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Prediction Model of Large-Scale Surface Settlement in Mining Area Based on SBAS-InSAR Technology and SOA-BP Model
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Abstract: In response to the problems that the traditional prediction model is easy to fall into local optimal solution, the weight
and threshold of BP neural network were optimized by seagull optimization algorithm (SOA), and the SOA-BP prediction
model was constructed. Based on the time series settlement values of multiple high coherence points, the model can accurately
predict the surface settlement in a large-scale in the mining area. The SBAS-InSAR technology was used to process 59 SAR
images of the research area, and the time series settlement values of 6 997 high coherence points in the area were extracted.
Based on the monitoring data, the SOA-BP prediction model was used to predict the surface settlement in the research area.
and the prediction accuracy was calculated. The results show that compared with BP model, the maximum root mean square
error of SOA-BP model is reduced by 82.77% , and the maximum mean absolute error is reduced by 81.13%. With the passage

of time, the proportion of samples with residual distribution within =5 mm of SOA-BP model is increased from 79.59% to
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91.91%, and the maximum residual extreme value is decreased from 16.722 4 mm to 9.421 9 mm. The prediction accuracy of

SOA-BP model is high, and it can accurately predict the law of surface settlement.

Key words: SBAS-InSAR, Large-scale settlement, SOA-BP prediction model, Time series settlement prediction
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Fig.10 Histogram comparison of prediction models before and after optimization
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Table 1 Statistic of residual prediction of BP model mm

H g 25 B TSy g WA
2022-08-15  —4.4110 —12.396 2 1.877 0 —75.247 8
2022-10-14  —11.858 7 —21.7422 —3.2628 —95.907 4
2022-12-13  —18.237 9 —28.5309 —9.569 3 —100.286 6
2023-02-11  —16.987 8 —28.0245 —8.2145 —103.7152
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Table 2 Statistics of predicted residual of SOA-BP model
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2022-08-15 1.995 8  —0.200 3 44411 16.722 4
2022-10-14 4.039 7 2.733 2 5.263 6  16.386 2
2022-12-13 2.952'5 2.076 4 3.677 9 9.605 2
2023-02-11  —2.3323  —3.5590  —1.056 0 9.421 9
4 Hik

(1) A3z SOA Xt BP 8035 AU(E Fi R k47
Ak #ES T SOA-BP K i [l My 3% It F 750 0 A5 764
SOl T BP SRR 2 5 B N JR S e O ik A T

(2) WF5E 5T SBAS-InSAR JiF $iH i Hb 25 1T k%
B 4% 60 d BFE] E] PR T 14 rllmﬂﬁ%% RitE A
LA RE R LD T Fil—fRe—HI—HR
FE 4 BB, 5K ) 2t R TXTH: B 2% B K
J913.21 mm, /N 0.22 mm, K iF T SBAS-InSAR
AR AE M TR W Dy T A AT AT E

(3) IRZFE R4 R R, SOA-BP il U £1 7Y [)
I K4 5 W 1 2 R KO 1 48 X152 25 43 33 Ry 4.038 4
mm.4.466 5 mm, fHE FHLALHTFEAR T 82.77% .
81.13% ., FKfiZ5 it ] 4 #2 . SOA-BP 55 %1 5% 22 4y fii 78
+£5 mm U B A AR G 79.59% T =
91.91% . fe K 5% 2= W (A M 16.722 4 mm 4 /N 2
9.421 9 mm,

(4) SOA-BP LRI T 45 5 5 92 B W ) 245 51
A5 S 2 30T 3 A0 VA T 00 e v T IR ) o S Ak R
TOURS B #  » F ST 45 RAE B T SOA-BP 79 il 455 4
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