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Region Analysis of Business Card Images Acquired in PDA
Using DCT and Information Pixel Density
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ABSTRACT

In this paper, we plesent an ctficient algorithm for iegion analysis of business caid umages acquired m a
PDA by usmg DCT and wformanon pixel density The pioposed method consists of three parts  1egion
segmentation, nformation region classification, and text region classification In the teglon segmentation, an mput
business caid 1mage 15 partitioned mto $x8 blocks and the blocks are classified mio information and backgiound
blocks using the normalized DCT energy wn then low frequency bands The mput image s then segmented into
mtormation and backgiound regions by region labelmg on the classified blocks In the mfoimation region
classefication, each mformaton 1egion & classified mto prtue region o1 text region by using a tatio of the DCT

encigy of honizontal and vertical edge components to that m low frequency band and a density of information
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pixels, that ate black pixels m its bimanzed region In the text regron classification, each text tegion 15 classitied

mito lmge character region or small chatacter 1egion by using the density of mformation pixels and an averaged

horizontal and vertical run-lengths of information pixels Experimental results show that the proposed method

yields good performance of region segmentation, mformation 1legion classification, and text 1egion classification

for test 1mages of several types of busmmess caids acquited by a PDA undet vartous surrounding conditions In

addition, the etror rates of the proposed icglon scgmentation are about 2 2-101% lower than those of the

conventional region scgmentation methods It 18 also shown that the crror rates of the proposed miormation

region classification 1s about 7 7% lower than that of the conventional mformation region classification method
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Fig. 1. Block dlagram of the proposed region analysis method.
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Fig. 2. Averaged energy  distribution of DCT
coefficients in 8%8 blocks according to zigzag scan
order.
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block classification.
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Fig. 4. A business card image acquired in a PDA and
its result of the block classification: (a) Original
image and (b) the result image of the block
classification, where gray parts in Fig. 4(b) represent
information blocks and black ones background blocks.
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Fig. 5. The region map image of the result of the
region labeling and the result image of the region
scgmentation by the elimination of isolated regions
for the image in Fig. 4(b): (a) The region map
image of the result of the region labeling and (b)
the result image of the region segmentation by the
elimination of isolated regions.
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Fig. 6. DCT coefficients in 8x8 block used in the
information block classification.
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Fig. 7. The region map image of the result of the
information region classification for the image in
Fig. 5(b), where dark gray parts represent text
regions, bright gray ones picture regions, and black
one background region.
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Fig. 8. The region map image of the result of the text
region classification for the image in Fig. 7, that is
the region map image of the final result of the
region analysis for the image in Fig. 4(a), where
white parts represent large text regions, dark gray
ones small text regions, bright gray ones picture
regions, and black one background region.
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segmentation by using block variance, (¢) region segmentation by using edge information in each block, (d) region
segmentation by using block DCT energy, and (e) proposed region segmentation.
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Fig. 11. A special business card image of textured surface, an ordinary business card image, and their region map
images of the result of information region classification: (a), (b) Original images, (c), (d) information region
classification by using distribution density of black pixels, and (e), (f) proposed information region classification.
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Fig. 12. An ordinary business card image and its tesults in the proposed region analysis: (a) Original image, (b) region
segmentation, (c) information region classification, and (d) text region classification.
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Fig. 13. A special business card image of patterns on its surface and its results in the proposed region analysis: (a)
Original image, (b) region segmentation, (c) information region classification, and (d) text region classification.
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Fig. 14. A produced image as a standard for region
segmentation.
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Table. 1. Error rates of region segmentation for the
conventional region segmentation methods and the
proposed region segmentation method.
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