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Abstract A military shelter for communication and information is necessary to optimize the integrated combat ability
of weapon systems in the network centric warfare. Therefore, the military shelter is required for EMI shielding
performance. This study examines the stable measurement points for EMI shielding effectiveness of a military shelter
for communication and information. The measurement points were found by analyzing the EMI shielding effectiveness
measurement data with data mining technique and process capability analysis. First, a support vector machine was
used to separate the measurement point that has stable EMI shielding effectiveness according to set condition. Second,
this process was conducted with process capability analysis. Finally, the results of data mining technique were
compared with those of process capability analysis. As a result, 24 measurement points with stable EMI shielding
effectiveness were found.
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Fig. 2. Hyperplane in case of two separable categories
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Table 3. Part of EMI shielding effectiveness data(1GHz(V))
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EMI shielding performance of measurement points
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Table 2. Classified point by separating hyperplane

Process capability index (rear)

Frequenc 150 1GHz 1GHz 10GHz | 10GHz
eyl | @ | v | @ | W
Criteria SVMI(SVMI_2)
20 19 19 19 19
21 20 20 20 22
Point number
22 21 21 21 24 —Cp (150KH7) -+++Cp (1GHZ(I)) = = Cp (1GHZ(V)) —Cp (10GHz(I)) —Cp (10GHz(V))
2 2 2 2 2 Fig. 8. Process capability index(rear)
24 23 23 23 54
25 24 54 24 56 RO -
Process capability index (left side)
26 25 55 25 57 12
41 26 56 26 59 »
54 54 57 32 61 S06
55 55 58 33 89 o
0.2
56 56 89 54 91 0
57 57 90 55 92 Point number
58 58 91 56 93 —Cp (150kHz) - -+ Cp (1GHz(H)) = = Cp (1GHZ(V)) =—Cp (10GHz(H)) —Cp (10GHz(V))
Point 59 59 92 57 94 Fig. 9. Process capability index(left side)
Number 60 60 93 58 96
89 61 59 Process capability index (front)
90 68 60
91 89 61
92 90 68
93 91 89
94 92 90
95 93 91 Point number
=—Cp (150kHz) - +++Cp (1GHz(H)) Cp (1GHZ(V)) ==Cp (10GHz(H)) ==Cp (10GHz(V))
9% 94 92 , .
o5 % Fig. 10. Process capability index(front)
96 94
05 Process capability index (right side)
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104
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Table 3. Points with stabled EMI shielding effectiveness as

a result of process capability analysis

Front Rear Left side | Right side

54 19 32 89

55 20 33 90

56 21 34 91

Point 57 22 92
Number 58 23 93
59 24 94

60 25 95

61 26 96

Table 4. Points with stabled EMI shielding effectiveness

Frequency
Point | 150kHz | 1GHz(H) | 1GHz(V) | 10GHz(H) | 10GHz(V)
Average of EMI shielding effectiveness(Cp)

19 86.60 90.64 92.51 87.71 88.16
(0.37) (0.69) (0.79) (0.66) (0.62)
- 88.31 90.29 92.04 88.38 86.78
0.77) (0.63) (0.78) (0.92) (0.57)
- 89.02 92.84 92.87 87.78 87.29
(0.71) (0.93) (1.03) (0.71) (0.59)
2 87.93 92.36 92.80 88.31 88.20
(0.59) (0.84) (0.93) (0.76) (0.78)
23 88.44 89.78 91.20 88.53 86.62
(0.76) (0.74) (0.88) (0.67) (0.45)
24 88.00 89.71 89.40 86.82 88.04
(0.94) (0.78) (0.73) (0.57) (0.78)
25 87.60 89.64 88.71 87.31 86.62
(0.82) (0.75) (0.62) (0.64) (0.55)
26 87.16 89.56 88.91 86.93 89.11
(0.81) (0.90) (0.72) (0.66) (0.80)
54 88.33 90.76 91.53 88.16 88.18
(0.65) (0.69) (0.60) (0.61) (0.56)
55 87.67 90.96 92.02 88.02 87.07
(0.69) (0.63) (0.91) (0.73) (0.47)
56 88.78 92.18 93.56 89.33 88.11
(0.94) (0.87) (1.11) (0.85) (0.63)
57 88.62 93.22 92.64 88.93 88.24
(0.82) 0.91) (1.04) (0.72) (0.63)
58 88.67 89.84 91.09 88.78 87.36
(0.86) 0.94) (1.05) (0.73) (0.50)
59 87.98 90.38 89.89 88.11 88.36
(0.90) (0.89) (0.78) (0.78) (0.62)
60 87.93 89.53 88.53 88.18 86.67
(0.75) (0.79) (0.59) (0.69) (0.48)
61 86.89 89.62 88.87 87.69 §89.22
(0.66) (0.72) (0.59) (0.58) (0.74)
89 87.78 90.62 92.69 88.11 88.42
(0.92) (0.59) (0.81) (0.54) (0.54)
90 87.98 91.71 91.64 89.29 87.51
(0.92) (0.73) (0.73) (0.76) (0.48)
9] 88.71 93.07 92.62 88.84 88.56
(0.85) (1.22) (0.81) (0.69) (0.54)
90 89.20 93.29 9231 88.89 88.33
(0.88) (1.05) (0.91) (0.68) (0.53)
093 88.87 89.89 90.87 88.62 88.67
(0.88) (0.86) (0.90) (0.63) (0.65)
04 88.04 89.98 89.33 87.40 88.51
(0.82) (0.86) (0.73) (0.46) (0.60)
05 87.27 89.58 88.78 88.36 87.53
(0.75) (0.74) (0.67) (0.60) (0.48)
% 87.02 89.51 88.78 86.24 8791
(0.79) (0.70) (0.68) (0.54) (0.70)
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