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WHERT tha Algte] ®eo]l 2857 Wil LAT AN 4285 E AIZHE £017] 9
&AM Zernike RHNEE o] &3l M vg] LAT Aol A1 45012 Az g S HEstg
th LAT AHgeAe 2o AEEg F4A717] datd 723 5 ax5d F5&
A7rsted LAT A3 @A 71528 AE&3dch 482 U714 22 e gisiA
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M

Handwritten Numeric Character Recognition
Using Zernike Moment and the Local Affine
Transformation

Sung-Ho An - Won-Ho Choi
Department of Electronic Engineering

<Abstract>

An off-line pattern matching method of handwritten numerals using Zernike moment
and the local affine transformation(LAT) is proposed. Pattern matching is one of the
character recognition methods in which mask patterns are needed.

Since the computation time of LAT is somewhat longer than that of the other
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matching methods, the mask patterns to be used in LAT are selected in advance by
using Zernike moment.

The method using Zernike moment and LAT 1is suitable to recognize handwritten
numeric characters, since it is invariant in scale, rotation, shearing, and translation. To
improve the performance, the principal angles and crossing counts are combined to
LAT as the weight of the objective function. '

Several handwritten characters are used and simulated on Axit workstation. The
recognition rate of 91.6% is achieved.

1.4 &

SiE A 4 AR o o 2o AR AN

Holoh, HEl A2 o
FAHog ol¢t Hu(relaxation matching)Vst B4 Zgaw A 5‘(dynamlc programming
matching)?' o] gt} ¥ =FolAi= Zemike ZMES LAT(Local Affine Transformation)®
3P WS AbEsle "7l =2 E QA g BHEE AlAbee] By wEo] ZuES A

A dE e AES o3 FoR FedA A

2 4AE oY e vlaz Ads
g ol g8 AEE Qe

OII. [‘Jﬂ

S Y h=]
Aol 4FS Qe vham

7] 2 -

1 AELE FHh a9
3 RAE FME AHHE FHE(information redundancy)s & ZFE(noise sensitivity)

& 7tE 58 Zernike BHES A 254 Zernike ERIES 2
A, 27), 53] sldE BRE A6 foleteh” LAT 4@ Wakaharaol ols) <t

A il FEdodolaie) sf=E Ay 98 ddow Hed
45 stk 7l Alzsle] e o LATE #xbe 27 88, 314, daeld, o%
ol 714 (robustness) & 7HE TN o] T 7bA WH R AMEE HA, 2y} W AdauA
TAE A4 stE = Aol Wakahara?b A <¢Het LATE ol &3 A whH& Aj7to] o
2857 w&ol Zernike RHWE WE LS T ual LAT A A&HAA nfaz
el e Mt AR w3 siged disiA LAT 3¢S Fadtoia] 12 A7he %

Al
a
Qeh. 2l LATE ol 4@ A% W™l 224 Ang Hrtske Aol golstdh ¢

£AA AR dAY MIAEE Fol7l AshA LAT A A2 7tE5x2 3839y
Ay el 20 o] @ Seabel] il S5 22 1000709 HolAl oA HEHS A gshelh
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2.1 Zernike 29 E(Zernike Moment)
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Zernike ZAE 9} LAT(Local Affine Transformation)& ©]£38F L 714 %3} <14 3
Vim(x, ) = Vuulo, ) = R,.(0)exp( jmp) (2-1)
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n %o HF EE=0
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rir
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fo
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i\

HATA wake 2 xEF3 HAE p7bA| 9] ZhE el o)
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n—lml
: 5 (n 3)’ n—2s
R, = — . 2
am(0) 320 (-1 iy n+2 o2 2| o 12 (2-2)
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Zermike RHEE AW 7|2 FFEeA G FFZ TG @ glold. A% g4 5
24
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. - 7T o
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. LAT (Local Affine Transformation)E ©] {3 sigl A3 v

3.1 LAT (local affine transformation)

MASl Estaz FAse Qe vhea AWE Rolg s, NAS Saiz P45
A 9 AP S shm e 2ol e
R = <R1’ RZ? B Ri’ Ty RM) (3-1)
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Zermike =W E S} LAT(Local Affine Transformation)& o] &%k 7|4l £x} 914

v, = Za)ijgp;’k “ R} — Sl 2
’ (3-6)
- Zwij;pjk [l AiRj + b, — Sill 2
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otk wi vha HEY st Rel dAA o i R A ¥4 vl wAE o
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s =a-0;, 0.0<a<l1.0 (3-8)
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