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Abstract: By focusing on the multi-sensors’ measurement on the same characteristic index from different
directions, a multi-sensor data fusion algorithm based on optimal fusion set is proposed. The optimal fusion set is
defined to obtain the valid observation data, in which the consistent fusion degree and the distribution degree of
sensors are measured by using an optimal fusion degree matrix set. Next, the weights of the valid observation data
in the fusion process are reasonably assigned. The final expression of data fusion and estimation is obtained. The
data fusion results show that this method demonstrates higher fusion precision, and also excellent.
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Table 1 Observational data of the temperature sensor
Fe 1 UREAL RS (ROU I s
& e LRI €
J
ez 2 3 4 5 6
1 899.5 9053 901.9 900.6 899.9 899.4

2 898.3 8759 888.1 886.2 9075 904.4
3 896.7 906.8 898.2 904.0 896.4 891.6

I3 N AR SO DL SRS 3R 1 b R 000 bl AT i, 95 300 0 i 5 R L3R 2,

Table 2 Fusion results of the optimal set and the averaging method
F 2 MRS BEERELE SRR

AL KL IR Y0 72 SRS YRR 72
1 901.1500 1.1500 898.1667 1.8333
2 906.0500 6.0500 896.0000 4.0000
3 900.0500 0.0500 896.0667 3.9333
4 902.3000 2.3000 896.9333 3.0667
5 900.2000 0.2000 897.9333 2.0667
6 901.7000 1.7000 898.4667 1.5333
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Table 3 Fusion results of the optimal set and the reliability algorithm
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AR EL e Yint i A SEPERLE Yt i
1 901.1500 1.1500 898.2414 1.7586
2 906.0500 6.0500 896.1270 3.8730
3 900.0500 0.0500 896.0571 3.9429
4 902.3000 2.3000 896.8645 3.1355
5 900.2000 0.2000 897.9197 2.0803
6 901.7000 1.7000 898.4814 1.5186
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Fig.1 Sensor sampling data
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Fig.2 A comparison chart of integration errors with different methods
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Fig.3 Sampled data of failure sensors
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Fig.4 A comparison chart of anti-interference of fusion data
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