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Deformation monitoring and prediction methods for expressway
above goaf based on time series SAR technique

FAN Hong-dong' > DENG Ka—hong' > ZHU Ghuan-guang' > CHEN Bing—gian' > LI Pei=xian'*

(1. Key Laboratory for Land Environment and Disaster Monitoring-of SBSM China University of Mining and Technology Xuzhou 221116 China;?2. Jiangsu
Key Laboratory of Resources and Environmental Information Engineering China University of Mining and Technology Xuzhou 221116 China)

Abstract: In order to obtain the deformation law of expressway above goaf solve not enough monitoring data for aban-
doned mine to establish the subsidence prediction models the fused deformation values of level measure and Differenti—
al Interferometric Synthetic Aperture Radar( DAnSAR) technique were used to establish the prediction models based
on Least Squares-Support Vector Machine( LS—SVM) . The details are as follows: the fused data were processed to get
equal-time interval time series deformation values whose trend items should be rejected and the residues were pro—
cessed by stationary normality and zero mean; Using Cao method to calculate embedding dimension and establishing
sample set to train LS—=SVM model; Finally using the model to predict the land subsidence in the future. The rolling
prediction results of the No.511 point show that the maximum absolute error of subsidence is 3 mm maximum relative
error is 2. 2% . Therefore the predicting results are reliability.
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m Table 1 Parameters of images
LS-SVM 0 1d m
( 4) 1 2007-02-20 0 0
° 2 2008-01-08 322 1432
3 2008-02-23 368 2 088
2 4 2008-04-09 414 2512
2.1 . 5 2009-01-10 690 -1201
6 2009-02-25 736 -1 030
7 2010-01-13 1 058 602
2 8 2010-02-28 1104 1182
260 m

Fig. 1 Distribution of annual subsidence near the expressway
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Fig. 2 Overlaying image of mining tunnels monitoring points
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35d 3. leveling points and DdnSAR technique
2 511 DdnSAR
Table 2 Time series subsidence of No. 511 point generated by leveling measure and DInSAR technique
/d /mm /d /mm /d /mm
2007-02-05 0 2008-02-23" 393 55 2009-03-28 772 103
2007-03-11 34 2008-04-09" 439 56 2009-06-22 858 106
2007-04-15 69 19 2008-10-09 602 84 2010-01-13" 1 063 127
2007-05-21 105 23 2008-12-24 678 87 2010-02-28" 1109 134
2007-06-16 141 31 2009-01-10" 695 101
2008-01-08" 347 51 2009-02-25" 741 105
DE D-InSAR o
3 511
Table 3 Equal-time interval time series deformation values of the No. 511 point
/d /mm /d /mm /d /mm
1 0 0 12 385 55 23 770 103
2 35 8 13 420 55 24 805 103
3 70 19 14 455 58 25 840 105
4 105 23 15 490 66 26 875 107
5 140 31 16 525 75 27 910 110
6 175 38 17 560 84 28 945 113
7 210 42 18 595 85 29 980 117
8 245 45 19 630 78 30 1015 121
9 280 47 20 665 80 31 1 050 125
10 315 49 21 700 104 32 1 085 130
11 350 51 22 735 106 33 1120 136
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Fig. 4 Residues of No. 511 point rejected the trend items
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Fig. 5 Comparison of the predicting value and
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Table 4 Comparison of the predicting.value and actual measurement of No. 511 point
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