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Fig. 1. Schematic diagram of experimental system.
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A @ Qutput Vector F : Transfer function

Fig. 2. Construction of 2-layer neural network used.
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X0 = 0.1939 - 0.1909X1 - 0.3707X4 + 9.0555X5 - 2.7747X6 + 0.08275X7 1

Table 1. The variables and the adjusted R-square values of five
selected models by REG procedure in SAS.

v?r?éb?is Variables selected R—sjgggcsetidalue
4 X1 X4 X5 X6 0.7217
5 X1 X4 X5 X6 X7 0.7301
6 X1 X2 X4 X5 X6 X7 0.7352
7 X1 X2 X4 X5 X6 X7 X8 0.7341
3 X1 X2 X3 X4 X5 X6 X7 X8 0.7328

X1 : average area of power spectrum

X2 : difference between maximum and minimum area
of power specturm

X3 : average of x-coordinate in centroid

X4 : average of y-coordinate in centroid

X5 : difference of x-coordinate in centroid

X6 : difference of y-coordinate in centroid

X7 . average peak resonant frequency

X8 : difference of peak resonant frequencies

Table 2. Inspection result by 5 multiple regression models.

No. of Correct classification (%) Error ratio(%)
Variables Good Crack Total Type I  Type Il
4 95.0 94.0 945 5.0 6.0
5 96.0 940 95.0 4.0 6.0
6 96.0 94.0 95.0 4.0 6.0
7 96.0 94.0 95.0 4.0 6.0
8 96.0 94.0 95.0 4.0 6.0
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Atk ® 4 ggo] Ed F Lo AZF=S BAE TFT 2 ) M2 200709 A
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A = F([W,IxF([W,]x[P]+[B;])+[B,]) (2)
o 7] ol A,
F, : 439 d<¥S(tangent-sigmoid) F, : 829 HE ¥4 (log-sigmoid)
W, 4833 29Fe dA%=E W, : 24933 2839 Qa3
B, d83%9 24939 HH B, : 4837 243%9] #HH
P 49 A &8

Table 3. Comparision of floating points calculations(flops) and
sum squared error(SSE) among different input
neuron and impact signal.

No. of )
) Impact signal Flops SSE
input neuron
16 2 sets 778,226,900 8.38694
4 sets 951,783,954 6.29695
2 sets 302,486,657 131614
32 4 sets 604,604,313 1.00307
64 2 sets 856,362,543 0.00099
4 sets 896,907,211 0.00103
Table 4. Inspection result by neural network.
No. of Impact  Correct classification (%) Error ratio(%)
input neuron  signal Good Crack Total TypeI Type II'
2 sets 96.0 80.0 88.0 40 20.0
16 4 sets 99.0 94.0 96.5 1.0 6.0
% 2 sets 96.0 97.0 96.5 4.0 3.0
4 sets 96.0 94.0 95.0 4.0 6.0
2 sets 92.0 99.0 955 8.0 1.0
64 4 sets 93.0 99.0 96.0 7.0 1.0

* Type I ! classifying crack-free eggs as cracked
Type II : classifying cracked eggs as crack—free
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