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Application of Curve Fitting and Auto Regression Model to
Distortion Monitoring in Subway

JIN Biao, WU Bei-ping, LI Yan-fang
( China University of Geoscience, Wuhan Hubei 430074, China)

Abstract ; The curve fitting and Auto-Regressive is the commonly used method for distortion monitor data analysis,
this article introduced how to establish the curve fitting and the Auto-Regressive model, as well as the adaptability exami-
nation of these two kinds of model, and established curve fitting and Auto-Regressive model separately unifies the data of
Settlement distortion of some subway shaft surface in Wuhan, for analysising and examinating the result of the Settlement
forecasting, and having realized the automation of settlement forecast with the procedure. Through the comparison of ex-
periment, the result indicates that although these two kinds of models basically can satisfy the request for distortion moni-
toring in the relatively steady distortion, forecast residual of the Auto-Regressive model must be smaller than the curve fit-
ting model.
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Tab. 1 Subsidence observation data from Nov 13, 2008 to Nov 30,

2008
pokliafit WU E/ m pUR LG WRSIE/m
2008.11.13 24.047 5 2008.11.22 24.048 1
2008.11.14 24.0477 2008.11.23 24.0480
2008.11.15 24.048 3 2008.11.24 24.048 0
2008.11.16 24.048 1 2008.11.25 24.048 1
2008.11.17 24.048 5 2008.11.26 24.048 3
2008.11.18 24.048 0 2008.11.27 24.047 9
2008. 11.19 24.048 2 2008.11.28 24.048 0
2008. 11.20 24.048 0 2008.11.29 24.048 1
2008.11.21 24.048 3 2008.11.30 24.047 8
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Tab.2  Comparison between observation values and curve fitting
forecast values

TR THREZ KR SRk SRR

i1 m mEE FRAE TNE ARRE
/m /m /m /m

1 24.0475 24.0478 0.0003 24.0476 0.000 1
2 240477 24.0479 0.0002 24.0478 0.0001
3 24.0483 24.0480 -0.0003 24.0480 -0.0003
4 24.0481 24.0480 -0.0001 24.0481 0.0000
5 240485 24.0481 -0.0004 24.0482 -0.0003
6  24.0480 240481 0.0001 24.0482 0.0002
7 24.0482 24,0482 0.0000 24.0482 0.0000
8 240480 24.0482 0.0002 24.0482 0.0002
9  24.0483 24.0482 -0.0001 24.0482 -0.0001
10 24.0481 24.0482 0.0001 24.0481 0.0000
11 24.0480 24.0482 0.0002 24.0481 0.0001
12 24.0480 24.0482 0.0002 24.0480 0.0000
13 24.0481 24.0481 0.0000 24.0480 -0.0001
14 24.0483 24.0481 -0.0002 24.0480 -0.0003
15 24.0479 24.0480 0.0001 24.0480 0.000 1
16 24,0480 24.0479 -0.0001 24.0481 0.0001
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Fig. 1 Comparison between curve fitting values and observation
values
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Tab.3 Comparison between subsidence observation values and au-
to-regression forecast values

B K WWfE/m  AR3)FiIRIfE/m AR HARHEE/m

1 24.047 5 24.047 5 0.000 0
2 24.0477 24.047 17 .0.000 0
3 24.048 3 24.048 3 0.000 0
4 24.048 1 24.048 1 0.000 0
5 24.048 5 24.048 3 ~0.000 2
6 24.048 0 24.048 0 0.0000
7 24,048 2 24.048 1 -0.0001
8 24.048 0 24.048 0 0.000 0
9 24.048 3 24.048 1 -0.000 2
10 24.048 1 24.048 0 -0.000 1
1 24.048 0 24.048 1 0.000 1
12 24.048 0 24.048 0 0.000 0
13 24.048 1 24.048 1 0.000 0
14 24.048 3 24.048 0 -~0.000 3
15 24.047 9 24.048 1 0.000 2
16 24.048 0 24.048 0 0.000 0
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Fig.2 Comparison between AR (3) model forecast values and

observation values

B R L R R AT 16 BB AR, ARG X fE R B0
VUK ST B M8 p =3 BRI AR(3) A, B3R 16 MRy
REFIT AN 2.32E -07 m’ ARG AR(3) BURLHHATHRNE o
RE, §EATE—SHXRHRE, R HHXRE,HTE
MARR, HSREAA M. %4 X004 PAMXRL

A4 BARXARER
Tab.4  Autocorrelation coefficient *
BHXEK i BHXEER jiz!
ol ~0.078 2 P 0.030 7
p2 0.1279 pA 0.3459
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