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Bus Punctuality Control Model Based on the
Phase Margin Time at Intersections
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Abstract: To improve the bus punctuality rate, this study
presented a method to control bus arrival time to the
downstream bus stop by optimizing the upstream intersection
signal timing scheme. The deviation between bus actual and
scheduled departure time at the upstream signalized
intersection was adjusted by introducing the intersection phase
margin time, and the bus punctuality control model based on
the phase margin time was established. The bus arrival
scheduled timetable was generated via a comprehensive
optimization of common cycle length and offsets along the

artery. The simulation results show that the developed control
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model can guarantee the bus punctuality, and the bus
timetable can get a good control effect.
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Fig.1 Bus punctuality analysis at bus stops
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Fig.2 Layout of signalized intersections and bus stops
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Fig.3 Time-space diagram for bus punctuality control
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Fig.4 Layout of bus stops and average travel time of each section(unit: s)

BEALEE ERXXORARESEY Ce
[130,150]s, &3 X H E‘Jf%%ﬁaﬂj‘%ﬁif‘%‘ﬁ%ﬁ
R 1 i RE th i =1h-=—20 s.tb+; =15+, =60
s+ A7 [ BP PR G X 1) 2 38 4% 18 P fE o 1, BBV A B 7R
RANERE " =a?=0. 5.

£1 EXXOFSHEHELSSH
Tab.1 Basic parameters of signal timing at

each intersection

ZXHFS
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147 HU B R 22 R/ Y 8 —4 0 4
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Tab.2 Optimal control scheme for bus punctuality
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Tab.3 Scheduled timetable of bus planned arrival

St St St S§ Si
E—K  7.00:06 7:02:34 7:05.08 7:07:35 7:10:07
F Pk 7.10:06 7.12:34  7:15.08  7:17.35  7:20.07
S8 St St S5 St
F—K  7.00:00 7:02:40 7:05.00 7:07:43 7:10:16
EIHK 7.10:00 7:12:40 7:15.00 7:17:43 7:20.16
4 IEXH
BB AT AT RE D 36 km « h™' 7E
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Fig.5 Time-space diagram of bus traveling schedule

B XE][24,48] km « h ' IIRAIIS A s FIRZS B X HO A B b i s 1, il it e it e B Bl & 4
i HEAF VISSIM AL 28 3 5 0 i 07 ECRE R SZuf a0 B v A RO R o R R RNk 4
R, 7.

INTTER I A 0 52 2 1) o B 1) 152 600 i L i G AT LU RS B, 7820 52 i B pe 4
bl A R B B B TR A I A, XA T RBATT L PRIEA S B o i kA BR AR B i
AT A BTG, U ERHRER 999 999 53384718 4SEANSR 5 PR,
BB G ISR 2 0 B 1R 4% vl L RO T R I ] DR 4

R4 BRTUHRPERE
Tab.4 Punctuality rate of each bus stop

N S,
St St Sy Sy St 53 S3 Si
TSR 1667 1571 1 500 1 420 1 667 1631 1511 1451
e 1667 1667 1 666 1 666 1 667 1 667 1 666 1666
HEBESR/% 100 94,2 90. 0 85.2 100 97.8 90. 7 87.1
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Tab.5 Punctual speed range of each bus stop

INAEYE S
Sy Sy Sy Sy S S S s
HEZEENE/ (km « h1) [24,48] [24,48] [24,48] [24,48] [24,48] [24,48] [24,48] [24,48]
B S E#E/ (km+» b 1) 21. 4 25.1 26.0 27.0 20.5 24.0 25.8 26.7
BRAEsE®E/(km+ h 1) 52.7 54,0 55. 4 52.7 54.0 56. 6 51.7 54, 0
R EE/ % 100 95. 4 91.7 87.5 100 100 92.5 88.8
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