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Fig. 1 An simple transit network
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Table 1  Find optimal strategy in the example network
node labels (u;, f;) link with min u; + ¢,
K 1 X, X B a=Gj)  (u.f) u e, el
1 ® ,0 ® ,0 @ ,0 0,0 (X, B) 1/3 10 vV
2 -- - - 13, 1/3 -,- (X,, B) ® 10 2
3 - - 10, -,- -,- (X, X}) 1/5 10 vV
4 - - -,-  95/8,8/15 -, (X, X) ® 95/8 x
5 -- - - - -- (A, X)) 1/5 20 v
6 25, 1/5 - - -- - - (4, X) 2/5 175/8 v
275/12,3/5 10,0  95/8,8/15 0,0
HRAE LA b e P s A7 B e, e R AN 2 s,
F2 WFRAECE RG]
Table 2 Assign traffic demand on the example network
link node volumes
(i, j) volumes A X, X B
1 0 -1
(4, X) 2/3 1 0 2/3 -1
(4, X}) 1/3 1 1/3 2/3 -1
(X, X) 0 1 1/3 2/3 -1
(X, Xp) 1/4 1 7/12 2/3 -1
(X, B) 7/12 1 7/12 2/3 -5/12
(X, B) 5/12 1 7/12 2/3 0

T 52 JU 19 265 O U ek PRT AN 121 3 B, el CUR 45 2R AT LUK B, 7k 1 A SR AR P 2R 42 i
AR A AERER A U AT 20 TG, R 1 R Tl LUELS B AR, BT RITE X B AN TR 42
MR 2 R FNIRBE ELIA B AL, WAL, 5 X Heofe 2t 1| sl 4R 3, 4aafessk Wy 45 4 %
AR5 R 1) A AR I 9. 3 0 mT DLTHS H B R 8 A A B AL AT IR E) A 22. 64 miin .
TEAPRETBING BT, KRR LR WIS F) FC I 45 2R LA 5 S

(10,C))

B2 R4 Spiess Fl Florian [ 777 faj b 1 1 4% 3 Spiess Fl Florian (19457 [ i i 45 57
Fig.2 The simplified link representation by Fig.3 Assignment results using Spiess
Spiess and Florian’ s method and Florian’ s model

HYE de Cea Ml Fernandez ¥ FH PRI IR I NAE AB XFAYTF R A 1 WH 0T 3647
B, T SR A A8 42 “ transit route” FOME 6T B M #EA TR AL T 1A 4 B,



— I ) 2 SIS AR R S Bk 205

Si(h)

B4 SR h AL %
Fig.4 Modified network representation using route sections

TEBA PBFATIE LT AR AR AL AT DL B 20 75 5K 43 e 2 ph 2 52 B AR A B )4 R ) 1) o
A SEREAE b, PR I B A S8 2 B I A ZE MR A IO B 4 2t b AR R 1 A It 1 40 P
F|_1 3R 1 2% Hh Z A5 B A0 R Bl i 2

WE S s, F R TR H S, A1 S, B4R | 78S, Bk 1 iiish 173,76 S, [
B 1 AR 3/8 kiR 2 FIYTEAE X A 124 B E TLIK 1 A 5/8 #ER53) T4 3
e FTRATH R A P 4% S A B R A TSR] 24. 58 min, KT HY Spiess il Florian (188452
RIS B ECRAE . B LA LA AT RS A B BT, de Cea Fil Fernandez MR % T 45
A B EHRNEREAE B AT ZEdafe, ML PR K 7E A R ZERE | IUTATE X SRS T 2%, BT
DIBLHIAS ) 25 1 S I SEANAF HARRE (i R 40 B 0 A B A T s ) de 2D,

Syl s Sy, s
v’=13  2=2/3 vI=3/8  vi=5/8

5 FAIHRIT de Cea (BRI 45
Fig.5 Uncongested case assignment results by de Cea’ s model
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WA EIE RIS T, de Cea Fl1 Fernandez F A 7" 47 7450 1 65 X 28 347 BC I, IE T oK
4 360,35 H Frank-Wolfe J5 % HFA 73K A, Blim 25 R &l 6 fios.

Si(h) v'=211
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Ks_(,) ® Sy(11,1)
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B 6 REMENT de Cea RRIRIFELILS R
Fig. 6  Assignment results using de Cea’ s model in mild congested case
T A PR AR TR S B R 28 R BT O T HEAT IO, 0 A T LU IR P AR S 0, B
2R3 180 A1 360. 2Ry 180 M AYBLHIL FEANZE 3 Fow , B & SR ANTE 7 B,
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Table 3 Tterative process of the improved model

k effective frequency f;* assignment results

1 (1/5,2/5,1/5, «», 1/3, =) (60, 120, 45, 0, 75, 105)
2 (4725, 8/25, 13/80, o, 17/26, =) (60, 120, 44, 0, 76, 104)
3 (4725, 8725, 35/21, =, 263/931, =) (60, 120, 44, 0, 76, 104)

it 360 B, J i Bk AR R EA T UL , 45 SR ANTET 8 TR,
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B 7 RS (180) MG BIAL Y i 2 8 REYPIHHS (360 ) BU HEAY ) HC i 4 R
Fig.7  Assignment results using improved Fig.8 Assignment results using improved
model in mild congested case(180) model in mild congested case(360)

ERREFIBF AL T 1 56X de Cea PRSETRY [ B 7R 2K A 360 B FIJCHIHE 1% L T #E 47 e
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FERE 1 i s Pk B I AR ), M2k 3 il A KIFRIBZEEE ST, TR %
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8 678 min , A HIACHE 5 AR HY i 30t S 45 B
2.3 EERFHER
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(851}%—169 4% v=95  2}=159

1

B9 FEHEFFHT de Cea J7 ik i 25 5
Fig.9  Assignment results using de Cea’ s model in heavy congested case
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Fig. 10 Assignment results using improved model in heavy congested case
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1) i 5 eI SR s 14 REAELHEA T IC IR, PIC AL P S e % S LA I DA 45 S B i AT e A7 1
AT M L
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A KB H .

3) EAPIBHIINEOLT , B e BRI L2 5k SE o R B T BRI AT 2k e 19 52
M, D20 BE 2k o 0 Y B T R BB ) | MR B I KR L BRAEG , DA T 4 % 21 Ho A B A
BT R AR L B L

4) FCAAR RN A BRI TEAEAR W P AOE O0 T, ok R AR I R R A Aot 1 il
TN SEE SR RO i, T LARAIE 3T B4 I AN 2l 2k B ) B RO ERRE ), A RO P T
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An Improved Model and Algorithm for Transit
Assignment Problem

REN Hua-ling, YANG Dong-chi, SI Bing-feng
(School of Traffic and Transportation, Beijing Jiaotong University,
Beijing 100044, P. R. China)

Abstract: The two classical models for transit assignment, pointing out their flaws for passen-
ger flows assignment over congested networks were compared and analyzed. The causes lead-
ing to the results of these two models were analysed, based on which, the programming model
and its algorithm of Spiess and Florian were improved. The improved model combined the ideas
of “effective frequency” and “optimal strategies”. The congestion was assumed to influence
the waiting time at the stop only in our model, then the MSA was adopted to solve this prob-
lem. Finally these three methods were compared to solve the transit assignment problem in a

simple example and the advantages of the improved model was summarized.

Key words: transit assignment; congestion; strategies; effective frequency



