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A Basic Design of Handwriting User Interface with Lazy Recognition
Tosuio Souyva,t Hipeniro FukusaimMa,t Nosumasa Takanasuit and Masakr Nakacawat

This paper describes a design of a document preparation system through handwriting
on a display integrated tablet with consideration of creative writing. Handwriting is
useful and promotive for creative works. All the conventional handwriting recognition
interfaces employ the real-time recognition scheme which displays the recognition result
immediately after a pattern is written. This scheme, however, imposes interruptions of
user’s thinking caused by confirmation of recognition results and correction of mis-
recognitions. To avoid these interruptions, we propose the lazy recognition scheme which
delays recognition until required. Handwritten patterns include much more information
than just their codes. To fully utilize handwritten patterns, pen-trace representation and
code representation of a document are maintained in mutually convertible forms. This
design realizes a natural environment for creative writing and provides advantages to
implement systems and process handwritten patterns. A prototype which employs lazy
recognition on a metaphor of Japanese manuscript papers is also described.
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Fig. 1 Document preparation through handwriting interface.
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THD. L0, XFRHBROFEREIEETD
3. WERBRCHROIVEEEIE DL, EE
BEEBUETH L. AYRAT LCILEREOTER
Ko —YAFTIEERICERIEONETD, LDIER
HORDPHAFBTE 5.
(5) KREBMHERAEBOCUENRTEECE
AFRTE, BERSICLD, 2 VRERORKE
WA NETERPEONIETESE L ENTE
3. 20k, AhaE»5ES N5 KIBEERE R
WM TH 2. LERBIBELTE, XF5
DANWET LTOBEDT, XARLEBILEAZ#EALP
T F ke, R bo— IEERRBT 00, KE
AR 505X L0EE, AJI&h/iceX b
o — 7 OERZE FWTHT 2 ek A AR s,

7. o pb547

AHRIIRE A LKA REST S ET, BHRIEAT
KRG 5L EMNTED. FO—Fl&

15 WAL &5 3G

3 ﬁﬁm 6 rvﬁﬁ«o’é&%
4 rviﬁmeﬁfiﬁ«wﬁﬁﬁ
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o7 u b4 TR, MEOBE/LDK
O, ROATAAF534 vEHNSE Thb
i3, T ZNEMNICRTENDPOREINT
WA,
(1)
fang k)
(2) FEFIHBRAEBRWT Y 2 25 2 TS
i3, TOBEBTHORBKSELIIKEL T
E (Y2 RF 2 THBMBEORBEAL)
EFEN - BADIYEELAEFIAT X
EA, Tu bix 47 TREBEFALTIC, HL
VWERBAREBAMEIY v 3EHAVECE Bl
LiBoRiE. X 528H)

(4) MwsE, BRERREhAROY 225727
EDOUMMA BT &

712U, ChoDH4 F54 vEFLIZThEAN
TEROVEND LR, F1 P54 vEaREL
TeACELTIR, EEERIPOHERRKERT S
Bg, 2 —¥icBhidARD 5 Liciss.

1XFxE 1= 2B (XFEoHLEE

(3)

B 3 HERREOH

Fig. 3 A sample of pen-trace representation.

LC7m b4 FHEMER L. 7a b S8 test

24 7T, BB S BEREERIC D
LIEFARATARKE L. B3I
Z DEBER IR Y — Vv OHE, K4
WHBRROHZRT.
BAMICY 2 2F 2 TRIEEAET
NTHEBRBICERTY, EREKZO
HDICETHY 2 A F 2 TIZEIEICE
735, #N560DY 2 XA F 2 TiCid,
FERRAEO <=2 b, BN - HA
FAOFIRREARRTE (BT 54
4874 V(3)H) b3,

B4 #SRBEOH

Fig. 4 A sample of code representation.
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(a) Before insertion.
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(b) Writing of insertion gesture.
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(c) &5 Cél)ﬁ%ﬁ%0< EF R HESE RIS,
FEBAKICGEMU e 2 E AL & 2D
FERRIND

(c) After a linkage line is drawn, a new
manuscript paper is displayed on which
additional writing is made.

5 EINEEAAOH
Fig. 5 An example of additional writing.

A7o b &4 7T, RADEHRIITHEAE LY S
4 VFEEFRBRTR JOLIS-2E® A T W 5.
JOLIS-2E & JOLIS(Japanese On-Line Input Sys-
tem) EHEELMITITRADA VS 4 v FEELFSR
BROEFIRTH 5. KRG, BEF, ERE F)v7
XF, HBAEET 2,206 XFEEAFEARLELL,
28— FNERIC KD ATINE Y DRI ) —= v )18
LT 90% 22 2WBELEBTVS

Ao x4 7R, WERR—EBLT Ly P EA
HA74 %, M68020 % CPU &§ 37—/ 27—
Ya v EIRERLE. AV —F 4 VI YR T AL,
ERiDREZEIc Xk 3 OS/omicron wif~@ﬁ57v
y PAVESEBEMULICSDTHEY. BEHEER
AECTHB®.
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AR TE, V54 vFEEXICKBXEER YR
T ADERBFICODOTHRA, BER#SFXE2D

BERBEAHLFEEL-—FA V27
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DOXEEHVENZORTH S, 4BRAL TR~
FEEERBER o b2 4 PR FERELTL L EiCE
D, ADBEZHFBOEVSEABBLREL, 5
flZTVz0.
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1) JBk, K, FH, K A Hi: 254
VERMXFRE VR 7 L08R, ETEEYS
ERXiE, Vol. J64-D, No. 5, pp. 411-418 (1981).

2)¢W,EE.%$ F VoA vFEXNTFREE
B, BT #EFHREE J65-D, No. 8, pp.
951-958 (1982).

3) WS, ok, R, % BE: FEEove
VYA VAT =~ ADBS, BTEEELEM
Y4, OS88-48, pp. 51-56 (1988).

4) ik IR, OKE, /M, #HE, 8iL: CR-100
v 74 VREREFANS - F, HRIG8E
EETHEF2MRELERETRE, pp. 8273
(1983).

5) HHH, K¥H, dH, BR:»—vFrav
Ca—R2Edd Y74 vFHIEFRBVRT
L, BN FEEETBEEXSMNELERATH
£, pp. 6-112 (1985).

6) Carr, R. and Shafer, D.: The Power of Pen-
Point, p. 342, Addison-Wesley Pub. Co., Read-
ing, Massachusetts (1991).

7) FH, hHE: A v o4 vFEXFREE AV
FERRIE YR 7 4, 1BHLHE, Vol 15, No. 6,
pp. 16-19 (1974).

8) BE, #ul, EIR, Ek: JIS KELS%E#HLD
* v oA vFERESFN, HROLBELSRIGE
Vol. 27, No. 10, pp. 1027-1035 (1986).

9) WE, FiIH: FEIRELSEH LAV
1 v XEREREDE, FROEELRGE Vol
29, No. 3, pp. 242-248 (1988).

10) <FE, FHH, R, BK: R bto—s x5 02 &
EEET - B, BERMESEAREE Vol
32, No. 8, pp. 1022-1029 (1991).

11) T, FEHF, BH, Wk B, B : BAE
EERXBEREORTUC M U T, # 32 EEHRL
BEEF U ST IV BRIy AREE,
pp. 97-107 (1991).

12) 7vE—=v v, LR (ERELGER)) : @RimE
%, p. 552, WASHIK, FEEL (1982).

13) R, /NEF, 1L : 2 4 PATELEOBRESRRY
3T, EHRLEEARIGE Vol 27,
No. 3, pp. 304-311 (1986).

14) KM, &7, B, 88, P, SF: A3
1 VFEHEEFRE Y 27 4 JOLIS-2E 0%,
540 Bl 0 2 & 2EREHRE, 6E-3,
pp. 358-359 (1990).

15) BRI, Wk, &#F : FR—FBL T vy PEHD
TeEEB Y R 7 o O#E, 3B EERLEYS
FarsIvy e vURY Y LEESE, pp. 125-
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134 (1992).

16) #AK, /K, Hdh, )ll, =8 : OS/omicron i
BUBLHAE 0/ 5 v /RE, BRLEES
sk, Vol. 30, No. 1, pp. 2-11 (1989).

17) B8R, AR, £H, 88, ), P, B :F
FEXa - A vE72—2, 31 EIERLES
LFfus5Ivy s YURYYLEBEE, pp. 1-
10 (1990)

18) B, B, Bfg: A v 51 vFEEERHR
UD{%W}%%&C B7 2 ER BR2EFERLEFS
FuysIvy e vy RV LHEE, pp. 69-
76 (1991).

19) Souya, T., Fukushima, H., Takahashi, N. and
Nakagawa, M.: Handwriting Interface for a
Large Character Set, Proc. of 5th Handwrit-
ing Conf. of the International Graphonomics
Society, pp. 166-168 (1991).

(PR A4 2 J 12 HEA)
(PHRAF108 8 B

B8 #£E (E4£R)

AR 39 A PRILERERBAT
KERERELRRE (KEBHRTE
HI) BT, FRAFEREREL
HERRE (ETHEIEERET.
F4E, HATA « E— . x AFHE
%ﬁﬁ%?‘ﬂ\ﬁ: IT¥#BE Avi4vyFEE2 YA
VET 2R, AV VFEBFESNERBOTEICHEH
BkA 4. IEEE, ACM £48.
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B8 XEF (E&R)
FR2ERRET RET HHRETF
BT EEE VR4 ERRERE
TRIERE (BFREIEER &
T. EFEH, FEECLINERE
. A4 v 47 2 —ZXOFEICHS.
BTE, (He) HIZBERT & R 7 LB R ICE .

aR ZEE (E£BR)

FRAI 8 4. BRI B2 £ ERMH
REF—BIZEREXE FE
(BR) H Az 8ER e L B R B AAL,
HITACB020 =%, TSS DBEESE
ICHER, B 62 FELVHEFETK
FILETHEERER. TROEETHREE. B
Bt A_v—74 v vxF A, BAEERLE,
NE - VRBOMEICHESR. EFEREEYS, v
by = 7RIS, BREEFS, ACM 848,

Bl EH (E£E)
PR B2 SERUR K FE R 4 7 3¢

¥, BHS4ERAERET EEE
T. F7EED, 3E Essex %8
#Z (M. Sc. in Computer Studies).
CEEE RIR 54 ERBT AR TR
T, WRTE 1 AREER%E, R4ASF
BRBER. + V51 v FESFERS, BASEHE
B2 7 A, XEBLEOHRICHE, HEEL




