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Tab.1 The horizontal displacement values of the
respective station of dam foundation and the
fusion values from 2003 to 2008 mm

WA 2003 2004 2005 2006 2007 2008

0 32.5 48,3 56.3 66.7 72.5
0 37.6 51.7 63.2 71.6. 78.8
0 26.2 42.0 55.9 741 69.5
0 22.9 53.6 64.8 44.8 61.9
1 0 28.3 47.4 58.6 65.1 7.7
0
0

29.2 48.7 59.5 65.8 70.6
29.5 48.8 59.7 65.9 70.6
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Fig.1 The horizontal displacement values of the
respective station of dam foundation from 2003 to 2008
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Fig.2 The horizontal displacement values after
fusion of dam foundation from 2003 to 2008
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Fig.3 Absolute error of centralized and distributed
method with and without feedback after
fusion from 2003 to 2008
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Analysis of Dam Foundation Horizontal Displacement Based on
Kalman Filter Fusion Algorithm
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(1. Zhoukou Bureau of Hydrology and Water Resources Survey, Zhoukou 466000, China; 2. HYDRO China Hua-dong Engineer-
ing Corporation, Hangzhou 310000, China)

Abstract; The current monitoring models of dam foundation horizontal displacement adopt only one key moni-
toring point’ s data, while the choice of the key point is subjective. Traditional multi-sensors method is in-
clined to result in inconsistency between different monitoring points. Kalman filter fusion algorithm is adopted
to eliminate the inconsistency and make full use of the multi-point monitoring information. Fusion algorithm is
calculated according to centralized method and distributed method with and without feedback separately. Final-
ly, fusion result is presented. the feasibility is comparatively analyzed. Finally, an simulation example is giv-
en in order to illustrate the effectiveness of the method in application. It rectified the mistakes of dam founda-
tion horizontal of the sensor S, _; and the sensor S, _, in 2007 ~2008 and 2006 ~2008. It eliminated the redun-
dancy and contradiction and inveracity of data. Accurate result was obtained. Meanwhile, an effective theoret-
ical method is provided for the multi-point monitoring of the hydraulic structure foundation as well.

Key words: data fusion; Kalman filter fusion algorithm; dam foundation horizontal displacement; extraction

of comprehensive information



