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A User Optimal Traffic Assignment Model Reflecting Route Perceived Cost
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In both deterministic User Optimal Traffic Assignment Model (UOTAM) and stochastic UOTAM, travel time, which is a
major criterion for traffic loading over transportation network, is defined by the sum of link travel time and turn delay at
intersections. In this assignment method, drivers actual route perception processes and choice behaviors, which can become
main explanatory factors, are not sufficiently considered: therefore may result in biased traffic loading. Even though there
have been some efforts in Stochastic UOTAM for reflecting drivers route perception cost by assuming cumulative distribution
function of link travel time, it has not been fundamental fruitions, but some trials based on the unreasonable assumptions
of Probit model of truncated travel time distribution function and Logit model of independency of inter-link congestion.

The critical reason why deterministic UOTAM have not been able to reflect route perception cost is that the route
perception cost has each different value according to each origin, destination, and path connection the origin and destination.
Therefore in order to find the optimum route between OD pair, route enumeration problem that all routes connecting an OD
pair must be compared is encountered, and it is the critical reason causing computational failure because uncountable
number of path may be enumerated as the scale of transportation network become bigger.

The purpose of this study is to propose a method to enable UOTAM to reflect route perception cost without route
enumeration between an O-D pair. For this purpose, this study defines a link as a least definition of path. Thus since each
link can be treated as a path, in two links searching process of the link label based optimum path algorithm, the route
enumeration problem between OD pair can be reduced the scale of finding optimum path to all links. The computational
burden of this method is no more than link label based optimum path algorithm. Each different perception cost is embedded
as a quantitative value generated by comparing the sub-path from the origin to the searching link and the searched link.
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Aagas) Axug ¥reol 2% Fad H2A29)
gao] sFsd H14 4(14)0] FHUY. RE FH
BEa 5 QgyaebVae ) gaasst &
BA 7 o4 BAY P29 o RRAR AMYAb g
o wazd B8 ¢ e vehiE, A(5)9
SPTV 73icte 598 Al g(dw)o] ¥y eg
A7) geid B Atz 44" 5 AL v
a,

ra r
" K '+‘I‘pﬂ®b+cb,
T = min
aash | g™ + W) o, +c,

(13)
wt = pin{en 49y, ve }vbers
ook (1% 8)& SPTE F&3A ¥ A(13)&

yE 7o 2 AMgtso] hrioi v wEi;of

A wsjol BASHTAA oFA wale] HAH s}
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(38 8) B2 49 dojg YI2IxH|Be| ¢

AN, wekie] HAuee A A
JoA k2o FAYRE Yab s} dEsA GaEE
g wlo] el €k wEd ARy ERY
Pae) AAH G WIEA] Fapl Hn) 2uRolA
wekiAe) BE A2E vmslol e BAZ A
Hojo} k= 8L vhehdch

A%T uls} o], QM| $-L wtdelr] sl SR
Hoz % JYaE A neishe FAEY B8
o] Wese], YIFA/|N AR zRAL T Ze
HA2 g4 A % APYag Ao nejstug o ¢
25 BHo2 H2d EAde YAYAM &L
g = I old] tale] YAEAN FHA2G
Agnel e waze) g4 AAst U-Turn 2
P-Turns FUAZE B4 BEsle A%
Fe)H9) EhaEiel Ui Aol AR Roz LA
QTHYSE, 2004). B2k HA4 2 (14)8 AR
JAEY duriA BHs wejstn, P.Obe Bz
Piol #aad wWgolghe AdeR vasHE,
pb=p, ®b)gn 2(14)2 Yutsle HPNoz &
tahd A(15)8 2o @7 F2E e A(15)9
AzAuge PCue 2Ardx 2E 23 x
5 (Vse N)7Ae onlg x@sa oM, 7129
B EuxldA B 7AS] SPTVE F5317] 9|
@ P HAR2GAG 0 F(Lee, 2004: Y&
g, 2004)9] 54 Itz A48 & Utk

7”7 = min {n"’+dﬂb+‘l”§,+cb}
Yuel, Vbel; VseN P
(15)

r" =c, VeeT,
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2(15)9] F2FAGY7 AR 2Sd L] Fo
2 75E 42 ofd A= k. 2764 de
FAEA7IE FHA22AY H(2)9 AXAZGAYL
a2EFe Step 394M FAAo] AP A4 7

2olAu)g Yool 2 v gd) Lo HlEFE R
T spo)7}t ZAgH}.

(Step 1) 2713}
(Step 2) R EAYAAA

(Step 3) tpega(a—~blVaely )z g1

If: T +d, +¥, +c, <n”
mo_ rs
n”=r"+d, +¥, +c,

0=0u{b}; Go to Step 2
Else : Go To Step 2

N. Aligi7

A APE AHEAL HAZPERE 2(10)o] HA
AT gl Al Al QX g3 mARe) FiA Py
7} ZAle] WA ER A(15)d 2Ask] Pt
(18 9 w29 2R (4w ==) 2 U-Turn

(4w =0)0] x38 vEH =Y} T2v) gaf 217) o
Z AANEALE BEs] Y8 4709 =2AFos TR
H xg-n&5rg FHE2 BRIMMEs Hoz-
2 2D AXHEESE 2EAE ud LAz}
ZAA 7] =98] 98l FPAdo] B ERoM ¥
< 2229 AYel wE FEgez Fdsld ey
22 AggeA 2(16)7 2ol AT A(16)e
E=29A7 e =220 Aedzlo] 1, 2, 39 A4
goetz ALY, 194 2P A Alole 1,
29AL 2 3WAE 302 ZgAo] F3F Tad
FHIA oAl s =22 Bl Bis wA e}
28 &3 ol neEA T2 & A xjo]
o o3t AAHE A (12)0lA AAHeele} Z& F o
Al =2AlAtolo] dajA] 7] £xAle] A u &
o= Jasn z2FYARolrt ARSFE(],2,3)
Qlxju] o] Aol wlg(1*Z | 2%Z | 3*Z)E Z7}3)
A |



nietn S35 X) M3 HM2$, 20054 49

PC =PC}q, =1-E' +2-F" +3-G/
+1F° +2-G, +1-G7 (16)

o] B+

E':r-s9 AzdAN n&z2dy ez
o) BARAg

F:r-se A2dx nszgdi naiizz
9| ArAPE

G':r-s59) AzoN IHERK F2a2el 3
2RE3r

Fy':r-s9 Az FRHzadA Badie
229 AzAgser

Gy':r-se) BzdN FIUEAM Fazno
BeAgss

Gi':r-se) AzolN Haizedy F2ez
o] Az

AHEAL HHEZ Hese FANEEr 4L §
YA+ BPRAE 4t setelel g3t A A&
gou, 2(16)9 AAH| G| wtgs o] H1T)H 2
o & AEdTE A1 E 7oz 2841
A =37 92 15000 el Fddke @Y OD¥L
2 7Pgsiien, AUl e dAEE seteler Zgkol
0. 50, 1008} 37k 7%l thste] vlmalict,

c(x)+¥Y (v)=
4
FT, {1+0.15.| = | |+z-PC
Cap, (17

Al e Adike (F 2), (& 3), (X o &
7k aofsjol Sitk. AAH| &3 FYA o] A wigd
F BPulgo] ol e eAR fOAFE WE IAYH
of Q)N AAF YA &S WG AR HA

(B 1) A7 L2 T229] Tl B 2 2lX|HIS

25E2(1) FUAER(2) B2 =R(3)

s - - -]

HENEE| FS | R23HEe | F) - -

H2g | GT Hag Gy | H2® |Gy
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L inEY =
— o 2
BRGNS
@22

(38 9 A7 u&Y

Fd2AE V3 Aoz FiHA (F 3)9l 2
oA FAALE vl EEAD F JHT5.18),
BP9 Fo] vfe £(250) AR FPo| AwH
o AAulge B 29 ol FEFE, Al B
AZRE A&H o g Frldhed, o A wEWY
3 gAY, BPFEE AT T 7
Fe ol nEHel £ FaAled qge & 7
Acke 948 dEdva & & Qg (ad 1002
AAulg sehier o] AAAMEAL By EAES
o BHAPFEA %S 1A wEP ERE I}
A7lE 2 dg e Fhd49] d9e 2Hsin
Ak,
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(Z 2) Z=0 39| Y0l I SyA2gA
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. FaAR ;
BE 4% Fulg | dAME =) EESA(FEA-EAA])
0 5937.9 89.1 0 89.1 1-3-12-13-24-21-20-26—19-17-16-10—9
1 5221.2 89.1 0 §9.1 1-3—4-11—-14—-11-10-16—18-7—8—6—5—9
2 1639.8 89.1 0 89.1 1-3-12-13-24-21-20-25—-18—16—8—9
3 1812.9 89.0 0 89.0 1-3-4-11—14-11-10—16—17-19—-15—-10-9
4 360.4 89.1 0 89.1 1-3-12-13-24-21-20-25-18-16-10—9
5 21.7 89.1 0 89.1 1-3-12-13-24-21-20-26—19-17-16—8—9

(R 3) Z=50 #?2 S0 g EHZ=HA

B2 | 9% F U8 | Qe | TRARHB) EEEA (FEAEA)
0 6982.5 323.2 100 223.2 1—-3-12-13--24—-21-20-26—19-17-16—-10—9
2 4509.5 323.6 100 223.6 1-3-12-13-24-21-20-25-18-7—-8—-6—5—9
3 1625.3 323.5 100 2235 13-12-13-24-21-20-25—18-16—10—9
4 307.0 323.8 100 223.8 1-3-12-13-24-21-20-26—19-17-16—-8-6—5-9

(R 4) Z=100 Z=} Yol o2 HyH2EA

BE 4% FHg | dAug | BHARKE) eEFA (EEA-ERA)
0 8030.6 507.2 200 307.2 1-3-12-13-24-21-20-26—19-17-16—10-9
1 770.0 507.2 200 307.2 1-3-12-13-24-21-20-25-18-7-8—6-5—9
2 634.8 507.1 200 307.1 1—-3-12-13-24-21-20-25—-18—16—10—9
i’ e : a7 €t
| 1400000
| ¥ 120000 \ 50%(1*1+2*%0+3%0+1%1+2%0+1%0)
! ~ 1000000 - =50*(1+1)=100
400000 \
T 600000
i g 400000 V. %E
L E 2000 3
| T 250 oo | %84 H4 AgA FRNARES AR o
a8 W) Mg 54 BEHQ Ao Ags) Aol ¢

i |
[ i

(J810) X6l DiZeol ofe =X gte| st

Z2AA ] fo] MAA RN HldEE FPe Ay
at7] 93kl (R 3)9) AR0E dE B9 B4
39 A20e 21N ==207A 1EE2E F3
3 (1-3-12-13-24-21-20), FHAER
(20-26)2 A3 =167k FPPon Bt
AER2(16—10) 28 ] Aglsl] 29717 A
gtk Wb EC 3 FY o) ddele Feasto) |
"y dAglon £ A2l depele 4zt 19
A iARel7E EAFEZ £ 1009 QAAu]go] WYY

Ao FAEANE m2o FYATT ;HF FAog
A AAHoE A2E AAstu Meshs 2y
Bk =) 2] kol HEH FPuF AT} =2E sbeio]
A &4t

2 dFelre AZAHEAL BRERE e 3z7}
ARE At Addhe AAAA AAH|E dieguler
£ o|EFo| AAHY Wto R AUt 4 &
At A2E QA 54E XWshe FH AMat
A2AHZAE Wardropg] 13Hgeld] 2A%S 4
e, A Agx ARAdRAE ez 3
AR BHWAREE wAEAYYS ZAT Y
el AQte 2¥ol ¥ eEXM Frank-Wolfeg)
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LaFE AFEY 8 =& UL A
o AR ey A2AAN 8L wgshs Weke
EM ¥ 33F A BNske 280 A7
2 gadnzFe] 84S AASET. F2EA
g JA7A2 DL BelM F ARE ke #
AolM G FEARe o] IPHe P
9 AAAHAN dehte Aolg F2A, =3A, 7
2 wet 247 e QAN geR HIHES sk
& s

AR H &9 BEA e 3714 A e g dide
2 QXu 83} BN E FAHE F FPujso] o
2 FAYeh7t Wordropel 12Hg2ld] wat sl =2
< At Al AT £ AAM| Lo i v
ol 2 =2gXE A4l B =229 539

£ F=3] fEd Fo77e] ngEFes g
T S ds3ch

£ d7e 7189 SERIAN Bgx 29
H A2 QAstn Addshe P A 4 B
PR A8 Hxo) A=A, A2 AAHE
o] FAAI AA2FPA EFEo] HAl S-EEok]
AE R oA F19 A gt & Az 7
e = 2 A7 AT 2FS A
i Wzdo] the qgd AFe aEF8rt EAt
€ A= 8oldtAl A84d £ e Aoz ugy
o, FF Aoz FEAA (ATIS)V Fdugde
AAATMS) N ngArel E7E FHAA e +
L3 wAIAZ 8449 og siddr
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