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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
ReCEiveg 22 January 2014 fatal road accident in Iran. In this paper, driver drowsiness is detected based on features related
Accepted 31 May 2014 : it H H

Available Online 24 September 2014 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?&')’vosgldézriving 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.
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1- Electroencephalography (EEG)

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

4- Electromyography (EMG)

5- Electronic Control Unit (ECU)

166



e 9 Gige \5),,\3-Tbé).\aza

GIlgm (55 3351y jlwdand )3 99393 (6 8 auadgo 9 Ylo )3 Sl paiio .)ul.wl)a.‘,fé,JT-._‘l,'; O S S5 sl Jud=s

i 09y bl oS pasine 1) (Sogllolss g 6 )Ldsn (o 50 i
Sodllolss Sole ol 5l gyl bl 5 ousll; Jledgn cundy 4 by

2 92 2 .
(0) + (P <K? = Jsge

(8)? + (g)2 > K? = oagllolss 4
Coenl (53l LSy o @ 2ol 5 (Soglllss galinl K aba, o
deg sasly ST Jbe plore @l lod agly 9 Gloyd slaysly a5
4 10 deg/s slaygly coym 5 ool sl S sagly Olye 42 10
4 pln @ GlopleSy quypd 0sd (28 S Gl S lyie

ol 81 gl asly g col ol 3 Qe Ll 3 A Mes gy wales
-t Sz Wi ole asli L lre ol ipleyd gl sls Sl
ol M ) S5 0,5 18 eoliiul 890 HFanl, Sogliolss
@y anil ol o glabisde LB SISl s sl a5 canl ol asls
dacar pl gw,y il oolatal BB Blo slaosl> jo s JJdo cran

[12] w5 8,k yy (g0 B 1, Sitos cal wilsi oo (Saidly il o sl

s & dnslg G AS L ~3-2

ools ylzs 2 S 0 (1) solx (655 1o Lot 4 s 9,045 (0,0 Bl vl
DS £57 9 9,395 Ceoms a5l ) 2 495 6 JS8 (nl 5o ceslons
Tl Qe (swan So e (n Fedites 1008 CanBge lme Syl
ool (nl e (T (00 Cumbge Jlne Blomil 51093 S (05 25 >
gy b ple ooslllss satily slo S 0y50 )0 Hitey a8l s
S Szl wdly iy 235, (ol e 5l 9y093 (poe Sllug
J13] el oog gz 0asily ais 10 5 5t 3 o] (e0,e Cundge

dd plyie ol 0 &5 Wils dszs oleg)s8 dye CanBge (il
Sls LAl Cur el S plae 4 g oo (20 Caxlge Lawgite
. 3 -

bogio (S5 (ol ol ) gm0 50 109, 15 4 (S]]

3995 (il ol
ool 555 5

— — —

Y Sl g e Slatse 39

355 g 51 il Silods igled 2 S

2- Standard Deviation (STD)
3- System for effective Assessment of the driver state and Vehicle control in
Emergency situations (SAVE)
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1- Single Blinded
2- Epworth Sleepiness Scale (ESS)
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2- Karolinska Sleepiness Scale (KSS)
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Emergency situations (SAVE).
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