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Analysis on the Influence of Graphical Route Information Panel on
Driver Route Choice Based on an ICLV Model

GAN Hongchen, SUN Yifan
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Unlike previous behavioral modeling studies on the influence of graphical route information
panel (GRIP), an intergrated choice and latent variable model was used to explore the impact of GRIP
on driver route choice. By properly constructing two latent variables, i.e. the driving experience and
GRIP trust, the model can depict the influence of GRIP more precisely. Taking GRIP on the spot in
Shanghai as the research object, the driver behavior survey data was used to quantitatively analyze the
impact of the accident and congestion degree information transmitted by the GRID on route choice. The
results show that the GRIP can significantly affect the probability of path selection. In addition, the
driving experience has a negative relationship with the probability of leaving the expressway ahead, and
the GRIP trust is positively related to the probability of leaving the expressway ahead. The influence of
driving experience varies with individual attributes.

Keywords: integrated choice and latent variable ICLV) model; route choice; graphical route
information panel (GRIP) ; latent variable
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Fig.1 Travel scenario in the survey
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Tab.1 Different scenarios
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Fig.2 Information displayed by the graphical route
information panel
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Fig.3 Path selection under different scenarios
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Tab.3 Discrete choice in the integrated choice and latent
variable model

FERTHAH O R T SEAT—H 0 (L3R )

r
RH pfE S pfE
WAL -3.704 0.000 -1.799 0.000
Sy -0.831 0.001 0.046 0.799
GRIP f5{LEE 1.770 0.000 0.871 0.000
EiiiEsy 1.933 0.000 1.226 0.000
SRR 0.898 0.000 0.656 0.000

3.3 HEHgERl

St ZREIE R, MERE RS AT
98 BUBCRI T 225050 T AR i ) 7 2B s . BR
T TH S BERY p (B 0.064 4, oAb AR & 1) i1
MR 0, WASE F R R R 0511, FrLL, WAE
WP WO AR R AR P X AR
F W RARN, JEEHARBE, Wik, AR
JEPER A XA B GRIP (SRR =R m . A8
PEARPER . AT B, R EMR 52 0 50
HIARFRAEIL R B0 90 0335, 0.021, 0.325, FH4%
HBAERIE R AL T IS LRSS ie: Bk
PR B0 FE, XG5 2 g
DR B T e 5L . b, G
EATRE S BB, BRI G, B
BlFEE., SAEMARBEY, BMAKSME
M5, LA AR T, RS 23
GRIP (52 UGHE o AFAT30 A A, R4
W R, 2 5 RN Y 5 22 B GRIP 152 M1
MCIE BIAT A o

4 % it

i e HERY ICLV BEAL, DL “ S g2 467



%14 TR, .

S TR A VR AR (1 LR B8 AR 5 S AL W 23 HT 63

“GRIP fFAE " M4 i, X b ifg i 28 Pk
GRIP 51 T (9725 3 53 AR e 64T b AT T At
BN ANEO T T GRIP B9S2 ML, R i
31 53 [) 4 18 A5 B0 T B 9 ICLV 5% 78 SEIE A 5%
K

a BB AFEE, WEPREAEE BRET
(14725 34 5% (1) AR BE R R 5 2 3] GRIP (520 5

b. 24 GRIP &7n R LA A8 Sk A 9 HLE %
BEORPHETR, 250 5 U R AR 0 T BE AR K

e PRI AFEAT R BLECRIT ZE 003 0 2 il 25 55
FEA E R R, DA ) HE R B Aot L AR AT O
BB L BRI R R Y B 4 ) A2 B
GRIP f520 .

TEARSCHE ST 3R b, 42 F ORI S 45 5 O
P22 A AR, 2550 HT GRIP {5 B AR %
BRI, & IR GRIP 520 (R 2R A

S

[1] PEETA S, RAMOS J L, PASUPATHY R. Content of
variable message signs and on-line driver behavior[J].
Transportation Research Record: Journal of the
Transportation Research Board, 2000, 1725(1): 102—108.

[2] LI X G, CAO Y K, ZHAO X M, et al. Drivers’ diversion
from expressway under real traffic condition information
shown on variable message signs[J]. KSCE Journal of Civil
Engineering, 2015, 19(7): 2262-2270.

(31 IRRAR, IMSLAE, IR, 55 IR S0 A5 BT W 45 53 2y
SHAREPEAT R[], FITF R4 (A AR F IR, 2009,
37(8): 1029-1033.

[4] T VMS i 05 B2 N BB AR R £:147 2 73 ).
RS THE, 2008, 26(3): 11-16.

[5] SHALLOE S, SHARPLES S C, BURNETT G, et al.
Developing a graphical route information panel (GRIP) for
use on the UK motorway network. The first steps[J].
Transportation Research Part F: Traffic Psychology and

Behaviour, 2014, 27: 133-149.

[6] ZHONG S Q, ZHOU L Z, MA S F, et al. Effects of
different factors on drivers’ guidance compliance behaviors
under road condition information shown on VMS[J].
Transportation Research Part A: Policy & Practice, 2012,
46(9): 1490-1505.

[7] LAI C J. Drivers’ comprehension of traffic information on
graphical route information panels[J]. Accident Analysis &
Prevention, 2012, 45: 565-571.

[8] AITKEN R J, CONWAY A, WALTON C M.
Implementing graphic route information panels (GRIPs) in
the United States[J]. ITE Journal, 2012, 82(3): 42-47.

[9] GAN H C. Graphical route information panel for the urban
freeway network in Shanghai, China[J]. IET Intelligent
Transport Systems, 2010, 4(3): 212-220.

[10] S, $55547, A ey JF. Hug0 B AR iy th A7 07 Uik 45
FERAAA). A A4, 2014, 27(11): 84-92, 108.

(1] Fh2#4, 536 6T ICLV AR 438 B e 647>
[7]. RGETFR, 2016, 25(6): 1046-1050.

[12] GAN H C, SUN L J, CHEN ] Y, et al. Advanced traveler
information system for metropolitan expressways in

China[J].
Journal of the Transportation Research Board, 2006,
1944(1): 35-40.

[13] GAN H C, WEILJ N, YE X. Why do drivers divert? impact
of graphical route information panels[J]. International
Journal of Mobile Communications, 2013, 11(4): 412-427.

[14] GAN H C. Why do drivers change route? effect of

IET Intelligent

Shanghai, Transportation Research Record

graphical route information panels[J].
Transport Systems, 2014, 9(2): 128—134.

(151 FREL, TR T, EPIRAE BARGE I T 5972 Bk 51 B AR e 847
R[], LT RE224, 2015, 37(5): 479-484.

[16] BEN-AKIVA M, MCFADDEN D, GARLING T, et al.
Extended framework for modeling choice behavior[J].
Marketing Letters, 1999, 10(3): 187-203.

[17] BEN-AKIVA M, MCFADDEN D, TRAIN K, et al. Hybrid
choice models: progress and challenges[J].
Letters, 2002, 13(3): 163-175.

Marketing

(%if: 1 BY)


http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.3969/j.issn.1001-4098.2008.03.003
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.3969/j.issn.1001-7372.2014.11.012
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1023/A:1008046730291
http://dx.doi.org/10.1023/A:1020254301302
http://dx.doi.org/10.1023/A:1020254301302
http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.3969/j.issn.1001-4098.2008.03.003
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.3969/j.issn.1001-7372.2014.11.012
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1023/A:1008046730291
http://dx.doi.org/10.1023/A:1020254301302
http://dx.doi.org/10.1023/A:1020254301302
http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.3969/j.issn.1001-4098.2008.03.003
http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.1007/s12205-014-0692-y
http://dx.doi.org/10.3969/j.issn.1001-4098.2008.03.003
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.3969/j.issn.1001-7372.2014.11.012
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1023/A:1008046730291
http://dx.doi.org/10.1023/A:1020254301302
http://dx.doi.org/10.1023/A:1020254301302
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.1049/iet-its.2010.0017
http://dx.doi.org/10.3969/j.issn.1001-7372.2014.11.012
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1177/0361198106194400105
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1504/IJMC.2013.055751
http://dx.doi.org/10.1023/A:1008046730291
http://dx.doi.org/10.1023/A:1020254301302
http://dx.doi.org/10.1023/A:1020254301302

