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Advanced traveler information systems (ATIS) for
traffic management of Tehran road network

Abstract

The advanced traveler information systems (ATIS) are de-
signed to be efficient in many aspects such as helping users
in making travel route choice decisions, alleviating road
congestion and enhancing network performance. These
systems can propose a variety of information to users due
to their criteria and objectives. In this paper, to enhance
the performance of the network, it is assumed that all of
the vehicles in Tehran network are equipped with ATIS and
the information of system optimal (SO) routs is proposed
to the users. By noting that the travel times of some sug-
gested paths are more than those of the shortest paths of
the network, simply a portion of the users follows the in-
formation while the other uses the shortest paths. Accord-
ingly, users are divided into two groups, and assigned to
the network based on system optimal and user equilibrium,
respectively. An iterative method is presented for assigning
the demand of both groups simultaneously based on ex-
tending the well-known Frank-Wolf algorithm. Moreover,
a sensitivity analysis of total travel time and average travel
speed is performed regarding the different percentages of
using the information of routes.

Keywords: ATIS, Route Choice, User Equilibrium, Sys-
tem Optimal.

ailgs oo (ATIS) oausly ay Sl oMol aid iy sl
Sl B S colawl oy S i ol slaaiw) o
2 Sl 0S5 Al e LS 5 (S e
b il il Hge ol 0, Shee 35y 9 4S8
Oledbl calize Blaal 5 Lajlae sl o aily oo
i ol jo s 4l oS eolawl an 1) Sglae
kil S a5 055 o0 (5,8 aSed 3 ) Shos 35e St
Al )5 4 g aue ATIS a4 jpome oyl 5 o audis
B9 oo Sl i Jolws sl b e LM
b s 5l (B slayi lej a5l aag b
P 5 o yn 1 FeligS i ool (soleiiin
S Sledbl ol 5l FacSoslal 5l 25,5 L !
SRR VINRRENCR 35T A S
ol 09,5 90 (pl any G aS ola il (sl Ly A o
cwooM‘JéwngéLﬁdewﬂd_g5
£ 2550 s L iy o o0l s K oy
Oleyed parass 6l )55 (> g, ity -l B
85 95 Sl Jolo g 0o il og 5 9 o Lol
alizee glaao s gl aSd lawgio Co pn 5 hw (o

B9 oo planl b e SLeMbl 3l oolaiul
e Sl )bl ad iy Slapis 1ga—dlS (BSlg
PCEWURE COVERTR L S 1S g K P IPUEIWO R £ 4] P

amir.fani@ut.ac.ir :asbl), e VY YFABDAFO :_poles 0 Loy «lilSo Jggmuns 0oy gb


http://ijurm.imo.org.ir/article-1-715-en.html

[ Downloaded from ijurm.imo.org.ir on 2025-07-08 ]

L oS e S8 (al) S asSoolial 4
§ At gt |y a5 5l 055 dgusre SLeMb|
3 59 s S g o 35k () ]
e ialS (ol e 5 (50 (S 5 e
iy o s (S 5 (sl ATIS a5
g Bras i Gloj 2l J1alS 4 (oS o
059555) 3 pU s o 00T (slaglS jLsl
ATV o T8 o) S an

Sl gldowe g9, o ol Sladss 9uSt
plonl s sl (59, ol ()l 5 ATIS
Jolss g5 dw 5l Logas Sligios (gl 15 ol 00
s oL (UE) oasSoslil Jolas ol
L SUE) 8olas caSeslal Jolss 5 (SO)
ATIS L gloaSis gjladas sl Lo 5l (a8 5
Sl 45 el il Ly al o aslic
sl & a3 ATIS & e adis g (o)l
Sl Gl 6 e 3 (Solie L3, S,
L] i ogdle Ay 5 el aiplys oo
S92 98155 ;350 (6 S s (il 5 00 o0l
3 Gmaizmed (VWYY o YeVE e g L)
Sy Ol £5590 (555 12 (6,50 Slalllas s
Ol a0 eols Bledbl , SU o Bal, as
st 203 Lo ol e S5l Jae 0 oS
Q) Lo VA8 g 5 ias) Sl 48,5 )5
O g LI ) (A o YV (), o2 g 0))
(VY o Ve o Silsn g 59) (VEF o YT
et 5 (V4) 51881 Sl 5 liLiS
0 8B i loj IS galio L) (Sl b
e VM) S le 6o a3 SO g UE cl> g0
e HFarSealil (WYY o 1 48F) ey g (¥4
oFaSealitl L 5 SO Lol 1, ATIS oy
5o 51251 oy s S Jace UE ull 1,
e VA0 g 5 wslsnndsS 5 (YO) o A1)
i U aS asSs ol 3,8 s o L (VF)
wwleodbl cas 5 Sl slaginn

doddo

JE g o OMn 5| (So (S5 o515 00y
Sl S5 Slo gt 13 pgas 4 S (09,3
el aly Co Sl 5 Cmaz (958059, W
gh 3o (SEl5 Ol e )8 pos s
s lg g0 @ ST5 (il i odle jlee oS
Syl e e Sy la Sogll aolidl 4
ulf&.HSooLa.A_wl u_99 LI 9 Slsolas ‘e
J& 5 Jax Sladlas Slaal 51 SO ol 0
2209 S (e b el a3l 60
aS Gl aSh 0 e A A Sy
(RFPe 9 ANl (S s el ) o0
Joz Sl s (655 )0 0] 00,05 o0 ol
O sl BLSI0ly) g Lagy S pou an olws
}JQT) A.\S)‘)B).’ 9‘ Ja_wy 0d— A-JL?LA.}‘);—M.«.AS)J)[S
OV o VA oL

sl 6580555 g Ol cledbl ils 1y oS 5
ol g LB eolyy J85 g e a b jo-laie
Soe Gk 5 ITS la )yl ogi o LD
il By 0 o9 40 Eel i 8, Ses
a9 o0 goladdl gla ool SIS il
o Sl edbl wdy iy slapinss =58
il 5l eslawl sla g, 5l SO (ATIS) sucdl,
sy 6l slos i Slalllas a5 il o ITS
rS sl ool sla i =2 gla s 5o
S ooy an (Sl bl 58ty (slaptns
=2 9 5 5 o lapins (B 5 (9

e

)//f;/“'{,o

SR Ca y 0 aolilad
Urban Management
U s FY 0 )lets
No.41 Winter 2015

Y-$


http://ijurm.imo.org.ir/article-1-715-en.html

[ Downloaded from ijurm.imo.org.ir on 2025-07-08 ]

4)//2;/“'{,0

G a0 doliliad
Urban Management
AE s T e
No.41 Winter 2015

Y-v

S s 5l (B i o 2>l o 15 (AT
P e (0 oliS yaw e 5l (goleiin
S i sl S Sl Ao jo g ol
Ol 853 (68,8 Cmiie b a ol aSs L
Dl god aslaais 1) Glolgaioy

oS a8 L P o Vo) ol S g o
ATIS b slaaSeis SO s a  lacasgame
3 i sy JS Yl 45 0508 Jae g5 b
e g el S UB el an e oS
> s o ATIS solpis sl e JL>
U Lacosgame ol Jleel ig i ,Sailaaie SO
1 ey ol 9> ) G i85l e
SS9l b s (50658 S (g0leiin
S

ol oo s 5 09 5 g0 8 4 lie ]
2l ATIS ay ez 45 =5 Sl Jolss
e SO )8 o2 L by olodll
aazrg Lyogdle ay g bl (FasSoolan
45 05-dige o8 o392 ) oad anl Blbg
oloiminy oMbl 5l B aSeslail jI i
aloz 3 alies J¥o 4 il g 0 o0 59,
O YP NVIENR JENINIE JeP T
(k3 looslial ;5 00t oS )l ol 1
GRS ples jl g asd i |y Sholpiiny ol
o2l S o ol ol UE ey bgy o (gl s
e ol ln Ol t8 plae 4ot (]
s § 09 Jaw SO aledbsl i iy as o |
Loy )1y o 4 ey g 5o oy S
s o ot 55

iy 3w o)Ll |8 s 0 48 s hailes
05,5 g9 dy a5 E S ool allie oyl Wls
ooy &l M 5l a8 gl 05,5 g o
Joe UE el 5 amss )0 9 08 o0 S92
oolaiwl Sledbl ol 5l 4 pg 05,3 g cdig— o
o el st o Jome SO el 3 505 o

5 UE Jolss Lulwl 51y Loyl oS o olsul |,
28,5 Jae SUE Jolss sl ol Fol, plo
@ V) S g e Y o oY) 5555 0
o e OFFE o ooy Iy Sila 5 (150
Jos 99 5 ATIS ay jpome i 5 5o 09,5 50
ool wl eyl slie o SUE Jolw calize
Sy Saadly ay gt (Suop o] sy S
ol 3l Sz 105 @)l BaSesla !l dolas
by 3l 2B Ml (gaslors illys sai 05,5 90
Sl S o oren il 4 bl by e o
L aSd Condy (opp Sl Sl papass
S 5o (Flowy EMbL (6l o 929 4y A g5
(OB g SI) el a8 )3 )1, 8 aalllas 0,50
e VN e 5 9S05a0) (VA o (FY
) M5 o Y10 oS e g S Lon) (Y
(Y o Y0¥

Alo iy p25

BasSeslaiul 4 Slu,edbl  glagi
SleMbl ccalizes Blanl g Lo jlae (sauly o alys oo
WJbe o ay ams il ol o 15 a4 1) Sglae
el A Lo ye SLedbl gt 5| (52
Lo oo )8 FaisSeslaiul Hoyiws ol b e
oS oolaiwl Jolwd Caamw as |y Loyl ames 10 g
saSoslaiwl yo cdl ol o 0 o Ge
=2l ool Sl e 5l ATIS ay 5goe
Oloy sgbame Ly a8 (i ey iy el oo
e et Ami )3 5 039 ;503 (s i
ol P00 DAY el ,lg) Cns a4y
sl 5 Eals 3 oy gy ol
Jobss 50,518 5 L ol Jles Loy 5 el
S aiign ] 45 3 i e 5 SO
s LMl i 3 8 S 0
&l g B aSeslawl 4 SO 5,85 cp>
S ol e st £55 ] 50 3-8 0
S e 3l B aSoslai il 5l san a5 5 )ls 5429
e N AAY Ly g soe) QST oolaiul (golpiiny


http://ijurm.imo.org.ir/article-1-715-en.html

[ Downloaded from ijurm.imo.org.ir on 2025-07-08 ]

ol and (2l slasles iy (] 0 48
sl 40 sy 45 35 ol L el L3
s 3 olyz r 5 039 SO el Gy ae (
SO Lol am bgye 8 scaiean T loew jlk
R ,a5 A dxgi b 599 )0 oo anlyl Jae g0 ol
b adsas L) 5 1,(5) s
lie (il )5 jebaie (o 4 g o Jiae
Slr IS5 (g, Ay =32 o )8 e
e S5 35 gm 4l Ll e >
e laseoyyoa, CI:S 9 qrus slalalis o s,
Sy Ol L wigd co 00l o ad aS b 4y
s ol s 4 1S5 T 50 65 gloojladl s 5
Sy )85 (Jolss Slsr 4 vy S iz yoS
il 2 b s an i sSl sl
X 5 X ey Sy eyl aslie o S
S O | & Ol EBs 5 opnss
X, =X+ X, w00 )5 UE b by s\ o5
bl 1y W yens (0 iolisS A (LS o (gl
b W =005 a8 cls 1,(%) slagls;
SLazs) o B yeme (2 FobsS Jobo o ol
I, RG, o SIS o )8 s —low
oS ol

M)TC, = 2.xit.(x)

($)RG, =(TC, —u"d") / TC,
a0 p8 e RG S€ S
4" Slolis jpnass Ly UE oS > g Y oIS
J’Z SaS Sl ) a5 58 seliwds gl e 4

S g )
il J> 511, 0 a5 gojlasls a5 o5lasl -F o5
05 M )
MinZ () = ZI:” +a0a~a )ta (x> +w)dw
s.t 0<a<l

UE S > -0 o5

F)x =x! +a(y —x)

Sil,3) iy S By yae w551 5 UR alluss
ooyl cpl g o oolaiwl (D o NADF (g g
S =5 3l o 0 48 cl ) S5 (s
IS5 o 0 S 2 68 ol il sl (o>
S o=l ol 1SS e 50 095 oo ool
carads | ol Slsr o ol L -l Joi
Alge dws g JS > o Sy > g mea Ly 4o
iy 5 ) Dyg0 40 gl 09,5 (sl UE sallne

Ry se

() Min Z, =ZIIu(xj +w )dw
w0

kam =4,

k

(v-Y) [0 =0 Vr,s, k

(™) X =220

r,s

(V-V)s.t. Vr,s

Yo (UE slolis) Js) 05,5 slolis 4, o] ;548
bz Xa UEGLols 5l Jool> oS 02 oy
SLoli) pes 05,5 Lol Jol>a jlaS
deaie do Tl IR i 0 L > krs‘(SO
VU el ol O UE clols 4 bysye S
)éssd_ﬁbé‘es@r )lkM@)auL‘S}fl
ooy Jome (5o Sl a0l &jgo (0l e
L2, (%) sl &ppoaa (oS o laugio you
el od s ay i X =X+ X
~ 13w oS yles 3 55 SO salls Jo (sl
2giga 1,(X,) o sSolr 1,(%,) il i
1,(%,) i by ab LSO sl Jo 1
obe; e LUE sallas o> b ccul Jolae
Sgo dr diy a3 L (VA0 (i) T (X,) e
SO wdluw 1 (x,)=t, (x,)+x,1 (x,)

S9isn Ol ) S j9—e A pod 09,5 (Sl

MinZ_ :thz(w-v—x:)dw (v)
w0
s.t. ng =q. vr,s, (V-v)
k
gl 20 vr,s, k (¥-v)
ZRDIDIALH ()
rs k

)//f;/“'{,o

SR Ca y 0 aolilad
Urban Management
U s FY 0 )lets
No.41 Winter 2015

ARFA



http://ijurm.imo.org.ir/article-1-715-en.html

[ Downloaded from ijurm.imo.org.ir on 2025-07-08 ]

4)//2;/“'{,0

G a0 doliliad
Urban Management
AE s T e
No.41 Winter 2015

Y4

352 =08 iy slm (7R) (s g
el 00 oolaz_ul
Goue gl
So Sygme 4o ¥ Gise 0 ead adl)l o0 oS
G gl g il & il VISUAL C++
1y soleemian o )sl 5l ol gl ) Jousr
10 SO Gledb! 5l solazwl calises sladws o (gl
IS el ol ol aes go lis ol g 4
@leoarld lps & davgio Co g Hiw e
IS aS 058 oo odaliio i aSi b 0 Sloc
oS Sledbl 5l ookl oo o 1ol8lL aw ol
S 55 p sleass o yuals ol lade g ool
bovgece,was coul Jb o placal i
ol ool wl as e (ialidl b ad &g 4 Ly 85
GelS oy e F Vg ) e S b e
lasa,s sl |y o pn Al g i lay JS
Aoy oo lis Sledlbl 5l oolawl calizee
s 3oy JS S o oolai ol ATIS f gloal,
el slas ooy 095 i o i a0l

X, =X, + X, s ), 5:S00Es by s -5 65
IR IR FSUUARRNEACK 2 O IC SP A O
Arly u' = ).oss g‘,[_m_>t~a(xa) Lol
“lae sloazg; oy b pns (1 50lisS Jo-bo o,
s |y RG. o B a0 8 i

PaS

WTC, =2 Xt (x)

NRG, =(TC. —u'd" )/ TC,
wsptplsa RG <2 51
d* olss arasi SO o5 o g Y g5
Vo (S8 Slgz 0 a5 10 sdelicwss sl o 4
Sl )
Lo 5l L o8 sojlasl SO k5 ojlasl -A IS
DS by ) sl

X+ (Ve =Xy) ~

(ﬂ)MinZ(a) = ZHZJ'O t,(w+x))dw
s.t. 0<a<l

:SO &S > -4 o5
(V)x, = x, +a(y, —x,)

RG <¢ 4 RG <& 5 S e Lo - oIS

2050 e Sy bl
ol Ay (gl p asline Jlimlw 5l dllae ol yo

Ol Al 50 o Jolas Gledlb| 5l oo lauwl ilizo (gdous )0 (g 0 dwgio Cue yuw 9 o yloy IS ) Jou

(el p yiaglS) lawgio Cae o (4885 —alwg) yaw (yloj IS | i Sledbl 5l oolainl woys

\RFa% VAY - YOFA %+ (UE)

y.,Aay VACAYIY %\«

YY.FA \YaFvavo %Y+

YA YYAVA-YF AR

v, f \YEYYYY S %Y -

YAV \YOYAOFY %l

YE AN VEEYFEYA %)\« (SO)



http://ijurm.imo.org.ir/article-1-715-en.html

[ Downloaded from ijurm.imo.org.ir on 2025-07-08 ]

18400000 -
18200000 -
18000000 -
17800000 -
17600000 -
17400000 -
17200000 -
17000000 -
16800000 -
16600000 -
16400000

s oy JS

s SleMb! 1 oS o3kl oy

50 100

3l eolawl calizko gdauo 8 (gl yw yloy JS sdls Wigy .Y S
Ol He Al )0 ot Joley Coledbol

38 -
37 1
36 -
35 -
34 1
33 1

(el 1 yiaghs) bawgio cas yuo

32

31

50 100

oanns SlEMb I 0uS o5l Lo >

3 oolisw! alizeo (sldaus 0 (¢l p bwgin s g i |381 Wigy .Y STl
Ol e Al 50 ot Joley oleMbol

b oo Gl celin p fegl ST osladl ey as s
i solawl Cenl adlie ol mols
Omg slaan 5l (S Glse o]y Gl edlbl
S s SeaSs Sl o
bl o 5 £95 clin 2l Lahad a2 o
Cdsudio czge Bl (o bwg Sl
b o acale Ll gy 5, e 5 o elas]
S 4 3l slaan S @ Comnd 4 )l
D5 o IS o LT M5 3 g 009 40 o5
oaly any Sl oMbl gasd )iy glapiuon 13
BB ganie oS L lay S plye an ol oo

oy ke |

o oy . 0ib o UB Jolss oams oLis
Solpiiin 6o s 5l a5 Sl olaswy ol58l L
b Aeall et i plej S S oo (592
i g bgie ity 51 Lyl 03,5
OBl aen (89 45 )55 5o 0l g0 i3S
WS i g JS witS o0lial SO (gl e
Condly 10 oSz 3lasl ol Lol .0g co pominn
Lees ol 8 e (2o o |y wls aalssi )
ool wl ATIS @ljps 5l (Badl, 5l (oo
Sl Y o) gla St a5 o bailen Lol oS
) 0l e Ol 5l (o Ol ST o oo
ol sl eslaiwl SATIS L bl 61,8 4 G293
Camand do )0 Fojlail an aSl s oo yley JS 0,5

)//f;/“'{,o

SR Ca y 0 aolilad
Urban Management
U s FY 0 )lets
No.41 Winter 2015

Yy

e



http://ijurm.imo.org.ir/article-1-715-en.html

[ Downloaded from ijurm.imo.org.ir on 2025-07-08 ]

G a0 doliliad
Urban Management
AE s T e
No.41 Winter 2015

BB

search C, 26, 146-159.

Bennett, L., (1993), The existence of equivalent
mathematical programs for certain mixed equilib-
rium traffic assignment problems. European Jour-
nal of Operational Research 71, 177-187.
Bifulco, J. N., Cantarella, G. E., Simonelli, F,
(2014), Design of signal setting and advanced
traveler information systems. Journal of Intel-
ligent Transportation Systems: technology, Plan-
ning and Operations, 18(1), 30-40.

Chorus, C. G., Molin, E. ]. E., Wee, B. V., (2000),
Use and effects of advanced traveler information
services (ATIS): a review of the literature, Trans-
portation Reviews: A Transnational Transdisci-
plinary Journal, 26(2), 127-149.

Frank, M., Wolfe, P, (1956), An algorithm for qua-
dratic programming. Naval Res. Logist. Quart. 3,
95-110.

Hall, R. W, (1992), Non-recurrent congestion:
how big is the problem? are traveler information
systems the solution?, Transportation Research C,
1(1), 89-103.

Harker, P, (1988), Multiple equilibrium behaviors
in networks. Transportation Science 22, 39—46.
Huang H ], Li Z C. (2007), A multi-class, multi-
criteria logit-based traffic equilibrium assignment
model under ATIS. European Journal of Opera-
tional Research, 176(3), 1464-1477.

Jahn, O.,, Mohring, R., Schuls, A. S., Stier Moses,
N. E., (2005), System-Optimal Routing of Traf-
fic Flows with User Constraints in Networks with
Congestion,Operations Research, 53(4), 600-616.
Kanafani, A., Al-Deek, H., (1991), A simple mod-
el for route guidance benefit. Transportation Re-
search B, 25, 191-202.

Koutsopoulos, HN.,, Lotan, T., (1990), Motorist

G0 9 (6 oS A
Sloslaiul 05U adg - STl8 vy oS SaS a
OBy an Sl edlbl gamdy oy slaginn
ools s o)l 5 4 o, Sl 04,0 (ATIS)
ad,bgs Ly a8, b bl sl 8, L ATIS s
it Ll S (sl |y (e 150, L
B9 Sz 3 il Bl (ol T L wes e
St i ey JS palS e ot
= ATIS 56 0526 sy glym S &S >
09,5 g0 du HEauSeolawl ¢ julee aS i o Slae
Jsl 09,5 45 (5,5-b a4 cdiods i SO s UE
S s pg3 09,5 5 0S5 o3 ATIS wledlbl |
oo Lo iy o |y ATIS Lo gy oo slpaiy
arasS (6l (65555 (g, Ay SIS et oS!
Slr gl aSt aro98 55 o L lojon
4 g9, ATIS 5l sola ol calizes slass o
ax ;0 a5 ool lis molis ach ooyl ol a8
0, Shee o i UE 4 SO slolss cous
Slaptns omlply b aleS g A
g oo cnlie (2lhb B9 50 (Sl L
S5 MW 2l 6l LI sla S plse
a2l ke ol g5 4t
a5l g 2ol
e il o )sSI (V) b (Sl
Sy Sy e hlas Gl e 1
PR ST L ] KPR I GO L O 7 Y PR -9
Ol s emwdigee 0aSiils
Adler, J. L., Blue, V. J., (1988), Toward the design
of intelligent traveler information systems, Trans-
portation Research C, 6, 157-172.
Ben-Akiva, M., de Palama, A., Kaysi, L., (1991),
Dynamic network models and driver information
systems. Transportation Research A 25, 251-260.
Ben-Elia, E., Di Pace, R., Bifulco, G. N., Shiftan,
Y., (2013), The impact of traveler information's

accuracy on route-choice, Transportation Re-


http://ijurm.imo.org.ir/article-1-715-en.html

[ Downloaded from ijurm.imo.org.ir on 2025-07-08 ]

information systems and recurrent traffic conges-
tion: sensitivity analysis of expected results. Trans-
portation Research Record 1281, 145-158.

Lo, H., Szeto, W., (2002), A methodology for sus-
tainable traveler information services. Transporta-
tion Research B 36, 113—130.

Lu, X., Gao, Z., Ben-Elia, E., (2011), Information
impacts on route choice and learning behavior in
a congested network: an experimental approach,
Transportation Research Record, 2243, 8§9-98.
Mahmassani, H. S., Liu, Y., (1999), Dynamics of
commuting decision behavior under advanced
traveler information systems, Transportation Re-
search C, 7, 91-107.

Mahmassani, H. S., Peeta, S., (1993), Network
performance under system optimal and user equi-
librium dynamic assignments: Implications for ad-
vanced traveler information systems. Transporta-
tion Research Record, 1408, 83-93.

Mitsakis, E., Grau, ]. M., Stamos, 1., Aifadopoulou,
G, (2015), An integrated framework for embed-
ding large-scale dynamic traffic assignment models
in advanced traveler information systems, Journal
of Intelligent Transportation Systems: technology,
Planning and Operations, 38(8), 866-877.

Sheffi, Y, (1985), Urban Transportation Net-
works. Prentice-Hall, Englewood Cliffs, NJ.
Sun, H., Wu, J., Wang, W, Gao, Z., (2014), Reli-
ability -based traffic network design with ad-
vanced traveler information systems, Information
Sciences, 287, 121-130.

Szeto, W, (2014), Dynamic modelling for intel-
ligent transportation system applications, Journal
of Intelligent Transportation Systems: technology,
Planning and Operations, 18(4), 323-320.
Wardrop, J. G. (1952), Some theoretical aspects of

road traffic research. Proc. Inst. Civil Engineers,
Part 11, Vol. 1, 325-378.

Wu, W, Huang, H., (2010), A new model for
studying the SO-based pre-trip information re-
lease strategy and route choice behavior. Trans-
portmetrica, 6(4), 271-290.

Yin, Y, Yang, H., (2003), Simultaneous determi-
nation of the equilibrium market penetration and
compliance rate of advanced traveler information
systems. Transportation Research A 37, 165-181.
Zhang, X., Guo, H., Liu, H,, Li, Y,, Pu, Y., (2013),
Perception updating based stochastic dynamic as-
signment model, Journal of Transportation Sys-
tems Engineering and Information Technology,

13(1), 118-123,

e

J//f;/“'{,o

SR Ca y 0 aolilad
Urban Management
P lie; FY o )lot
No.41 Winter 2015

YVY



http://ijurm.imo.org.ir/article-1-715-en.html
http://www.tcpdf.org

