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Arrangement and evaluation of bus arrival timetable
based on service reliability

LI Jun, DENG Yuxin, HUANG Liuhong

(School of Intelligent Systems Engineering, Sun Yat-sen University//Guangdong Provincial Key
Laboratory of Intelligent Transportation System , Guangzhou 510006, China)

Abstract: An optimization model of bus arrival timetable utilizing historical data is proposed to increase
the riding success ratio, reduce the waiting time, and improve the level of service of buses. The concept
of service reliability is introduced to indicate the probability that the riders successfully take the bus ac-
cording to the timetable, and the historical percentile arrival time is proposed as the control points; then
the model to maximize service reliability with the constraints conditions of rider waiting time and bus run-
ning time is proposed, and the riding success ratio and waiting time are employed to evaluate the perfor-
mance of the proposed method. A case study of a bus route in Guangzhou is presented, and the results
show that the proposed model can produce a timetable with higher riding success ratio and less waiting
time, comparing with traditional method.
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Table 1  The historical arrival time of a shift bus line at a stop
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Fig. 1  Bus route map of Guangzhou Pan—11 line
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Table 2 Arrival timetable of the shift bus
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Table 3 Evaluation results of boarding rate
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Fig. 2 Boarding rate of different arrival situations
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Fig. 3 Temporal distribution of boarding rate
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Table 4  Evaluation results of average waiting time
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Fig. 4  Average waiting time of different arrival situations
ke GRERBEHLEE 0 e & KAEhEpL R B PHUABEHLEI
- -k - RGN 213 - & - KAm LG Z1%& - & - FHURAE G %%
—h— ARSI 213 —— KA AN 212 —— PR AN 23
12
10
=l
E 8
=
=
& 6
ki
=
B 4
2
0

1 23 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 25 26 27 28 29 30
I 18] 47

&l 5

Ul P E A IR TR] F I ] 3 A

Fig. 5 Temporal distribution of average waiting time

S 3k :
(1] IRERDE, S, MEKYR . STk AHP A

FRAZE I BB ZE G TN [T ], il K22 (AR
BE£RR) , 2018, 57(5): 64-71.
WEN H Y, WU L F, MEIL J J. Fuzzy comprehensive

evaluation of Guangzhou—Foshan public transit satisfac-

(2]

tion of inter—city based on improved AHP method [1].
Acta Scientiarum Naturalium Universitatis Sunyatseni,
2018, 57(5): 64-71.

MR, Sk 4E, WAk AR MRS SICHRRLS S
TEA S TCAR G SR P R T ], il K224 (A



94

RS (AR

50 %

(6]

[10]

[11]

IRRLERR) , 2015, 54(4): 150-157.
YANG N N, ZHANG Q N, HUANG J F. Improving bus
stop redundancy using tabu search algorithm and SIC
model [J]. Acta Scientiarum Naturalium Universitatis
Sunyatseni, 2015, 54(4): 150-157.
255, MG, By . BT A A SE N 20 3 52 it HE
HIFREMTELI]. SCESHAL, 2015, 2(6): 34-40.
MIAO F, YANG X G, TENG J. Research on advancing
plan for implementation of the public transport timetable
in Shanghai[]]. Public Utilities, 2015, 2(6): 34-40.
CHEN M, LIU X B, XIA J X, et al. A dynamic bus—ar-
rival time prediction model based on APC datalJ]. Com-
puter—Aided Civil Infrastructure Engineering, 2010, 19
(5): 364-376.
VANAJAKSHI L, SUBRAMANIAN S C, SIVANAN-
DAN R. Travel time prediction under heterogeneous traf-
fic conditions using global positioning system data from
buses [J]. TET Intelligent Transport Systems, 2009, 3
(1): 1-9.
YU B, YANG Z Z, YAO B Z. Bus arrival time predic-
tion using support vector machines[J]. Journal of Intelli-
gent Transportation Systems, 2007, 10(4): 151-158.
YU B, YANG Z Z, CHEN K, et al. Hybrid model for
prediction of bus arrival times at next station[J]. Journal
of Advanced Transportation, 2010, 44(3): 193-204.
JEONG R, RILETT R. Bus arrival time prediction using
artificial neural network model [ C]// International IEEE
Conference on Intelligent Transportation Systems, 2004 :
988-993.
PETERSEN N C, RODRIGUES F, PEREIRA F C.
Multi—output bus travel time prediction with convolution-
al LSTM neural network [J]. Expert Systems with Appli-
cations, 2019 426-435.
WANG L, ZUO Z Y, FU J H. Bus arrival time predic-
tion using RBF neural networks adjusted by online data
[J]. Procedia Social and Behavioral Sciences, 2014
67-75.
YIN T T, ZHONG G, ZHANG ], et al. A prediction
model of bus arrival time at stops with multi-routes (1]
Transportation Research Procedia, 2017, 25: 4623-
4636.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

YU B, LAM W H K, TAM M L. Bus arrival time pre-
diction at bus stop with multiple routes[J]. Transporta-
tion Research Part C: Emerging Technologies, 2011,
19(6): 1157-1170.

CEDER A, GOLANY B, TAL O. Creating bus timeta-
bles with maximal synchronization [J]. Transportation
Research Part A: Policy and Practice, 2001, 35(10) :
913-928.

CHU J C. Mixed-integer programming model and
branch—and-price—and-cut algorithm for urban bus net-
work design and timetabling [J]. Transportation Re-
search Part B: Methodological, 2018, 108: 188-216.
SHANG H Y, HUANG H J, WU W X. Bus timeta-
bling considering passenger satisfaction: An empirical
study in Beijing[J]. Computers & Industrial Engineer-
ing, 2019: 1155-1166.

SUN D, XU Y, PENG Z R. Timetable optimization for
single bus line based on hybrid vehicle size model [1].
Journal of Traffic and Transportation Engineering,
2015, 2(3): 179-186.

WU Y H, YANG H, TANG J F, et al. Multi-objective
re—synchronizing of bus timetable: model, complexity
and solution [J].
Emerging Technologies, 2016, 67: 149-168.

RUFRTFE . T 0 SRR 9 8 S I 2 R AL BT BF 5
[D]. Jbnt: Jbatsgi Ry, 2010.

LIU H Y. Study on bus timetable optimizaiton based on

Transportation Research Part C:

reliability [D]. Beijing: Beijing Jiaotong University,
2010.

FRIAHL, R LT 925 i vk i %) R fbis 17 0]
T[], scii5isk, 2013(1): 58-61.

CHEN Y Q, ZHU H. Research into the feasibility of
Shanghai route 925 arrival schedule operation[J]. Traf-
fic & Transportation, 2013(1): 58-61.

WK, MR 0E, BUET, . JETASCHER LRI
ZNF M E DT FELT ] S A dE 52, 2010(10)
32-36.

JIW X, YANGD Y, DUAN Z Y, et al. Calculation
method of timetable based on punctual transit [J]. Ur-
ban Public Transport, 2010(10): 32-36.

(REHE TiBE)



