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Fig.1 AGYV non-contact charging at Qingdao Port and

AGYV battery exchange at Shanghai Port
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Tab. 3 Small-scale calculation example parameters
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Fig. 8 Chromosome repair of the lower model
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Tab. 2 Distance matrix of battery exchange station-
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Tab. 4 Small-scale calculation example solution results
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Tab.5 Large-scale calculation example parameters Tab. 7 Results of different scale examples
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Tab. 8 Result comparison of different algorithms
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Solution of AGV scheduling and battery exchange two-layer model
for automated container terminal

ZHAO Tao, LIANG Chengji®, HU Xiaoyuan, WANG Yu

( Institute of Logistics Science and Engineering, Shanghai Maritime University. Shanghai 201306, China )

Abstract: In order to reduce the impact of the AGV battery exchange problem on the overall
operation efficiency of the automated container terminal, firstly, the mutual influence and internal
connection between AGV scheduling and battery exchange are analyzed. Then considering the
constraints of the AGV power consumption difference and the switching threshold to minimize the
final completion time, an AGV scheduling model (upper layer model) is established, and considering
the constraints such as the number of battery exchange stations and queuing to minimize the total
battery exchange time, an AGV battery exchange model (lower layer model) is established. Aiming at
the two-layer coupling relationship between the two models, battery exchange demand and battery
exchange plan are designed as common variables to decouple. Finally, the actual operation parameters
of the automated container terminal are used to design calculation examples, and the GAMS solver and
genetic algorithm are used to solve the examples through loop iteration. The results of the calculation
example show that the two-layer coupling model reasonably decides the AGV scheduling and battery
exchange issues, and the battery exchange queuing time is controlled within 4 minutes, which reduces
the total time of AGV battery exchange and the final completion time, and improves the AGV

utilization rate.

Key words: automated container terminal; AGV battery exchange; battery exchange threshold;

battery exchange time; two-layer model





