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Table 3 Fitted, predictive and residual values of three models

mm

" iG] GM(1,1)#En) GM(1,1) - AR BB HET RIS UEWAT GM(1,1) - AR 7Y
i Bdw A/ BIE B A/ BE sk A/ HIE sk
1 62. 69 62. 69 0. 00 62. 69 0. 00 62. 69 0. 00
2 63.16 63.45 -0.29 63. 16 0.00 63.16 0. 00
3 62. 83 63. 04 -0.21 62. 64 0.19 62.53 0. 30
4 62.39 62. 62 -0.23 62. 45 -0.06 62. 48 -0.09
5 62.21 62.21 0. 00 61.97 0.24 61.96 0.25
6 62. 15 61. 81 0.34 61.89 0.26 61.97 0.18
7 61. 86 61. 40 0. 46 61.87 -0.01 62. 00 -0.14
8 61.28 61. 00 0.28 61.50 -0.22 61.54 -0.26
9 60. 91 60. 60 0.31 60. 82 0.09 60. 75 0.16
10 60. 34 60. 20 0.14 60. 53 -0.19 60. 53 -0.19
11 59. 69 59. 81 -0.12 59. 89 -0.20 59. 82 -0.13
12 59.09 59.42 -0.33 59.21 -0.12 59.11 -0.02
13 58.76 59.03 -0.27 58.63 0.13 58.55 0.21
14 58.54 58. 64 -0.10 58. 40 0.14 58.42 0.12
15 58.3 58.26 0. 04 58.22 0.08 58.28 0.02
16 58.18 57. 88 0.30 57.98 0.20 57.99 0.19
17 57.96 57.50 0. 46 57.62 0.34 57.68 0.28
18 57.85 57.12 0.73 57.26 0.59 57.35 0.50
19 57.49 56.75 0.74 56. 89 0. 60 57.01 0.48
20 57.07 56. 38 0.69 56.53 0. 54 56. 66 0.41
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Application of GM(1,1) — AR forecasting model

based on Kalman filter in deformation forecast

RONG Jing', LIU Li-long', WEN Hong-yan' , WANG Qing-tao' , ZHOU Lyv'*”
(1. a. Guangxi Key Laboratory of Spatial Information and Geomatics; b. College of Geomatics and Geoinformation
c. Guangxi Scientific Experiment Center of Mining, Metallurgy and Environment, Guilin University of Technology, Guilin
541004, China; 2. School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China; 3. Key Laboratory
for Digital Land and Resources of Jiangxi Province, East China University of Technology, Nanchang 330013, China)
Abstract; For the random uncertainty rule for deformation monitoring data, the Kalman filter is introduced to e-
liminate the random disturbance error. Grey model GM (1, 1) can directly handle non-stationary time series and
has the powerful function in fitting trend items in time series. We take the grey theory and nonlinear time series
analysis method to form the composite model, then analyze and predict the deformation monitoring data. The
prediction model will be used to analyze the building deformation. Compared with other forecasting models, the
model verification shows that the GM(1,1) — AR forecasting model based on Kalman filter predicted results is
better,the average error and the residual variance are relatively decreased, with higher precision. These results
have a certain reference value on the development of building deformation and the building stability.
Key words: GM(1,1) ; analysis of time series; Kalman filter; deformation prediction



