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Sealed electronic equipment loose particle positioning technology
based on kNN algorithm of parameter optimization

Sun Zhigang' Wang Guotao'> Gao Mengmeng' Gao Leizhen® Jiang Aiping'

(1. Electronic Engineering College, Heilongjiang University, Harbin 150008, China;
2. Military Apparatus Research Institute, Harbin Institute of Technology, Harbin 150001, China)

Abstract : Detection of the loose particles is urgently required in the production of sealed electronic equipment. Particle impact noise
detection is a national aerospace electronic component loose particles detection method. Aiming at the problem of the large volume of the
sealed electronic equipment and the difficulty in determining the position of the loose particle, this paper uses the parameter optimized
kNN algorithm to locate the loose particle. After building a positioning experiment system and designing a specimen model, a multi-
channel loose particle signal is obtained, and the time domain and frequency domain features with excellent performance are extracted as
the data set for kNN algorithm learning. The grid search method is used to find the optimal k value selection, distance measurement and
weight setting of the kNN algorithm, then the kNN algorithm of parameter optimization is used to establish the plane and space
positioning models respectively. The experimental results show that using the kNN algorithm of parameter optimization for loose particle
positioning, the accuracy of plane and space positioning reaches 81.18% and 79.34% respectively, which effectively improves the
positioning accuracy under traditional conditions.
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Fig. 1  Block diagram of the loose particle positioning experiment system
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Fig. 4  Analysis effect diagram of feature information gain and classification accuracy
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Table 1 Detailed description of plane positioning data
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Table 2 Detailed description of spatial positioning data
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Table 4 Positioning effect of different k values

T E

r g . e S
FENIZER]  n_neighbors  MRFEAKL P HERR/ %

3 19 192 14 872 77.49
ST RE 7 5 19 192 14 916 77.72

7 19 192 14 941 77.85

4 20 442 14 878 72.78
23 ) 7 oL 5 20 442 14 937 73.07

9 20 442 14 975 73.26
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Table 5 Positioning effect of different distance functions
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euclidean 19 192 14 916 77.72
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Table 6 Positioning effect of different weight settings
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Table 7 Positioning effect of KNN classification

model based on parameter optimization
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Table 8 Positioning effect of kNN classification

model based on Mahalanobis distance
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