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Clustering Analysis of Quayside Hoist Motor
Status Based on SOM Neural Network

TANG Gang ,YAO Xiaoqgiang , HU Xiong
(College of Logistics Engineering,Shanghai Maritime University,Shanghai 201306, China)

Abstract: In order to identify the status and classify the complex non-linear mode of quayside hoist
motor, we analyzed the factors which influence the identification of motor status, such as motor training
signal set, feature extraction method and so on, and designed a status clustering analysis method based on
SOM(self-organizing feature map) neural network. The simulation results of Python show that the
vibration intensities of hoisting motor can be clustered into five categories, which correspond to the five
working states of the motor, and the range of each kind of vibration intensity data can be obtained. This
method can implement the adaptive classification of motor vibration intensity effectively and rapidly,
identifying the status identification of quayside hoisting motor and providing basis for the maintenance of
quayside hoisting motor.
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3.2.4
SOM x oy 1 2 3 1 5
. L x  0.72 0.51 0.87 0.21 0.98
. y 0.69 0.86 0.49 0.98 0.21
L x 0.71 0.51 0.86 0.20 0.98
y 0.71 0.86 0.52 0.98 0.21
di= [ X=W, | = 21 (2, () —w; @)* (5) L x  0.72 0.58 0.85 0.26 0.98
y  0.69 0.82 0.53 0.97  0.22
. d; - x 0,71 0.52 0.8 0.22  0.98
) ) d, = min(d,) . y 0.70 0.85 0.50 0.98  0.21
395 Lo x  0.69 0.50 0.8 0.20  0.97
o vy 0.72 0.87 0.54 0.98  0.25
’ T x 0.71 0.53 0.8 0.22  0.97
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- 1 max
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e , y  0.69 0.84 0.52 0.97  0.22
0: B 1 T L x 0.71 0.55 0.8 0.25  0.97
T e y  0.70 0.83 0.54 0.97 0.24
° L x 0.71 0.53 0.8 0.23  0.98
3.2.6 vy 0.70 0.8 0.51 0.97 0.22
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Table 2 Classification interval of hoist motor vibration intensity data
1 2 3 4 5
1 (0, 1. 99 (1. 99, 6.87) (6.87, 11.76) (11. 76, 16. 64) (16. 64, =)
1 (0, 1.59 (1.59, 6.62) (6.62, 11. 65) (11. 65, 16.68) (16. 68, =)
1 (0, 1. 0 (1. 04, 4.90) (4.90, 8.76) (8.76, 12.62) (12.62, o=)
1 10 (0, 1.5D (1. 51, 5.32) (5.32, 9.12) (9.12, 12.93) (12. 93, o)
1 11 (0, 1.45) (1. 45, 5.66) (5.66, 9.87) (9. 87, 14.08) (14. 08, == )
1 12 (0, 1. 38 (1. 38, 5.40) (5.40, 9.41) (9.41, 13.42) (13.42, o)
1 13 0, 1.73) (1.73, 6.19) (6.19, 10.64) (10. 64, 15.10) (15.10, o)
1 14 (0, 1. 69 (1. 69, 5.60) (5.60, 10. 3D (10. 31, 14.62) (14.62, =)
1 15 (0, 1.7D) (1.71, 5.46) (5.46, 9.2D) (9.21, 12.97) (12. 97, o0)
1 16 (0, 1. 64) (1. 64, 5.20) (5.20, 8.77) (8.77, 12. 3D (12. 34, =)
1 17 (0, 1.46) (1. 46, 5.45) (5.45, 9.4 (9. 44, 13. 43 (13.43, ==)
1 18 (0, 1. 30) (1. 30, 5.56) (5.56, 9.81) (9. 81, 14.07) (14. 07, ==)
1 19 (0, 1. 69 (1. 69, 5.97) (5.97, 10. 24) (10. 24, 14.5D (14.51, ==)
1 20 (0, 1.32) (1. 32, 5.19) (5.19, 9.05) (9.05, 12. 9D (12.91, =)
2 .14 d 10, 1.54], 2(1. 54, 5.70], 3 (5.
s 70, 9. 86], 4(9. 86, 14. 02] 5(14. 02,
. , 14 d o),
1.54, 5.70, 9. 86 14. 02, \ N 5
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