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Optimization of bus dispatching on overlapping lines based on
passenger transfer demand

FENG Shumin, LIAO Jiawen, ZHAO Hu

(School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: To improve the synergy between overlapping bus lines and reduce the capacity resource waste, a bus
dispatching optimization method for overlapping lines was proposed considering passenger transfers. Based on the
relative positions between the passenger origin-destination and the overlapping sections, passengers were divided
into three categories, and the bus travel process of different categories of passengers at the stations in the
overlapping area was investigated. In consideration of the passenger transfer behaviors on the overlapping bus lines,
a departure interval collaborative optimization model was established, which takes the minimum total passenger
travel time and minimum bus operating cost as objects and is constrained by departure interval , first departure time,
and capacity limitations. The model was solved by genetic algorithm. Taking three overlapping bus lines in Harbin
as an example, results show that after the model was optimized, the bus operating cost was reduced by 15.2%, total
travel time of passengers reduced by 6.7%, and waiting time of passengers for three categories reduced by 3.2%,
33.2%, and 18.6% respectively, which verified the effectiveness of the model. The research results provide a new
perspective for the theoretical research of static dispatching methods for overlapping lines.
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transfer

PGB AN ZRA M TREALZ ARG AR SCHR[4-5 ] RIS AL 5k A S8R AL

BRCR NS RATG | 1, R A SE N 2240
PRI, N Ah 8 AT T ORI, H TR %
A v e B R RN DI B T TR PR A
D3, SCHR[ 1-2 ] F2 2 RIS A7 I ) A1 2 52 4l
18 8 A N AL BAR 3 & 4R AT AL ; 3
BRL3 B 7 i R RORE S R I e A2 I i) | 42
IR B B 2 52 Al R 22 8] 4 M AT T 48
— LT R AR AR IR — e R Tk i

s HEE: 2021-04-06

E£mA.: ERARPAES(71771062)
EEZEN . ORI (1973—) 58, #0374 S0
BIEEE . SR, fsm@ hit.edu.cn

[REHEAT TRk, DX B2 5 T, 2 52 Db IRl 45 Sfe ok
FEIIE TARZAFH MG, 2 LU & [R] A e el
AR Rl e Ao 4 ik 1] die /N DA A Ak F A b
AR SCHR 6 ] ke i 1 [R) B sl UM &, 5C
K[ 7 ] ESCHR [ 6 ] HEAih b L4405k 3 ik 8] 0 & 42 18]
B R AR, 2 59 A A5 3P il e A 38 B e R A
PCEARESE T AR SCHR[ 8 ] 5 A afe vl i H
BRI B A 5 | L PN HEAR A T A ST )
2RI, L) 4 3fe ok A v g 7 i 1) e 2 M
DAL FARXS % 2 i 2 R AT AL s SCRR[ 9 ] £ 7% 18
TR IR A5 0F T, LA 3fe o 2 ] SF- 247 460 3fe b
/N R A BEARFEE T AR



<42 - /S =S B A N S ¢

i 54 %

T LA, Bt 3T A 28 46 RS R 7 K, 4 i o
B INGARH , BB E R AN SR I S X Bz
TR BB T AT T 2238, SCHR[ 10-11 ] %F
Y KB P IRE IR PEAT R, BT AR B B )
AP EE T R W B A SCHk [ 12 ] X B S 4k
AT PR EE (45 2 B AR i AE T B X B K i 1Y
7 3 SCHR[ 13 ] 3T XUZFE | Logit #5575 55 JL Ak B8 |
HENT T R X BUR ARRAE 1) A L P R A
BRAY  SCHR[ 14 B9 T 242 78 1 7 15 & X [R] A 58 1A
JERAR IR, % 5 B X [R] 4k 6 % 5w G K R EAT
TURABFE ; SCHR[ 15 ] 3 3 3 & 000 R R 4 2 41
ONAELR Bl sk 2 A ) 25 0 04 3 A 4 st ] A
INFEIEE AR BG5BT R 5 R A% TR
BB ) AT SR i SCIR [ 16-17 1 T
HELMBIMTES KR, i TET 2R ER
5 3l ZE (TR B N S R B T iR N T A & A TR 1Y)
ZHERIE T

A I DL SCHRAR B & B, o B2k N 1 1R A
DX IR 22 B B IE 5 L 5 R I, W S AR B R 4
P AE R R R BE A 5 20, HL AT B 9 AN 2 B A v
HEESLBME T wF LR, B R ES X
FOMERAfe, FT UL, LA & AL H AT s A] f S A2
iaE A T N AL B AR, 5 % R IR K T
HEERLM AR, DIG/REET 3 FHE
ISR RS, 2 P ) A A AR AR X o e X B
BTN ST A T AR B 35 13 1 e X A
RUPEAT SR, SO UE AR B m] AT

1 RER X

R T AE T XK M AT AT E R R AR
PR B A A A2 0 05 5 S X B AR B R,
BARE R 73 =26 1) AT EIZ S T & X B
IS —2R % IilE 1 (a) Fios, H—2 R & ]
Te A H e IX BN AT — 2 B 1 ZE 3 8 LR AT AR 55, BT
ST E , B X BN AR 2 AfFE e e R
2) it B T A X BN S S R AT M S 1 SR O A
T WE 1(b) Fris, 5 28R & ) AT AL 1Z A
O TR S AR S X B, i fE &
X Bt NI A Be ¢ U AT AR 55, 315 X B PN A 4R 1%
[ FAEAERR;3) AT EIZ A0 T W —4 i - H
EEANZE 2D~ DA ES KB FTRE e —
FIK M 1 (c) Iin, 5 = 2R E H e b iz ks
FER BRI R ATAT 5 PR K HEIX
LB AN SE P UAAETEBE R R

M TAEAEA BRI, Y A R0 5, ol s p e 4
FeHAFEWIL 3. 1) AT En B 2A ok &,

RIVAT— 4= 490 B T ol s BB ol R 75 2) B — 1%
TEt Bt o e , B e T AR BR A, AR RE R AL AT 4 1T
TEZR Bl i P TR

(o) =2
fl‘l‘ p 4 <4 4y P
WG R B mies QmAEe o AZEA
— 1 gEk2 oo MATEER

1 FEHITREREE

Fig.1 Schematic diagram of passenger travel routes
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Fig.3 Flow chart of genetic algorithm
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Tab.4  Departure schedule of optimization plan 2
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3 1142 1142
9 11.48 11.48
10 11.54 11.54
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