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Abstract The traditional target recognition based on multi-sensor environment has two methods. On the one hand, the data obtained
from the multi—sensor are used for data fusion, on the other hand the signal obtained from each sensor is used for feature fusion. The
two methods both have the problem that the target recognition accuracy is not high. In order to solve this problem, this paper presents
a fusion method based on D-S evidence theory. On the basis of a multi-sensor target recognition system model, D=S evidence theory
is used for data fusion based on the multi-feature information of a single sensor. According to the sensor signal-noise ratios of the
received signal the credibility is determined, which is taken as the weight of evidence of the weighted combination of D-S evidence
theory rule to complete the target recognition. This method considers many characteristics information of the sensor and the reliability
of the sensor, overcomes the defect that evidence conflict management ability is limited by the traditional D-S evidence theory.
Experimental results show the correctness and validity of this method, as well as the improved accuracy of target recognition.
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Fig. 1 Fusion recognition model
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Fig. 2 Diagram of multiple feature fusion recognition
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Fig. 3 Diagram of multi-sensor data fusion
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Fig. 4 Vibration node circuit based on sensor array
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Table 1 Sensor 1 based on basic probability assignment
of the four kinds of characteristics
FAIE 0, 0, 0, U
mC-Z 0.35 0.40 0 0.25
mPSD 0.20 0.45 0.3 0.05
mSW 0 0.45 0.3 0.25

&2 mPSD5mCZAFMIERESHITEAHIIERL
Table 2 Fusion of two kinds of evidences of
mPSD and mCZ
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Table 4 The second fusion results

mCZ(0,)  mCZ(0.) mCZ(0;)  mCZ(U)
mPSD(0,)  0,(0.0700) (0.0800) & (0)  0.(0.0500)
mPSD(0,) 5 (0.1575) 0,(0.1800) 5 (0)  0,(0.1125)
mPSD(0;) 3 (0.1050) 3 (0.1200)  0:(0)  0(0.0750)
mPSD(U)  0,(0.0175) 0.(0.0200)  0,(0) ¢(0.0125)
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mCZ - PSD(0,)=(0.18 +0.1125 +0.02)/0.5375 = 0.5814
mCZ - PSD(0,) = 0.075/0.5375 = 0.1395
mCZ - PSD(U) = 0.0125/0.5375 = 0.0233
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Table 5 Multi-sensor data fusion
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