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ABSTRACT

In recent days, a Connected Car has caught an attention of the motor companies and various industrial institutes such as
communication company. An automobile is regarded as a device and has been developed as an interactive system because the
system is connected with various device. This drives a new business item, too. As a new automatic car technology is emerging,
a new type of car accident is appeared, too. So, many researches for preventing car accident comes from the driver’s are carried
out in many car related institutes. In this paper, we study a driver’s driving workload and develop an algorithm that measures
the driver’s driving behavior. We can see that the developed algorithm runs well by the experiment of road test. This results

affects various road condition, driver’s driving behavior and load that reflects the driver’s status.
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(Fig. 1> Principle of the Gyro Sensor

if(DazimuthCur < Th_L){
if(DazimuthPrev > Th_L){
//start Left Turn
SturnL = true;
1
1

If(DazimuthCur > Th_L){
if(DazimuthPrev < Th_L){
//end Left Turn
EturnL = true;
1
1

If(SturnL == true && EturnL == true){
//Apply Left Turn
turn_return = T_LEFT_TURN

}

(a2l 2) =2lo|dl EjA3 E=HH (Left Turn)
(Fig. 2) Reasoning Driving Task (Left Turn)
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Start
Drivin

Gyro

Analysis
SturnL = false

EturnL = false | N

DazimuthCur < Th_L &8& DazimuthPrev > Th_L

SturnL =
true

DazimuthCur > Th_L && DazimuthPrev < Th_L

EtrunlL =
true

N

SturnL == true &8& EturnL == true

Apply
LeftTurn

End
Drivin

(1% 3) ez2lo|wl EjA3 mY SET (Left Turn)
(Fig. 3> Reasoning Driving Task Flow Chart
(Left Turn)

Vol.14 No.4(2015. 8)

The Journal of The Korea Institute of Intelligent Transport Systems 89




W T o R ur.h_%m%ﬂ% M 8ok 83 Mg oo
) o S w wr,_m@ om0 o = wwl._loﬂ ST )
o T H_T_ ~ ‘#Iml j=) O_ﬂ_ =) T _z_l éo ﬁo ME aa)] —_— = —
o TR = . N © % T 2 LT pe=m §0 % & <~ 9%
N ) Nowp o wp 5 Fgdlnewm o owm E N
Mo T e 2 R o T W R e
n . R N 1 o M m W to ol mlL o A A S~ i —
o WELE Ty e G to % O o o
GRS I F oo o 0N T T m B
_ il o e o r =
T 2E P HOW e W o B4 B A T S
. xR D P TR N, T me P o W o
_M.ﬁ my o W _17%0 of o ) 5o M GG o wd_u R = T oo o T o ok T o =
mvﬂ%mm,ﬂwaoﬂ E.nwwﬂwﬂu.%nﬂrmnﬂ‘ IEm oy Mo s B g o X
o X W = P gl = a K _ Kl o = i 09 - o o o R oA A, o
o Tk BT o0 MHoaw BEEP LR Hpos " zav=2Ts GO
@%T_ATA.%\MH_% Ml EHTm%AIﬂJa E__Eot]ﬁmpmeﬂﬂLuL,mrﬂMML K
0UﬂAlJ|,I\|P2,LI __  =o N T ) o — 0 H ,.ﬂAl‘_/I fUfJ
wahLT<EE T EHOARIES =T Iae_oxTontoc f
T m " 9 Ho H w4y X U o Ho X — X2 m R o ol
DB ECRET 4 g T TR P oyt EgF o an Ty =
TEEER T g R o O R G ﬁﬂ@ﬁ%imm%&ﬂﬂoﬂmﬁ ol
HeHom Erm H xu®pTpygr H oy @aa2gde 0 I
TN " R CE oH o & oo oM T R 2 ™R Tl AW kR RS
o P P o MG H T WP R B T
Kgp® ¥V " H Ry T AT W =D
roewm . wmm W = E®W _ TR - Y =
U v ial ClEny E o K = c I T op —
R g T B h R o 3 Al H TS
Moo & o o2 AT A S 5 ¢ R R A
»ME KL BT AR BT = 8 B KT
0 o EF oo R e 5 i S A
U - B -TR O g T o X o5 om ok
o .ﬂnﬁ LF_ML_L EDw 1 o o ) - K T ob o
ooy AN = no= NE - N z__/o % ol c P o < s g olJ K. s
P T MY N s R 5 ms S A
110U.|>O ﬂ HL X B e Ve aom Hoﬁl
TN oOTEIT _bam demw ™l 5 oo B
Ry BTG EFE g Ta v / 5 oW
Sw @B peeB Ex "R s g E 0 3 g ot
W T T8 U " R o0 S e
o2 LW B _EEST v X g [ T3 5 ___M_w 6o
o X oA _,_ T E ., - l % = Hu Ul = & mw op ;10%
Mﬂqﬁi mm.,meﬂo H oo 3" [ o~ o) XA = o
I w TARNT B W ow Y - P T X
™ 7o o_laoh ﬂﬂrﬂmm ﬁrﬂ_.mr oo ~ o N
R oMV EW oty g N v 0g Kl g e # o
TH® T ELC BT B WX o OH o g ™
TRRR NN S §FY R TN A
= W % ol mm ARRHEET AT H ;T N ™ X e

FAY 53

o

r

=

1o
M143, M42(2015H 8=)

ZHN71AL AFEALE o

i

AlZbol 2
PIRTSOR =2

1) 28
90




Brest LUt 5 ASHoR WAHE 2e ®
@ eAAY LBL PAT 5 At aclo] B 5
St

g 5

xR ofy

Al vAEE S5t wFstde,
2o £57} 10km/h olstY 7§ H H A
46.12db, A7 £%7F 10kmh ©o1FYE A
61.92db=E UEFSLTE olo] wel A £ fA
4 QA AE AAL F F AEHOE dAE
< BEYHE sto] Z tAE @A mE F74 &
AEsE FTMAIIES 74 AT
T3 AFSA AREE UAE ARE UE
Zo|= API9 MicroPhoned Ab&3te] HA|®E AHxX
g dAd 3 9 ARAEE &

pil

£ ATdAE A4} 23 e
b o, 4923
gl

ol
o

0129 &3l 12992 HFS
dugEe T4 A

AR ZAHL <O 5>9 #Zo] LHFe}
| 2~E](Workload Management System)>.Z ©]
ATH10l. A&7 LA F3 SH S AiAe AL
, AAAE, HYAEE U dolEHE 3

2 ©
>~

N

>

o
)

ol
-

3 VACP(visual, auditory, cognition, physical) El ©]
S #Azxsld Z Ado] 22d s 2AHY &
o SA" *HRsE AAE FotA AHEA
AAE AFstA HH HE9 ZUE Ao I
g £ AHgEh

fo X 0 e

& Adle Al Fe At

[ v N Table
Table
Workload
Manager

[sssenamotor | > Waming

(3% b5) =2to|y Fat 2| AlAH
(Fig. b) Driving Workload Management
System

Interface
Manager

=|
d:d
-
i)
A

AAE dagEe Bk ofEgAcld ez A
dete] AT AASAL B ZRolAM &
e F e 2AYF, LAFS FHA A=A
AeA A et} <ade>9 2ol HAES A st
AT

(a8 6) 2XNFst el 838
(Fig. 6) Driving Workload Management Appli-
cation

Eo g sy, AFe Y s8AE A
sto] A WA 5 AAYA 2rtEES 14
ste] Rttt H2E dAae 23 25 A3}

£

HE AgsT 71

on
(2 o

N>

o oo

o

4z

Ao

2

ol

oxl

f

Ao

ox

Bl

o

oxl

f

lo
o
Q frtt
9]
ol
e
lo
Al
ox
ox
dlo
of2
N
g 18
o
<
N

o e o
do N

o
of o

T - o
o o

o S V= S . O R Vi

i
32 T

Eeiends

<a¥ 7> Aa s
AR ARl 27 Tz B&olth, Frol Dazi-
muth §t°] 4001449 745 ¢3do= #EEI, 40

Vol.14 No.4(2015. 8)

The Journal of The Korea Institute of Intelligent Transport Systems 91



ADlEES #8E

ety A4 HHnez PuHY. 1T fH
A% 1409 WA Ag ASI

100

—dazimuth(y)

x: index
y : dazimith(y)

-150

(agl 7) Xo|2AMM £ 23
(Fig. 7> Gyro Sensor Measurement Log

<19 8¢ HE BAY 2o A% ¥ AR

£29 ANARE LARed] BA5] 9T Aol

2 AAe xgtel 2otk BEAEY 49 ¢

A FALAL gIate] AAH Aol AW T
=]

FagA ol £AAT AXAA £E A&
=

2]
[e)
2 Rds

AlA A o
<19 9> 23

—dazimuth(x)

x: index
y : dazimith(x)

(3% 8) TSRS, ZAIZ 20
(Fig. 8> Log at Speed Bumps and Slope

70
60
50
4 —decibel
30
20
10

x: index
0 y : decibel

(a8 9 28 & &8 21
(Fig. 9> Noise Log at Driving Time

e
r
-
-3
R

I
r>~
o
i
r
-
°
rhu
o
=
oft
lo
fr

e
ol
2
e
=
Auh
oy ¢
o
i
)
$
H
td
=
e,
=
i}
AC)
N

> ©

Ho {m
e

o o 4
ol
®
_>;1_1‘
o
=
4z
K3
>
o)
m

T s
[

o 2

i}

it o -

2
Og(:g
01-{'[ ﬂl,>1, oiﬂ
el =)
i
L
ol
Wl Hu R feb Ok ofN

o Ho P
r_l_a

3 ofN
[
dlo
N
o
i
cel
ox
o

r_l.;
z
ol
N
ox
H
=
ox
J

ol
XL

i

e

92 RAFTSYR|=FT|

147, TH42(2015H 8)



~

(=}

}
El
|m
rl-rl
rulo
ru‘?ﬂ
|co
r&v
r-|0
>i
2*_
\_o
r-|0
>i
ogg
4_0
JIMI

REFERENCES Nam-Gung Moon, “Drivers’ Workloads through
the Driving Vehicle Test at Intersections”, Journal
[1] Road Traffic Authority, The Social Cost Trend of the Korean Intelligent Transportation System,
Analysis Results of the Road Traffic Accident, vol. 11, no. 3, pp.112-123, Jun. 2012.
pp.3-4, Dec. 2012. [71 M. Namgung, H.S. Sin, S.S. Lee, Y.G. Park and
[2] JJ. Ko and KH. Choi, “The Design and SM. Lee, "Development of Measuring Instrument
Implementation of Driver Safety Assist System and Driver’s Approaching Maneuver Experiment
by Analysis of Driving Behavior Data”, Journal on the Roundabout’, Journal of the Korean
of Korean Navigation Institute, vol. 17, no. 2, Intelligent Transportation System, vol. 12. no. 5,
pp.165-170, Apr. 2013. pp.73-86, Oct. 2013.

[3] Ting, P., Hwang, J., Doong, j. and Jeng, M, [8] D.S. Yoon, Y.S. Hwang and H.S. Kim, “Evalu-
“Driver Fatigue and Highway Driving: A ation of Self-reported Driving Workload Assess-
Simulator Study”, Physiology & Behavior, vol. 94, ment”, Proceeding of the Conference of the
no. 3, 448-453, 2008. Korean Human Computer Interaction (HCI),

[4] SR. Lee, J.H. Kim, N.Y. Lee and Y.S. Park, “The pp-299-301, 2010.

Potential Driving Behavior Analysis of Novice [9] D.S. Yoon, Y.S. Hwang, H.S. Kim and K.H. Kim,

Driver using a Driving Simulator”, Journal of the “Driver Behavior Analysis for Driving Workload”,

Korean Society of Civil Engineers, vol. 33, no. 4, Proceeding of the Ergonomics Society of Korea

pp-1591-1601, Jun. 2013. 2010 Spring, pp.275-279, 2010.

[5] J.H. Bae, M.H. Kim and J.W. Son, “Development [10] S.C. Lee, J.S. Oh, HH. Song, D.S. Yoon and

of the Simulator for Older Driver Behavior Y.S. Hwang, “The Effects of Driver Character-

Analysis”, Proceeding of the 2007 Spring istics on Subjective Workload”, Journal of the

Conference of the Korean Society for Precision Korean Society for Industry and Organizational

Engineering, pp.339-340, 2007. Psycology, vol. 23, no. 3, pp.445-469, Mar.

[6] Im-Ki Seo, Je-Jin Park, Soo-Lyeon Sung and 2010.

Vol.14 No.4(2015. 8) The Journal of The Korea Institute of Intelligent Transport Systems 93



ADIEES &35 RMAe 2HEe =4
% ¥ 7 (Choi, Hyung-Gil)
2011 1€ ~FA : volHA2R(F) S8SWALE Ay A7
20159 8¢ AdsrEtista A AFEESH HA (T4
20119 2¢ Hdistn AR RS AL (FEHA
e-mail : chkk29@naver.com
BETA
LGAREA T AT
b epa
44

o] 2 % (Lee, Kil-Hung)
2000 5€~&A : A |etSgn HFEF
19913 1€ ~1995d 2¢¥
19993 8¢ AAM Uity st A7 HFE T wA
1991 29 AAthsta thehel AAES} At (38
19893 2¢ dAAdsty AxFea Al (FEHAL

e-mail : khlee@seoultech.ac.kr

143, M42(2015H 8&)

94 RAFTSOR|=FT|



