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Table 1 Damage index probability assignment in the 4 methods of damage identification
evidence
damage type m I o, i,
A 0.1 0.9 0.1 0.2
0.6 0 0.7 0.6
0.3 0.1 0.2 0.2

damage type

damage location method

A B C
Dempster 0.6 0 0.4
two-level combination 0.193 7 0.752 3 0.053 9
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Table 2 Damage index probability assignment in the 4 methods of damage identification

evidence
damage type " " " "
1 2 3 4
0.4 0.9 0 0.3
B 0.5 0 0.9 0.6
C 0.1 0.1 0.1 0.1

damage type

damage location method

A B C
Dempster 0 0 1
two-level combination 0.277 8 0.717 1 0.005 0
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Table 3 Damage index probability assignment in the 4 methods of damage identification

evidence
damage type m m o, i,
0 0.1 0.1
B 0 1 0.6 0.6
0 0.3 0.3
damage location method damage type
A B C
Dempster - - -
two-level combination 0.056 5 0.943 4 0
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Fig.3 The comparison chart of the 2 methods( see table 1)
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Application of Two-Level Combination
Method for Evidence Theory to
Structural Damage Detection

LI Yi, YAN Yun-ju
(School of Mechanics, Civil Engineering and Architecture,
Northwestern Polytechnical University, Xi’ an 710129, P.R.China)

Abstract: The structural damage identification method based on multiple-source damage infor-
mation could effectively get over the defects of poor accuracy and high-probability misjudge-
ment with the single-source-based method. The key point of this method lies in the effective fu-
sion processing of the multiple damage data. As an important part of data fusion, the evidence
theory is liable to problems of robustness and contrary to common sense, while dealing with
high-conflict complex data. The effectiveness of the two-level combination method to improve
the evidence theory, was discussed in the case of application to the structural multiple-damage

detection.

Key words: PCR6; evidence theory; structure damage identification; two-level combination
method



