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A Route Information Provision Strategy in ATIS Considering
User’s Route Perception of Origin and Destination
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Abstract

Route travel cost in transportation networks consists of actual route travel cost and route perception cost. Since the route
perception cost is differently perceived according to each origin and each destination, route search has limitation to reflect the
route perception cost due to route enumeration problem. Thus, currently employed advanced traveller information systems (ATIS)
kave considered only actual route travel cost for providing route information. This study proposes an optimal and a K-route
searching algorithm which are able to reflect the route perception cost but encompass route enumeration problem. For this
purpose, this research defines the minimum unit of route as a link by adopting the link label technique in route searching,
therefore the comparison of two adjacent links which can be finaily expanded the comparison of two routes. In order to reflect
the characteristics of route perception in real situation, an optimal shortest cost path algorithm that both the forward search from
the origin and the backward search from the destination can be simultaneously processed is proposed. The proposed algorithm is
epplied for finding K number of shortest routes with an entire-path-deletion-type of K shortest route algorithm.

Key Words : Route Perception, Link Label, Optimal Path, K Shortest Cost Path, Entire Path Deletion
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9A 1 A (299 FAAVE HHAzGFL
B FAA7M HHAA AHZHEAR
2 (5)9 NFH AZAA LS 1GT
HAAZLueFY FYozp o

GA 2: k=2EE K7}A WHE Avezedo et al
(1993)) 4 ARG vEHa FHYT
YFLENA N'9 7= N F
7He == 2 ARG FLA A
SR A2

V. AEldT

2704 AETE Bt AjtE darglEd o
st AR A ¥iA ARl &7 2E9e
dto} ANHRE, F WAE F AR a5ge WY
o2 PR =2AVE 2Ee FPlM A
A 7PHol AT RS EHEy) Hs) of
9A FEHe Tl tjgie] HEe.

ol

1. HNBREA

49 e} 47)e] YA FHW < 11>
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diodsl ZHaX B H 2ukot

o (=3 hetd

4¢] #HA FYT 59 FAAA M Ro] TG
o 73} AW LS nsA 2e o HF
AZE BR7Z (15 2-4) =24A4F Jepdoh

<1312>L =3R40 tiste] HHHIARJNAL =R
EgE 753 Aoz 9a(2-3)3} PA(1-3)
A =R tiste] 59] QTP T VEpdTh
<3¥ 13>& <1y 6>9] FAJAARZRELE A%
Zzroz FEAINE HAuEAZEYE TEHT
AoZ HAARE AAHL-L vHIR ¥ Heet
TUsHA HIRTY (152 4) ==¢AME HERdTE

<13 14> EUX)9 5&Ae] FIARAEA o
g2 A=A e a.f 2 =9l (32 4)
dgkoz LA RE 01 ERRPNeRE
0.39] <2¥ 11>°f] Hlgle] thE AHZIAFo| F
SEEE 35Tk

<a2¥ 15> ERARIeE HHHAIAEY]
g 758 Ao, <18 16> <18 11>94
%9 HAHYAAXEYE Ager A e
A BAZELE FHS Aot} <1¥ 16>904

——lp 2= 2 (Freeway)
o> 20 & 2 {Arterial)
<% 11> UEYZ 2 E29H2f usME QX[H[S
<Fig. 11> Network and Perception Cost Considering
Road Hierarchy

<3 13> EWX|7|d 2| HMu|EH 2 EE|
<Fig. 13> Origin Based Optima! Cost Path Tree

<12 15> TEX|7|gF MR R ER]
<Fig. 15>Detination Based Optimal Link Perception
Path Tree

A gAEE (1-35254)9) =SENZ 64
o Wlgog Uehdth <1 1159 499 s
o ¥ ul, 2UAst BHA ZRAAAEE o
A Agee 2 889 4 on, AR g
292 249 4 9 Ak ok

<2y 1723 R F AR 2EW] ojaid
AzAA GBS 7HEe ) Hgablz Bk
PUEY] WEF] 26749 =T} T80} YA
B0l glom PA(Vae L) 4539 =29
AR=11234)) - TEERW@), FIHIEEE), B
ZAERQ), FE=2()y FEIT 31 =
#2108 Faskes) =29A9 nEYel g 3
SHEE e 34 Ades AT
ARl wet A88 43 seilee.p.8)
= ohdlel 3744 Aoz P4 Yk o)
Aot FRANN Azg dude] g2t Az
e E2E AU A% Ud SHAe Bu
2 tie] 23RN B3] WojdsS A
HFH Adsel $HL &

o

-1

|

Ml o ¢

<32 12>EAR 7| ¥ ANYSANEZER)
<Fig. 12> Detination Based Optimal Link Perception
Path Tree

N AL
3 a*5=0.1(Forward )
(3) B *5=0.3(Backward )

<T8 14> 2X|H|E T2iojElY B(E Y,
Hadz, AdXdE)

<Fig. 14> Perception Cost Parameter

ye

<3E 16> EUX|7(4 AU EHZER|
<Fig. 16> Origin Based Optimal Cost Path Tree
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2 g A2 RN Z Y

(2) nEPol g BFAARZAN Z=HA7A|
= 2

50 < 1i% = min{ £ +¢, +§* + 827 10} Vbe LAT}
Vael,

z =c,, Veel/
V=0, Veel;

Blb_m =a'(Ra—Rb),&;H10=O

(3) =T i) aFFRI} EAslE =2A
FoAE BReE NS FRIEMR
FHAM FIANLE Hisslele FYoE
TAA e FePATto g 2,50 oA A
Algt ARARE QAR ok 7P

=11y :yﬁn{ T be, + @ + A0+ TIE } Vbe L\LY
&y
nl=c,, Veely
V=0, Veel;
subject to
V= = i+ A2, ) Vae L\I
Veer}

o=y =0, Vfel,

Zle_"' = [a -§-max(R, — R, 0

fx*<25: A, =[8,-8, max(R, - R,.0)f
else if @70 >2.5) &, =[8, 8, max(R, - R,,O)]

<¥ 1> & 8du| 20| MZE HDieioEt
<Table 1> Parameter Applied in Total Travel Cost

ALt olAu) &
- > H] 31
2o [ E8A 7|6 E2= 718k
1) 0 0 Z3AZ
SN E
@ | a=50 0 k2] 719
Q10| &
YA +3
S if(m,°<25)| if(x,°>25) 12 7|
y | 27> SRR
3 =002 | g,=5 | B,=5, g
51= 52=0.01 SEK:

TR DT 2(ExPressway)
mmmm 2 =2 (Malor Arterial)
am EEASC2(Minor Arterial)
&322 (Access Road)

<J8 17> MY ERR
<Fig. 17> Revised Sioux Fall Network

A oo tgt Adgte <2 18>,<32¥19>,<1
#20>3 vk 94 dAmio] 1A e &
AAERE 7 Ade|ele 3 Al <ad
18> FaPAIZt] ofsjrMnt HAARZL] Huelo] o]
ZoR = ALEAN 1535455595109 A=
2 Yeid$ HoFa gich Aue| 029 22k
FHd g AEARI} ARee FEAE JEL
2 ERAA AIAGe] FEd =2 Ut 53
< Ho AAGE FYsivete =29 YAV A
AFCE FYeE I - <aP19>F Tl A
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7] ol EA A Aol YB3 2R A
2 BB B FHALA BaA
7He Fole Wk =39 19256581610
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2. KZZEM

<a2Y21>7 <2P22>E <1P14>S 2UA1F
T4 HEAAHEE TPt B ATolA
HFeh= Modified HAFZAA71HE 483t 2
Mol AZE dAske RS Uehd ot g3
el Fan8d =3RRI A/ EZH)E
< ZF3ka glon, o AARJNANHRBEL 2(5)
I

of osf Ao HAsh= AFM PFAME,
WY QAL P Fidso] wddny <™

21>9] AE HHAZHEL <116>9 Ak
9742w gn $LIE nshd duelge] £
PopAo] tha) HA olsirt st

Expressway
£2EA Major Aterial

<38 18> Alufald: A s
<Fig. 18> Scenario 1 : Perfect
Infomation

Information Nearby Destination

HEEZAlRIY =2t8)

<38 21> WEHIAND =HHAZEHM
<Fig. 21> Network N and Shortest Path Search

<33 22> WEYIAN'T =HH2EM
<Fig. 22> Network N' and Shortest Path Search
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| 939 Baulgo] SUsiThe Relth 2

g 44 DEYA YAt AzE A9l
=847} odsh, g of

st Azol S4e] ofmasle] e

Iy
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o

g A7E 24, =44, 420 me Yas
A S4o] DE REYIA H2E PAsE
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<

BT Malor Arterial
=% Minor Arterial
Access Road

SEXIFH oo
A Hd2HE EM

<O 20> Al-lE(23 TEX] FHYE
HSAUIA+-SBUA I IEEE)
<Fig. 19> Scenario 2 Insufficient <Ag. 20> Scenarion 3 Information

Provision Nearby Destination
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