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Multi-objective scheduling algorithm for
distributed elevator group control system

WANG Zun-tong, SUN Dong, QIAO Fei, WU Qi-di
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Abstract: The distributed elevator group control system is based on the multi-agent system(MAS). The elevators and

the group-controller are mapped respectively to different agents with specific functions; the hall calls are dispatched to

elevators through negotiations among agents, thus the computation of scheduling algorithm is decentralized to different

agents. Based on the market-like model, the distributed group-control algorithm includes mainly the quotation-generation

algorithm of C-agents and the elevator dispatching algorithm of HC-agent. A distributed multi-objective group-control

algorithm(DMO) is designed to optimize the average waiting time(AWT), the average riding time(ART), and the long

waiting percentage(LPT). Simulation results show that the proposed MAS-based distributed elevator group control system

is feasible, and the DMO algorithm has high performance in optimizing AWT, ART, and LPT.
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Fig. 1 Architecture of elevator group control systme based

on MAS

1 , C-agent ,

; HC-agent

( ),

, ; M-

agent ,

,

.

MAS agent

, ,

2 C-agent HC-agent

M-agent [2].

2

Fig. 2 Paradigm of agents’ negotiation based on market-like model
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3 (Distributed multi-

objective group control algorithm)
3.1 (Objectives and evalua-

tion function)
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k(k = 1, 2, · · · , K) , De(k)
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fj(j , j = 1, 2, · · · , N)
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3.2.3 HC-agent (Elevator dispatch-
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4.1 (Elevator group control

system model)
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9 10 11 12 13 14 15 16
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Fig. 3 Poisson distribution of traffic flow at up-period

4.2 (Simulation results and anal-

ysis)
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Fig. 4 Average waiting time with different expect number of

occurrence λ
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Fig. 5 Average riding time with different expect number of

occurrence λ
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Fig. 6 Long waiting percentage with different expect number

of occurrence λ
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