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Bus departure interval model considering on-bus perceived value

CHEN Liang, FENG Liu, LI Qiaoru

(School of Civil and transportation, Hebei University of Technology, Tianjin 300401, China)

Abstract: To satisfy the comfortable demand for passengers during peak period in a low service level, the on-bus
service level is divided into four grades with a standard of standing-passenger density based on the theory of
computer visual simulation. An improved on-bus perceived value model of different service is proposed with the
introduction of passengers’ income, and the average of perceived value for different service level under different
income of passengers is obtained. Furthermore, the model of departure interval considering passengers’ perceived
cost is formulated. The model was applied to the 649 bus route in Tianjin City, and the optimal departure time in
peak period is derived based on MATLAB. Results show that it is necessary to consider passenger’ s perceived cost
when the on-bus perceived value is 38%-69% in total during peak period. Passenger’ s perceived cost is cut down
sharply while bus company basic interests be guaranteed. It reflects people-based service concept and may provide
important scientific support with promoting the attraction of bus systems.
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Fig.1  Simulation results under different standing-passenger
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Tab.1 Membership frequency of passenger-standing density for

each service level

ST/ SEB M %
(AN/m*) I %5:4% M4% M%% N%%

0 100 — — —
1 99.1 0.9 — —
2 96.3 3.7 — —
3 16.4 83.1 0.5 —
4 0.4 81.4 18.2 —
5 — 69.3 30.7 —
6 — 0.6 97.2 2.2
7 — — 90.1 9.9
8 — — 26.7 73.3
9 — — — 100

10 — — — 100

11 — — — 100
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Fig.2 Membership grade function for service level in bus
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Tab.2  Perceived value in bus of various income passengers

under differential service levels

A/ (5T (N - h))

A (ToE/ )

Tgg %% ME% NE%

0~3 2.02 2.14 6.32 10.38

3~5 2.74 3.23 8.49 12.02

5~8 3.21 4.09 9.89 12.86
8§~12 3.72 5.2 11.39 13.61
12~20 4.41 7.09 13.4 14.46
=20 4.80 8.45 14.53 14.86
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Fig.4  Perceived value in bus of various income passengers

under differential service levels
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Tab.3  Summary of cost calculation results

KA A/ min - W, /T0) Wy, /78) We /78 W /7t
10 278.36 168.13 279.42 725.92
11 282.14 184.95 254.02 721.1
12 284.79 201.76 232.85 719.4
13 810.83 265.65 214.94 1291.42
14 870.69 286.09 199.58 1 356.36
15 1086.82 306.52 186.28 1 579.62
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