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Analysis of Car Following Model of Adaptive Cruise Controlled Vehicle
Considering the Road Conditions According to Weather Circumstance
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Abstract

The car-following model is one of core models in Advanced Vehicle & Highway Systems (AVHS). The car-following model
has been developed in aspects such as human factor and reduction error rates. However, the consideration of safety depending on
weather condition has not been completed yet.

In this paper, therefore, changes of driving condition for car-following due to different road condition were dealt with, and
optimal safety distance corresponding to road condition such as dry, wet and snowy were computed. The GMIT(GM Model with
Instantaneous T) model was picked over for simulation of adaptive cruise control applied the suggested optimal safety distance.
As the results, the 1.7 times longer safety distance was required for wet road condition than dry road condition, and the 5.6
times longer safety distance was required for snowy road condition.
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B AeLEs] g LHe WS i (Table 1) The friction coefficient per road surface conditions
D AR SR 0, e ] O [ G [ G
o] AF7Ie A9 FHFH o AFHER \Eibm;}lf)y on Dry on Wet on snow
vhEE e g2 27 road road road
120 0.54 0.28 -
110 0.55 0.28 -
fi==pxn (n=mxg) O 100 0.56 0.29 -
90 0.57 0.30 -
g £ O I T I
p: PHEA 60 0.60 0.32 0.23
e Z2A8)E 50 0.61 0.34 0.23
40 0.63 0.37 0.23
m 23 30 0.64 0.44 0.23
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The Change of driving behavior of Advanced Vehicle Car Following
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(Fig 2) Change of Car-following movement

according to road friction coefficient
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(Table 2> Maximum deosleration per road surface conditions

Designed | Deceleration | Deceleration Deceleration
Velocity |on Dry road|on Wet road onr(?;(?w
(km/h) (m/s) (m/s) (m/s)
120 5.292 2.744 -
110 5.390 2.744 -
100 5.488 2.842 -
90 5.586 2.940 -
80 5.684 2.940 -
70 5.782 3.038 2.254
60 5.880 3.136 2.254
50 5.978 3.332 2.254
40 6.174 3.626 2.254
30 6.272 4.312 2.254
2. M DA ME Ri2F FHHE] B3
B AFA e 718 2 =wnpEA ot

3. Rzt MFE

2 QTNE JRAY FFAEL A A
A2 ARE 7 A EAYE ol 83

Time (t-1) Beginning distance
Lt ()
T LV's moving FV's moving :
ime (t i i
® distance distance

P —
Relative distance

(a8 3) AZHAZ| MH JHidE
(Fig 3) Conceptual diagram of relative
distance calculation

Azt el 7 AgFe] AR E v AE F

3 ==k
R(t)=R(t—7)+d,(t)—dt) (C)

: ARz A S ZHEAE

: AlZHp A At ol F A

D Az AM FRBRF o)A

—

Vol.12 No.3(2013. 6)

The Journal of The Korea Institute of Intelligent Transport Systems 57



Py

=

A+

KN
=

GMIT R.&(GM Model with Instantaneous T)

Folck weba

Q.9 3]

= vt o
2ATF p, = <F 1> 4

R}

4 (59

oS
=]

o

KR
R

[¢]

ag

% S
I
i
A4r
N
o
™
H S
] x
A T
= ]
N —
—_ S
B 4
m ~
Ho-
o
Y
BN
»AO
~ X
%
"
71
=
<
T
= M
3
I
GF
™
Il

ap(t): AZKOZANA F8 AFe] rhEE

d, () NZHOZANA 71338 E

39 &=

3}

3

el
T

RO R EAGESS B

(O

Av(t): A 7H

Az(t): NZHHZRAAM Y A

Comy 1 2E s

B ol A

o

Eal
=]

(©6)°l1 A,
ES P ERER

A)
&

=

A w7h e I 3

7k AA

=H=

A7IN ae= FFATAA A

o 9L vIAE

KR
L

zolH, m3} |

Wzt

w7t o714 mat

pu
L

3

sk iAol do

K

1, 180 25

O =]
& °

sl

2] st o Wz

jjE

3}

1] 7HEE A7 9

1wl se) o] wep &

A=)
=

1

=
<]

tck 4 ©
A

3

olm

)

AN 2.

o
-

HA ekgtem, 7129 dAgolA AAlE

9

= 19

if @, (t) <—p,Xg

7#1”><g

op(t)"

then a, (t)

19T}, Prakash Ranjitkar(2005)

3

parameter %= 48

Hu

o] AL a, m F | ¢ model parameter FE-E

Q)

y Av(t—1)

A$(t*7’ )

=«

else a, (t)

0.62, 1.11, 1.01E AAE 1} YT}

22}

Hy

-
a

)] 71

5l B
S
ko3
T

¥
3t

A}
BEL

TS

e}

el
=M

a, (t): AZHOZA 7]

1
4r

g

1 @

1, < g9k 2ol YERd

= d, (t)

2=~
Sl

Eas
o o714

M=

A

FAT

b 297t wys

S

=

oy

1
A4r

N

N

o

g

127, M32(2013H 6)

RI=ITSOfR = =T

58



M

HOAE FZHE 2o 24

HI

FatFolut FAFS 7 =gy d Aol
T2 298 F QOB E f o (1) > —p, xg  TE
Z27E FA &3 71EY] GMIT FEA4%F 28
oA TP HEEE VS e U
HE Ztety] flste] =RAEE mhdASs HE
woll AA =uss Ay =uAd AdejelA e
A F3AE A FPAF FRP gotrs
7FstA stk

R
N
-
o
ofr
-

o
=
g
N
o
N3
N
Og(;,”
ox
b
il
N
=
o
fru

i &
5
ot
il
m!)
_>"j_‘,
ot
‘0,
2
o
_);]_Al
ol
g
Nz
ofN
0
ot
rlo
m
U opo XopN ¥R oo AL ol

gr

o ox o
o
¢
)
>
2
5
o
fetl

o
N
it
ol o
I

o Mt 9

2) AlZ2{0|M AlLfg|2
B AFoMe Adatge] F3AT Al 71
o] FYPelo] wAE JIFS A5 At
AUl E A3t AlEdolds 3 shh
AlEY o] A2 Matlab 7.1Z} Micro office Excel 2007
& ol§3td FYsY FEE B2 UEE
I

2 27)&% T0kmhZ FY37F HUHEEE F
AEtd, HFTHOE Tkmhe £EZ 7HE5HTH
o83 %7) 2RFAZE 100me] T}

(E 3) AlEslo|M ALz
(Table 3) Simulation Scenario

Simulation Data Set Value

Simulation time 45s

Initial velocity of LV 70km/h

Initial velocity of FV 70km/h

Initial relative distance 100m

Final velocity of LV 7km/h

Reduction of velocity of LV After 5 second

3) AlZzi[o|M At

Al old Aoe < 4-11>8 2o =
delol whet xtge] £ - TSR -
gepith <39 4, 6, 8> 7 =gy E
g FePatge] &= HstE AlZtel| wheb UERd
ayzem, ofd WE JHEE HEle <
9>} 2},

<Od 5> AVEY, dx =1
FE 271EE 70kmhol Ao o] 7 E(5.8m/s2)
2 FAE 5T v TP AAE] BEE
H

o
o
MUI
v\]

o ==
A 7IHEA H 3mys2o.2 1&gt o] W)
Pt rEE o) TG Tl wEe

517%°]th 123 <9 7>& AHEY, $8=
2 -
I=]

off (2 12 rx

158 o) FPRFe A a0 R AT
T3 <Y 95 HAwugHAe AP
FAAFY T WHE U gol, a3
Fol Hr) H&EE23m2E #5T o Fyaje
A 1922 &S F8 =
= &% 1)
2

& =wdH 2 A4

Fejoll Ao AgAtaF & v SaarE 7
T =27) H&S 247t 66.7%, 81.8%°]t}

A=H e o A

>
Sy
)
)
ol
ob
N
=}
o
i=h
i
X
g

Fefjell 4] 3)517] wf o] FePapak
HA Zate] AAR L 7kl whet
A &R 7 ZEste As
C OEA HERg FEAT REOME
o we} WolA= wpEAA S o S

0

ox flo ox & b
o d

,d
frodo ool b
1oL = W~ | =)

e
L 08

0%

Vol.12 No.3(2013. 6)

The Journal of The Korea Institute of Intelligent Transport Systems 59



°

Velocity (m/s)
"

| "
Acceleration (m/s)

i

Time (sec) Time (sec)
(38 4) A=TH Al M - TR £ (0% b) A=EH Al M - FEXIES| T8
(Fig 4) Velocity of LV / FV on dry road (Fig 5> Acceleration of LV / FV on dry road
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(Fig 6) Velocity of LV / FV on wet road (Fig 7) Acceleration of LV / FV on wet road
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(Fig 8) Velocity of LV / FV on snowy road (Fig 9> Acceleration of LV / FV on snowy road
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Velocity | Dry road Wet road | Snow road

120km/h 18 m 57 m
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70km/h 11 m 25 m 70 m
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