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Abstract

In this paper, we propose machine printed character recognition methods which utilize the
character type information and divide the character clusters. The characters are subdivided into a
total of seven types, of which six types are for Hangul according to the grapheme combination
fashions and one type for English characters, numerals, and symbols. According to the character
type, we separate input character image into several recognition units and recognize them by using
the direction angle feature. The recognition for each character type is completed by combining
recognition units which are recognized by neural networks respectively. For combining a total of
seven character recognizers, we implemented seven methods such as switching method, integrating
method, and their several variants. As experimental results, we obtained 98.2% recognition rate of
simple switching method, 90.54% of integrating one, and between 97.35% and 98.65% of five
variants.
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Table 1. Hangul recognition unit.

HRU(Type, index) | Recognition Unit Example
HRU(1,1) FC ~1 of 7]
HRU(1,2) \%Y% ] of 7]
HRU(2,1) FC Loof &
HRU(2,2) HV doof X
HRU(3,1) FC+HV T+ of 7
HRU(3,2) \AY% ] of 9
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HRU(4,2) \'AY% I of &
HRU(4,3) LC L. of &
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HRU(5,2) HV of &
HRU((,3) 1.C @ of &
HRU(6,1) FC+HV A of 3t
HRU(6,2) \'4% } of
HRU(6,3) LC v of &
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Table 4. Recognition results of FHRs and CRs.

HRU HRU | HRU 4]& A A&
1471 (%) q14]7] (%)

(1,1) | FHR" 99.63
(12) | FHR? 99.32
@1 | FHR? 99.81
22) | FHR® 9952
(31) | FHRY 99.33
(32) | FHR® 99.74
41) | FHR" 99.49
42) | FHR® 99.25
(43) | FHR® 99.26
(51) | FHE” 9958
(52) | FHR* 97.98
(53) | FHR® 99.68
61 | FHR" 99.25
62) | FHR” 9891
63) | FHR® 99.62

- - CR’ 99.22
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Fig. 10. Distribution of recognition performances of
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Table 5. Type and character recognition rate
of Method 1
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Table 6. Type and character recognition rate
of Method 2.

In Out | Tepe 1 {Type A Tvpe 3 Type 4| Type | Type6 [Type 7} Rect N Recl O {Rect OT)
Twpel | 3106 | 3 | 3B | B | 22 150 | B8 | B3H | 9K
Tipe2| H1 (H3B| 8B | B | 3 18 | B8 | BO1 | BI8
Tped| 816 | 682 [992] 6 | 140 B | 03| LB | W96
Typedy 157 | 1007 315 |72787| 607 BO4 | KB | BT
Tiped| Ml (18071 40 | 910 (H86 YRR 00 | B
Tpe6| X2 [ 182 [ 119 | 95 | 01 | 4320 | 19 | B | BAL | 94l
TopeV| 431 [220| 939 |19 [ 1288 1% |50702| 83K | & | 97

BlEic s
Y

A 9100 | 054 | 920
¥ 7.9 39 ¥AERS 9 Y R
A

Table 7. Type and character recognition rate
of Method 3.
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Fig. 11. Recognition rates with respect to the
recognition methods in Table 3.

LA e 249 84 v‘z—z}wﬂsﬂ ] g2
QuEE At A B 78 Ao Ay

Ry
-
AE <F

8>l L’rE}LH%iD}. JA=7} FEPE 2%
3 #HAe] A=l vlgo] ek, dAIRZE 0.14]
A AAA o 039%el AFels olHel daid 25

9l Az ZEsden, dAAYE 09 Aee
234%92] 229) A7) 3FE&S Blch 5 diREe
del s ﬁé*‘“ At TXPW A= =gk
o] 090149) & 38 BASE & 5 Uk AU 2




20034 9F BT IEEHTE % 40 8 CliR £ 5% 37

¥ 8. Hh 7oA AR aoll W 259 ¥
A e ] ) QA&
Table 8. Runner-up type selection rates and
character recog
respect to threshold B in Method 7.

nition

rates

with

£=01 £05 509

Runner-up Runner up Runner up
Type segcpt?on RecO) seltgcpt?on RecO) selection RecO)

rate (96) rate (96) rate (%)
1 0.26 98.88 0.49 9883 0% Jote]
2 0.12 9951 027 9951 0.72 951
3 027 9888 086 98.89 191 98.90
4 067 825 113 826 183 98.26
5 042 97.72 0.8 9773 180 9173
[§ 090 9157 2.9 9759 465 9159
7 0.26 99.14 1.10 %.14 517 %.14
Total 0.39 R64 0.87 98.66 234 9865
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