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Best-routing algorithm for public transportation systems

Wang Li Li Wenquan

(College of Transportation, Southeast University, Nanjing 210096, China)

Abstract ; This paper presents a best-routing algorithm for public transportation systems on the basis of
analyzing the shortest path algorithm in urban traffic network and the character of transit network. T
matrix and @ matrix are introduced to discuss the path-planning problem and the least transfer
algorithm is obtained. By using Q matrix the least transfer between two nodes can be determined and
the performance of the transit network is evaluated. By integrating the algorithm into shortest path
algorithm, a best path in consideration of path length and transfer can be found. Finally, a simple

numerical example is given which shows that this algorithm is applied to general transit network

especially to a high transfer-cost network.

Key words: transit network ; shortest path; best path; matrix; least transfer

G o T SRS ) 5 3 B e ROR 68 743
R IT R AILEGE , TAT A SN i H
R A T S0 B KR DL A SR B T AR B
I, A ST A B R RBE 2 (B 2R
5 RGN R] | 9% A9 2 BT e/ IR %) 4T,
AR Z O e R R Ly T Sl B AT R/ MR A
FLVUHAIE , B AR e $R A A A E M, IR Z N B L
PR P LU Bk T a0 4 B A ) S LT
FEAE RN NS S BB A AR AL A S
e b AT R AT ] 2% O A (Candefe ) SEL
R G E LI R BT YN I N N

OAFRACIE AR G IR T A2 AR G B L A T
2

YrE B HA . 2003-06-24.

EEUH: EXKBARRAEER I H (50078015).

EE®E T £ F(1979—) , Lo WA SRR ) L 55 8l
3, Wi 3, wenqli@ seu. edu. cn.

TEVTIR IR T 18 BEACH 2R B [ I, 5 5% JE AT A 2
A SRR, B2 A A I B,
AR R AN 75 S B AR 4 e ) L, 3t vT g
T B R B AR T 2 R AR, R4 afe s ok 4 e
R ) 0 4 5 2 T 23 s BT R toxt mI ALk i
B FEARE T M A I #E. T — 124
SE 2 4R 2 AT SRR AR RR AR LR A IR
Fresfla] | 2% Aol SRR OC IR R | (3238 P AR /).

H Hi i FHAL 12 1 Je 45 #5448 ( shortest path , SP)
B A Dikstra 3357 (3 FR 45 5 %) | PSP
(‘partitioning shortest path) ¥l DBFS ( dynamic
breadth-frist search ) &3 25 fE BTN B B 12N
LWL FH SP LS B 0 AR AR AN R e IR AR
ASCGNANFFARFE R, IR A S 28 v 2 S5 R 8] dx
DAL PN T SP AL, DL R — R i
(EaT 7N



52 I A, FAARBRAAREREZF X 265

1 AXRGEHIMEHEIR

— NN EM G R G — AR AL A
G, HARSRERE B i A4 T4 BT B ul A,
— RN ACER PR — 1 AL

ANZMEH G = (N,A) Fon N1 RS, A
RASE B 1 AR S O A R4 ofe 42
TEPI BT A A 283 a5 BEBUARR A S AT R B% B
AT BB S I B S A afe s B

RT3, 2 L — e RS R R A A
BB S Nl AR N AR A
K(r,s) HEigr LR s A r A& s, K = 0,4
WS K =1,K(r,s,) > K(r,s,) >0FRrr&id
$y080, SN s, — s 3 R(s) RETTU A s B
#L,R(s) = {r|K(r,s) >0,r e R} ;C(r,ry) KK
B ry o, MISCH SRS, C(ry o) = s [K(ry,s) >
0 HK(r,,s) >0,s € S} ;D(s,t) Jg ks s Bk 5
I RIS D (s,1) = {r | K(r,0) > K(r,s)
>0,r € R}.

2 mDSREE
2.1 EiXEFE(T )
SIATHRE T, Fii s i —j BHIRHEE n, B

Ti ;= {n 1 F# ]
' 0 i =7
BT —AzeMag. Hd 1 ~ 15 3585, R, ~
Ry HER %, LR BLRR.

R, R, Rs
Pl
|
DN f
R, T \ij\ \?\@ 13 Ry
| N
R1 RS
Bl A%F%HE
MEXET S ~98 THIER
o 1.1 1 0 O 1 0 07
001 01 0 01 1
0O 0 0 0 0 o0 0 o0o0
0O 00 0 0 O 1T o000
T={0 0 0 0 0 0 1 1 1
0O 0 0 01 0T1TUO00O0
0O 0 0 0 0 0 0 O00O0
0O 0 0 O 0 O 0 o0 1
LO 0O 0 0O 0 O 0 0 o0+

00 1 01 0 1 1 17
0000O0GO0T1 1 2
0000O0OGOO0 O
0000O0OTOT 0O
=10 000000 0 1
00000O0OT1 11
0000O0OTOO0O0
0000O0OTOT 0O
Lo 000000 0 0

A LG T" oRilad (n — 1) YCAeafe 15 5 i
— IR T = VRN A 5 A —
e UK PR LR, BT 1 Jy 19 A5 2.

T, ; N1k — 1 ERBEEE WA

T, = Z T::",;l T
2.2 HDRFEIERE(Q M)

FIA QHiFE,Q, ; NEFE T) ; # 0 1 n YR/
H,nell,o). Q ;-1 TR i —j LEMRK
IRICUEL. 1 1 ASEMZR Y Q HilE A

roeo 1 1 1

2 o 1 2 2 1 2 2 1 2 27

© o 1 o 1 w 2 1 34 1 3 4 1
© © ® o ® W o W o ® W 0 0w 0 o
®w © ® o w© o | wo o 1 2 2 1 2 3
©w ® ® ® © o 1 1 1 2 3 1 2 3 1
® ®© ® o 1 » 1 2 2 2 3 2 2 3 2
® ® ® ® ® ®© o ®o o« | 2 2 1 2 3
Q=] ® ® o o o o o o |1 o o 1 o o I
® ©® o ® ©w o 0 o W o 1 o o 1
© ® ® ® ® w 0 W 0 o 2 2 3
® ©© o ® w o 0 ® W M 1 o o 2
@ ® o ® ® o W W o ® o© o«© oo o« |
© ® ® ® ® owo ® w w o 1 1 w 1 2
® ® o ® ® ow w © o oo | I o o« 2
Lo o o o o o w o ® oo o oo

P, o0 FOR 2 W RIATEEA BURAR. Q415 =
3 FOR AT 4 B 1S BT 2 IR

HI T Q HERE R] LB 52 fre e YKL, ik m] F T
PR ASE RS ARG Q) AR, BEWT Y £ 4
— j i Z WA, 7 VRS, T I e 7,
J VA SEERFEAIN Q-

X F— 2R A AL B BRI A RO T AR PTG
LR ATREM R, (HIXIF AT @ FEFF YA B 24
Ty R AR, DA FAEp < k(A3 T), # 0. W77
= LR T R 1 B 3 — 40— ek Az, ke
M2, BEER R (1 — 3l E k). i T, 5 = 1,8
QI,S = 1.

2.3 HERK
BLo,d Fmilizm. @ #7 o = d, W TR



266

N PN

(B ARFFR) % 34 %

152 4 Qo = LIBHLD (0,d) /KBS, 91
SKE2:®) Q= 2, WA AE— 34 m, 7
Qu = 1,00 = LAFBIEID (o,m) FAD (m,d)
o R ESLIE , — UCHTRB 2, By ms @
B 0 = 3, AL 2 AN my o 578 O,
= 1,00, = 1,00 = 1. SPHIER D(o,m,) D
(my ) FTD (my ) 1A EERAE 1 Ut
T 1, BN my s

3wt SPEE

AN Dijkstra SV FTICHE. Dikstra 3% 3
FRR 5k R — R SR S B MR o TP,
R R B IE A MR 5T 55 st —
(P RS B d bR L P ERS, BUR S
B 0 — d RO, AT 1
WU LT, TS IR A, X TR
PR BB A5 2, ST AR SE T 8500
DR AR SR I @ KW, TR 1L
VST, Wb A, B S A AR B A
Dijkstra FERE A IRUIT

D WL Ao R PRSP, = 0,304k
AN THRE,T, = .

@ RS R W RIS IER) T 53 4
VRN PR AR §, I DEAT S AR
THRB 20 < K(r,) < K(r, ) H.0, < 0y,
Wre W, je V.3 oh,0 WIFEVER RSN
H

® HEETHRS XV, T il T), P+
4y ) ol dy BB, ) 9L

@ WE PIRS  SABIE T RS Q KK,
W P .

® HILHG R Q, RERS, HEKS
B P BRS FEA L.
4 7 B

LT FR A S ], SR AT ~ 15
() — SRR

e B HEE 0 AT L B 119 T KA 2 4 % A2 3 B
Pl AR IR HAUE R AR B AL A SCE B E i
AT AT ] 2 7 P (ot ) SF255 T
FEbR. KA R g5

ty =1ty +1, (1)

A, 1, RS R ASHE FHATUE 520 A SSHIATINE] 5
t, NN SEEA I B TR

MR % A A8 AT Al B i) o i 5, A 58

FrifIa] Ay

ty = t, +t, +1, +¢, (2)
K, o, WAL AT 50, Ry 2047 B0k BB AT
B I TELER 52y Dy F- 1 A A ], 40 SR o % 2
KRB 3 Af, WS- X S5 A N 1) Oy & A T) B o Y —
e B0 ey = 1/25n, AR E] A TE 2
e 1) A Fz ke PR 488 3 1 ol ) A 8.
v, AR FE RS [ RSB T 5546, B

_nox S x 480 x EAR TAEREL _

t

P JE R AW
n x1 x480 x 260 .
3 000 = 15 n(min) (3)

o, n RS B Ji R AEIRCA T 8 000 TG,
BETAES d/ JH.

HI TASSCE S F s m, Sy i, 2
W20 A TN ) S 2 ) DA K 4 S it ], A 153 28 38
BHATIS A7 PE N B8 AT BN (] A Z2 4, B

by =, 41, = Y L +15n

(i,)) eR
b0 9 BORCE, RV S A4 T Bt ).
K2 P T R

Ry R,

(4)

=
G

W

) 0—
e
)T@;—ﬁa;

=
[y
—_

= '\DT@JD_»

3
\?\3 | \}J
R, 2 @ Z\é\ 2 @ 343 R,
| | |
| LR
Ry Rs
B2 AZMEmNE

F Dijkstra FRK AR, AT AT AT ~ 15 1 —
SR EBRIER 1 >4 -7 51013 514 —11 —
12 — 15,41l 3 iR X (4) 12 sCim BT {E

t,. = 3, t; +15n =18 +15 x 2 = 48(min)

(i,)) eRg
Ry
R, IjZT 5
|
Ry 1 2 fé]l\
Ry

3 Dijkstra A REEEHARE



52 I A, FARR

B AARBERZIE 267

FekiE Dijkstra FPORMEALIRUNT -

O wEFRS P, =0;T, = o ,i =2,3,--+,15.

Q 55 1 ehn's 55 1 5 e g |2k 58 W RN
FHEIEM THR'5 FAE V, 1 ZNISR PAR S, 5
ZHRBE) T hr T m 2 2,4 K(R,,1) < K(R,,2),
Q,s =1 <2,K(R,,1) < K(R,;,4),0Q,,;5 =3 >
20, i TR AN B, Q, B2, Bl 2 A i
—UCHRIE). 13 W, = [R |V, = {2} 2480
Th's, T, =4 3 L:.00E PIrs, P, = 4

@ 2 a5 1 P i g | B AR W
FHEIER) ThR5 G4V, 2 2NIRR PARo i s, 5
ZHBH T br T 2 1,3,4,5,6.K(R,,2) >
K(R,,1) ,K(R,,2) < K(R153>’03,15 = o >2,
K(R,,2) < K(R,,5),05,s =1 <2, W, =
(R, |, V, = {51 B2 B8 Thi's, Ts =4 +3
+15 =22, 3 L. 00 Phrs, Ps = 22.

@ REWIThT, BEL S IS 5 b P s,
P, = 36.

KB R AR AR R, ;1 52 —>5 5859 —
12 — 15, &l 4 frzs. tha(4) B2 BT E

ty, = X, t; +15n =21 +15 = 36(min) = P

(i,)) eRy,
R, Ry Rs
] ]
3 6 (0 (D (13— R,
Ry
3
R D (5 8 il 14y ——-
T ~
} AONAL
R, 1 V‘V 7 \19 13 R,
TN
I I R; |
Ry Rs

4 REBRZFEE

2 M A R a5, <t B R, BT
R, , B BRI SR A AR

5 & R’

TEASE 28, X FIRE N 5, e — 4~k
AR R R R 1B A— 2 R e
fo. TEBR ARV FEIN Z LR G 25 B AT I 1] | 9% A
FeSEINER. AT | N IRHERE T 1 Ao/ MR
W Q AR , A5 4 A5 ] e/ NI B A 22 5
LR JTE Tk k. 2 Dijkstra 535 5 4R 2
i, R Q RS Rk T An 5 AT IR , vl
T b it i, 198 — R a 5 IR A2 K
R LA

S %3 Hk (References)

[1] de D Ortuzar J, Willumsen L G. Modelling transport
[M]. England:John Wiley & Sons Ltd,1994. 309 —317.

[2] BReHRE. B S50l TR M M. Jbat: ARZE
38 H A, 1995. 79 — 83.

(3] EBHI R M, 208 REBARRIENILELT]. &

HITFESHETHEAR, 1994, 16(5) :43 —49.
Wang Sunan, Song Wei, Jiang Wensheng. Comparison of
the shortest path algorithms [ J]. Systems Engineering
and Electronic Technology, 1994, 16 (5):43 —49. (in
Chinese)

[4] Liu C L, Pai T W, Chang C T, et al. Path-planning
algorithms for public transportation systems [ A ]. In;
Proc of the 4th International IEEE Conference on
Intelligent Transportation Systems[ C]. Oakland, USA,
2001. 1061 — 1066.

[5] Liu C L. Best-path planning for public transportation

Proc of the 5th International IEEE

Conference on Intelligent Transportation Systems [ C].

Singapore, 2002. 834 —839.

systems [ A]. In:



