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Unequal interval grey model based on dynamic correction of time-distance weight
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Abstract: The predicted results of the traditional unequal interval GM (1,1) model always have greater residuals, and a large
variety of residual rates, which needs to establish a residual error model to amend them. In view of this situation, a grey
prediction model for slope displacement based on the correction of time-distance weight is established by redistributing the
time-distance weight in the process of data accumulation or regression, and by determining the optimal time-distance weights
after research and checking. During the data regression and reduction, time-distance weights are corrected dynamically based
on the trends in the residual rate. The values of dynamic correction make predictions more close to the monitoring results. In the
model, both time-varying and gray property are adequately considered to reduce the whole prediction error and improve the
prediction accuracy. The case study shows that the fitting precision is high and the prediction is reliable. The proposed model,
which is of a certain theoretical and practical significance, can be employed to predict effectively the tendency and results of
slope displacement in the short term and middle term.
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Fig. 1 Profile layout of monitoring points
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Table 2 Monitoring data of displacement at measuring point B2

wang AT e BT
2009-03-01 0 0 4.35
2009-03-03 2 2 5.84
2009-03-05 4 2 6.21
2009-03-08 7 3 7.25
2009-03-11 10 3 9.93
2009-03-15 14 4 12.60
2009-03-20 19 5 14.22
2009-03-24 23 4 16.87
2009-03-31 30 7 17.52
2009-04-07 37 7 23.92
2009-04-15 45 8 27.83
2009-04-30 60 30 35.42
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Table 3 Predicted results of traditional unequal interval GM (1,1)

model
- FeGEANE I EE GM(L, 1) B T
BT R R RER N
/mm /mm /% G

2009-03-01 4.35 4.35 0.00 0.00
2009-03-03 5.84 6.96 -1.12 -19.18
2009-03-05 6.21 7.41 -1.20 -19.32
2009-03-08 7.25 8.02 -0.77 -10.62
2009-03-11 9.93 8.81 1.12 11.28
2009-03-15 12.60 9.84 2.76 21.90 a=-0.03147 P=0.89
2009-03-20 14.22 1134 2.88 2025 p=214.28 C=0.24
2009-03-24 16.87 13.07 3.80 2253
2009-03-31 17.52 1556 1.96 11.19
2009-04-7 2392 19.37 455 19.02
2009-04-15 27.83 22.13 570 20.48
2009-04-30 35.42 28.79 6.63 18.72
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Table 4 Corrected results of one-time residual error GM(1,1)
model

— B ZE GM(1, )RS IE

g S e —— —
METEL i B % BRER o R
/mm /mm /% b1

2009-03-01 4.35 4.35 0.00 0.00
2009-03-03 5.84 6.42 -058 -9.93
2009-03-05 6.21 7.11 -0.90 -14.49
2009-03-08 7.25 8.02 -0.77 -10.62
2009-03-11 9.93 9.18 075 7.55
2009-03-15 12.60 10.63 1.97 15.63 2=-0.00121 P=1.00
2009-03-20 14.22 12.68 154 10.83 p=82099.72 C=0.13
2009-03-24 16.87 14.97 190 11.26
2009-03-31 17.52 18.14 -0.62 -3.54
2009-04-07 2392 22.82 110 4.60
2009-04-15 27.83 26.08 175 6.29
2009-04-30 35.42 33.70 172 4.86
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Table 5 Predicted results of unequal interval GM(1,1) model based

on dynamic correction of time-distance weight

3 EIEJG AN S5 B GM(L, 1) B Tl
KN

/ T RE REFE s,
mm Imm /mm /% g bi9ica

A )

2009-03-01 4.35 4.35 000  0.00
2009-03-03 5.84 5.97 -1.12 -2.23
2009-03-05 6.21 6.37 -1.20 -2.58
2009-03-08 7.25 6.91 -0.77 4.69
2009-03-11 9.93 1059 1.12 -6.65
2009-03-15 12.60 11.86 2.76 587 a=-0.03236 P=1.00
2009-03-20 14.22 13.73 2.88  3.45 p=197.78 C=0.10
2009-03-24 16.87 1588 3.80  5.87
2009-03-31 17.52 19.00 196 -8.45
2009-04-07 23.92 23.82 010 0.42
2009-04-15 27.83 27.33 050  1.80
2009-04-30 35.42 35.88 —0.46 -1.30
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Fig. 2 Comparison of displacements at measuring point B2
between measured and predicted values
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