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Improved supply-demand-based optimization algorithm-exponential power product model in foundation pit
deformation prediction//CUI Dongwen', LI Daihua® ( 1. Wenshan Water Bureau of Yunnan Province, Wenshan 663000,
China; 2. Wenshan Branch of Yunna Provincial Burean of Hydrology and Water Resources ,Wenshan 663000, China)
Abstract: To improve the prediction accuracy in foundation pit deformation, an improved supply-demand-based
optimization ( ISDO ) algorithm-exponential power product ( EPP) foundation pit deformation prediction model was
proposed. The optimization ability of the ISDO algorithm was verified through six standard test functions and three
application examples, and the results were compared with the basic supply-demand optimization (SDO) algorithm, whale
optimization algorithm (WOA), gray wolf optimization ( GWO) algorithm, moth swarm algorithm (MSA), and particle
swarm optimization ( PSO ) algorithm. Taking the three foundation pit settlement predictions as examples, the
autocorrelation function method and the false nearest neighbor were used to determine the delay time and embedding
dimension of each instance and, construct input and output vectors to train and predict each model. The results show that
the search capability of the ISDO algorithm is superior to the five other algorithms such as SDO, and it has higher search
accuracy, global search capability and robust performance. The absolute value of the average relative errors predicted by the
ISDO-EPP model for the three examples were 0. 73% , 3.36% and 1.33% , respectively, which were smaller than the
ISDO-SVM and ISDO-BP model, indicating that the ISDO algorithm can effectively optimize the parameters of the EPP
model and the ISDO-EPP model is feasible and effective for deformation prediction.

Key words: foundation pit deformation; improved supply-demand-based optimization algorithm ; exponential power product

model ; parameter optimization
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s AR A, W ISDO-EPP #5579 EL A #5¢ 4 (1) Fa £t
PERE

. 3 FEIRIRE 3 A~ S P 45 2R X e o3 B

®3 BENTEBUERBRITLL

SHME, TR #a Xy

AHXS

SEAp) A Wi m o R0 2 /mm  MRE/%  MAE/mm ZHRAL LR
36 22.34 22.24 -0.10 -0.45
37 22.96 23.19 0.23 1.00
ISDO-EPP 38 23.75 23.68 -0.07 -0.29 0.73 0.17 0.1461,-0.5576,1.3790
39 24.45 24.57 0.12 0.47
40 24.84 25.19 0.35 1.42
36 22.34 22.12 -0.22 -0.97
37 22.96 23.02 0.06 0.26
1 ISDO-SVM 38 23.75 23.65 -0.10 -0.43 0.81 0.19 282.214361,0.5736,0.0042
39 24.45 24.57 0.12 0.48
40 24.84 25.32 0.48 1.92
36 22.34 22.26 -0.08 -0.34
37 22.96 23.25 0.29 1.25
ISDO-BP 38 23.75 23.74 -0.01 -0.04 0.87 0.21
39 24.45 24.66 0.21 0.87
40 24.84 25.29 0.45 1.83
16 11.3 11.14 -0.16 -1.44
17 12.1 11.76 -0.34 -2.79
ISDO-EPP 18 12.3 12.72 0.42 3.42 3.36 0.43 -0.0622,0.3118,-0.7911,1.5176
19 13.5 12.48 -1.02 -7.55
20 14.7 14.47 -0.23 -1.59
16 11.3 11.49 0.19 1.67
17 12.1 11.75 -0.35 -2.92
552 ISDO-SVM 18 12.3 12.52 0.22 1.81 3.83 0.51 53.1138,0.1001,0.0319
19 13.5 12.72 -0.78 -5.81
20 14.7 13.68 -1.02 -6.92
16 11.3 11.19 -0.11 -1.01
17 12.1 11.39 -0.71 -5.86
ISDO-BP 18 12.3 12.11 -0.19 -1.58 5.96 0.81
19 13.5 12.17 -1.33 -9.87
20 14.7 13.01 -1.69 —11.48
13 13.86 13.81 -0.05 -0.35
ISDO-EPP 14 15.12 15.19 0.07 0.49 1.33 0.22 -0.4300,1.3816
15 16.84 16.31 -0.53 -3.14
13 13.86 13.04 -0.82 -5.90
5513 ISDO-SVM 14 15.12 14.46 -0.66 -4.36 5.83 0.90 665.6701,0.1001,0.044 1
15 16.84 15.62 -1.22 -7.24
13 13.86 12.79 -1.07 -7.75
ISDO-BP 14 15.12 14.12 -1.00 -6.61 8.01 1.23
15 16.84 15.21 -1.63 -9.66
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