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(Recognition of License Plates Using a Hybrid Statistical
Feature Model and Neural Networks)
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Abstract A license plate recognition system consists of image processing in which characters and
features are extracted, and pattern recognition in which extracted characters are classified. Feature
extraction plays an important role in not only the level of data reduction but also performance of
recognition. Thus, in this paper, we focused on the recognition of numeral characters especially on the
feature extraction of numeral characters which has much effect in the result of plate recognition. We
suggest a hybrid statistical feature model which assures the best dispersion of input data by
reassignment of clustering property of input data. And we verify the effectiveness of suggested model
using muiti-layer perceptron and learning vector quantization neural networks. The results show that
the proposed feature extraction method preserves the information of a license plate well and also is
robust and effective for even noisy and external environment.

Key words : license plate, statistical feature, independent component analysis, numeral character
recognition, neural network
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Feature Model Result % MSE Epochs
PCA 164/200 82 0.0534 X
LDA 157/200 785 0.0574 X

PCA+LDA 196/200 98 0.0332 X
PCA+ICA 200/200 100 0.0001 483
PCA+ICA
‘LDA 200/200 100 0.0013 454
¥ 3 LVQ & dHepig
competitive layer (subclass) @ 80 * 300,
linear layer (target class) : 10 * 1
LVQ Learning parameter | « inc | @ dec epochs
case A 0.015 0.2 200
case B 0.5 02 100
¥ 4LVQ 04 A3} Case A
Dimension | Processing
(v}

Model Result % Reduction | Time (sec)
PCA 184/200 | 92 =98% 9.125
LDA 184/200 92 0% 156.907

PCA+LDA | 179/200 | 895 =098 9.219

PCA+ICA [ 180/200 Q0 =98% 9.109

PCA+ICA P
"LDA 181/200 | 90.5 =98% 9.016

E 5LVQ 94 A7 : Case B
Dimension | Processing
[+)

Model Result % Reduction | Time (sec)
PCA 165/200 | 825 =98% 5.110
LDA 186/200 | 93 0% 80.485

PCA+LDA 163/200 | 81.5 =98% 5.062

PCA+ICA 180/200 Q0 =08% 5125
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‘LDA 185/200 | 925 =98% 5.094
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