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Skew Correction of Business Card Images for PDA
Application
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ABSTRACT

We present an efficient algorithm for skew correction of business card images obtained by a PDA (personal
digital assistant) camera. The proposed method is composed of four parts: block adaptive binarization (BAB),
stripe generation, skew angle calculation, and image rotation. In the BAB, an input image is binarized block by
block so as to lessen the effect of irregular illumination and shadow over the input image. In the stripe
generation, character string clusters are generated merging adjacent characters and their strings, and then only
clusters useful for skew angle calculation are output as stripes. In the skew angle calculation, the direction
angles of the stripes are calculated using their central moments and then the skew angle of the input image is
determined averaging the direction angles. In the image rotation, the input image is rotated by the skew angle.
Experimental results shows that the proposed method yields skew correction rates of about 93% for test images

of several types of business cards acquired by a PDA under various surrounding conditions.
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Fig. 1. Block diagram of the proposed skew correction method.
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Fig. 2. Business card images oblained by a PDA camera and the result images of GB: (a) input image 1, (b) input
image 2, (c) binary image for input image 1, and (d) binary image for input image 2.
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Fig. 4. Result images of the block classification for
the images in Figs. 2(a) and 2(b): (a) result image for
Fig. 2(a) and (b) result image for Fig. 2(b), where
gray parts represent CBs and black ones BBs.
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Fig. 5. Result images of the BAB for the images in
Figs. 2(a) and 2(b): (a) result image for Fig. 2(a) and
(b) result image for Fig. 2(b).
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Fig. 6. Resuit images of the cluster generation for the
images in Fig. 5: (a) result image for Fig. 5(a) and
(b) result image for Fig. 5(b).

3l ke FE2EEE AP S8 o
3} 3o 0915]% FARRIEE o|43 FH2HE
8 =] uxpst SB2EE] A AEE e
g ol gt

7%l el iE

m:zrx(x—?c)"(y-})”_ 5.4=0,1,2,@4

4.UL1+(.U'0 M)Z
(#’ﬂ+#<l‘)L

o714 xst y& 7z EAS] 49 o

o] A 4% vepick AAdE ZRl2HE B
A g spe<pptt ezeu®l AL WS
HAElE zEeflolxz BERIE o714

s Fe)zEle] Z7] pyoll gk o x

Copytight (C) 2003 NuriMedia Co., Ltd.

T

2 o
-z /{/‘

(a)

5'-’“"7—--22

(b)

a7 7. 23 62] Aol gk 2Esjelx RF A}
34k (@) 1% 6()ell digk A3t 44k b) 23 6b)el
ot Az 3y

Fig. 7. Result images of the stripe generation for the
images in Fig. 6: (a) result image for Fig. 6(a) and
(b) result image for Fig. 6(b).
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Fig. 8. Result images of the image rotation for the
images in Figs. 2(a) and 2(b): (a) result image for
Fig. 2(a) and (b) result image for Fig. 2(b).
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Fig. 10. Images of several types of business cards acquired by the PDA under various surrounding conditions: (a)
ordinary business card on white paper, (b) ordinary business card on wood grain desk, (c), (d) special business cards
with patterns on wood grain desk, (e) special business card of textured surface on woon grain desk, and (f) ordinary

business card on two-tone desk.
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Fig. 11. Result images of the skew correction for the images in Fig. 10 by Avanindra’s method.
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Fig. 12. Result images of the skew correction for the images in Fig. 10 by the proposed method.
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Table 1. Skew correction rates of Avanindra’s method and the proposed method.

: Avanindra Proposed
Type of Surrounding
business card |  condition with GB with BAB with GB' with BAB*

Good 36% 46% 70% 96%

Ordinary
ik : 34% 40% 66% 92%
Good 30% 42% 60% 96%

Special
1 16% 38% 54% 88%
Total 29% 41.5% 62.5% 93%

1: the case that the BAB is replaced with the GB in the proposed method

2: the case of the proposed method itself
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F 2. Avanindra®] HPH 3} A)gkEl vbHe] RMSE Al
Table 2. RMSE performances of Avanindra’s method and the proposed method.

Type of Surrounding Avanindra Proposed
business card | . condition with GB with BAB with GB with BAB

Good 13.48° 12.69° 15.96° 032°

Ordinary
m 13.64' 15.60° 14.04" 0.34°
Good 14.75° 15.66° 12.84° 0.42°

Special
m 18.13° 15.74° 12.91° 0.60°
Total 15.11° 14.98° 13.99° 0.43°

(a) (b)

3% 13. PDACA 18 W3 kst 3] 2Aldl 44k @) 93 94 b) 34 BmAd 4
Fig. 13. An input business card image and its skew-corrected image on the PDA: (a) input image and (b)
skew-corrected image.
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