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Ship Scheduling of Dual-Ferry Crossing in Traffic Peak Period Based on
Queuing Theory

FANG Jing-fang, CHEN Jia-wei, YE Bo, LIU Jun

(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

ABSTRACT: The paper aims to formulate a more efficient and low-cost dual-ferry ship scheme during the peak period of
traffic flow. Through analysis on the queuing characteristics of waiting vehicles during rush hours, combining with a
formula in batch processing of the M/M"/1 queuing system of the queuing theory, the theoretical relationship between the
loading capacity of ship and the queue length of cars theoretically. Under the actual situation of a ferry enterprise, the queue
length L was calculated respectively in the case of Mi=21, 22, 24,27, 29, 30 and TA/'=6.7, 7.1, 7.6, 9.3, 9.9 and 15.1. After
using the statistical method, it can be find that Mi had a significant influence on the queue length L for waiting vehicles
(results of the statistical analysis: P < 0.05), and the functional relation curve between the queue length and the ship's load
was fitted. Under the condition of setting service intensity of 0.9, and combine with the cost of ferry, when the arrival rate
of the queue system 41=2 vehicles/minute, ferry ship with the loading capacity of 16 cars can meet the ferry demand during
peak period with a 3.2 minute arrival time interval.
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1
Tab.1 Corresponding values of calculation
Mi 2 p1 uo L M;i m Pl uo L
1.97 1.02 — — 2.53 0.79 2.26 12.98
1.9 1.05 — — 2.44 0.82 2.22 12.98
. 1.81 1.11 — — - 2.32 0.86 2.16 12.97
1.58 1.27 — — 2.03 0.98 2.02 12.96
1.52 1.32 — — 1.95 1.03 — —
1.1 1.82 — — 1.42 1.41 — —
2.06 0.97 2.03 9.96 2.71 0.74 2.36 13.98
1.99 1.01 — — 2.62 0.76 231 13.98
- 1.89 1.06 — — - 2.5 0.8 2.25 13.98
1.66 1.21 — — 2.18 0.92 2.09 13.97
1.59 1.26 — — 2.09 0.96 2.05 13.97
1.15 1.73 — — 1.52 1.31 — —
2.25 0.89 2.12 11.47 2.81 0.71 2.4 14.48
2.17 0.92 2.09 11.46 2.71 0.74 2.36 14.48
” 2.07 0.97 2.03 11.46 20 2.58 0.77 2.29 14.48
1.81 1.11 — — 2.26 0.89 2.13 14.47
1.73 1.15 — — 2.17 0.92 2.08 14.47
1.26 1.59 — — 1.57 1.27 — —
2 1
Tab.2 Result of variance analysis (part 1)
Ryl df ¥1J5 F 2
(AH) 5.097 4 1.274 0.642 0.642
HEBA K s 4 [n] S 4.512 4.512 2.273 0.156
HBI 2 i [A] LA 22 0.585 3 0.195 0.098 0.960
51] HH 25.807 13 1.985
Bt 30.903 17
3 2
Tab.3 Result of variance analysis (part 2)
F-J5 i df ¥75 F g
(HE) 30.903 4 7.726 273 676.628 0.000
) ZH1H] LMk 30.735 1 30.735 1 088 747.42 0.000
ﬁm{(%% LR 2% 0.168 3 0.056 1986.364 0.000
LI T
HN 0.000 13 0.000
Bt 30.903 17
L M M=16 p
0.3962 »1=0.9 Tai =32 L M
09 A41=2 16
3.2 min
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