1000-9825/2002/13(01)0085-07 ©2002 Journal of Software Vol.13, No.1

*
1 ]
( , 210093)
E-mail: lizuo@263.net; sjcai @nju.edu.cn
http:// www.nju.edu.cn
OCR(optical character recognition) . )
: TP391 2A
(optical character recognition, OCR) , ,
,OCR
. OCR
) 3 OCR : 23],
: : “, 3
[5~8]
,OCR ’ 1 2
3 ) ,
) - OCR
1
* : 2000-03-21; : 2000-08-12
(1967 ), , , , ) ; (1974 ),

(1944 ),
,CAD,

© PEBREBALTU bt/ www. jos. org. cn



86 Journal of Software 2002,13(1)

N . Pv.  Pn={p# Op N}.
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OPP10 ,

12 , 12786 1.
Tablel Performance comparison between VHTender and OPP 10(demo)
1 VHTender OPP10(demo)

ltem Quantity  Recognition  Average processing  Average recognition Averﬁgfe spe_ed of Afver?lge_speed
feror rate (%)  speed (Spage) speed (s/page) match function  of collation
System 0 (s/times) (min./page)
OPP 10 (Demo) 88 99.31 1.95 N/A N/A 2.2
VHTender 41 99.68 2.49 0.51 1.78x 107 0.7
) ) . , . ¢ 7))
(7)) (7)) .
) , 2.
Table2 Analysisabout the reason of error
2
Reason of error
Similar shape Merged Degraded Unknown Total
System name
OPP 10 (Demo) 57 12 7 12 88
VHTender 25 11 0 41
(1) OPP10 , VHTender,
( I~1=~D , VHTender OPP10
2 , VHTender ,
, . OPP10 ,
3 ,VHTender
5
OCR - . -
VHTender
References:
[1]  Trier, O.D., Jain, A.K., Taxt, T. Feature extraction methods for character recognition——a survey. Pattern Recognition, 1996,29(4):
641~662.
[2] Cho, S.-B. Recognition of unconstrained handwritten numerals by double self-organizing neural network. In: Proceedings of the

[3

[4

[5]

[6]

13th International Conference on Pattern Recognition. Vienna: |EEE Press, 1996. 426~430.

Chuang, Chen-Tsun, Tseng, Lin-Yu. A heuristic algorithm for the recognition of printed Chinese characters. |EEE Transactions on
Systems, Man, and Cybernetics, 1995,25(4):710~717.

Ho, T.K., Hull, J.J., Srihari, S.N. Decision combination in multiple classifier system. |[EEE Transactions on Pattern Analysis and
Machine Intelligence, 1994,16(1):66~75.

Oh, I1-Seok, Lee, Jin-Seon, Suen, Ching Y. Analysis of class separation and combination of class-dependent features for
handwriting recognition. |EEE Transactions on Pattern Analysis and Machine Intelligence, 1999,21(10):1089~1094.

Oh, 1l Seok, Suen, Ching Y. A feature for character recognition base on directional distance distribution. In: Werner, B., ed.
Proceedings of the 4th International Conference on Document Analysis and Recognition. Ulm: IEEE Computer Society, 1997.
288~292.

© rhiEpk

http:/ www. jos. org. cn



- 91

[71  Yamada, Keiji. Non-Uniformly sampled feature extraction method for Kanji character recognition. In: Werner, B., ed. Proceedings
of the 4th International Conference on Document Analysis and Recognition. Ulm: |EEE Computer Society, 1997. 200~205.

[8] Wang, Shu-hua Li, Zuo, Yang, Ruo-yu, et al. A document image understanding system for tender. In: LU, Jian, ed. Proceedings of
the International Symposium on Future Software Technology’99. Tokyo: Software Engineers Association, 1999. 360~362.

A Character Recognition Approach Based on Feature Line Necessary-Sufficient
Condition Detection*

LI Zuo, WANG Shu-hua, CAI Shi-jie

(State Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210093, China)
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Abstract: The performance of a character recognition system depends heavily on what features are being used.
In this paper, an optical character recognition method based on match of feature lines is presented. By extracting the
feature lines from bitmap of character and detecting the necessary-sufficient condition with templates by baseline
superposed, this method carries out the recognition with a very high efficiency. The process of selecting and
adjusting the feature lines from template is also described. Then, a new way for collating is proposed. By the hand
of displaying skeletons of recognized characters that overlap the original bitmap, this method makes finding errors
easier. Finally, the performance evaluation based on comparison is given.

Key words: computer graphics; character recognition; feature extraction; feature line; necessary-sufficient condition
match
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