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Block Adaptive Binarization of Business Card Images
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ABSTRACT

In this paper, we propose a block adaptive binarization (BAB) using a modified quadratic filter (MQF) to
binarize business card images acquired by personal digital assistant (PDA) cameras effectively. In the proposed
method, a business card image is first partitioned into blocks of 8x8 and the blocks are then classified into
character blocks (CBs) and background blocks (BBs). Each classified CB is windowed with a 24x24 rectangular
window centering around the CB and the windowed blocks are improved by the pre-processing filter MQF, in
which the scheme of threshold selection in QF is modified. The 8x8 center block of the improved block is
binarized with the threshold selected in the MQF. A binary image is obtained tiling each binarized block in its
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original position. Experimental results show that the MQF and the BAB have much better effects on the

performance of binarization compared to the QF and the global binarization (GB), respectively, for the test

business card images acquired in a PDA. Also the proposed BAB using MQF gives binary images of much

better quality, in which the characters appear much better clearly, over the conventional GB using QF. In

addition, the binary images by the proposed BAB using MQF yields about 87.7% of character recognition rate

so that about 32.0% performance improvement over those by the GB using QF yielding about 55.7% of

character recognition rate using a commercial character recognition software.
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Fig. 3. A business card image obtained by a PDA camera and its binarization result images: (a) Original image, (b) GB using
Otsu’s threshold selection method, (c) pixel adaptive binarization by Rodtook’s method, and (d) GB using QF.
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Fig. 7. Business card image 1 having irregular illumination and its binarization result images: (a) Original image, (b) pixel
adaptive binarization by Rodtook’s method, (c) GB using QF, (d) BAB using QF, and (e) proposed method.
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Fig. 8. Business card image 2 having shadow and its binarization result images: (a) Original image, (b) pixel adaptive
binarization by Roditook’s method, (¢} GB using QF, (d) BAB using QF, and (e) proposed method.
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Fig. 9. Business card image 3 having irregular i]lumination and its binarization result images: (a) Original image, (b) pixel
adaptive binarization by Rodtook’s method, (c) GB using QF, (d) BAB using QF, and (e) proposed method.
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Table 1. Comparative character recognition rates on the binary images obtained by the GB, Rodtook’s method,
the GB using QF, the BAB using QF, and the proposed BAB using MQF for the test business card

images by FineReader 5.0.

Type of Surrounding GB using BAB using | BAB using
business cards | condition | Ob (%) |Rodtook (%) | op gy | QF (%) | MQF (%)
Good 64.6 69.9 68.0 87.1 92.5
Ordinary
m 50.1 60.8 60.7 71.5 89.6
Good 46.9 52.9 58.6 78.9 85.0
Special
m 34.0 54.4 354 60.3 83.5
Average 48.9 59.5 55.7 74.5 87.7
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