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Abstract

In this paper, a pattern recognition method of surface mount device(SMD) IC using wavelet
transform and neural network is proposed. We chose the feature parameter according to the
characteristics of coefficient matrix which is obtained from four level discrete wavelet transform
(DWT). These feature parameters are normalized and then used for the input vector of neural network
which is capable of adapting the surroundings such as variation of illumination, arrangement of objects
and translation. Experimental results show that when the same form of feature pattern, as is used for
learning, is put into neural network and gained 100% rate of recognition irrespective of SMD IC kinds,
location and variation of illumination. In the case of unused feature pattern for learning, the recognition
rate is 85.9% under the similar surroundings, whereas an average recognition rate is 96.87% for the
case of reregulated value of illumination. Proposed method is relatively simple compared with the
traditional space domain method in extracting the feature parameter and is also well suited for
recognizing the pattern’s class, position and existence. It can also shorten the processing time better
than method extracting feature parameter with the use of discrete cosine transform(DCT) and adapt
the surroundings such as variation of illumination, the arrangement and the (ranslation of SMD IC.
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Table 1. The algorithm for extracting

feature parameter of the coefficient
matrix of low frequency.

[CAL,CH1,CVI,CD1]1=DWT2(IMG, db2’);
[CA2,CH2,CV2,CD2]=DWT2(CAL,'db2');
[CA3,CH3,CV3,CD3]=DWT2(CA2,’db2");
[CA4,CH4,CV4,CD4]=DWT2(CA3,’dh2');
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g g FE «/
for i=(1:16)
for j=(1:16)
A4H()=A4H(G)+ abs(CA4(, 1))
A4V(1)=A4V(1)+ abs(CA4G, }));
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end;
end;
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Table 2. The algorithm for extracting fea-
ture parameter of the coefficient

matrix of horizontal high frequency.

for i=(1:16)
for j=(1:16)
H4V(i)=H4V(j)+ abs(CHA4(, j));
end;

end;
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Table 3. The algorithm for extracting
feature parameter of the coefficient
matrix of vertical high frequency.

for 1=(1:16)
for j=(1:16)
V4H(1)=V4H(j)+ abs(CV4(, j));
end;
end,
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The algorithm for  extracting

feature parameter of the coefficient
matrix of diagonal high frequency.
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for i=(1:16)
for j=(1:16)

D4H(j)=D4H(j)+ abs(CD4(, 1))
D4AV(i)=D4V(i)+ abs(CD4({, D)
end;
end;
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Table 5. The configuration of teaching
vector for (a) position 1, (b)
position 2, (c¢) position 3, (d)
position 4 and (e) teaching vector
for each models.
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