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ABSTRACT

In this paper presents Robust k-means clustering-based high-speed bar code decoding method to blur and lighting.
for fast operation speed and robust decoding to blur, proposed method uses adaptive local threshold binarization
methods that calculate threshold value by dividing blur region and a non-blurred region. Also, in order to prevent
decoding fail from the noise, decoder based on k-means clustering algorithm is implemented using area data summed
pixel width line of the same number of element. Results of simulation using samples taken at various worst case
environment, the average success rate of proposed method is 98.47%. it showed the highest decoding success rate
among the three comparison programs.
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Fig. 1 High pass filter (a) Coefficient of high pass filter
(b) High pass filter characteristic
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Luminance Value

Luminance Value

Fig. 2 Luminance value comparison of the barcode image
(a) Ideal barcode image (b) Blur barcode image (c) Y axis
luminance value mean of ideal barcode image (d) Y axis
luminance value mean of blur barcode image
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Fig. 3 Binary result of blur barcode image (a) A part of
blur barcode image (b) Global threshold binarization [6]
(c) Local threshold binarization [7] (d) Adaptive local
threshold binarization
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Fig. 4 Flowchart of decoder operation
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Fig. 5 Noise correction using x-dimension (a) Noise pattern
1 (b) Correction result of (a) (c) Noise pattern 2 (d)
Correction result of (c)
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Fig. 6 Clustering of Area data histogram (a) Result of
x-dimension sampling (b) Result of k-means Clustering
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Table. 1 Decoding result
sample program nm(?}) | e 5 pot:t‘i:ve
positive | negative
sample rate
Z bar 29 11 72.50%
Barcode reader 33 7 82.50%
set 1 40
On Barcode 36 4 90.00%
Proposed Method 39 1 97.50%
Z bar 49 7 87.50%
Barcode reader 49 7 87.50%
set 2 56
On Barcode 52 4 92.86%
Proposed Method 56 0 100.00%
Z bar 80 29 73.39%
Barcode reader 85 24 77.98%
set3 109
On Barcode 108 1 99.08%
Proposed Method 108 1 99.08%
Z bar 47 9 83.93%
Barcode reader 38 18 67.86%
set4 56
On Barcode 51 5 91.07%
Proposed Method 54 2 96.43%
Z bar 205 56 78.54%
Barcode reader 205 56 78.54%
average 261
On Barcode 247 14 94.64%
Proposed Method 257 4 98.47%
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