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Parameter Variation of Car-Following Models Due to Vehicle Tinting
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Abstract

Regulation of Visible Light Transmission Percentage (VLT%) has been argued because it was known that the degree of
darkness of tinted vehicle can affect to driving maneuver. Previously, it was proven that low level of VLT affects capacity
reduction. But, due to lack of field data they could not analyze the effect of Car-Following model parameters. This study focuses
on the effect of a tinted vehicle on following traffic flow. RTK GPS receiving data through field experiment analyzed based on
headway distance, acceleration noise, sensitivity, and reaction time. As a result of analysis through GM Ist Model and 3rd
Model, influence of following vehicle vary inversely with VLT and risk according as tinting of lead vehicle is third vehicle
bigger than second vehicle. Also the results patterns of GM 3rd model include distance-headway are same with GM 1st Model.

In the further need to research for influence analysis of traffic flow stability by the level of VLT.

Key words: Car-following model, Tinting, RTK-GPS, Sensitivity, Reaction-time
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<Table 2> Analysis of travel speed

g A1 A A3
70% 69.3km/h 69.3km/h 69.2km/h
30% 68.2km/h 68.2km/h 68.1km/h
0% 67.0km/h 67.2kmjh 67.1km/h

<E D A2 B
<Table 3> Analysis of distance headway

TAA2AA AF | 20A3HA A%
Ha | AY | 37 | A& | A9 | B¢
70% 139 | 238 19.1 15.1 265 | 217
30% 16.4 26.8 204 19.3 289 | 229
0% 17.8 282 21.5 20.1 312 | 243

T ®

A M BA B3-S 70%Y 19.1m, 21.7m, 30%<Y
) 20.4m, 22.9m, 0% o 21.5m, 243mE A= 2Tk

3) TksAgel st

TN B FRgol WE F LS 4
1A A ~2H HH A4g, 2HA~3HA ZpF 2H2E AR
E38 70%Y 0.083m/sec2, 0.092m/sec2, 30%Y
0.124m/sec2, 0.146m/sec2, 0%< uw] 0.161m/sec2,
0.195m/sec2 2 A5 3ioh.
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Ao HEASE 00159 XS 7HG
St} &3, Herman[15]2 local stablity ©]|&S
37 )5 s 27}11 caseZ A
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skt 44161 GPSE
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<Table 4> Analysis of acceleration noise

g [ 1EA29A A% | 2uA-suA A%
TS ET R ETSEERE
70% 0.002 | 0.315 | 0.083 | 0.004 | 0.384 | 0.092
30% 0.008 | 0.369 | 0.124 | 0.010 | 0.425 | 0.146
0% 0.010 | 0.633 | 0.161 | 0.012 | 0.717 | 0.195

52 QIITSYR|=FN|

HI8F, M52(2009H 107)



Atk

1z

doz ol AUEZoU| BRlole Hates

Z} 0.083~0.092, 0.124~0.146, 0.161~0.195% 7]&A+2
ko] W99l 0~059] EFHE Ao Z vehdth

M

= I~ =
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TN B BRgo] mE vEAIZE E4AY, W
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A7 7HARA B 70%Y 17%, 1.7%, 30%Y
o 14%, 163, 0%Y W 1.3%, 1522 SHHA

71EATFA Herman[15] 2t] ] A}&7te] HEE-A|
He 1528 AXNEYLH,  Gurusinghe[11]914E
RTK-GPSE ©]&3at] Ao, vhgAIZH 0~3.0
Z, FEe 1522 AAs9tE B¢, Ranjitkar[12]S
RTK-GPSE ©]&3F x5 s &3 484
dtglem, AR e 1.27-1.559 WS 7F
Ae AoZ AAEAT

£ AFdME 7B F4E 70%, 30%, 0% 2t
7} 17% 14~1.6%, 1.3~1522 7|24 47}e] W9

(ANOVA; Analysis of variance)= 2 A]3} T
2 ApFel i 2t ARE(T0%, 30%, 0%) =
He] RbEAIS 1, s Ol & wf, AA

st ste 7S vt 2

Hy gy, = Mgy, = Hoy,

H, : not H,
A7NA, ey 7HABA F2E 70% HHSAIZE
fggy = PR FE 30%9] WA

1O
h ¢ PR EIE 0%9) W AIZE

<H 5 BISARF 24
<Table 5> Analysis of reaction time

<HE 6> HFE2A|ZF2] ANOVA Zin}
<Table 6> Result of ANOVA test for reaction time

HE _ A& F
=] 315 e} 7k
TE| aq EHARE g | P P
A | 673 | 2 336 | 1506 | 0.00 | 3.03
24 23} | 6637 | 297 | 022
el 2 ) )
A 7310 | 299
28 | 231 2 1.15 | 6315 | 000 | 3.03
3 22} | 5574 | 297 | 019
L= - :
A | 5805 299

AR~ 2R 2} 2HA~3HA] 2}

FE —
Az [ A9 [ B2 | 42 | A4 | 92

70% 0.8 3.0 1.7 0.8 3.1 1.7

30% 0.6 2.8 14 0.7 29 1.6

0% 0.5 24 1.3 0.7 2.6 1.5

HEEAIZEe] ANOVA 447, AXRFAF 3 F
294 25Fe 15.06, 3UA AFS 63.152 B4 =

o

s A&sto 7R FaE
o mE Y= BAZAF, 1A~ 2= 2d
A~3WA A 47be) s M FiE
70%%Y 04lsec-1 ,043sec-1, 30%%¥ u 0.55sec-
0.60sec-1, 0% << W 0.85sec-1, 0.86sec-1Z AF=H AT}
AFAZ A 1HE GM 3MY FERE S H
sto] 7M1 B g e vIZE 449, 19
A2 A 2, 2ARA WA 2 ZHzbe] AT
7WIN B B-E 70%L 7.59, 8.68, 30%Y W 11.66,
12.76, 0% W 15.52, 17.398 AF=H Tk
71EATFANA GMe] 1Y) 2ES HE3t Tl
S 45t 2H, Herman[9]2 2tHe] FFAF
gefo] wret HEF AFFTERIS FE&9e
, W= 082 A SFthGazis[17]7} A A S
= 32 GM test track-> 27.4mph, Holland Tunnel->
20.3mph ©|th
Ranjitkar et al. [12]> RTK-GPSE o] &3} a3
FHE9oH, o Hge 0420692 A A5 Th
B A GM 14t 2S48 7ha)gal
E3-8 70%, 30%, 0% Z+Zt 0.41~0.43sec-1, 0.55~
0.60sec-1, 0.85~0.86scc-1 & 7|&AFA% 9] HYel
0.42~0.80° X3 == Aoz Yl
T3 5A4 At dLEF EAHEA

(ANOVA; Analysis of variance)s A3} T}
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<E 7> GM 1Moy 2Eo| ozt 24 <E 8 GM 3AMc§ 2ol oiZts BAM
<Table 7> Analysis of GM first-family model sensitivity ~ <Table 8> Analysis of GM third-family model sensitivity
T IR~ b 2R3 A 2 T & 1A~ 2 A X 2UA3HA A
AT | Hi | FHo | Ho | A | AY | 37 s | Ha | AW | B39 | Ha | dd | B
70% 0.11 0.88 041 0.13 095 | 043 70% 212 | 1736 | 7.59 221 | 18.28 | 8.68
30% 034 | 092 | 055 | 029 | 110 | 0.60 30% 565 | 21.62 | 11.66 | 6.62 | 22.61 | 12.76
0% 052 | 132 | 085 | 056 | 142 | 0.86 0% 847 | 2660 | 1552 | 893 | 2952 | 17.39
» UZE REs2UY 23xh ZE Fzc U 28Xh
2 . 70% N S E ——70% ZHAI#H S8
Y  ave. 055 -~ 30% ZRALBM S8 n I ~ T 30% ZEAEM S8
b R — OB E T AE © 0% MM TS
._._.g A " \\ L] :
on 010 4 ai0 om0 03n 0do a7 e 030 160 10 10 L 10 1w a0 R I
ULE EEEEUA 28 “ UPE EECEUH 2T
;’f v =—70% ZHA3H TS 13 . ——70% ZPA| 3 £2
* o 7 30% JHNBH THE = i T 30% ZpNBH £aE
:; [\ /\ 1 'IVg- Py m """ 0% ZHA1Z4 Talg 1 ' 0% ZHNEH FRE

avg.17.39

F N wawa N w o B

000 010 020 030 040 050 060 070 080 09 100 110 120 130 140 150 160
U (ech T

00 17 34 51 68 85 102 119 136 153 170 187 204 221 238 255 27:

s
29A Ao digk ZF AEE(70%, 30%, 0%) = A7NA, gy 7HABA B 70%9] TR
Ao NAEE w2 02T T o), 73S fe 7P E9Rg 30%9) U7
74 she e oeR 2. g 7HBA FAE 0% R
Hy gy, = Hsog, = Hoy, GM 1At Edof| w2 w7zl ANOVA 4
H, : not H, = = Ua= -
<& 9 GM 1M 2 DIZi=of ANOVA Zz} <& 10> GM 3MIcH =22 TIZt=o| ANOVA Zx}
<Table 9> Result of ANOVA test for GM first-family <Table 10> Result of ANOVA test for GM third-family
model sensitivity model sensitivity
HE | s A F HE | s Al F
T gel AFE | A= e FHl | p-3k 121 TE P AF | AH= e FHl | p-3t 2244
AP | 134 | 2 6.7 |59.48 | 0.00 | 3.03 A [3,1444| 2 |1,572.2|104.68 | O, 3.03
2¥ . 2 =
_ 23} | 335 | 297 | 01 _ 23} 14,460.6) 297 | 15.0
A}k A}
A | 469 | 299 A |7,605.6] 299
34 A7 | 153 | 2 7.6 | 6475 | 000 | 3.03 . 2] [3,800.7] 2 [1,9003|141.96| 0.00 | 3.03
ool A 351 | 297 | ol S| AL (3975.8] 297 | 133
A A}k
Al 504 | 299 A 17,7766 299
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