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An Interactive Japanese Document Preparation
Environment-IDE

I. Its Human Interfaces

Kouichi UTSUMIYA, Manabu KOBORI
and Hirosi NOMIYAMA

Taking the properties of scientific and technical Japanese documents, and human
factors for Japanese into account,we have developed a well-designed prototype of an in-
teractive Japanese document preparation environment for scientists or engineers. This
environment, called IDE, has better human interfaces easy to understand and easy to
use. IDE introduces such better interfaces as an improved Kana-to-Kanji conversion
algorithm, a hierarchical dictionary system, and a screen editor for Japanese texts in
its editing system. These interfaces are discussed in detail and their effectiveness is
shown experimentally by using the first version of IDE.
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Stage 1

Stage 2 Stage 3

Input of Kana or
Romaiji Texts

Kana-to-Kanji
Conversion

Confirmation/
Modification

Re-conversion

Re-input/
Modification

Fig. 1 Preparation process of Japanese
documents.
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BEEZL. 5T, CNODEITITBOOBEREIA
2T, TDA VE =7 = —RZER LB TFHIEER SR
AN
IDE CERLAZHLDEBROLEEDTHB.

D F4RFUVAEELETE, BRETEERED
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5, #OfDa = F, A v~ EDAN « R
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ZBIEALT 5.
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@O FBEHRR, AEEFE=—EmiCLY,
—FELCRBITS

4. IDE AN - BER

IDE LFHZBEDA v 2 —7 2—2DHhLT H 3
AT » BERIC OV TEBT 5.

4.1 AN - BEROER

Fig. 2 it IDE DAY « ERD V2 7 A ERAETR
7. RIORT LI, Chiz3 o085, $ikbb,
EmARAOEEL, 2~ FRITE, RUF+2 FA
T DB BHOBBERRD LB TH 3.

) Kana-to-Kanji [ Dictionaries
- Conversion
=
o
s
= . |Macro Expansion
8
Character Type
= Conversion
@
g
oo Kana-Kanji
o :
=] Cross
‘z“ Table
Q
Full-screen : « | Re-conversion
Kanji CRT @ 2
I3 © Internal
@ 2| Registration Text
2 of words p:
kol £
° -
g Text Editing
g .
g 2
3
© Text Saving Japanese
F————>Documents

(

Fig. 2 Organization of IDE input and
editing system.
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DOEH, R o — < F (hn) EFERNBEEET
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4.2 AN BECEIIEEELE
LR tc ko, IDEQba—=y e 4 vE—7
2—2% kD XFD DB, AN BEBES
=, EELYTL, BT AKBETGLF « £ 58
METH 5.

4.2.1 EE

(1) EESEK

EEE, ¥ELT, ROS->OHEE, kbbb, ¥
WHBE, AN RE, FAEERFEEER, </ 0ER,
EARESERG, KU HELP OFEEH» S5

@) AN - mEEE

A - REEE O % Fig. 3 1IRT. Md, @i
THBO BAZE 7+ F BRI, ®O BEREERT
®, ©@RFo—~F (»P) FEIXFPALETHS. A
H, BESR IS ESCEMERIEE R MG ICfT 5 7cdici3, B
B—EIKBE L, @ O, ODEREEEL
KB EPAMITHNCRETHAH. T, Kt
HBOH—VAALER, HIEBEED EEHREHS B BL
FERINREEORNELOELS &, R, v—
TETFFRX PORASALBENLS. Thid, FKEME
ZRNCBEOXEASEF VER, KOS
2@DOHARET + R PERERY, AR m—s
INBENIET—HLIEL., LhrL, TOHBEE
HTHo, BhhdEzhBRERATRENWEEDNS

(3 RERFEEERER

AAEREREFECEDOANICBNTIR, EHEEDOH
BOHIC, D15l &bBi—t v b OESTHEES
WENKEEL S, COBERNEY, EIILL
LRV TN TTONEL ENEa—= Y s A VZ
—7 2 —ADBENCERETH 5.

B4R, BEHEREREFZTNE L CREETEORBETR
RAICHEFLTWL a <= v F (NazwryF) Ok,
Ama—ARICE-T, —FELTBRIRTE 3 HEER
L7 ComEEORE Fig. 4 iIcRd. T ORE,
1T ICESEOREREEISTENI BAOHEEREHE
BILBBITZ 5. '

4.2.2 f@EITVF

REREICBOTE, KEBEOXEMERET VE
EEOBREAET2a <Y FRRETH 3. FILE,
RO X 5 BEOHEAZL,

W)ﬁ&®ﬂ?§ﬁ - ﬁ&DH%FH
E=4

IB
SITU

FRIO XD EUD BIETITS. TO/RICELT
3, WNRETEARET 1+ 27 L4 EBOBERED
5, KRPLOGRESREBRERTERON, WK
RERELPTNSDOTHA.

RO BBHOFEI =Y FEAZLTHS.

1) —fa=vy

FH R P ORRPRE, BEOHOBTEETS

(2 F*+RIMERBIwVF

FE R P ERRIREOXFIOMRERE

r

HAZEIF+XIDE  DSNAME-<L.200.IDE

35
i

4 Document

CMD=< Command Input Area
MSG-> Message Display Area

Dataset Name

@ Kanji Text Display Area
*LINEx J;—

———t =%k =T A MDA -k -+~ ———k————+ —
| BFE , MEFERETIE , R CEFRROAMGER (Human Fac
2 tors) BEEL, A—FIEVBFOIWIEEERERSA DN . H
3 AEYEWETRESIDE (Interactive
preparation Environment) 2¢
XRfY ————+ ————X-FEAMDRE- k- ———F+—-———k————+—
BERh T B »— @ Kana-to-Kanji Conversion Result
TEXT=> KONOSISUTEMUHA SIYOUSYAKOJINNO KANKYOUWQ e—@) Romaji Text Input Area

\

>TIME-<14:51:19>

A Y Y
—<

japanese

> SCROLL=< PAGE > MOJISU-< T7199>

Fig. 3

Screen layout.
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IR Fn594E BABTE2WHEHRE
BAZEXT ¢4 1 DE* kK KFIFRFIE A= o —MURGT # * 4k TINE-<14:52:38>
IE; HUE iﬁ% [+ Phrase Display Area
1 i »&N
2 R 2 Fh Input A
s 344 nput Area for Selected Number
4 1348 4 Hhi
S {H3E 5 il
6 FA48 & KoAT
7 pES 7 48T *~—Menu of Homonyms
8 HWT ’
9 greE
10 4@%
n g
12EZS
P
. SCROLLC 57=¢ PAGE > 31=¢ PAGE >)
156~> HIRTDEBDESEANLTLIRIN J

Fig. 4 Homonym selection screen.

3 EBERERBI<VF
EHRER I 5 B
Table 1 iz k& (@, @) o a=zvyF—E %R
4
4.3 MREFLH
4.3.1 EFHN
BIRL A ERBREICEISSE 5 o), hETER
DEFRICROEAFRETH L.

(1) XEEEREOAHEBOBERICHL T
0 EREEFRSEEL L TEMYTEL, &ES
ELUTHBRHGL, BIZE, IXEDE (-] 12
CREO LS ICHRE LERRICRB TS 2R TEA
L 7.

[2xs|: 'SETU; KEU X 'SEKKEI' & A7.
wic, AHBAIEL TR, Fig. 5 ©RTIHEX
ik ZALTH XHHBEES FRERALL. Th

Adnominal ' Independent .
3

‘ Augumented ‘
Word @ \ Word X Dependent
7 e /

Fig. 5 Augumented phrase structure.

i, HEBEICHBTchE ANFRERTE, B
ATRBREOHRTHS. BE, ERELES [~iT
koT] R [~cELT] B E2HRABELRESL
T, WEXHO—®E L THETZOT, TOAMBR
FECBRTES.

(2 BEHERTCEORBICIL T

BAE, AEE (Haa), AEE GRiCE:E)
15 ENERENABERRXEORBHESZEL, KD
kyicn—<F (hhr) EFERICRBSET.
EAZOYO LR, BET 3 RAEARR—HEL
WASEHRT T Y XLEANT, FOREERA.
ARE (B2 HF) C20TR, BEBICRBERDOE
BHZAFTERTICLCE 7. TN, BRN
CHASEEMSH TS 5 &0 S B FRTH 345, BB
HICHBBEIEL D ODTHS.
AEERHICRZICOVTIE, o—=F5 L LTHE
TERNOOREFF & LTRKIHFEERBLE.
OFEETR, BOAHNSNIz 0 — v FHEEFH &
3, EHERELANRTNERATE VY, Y
i, o—vFFOBE - BANERBKTHLEVITF

Table 1 Editing commands.
Command Function
IA, IB Mark the position after or before which the moved or copied charac-
ter strings should be inserted
DD-DD, DS Delete character strings
MM-MM, MS Move character strings
{D* CC-CC, CS Copy character strings
RR-RR, RS Replace character strings
XX-XX, XS Re-convert a character string
PP-PP, PS Register a character string in a personal dictionary
QQ-QQ, Q5 Register a character string in a macro library
.N Select a next homonym
. T Return a word to its first candidate
.M Menu selection of homonyms
an#* .S Convert another phrase structure
. F Return the conversion result of a phrase to its first candidate
.D Delete a phrase
.R Replace a phrase

* Commands used in Kanji text display area
** Commands used in conversion results display area
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BCHREER - 7.

(3 BWEicHLT

n—<E (1) EFEHEOIEDI LI, FHT3
BERBICAASNS. Thid, XEERBEOLEFD
BESEL ARZEMNECELTE, BicELL.
BUREELZS LVWHIRROFRIRZT, BAD
FRBECGELS S EARREE DM LI L
HEREABETICEICE ST, u—<F (M)
BEERICHL 2.

4.3.2 BERE

n—vE (M) EERERICERT 3 RROHES
Fod, KEEhLTHY, YLEEET, 8%, WX
EEPREEMXEEERT 5B L IFERTCBRER
g3, bbb, BEOXEERICENTE, &HE
ADETE EHOHD) BETRIEDOC LEFTH,
INTHRETERVELZEZHASTEL. Lid,
—EHE & LER, Dl LbroxEERTR
HEIZTHW38DTHS. CNODEEHEICTS L,
BHEEFVELTIREBRMSBRTHD, ThIck
-»7T IDE O#ERE4S Fig. 6 0X5iIKHEEL 2.

Technical Term

o 2
23 >
Kana-to-Kanji = B Dependent
Conversion = o8 Word
(=1 19 (=] . N
gd = Dictionary
o o
(0]
588 v
b e
.9 o
ARO

Dictionaries

Working Dictionary
4
Directory of Personal Personal
Dictionary N Dictionary,

2

t
Directory of Common
Dictionary

“—Common Biographipal/
Dictionary Geographical
"~ Dictionary

Main Memory

Fig. 6 Dictionary system.

ZOHT, EEANER, 2FETCHESsnT
HEZ—RCREL TH {EHNTEBBEET -
FEREAEET, FELTEREREFELBCER SO
5.
HBEHER, W8T 3TEOAUBELIEL clrE
T, FAEMSLBIICHEAT 2 0 TH .

BAREER, SAOSETHERT 2EMAZEPA
% WEFOEFER, RUSEANLFEHTSE
R EERFEL cHETH Y, HAORBICELT 3

ENSEEREL b OHETH 5.

HEEE L TEARNELERTNE, KEEEL)
BROBMBRHEOMBEDR EEMAZ S SIKEITH
S TRRD VR F LADFHEERIBICHEST S EMNT
5. EAOBREICEGT 3 HEOATHTHENRE
BEOEBMETZBENIFHELH B,

4.3.3 ZTWTPNLIY XL

IDE i3, REiXEICEH & h 2 HABEONE
ZEBRL, BHig, ANZBOREABET 2 72 9 I,
Fig. 5 {ORTHEEZ b - 7R XEICH L TEH
BefToToTy Xa2gAL K.

LOEBT v Y R ARG ASEE—HE&EY,
Fig. 7T ItR 4 & D It, RORF v 7 TEHLEL
75.

Head of Phrase Tail of Phrase

Sequence of @ 3 @ @ @4@
Analysis @
—
phrase [x[n[B[«]3[vn]o]Ble][3][T[&
@
Cut off the 5 & ®)
Longest-
matching @ Cut off the
Independent ©) Longest-
Word @l matching
@ Dependent
Word
(g >
® ¢
| —
(2 3]
Connection X
Error @
@
Suffix
Result g8 |—3|%|ca

Fig. 7 Leftmost and rightmost longest-
matching algorithm?®.

257y 71 X S AMERE (EARRE,
HLBEHE) £5]&, RE—RLUAELRABELTS.

A7y 72 FANEFEHEEROT, XHEHXRH S
(RER L 72) MEBESIE, BMEMOBERT 2 F 2T
BHSMOHLTW L. '

ATy 781 AAXFEFINRG T—E LRI HS
Bhd, 25v 71 L AKROEL AXERRE T
5. BOBHOLREXERMNIUTOE I, EER
DIEEFTS.

A7y 74 BIFEENEENEE TS LR, B
VEORE—REEELTRRE LT 2.
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ZHLTHBOLNIbOEERERE L TERRT 3.
VU EDOFEic &k ->T, BEEHXERCE{EANS

TEMZEOROEL +ERH ] BoBELER, BIZE

LAEmsh3. T, WHFAMSLFTIC LR & »

T, RO D BEENTHNE NS % DIH

[R2%ciR]: B, ks3cl

XL Td, ZBOOEMBREBIENTE 3

(fREa<=>vF .S).

UL LA s, BEEEERELIC WEAPHME

PICEICERES DL S RBAICONTIR, COT L

TY) XLDOFILINOEBRTIZFUTCEELT TN

EQAN=S N ALLN

4.3.4 EAREE

IDE 0B ARBELROFECTHE « AfEL 72
1) BHLERB2~3FEEL, TXZRHER

BNOEHERSS. BEOEATHIEHDOT 74X

ICMA %, ;

(@) F—2+y FOHERE, EFHERBISIIC

BEABRETS.

(3) BFEF&3, XBHBICEALTEIL. 20

BONBREBHEDESEFLUTHS.

@) BEARIKE, HE O E» Z2REROEMN

L, AEETENBCRBEES.

5) HEAROBEZIERIZ, HwHRD, [FAE
WOWEETE 3RO BFNKCTH, MAZOAEE
BT 3.

ZhoDHEHICESINT, &L TERLEDSE
ENRICLTHEARBELRIEL TH. REEAR
B, BROABESRGEORIK 0 M GE~N K
3TTOTFFE) L OIEL FBEY, RERELD
BELSEET->T, THINESNTOROERTE
ORI 2EEZEELLODTHB. % 1,300:E
ZIFEL T B0, BRATIE, BEREVAL - 1%
I EDEFZRARE T LT,

5. IDE QOEFER

SRR L7 7o k&4 7 IDE-0 (B0 Q) 2AT;
IDE DHABRDORER & FIHMNRFEET > o, BAR
SRS S EERICE L CEB L 2 EAERE 20
HERIC DN TIHRNS.

5.1 A—7 (MR EFERER

HFHFEEZEIROXEOMNE LT, RENKEE
O [AEHR], BEENXEOHELT, BROEE
SRXEEP OBAE SROBIXRUEHfiv=aT7 11
#exig & L, IDE-0 QEF~DEMBREREEL .

Table 2 Hit ratios for two algorithms.
Algorithms
Samples Number of
Phrases _ . Leftmost and Rightmost
Leftmost Longest-matching Longest-matching
I* 12, 407 92,1 % 93.2 %
II* 20, 631 83.5 89.1
* JINSEIRON written by Saneatu Mushanokoji
*k A computer manual
Table 3 Hit ratios for three dictionary environments.
- Samples (Number of Phrases)
Dictionary Papers Computer
Environments HBE?E;C)I}S())N Operating Speech gzgiglees;t Manual
’ Systems Recognition Preparation (2, 116)
(2, 564) (2, 417) 05 346)
I* 89.7 % 80.0 % 8.8 % 76.8 % 77.6 %
II%* 93. 3 88.2 90.0 86. 4 84.3
TIT%*x 93.3 94. 3 90.5 93.1 92.2

* Common dictionary only
** Working dictionary besides I
*** Personal dictionary besides II
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(1) ZTwp7rsy) X4

Table 2 [t 7 v ) X AQHE, TibbRER
DEHFHEE—KEE IDE THALEXHHEE—
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() HERE
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FEDTNE. R, FEEANELSEACRIERTX
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CRIEDS D D, EREAORBICTHEEL THED
z ERRRREEDNS.

5.2 EEmigE

EEREICONTE, EoBFEINERMANSEICE
ETH5. BEHEMICONTE, BEDRHMSHEEEE
BREZELTHS T L BNERM, PRS-
¥, EEOEBIER, A—VvIrOBBHRY7 7V
Ve F—DAEIKBELTHI L b T AEENOHID K <
. A%, BLRALERTOENLHEL TW S HE
Bb5b.

6. & b Y ([T

PlE, BAERNEEINCENERE IDE Ok 2 —
T e AV E—T 2 —REHEPLICBRTE 2 R
{ERR IDE-0 OFERZRBRPOR 2 » &0, n—<F

(pi3) BEFEHE, REER, H—V BT EE
TR B T N& ESE0.

L Lk, RANRHBETEREL CRENZ
WL, +o20RRERELTHS LORMUERS
T EMTE. FERAEZRTHLNICE > MEAR,
F— 2 EEABERN TR IR ICRE NHENPRFTSE
ZRBELHS T

IDE-0 piEAL BLTD YR T L0 HEMESTER
" IDE OBEEZRICONTIREDTHSEE L.
Bigic, BECEYEAERBERRLOICHE
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