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Abstract: Based on the improved support vector regression(v-SVR) principle, the open-pit mine slope
deformation v-SVR model is established which represents the nonlinear variation rule due to the disturbance of
excavation from open pit into underground mine. v-SVR model is applied to Xingshan iron mine excavating from
open pit to underground mining. The results show that the forecast value which is close to true value and
calculation is convenient, and the validity of the improved support vector regression principle is verified by
studying the open-pit slope nonlinear deformation rule with virtue of the secondary mining perturbations. The
sensitivity of the parameters is analyzed, intuitively reflecting the effect of C, v on mean absolute error(MAE) and
the number of support vectors, and the reasonable ranges of the parameters C, v are determined, thatis, [1 000,
5 000] for parameter C. The interval is larger, but the effect of parameter C on the generalization performance
should be considered when selecting parameter C; for parameter v =[0.028, 0.125] is a rather reasonable range.
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Fig.2 Cracks at the top of the slope
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Table 1 Monitored deformation data of D point

I fel/d FHARBEHm || WIINEG R AR Em
1 1.156 16 1.203
2 1.159 17 1.203
3 1.174 18 1.204
4 1.190 19 1.206
5 1.192 20 1.208
6 1.195 21 1.210
7 1.197 22 1.210
8 1.198 23 1.214
9 1.200 24 1.216

10 1.200 25 1.217
11 1.201 26 1.219
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Table 2 Support vector and the corresponding value of

a, o
BT o o
1 32131 0.0000
2 0.0000 0.0000
3 0.0000 0.0000
4 0.0000 0.000 0
5 0.0000 0.000 0
6 0.0000 0.0000
7 0.0000 0.0000
8 0.0000 0.0000
9 0.0000 0.0000
10 0.0000 0.000 0
11 0.0000 0.000 0
12 0.0000 0.0000
13 13.878 9 0.0000
14 0.0000 0.0000
15 0.0000 0.0000
16 0.0000 223311
17 0.0000 37.668 8
18 7.996 9 0.0000
19 349109 0.0000
20 0.0000 0.0000
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Table 3 Prediction values using support vector and the
monitored values

I 1a)/d SSME/mM TRIME/M ZEXRRZEIM AR %
31 1.263 1.264 4 0.001 4 0.11
32 1.275 1.2796 0.004 6 0.36
33 1.290 1.2971 0.007 1 0.55
34 1.305 13181 0.0131 1.00
35 1.320 1.3393 0.0193 1.46
36 1.332 1.3618 0.029 8 2.23
37 1.346 13716 0.0256 1.90
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Fig.3 Comparison predicted deformations using support
vector with measured values
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