Y53 % 4o MoR BTk R e Rk Vol. 53 No.9
2021497 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Sep. 2021

DOI:10.11918/202012031
Al T &KX ARXIZITIRS 8 N KR ER
O HEM, kAR, B

(1. B RTHRE AR BB BE , B 210003 ;2. R TR 2Cmis i # b, M 350108,
3.9 K SRR, B 210098 ;4. ARG ARG, BT 210089)

OB NTRERFEAFRAAZLAB TILEERARNBATRSE S BB T 30 A B kot 8 % Kok DR Ak B K
WA AR S AT, BAM KB AT R TTRAHRARBATF RI#AT TR, FFHE X 00 H B MR, &%
FRARASERMIUEA M ZFAMSATEE, &1 MBENRCEFRIRAMU RSN RERE, £ 2NN LERERAD
e ZRE W B RATHE, 4R NER BRT AR U ERE S, A AT R, ETERER NG
AAERKN . FHES B E LR NEENHT RASATTRANE S KB A ARURTEE ETEANTHA K,
MNTRFTTEEBRAAREEANYZEYE, TUEFE MEMEETRANERLTEZE B ET L ERWEL LA,
Ft B A BB SR BT LA SRR B AL, B S TR 2% TR EIELFE

K, NIRRT ELBERNNL M E AR A U E B H &%

RESES,: U492.2 MERFRERD: A MEHS: 0367-6234(2021)09-0107-09

Operational service capability optimization strategies for
flex-route transit service

ZHENG Yue', GAO Liangpeng®, SHEN Jinxing’, LI Wenquan®

(1. School of Modern Posts, Nanjing University of Posts and Telecommunications, Nanjing 210003, China; 2. School of Transportation,
Fujian University of Technology, Fuzhou 350108, China; 3. College of Civil and Transportation Engineering, Hohai University,
Nanjing 210098, China; 4. School of Transportation, Southeast University, Nanjing 210089, China)

Abstract: To improve the operational service capacity of flex-route transit under uncertain travel demand, a slack
arrival strategy and a meeting point strategy were proposed. First, the operating mechanism of flex-route transit
service under the proposed strategies was described in detail, and the process was divided into a two-stage
optimization problem. Then, mixed integer programming ( MIP) was employed to formulate the problem with a
twofold objective: to maximize the number of accepted requests in the first stage and to minimize the total trip time
of the accepted passengers in the second stage. A memetic algorithm was proposed to solve the model in a
reasonable amount of time. Simulation experiments based on a real-life flex-route transit service were conducted to
evaluate the proposed strategies. Results show that the two strategies, which relaxed the departure time constraints
of checkpoints and the space constraints of reserved pick-up and drop-off locations, could improve the routing
flexibility of flex-route transit service and significantly reduce the passenger rejection rate without any additional
operating cost. Besides, when the two strategies were applied at the same time, the rejection rate could be reduced
by up to 22%.
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Fig.1 Diagram of flex-route transit service
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Fig.2 Diagram of flex-route transit service with meeting point strategy
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Fig.3 Diagram of system operation mode under the optimization strategies
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Fig.5 Rejection rates under different demand levels
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Fig.7 Passenger trip time under different demand levels
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Tab.2  Sensitivity analysis over different operational strategies

BT R MG SE A Rej/% RD /min ID /min WT /min WK /min
Flex " 12.83 15.06 0.92 0 0
e = 1 min 7.25 15.59 0.69 0.02 0
Flex-slack & = 2 min 4.42 15.69 0.68 0.04 0
£ = 3 min 2.25 15.82 0.66 0.06 0
ryp = 40 7.58 15.23 0.87 0 0.35
Flex-MP ryp = 80 5.75 15.16 0.86 0 0.49
ryp = 120 3.67 15.12 0.82 0 0.68
e =1 min, ryp = 40 3.75 15.51 0.69 0.02 0.25
Flex-slack-MP e = 2min, ryp = 80 1.08 15.74 0.67 0.05 0.22
e = 3 min, ry, = 120 0.33 15.87 0.65 0.06 0.11
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