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Estimation of Driving Behavior Characteristics through Self-Reported-Based Driving Propensity
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ABSTRACT

To ensure safer road conditions, understanding the human factors influencing driving behavior is
crucial. However, there are many difficulties in deriving the characteristics of individual human
factors that affect actual driving behaviors. Therefore, this study analyzes self-reported dangerous-
driving propensities in order to explore potential correlations with drivers’ behaviors. The goal is to
propose a method for assessing driving tendencies based on varying traffic scenarios. The study
employed a questionnaire to gauge participants’ propensity to drive dangerously, utilizing a simulator
to analyze their driving behaviors. The aim is to determine any notable connections between
dangerous-driving propensity and specific driving behaviors. Results indicate that individuals
exhibiting a high propensity for reckless driving, as identified by the Korean DBQ, tend to drive
at higher speeds and display more aggressive acceleration patterns. These findings contribute to a
potential method for assessing reckless driving drivers.
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E2 oA HAEE e Y 71 EE 8] EfH o R Agate] AR, B AL
Aol A o] 2gE = Aoz d# A Utk (Evans, 2004; Javins and Carter, 2022; Song et al., 2005).
ol XA} B HE F e APdeHYT AH 8R0S Bt 1YFTF +AE AEEA, 3
T 58S gste WHES Adske A7 AL A o] Fo1 A4 $4Th (Aberg and Rimmo, 1998; Dahlen et al.,
2005; Lajunen and Parker, 2001). 7] ATolA & A, 244 T 710 444 54 84 7iE A
u, A, A 5 58 LA8TFS BRStA ol 22 540 AT H Bl A=A &
At THE FAh o5 T3t Y TS Kol A §3E M F e 890E 3T
T QAL #F 8] EAS AW A AA 22 oA g s 22 T 54
& HoleA #RIgte AFE FES] ol FolAA ¢dth Y TENF FHAAE ANl FA8FH
g2 8%lo oste Yetue 3P el= OE 5 A= THEF (Zhang et al., 2016), =13} PP E 1
Wit E20% Ao et APLABET S HY F e 214 §3E IAste Ao Basith

olef] B AFolxe 7|Ed MEE AEFA 7HkY] B S q4&

A EY ol A8E Tt =& FYAqE 54 ol FLAAE B4, LAY P met ojd F
e EA4 Fovg daAdol etdeA £ A T A7) B A o] Jri S d8ste] UiAE
o GEANY 9 AR EFES EFSIG o, o] AASIA Je FHEY &9 vlust] A
Al Hrh e oS sk 3 dYe] A&R =2 A FHEE AFH AHls £
(LOS, Level of Service)s THEA AAstH wEE7H o) 2 FPPe] EAFS TE3Y AT 730 o
g ojH WEFHAHANA oW FYPe EAo] Forg FAAAV) A=A Hws] By, JARY S 53t
FYYH A T A4 IEFE A 220 A Byt o] Fato] AA F:AYFES
Y F e &AAE FR8 B 5 de A7) B 719 R eA1A8EY #8AS s Bt

1. 2HNg B ATARY| D8
Aol 34 WSlE BHska, oleld Bk WS HE 891 Hohl7] GIste] Be AT} 43

TolAE SR B BT g, GED SAYE, T B FL ANHGAOH, ol e L4
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4 FYPAe & 29e &3 W (Aberg and Rimmo, 1998; Mesken et al., 2002; Ryu and
Oh, 2022; Zhao et al., 2012) Fo| Itk =g, &4 & /ME AT EAQ wat Yebd & e =
FEE Hrlste] ¥A2 75 (Aggressive Driving) 54 &= AdTEE FHH AT (Dahlen et al,
2005; Lajunen and Parker, 2001; Iversen and Rundmo, 2002; Shin et al., 2009; Song et al., 2005). £ Ao A=
<42 P& AFHoE HIME 4 A /EE Driving Behaviour Questionnaire(DBQ)$} Driving Anger

Vol.23 No.1(2024. 2) The Journal of The Korea Institute of Intelligent Transport Systems 27



A7|2D 7|3 2MNES S5 FYYH SN 2 o7

Scale(DAS)E &85t A7) 7} 7|d EAATFSE =319 T DBQS DASE UEAQ JE2 ohefst
%LOM geElon, S 480l A AEEd ¥ FE2E N el JoI(Ryu and Oh, 2022; Shin et

., 2009) °]& 83t
DBQE ¥4 5 HFE 9=
k)

TE QA3 F5(RH, violation)Z =351 2 A3 WE(SFF, error)
o7 FEIS FHI AFEY 2

e EFsIES 27500 DBQOIA AAsta Sl= Aded

58 G o VE FROEE AL A, FEelo S A4, 25l I A GLEA e Ay
9, ool me et glom, FPEE g5 AR 23| %Hﬂﬂ th. DBQ S AHE 83}
of St gl A NBLAYE FEL W/HE 5 Uk DBQ WAL TY F4 Aol M

ol AHH FzE APUkon], JYLANAES WAE F2 PHOZ IAXD AT (Aberg and

Rimmo, 1998; Mesken et al., 2002; Ryu and Oh, 2022; Zhao et al., 2012). Ryu and Oh(2022) A-TolAx= 7]&
o 7€ DBQ #H Fx& I AA A AP dxH SAPFHEE MNdsttt SR &4
g5 H=w 7|E DBQZt & OFUA &4 FFS vAE F4H 81 gEo 3AHH LY Fol o
g B7F das 2t AEE AT

3, 3 Fol] WA s Tk A3 st B s wle 528 HUlste 34 347 44
& & F = FEZ Deffenbacher et al.(1994) ATolA MLst &4 ExHE H7HDAS)7F AT DASE
A Bt 222k ey BEEE F83 AF aflolg /M3, ol AT 5 e AE Y
S AEEE b SHS T oA Beot #EE 2oz AU 53, By &4, 4E 23, AYL
A, T &4, aFLAE AAFALH, 7 82l EAd ge AR £33 7 THAJ] &4 £
AT g Mt ol sty W/l S EUE 53 3% ==

.
= T

= B g e A 348 daA O] ASE AA A ©]
DAS H7} B4 &4 ELAEE HIlshe kst dFoA &8EHA F84S Y54 T (Dahlen
al., 2005; Lajunen and Parker, 2001; Iversen and Rundmo, 2002; Shin et al., 2009, Song et al., 2005). =] ol A]

i Shin et al.2009) AT FUf AA ] B2A] A& I F2E MAAR S8 LA R=HEE /Lst
Atk =3 Song et al.(2005) ATFolAE 144 FJAFAE Yoz SHAELAEE Hrletal, =2H &
Aix 53 2F Algdeoly 402 739 wsAHA 4o Yeus T3P 5439 Jads
BYste A8 FdA g d7E Foto] AR LAEE 70l 22 TS 7 A
g0l BA G FEEAT APeAS FAste Aol =re HES AT F ATk

TP EAS BAste dT7e T2 wE R BobillA nEAae #dH A8 AHEE AF
stedl E8E9 T 4y F52 vol, A8, A, HE, AA 5 oI 8o o) FFS wol &4 3
A Yehue =4 EE Hr=H EAF 35S 3Tt (Elander et al, 1993; Miiller et al., 2013;
Reiser et al,, 2008). ©|&3F 8212 ThF3t E2WE &olA Mo Bl AW Fo FFS A 3%
o wet EHEE, 7HE, T, 2 5 AT WIE 2Yske A0E delA Aok o]g 2ol il &
245 wet et FHRY S4S FAset] dREH R Wojd e A54 FAYPFHE st
A FAAR] AP F] o2& WY WolA EAE Aol AT 4 Ut (Langari and Won, 2005;
Murphey et al., 2009; De Vlieger et al., 2000). 342 T Wojd FdPg| EHOZ Hosl= 7|EL EF
A& g flom, JiHo g #& o] mE FYPLE FUHHE dH|, 22 A2 55 Hole A

28 DIRTSYR| =27 233, M12(2024H 28)
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Tachograph Analysis system, 2021)

olFe AT FHYH 548 HIIE A% 8RloE FREE, T YT, A Az E 2
74 EE 22319 (Doshi and Trivedi, 2010; De Vlieger et al., 2000). 24| =2 A o]9} e HEE
= A5t 73 P5E Hrlete AL oA R b A4 2 AFH A 2P0 st AHHQ
FAZE AR o] d EAE SESe o e 7uke] 3 AlEEolHE &85t &
FYPEE Hrlsts A77F o]F A Ytk (Abou-Zeid et al.,, 2011; Fitzpatrick et al., 2017; Philippe et al.,
2009; Wang et al., 2014). #d AT ENME TUd T2 A AH Yehde FAEE, - 71&E, g
HjA], kA Az B SE ARKITOH 28 WTss %3}04 FYYE 54 Aot o] HFE
= MY 3 Al wet Eo] @A AolE MY F o] FAYHE Fofst= ol AR A%
7F 2§ vk =3, AEdolE A Y E dHolE et AAl A F3 vlolH | Hla #£4S Fuk T3
AEHIHE o] &3t FPPH EQES =Edte Wl A AYS A A= AATH (Wang et al,
2014). olA® Ak NEA]] FYYPE B T8 B A7 ANeH, TR FY AlEd
olEE &3ty M T E2uE S Yehes A 2] =Y EAS E48] A%

o o) oloi L8 9:1]-?_]@ I 9’}‘911:].

>{E
N
N
&

Jﬁ_man

[o rSE

T

A AFE FHSAT B2 ATl &

o S35k SARL 71E dAFlA =

AP TS Hole FH tg 29 54E EESIAUTH (Lajunen

022; Shin et al., 2009; Zhao et al, 2012). ¢]= A SAPFSE Yeh = F
Son

and Parker, 2001; Ryu and Oh,
A Fetiths AolM 2A7F Ak el A= Song et al.(2005) Aol A =4

FPeff SHS AAR ZH8R

B s S AN GERHe FHAE 54 G felvlE AL ANSIEAR, Aoz
4o 1499 NAYAE o FYHATHE A7 ek B AT 200014 S0tk hepd AT
2 749 4690 MAUAE tFon ATE APsgon, Belo] AAFIL gt LAMYH A7) B
PHOE B2H UELANY B SARFEY A 7 £3 23] FRE S4Te] JuwA B
He Foto] SAAY £F WAl hE AYLAYE 49 ABHL FASATE HolA olol7t ek
. W&
1. A8 He
B ATAE A7) BT Ao 248 P LA VR 7w 79 ABEolE 43S Fale &

A FRAY B T ABES A3 Aol TS <Fig 1% 2L PR WY ATE ST, b
£ e AEE Folo] 398 LAWFL BAsE Wy T F) 240l wAl /jLE @39 DBQS DAS
£ ggsie) 49 WRE A w1 Jlwel YRLAHTL £S5 B3 DBOE Fok] UE S
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Literature Review

Survey of Individual Driving Characteristics

Simple
GUEsHemigie Koreall'l DBQ Koreaf DAS
4
. Self-reported Self-reported
Pern.:e!ved Reckless Driving Driving Anger
Driving Py e
A Characteristic Characteristic
Characteristic

Conducting Driving Simulator Experiments

Deriving Driving Behavior Characteristics

¥

Data Collection & Analysis
l Correlation and Regression Analysis I

¥

Conclusion

<Fig. 1> A flow of entire experiments

B AR Al FIF A F 4670190t 20t 137, 30tH 157, 40th 109, 50TH 87 o]l o, o
T WAL 34, oAAo] 12T Adel FAT TS B fad AW E axstal gllor,
A& F 13 ol 4% sk Adss Adstinh Addd @M FRASCNA AR 218 F 5 FAY
54 24< flste #d8 AES pHdTe He aAsslen, ofd tiste R sofshe el
ot APE AYsAth A9 e AT BV AT AT2Aeh 3 AEdCH 49 o A
RAFAs

SAHTE ) A FECPOIH, tha WoiA, Tk 32, A% HeElstES stk AHEoR
BE AR WAL Botl WL 83 44T A% glol Ba AR Y Belo) FHa AT
EE334 St SHATS ) AR AT e SHAT F00R Aust APHL BASUA,
A LAYFS Bk PsA BRSLA 97 weltt
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<Table 1> Composition of revised Korean DBQ related to reckless driving propensity

Categories Key questionnaire Response Items # of questionnaries
Driving errors Speed judgment error, etc "I never do it (1 point) 12
"1 rarely do it" (2 points)
Violation Signal ignoring, etc "Sometimes” (3 points) 6
"You do it often” (4 points)
Aggressive driving reckless driving, etc " almost always do it" (5 points) 5

7} % (Shin et al., 2009)= &83lAth SAE=HEE EZ3}7]
2z FHEs &4 FEol e ey E, HAuH &1 dF, B

Fo] glon, T2 <Table 2> W83 Zo] HEFH HE 82 FASAL A8 £33 F 2002 2 &0
st E2lo] 37t U= AEE 18 @& 7F A8 UA gethelA 5AEH T vl Bo] dth) Abe|= H71st
=

<Table 2> Composition of revised Korean DAS

Categories Key questionnaire # of questionnaries
Traffic obstruction Traffic congestion, etc 4
Discourtesy Conditions for creating an unpleasant driving environment of the other vehicle, etc 5
Hostile gestures Conditions of accusation against me, etc. against other drivers 4
Illegal driving Speeding conditions of nearby vehicles, etc 4
Slow driving Situation where red signal is continuously caught at signal intersection, etc 4

1) Ay =37

B ATNAE W F Yejol 239 shwel MAY FY AgdclH FuE VS A
<Fig. 2>5k OB, AA| AF Yelg TEY LAMH AN S W 23 g B3 AP F
Yol Ao BYT 5 U BAL 2F0 e Aol S0l 7Y ABdolHE TEIE £ ==
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2= Forum8 3)A7} 783 UC-winRoad Z = 1 ¥ (ver.15.0)S 83151t UC-winRoad:= 7334

Fohe ZE2IY E7E E2uF Eoko AE AEFA Zes FAS Qo] vYdd uF
o] d Aol A &-8-% Sl Th(Meuleners and Fraser, 2015; Mukai and Hayashi, 2015; Pan et al., 2018). 32§
A7} ERskE FALE, 23, 4 9 Byola g¥ T dEH) oF 0.1 AR V|FH| TP S

>

<Fig. 2> A driving simulator and UC winRoad program

2) Ay =2 31H

A7hAke T E S 248 fIste] <Fig 3>k Zo] VR &7 nto 2
AR A&F Z2E AT AIAER St Ha st &
2ol FAS AlAste] Aol it HXA7A] hijEA| S K 213 Ao glo] wF
G B ST KA 5 A=S sheH H4e Fa B2 S TSt ARl =
& FALE <Table 3> W& 2ok UA HiF o e wgfelM dehts sl s34y
< B8] 98kl A& 38km T1He LOS C alEf TEOE wEde TN i 7ol =
R F

=

¢

(3

gl

Pt T AFEY FYEEE 70~85kmh, A S 60~160m W= Y22 HASAT o
AN 3%, 9 59 135S B AT et AAxHGA 5L A=EE F=35)

v b F4& 7 g 7S AASATE oloA T WA FIelA s nEAA T HASHE 4SS 0.8km
of AX FsAT Y 72 AFAAR st kAL &4 FRl AFS AHH SR A FFOEH,
7t 24 PHE ALH R FYEE AT o)E Tt LA} T oA AelA gkt
e =0 2R FgH ) WMzt et As 239 slF el A LOSE F %

ojgleon, FH AFEe] Hi FHLEE 10~20km/h FFol AT

<Fig. 3> Implementation of road traffic environment based on virtual environment
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<Table 3> Design characteristics of road sections
Sections Length of Roads LOS Objectives
1 3.8km LOS C Anslysis of driving behaviors for car-following and overtaking
2 0.8km LOS F Anslysis of driving behaviors in congested situations

e FYRH 54 E4S AT F9 lf__riﬂlolEi U‘% 1?‘r%ﬂr 22 e E AYPHAG £ A
3 A %A FrHAE T3 A EHolE 84 -

g o o o A

29+ AEE FLB ADLE T8 9L PIAEI ATIAG, PIATe] Lol S o5

Arka =73, 49 AYAE HF AL SR8 ABAClE 40 At BUHE S A%

792 VHIES Stgnh 74 ARl AP BT 1912 Bt 7o) o] TN EE WYy

S AR A G PR 5 T We 2w 4T S0 4TS FUIseR, 99 W)
J

) HIOIE 24

Y Mgl d3de Tt FHHEE F4 715 2 HolH § FYEE, TSR, A 59
285t FHPE S-S =S3IUT <Table 3>0l) AAF o] Sl 738 5400 wiet W 7S] T HE
EAS =E39 T W HolEE FAY Im HE o2 HIPHS 288l AAEE sl FEE Yehus
TR 5492 72 GAE Ae] B4 5 W At 4 7R Yehd S 54 T el
FYY 54 AolE UL F U= F8 ARE U <Table 4> W& 2o] A3

HA T2 1AE 2 39 JtE 9 FPE5 181 AYE FYAY B we5E A9

4 a0l e D S AE g FASEE 17, 3
AP & ek FYSEG} AL E 23 dolE
—a}aazua HHEE e A WP whet SPE AL AL e BEH
AAAEE AN FA 2wt 453 A%
e aeA S M%— Bl B8 A A&, 2230 ANNAL FRAH B4 WrE A

<Table 4> Driving behavior propensities variable items

Sections Driving Behavior Characteristics Representative Value Units
Longitudinal acceleration (z,) Average m/s*
Driving speed (z,) Average km/h
Section 1
Headway () Average m
Lateral acceleration (z,) Average m/s*
Longitudinal deceleration (z) Average m/s®
Section 2 Longitudinal acceleration () Average m/s
Headway () Average m
# of lane changing (z) Count counts
Section 1 and 2
Rate of overspeed (z,) Overspeed driving time / Total driving time %
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<Fig. 4> The number of perceived driving propensities evaluated by participants
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<Table 5> Results of derived reckless driving propensity (5 scales)
Criteria Driving errors Violation Aggressive driving Overall
Mean 0.99 1.85 1.10 1.31
S.D 0.39 0.66 0.66 0.40

<Table 6> ¥+=3 DASE 7|¥to =2,
I Ay &3 PFo] JuHgo= i—%% Wit gtol 715 wd, 23y 'EH 3354 45 *JtHX*Oi 7}
e gt 3 =& FFHA} o) A

<Table 6> Results of derived driver anger scale (5 scales)
Criteria Traffic obstruction Discourtesy Hostile gestures | Illegal driving Slow driving Overall
Mean 3.18 3.94 3.90 3.49 3.34 3.57
S. D 0.82 0.61 0.61 0.63 0.60 0.49

(P E A E A3 ths <Table 7> W& 2ok 73 1914 7SS
%31, 15th percentile®] 77.35km/h, 85th percentile®] 87.48km/hZE H7 A&
Al T 497 B AEFE Btk Het ARAL 7273m, FEHAE
A7AE 7 A0 B2 Ao QA Yehtbs E4S Bk $9F 7EEE BT 1m/s”

, A JMEEE W 29m/sP 2 S 90 T8 A O wE JEHE S Bolk 54S Yehl
o} 73 2004 FAES] B 24T FEE 2.73m /20103, B THEEE 1.63m/s? 2 F3F 1A Btk

<Table 7> Results of characteristic analysis of driving behaviors

Categories Average S. D 15th percentile 85th percentile
Longitudinal acceleration (z,) 1.00 m/s 0.45 0.52 m/s’ 1.53 m/s*
) Driving speed (z,) 82.07 km/h 4.72 77.35 km/h 87.48 km/h
Section 1 Headway () 7273 m 26.34 4742 m 100.31 m
Lateral acceleration (z,) 2.90 m/s 0.85 1.98 m/s? 4.08 m/s’
Longitudinal deceleration () 2.73 m/s? 0.59 222 m/s? 331 m/s?
Section 2 Longitudinal Acceleration (z) 1.63 m/s 0.27 1.40 m/s* 1.84 m/s’
Headway () 19.71 m 498 15.07 m 26.19 m
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