Met hod and apparatus for haﬁi&gﬁiﬂg‘%&dgm tion system tes 4de

characters and other characters [s7:X f
The i deography aracters_are nodel@d using a seqguence of sul
model s and b&’@ﬁﬁg tm-‘di‘ﬁ%’ﬁ?i‘Wﬁ%ﬁMﬁﬁ&%ﬁ&V%@%dm s 0

A ; s agaare Bﬂyh@

1o 8R! farisd

n subchar act' ey

¥ “hi dden e

.,7: Hyt )
LIREIL
R

G Intreptienalbeni asibeaton S : | ayout pf t
0gniGDEKtM22, 19268dwWr i t i Nng char act ef A1

{EAIENT GSBLARER A s

he) sibliciaERubiatiofNdtbé: | S USWID9T/44758

{43) International Publication Date:

27 November 1997 (27.11.97)

(21} intemational Application Number: PCT/US97/08796

(22) Internationatl ¥iling Date: 21 May 1997 (21.05.97)

(30) Priority Data:

08/652,160 23 May 1996 (23.05.96)

(71) Applicants: (\PPL‘E COMPUTER, INC. [US/US]; 1 Infinite
Loop, MS38-PAT, Cupertino, CA 95014 (US). INSTITUTE
OF SYSTEMS SCIENCE {Sg/s‘G]; National University of
Singapore, Heng Mui Keng Terrace, Kent Ridge, Singapore
119597 (SG). ‘ s

(72) Inventors: LOUDON, Gareth, H& Horsham Rogd, Sussex
Estate, Singapore 126922 (SG). WU, Yi-Miny/ BLK 602,
Clementi West Street 1 #12-26, Singapore 120602 (SG).
PITTMAN, James, A.;A8761 S,W. Indian Creek Way, Lake
Oswego, OR 97035 (US).

(74) Agents: CARMICHAEL, Paul, D. et al.; Apple Computer, Inc.,
1 Infinite Loop, MS38-PAT, Cupertino, CA 95014 (US).

us |

{(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG
BY, CA, CH, CN, CU, CZ, DE, DX, EE, ES, F1, GB
HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK,
LT, LU, LV, MD, MG, MK, MN, MW, MX, NO,
PT, RO, RU, SD, SE, SG, SI, SK, T}, ™™,
UG, UZ, VN, ARIPO patent (GH, KE, LS, MW, SD,
UG), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU,
TM), European patent (AT, BE, CH, DE, DK, ES, FI,
GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI paten
BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD

Nl C‘N"
LR NTSETY

Published
With international search report,
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: METHODS AND APPARATUSES FOR HANDWRITING RECOGNITION

1% ao
3
ol | @

I ey

-2l

Sbe

28

2

(57) Abstract
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Method and apparatus for handwriting recognition system for ideographic characters and other characters based on subcharacter hidden
Markov models. The ideographic characters are modeled using a sequence of subcharacter models and by using two-dimensional geometric
layout models of the subcharacters. The subcharacter hidden Markov models are created according to one embodiment by following a set
of design rules. The combination of the sequence and geometric layout of the subcharacter models is used to recognize the handwriting

character.




