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A Study on the Hardware System for Normalization of Binary Images

H.KKim, SW.Hwang

Abstract

The binary image normalization method in image processing can be used in several
fields. Especially. its high speed processing method and its hardware implementation is
more useful. A normalization process of each character in character recognition requires a
lot of processing time. Therefore, this research was done as a part of high speed process of
optical character reader implementation as a pipeline structure with host computer to
give temporal parallism. For normalization process, We propose the special hardware for
rotating the character image and use the general purpose CPU. MC68000. in order to im-

plement the system controller.
1. M 2
8" F21914 (Optical Character Recognition) A28 Hel&Euh A2gol ojA n&(E

W), MAEHEE)7L 27 E0 58 @20l #4E o she AN 2R A4tiao) 5

Ae) EH7L FHA ol2EE

* nedpst daE et ehabag

* % SZafkistan @0 A&}

_39_



& M fL-® B O

2 =M= OCR A7 2oFF & EARIA A 2ee 7337 98 AT dstoz 1914 o)
ofe] @ATAA FaA7]9] Ftsl B ndslshes et tate] 71&stnat sk Ashs Qoo
A7I(HXW)E ze 2249 48shdg 33 a7](HxM) Y shdo] HEE My v uHdgyoz
4 % giA7IE Zoltt. Atst #HAL QAL Fe A GAA ExpsAte] 27) wslo)
o At 549 MstE Fo]7] 9ste] o] &HTE Fxlo] Q1A Yo] Fale] A7) HHE 7|FOE 5o
dAHe s 24 EHES FE3E A S AXNEE 5FF] A7E % £2 st Hts 3A
< g gl wet a3 FEo] d}. 53], 5WFE 44 L systolic array%—% o] &3} 3F=9) o]
2 78 Feolle mAstE S AlFst] A A B Aot

a9 12 20U E Tt dEE SAMIORRE 7t BAgde 5 Asl EAFE EF 2 2
AGAR WrolAle TAA FAR1A A4S Yehia ok 2 et A7 AR08 Egz AuEd
25 e] FEA2ke] IBM-PC 486914 F 4msecol i, AF3F 28 A17F0] ¢ 15msecd & 42851
Aot S, BAJDA HAG o] Htst £2_AFE FADY FE3AY] oF 4u) 2 A st FAo] Bl
2o] m&xelo) A s Zgstn gle}.

B =T Aetstn Qe Exstare] AFst Al28e mEZalo] MC68000 MPUZ F40 8 2}4)

Hzel, 3 ¥gs2 2 FIFO(First-In First-Out) 522 74 JETE o] Al Aol o] st oA
AN G EAZ FEH T2 TASASS wolr] Aol AFeE 3% o 3 wdow Hpsiw
TAES FHAFIZE o] &3te] 90" S HAIAA thA] I aate] AFslE FagtoaM o] Fo]
Aok, L st dugFe vzel AFHo glon, dfgaaene] S48 FIFO(First-In
First-Out)& F38t o] Fojxt}. o] Aj2gle] FHLE TN 28 o] galo] utako 2 ut dlojeH

E P2 LI (HE)Y MHUE 168 EY 2 w9l ez A& 5 o] A 7S of
ZHog 22U F Avh At A2gS o] &3 Fapsade) Hpsl A}, oF 50x50 7)) £} S
7oz & Aol Atk Alzke] 0.22msec2A A2 AES oF T~8u) &A1 5+ AATH

o] Al=gl 2 gto]xeiql WAl GFEZAME FA = QA Ao 7§
TAHANeH, FAAY, EA FEE A3} BAH 9 golZLelel 7He S B - ATt

DOCUMEJ EATRACT NORMAL ¢ EXTRAC

J CLASSIFI-| | RECOG-
IMAGE _.rcHARAcTER_. IZATION | | FEATUR F’L

CATION [P NITION
IMAGE

Fig. 1. The Process for character recognition.
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(a) Input character image. (b) normalized character image

Fig. 2. An example of normalization. g A& f(i). g(G)E el MBI} Fli),
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Fig. 3. Normalization process.
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Fig. 5. Flowchart of normalization program.
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Fig. 6. The block diagram of column-row rotat-

ing circuit.
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Table 1. Comparison of processing time.

Implemented

H/W

Normalization 14.6ms 2.2ms
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