadsn (slapiens
2° dﬂl’ b Ll @S opl odle 4y oS e ooliiul 9,055
)55 L ey ol o6 S o3l

105l il 5 otys e ol 5 32ails o all lesr i

1- Electroencephalography (EEG)

2- Electrocardiography (ECG or EKG)
3- Electrosomnography (EOG)

4- Electromyography (EMG)

5- Electronic Control Unit (ECU)
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2- Standard Deviation (STD)
3- System for effective Assessment of the driver state and Vehicle control in
Emergency situations (SAVE)
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