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Research and Application of EIman Neural Network Multi-sensor Fusion Technology
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Abstract: While the output performance of the gravity sensors is greatly deteriorated because their device characteristics are easily affected by
environment temperature and various non-target parameters, Elman neural network multi-sensor fusion technology is adopted to solve the
problem. Sensor information fusion is the technology that is able to comprehensively process and optimize variety information acquisition,
representation and their intrinsic relations. With fusion, the information of multi-sensors can precisely and perfectly reflect the characteristics of
environment. The errors caused by the nonlinearity of system and external interference are compensated by adopting Elman neural network. The
simulation indicates that the algorithm features small amount of calculation, goodness of fitting, and high accuracy.
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Fig.1 Principle of data fusion technology
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Fig.2  Structure of Elman neural network
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Fig.3  Flowchart of data fusion
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Tab.1 Sensor sampling data values

LUk e N

KW E Uy/mV

/kg -10C 0°C 10 C 20 C 30 C 40 C 50 C
10 24.01 22.39 19.42 16.36 14.53 13.44 11.12
20 30.75 28.32 25.54 22.08 20.11 18.52 16.03
30 37.34 34.91 31.53 27.99 25.84 23.68 20.76
40 43.31 41.35 37.66 33.48 31.20 29.04 25.53
50 50.24 47.47 43.25 39.46 36.73 34.16 30.12
60 56.97 53.62 49.35 45.31 42.25 39.33 35.04
70 62.81 60.04 55.79 51.44 47.78 44.53 39.65
80 69. 84 66. 16 61.87 56.83 53.46 49.42 44.25
90 76.74 72.33 67.53 62.62 58.96 54.79 49.11

100 83.46 78.62 73.81 68. 46 64.33 60.04 53.75

110 88.58 85.02 80.13 74.31 70.30 64.84 58.97

120 94.87 91.33 86.24 80.26 75.48 70.61 63.59

130 102.10 97.01 91.79 85.82 81.23 75.54 68.35

140 107.25 102.99 98.73 91.61 86.58 80.75 72.91
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Fig.4 Elman neural network training process
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Fig.5 Data fusion test sample curves
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Tab.2 Data fusion result analysis
bREME flEE bR (H AEE brE (E AEE bREE UEEE (!
0.230 77 0.227 06 0.384 62 0.387 82 0.538 46 0.530 84 0.692 31 0.686 08
0.233 46 0.381 06 0.547 22 0.690 96
0.231 06 0.374 83 0.538 10 0.692 56
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