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Inclination Measurement of Buildings after Earthquake Based on
Three-Dimensional Measurement Using Optical Flow Recovery
Algorithm and Building Information Modeling
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2.College of Resources and Environmental Sciences, Chongqging University , Chongqing 400044 , China)
Abstract: After an earthquake occurs, the moving measurement of the inclination of dangerous
buildings is complex, and the conventional measurement methods present a symmetrical devia-
tion. Therefore, to improve the accuracy of the measurement of inclination, a three-dimensional
(3D) measurement through optical flow recovery algorithm combined with building information
modeling (BIM) was designed. The BIM technology is used to collect and integrate all the build-
ing inclination information and thereafter the dangerous building information model is construc-
ted. The 3D measurement through optical flow recovery algorithm was used to obtain the target

feature points in the constructed building information model. Based on this, a three-dimensional
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measurement model of inclination of dangerous buildings after the earthquake was designed. The

simulation results showed that the error rate of 3D coordinate values of dangerous building, meas-

ured by the proposed method, is less than 0.4 % and the average evaluation time is only 2.5 s, which in-

dicates that this method can improve the evaluation effect of building inclination.

Keywords: BIM; strong earthquake; dangerous buildings; degree of inclination; optical flow

recovery algorithm; three-dimensional measurement model
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Fig.1 Model of information of dangerous buildings based on BIM
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Fig.2 Basic flow of tilt measurement
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Table 3 Physical three-dimensional data of hazardous buildings
A6 I A5 X/m Y/m H/m
1 947.889 9 951.949 8 159.815 2
2 951.576 6 962.498 2 159.889 1
3 952.638 5 971.286 6 159.878 9
4 955.335 9 982.829 4 159.899 3
5 958.174 1 994.999 3 147.136 1
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Fig.3 Measurement time for different methods
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