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A dispatching model and improved ADMM decomposition algorithm for
elevator group control system
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(1. School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China; 2. State Key Laboratory
of Rail Traffic Control and Safety, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The elevator dispatch problem (EDP) is a kind of combinatorial optimization problem with the nonlinear
objective function and short solving time request. Therefore, we propose a linearization method of the EDP based on the
time-space-state network together with the corresponding linear 0-1 integer programming model. In order to solve the
model efficiently, we introduce the space dilation method into the sub-gradient iterative process of the Lagrange
multiplier and an augmented multiplier update method based on iteration time to make up for the defect of short solving
time. The result of a numerical experiment under 500 ms respond time shows that the proposed method has better
solution quality than the existing heuristic algorithm, shorter solving time than the branch and bound algorithm provided
by Gurobi-9.0.1, and can solve the EDP stably and efficiently.

Keywords: elevator dispatch problem; integer programming; time-space-state network; multi-commodity flow;
ADMM decomposition; space dilation
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test- f4 306.0 17.84 426.6 19.43 336.9 5.31 1426 98.25
test-c1 142.4 3.58 406.0 5.14 136.4 0.00 477 9.97
test-co 211.0 8.17 395.2 2.09 128.1 0.00 680 7.21
test-cs 125.0 5.35 344.8 6.27 195.9 0.00 811 12.06
test-cy 137.7 9.58 3329 3.64 182.7 1.01 979 8.66
test-d; 187.3 10.41 446.5 11.93 234.6 0.50 592 21.21
test-do 224.6 7.56 294.6 8.35 181.8 0.00 957 12.36
test-ds 216.7 8.85 481.3 10.60 230.3 1.02 876 11.72

obj-2 test-dy 253.5 11.87 308.9 8.43 256.2 0.00 821 22.05
test-eq 299.8 12.13 405.6 13.50 269.1 0.00 830 34.54
test-eo 205.4 8.46 357.4 7.28 399.1 0.52 955 20.12
test-es 316.9 8.22 378.3 9.90 257.9 1.89 832 31.63
test-e4 2223 13.98 361.8 14.92 316.2 0.96 929 29.59
test- f1 311.7 22.31 421.4 23.76 3953 4.17 1035 78.13
test- fo 282.8 13.92 320.8 14.91 452.4 4.06 1395 151.94
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