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An Enhanced Counterpropagation Algorithm for Effective Pattern Recognition
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ABSTRACT

The Counterpropagation algorithm(CP) is a combination of Kohonen competition network as a hidden layer and the outstar structure of
Grossberg as an output layer. CP has been used in many real applications for pattern matching, classification, data compression and statistical
analysis since its learning speed is faster than other network models. However, due to the Kohonen layer’s winner-takes-all strategy, it often
causes instable learning and/or incorrect pattern classification when patterns are relatively diverse. Also, it is often criticized by the sensitivity
of performance on the learning rate. In this paper, we propose an enhanced CP that has multiple Kohonen layers and dynamic controlling
facility of learning rate using the frequency of winner neurons and the difference between input vector and the representative of winner
neurons for stable learning and momentum learning for controlling weights of output links. A real world application experiment - pattern
recognition from passport information - is designed for the performance evaluation of this enhanced CP and it shows that our proposed
algorithm improves the conventional CP in learning and recognition performance.
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Fig. 1. The Structure of proposed CP Algorithm
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Fig. 2. Flow Chart of Proposed CP Algorithm
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Table 1. Pattern Classification of Competition Layer in
the conventional CP

A | S s FEAY | AT | iES

0 % 6 4 37 10
109 4 s 4 5
2 1 106 5

1 43 6 12 3
75 3 p 31 2

y 41 9 48 1

- 81 1 55 4
45 3 7 76 10
67 1 55 10
71 2 9 1

? 79 i i 65 9
86 1 < 3 10
106 2

¥ o2 MotE CP ¢Ie|Ee 4UE uEeHER
Table 2. Pattern Classification of Competition Layer in
the proposed CP

gEdE | gAwd ey JdEdd | sAwE [ HES
0 9 6 4 37 10
109 4 5 4 5
2 3 106 5
| 43 3 6 12 10
67 1 7 76 10
75 3 3 55 10
41 9 9 1
2 81 1 ° 65 9
3 86 10 < 33 10
1 5 9
6
< 4
2 1
8
9 1
1 7
2 3
0
5 0
a3 4. E 20l tist Kohonen2! Map

Fig. 4. Kohonen Map of Table 2
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Fig. 5. Dynamic Control of Learning rate in
Proposed CP
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Table 3. Performance Comparison for Numeric Code

Recognition
A% | HEds | a4F
CP 1 10000 95/110
1 10000 97/110
Axd Cp 2 4720 110/110
3 5150 110/110
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Table 4. Performance Comparison for English Code
Recognition
A= A A4
CP 1 130/260
1 141/260
15 Cp 5 2207260
10 243/260
15 253/260
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Table 5. Parameters for Proposed CP
LR o ehFa s Ié]
Ccp 0.01 10000
N HACP 0.01 10000 0.7
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Fig. 6. Number of Recognition with respect to the
Number of Competition layers in Proposed CP
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