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CH NESE SCRI PT :CHARACTERS. BACKGROUND OF THE | NVENTI ON This invent

relates ~to'a nethod and 5 apparatus for 3eletting, storing and
displayfﬁg Chi nese script characters such as are used not onl.y in the

Chi nese | anguage but al so extensively in the Japanese and Korean | anguages.
The references hereafter to the Chinese | anguage shoul d be taken as
including all other 10 | anguages wherei n Chinese script characters are
enpl oy- ed. -2- The invention relates particularly to a word processing
system for Chinese script characters wherein each character is selected
froma |l arge pool of charac- ters according to predeterm ned rules which
are natural 5 to those famliar with the phonetic and graphical structure
of Chinese. Moreover, the characters are stored in a manner adapted to
econoni ze substantially on conputer nmenory. Thereé are several systens
currently available 10. for selecting Chinese script characters for input
into,a word processing system In order to understand these nethods, and
nore particularly their shortcomngs, it is necessary to understand first
the particular features of Chinese; as distinct fromWstern phonetic 15

| anguages, which has tended to |limt the accessibility
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A_METHOD AND APPARATUS FOR SELECTING, STORING AND
DISPLAYING CHINESE SCRIPT CHARACTERS.
N\

BACKGROUND OF THE INVENTION

This invention relates to a method and

5. apparatus for selecting, storing and displaying.Chinese
script characters such as are used not only in the
Chinese language but also extensively in the Japanese

and Kofean languages. The references hereafter to the
Chinese language should be taken as ineluding all other

10 - languages wherein Chinese seript characters are employ-

ed.
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of Chi nese-speaking people to the use of typewiters, conputers and word
processi ng. systens in general. The convénti onal keyboard, with |ess than
100 keys, is designed for |anguages with phonetic scripts, 20 such -

| anguages having a snall set of graphic charac- ters, i.e. letters. |%&4such
a keyboard were to be utbe invanddomes ot e ﬁﬁnﬁéﬁuﬂdﬁ‘khet@iFeB?Pﬂnput
of Chinese script, it would require many thousands of keys since, unlike
west ern pmmuﬁﬂ%°¢%ﬁgﬁag§53t€ﬁlﬁégeché§32§ SQﬁ%ﬂFt?kﬁ%%ﬁﬁ%”%fwﬁﬁaFéEters
Thus, the conventional keyboard is inpractical for Chinese character input.
I'n order to Uﬁﬂ%?s?%ﬁﬂaﬁhérpiﬁoﬁe&ﬁFﬁﬁﬂIﬁﬁﬁ?f%wl%%$%c??%b ehi RBaB2SEr | pt
characters, the structure of the Chinese | angua must  be under st ood,

Chi nese has BeLInREFArALAS bﬂoﬂ%FPEte§PFHBFUF€ eleP%ﬁRm%ﬁQSnatEﬁ?ﬁese

th | b h t h.h | d.

Four toned pat? et Lan FAREhE R 19T bR 535 f@ma%“égshaah K CLEE T
| t htl th d_di st

Conpari son. | S%ﬁﬁt.c&’ﬁ%naﬁ L AT S PR A T T

Lhousands of g4 5} 4Rt SOpNG5nn ERCH U CLo S QURG o] zsebom%gwgﬁl' s 2

nor phem i.e.”a semanti cal fEaningru® expression such

i n English. )., ﬂﬁﬂﬁﬁﬁn Chlnese does not have neani ngl ess
syl | abl es, suah cgﬁ%geﬂp , GA in English, except for a handful of

suffixes and affixes. Winbpl 8eNsdiyebaiCls y3AUME IdurPUAEEF dPailable

10 for selecting Chinese script characters for input into
a word processing system. In order to.understand these
methods, and more particularly their shortcomings, it
is necessary to understand first the particular
features of Chinese, as distinect from Western phonetic

15 languages, which has tended to limit the accessibility
of Chinese-speaking7bédblé to fﬁé u5e bf typewriters,
computers and word processing systems in general.

The conventional keyboard, with less than 100
keys, 1is designed for languages with phonetic scripts,

20 such languages having a small set of graphic chérac— s
ters, i.e. letters. If such a keyboard were to bé used
in a corresponding manner for the direct input of
Chinese seript, it would require many thousands of keys
since, unlike western phonetic languages, Chinese has

25 many thousands of characters. Thus, the conventional

'keyboard is impractical for Chinéseicharaeter input.




itself a neaningful semantic unit, in fact nost phonetic units have
several , soneti-nes even dozens of, 20 different semantic neani ngs. The
potenti al confusion in spoken Chinese, whith could have resulted fromthe
fact thadl nearly all such sounds each have many nean- ings, is solved in a
uni que way. The majority of Chinese words are expressed by a conbi nation
of two 25 sounds, with ead® &rdefe tqousdandsanavithy i psionnantamiengo dand
t he doubl e sound having a neani ng which may be related or unrelated to that
of the constituen °5ar5%sl.e%it%tf§hlm? SAr hiRs e chBN@RLAT oant havetmaegure
di fferent neani ngs,, when two such_norphens are com bined, the resulting

di nor pheni ¢ word PE& & C&%%ﬁsﬁnéﬁﬁﬁ%{ﬁ)ﬁg. nygd NS Eere tagdict reinese

Chi nese words has al so infl%gnc d the structure of nore conplex

expr essi ons. S_pof?%r? afd SPPEEER AT he PN MG EACCURGT Uk ¥Ri® ¢ hr oliBhoRPOKER
Vooal | ved by Seans TS T EF: AEE SBIH b5 £CuPROPE bf WELhE of a0
conbi nat1 ons of e E 14 JBoAS 1TAREOTRARE CIEREE. (Rpdl Bhfrenne oen
can have typ cal 1§ eany teady M At Thd, POCLAORCREEHRLEE, ub} B7 (P RabE1RY

et o phoser: CHESHIEE R aE M oD, EnbBelRaRAH AV YAl 1o
comparison, phonetic ianguages, such as English, may
o 10 have many tﬁousands of distinet sounds.

Each diétinct sound in spoken Chinese is a
morphem, i.e. a semantically meaningful expression such
as GO, SIT, MOON in English. 1In general, spoken
Chinese does not have meaningless syllables, such as

15 SEN, MIN, GA in English, except for a. handful of
suffixes and affixes. |

Whilst each distincﬁ SOuﬁd in Chinese is
itself a meaningful semantic unit, in fact most

K/ | phonetic units have several, sometimes even dozens pf,
20 different semantic.meinings.' The potential confusion

in spoken Chinese, which could have'resulted from the

fact that nearly all such sounds each have many mean-

ings, is solved in a unique way. The majority of

Chinese wdrds'are expressed by é combination of two

25 sounds, with each of the two sounds having ité own

meaning, and the double $ound having a meaning which

may be felated or unrelated to that df the constituent

parts. Although most Chinese morphems can have many



cated by neans of a distinct vocal expression which is, in effect,
character-encoded when those ideas ar-e iex- 20 pressed in witten form
I n Chinese and associ ated | anguages, the idea is itself directly N
represented within the script and may therefore be interpreted regardkess
of the phonetii€ fdired ®tt mefantineg s padeen Alwdosgle hnmosér Chiemesearser epm=i s
expressed 25 vocally in a uni que manner, several hundreds of the many

t housands of bChieteset ser irpts whiit agt erisngaphlea iexpvesded svavad t yof b emor e
than one way. Additionally, sonme semantic units are sounded differently in
col | o- - bungmbdlguopsech than in literary expressions. Most such
variations relate to the tonal pattern, although sone relate to the
phonetic unit itself. GhenddsydlckapicenbryedureodipCimese ¥OFids nas | ng
concrete _objects. During the evol ution of the Chinese script, new -

char act ePs werles P or 2l 1942 BEerowit P c T B W epaffi al OF PagESL TR X .
exi sting characters, as well as by nodifying the formof existin
characters. ?mﬂﬂﬁ%ﬁb?nﬁheréﬂ%&?%oﬂ%ﬁnéﬁﬂéﬂﬁﬁﬂ SHFP?%ﬁﬂQﬁPa%BEgP?H) in
nore than one character, altho gh t hey do not_ al ways appear _in.identical ~
formor |ocati®hfd nF ERHERIUY ht i f‘f‘€¥8fity @ha]r%%ﬁ"erg?m%f"e&?erp,hrtaﬁ’ees

representation of, characters .in, terns of their ¢

' : foll
systematic rdP&s WP « I ViR | BEDK §?3reiscaﬁre105 8Q§gégle§8§§ngnoéoafnsochi ﬁ\évse

script. Thosecqmponepts ich 2BRSYs 'dndCuSs uritten by means of

10 four characters. In.mény casés these compound expres-
sions are combinaﬁions of two disyllabic units, and
often represent a complex.semantié idea.

Whilst each ﬁhonet;e unit and tone combina-
tion in-Chinese éan have typically many.meanings,.

15 Chinese sqript charaéters have mostly a Single or prin-
cipal meaning. 'This is in manked ponfrast'to Western,
phonetic languages wherein ideas are usﬁaily communi-
cated by means of a distinct vocal expression which is,
in effect, character-éncodéd wﬁen those ideas are ex-

20 pressed in written form. In Cﬁinesé_and associated s
languages, the idea is itself_direcﬁly represehted
within the script and may therefore be interpreted
regardiess éf the phonetic dialect of the reader.

Although most Chinese script is expressed

25 vocall& iﬁ a unique manner, several hundreds of the
many thousénds of Chinese script ch#racters can be
expressed vocaiiy ih more than one.way. Additionally,

some semantic units are sounded differently in collo-




characters are generally of two kinds: (1) Phonetic indicators that were
rost |y borromed froma fornmerly known character with a specific sound, 20
and were used to express how the new characker is sounded vocally, and (2)
Semantie”indicators, or radicals, that were nostly borrowed froma known
character with a certain neani.n and were designed to express the

i deol ogi cal 25  S¥dde ReT®R %éﬁf‘cl’r&r dct ©fr arpnerdr e aHO Beact MRB AniSHE of
a character cannot alﬁﬁ¥s be derived fron1the radi cal, nor do_the phonetic

el ements give a cl'@rtaRIARR THERES: tOn Lhe Bonal. @atitaRnihed LhAPYENSOme

sounded. Each char cter nust. be s t el earned and nenorized as a
whol e unit, com sa\theg b0 i %%P%{\g“pe ng ia SEAd- ‘meaning. It will be

derstood f th f Chi
Conti nat i on of 1 mges. a9 | GRS rE BhbAEL OFF RRAICHRR BhE CPEPRer oR O

| | f i f
EBhﬁ“errgfz{f‘e;%”‘éh ﬁg‘ﬁ‘é‘*éﬁa‘;ﬁé’%%mpoﬁéﬂkwq' Csﬁtgﬁﬁir ey T T
combi nation of 10y m@ %acr#s% 0 A m axséegpgeae mgﬁsy %&Womng

| ett’ers are conbi ne SO as to Sin a oneé angua

whi | st tt I h I ,
Ch et e Bdh ulz%@é assocl ate 1@%&89'?}-5&%%5@18& %ha&%@% s as

each tenplate is uniq distinct nmeanrn
Conver sel y, “hen‘NéiinﬂspBQnﬁBBQﬁ¥¥ﬁEt§he form of existing characters.

Therefore, there are components and parts which appear
K/ 10 in. more than one character, although they do not always
| ~appear in identical form or location in each of the
different characters. Moreover, the representation of
‘characters in terms of their components does not follow
systematic rules owing to the varied historical
15 development of Chinese script.
Those components which appear in several
characters are generally of two kinds:
(1) Phonetic indicators that were mostly borrowed
from a formerly known character with a specific sound,
20  and were used to express how the new character is
sounded vocally, and
(2) Semantic indicators, or radicals, that were
-mostly borrowed from a known character with a certain
meaning, and were designed to express the ideological
25 source of the new character.
However, the exact meaning of a character
cannot always be derived from the radical, nor do the

phonetic elements give a clear visual indication as to



| etters are conbined into phonetic strings in order to produce words. Each
word will usually have a unique sound. tn_Chinese, a word is expressed by
means of a uni que, conplete picture which has an associated sound, 20~ °
even though this sound will be common to many other characters. In nosg

|anguage$.  Ghjasks | 9fbidtder 10 JORAUBACY €6 diSanfa Pl oich! SN oI dS i

w dely varied. Sonme words are used very frequently, whereas others are 25

encountered QRUIpArAElY- 1ed¥Re@lang red i 8éal L81 kedndate AinilteSScddran one
t housand words constitute nearly 90% of the word count in spoken and

witten vocalyHidng V¥ t Sodiie §05 HEpSRC R oUR@ WHd NBledRingds mMuch as 5% of
the total word usage. This is true 1 n Chinese for both nononorphem c and

di nor phemi ¢ words constituwed,1 besS-ureerk¥¢lod Pyoanaid Foe edwimgters.
Si nce Chinese script characters are used 5 directly to represent ideas,

di fferents gr alipst o& padples av kbrudt ils zeedidf fryentscharcmieL aaiti amtder t he
sane way that they will enploy different vocabul aries in phonetic

| anguages. Timegess] e bm Wegt eerr pheasta cdilfdmyueagespcabul mayhen adat of

a lawyer or doctor, he 10 wll also be famliar with a different set of -

charac- ters aweri qual vbavalt hempasite ,gemesa coptpl ghe sfernubndicahess not

encountered in phonetic scripts, wherein all words share the sane linmted

set of letters spricifitc|wearipBonefomal Epmpddresormt gth dHeareagraphic

The various prior art nethods for selecting - :
components with other templates, but the combination of

10 such parts in no way resembles the process in which
letters are combined so as to form words in a phonetic
language. Also, whilst most templates share a phonetic
association with other templates, each template 1is
uniquely associated with a distinct meaning.

15 Conversely, when writing.phonetic scripts,
letters are combined into phonetic strings in order to
produce words. Each word will usually have a unique
sound. In Chinese, a word is expressed by means of a
unique, complete picture which has an associated sound,

20 ' SyJ

even though this sound will be common to many other
characters.

In most languageS,_Chinesg included, the

frequency of usage of different words is widely varied.

Some words are used. very frequently, whereas others are

25 encountered only rarely. Typically, a rather limited

set of less than one thousand words constitute nearly

90% of the wdrd count in spoken and writtem vocabulary,

with some words each accounting for as much as 5% of
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Chi nese script characters in word processing systens are based on one or
nore of the properties of the structure of witten Chi nese expl ai ned above.
Thus, for exanple, in the recognition and nptfhlng nmet hod, a 20 character
is sele®ed froma huge static display in which all characters are shown
si mul t aneousl y. A character is selected directly in the sanme way that

jetuers are select eledicldlll Yydrt PUOIEL] C PRIAPES. oIR8 FhALRAGKSA iCTh AR

method is that it is difficult to 25 Identify a required charactéer fro

such a | arge char agonbRlor@nherliay; ahhe dawrGhdms Ph¥SHE8! b it 8d Qg
for highly trained operators the nethod igﬁgédious and rehﬁéﬁﬁﬁﬁfﬁﬁbmﬁ%%

-8- In an al ternatipeetiwsdilen BACEnEhar aEH8 charadtiepaed a numeric or Latin
al phabetic code which is typed on a conventional keyboard. The code is then

translated so as to sel ect t st mos r €xPONsls B9 b D Fharatitidis CRFACLSkq
Thi s" net hod denands that the code for each character be nenorized, and its

use is there- Borediireictdd ttw Megines exld |1 dshPer 60rNet ent NgbH8ps of people
reconstruction nethod, characters are reconbined fromtheir conponent parts

whi ch, as was ex- ¥81l1lphtihdEerdif desent mmarhectemsonn ¢ d6Hert bAS saae
character as a result of the evolution and devel opnent of the Chinese

script. The drawb¥@¥ wihat subdyavwidthoemnpd ayhati &f baege nuobabudfaries in

conponents (214 radical elenents and 858 phonetic elenents) is required to

phonetic languages. Thus, since an engineer uses a

different vocabulary td that of 5 lawyer or doctor, he

will also He familiar with a different set of charac-

ters over and abové the basic general set. This situa-

tion is not encountered ih phonetic scripts, wherein

all words shafe the same iimited'set' of letters and, at

least phonetically, any word can be read.

15 The Vafious prior ért methods for selecting

Chinese script chafadtérs in ﬁord processing systems

are based bn one-or more of the prbpertfés of the

structure of wribten Chiﬂese explained above. Thus,

\/ fof example, in the recognition énd matchinngethod, a

20 character is selected ffom a huge static display in

which éll characters are shown simultaneously. A

character is selected dihectly in the samé way that

letters are selected directly in phonet;c scripts. The

drawback of such a method is that.it is difficult to

25 identify a required chabécter from'such a large charac-

ter display; the device is physically large; and even

for highly trained operators the method is tedious and

relatively slow.



15 generate all Chinese script characters. Mreover, the conponents vary
in shape and location within different ,characters, even further increasing
the total nunber of graphic elenments rgquiring representation. In,one ~
practical enbodi nent of such a system a keyboard is 20 provi ded hawing

several ‘hundred keys Cfé;gﬁpgﬁqier}gnéQi%veersyyyggtzi,blagc‘f'xo%%q‘%%\erp‘is

character is generated yping several stro I n.sequence. An adaptation

of 'thi's et ogla| 5 (Al dk £oMB"AA 1 Ch 1968 k" RSN o fOTRUL ET S,

In this 25 several dozen.Key conmponents are assigned to the keys

of a Standar@yﬁgﬁp!ﬁtnerak@XBQ?rgtioﬁ‘éﬁha\f?fﬁsrari& setget gd ady SNt ERLAY A
n an

correspondi ng conbi nati o sequence of  these conponents. This process

demands  copghdarabbe Lbak8i PY. seLE CRRE %W@&%Hﬁ@&n‘& idi ZRes@
different strategy for correlating the conponents with the small nunber of

keys avas | abd g 1 PROIdIRAr HakIedl.] OP 1D s thé 6 nORE Rk adl@¥eltdRad the tHddai wan,
Is the three-corner nethod . wherein the com ponents are assigned nuneric as

opposed to af@phabathC chRrPTt At G @l £éd| S apapriassatsdyi segnserer three
2-digit codes. Underlying the Chan-Jie, the three-corner and 10 al |l other

reconstructiporeelindted oahighllgnpkitiol egepet sodaed.al pha- nuneric
keyboards to construct a charac- ter as a series of predeterm ned

conponents. This is alal ageus ¢ rdtergotsbnuakittiwdyf obarisctera phenetic
script wherein the conponents are constituted by the

recombiqed from_their compogent parts which, as was ex-—

10 plained'previously; may_be common to moré than one

charactér as a fesult of théﬂevolution and development

of the Chinese seript. The,Qrawﬁack with such a method

is that a largé nuﬁber of.coﬁboﬁents (214 radical

elements and 858 phonetic eleménts) is required to

15 generate all Chinese scrip# charadt;rs. Moreover, the

components vary in shape aﬁd location within different

characters, even.further incrgasing.thé total number of

graph;g elements rgquiring'reprgséntation. In one

practicai émbodimenp of such a sysﬁem, a keyboard is

29 provided hafing sgvéfal hunqred keys corresponding to

every pqssible compoﬁeﬁt. .A qharactef is generated by
tyﬁing_several strokes inzéequénce.

An adaptation of thi% method is the Chan Jie

method which is hsed in pefsonal_computers. In this

25 method, several dozen key components are assigned to

the keys of a standard gomputer keyboard. A character

is_sélected_by eﬁtering 5 corresponding combination and

sequence of these components. This process demands



15 | etters spelling the word. However, this nethod of construction is
unsui t abl e for. Chi nese, whose character set contains hundreds of

conmponent s, each character being constructedgf+foma small nunber of these
com pdhénts but not in accordance with a defined set of 20 rul es.
Therefore, it i-s virtually inpossible to devise a |ogically consistent

met hod, which is aloswsiskenatloe |Baainidigy sbneéreathngafhfaesareranadildrzes
fromtheir conponents, and this drawback is reflected in all of the
reconstruction netthotsf f26ent strategyAfatteonatkilvat imghot & ocrogpnaeattisg
Chi nese characters is by specifying the strokes from which each character
is built. There iitd |Uhe tsedinunterber ofiskeystawvRéd abdach character being
conposed from between 1 10 and 33 such strokes, according to strict
rules regard- ing the order Miotdienvk&agaatyonThef etbie, meathod podsveilinred
by specifying a snall_ nunber of basic strokes, to display a relatively

smal | group of? chdmhckakan n idi EResthregs commemn s tthad r sheseippdde PR he
specified order.” The desired character is then selected fromthis dis-

play. In one pradtQRefitHpplrecatedsnsa tHiBenke hdd, AP ehetPi ALUPRARPY LG

strokes of the desired chafac- ter are input, all characters shari t he
same first- 10  ISR9°8¢r dkROBORBPRATISHF bbP HGRAF SHEKAPY e pRRap! three

selection. It is #E>h MQnagaral and dermands concentra- tion to select a
character by speci®ytify 1t8°FFPst and Iast strokes, particularly for those

characters having Underlying the Chan-Jie, the three-corner and
&/' ' 10 all other reconstruction methods, is an attempt to use
“ étandard alpha-numeric keyboards to consﬁruét a charac-
ter as a series of predetérmined components. This is
analagﬁus'to the construction of words in a phonetic
sceript wherein.the components are constituted by the
15 létters speliing.the word.. However, this method of
construection is dﬁsuitable for Chinese, whoSé character
set contains hundfeds of components, each character
being constructed from a small number of these com-
\_ ponents but not in accordance with a defined set of
20 rules. Therefore, it is virtually impossible to devise
a logically consistent method, which is also easy to
learn, for conéirucéing Chinese characters from their
components, and.this drawback is reflected in all of
the reconstruction methods.
25 An alternétive method for generating Chinese
characters is by spécifying the strokes from which each
character is built. 'Thefe is a 1limited number of basic

strokes, each character being composed from between 1
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a larger than average nunber of strokes. Thus, al- 15 though this nethod
of character generation is attrac- tiveipn-theory, being based-.on , "
wel | -defined rules, hitherto proposed systens based on this nethod -have

been unsatisfactory. In. another nmethod for selecting Chinese 205

characters, tdwa 4P pPhonestBoUBsl S aklcoridan i sesecar e ulay asegdred- by
phonetic synbols. The Pin-Yin sys- tem comonly used in the People's
Republic of Grgiahetordzesokasicrolkat teartsr y 0 €Kipe ees ohe Neste isowpwdss - By
entering. the phonetic sound in Latin code, a series of 25 characters
sharing t he dariee phoyes pecsfylnguaesnalpr aumben exf fhasif¢ mirckesction.
One drawback of this nethod is that translation of the Chinese character
into secondardi sgYaptaisetegiivedd smadrltgroup éfneharacgerscinonhiahd
t herefore exact know edge of the trans- ‘lation codes and procedures is
mandat oryd  Silmees aher dagrice rBeiyo ke al agric@mrion cuheus ae ol @di ondern
expres- sions, it .i-s not always gossibre easily to find the 5 pr oper
sequence of phemetegiswhahaneesed L6 shgmesL I AotEH AEQm A 2t kP s )
correctly. - This problemis particularly manifest for_the rrag hal1:1 sounds
in spoken Chimk3&-whildh ate Brecitdial 8Pddptedsian shvFddsudtsEMAdratin
code. 10 o The net hod of'selecting afﬁg ractgr P¥ gpeci-agying
i ts constituet®lphbhet fd Tt 21% tynki akFRE°Ry ﬁ%}"?o $RITRE RBEF
?;Ergg;hVﬁn?e §$t£?2 n%m%% fyi éHQHQQJEJJ“gﬁgrQB%P%%&Fé%ﬁ%E¥?r9@¥e SO
10 last stroke cdmbination being displayed for final g/
selection. It is both unnatural and demands concentra-
tion to select a character by specifying its first and
last strokes, pérticularly for those characters having
a larger than average number of strokes. Thus, al-
15 thouéh this method of character generation is attrac-
tive in theory, being based on well-defined rules,
hitherto propbsed systems basgd on this method have
been unsatisfactory.
In..anothef .methbd for selecting Chinese
Zd charéctérs; the 412 phénetic units of spoken Chinese
are rebresented by phonetic symbols. The Pin-Yin sys-
fem, commonly used in the People's Republic of China,
utilizés Labih'letters to express Chinese sounds. By
entering the phonetic.sound in Latin code, a series of
25 characters sharing the same phonetic structure is pre-
sented for final selection. One_drawback of this

method is that translation of the Chinese character

into secondary script is required prior to the final
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satisfactory. 15 Hi therto proposed nethods for selecting

Chi nese characters nostly require anindirect character representation in
the form of nunmbers, conponents, strokes er jphonetic codes whi ch nust

t hensel Y&s be specified rather than the character itself. This re- 20
quires that the | arge nunber of indirect character representati ons nust be

menori zed exact!| ysab@ctiong- aamerthgyefdrn€ak xagpl emoilaidgsodf th8es,ans-
nmet hods are inflexible owwng to the strictly defined codes which are
entered by neans ohktadokeydvabrsd aodt proceduaesi Mexd idndatsaty of Bbyee thhee
keys are nornmally limted in nunber to that of the standard al pha-nuneric
(QNERTY) key- boarde mangr ddralectip ahdscaitiyrsket valriledjionentint Bgprasge
nunber of Chihese script characters, several keys - 12 - nust be typed
in order to generat@nshe tbdéscortegonaysi mpani bls rad=l Livi ks srdi phe
char'acter. For exanple, in the three-corner nmethod, six nuneric keys are
used for each3chaPBePEr, sgfiuyencyd nof hehehahiyi s ¥mlbol fe nRiedesl toyj gxpress
nmet hods, the nunber of key strokes per character is approximately four or
five. FurthernoretBehLRAARSEtChAT RBFSrENACBHLS tak B+ usdd bt RTPYHL ¢y § S
common characters, which are _encountered frequently, and for. those
characters which 2G”t’a‘?‘éléﬁéd{1n‘!‘épéﬂe\?etryff’gre‘W/? maARYE e f t SouURLH A

efficient utilization of the keys, r obl em whi i s exacerbated by the
di f f er ent charactér”gﬁ%’lrf‘:l?l}t’} -"s.(‘}'gip"h 2R VHLER L FEGY express un=

ambiguously in Latin code.

_ The methbd of selecting a charaéter by speci-
fying its eonstituentlphonetié uﬁit is considered by
many to be the most atpfactive selection method, al-
though hitherto proposed systems have so far been un-
satisfactory.

15 _ Hitherto proposed methods for selecting
Chinese characters mostly require an indifect character
representafion in the form of numbers, components,
strokeé or phonetic codes which must themsel ves be

U specified rather than the charactef itself. This re-
| 201 quires that the large numbef of indirect character
representations must be memorized exactly and, more-

over, praetical.implementations of these methods are

inflexible owing to the strictly defined codes which

are entered by means of a kéyboard containing a fixed

25 set of keys.. The keys are normally limifed in number
to that of the standard alpha-numeric (QWERTY) key-
board. In order to map thié small set of keys onto the

large number of Chinese script characters, several Keys



various professions and activities. A major drawback associated with,
hitherto 15 proposed Chi nese word- proaessi ng systens rel ates not onIy to
t he nethod of character selection, but also to the nethod of charactes
storage within the systemit- self The nature of this problemwl| be_st
be under- stomdsti bh tgbedehae ordetrhe ostgemiarat evet thedcofie storrrgp2@d-
conventi onal phonetic characters which, in the English | anguage for
exanpl e, are ingitedai ningidleeChtimed® |smadrptanchampetecaseFbet e¥ABPLEeAs has
al ready been expl ai ned, the: nunber:of Chinese script :characters which nust
be stored in &nuthBl Ehwered peoBEESRAG Mokt e X i BUBEIiife KEYS P HeksEl
several thousand, and this requires a nenory several hundred tinmes greater
t han t hat reqﬁPFeGaFB shgraci®iverith ohat pRokeei Chdhhhbetand the P3n The
requi rement for a large nmenory i's due not -only to the very |arge nunber of
Chi nese seri p¥iEhEF§3°dtser§heb&t“méle§o afo ke Hrpresy PSFrrﬁf‘aBF‘cttﬁé' is .
characters thensel ves. ese scrl t characters are detailed and 5
conpl ex and r%HBFPélpéﬁééﬂ Yot s than alpha- betic characters.
Thus, whil st al phabetic _ch racters cag be d|s d on rids of 5 § 7
x 10 pixels, Chinese scfit tb?l'é?aﬁteer breecﬁﬁ"f‘ gr |°(f %1? R D a2 &%
pi xels to be clea kx resolutlonﬁilt lLlay i.s. a hleved
only on grids 26F 4§x%£4g 5I ﬁyeﬁﬁQﬂﬁﬁ ﬁﬁﬁ@é F Sehat Rt E&r §torage
in computer TgHRL{S oWd 'A% fUdidBPS aRAE 5D PLEERackirs wnion
10 are encountered very rarely. This results in an in-
efficient utilizatioh of the keys, a problem which is
exacerbated by the different character distributions of
various professions and activities.
A major drawback associated w1th hitherto
15 proposed Chinese word-processing_s&stems relates not
only to the method of character:selection, but also to
the method of character storage within the system it-
self. The nature of this problem w1ll best be under-
stood with reference to.the standard method of storing
20 conventional phonetic characters‘ﬁhich, in the English o/
language for example,.are limited in number to 26 lower
and upper case letters. As has already been explained,
the nuhber of Chinese script characters which must be
stored in a usable word processing system, is of the
25 order of several thousand,'and this requires a memory

several hundred times greater than that required to

store conventional phonetic alphabets.




represented by a bit. The nunber of bits required to store a Chinese
script. character in bit-map formation 15 IS thus approximately 16 tines
greater . than the number of bits required to sgore an al phabetic character
(i.e., 376 conpared with 35). Conventionally, many conputerized Chinese
wor d processing devices contain over 10,000 characters in their nenory.

But even a 20 storage of ohhy e QA reaews Gy NEIGEEE DEn6R3 BST@ES ridk
24 x 24 bit-map formation requires 2,880,000 bits of nenory, whilst the

full Latin al phabeankmntbets¢orveryi bakgesnuhderlo@0@Hiinese ddrife @hirhbe
increased to 48 x 48 in order to achieve high resolution, a total of 12 25

megabits (or nearlferis5 dByt atpowitiol tihe rciqpY 2g. rdhmatesd WhHednehdr dic s £h
Chi nese script characters may be di splayed affects not only the nmenory
requi rements but atkemeiwesi.velihesiet scrihgtnenaen cifers arteardedtaairise dvhamcd
may be di splayed sinultaneously. This is an inportant consideration for
those word protessipPLest and Rieiqeh renplangemnct dbeplely Cloemadtserthag ek plox-
based on the visual display of a predeterm ned sub-set 5 of characters in
nenory, such as i nP@hke r 8885aictiess . and M chivhd Lifst hadphabetile t¢laracters
met hods wherein charac- ters are selected according to their strokes or
com ponents. Thus®2B3 REt Hd@ RbpYedoPmEddnesd Scrk pf a0 5 EhdPapieresl as
high resolution in,a, relatively conHact format is not nerely advantageous
in terms of nennrg}”?éﬂﬁisreeﬁé’rﬁisp%u?, aRBeE TN & AHEINS 3di$’é¥fil pfapfedtaast

24 x 24 pixels to be clearly legible. High resolution
\— 10 display is achieved only on grids of 48 x'ua pixels.
Conventional methods of character storage in computer
memories utilize bit-daps wherein each pixel 1is
represented by a bit. The number of bits required to
store a Chinese script character in bit-map formation
15 is thus approximately 16 times greater than the number
of bits required to store an.alphabetic character
(i.e., 576 comﬁared with 35). Conventionally, many
'computerized Chinese word processing devices contain
U over 10,000 charﬁcters in their memory. But even a
20 storage of only 5,000 éommon Chinese script characters
in 24 x 2u.bif-map.formation requires 2,880,000 bits of
memory, whilst ﬁhe full Latin alphabet can be stored in
less than 1,000 bits. If the grid be increased to 48 x
48 in order to achieve high resolution, a.total of 12

25 megabits (or nearly 1.5 MBytes) will be required.
| The resolution with which Chinese script
characters may be displayed affeéts not only the memory

requirements'but also effectively limits the number of



the effectiveness of the selection nethod itself. Such effectiveness is
al so dependent upon the use of a high- {p _ resolution display gonitor. A
further drawback associated with hitherto proposed Chi nese word-processing

systens relates to the ease of copy typing. In an ideal system a copy
typi st concendyAlfs & Lhe P GUHEYe tcﬁ%l £PPhedinRltunRRd0;, 20rpskcal ly
scanning the input text. 1In prlor art | nese wor d- processi ng systens,

this approachd sad easidy €adp! aoﬁﬁaézhssﬁoﬁysbsmnmlecmwl@yoé@.%mgCal
keyboards with a limted nunber of keys for selecting Chinese script

characters by ydit @abN@ A GLIsLPLO YOin §0HBAs R PRarathase S¥3teai®L adi ch
present information on a conputer display nonitor for selection by the

operator, it vasddipossthéeviguaQnciisppip bot A @ elded drifitie dosuesét and

t he di splay nonitor sinmultaneously. .- 15 - SUMVARY OF THE | NVENTI ON It

I S an objSsect off ¢hEracwensi Dn hemprpyi daca @st e tared repagrad tisod oand. :
sel ecting, storing and dis- playing Chinese script characters which enabl es
charac- 5 temsatcohbagsmetdbdn andel mtivebye mernpards fwnene iandharea cones
many of the di sadvantages associated with hitherto proposed sel ection

met hods and syerengreAsedrek higdt acicloe girgehd tinedm | Dbir oklesr @ri scemovi ded
I n a conputerised system contai ning a nenory, 10 a nethod for selecting

and storing PYpPREEIic Chlnese script character |nclud|ng a first
pr edet er m ned
Thus, a method for storing Chinese script

10 characters at high resoiution-in a relativeiy compact
format is not merely adyantaéeous in terms of memory
requirements out, more_impontantiy, directly affects
the effectiveness of the selection method itself. Such
effectiveness is also dependent upon the use of a high-

15 resolution display monitor.. o

A further drawback associated with hitherto
proposed Chinese word-prooessiné systems relates to the
_ease of copy typing. In an ideal system, a copy typist
concentrates on the document to be copied, only period-~

20 ically scanning the input text. 1In prior art Chinese
word-processing systems, this apprcach is feasibie only
for those systems which empioy mechanical keyboards
with a limited number of keys for selecting Chinese
script characters by entering a sequence of codes. For

25 those systems which present information on a computer
display monitor for selection by the operator, it is
impossible to concentrate both on the input document

and the display monitor SLmultaneously.




sequence of graphic el enments each of which is constructed froma respective
second sequence of strokes, said nethod conprising the steps of: 15

(al') displaying a first array of characterls corresponding to a

represem ative selection of the phonetic units of spoken Chinese, (a2)
whi | st the sound of said specific character is known: 20 (bl)

sel ecting f r onSUMMARY OFT MHE INVENTION a representative character having
said sound, (b2) identifying all characters having the same sound as said
representative character, &%d isphap @bdecayiafy e dauansipm che noreeidef a

said 25 identifi haracters_accordi ng.to a _predeterm ned frequengy

di stri buti on: 3?5@?%%@ SPRBT AR iR ssﬁggﬁl%g‘f/‘gd i%"?’ﬁéﬁ‘gd@'}%t dis-

i ncl ude sai d spegi£Li h ' ' P r IS
ot known:  (c1) Ehctend Conpllle Yozt MMt end WHRRE cdnfed' dokEhe "
to tthe secondl predekeryd Ned sedrEcei®f ar eENRRAHive ¥ eBlibace! HB St 6ARA)
identifying all characters and graphic elenments whose stroke sequences
correspond to thevemtcomsss shankeof stk Idisadvantfafgesdagsagiadesd with
predet erm ned nunber of said .identified characters and graphic el enents
accordi ng to respéEhp¥Eopproposed selectione mathads randiisystemses) whil st

t he characters and graphic_el enments ' :
grap Accor&lng to the present invention, there is
provided in a computerised system.containing a memory,

10 a method for selecting and storing a specific Chinese.

e 'script character including a first- predetermined
segquence of graphic elements each of which is
constructed from a respectiﬁe second sequence of
strokes, said method comprising the steps of:

15 (al)'displaying a first array of' characters
corresponding to a representative selection of the
phonetic units of spoken Chinese,

(a2) whilst the sound of said specific character
is known:
20 (bl) selecting from said first array a
~ repfesEntative character having said sound,
(b2) identifying all characters having the same
sound as said representativé character, and
~ (b3) displaying a predetermined number of said
25

identified &haracters according to a predetermined

frequency distribution:



&

di splayed in (c3.) do not include either 4 i, specific 15 character or its
constituent graphic elenents according to said first predeterm.ned
sequence, repeating steps (cl) to (c3); (c5) whilst the characters -and
graphic elements displayed in (c3) do not include said specifi&<20

character but do, inglude,its St t [o] e 1PYomc] t$n dggg to
said first p.re(ﬁgg r?ﬁ?ﬁ'&& seﬁﬁ%né&a%%%é g’% ?'ﬁag%ﬁ:e reg(gg!(::){i ve graphic
el ement, (dghel iﬁe&\ﬁﬁﬂ 331 lsgha A VUrakatOsOATtRE s6uRl of! the
selected graphic elenent(s) ™ and identifying successive graphic elenents
in said firgpepiedet ehiirmsterequenme awbn: 17. (d3) displaying a
predeterm ned nunber of said identified characters and graphic elenents
accordi ng to sai dcldsmscessiveky Entering rsBoekessintas Fhgh Systethe
characters displayed in (d3) do 5 nqt include %gtd ﬁpecific charact er,
repeati Ry f PORAREPNGdILO ukPA $PEORBe T RES PEFA | 2CEEERST & (a4) ¢
sel ecting the specific character ab5) storing the specific character
in the nenoﬁf?a%éiﬁﬁﬁwﬂ:ﬁﬁ§¥51%ﬁeégékémters contains all 10 t hose .
characters which (t@yf SA%4 §i tdn i heghia-a@EliraUoEndhogehphiTOUNdS.”
Thi s procedure .is. not -al1en to .Cht nese, - since many di ctionaries include
represent a- elements whose stroke sequences correspond to the
entered strokes, and. L
10 (c3) displaying a predete:minedhnqmber of said
identified charadters and graphic glements according to \o
respective predetermined frequency_diStributiqns;
(c4) whilst  the. _ché_ract_ers_ and _g_raphic elements
displayed in (c3) do ngt'ingludefeither.said specific
15 character o:_its.constitﬁent graphic elements according
to said ﬁirst_predetermined sequence, repeating steps
(c5) whilst the characters and graphic elements
displayed in (c3) do not include said specific
20 character but do include 'its. consti?uent graphic |
elements according to said first preﬁetermined o’
sequence: , o _ :
(dl) selecting the respéctiye graphic e;emgnt,
(d2) identifying all characters cor:esponding to
25 the selected graphic elemegt(s)_ and identifying
successive graphic elements in said first prgdgtermined

sequence, and



t|ve characters in their Pin Yin tables. The 3h3|ce of frequently used
characters as representative characters on th isplay wll facili- tate
the selection process. In a preferred enbodi nent, 5 the first array

i ncl udéw 412 characters, and since the 400 nost comnmon characters r epr esent
a usage of over 70% it would be preferable to display only these very
comnn1characters|r1¢@%)fdm§@kﬁyayg Hbmaaﬂetenmsnednoum@q#r@fysald
feasi bl e since sone sounds are quite rare- used, and sone

conmon character%gﬁﬁﬁﬁéﬁeﬁecﬁ§€E°FSrFeBP@sEFFP§i§p@&Pﬂﬁ?ﬁﬁmﬂﬁ?°rding)%°

nbi | | th d
ona ol P nat | ng TREE e P8 R At ek R B SR B T L3l Sty
still provides a usag@da?%ﬂibgé qﬁf‘ér éﬁé‘ka&%e s displayean lehtyaaqaldo

di ctionary contai ni ng over acters, maxi mum nunber of

characters havi ngothénsdiRie asdddi spelcilfi: %ﬂaka@‘téﬁp rdpesyeingt from
medi an nunber of characters per phonetic group is approximte- |y 20. Thus,

in nost instancestephédhinbetidf theaspecific charactern He samiR¥rday,
havi'ng the sane sound as a representative character in the first array, is

suffi- ciently small f®4dnaelecsingcitbst SEGFé@tiFoﬁh@fr%%eﬁ‘?%d

h t A furth d t t ak

he. e equeney. of cnar GBS SHaRboS! hanseBliiet AR 1 G Y
nunber of ‘characters in thgyg e¥T¥L€”£@¥a¥|oE” |Sa& égs(ggﬂtgggéxgmpn

characters in the second array are tnitrafly displaye
10 those characters which have associated with them un-

i
~ amhiguous phonetic sounds. This procedure is not alien

to Chinese, since many dictionaries include representa-



z

19 the remaining characters being displzﬁsd.only when the desired character

I's not found anong these conmon char act

characters t

Al t hough for unconmon

his involves an additional display and sel ection stage,: 5

H

this apparent di sadvantage is nDre than offset by the increased dlspPay and
sel ection speed in the majorit e desired character is
common. By df ﬂPafl a&ﬁﬁ#ﬁbt s ffgm?ﬁgﬁﬁgfrequency di stribution,

very fast selection rra _ %b hfggggségglﬁd#gse%%d CHIPL € R3IAGler s

I'y on ‘account of the skew

since these
frequency di
enbodi nment i
| at es freque
frequency di
non- st angdar d
t he net hod,

in their cor ry
di spl ays a sna

wil | gener

ELph s 3%% G e 5FAP b P P B pTSutel etasa ol (1

ans o SOf t war

ity

Couticon su

I ch accunu- 15

BEY <0343 a5, {06, SYRT BRLE S5 e edrnald pidiezlred W dfithe,

e systen1 SO as to correlate with

£hRC Yy aar-rte§¥ Oin@fﬁtd'egmlﬁrz UsiirSact 8rd Ur bRAr semedigmnts of

char ac-

er o e nost frequent

s"may be sel ected by enterlng conmponent strokes

r%fqt eesﬁ- %r}ﬂ @r{‘axkseleeﬁnlqu-&ﬁsees@me 4 suPagei dedowldrch

y used characters and graphic

el ements (whiggly, Cairt heo el dhee arehepabue Qe p iy Aohad Ralegsecordrey n- 25

I ng the spec

ified stroke sequence. If the desired character is not

di spl ayed butedfuor | dridr £6€6¥% Ci €| EABNE 1APREarP agn t Howeoreaen, tihe s aphic
el ement may be selected and a snall nunber of the npst common

10

15

20

25

not entirely feasible since some sounds are quite rare-
ly used, and some very common characters cannot be used
to represent a specific sound unambiguously.. Including
representative characters for these rare sounds, and
eliminating the "ambiguous" common characters from the
first array still provides a usage factor of over 50%.

In a typical dictionary containing over 7,000
characters, the maximum number of characters having the.
same sound is of the order of 140. However, the mediaa
number of characters per phonetic group is approximate-
1y 20. Thus, in most instances, the number of charac-
ters in the second array, having the same sound as a
representative character in the first array, is suffi-
ciently eaall to enable efficient selection of the
desired character.

A further embodiment of the inventioh takes
into account the frequency of character usage in those
cases where there is a large number of characters ia
the second array. In this case, only the common

characters in the second array are initially displayed,

>
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characters containing this graphic elenment will _be displayed.

Al ternatively,.further strokes are entered. éﬁfthe desired character
appears~on the screen, it is selected, the iterative procedure providing
faster ¥ selection. Strokes may be entered into the systemin tw ways. A
tabl e of basic strokes is constantly display- ed, fromwhich a desired
stroke may be sel eEP&dr eRainidg, Aharagr enmebe bl PL§PLEYHD\A el BBEBathg
to draw 10 strokes on the screen of a display _nonitor assocjated with the
system since it i $eFATRA nGM@TANYRNI dit 09 tur SRUME 2BPF&SENASEr FRPRARe
to selecting themi tively usi t he above nethod. In order ;to display

era- n
the various arr ayscﬁ‘ﬁrfcl%ersr egifot 'égPrHﬁrli‘erf,‘°5 HLHORBOG BRJN2LELESH hids

ot hod for st or ngt A LR R e Aq £61 Bharort: §5Ta dti: ap t AR ELeh of Lase.
trok f i ch_al.l - ' th t b t d Thi
Cequires 20 2t or SBd R RS eat hiepd AR LR T8 FREL SRR  Erry o 8RS
b d hi gh lLuti ' ' ' A

e stored at g Eﬁ@geléts'et%e#%g;fg% egﬁhn%eef(&%%g%%(efsg?%ryin IHE mtarj]grity

characters thensel ves are I'n a co m whi ch 1 den I s

all the constituentestr glr@asnc%gd_wtﬂqj rtdegﬁflé%ﬁn%%\é\“&g%%ggggoﬁg cmﬂcter.

A preferred apparatus carrying out the 1 nvention

includes a conputer coupled (G 3 Yahidly oY Lbt0P diaPUAVa RRI £8 L HeE A

frequency disthibution, very fast selection may be
\U 10 achieved for the most common characters since these
will generally be displayed immediately on account of
the skew frequency distribution of Chinese sefipt
characters. The usefulness of this embodiment is im-
proved by means of a software facility which accumu-
15 lates frequency data as the system is dsed, and adjusts
the stored frequency.distribution supplied with the
system, so0 as to correlate with non-standard vocabu-
laries of particular users.
o ' In further embodiments of the method, charac-
20 ters may be selected by entering component strokes in
their correct sequence and an iterative procedure is
provided which displays a small number of the most
freqﬁently used characters and graphic elements (which
can be either a phonetic element or a radical) contain-
25 ing the specified stroke sequence. If the desired
character is not displayed but its first graphic
element appears on the screen, the graphic element may

be selected and a small number of the most common



hi gh speed graphics processor. Specific information displayed on the

moni tor may be identified by neans of aQG)g‘ht pen provided with two ,
m croswi t ches, whereby an identified character may be stored directd y=by
closing 5 one of the mcroswitches, whilst related characters may b

di spl d by cl osi . [ 1§ ch. GaT
ravr Nes Theo PSR ahon R L ARG F gl o e RN T

apparatus fop; 3ghegtd g aNd ebhat SIO1yNYrar PRePEIE roidPlarcdrEdREal N 2
wor d- processi ng system w t] reterencd’to the accomnpanyi ng drawi ngs in

which: Fig. fpleh 2nel QUdiral WRSN0N &0 SpYeRAL BRE Bads siepleens! aat g
Chi nese script characters according to 15 the invention; Fig. 2 shows the

phoneti c tablsg reéeeued dre i DthirGt flv eFigho de 80PWs sleb aiildl mgSoaisatead with
t he phonetic table shown in Fig. 2; 20 Fig. 4 shows details relating

to the sel eclgig@re cdfi S Nnese script characters by their graphic attributes}
Fig. 5 1is a block diagram show ng functionally an apparatus according to
the invention, Fig. 6 istrokdsakayli Bgrentehew agtion tgneestyarteds indetai | a
part of the apparatus shown in Fig. 5; and Fig. 7 is a block diagram
showi ng in gwaatser dettddle parbast ct serappes atuscehsvantd yFidggswl.ay-
' ed, from_whicn a desired ;troke may be selected. Al-
ternatively, the faci;ity is provided actually to draw
10 strokes on the screen of a display monitor associated
with the §ystem, since it is often more convenient to
draw the:strokea in preference to selecting them itera-
tively using the apqve_method,
In order to display the various arrays in a
15 legible manner, a high resolution screen must be used
and characters must be stored at high resolution. A
preferred method for storing the characters is to store
a representative set of sprokes.from which all charac-
ters in the system may be constructed. This requires
20 storage of only a small number of strokes which can
therefore be stored at high resolution without using
excessive memory. = The characters themselves are then
encoded in a compact form which identifies all the
constituent strokes and their locations within the
25 character.
A pﬁeferred apparatus for carrying out any of

the methods of the invention includes a computer

- coupled to a very high resolution display monitor via a



DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS Fig. 1 shows vari ous nethods
of selecting Chinese script characters accor'iﬂg to the invention. It wll
be seen,that there are basically three dif- ferent nodes of character

sel ecti off, shown as "direct"” selection, "phonetic" selection and "graphic"
selec- tion. In th rect selection node, there is displaied within a

first area:[(Figggéga%ﬂfﬁﬂ BF 22 hdiahH|PRP ABASPSr 2 SPeREELEC dPfAT RS OFF
ang phrases O dBRLAYRS iy BRS PERbE O mATe Shrh T GERG: BY cBeRnEh OF
cl o5t ng a 111t mecidenbunemh SPuilded i ¥h Y AETERRE peheS T aheskoy &
and 4) of “the o sAREPEIZ N, B AUER NEY HE' QePrd e FORALTTPE, bTodine

Dol ow. AL he t op %P Uhe thgc SXBrERIhndd WS OFHLRR SRSRREE Y, iy

below. At the top o e second area shown a

pihin which a dogdmanls giryydie £y 501 8¥2RgOBRe! bRREA! ud dridiiy ft.or 11 st

bei ng scanned with a han canni ng-device as explained in greater
detail below with reference to Fig. 5. In the case of phonetic or graphic

selection, 25 eaRIEFMAESYEIPT SO WWorgdpRAgpkaged t hrough one of its
basic attributes: its specific sound, its major graphic conponents or its

strokes -arrangenent. Fig. 2 shows a phonetic table 5 (constituting a first
array of - The invention will now be described with

) ~regard to a method and apparatus for selecting and
10 storing a Chinese script character in a word-brocessing
system, with reference to the accompanying drawings in
which:
Fig. 1 is a flow diagram showing several methods
for selecting Chinese script charac;ers according to
15 the invention;
Fig. 2 shows the phonetic table referred to in
Fig. 1;
Fig. 3 shows details associated with the phonetic
table_shbwn in Fig. 2;
20 Fig. 4 shows details relating to the selection of
Chinese script characters by their graphic attributes;
Fig..5 is a block diagram showing functionally an
apparatus according to the invention;
Fig. 6 1is a block diagram showing in greater
25 detail a part of the apparatus shown in Fig. 5; and
Fig. 7. is a block diagram showing in greater

detail a part of the apparatus shown in Fig. 5.
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characters), corresponding to a repres%q tive selec- tion of the phonetic .
units of spoken Chinese, which is displ d on the display noni.tor 2 in,a
first stage of the phonetic selection node. By placing the |ight pem™5
over a representative character having the sane sound as the specifi &
character tophEAELEDr 6E€SCRIHTEPYNDOFS 8 REMERRE D EMBRDIMENTSW t ch associ at ed
with the |1 ght pen, a second array of characters having the sanme sound as
the representative character will be displayed on the 10 di spl ay nonitor
2. The specific charaftiag. tb dbowst evarédumynehdodse o8| S@letictid®@ t he
second array by plac- ing the light pen over the specific character and
pressi ng theChinesenisemint t charactiersr cpeecredingi v@ chae adtistehelPR¢ sel f
be selected directly fromthe 15 phonetic table 5 after identifying it
with the |ight pdrk 1bpeprsesn nghehe thigrse arer dafkenl 1y tanes dis _
selection is nore rapid since display of the second array islplininq}ed.'
The phonBti cfeAisNG MqdesyrofinpRanagses 2elRetion nedlPYRaI23mi$iBe Secor di ng
to the phonetic rules of"Cthese. ,Chi nese_script ¢ aracteLs" arﬁ eneral ]y
vocal i zed i n3& kentbRrant PRt ES] B8R 1L ORInEN WS A RBKEONARE CVO) of
consonant - vowel -vowel (CVWV) form such tgat nost phoneti ¢ _expressi start
with con- 25“°§‘qnaﬁl“s.("'th&ié'eé’rte_ toh %ﬂa’ﬁ?aei’negﬁrﬁega éﬁgﬁéﬁygg abl es
and dictionaries,, and t?ese are tabul % d_ al ogg .aon I 6 mé e trix.
Along a row FiJiiRe ’rfﬁtaraé'%%bglg écF?hegB?nv%mg?sg?]\%% é\g%s Ir]'-a’;m
mbnitor 2 aselection of some of the most commonly used
10 characters (including humbers and punctuation) and o
phrases. One of these characters or phrases may be
identified with a light pen (to be described in detail
below) and selected directly by closing a first micro-
switeh associated with the light pen. The selected
15 character or'phrase is then displayed within a éecond
area 3 (Figs. 3 and 4) of the display monitor 2 and is
stored within a text buffer associated with a random
access memory, to be described in greater detail below.
At the top of the second area 3 is shown a document \)
20 window 4 within which a document may be displayed one
line at a'time;;after first being scanned with a hand-
held scénning device as éxplained in greater detail
below with reference to Fig. 5.
In the caseé of phonetic or graphic selection,
25 each character is found and displayed through one of
its basic attributes: 1its specific sound, its major

graphic domponents or its strokes arrangement. Fig. 2

shows a phonétic table 5 (constituting a first array of



consonants. (VC) and vowel -vowel (W) elenenﬁgggghis arrangenent does not
represent~a com plete set of sounds, since e are a mnority of

charactgé?*mhich do not start with a consonant, but are 5 drawn fromthe
above-|iSted famly of 37 V, VC or W. Thus, it is necessary to add anot her

row 8 to the matrenaraotepspPPNEdIrdspdtingete npeprebentati®e selec-
arrangenent of the first array shown in Fig. 2 facilitates selection, since

a user has only toidf ofcherk piordis ¢ Niei 6£CbE 0B pofkelnh € HIWESP] | *hEchOWs
vector and columm vector in order to obtain the desired phonetic unit.

Since each row vedtspliayedsoacithieediiglap Koniwoporsdm £Nfsecasbagel g
vector is asso- ciated wwth a known vowel, vowel -consonant or vowel - 15
vowel el enment, antBgpehpeetéc sedrectiiidn smédeci eRy plawiedgetld pbbghet pen
Chi nese tables will know in which parts of the first array to search for
the fTepresent@- tpvyersaumepresentaying chaseloter Faying Hheissameuaduadt
9 extracted fromthe 20 phonetic table 5 shown in Fig. 2. By displaying
onl y, one quadrant 38t t&et isRecifccharactenftonde emterfesd, tamddb¥pbagsefr
characters and phrases having the sane sound as a sel ected representative
character, but aIéBgaﬁpPé°§Bgc§iS'N§Wﬁkﬂhaﬂﬂ%?¢kﬁtq@inthThbeq&éGm&nmegs25
di spl ayed on the display nonitor 2 includes a geonet- rical key 11
conprising a col uAn38LoRGLRTIANIRE, CRAFR CHRT TR EI i g 208 PRYBEcABVe

hori zont al quadragh of the phgpetic table 5. -The selected quadrant is
e representative character will be displayed on the

Y 10 display monitor 2. The specific character to be enter-
ed méy then be selected from the second array by plac-
ing the 1light pen over the specific character and
pressing the first microswitch. The representative
character may itself be selected directly from the

15 phonetic table 5 after identifying it with the light
pen, by pressing the rirst microswitch. In this case,
Sselection is more rapid since diSplay of the second
array is eliminated.

The phonetic table 5 is organized as a 2-

20 dimensional matrix'according to the phoneti¢ rules of
Chinese. Chinese script characters are generally
vocalized in a consonant-vowel (CV) or consonant-vowel-
consonant (CVC) or consonant-vowel-vowel (CVV) form,
such that most phonetic expressions start with con-

25 sonants. There are 21 consonants in Chinese phonetic
tables and di%tionaries, and these are tabulated along
one column 6 of the matrix. Along a row T of the

matrix ére tabulated the 37 vowels (V), vowel-



25 identified by nmeans of .a cursor 12 i formof an asterisk within the
appropriate square of the geonetri- cal ©11. Any quadrant of the
phonetic table 5 may be sel ected for display, by identifying the ,,:%
correspond- 5 ing squar (thin the geonetrjcal key 11 with the |ightypen
and pressi ngc‘?%g’??'gE? ﬁY& O%Wtﬁﬂ‘!'egﬁé’%%i&gﬁ gi"eﬁﬁaéskeys di spl ayed on
the screen of the disgk&y moni t or 2:%%? glread been described. In_a
preferred enbodinent, Peri 2pEs™ PEEsiHe LY RTRASHY 17 808y

T PR Ao ol el TR B HRATLE O,
t . .
DN O e kg ADEeREC QN L SO Shar iy 68U RhLph kool SSes

di spl aved egAlLSrbuflaid Shd FRIuLL, DEaSERBAY 84 TEFLYY PY BRARY Of the

i ght pen and I 'ts associate I r'st 'mcroswtc ows a nethod for*

reduci ng evepp{jyr- theryd hgedieyd &VySitze Qhat Lhsth avé@ys tH Shakt -hand
20 phonetic table ?4-%5 g?sglayedymhich c&wégﬁégséthree rows 15, f6 and

17 cor responﬂaeaixne%%@tésvpﬂan\/m{%)h%@etﬁé 60@seN Y rbord1t SV,

vowel - consonant conbi nati ons and "zero consonants" associated with

Chi nese script charact ¢h% arklag@efi@nt? dEPERECRIUPY tv arGIAY AEhBWnl HQYM 25
t he short-hand phonetic table 14, either a "zero con- sonant"” character is

sel ected dirpeglyaf ra@inawakesOrsepéefionli ¥ehte AN @YY OR4d abR1§ORTONANt
and vowel - consonant conbi nation are sel ected fromrows 15 and 16,

10 check on the intersection of the appropriate row vector

’

and column vector in order to obtain the desired
phonetic unit. Since each row vector is associated
with a known consconant and each column vector is asso-
ciated with a known vowel, vowel-consonant or vowel-
15 vowel element, an experieﬁced user with sufficient
knovl edge of phonetic Chipese tables will know in which
parts of the-first_array to search for the representa-
tive sound he is trying to select,
Fig. 3 shows a_quadrant 9 extracted from the
20 phonetic table 5 shown in Fig. 2. By_displayihg only \/
one quadrant at a time,.space 10 is left not only for
the_d:splay of characters and phrases having the same
sound as. a selected representative character, but also
ample space 3_is ayailable for text. The quadrant 9
25 displayed on the display monitor 2 includes a geomet-
rical key 11 comptising a column of four squares, each
one cérresponding_to.a_respective horizontal quadrant

of the phqnetic table 5. _Thg_seleeted quadrant is




respectively. Oning to regional and dialecticalZdi fferences in the way

Chi nese script scharacters are pronounced, it soneti nes happen that a
represent ati ve character 5 identified fromthe first array (Fig. 2) or a
sect i on*Pher eof (Figs. 3, 4 wll not display the desired set of characters

in the second arraygendies ¥ My *&F‘é’%ﬁg weege c%ervse%lal 1r2eqh§zt$%?}ia\f/.§| Ofr ATy

characters have siml ar sounds "whi ch aré” confused in di

10  spoken Chi nesgsterli® € QPPENSAL €nd Oéﬁféﬁé:?ﬂgg@%g;tﬁ?}%t 0¥e +GRArACters.

within the first array may be grouped s _ i'cation of”a
representative chaygfct ggyw §h- thagﬁ%HH%M%|bfceﬁéeﬁﬂgngpﬁﬁaEE%&% 5 may

associated with all the representative characters in e group to be1

di splayed in the sacouh e6tey c& 08isp1apd BySHQWnRQW g el W%ﬂo"rﬁd-
characters in the first array may be grouped, the boxes enclosing the

characters indi catiimg squarexteardnil Qac iz dsmr1 cdDi RefBY 12kIL O nELAN dHY
Fig. 4 wherein there 20 I's shown a fourth row 18.contai ni ng

representative chareactanrd phews$nsOURdS reoeemIPdsE g¢h f he 21 con-
sonants in the first array. Selection of any represen- tative character

fromthe fourth row 18 causeBhelprcharsacderst tmobe dieyR apiadp havieny oo Wi
simlar to 25 each of the characters within a selected group. How ever,

t he arrangenment ofsqreeps cthobthein ¢#lgplay Moaddtori @ My aapresent alsiets,

since a user may easily define different groups under software control, in

described. In a preferred embodiment, different pro-

U 10 fessions are identified by corresponding mode keys.

For example, a mode key 13 is shown in Fig. 3 relating

to the banking.profession, which may be selected with

the light pen by pressing the second microswitch. This

causes all terms and phrases stored within the database

15 and corresponding to banking, to be displayed, enabling

a desired term to be selected directly by means of the
‘1ight pen and its associated first microswitch.

Fig. 4 shows a method for reducing even fur-

ther the display size of ‘the first. array. ‘A short-hand

20 phonetice¢ table 14 is displayed which comprises three

rows 15, 16 and ?7 corresponding, respectively, to the

21 consonants, the 37'vowe1-consonant combinations and

"the "zero consonants" associated with Chinese script

chabacters., To select a representative character from

25 - the shortQhand phonetic table 14, either a "zero con-

sonant" character is selected directly from row 17 or,

alternatively, an appropriate consonant and vowel-

-consonant combination are selected from rows 15 and 16,



accordance with regional, lingual, dialectical and individual needs.
Referring again to Fig. 1, it wll be éa that the phonetic table 5 is
useful not only for 5 sel ecting individtal characters but, noreover.~ nay
al so be used to select polysyllabic words and phrases rep- resented by/nore

than two chq;ggﬁgggivgg%§ facility is provided in one of two ways. It has
al ready been explained that the vast 10 majority of Chinese words

consist of two ChineggiRRr PBeAEg@BH 2l @nd idilFNe b1 4D &DAFaSEAREs Wen a
di - norphemic word is to be selected, first and second representative

characters afg ¢rbesh@dchineblhgclriintt Hardet\évd NaréhproasBneeUNdst
respectively as the two 15 nmor phens of the di morphemc word to be

sel ected. |MayhbdmexsimeHOhs ppeinealNisa aF @phedad ¢t &P vke dhiasaceray and
result in a third array bei ng displayed of representative dinorphen c words
havi ng a5 phonhgeint iftr¢igt £if OmCOheeTAMEE NPrfayt HE 10| X)X ar fd rssé ctdn20
second representative characters. The nunber of words displayed in the
third array whelr e Vi@ ygsuad ] , 4 siwickldneowr phiespt ayhdihst idered 1 yeddeeti cal
hononyns are quite rare. Simlarly, polysyllabic wirds and phrases 25 :
represented by cbvag admarswdnclhdreacteecsndaprirayel ethbd #Widm thapbemst
array in an identical manner to the selection of dinorphemc words. Since
t he nunber o¥hpeoleyssevabiad wepsesea tat hves aharaecpensi hyveosioidar-

sounds which are confused in different_diglects of
10 spoken Chinese. TO compensate for this, representative
characters within;the-first array may be grouped such
that identiricatién of a representative character with-
in a group will .cause all characters associated with
all the representative characters in the group to be

15 displayed in the second array.
Figs. 2 and 3 show how the representative
characters in the first array may be grouped, the boxes
=enclosing-the_chanacters indicating the extent of each
.group. This may also be seen in Fig. 4 wherein there
20 is shown a fourth row 18 containing representative
characters héving-sounds-corresponding to. the 21 con-
" sonants in the first array. Selection of any represen-
tative character:from the fourth row 18 causes all
characters to be displayed having sounds similar to
25 - each of the characters within a selected group. How-
ever, the arrangement of groups shown in Figs. 2, 3 and
4 is only representative, since a user may easily

define different groups under software control, in



ed sounds,is typically very small, they can Eﬁgiis- played within the third
array together,wth the dinor- phem c words. atternative nethod of

sel ecting polysylla- 5 bi ¢ words and phrases nmay be enpl oyed when a
singl e wharacter is selected according to its phonetic struc- ture, as

descri bed above, Qrcca&ﬁé’éﬂb'ég Jiocﬁtiseg&%ﬂﬂf StlriLfPéHéf ,3%1 £14830'dPP%ana

bel ow wi t h reference to a character 1s sel’ected with elther

met hod using 10 Ia;¢¥3uy¥iﬂgg&g§mntch i nstead of the first mcro-
switch, then the identified character is entered into the text buffer, and

a fourth array of represent ﬁiéf”@rP@h&sﬂéé‘Pthiﬁprﬁqsg and phrasas; s&asble@g
with the selected character, is displayed A desired polysylla- 15 bi c

word or phrase maypd¥enthe sshsabedcdltsstllev BY iPans ¢¥fui hendd 9Bt 10N rd
pressing the first mcro- swtch. In this case, all characters subsequent

to the first sharaeuedcrrtg adiady { @ud DechexhcburbebutFi Gor bodle¥q RAGWE 10
alternative node of 20. selecting a desired character according to the

graphi.c attri but edeofuddd nesesetiictt pdiysEl tadic Ivords serd phatsaesf iregi-
stroke may be entered into the systemaccording to the sequence in which
strokes are drawnriesedntedasy mesk e« htetaxwt ewo cHaractanses The st €achddit if ries
25 guent characters and graphic elenents, starting with the specified
stroke, to be di sproscided |fntémedesi twd @bysact er appears anongst this
di splay, .it may be selected directly by nmeans of the |ight pen and the
_ _ "It has already been explained that the vast
U 10 majority of Chinese words consist of two Chinese
morphems and are wWwritten by two characters. When a di-
morphemic word is to be selected, first and second
representative characters are selected from the first
array having the same sounds respectively as the two
15 morphems of the dimorphemic word to be selected. In
this case, both selections are made from the first
array and result in a third array being displayed of
representative dimorphemic words having a phonetic
structure corresponding to the selected first and
20 secohd representative characters. The number of words
displayed in the third array will be very small, since
dimorphemic phonetically identical homonyms are quite
rare.
Similarly, polysyllabic words and phrases
25 represented by more than two characters may be selected
from the first array in an identical manner to the

' selectioh of dimorphemic words. Since the number of

'polysyllabic words and phrases corresponding to select-



first mcroswitch. If the desired charagggﬁ is not displayed, but a.
conponent graphic el enent of the desired¥character is displayed, then the

conponent graphic el enent may be selected with the Iight pen by 5 . ™
pressing the second microswitch. This substitutes a new set of ten %/
characters wedhscontai i st tey p dealilfy edegyapmal dl,ertdrry eant e dbkssred
character is now displayed, it may imediately be selected with the Iight
pen by 10 [lespeédgwibbini nde Mikdmubvineay tpgetherevdh tthe dbReRar the
desired character nor a conponent graphic el enent appears on the screen,
addi ti onal strhémise nwprids.ent ered, the whol e procedure being repeated in an
iterative manner until the desired character is dis- 15 pl ayed for

sel ection. By displayi A 2hbsenahavgcmetsosn@fgeapiicd idieePdt¥S Xht 8F occur

most frequently, it will generally be found that the desired characfer is

di spl ayed® wi thf @ Hords, apd| PhRGHAS BAYi P& AMRhSYeE ¢ BaRsRovis Hhe®system

for entering the 20 _ strokes according to the above nathod. . Displayed on

t he dlsplaylﬁﬁﬂ?@?thl§sq§ﬁ%%ﬁ&94aﬁFg°ﬁ§i§ﬁo%qK}?ﬁf? REHHE; 8 EPFokes;

ol o e el 1ok RS s B0 RAIRY W S, S G0RE o 1

Pressing e L ahel gl 930 Clhoa oIS UERL Pl En'ReFRIRNES BPlegd o0
1. If a character is selected with either method using

10 the second microswitch instead of the first micro-
switcech, then_the identified character Ls entered into
the text buffer, and é fourth array of representative
polysyllabic;words_and phrases starting with the
selected character, 1; displaygq._ A desired polysylla-

15 bic word or phrase may then be selected directly by
means of the light pen and pressing the first micro-
switch. In this case, all characters subsequent to the
first character are added to the text buffer.

Fig. 1 also shows_an_alternative mode of

20. selecting a desired character according to the graphic v
attributes of Chinese script characters. It is seen
tbat a first_stroke may be entered ippo the system
according to the sequence in which strokes are drawn in
the desired character. This causes the ten most fre-

25 quent characters and graphic e;ements, starting with
the specified stroke, to be displayed.. If the desired

character appears_amongst_this display, it may be

selected directly by mgans_of_thg_light pen and the




30 An alternative systemfor entering the strgkgs is manually to draw them
on the screen of the display nonitor 2 using light pen. This nethod
for entering strokes is often preferred, since witing 5 Chi nese scri pt
charact®¥s is an automatic process, based on a nenorized notor program
making it nore convenient actually to wite the script character rather

than construct it §1efht MARPIV M-S ilfyi bhe dpdigefoedarapter 1s not
I n order_to draw a trgke qp t he screen of the displa noni tor 2, an area
of the display m)n‘ff'BP 2Nedr o %: B ARMBBCBENThaBT PP DS LR Pt heTuskhe
to b iformy bright. The |igh is th d t.hi f
the screen and evel S5 HFAE | SRebBStATon Bndt8 PL § REGsc, EBARCANE: A48 RAR #7tn
illum nated pixel, Lg-. nal i d b hot odi_ode . wi thin the |ight
ben. s, the rovabaRhLs Bhea SnEoREREaRE Lo PAR RELECR i pAhE OFgn' Y
v at : . e .
Oee oL e 5 ToE ok 5SS USER s 0L U ok 0 B 400 0

the stroke map stofgd %%hioﬁet d@ﬁ?ﬁ@é@er?“@hi%ﬁo'c%gt%rﬂtgﬁ S%&eﬁﬁf;sf’f'é’&t

in this manner depends on t rel ative speed at i ch the

noved across the geggRNcas1GaEw.ed with the 25 refresh rate of the
screen itself. Fine resolution of- the input strokes is not possible when

the display nonitor 2 is scaﬁﬁednHSFegiaeﬁoeHarra%ftreQSMs:ysA@,aﬁsﬁsayéhg it

sane pixel on the screen will be illumnated for a

may immediately be selected with the light pen by

U 10 pressing the first microswiteh. In the event that

neither the desired character nor a component gbaphic

eleﬁent appears on:the'screen, additional strokes may

be entered, the whole proceduré being repeated in an

itebative ménner'until the desired character is dis-

15 played for selection. By displaying those characters

;nd graphic elements which occur most frequently, it

will generally be found that thé desired character is
displayéd within a'very small number of iterations.

Fig. &4 shows one system'for entering the

20 .strokes accérding to the abéve method. Displayéd on

the display monitor 2 is a stroke table 19 showing

fifteen baéic strokes from which all Chinese script

ehafacters may be'constructe&; One of ﬁhese strokes

may be selected in the normal manner with the light pen

25 by pressing the first miéroSwitch. The stroke table 19

remains displayed so that further strokes may be enter-

ed as required.



f ew nanoseconds every 16 nilIiseconds.nzgtging-each.16.nillisecond .

I nterval, the novenent of the |ight pe r*the screen of the display
nmonitor 2 bypasses too nany pixels to permt its detection witha , = °
satisfactory 5 spatial resolution. It is therefore necessary to scan the
screen faster and to irAmeadet éhaatef veshsyastteesevtonl et dring &he
preferred enbodi nent, the frequency of the refresh cycle i's increased to
180 Hz and aséavakepohdimghyadniay | ee dres Sheatheomciirens ¢resmiofi €0
one-third of the nunmber of scan lines) is scanned. Fig. 4 also shows a set
of keys 20 wHil@Plaw manktemdards g dt be oddahitnpenmctlindss med ind for
formed under software control. It will be seen fromFig. 1 that the nethods
15 of sel eGAYRF EABnSST Gk s p Schaf henerkr ph erdrafss of itng r SR8 ¢ and
graphic structure are interrelated. Thus, it is possible to select a
desired éhar &ticied§ HRR:Phi fRanIChRBFetl e Sy LRGP A f BFOIFRESS »
restrict- i‘ng the nunber of identified characters by then speci- 20 fying
its first st edr OFr FHHPRRAr RS  MOKOTer PRO BFaR yRAKANG | § &t BRKQke or

hi I t of h b ified, th f identified
Charact ers DA POLARY ASSHALE Eq 19 ¥5acity FRE AECRAE | COBARKAT ¢
t t . Thi I nt ti t 25 the,t | h f
Sel oct i ng onPRECFRRE oRarRERERS Lotk ebefA VALY Gt om K kAt em
whi ch naytirﬁ¢gfeg£rogg tailored by the operator in order to permit
_virtually instarntanéods 8&lection of common =

10 - In order to draw a stroke on the screen of L
tt_xe display monito_f- 2, an.area of the dis_play monitor 2 ~
is-raster:scanned so that it appears to the~ﬁser to be
uni:ormly bright; The light peﬁlis thén moved across
this area of tbe_séreen and evgr&_time its position on

15  the screen coincides with an i;iuminateg pixel, a sig-
nal 1is génerate¢ by a_photodiode within-thé light pen.
Thus, the movement of the 1ight pen across:the screen

_ effectively_generates a qenies_ﬁf coofdinaies permit-
ting the input stroké_to be interpreted in bit-map

_ ZQ ‘format, uhder'software econtrol, by anaiyzing the ‘stroke \/
map stored within the dafabase. |

The_resolution'of a strﬁke_input in this
manner depends on the relative speed at which the light
pen i; qoved acr§ss_the screen as compared with the

25 rgfresb rate of the screen itself. Fine reSolution of
the ippuﬁ_strokes is not_posﬁible when the display
monit§r 2 is scanned using a 60 Hz refresh cycle, since

the same pixel on the screen will be illuminated for a



.~

Chi nese script characters, ‘whilst permtting relatively | ess common Chi nese
script, characters to be selected within a verg\small nunber of iterations.
Al'l the.nethods according to the invention 5T ut'ilize the fact that the

dat abas@i s so structured that all characters and phrases can be identified

Component o apni ¢ TSRrEATES e SONAE 0 RBFYC IR, s LT 15BE0RAR: o; DOAP A 2ASH (16
he d b 10 t t .t hat

Const |1 utes: an i ndbkd ST YFES £ RRELVLES g)?\agnrrlr)%vggfe%&a?r%aﬁ  haRIY R

are indexed, then §€EFC{:hQnsgi‘e%nsQ%C'tfﬂecdﬁaéj#fg oWy illf)gtln ﬂpglslseslé:oo

characters and phrases containing this ra ases

may optionally be sgleciese by &6l Esmg e TRl %rﬁ%ﬁ%aés Fatiatactory

respectively with the first two characters of the p rase
sel eCting the strokast £o1 r #8880 HL1S !, esrzecctis/ewe,tefwe B%%fss%woi%

the first two characters wll identify all words and phrases matc |ng
the specified strokgeCcedhiden i 0as t eahidN% & §9%¢Qeathlersteﬁhasﬁctr€dte
and a graphic elenment of a second character, will |ikew se point to a

limted set of worglsverdipboages, 1and %ee@rér-r-laef Frididént] T hd.frd@iéne §
shown a central 25 processing unit 21 associated with which is an address

and control bus 22findh® daéfirksh 28yclhe dat d heised3 dd €ONNBY ezt @and a
corresponding inputs in a random access nenory (RAM 24, a nmass storage
device 25, a read oorrespondingly smaller area of the screen (containing
W 10 one-third of the number of scan lines) is scanned.
Fig. 4 also shows a set of keys 20 which
. permit standard word-processing functions to be per-
formed under software control.
It will be seen from Fig. 1 that the methods
15 of selecting Chinese script'characters in terms of
their phonetic and graphic.strueture are 1ntebfelated.
Thus, it is possible to select a desired character by
specifying its phonetic structure and further'restrict-
ing the number of identified characteré by then speci-
20 fying its first stroke or éraphic element. Alterna-
tively, the_first stroke or graphic element of a
character may be specified, the number of identified
characters being further restricted by specifying as
well its phonetic structure. This interaction between
25 the two major methods of selecting Chinese script
- characters results in a highly flexible system which

may, in effect, be tailored by the operator in order to

permit virtually instantaneous selection of common



menory (ROM 26 and first and second gééghhcs\proces--t sors 27 and 28
(such as, for exanple, manufactured and sold under the trade designation
| NTEL 82786), respec- tively. Each of these devices is controlled by the
central processing unit 21 via the address and control 5 bus 22 whieh is

connect ed tQhildusd éeeipenehatactdrs 2 Swhills26 pakthitche niga el=piirely
processors 27 and 28 by neans of bi-directional buffers 29a, 29b, 29c, 29d

and 29e, rdfsstconmpn Thinase r scrpptcesharacters Zb i becmakedtad 10 by
means of an jnstruction set stored within the ROM 26 and the nass storage
devi ce 25 "t & JRTY osBRL)k pumber 9fnLlSgTatdRRSs for the centra

CE oS RTr o Wei”t e ocRuch by mahlfe ahed g °to s iyRhelisl [
EVO.CGS%PV @t%fiﬁ&“. %d £&c8 %ﬁ%&erﬁﬁéa&‘?ﬁhw% ang Ors&-x‘ib%éfe{ét ,
orizontal and vertical 'synchronization TiInes and 32, respec- tively.

Video data tfat r an3MdHrbt<¥ e andl [pHraddlfOcHAl bd | f8eReikiciPan® Of
which the display nonitor 2 is 20 : coupled to the first graphic _
processor t@rmsiaf thedrccomponentcisaunds 3dptidhallyr in gamidmapr ocessor
27 is also connected to a first bit-map nmenory 35 by nmeans of which

graphi cal det@ni ¥ithnthedxconpanent ogranhicr alepepkse pEscessor 27

ol o192 GataBuse e 2onsmmne messenith SrEbEMGEn <P Tia, AT orory
37 whitgh | FOOUMELabLetlCai8CPAad8PRhich’ fatch any element that
constitutes an index of the database. For example, if W/
radicals themselves are indexed, then selection of a
specific radical. will point to all characters and
phrases céntaining this radical. Polysyllabic phrases
15 may optionally be selected by selecting two radicals
associated respectively with the first two characters
of the phrase. Similarly, selecting the st;okes
| qotresponding fespectively to the first strokeé of the

first two characters will identify all words and

20 bhrases matching.the specified stroke combination.
Selectin§ a sound of a first characfer and a graphic \/
element of a secéhd character, will likewise point to a
limited set of words and phrases, and so on.

Referring to Fig. 5, there is shown a central

25

processing unit 21 associated with which is an address
- and control bus 22 and a data bus 23. The data bus 23
is connected to corresponding inputs in a random access
memory (RAM) 24, a mass storagé device 25, a read only

‘memory (ROM) 26 and first and second graphics proces-



cessor via a data bus 38. .The second graphiﬁsg;ocessor 28 is coupled to
a |l aser print engine 39 via second horizonta d vertical synchronization
i nes 40 and 41, respectively and a second video data |line 42. The | aser
print edine 39 is controlled by a |laser printer 5 interface 43 and

provides the preé%ée%ﬂ%{ﬁgr&ﬂdﬁth %%”%}%gitp;&ﬁ, Sd‘r‘éx"r‘ﬁf‘EgtﬁgQ#Z;aWbagd

according to the invention. ayed on th ay nonitor

identified by meagg1Qf whddOhtndelrddeMieS dfdtiSon INTEN 887882 FQsiR&-
data bus 23 via a buffer circuit 45 coupled to the central processing unit

21 by means of theiaddll ¢ss BAGH YUY roheHUS 4% AREst Y Al PYS 1281 Bhes@e
two buses may al so be connected to a nodem 46 by neans of which renote

comuni cation witkeatharl sped dBeilbg uhStPe$SivilL . tid) @d@F €68 BAE control
enbodi nent of the invention, provision is nmade for connecting a hand-held

scanhi ng devi 6e 4BussS@2 wad ¢H & STadui Rebylerid thy tihad it Hriee Gaewworand Bpsors
Conpani es of Japan, to the central processing 20 unit 21 via the address
and control bus 23nand26handatehéus wad. giaphicanyt agedadree 27 iandadapt ey
to scan a docunent and to digitize the text thereon into bit-map format.
The bit-map i s t heveasisoresd bin-di rsect 1 ama bf bulfie€ efrisr A9ahi t29tp 2Bepr 2 935 aardd
I s processed by the first 25 graphi c processor 27 so as to display one
i ne of text witHhi29et,he edpmeterte Wyndow 4 (Figs. 3 & 4) at the top of the
di splay nonitor 2. By identifying the docunent
The central processing unit 21 is controlled
L 10 by means of an instruction set stored within the ROM 26
and the mass storage device 25 is preferably a disk
drive. Timing signals for the central processing unit
21 are derived by means of a clock (not shown) which
runs at a first clock frequency of 25 MHz.
15 The first graphic processor 27 is coupled to
a raster scan display monitor 2 via first horizontal
and vertical synchronization lines 31 and 32, respec-
tively. Video data is transmitted along a first video
data line 33 by means of which the display monitor 2is
20 coupled to the first graphic processor 27 via an
accelerator circuit 34,  The first graphic processor 27
is also connected to a first bit-map memory 35 by means
of which graphical data is transmitted to and from the
first graphic processor 27 along a data bus 36.
25 In a similar manner, the second graphic pro-
cessor 28 manipulates data stored in-the second bit-map

memory 37 which is coupled to the second graphic pro-

" ¢cessor via a data bus 38. The second graphic processor




wi ndow with the |ight pen 44 and_press‘gh either the . 35. first |
mcroswitch 77 or the second mcroswt ‘8, the docunent can he scrollgd

down or up, respectively, within the document w ndow. Fig. 6 shows .ir~
greater detail the accelera- 5 tor circuit 34 shown in Fig. 5. Tha#video

data ap- peggingsopolier d4reb 4i dag datprinfe ehyisesBor ed d s d bentir st
bit-map nmenory 35 in the formof TTL logic signals which are too slow for

the high dajgriabhty£0ubr@dverticé£i 05¢n cirovi daa idat d pnedudédaby the 10
first graphic processor 27 is fed to the TTL-to-ECL convertor 50 whose
output is frd, Bebpbotdlvel jidmd 4 Osé@cohdf vikeg statra S1in&hd2shi fTher egi ster
51 is con- trolled by a video clock 52 which provides a second cl ock
frequency of a2@p Mranti .engimgh3otisesonsrbadtedisbyisa leherclpgdmtferequency
of the central processing unit 21. The shift register 51 converts the video
data frem panaldrela¢e 3 i ahdf qymay iseds f tbds phefeenadi A§aRy | dPrdata vi a
a buffer 53 to a CRT control circuit 54 which controls the display nonitor
2. Also fedprbntheg2@hine@e coatt obediectsia Byl a3 or pd ALEOr AFE Fohtal and
vertical synchronization lines 31 and 32, respectively. A shift register ~
control cirtbet i®rewhtonsolled by the video clock 52 is coupled to the
shift register 51 and is used in order to control the serial 25 and

paral | el operation of Dafed shi $PLlagf &t Bhe: dESP LY BOBLIA Ak Yeri ved
fromthe shift register con- :
be identified by means of a light pen 44 which trans-

10 mits data to the data bus 23 via a buffer circuit 45 'LJ
coupled to the central-processing_unit 21 by means of
‘the address and control bus 22 and the data bus 23.
These two buses may also be connected to a modem 46 by
means of which remote communication:with-other_systems
15 1s possible.

In a preferred embodiment of the invention,
provision is made for connecting a hand-held scanning
device 47, such as are manufactured by both the Canon
and Epson Companies of Japan, to the central processing

20 unit 21 via the address and control bus 22 and the data
bus. 23. The scanning device 47 1s adapted To scan a
document and to digitize the text thereon into bit-map
format. The bit-map is then stored in a section of the
first bit-map memory 35 and is ﬁrocessed by the first

25 gfaphic processor 27 so as to display one line of text
within the document window 4 (Figs. 3 & 4) at the top
of the display monitor 2. By identifying the document

window with the light pen 44 and pressing either the




‘trol circuit 55 is converted'to TTL | ogi c by ans of an ECL-to-TTL
converter 56 and fed back to the first ;%%ﬁrc processor 27, which is

therebyvabbe to syn- chroni ze the parall el |nput to the shift register 51
with its%serial output. Referring to Fig. 7, the circuitry associated 5

with the light pesyddeigisRe¥R1tLBnIRGalsS cci?é %éeon&’hﬁibbggh%ﬂ 48, Sthe
adapted to detect light 60 emtted by a pixel 1n the display nonitor

which Iight is angdéunmfeindd dynameoydrah 1358€aBkh &lr u gheraé%éat@d,éight
output is detected by a photodi ode 62 whose output is 1 anplified by an

anplifier 63 and witipl #dthe dotument! s itbWly nmeans of a high-pass filter
65. The output fromthe flip-flop 64 is fed to a position detection circuit

70 which identifies the posFigoné6okhbe Qinkedr @t éheddtaphatHeideyl era-
iden- 15 tified by the light pen 44. The position detection circuit 70

conpfises a stan tomecdewnit 31 whiodni snceuE.c510 The fMideogdamd cap-
processor 27 via the first horizontal and vertical synchronization |ines 31
and 32, respectiveégrifige crarhei Abregsunticededldasat Mkn@033 swnalwcanedetiint o
the scan line of the display nmonitor 34 and is therefore able to deternine
whi ch scan |ine coheafdgs stthe it xea pi hlemumat3 Sigli ahéhlel Fhirmpenf 42TAt laogic
i nstant of time. A column counter 72 receives signals fromthe first
hori zontal synchr®hBratlimnvwhilieh 3arandt o slfqownfole Vheledidibcitasa amtes
therefore able to detect the position of the cathode ray within the
i dentified required. herefore, the video data produced by the
\/_ 10 first graphic pbocessor 27 is fed to the TTL-to-ECL
convertor 50 whose output is fed, 8 bits at a time, to
a shift register 51. The shift register 51 is con-
trolled by a video clock 52 which provides a second
clock frequenej of.ZOO MHz, l.e. eight times as fast as
15 the clock frequency'of the central processing unit 21.
The shift reéister 51 converts the video data
from parallel to serial format and feeds the resulting
serial data via a buffer 53 to a CRT control circuit 54
which contfols the display monitor 2. Also fed to the
20 CRT control circuit 54 are the first horizontal and
vertical synchronization lines 31 and 32, respectively.
A shift register control circuit 55 con-
trolled by the video clock 52 is coupled to the shift
register 51 and is used in order to control the serial
25 and parallel operation of the shift register 51. ECL
logic clock data derived from the shift register con-

trol circuit 55 is converted to TTL logic by means of

an ECL-to-TTL converter 56 and fed back to the first



scan line so as to define exactly the IX\gation on t.he display nonitor 2 of
the identified pixel. The line and colum data is fed to li.ne and
colum buffers 73 and 74, respectively, whose output is fed to the .d&ta bus
23 via a coordinate buffer 76 controll ed by th%.address gpd ggn%rgL_bﬁs 22.
5 grapil ¢ BRP oSS AU £ & piithdt i RS FRY R4 SekBndY

m croswi tches 77 and 78, respectively ose status (i, e | osed)

i s éncoded BPTRRLFEefBEoPATAY ;Ie\i ejvfzz%‘\éll\lgr 99.§hevﬁz‘nitle?_t%%89§;%e?{lesc‘tvvo

mcro- switches i.s closed,. a sjgnal is generated by the en- 10 coder 79
and fed to §i§Pa9&§liﬁ?¥ﬁ186utgﬂﬁrolled by the address and control bus 22.

Th tput f t he stat buf f ' d.to th ' 76
fromwhich i1y be MERPILL A e ohtBal T pr 5o8sSifstitry HE i &l

via the data

26 stor @5 alftthe ihat hEPE: B 2k ndm B R e T o

ata which i1s.re- q or the operation of-

o Ohash" WERRL e RVRAS £PABL Sl kB BotRUP A £EnE268 db1 ghaAbyed TNl 0 2

dat a- base possi bl e Chi nese script 20 characters

available qf 45¢ 1 4Nt ha! 423G} o B loBe MR LN 91 DEBANL BCdn £- 1 ext :

buf fer for oring tex- tual "data prepared with the word-processing system
The Chinese 4 poguggeadabd d1ase1 shabeth i yhen. t NenBAMIARL Lo 1dunan gnand may
0 §

easily be augnmented by the user wh is:able to construct new
characters fge gdei 18 betldix d@tBpagephotodiode 62 whose output 1s
10 amplified_by_an amplifier 63 and cougled to a flip-flop
64 by means of a high-pass filter 65.

The ou;put'from the flip-flop 64 is fed to a
position detection circuit 70 which identifies the
position of ﬁhe pixel on the display monitorlz iden-

15 tified by the light pen 4u. The position detection
circuit TO comprises a scan line counter 71 which is
coupled to the first graphic processor 27 via the first
horizontal and vertical synchronization lines 31 and
32, respectively._ The scan line counter 7j is thus

20 synchronized to the_écan line of the display monitor 34 - - W/
and is therefore able to Qetermine which scan line
contains.the pixel illuminéting the light ben 44 at any
instant of time. A column counter 72 receives signals
from the.first_horizontal synchronization line 31 and

.25 from the video clock 52 and is therefore abi§ to detect
the position of the cathode ray within thg_identified

scan line so as to define exactly the location on the

display monitor 2 of the identified pixel. The line




Data is displayed on the screen of the dis- Lay nonitor 2 and is

I dentified by the |ight pen 44. The area of ESI di splay nonitor 2 thus
identified-is highlighted by nmeans of a cursor which is displayed 5 under
control wf the first graphic processor 27, there- by providing the user

ith a visual f k of the | pcati he, |ight pen 44. An i]]uninated

bi el “on the scr cRREoP LTI &hF Ay AoRiedrt & LAREoEThe FhiRE. PHLARF B2

i thin the Iight 44 tq_ger i gnal 10 which | lified by th

anpli 1 er 63 and Rdsf i ReSHHHEY ol £u TP ananys e ks il kpye i aed"
knowl edgi LRt o9 i ignal . A

2l though nany pixaFS 33 (HaE ot <P Nt Byesdn f: ol AY R AL RS

si mul taneously, g4 pgggtg 45 QI bxel is illumnated at a tine.
The position detect?on cirguifoyg Fé e egéﬁﬁeternines fromthe horizontal

and Vertical gcanning synchi@Ri 33td0p E%H;Hﬂai§_pﬁbghiﬁgﬁebﬂ€%iﬂﬂ*@@”éﬁﬁd

when-the light pen 44 is activated by closing either the first mcroswtch

77 20 " or the sespBdnd GOSMbEHE thed NP7l binY 78 2PPLS PUACEFETy, AhbSed
hi gh speed circuit for witing the contents of the first bit-mp nenory 35

onto the screen ofthbasdi{sm.ay p8NiérorcRosedheii eikolield BYP PEEN Ve B5tbS
organi zed in 25 such a way that it has one bit of nenory corresponding to

each pixel of thesdripliayemenided¥ 29. Thghéhr Séibhér N&P WO Ywdd dSero-
continuously scanned in accordance with timng signals generated by the
video clock 52. switches is closed, a signal is generated by the en-

Q:: 10 coder 79 and feﬁ to a status buffer 80 controlled by
the address and cbntrol_bus 22. The output from the
status buffer 80 is féd to the coordinate buffer 76
from which iﬁ ﬁay be read by the central processing
unit 21 vié the data bus 23.;

15 'The oﬁeration of the system is as follows.
The ROM 26 stores all the character data which is re-
quired for the operation of the word-processing system.
Some of this character data is organized into a data-
base containing all the possib;e Chinese secript

20 characters available fdr use, whilst a section of.tne
RAM 24 is organized as a text buffer for storing tex-
tual data prepared with the word-processing system.
The Chinese languége déta bése storéd within the RAM 26
is dynamic and may easily be augmented by the user who

25 | is able to construct new characters for édding to the

database;



-

Thus, to change the display pattern ong‘f@-scr-een-of the di splay nonitor 2,
It is only necessary to change the contents of the first bit-mp nenory 35.
It is arranged that the first bit-map menory 5. 35 i's updated by the={fi'rst
graphi c processor 27 in |less than one scan cycle so that the resulti ng’

change in the infornat?8hadiSplddyiRt 8% ethe i st ay CRSER @ ZRHpEbPs to be

i nst ant aneous, The first graphic, processor_ 27 is'cagable of wwitiﬂ% 200

MBi t s/ second® + BF BO&E WPMEr 13040t 2 haPRED GhedchN Epe &1 &FhiRePs Miel | over

t he total f bits I L red._ for displ ' | gh :

regol at ?onnﬁg[ﬁge\ﬁ quso‘{fggu%{]gpﬂ'iﬁos{ i"b‘l?fs‘gitg I gzve'gh‘g% gg\é?‘réyirfggggdifsn t he
t i ' A to displ all the: I.red jnf t

S i T ancoust beRid $he8 by RedRE BE 8 dnfor CHRNRH L5 ShARLEVeMe vast

S PR BRSO B 8 O Sl

& ar reqlehcy 0

kel ot o Bb PECRTELAR PREMEE IARHTY I Pallaf S oPRuEen SE FRe

pi xel s at a rate 1n a non-in ed. sys e sh

register 51y bRakhGaateeliHAl O fl T GLh T G fﬁgﬂﬁgﬁmé@&tﬁ@xéif%

bit-map menory 35 eight bits at"a tinme in par: format, and outputs 25
this data i ngggrsab efeédf B i tdies ?1%&' @6 PELE0E daulseLNtded fRoEBSUTE

that the serial output of the shift régister 51 remains in synchronismwth
the parall _el dlBRe! 63a4A tHini Sn8CLATIY Yod AN LI HE gba@ﬁ_ﬁewwynm

10 _whigh is amplified by ﬁhe amplif;ér 63.and:éauses tne W/

flip-f;op 64 to change state,.thereby ackﬁowledging : \“J

receipt Qf-the lighﬁlpen 513551.  It_ﬁill be understood

that although mény pixels‘on thé diéplay monitor 2

apﬁear to be 1lluminated simultaﬁeously, in reality

15 only one pixel is illuminated af a time. Tﬂe position

detection cifcuit 70 in effect détermines from the

horizontal_and véptical scanning synchronization sig-

nals which piiel.is illqminated Qhen the light pen 44

| is ac?;vated bf clqsipg either thg firsp ﬁicroswitch 77 \J

20 or the second micrbsﬁitch 78. - : \.;/
The fif&t graph;b ﬁrocessor 27 is a high
speed éircgit for w}itinglthe contents of the first
bit-map memory 35 onto the écreen of the display
monitor 2.. The firSt Eit-map mémofy 35 is brganized in
25 such a way;that it has one bit of memory corresponding
to each pixei.of the diéplay monitér 2. The first bit-

map memory 35 is continuously scanned in accordance

with timing signals generated by the video clock 52.

?



the shift register 51 be eight tines as fast as that of the first graphic
pt ocessor 27. The first graphic pro- cessor * erives its timng signals
fromthe central processing unit 21 whose clotk frequency is 25 MHz and, 5
t heref or®® the video clock 52 driving the shift regis- ter 51 runs at a
frequency of 200 MHz. The organi zation of data within the first bit-mp
menory 35 is contTBPPedtBy aliin &ent Ral disdckas- pakf amrtorlt heomataten of
| oaded either fromthe disk drive 10 25 or from. the ROM 26 into the RAM
24. Data which nu ebgia@&&%é’w’?hbm ¥rby U B POikY BfapRBSEF dcesBuan e
I's held resident %g t he M 24, whil st other data is transferred to RAM 24
under program cont ?®I CARER1FR- OfuF PEAT LBSta BiL TR MR Y n3Bhe RAM 24 in

the formof 15 a conprehegEiYe dat abase arranged in four sections: (1)
a library of basic strok In@F N8 vt tnthe fiprst o RiRMeRPBKe

Thrary to 20 ohart o1 aEEE Y AT e f e PhRG PreauRanT ol W 4 foehe
For cach char act o Th oo e Bafn afE 1% B Fhut BHern ety L8 Foipda 1 Brhe”
gggnghigsggénent 1 ¥P&FmaPon ﬁﬂgpﬁébe&iéﬂ‘%ﬁ@”éi¥p92y9%6ﬁ¥@4§“%Ca%%égﬁs
to be instantaneous. The first graphic processor 27 is
. capable of writihg 200 MBits/second, oE over 3 MBits
N 10 per 60_Hz scan éycle. This is well over the total
number of bits required for display evenon a very high
resolution diSplay Wwith over one million pixels, such
as is needed in the'present invention in order to
display all the required iﬂfofmation simultaneously.
15 The accelerator circuit 3% enébles the vast
| number.of pixéls in such high resolution display
monitors to be written at the very high speeds re-
i quired, For éxample, a video frequency of approximate-
\:;j ly 90'MHz is required in order to write one mill;on
20 pixels at a 60 Hz refresh rate in a non-interlaced
system.
The shift register.SI in the accelerator
circuit 34 reads data from the first bit-map memory 35
eight bits at a time ih parallel format; and outputs
25 this data in serial format to the display monitor 2.
In order to ensure that the serial output of the shift

register 51 remains in synchronism with the parallel

input data, it is necessary that the clock frequency to



The _dat abase is organized in such a waly’. hat sel ection of a specifigc stroke
or radical permts iden- tification of 'alFl characters in the database |,

i ncluding the selected stroke or radical. Simlarly, selection 5 ..6f a
specific phonetic unit permts identification of all characters with¥h the
dat abase shenénghibtsrpelgaseteirc Sunitte eidghit | bimes yassthett r&ntdRtaoSpecific
character permts identification of all polysyllabic words and phrases
sharing thethel étred @rampidteerprodessi®r 2% | Theefirshesgradhiicf PERT on is
achieved by reference to the attribute table within the database. Since
characters aeessrordd deri hesdatabdd@ing yshgnabsefdiie toe aceBLAGilvel y
smal |l stroke library, only the contents of the stroke |ibrary need be
stored, 15 prokessbypepamiit t3nghesatsyery EpRgUERCt dsage JHHE RN
characters and words thenselves. The characters are reconstructed for

di spl ayPng &hergfioneingdny Yeeee eftBCKo SehdrdYHRE FBE {ibdfitn 19fF YHat abase.
The saving in conputer nenory_achi eved by staori and reconstructing 20 .
characters Fﬁ”tﬁhsﬂﬁﬂﬁm#?_ap%?ﬁﬂ¥§n§§v8¥a90 s?ﬁgke libraries to be stored

(o7 jonly o modest i nosase b IR onE0h bRk LRLGLLARY et (e
R L e R L S th L U
(100 SO T8 R B4 g TRt e B P BS wesfgacters
10 25 or from the ROM 26 into the RAM 24. Data which must  \’
be aeces;ed répidly by the fifst graphic processor 27 \*d
is héld resident ih the RAM 24, whilst other data is
transferred to.RAM 24 under prograﬁ control.when re-
quired. Data_is organized in the RAMIZM in the form of
15 a compreﬁensive database arranged_in_four séctions:
| (1) a library 6f basic strokes and their
variants, | |

(2) a character stroke map wheréin ;re stored for
each character a reference with;n thg strokg library to ./

20 each of its constituent strokes and its location within
the character display grid,

(3) a character attribute table Qherein are
stored.for each character its_;ound, tone, stroke
sequence tabie, radical and phonetic element types,

25 and .. |

(4} a dictionary qf polysy;labic words and

phrases.




cations with very nuch.inproved.resol uti on over conven- tional bit-map
character storage, wherein inperfections in d{acter definition are
magni fi ed together with the characters thensellves. 5 Whenever a
charact®r is required to be dis- played on the display nonitor 2, the first
graphi c processor 27 operates.under control of the central pro- cessing
unit 21 to construct the chdfket®ztabemed lie datgdmbeedt dmed uich Bhe aRAVN2A,
a process which appears 10 i nstant aneous to the user on account of the
hi gh speed of theSf@kesetion apfhia aneidlswrs o keref erabl galdpearnirt s Hal ddaM
24 is printed on a |laser printer, in which case it is formatted by the
second graphic pr LRt I i cdl Aceharges@rjsunin i bke 19atapask ine losdorsl
bit-map nmenmory 37. The second graphic processor 28 generates horizontal
and vertical synch® $8L8erefd StgAkes oxpprads ¢glon Simdd asol wndsslection
respec- tivelﬁ, for controlling t he scanning of the laser print engine 39
al

in a manner arfal offud BPaHEL LEaPRP ARGy tidhh P erBi tisnd dfint B caddiamo .
The data which is djsplayed on the display npnitor 2 includes not on

character infor rrataldibi g%aﬁlﬂ/'é‘c?ﬁ‘?ﬁﬁ t"f?egBét‘hb'é§§ i hatRP R A apin & géieﬁ
ser o5, of ™90° KOUBOLY PERILL L Haat3ehohd o8l S8y d ke A e ety o
RS X N e R QU B AL
\ words and phrases sharing the selected character. 1In
K~: 10 all cases, the identification is achieved by reference

to the attribute table within the database.

Sinee characters are stored in the database
only'hy reference to a relatively small stroke library,
only the contents of the stroke library need be stored,

15 thereby permitting relatively compact storage of the
characters and words themsel ves. The characters are
reconstructed for displaying and printing by reference
to the stroke map within the database. The saving in
cdmputer memory achieved by storing and reconstructing

20 characters in this manner, permits several stroke
libraries to be stéred for only a modest increase in
memoryf Each stroké”library may store the strokes at
different magnifications corresponding, for example, to
bit-map resolutions of 24 x 24 or 48 x 48 and so on.

25 When it is required to display or print characters in
an enlarged format, the bit-map data is read from the

corresponding stroke library. This technique permits

characters to be displayed and printed at high magnifi-



particularly adapted to achieve effici character selection with the
net hods of the invention. Wiilst it is known to provide sw tching nmea&ns’
within light pens, such sw tching means serve the function of activawfng

the light pﬁﬁt‘ﬂ’@%@ LEgH 'ir%?ly Hilil'c% i 8 ploStd NGted s PELIOR bWariicenast ches
provided with the Iight pen“44 of the invention, which actually integrate

the Iight p@ﬂoﬂéﬂ“ﬂﬂtiﬂEb'dﬁ%ﬂé@%éQHSSS?ageotﬁﬁbkbmg_ﬁh@e®QMﬂvﬂons
processing unit 21, in order to performdifferent options dependent not

only on an 1Q ic#@paictiedd Eiraan Biedar @Smagh bt bedheoige tprerposicrh |t rght
pens), but also on which mcroswitch is operated. ‘Although a preferred
enbodi ment chatrhetiereedHens dmmgePHeen described with regard to a

wor d- processi ng system it w'll be understood that the nethod of 15

sel ecti g Chi nese scrifhegt8aracterchacaotérnd £ o d elredetito de Wisd-find *
application in any conputerized system wherein Chinese text is entered faor
storage and pidbgedquent Ppheceds phayMmramwieer the theedtlinmt p8r@nk €hi nese
script 20 characters to be entered into a conputer system by displaying

the i nput daireodess el 2t per aves wndarr eootapilorPfs dieetedvid &k sPRM3I ng
with the conventional keyboard. 25 30
cessing unit 21 to construct the character from the

The light pen 44 with its integrated mbEro- switches 77 and 78 is

datatase stored in the RAM 24, a_prccess which appears
10 instantaﬁeous to the user'on accognt of the high speed
of the firct graphic processor 27,
Preferably, data in the RAM 24 is printed on
a laser printer, in.which case it is formatted"by the
séccnd graphic processor 28 which acts in conjunection
15 witn the second bit-map_mcmory 375 The second graphic
prccessor_28.generates hoﬁizontal and. vertical synchro-
nization signals appearing on lines 40 and 41, respec-
tively, for controlling the_scanning of tnc laser print
engihe 39 in a manner.analcgous to the scanding.system N\
20 of thc display monitcr 2.
| The data which is displayed on the display
moenitor 2 includes not only character.ipformation
derived from the database in thc RAM 2ufib9t also a
series of mode keys which permit the user to select
25 characters according to any one of the methods
'descpibed above with reference to Figs. 1 to 4. The
mode keys are initiated when identif;cd_ﬁith the light

pen 44, by closing the second microswiteh 78.




clans: 1. In a conputerised systemcontaining a nenory, a nethod for
sel ecting and storing a specific Chinese script character including a first
pr edet er mi.ned sequence of 5 graphic el nts each of which is constructed
from a Lespective second sequence of st s, said nethod conprising the
steps of: (al) displaying a first array of characters corresponding to
a representative selection of the phonetic 10 wunits of spoken Chinese,

(a2) whilst the sound of said specific character is known: (bl) selecting
fromsaid first array a representative character having said sound, 15

(b2) identifying all chBRectight een ndd twbtBakbssbnhegzatedi sicro-

representative chewpesiess PNndafd3)s dié%ﬁtﬂ&larm&egahﬁegan% atwibeoe of
said identified ch acters ccording to. a predeterimned freguency

di stribution; 20 of: ICI?%E)C 2cket nietegkiencVithi EhralelirAs R tas not
i nclude sai d specifventhen actwhilst the soURsowh tBepeBestbi swikahae ge

'he ‘second pr aderleRiRtt CalRchkdht B at R Eh Sustching! ReaBPonetve t?’&)
|dfptlfyhggtagihcﬂ@metiemsoﬁndchmatdmgetbeehighmhpen whenfegqudmedces
ﬁﬁnb:?pgf sa?d 38T6¥%2% d? %£§§aréaggréﬁg%ﬁgsS§L§¥ég %cgﬁgssgggorglng to
with the light pen 44 of the invention, which actually
integrate the light pen 44 with the instruction set
controlling the central processing unit 21, in order to
perform different options dependent not only on an
identified screen area (as with hitherto proposed light
pens), but also on which microswitch is operated.

Although a preferred embodiment of the 1nventlon
aas been described with regard to a word-processing
system, it will be understood that the method of
selecting Chinese script characters according to the
invention will find appllcatlon in any computerized
system wherein Chinese text is entered for storage and
subsequent processing.

Moreover, the 1nventlon permits Chlnese script
20 characters to be entered into a computer system by

\ |
" 10

15

\ displaying the input data for selectlon on a high
N : resolution screen and dispensing with the conventional
keyboard.
a5
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respective predeterm ned frequency distyi utions (c4) whiTst the
characters and graphic el ements display e either :
said specific character or its const i tuent gra gllmﬁlﬁmﬁ&m&ﬁordl n@to 35
said first predeterm ned sequence, repeating stepSc %£5)

whilst the eRafmgters and graphic el ements displayed in (c3) do not include
sai d specifiiC cnaracter but do include its constituyent graphl c_elenents
according td-said firk® PrEoUPRrPFIRaE SFFST £ORF g™ & Ji§"%¥reting the

respective gbe®RBECEEEesBNéctiny? )andisﬁou:ﬁngna &bécﬁbmacmeseoscﬂsnmndl ng
to th | d h t i'dent
el ement s | nCORERTIEE 'fww@g&% Y5, PR HaRT P ok EngRlRIE ©

pr edet ergri negtaphitereDéments Bach defit whiel dhmr aonstzusted)r &5PMC & enent s
according t i d . r.espective fr ' ri e

char act e?s %F%%e téfg’#)n%(e&??“{dog%gtﬁg%%a t'eE sgllﬂ%i‘b&%%cfl 1£|g§)lq,1\2?dae?thedrd1
repeati ng fmmpmspngdtf}emﬂtéps tdfs specific character is .displayed; 15 .
(a4) selecting t ?Sléowsfd}%ﬁ% acger £idat (agi.rggor i@ t l&@x%éi@

character in the A nmet hod accor to Caimi1l, wher ein
at | east onmmndmnt@r%mmgt%ﬁé %%1-%‘-'&1:% ofi thej ghopeti

repr eseqy at Wﬁt&héfasgékent@%?&e enabling a smaller nunber of characters
to be identified and Iayed correspondl ng £o sai d_at | east one stroke

and said sound. $32) %?ﬁ”tﬂrﬁ TR het®ry, a

known:
)
(bl) selecting from said first array a representative N
character having said sound : =
15 (b2) identifying all characters hav:.ng the same sound

as said representative character, and

(b3) display::.ng a predetermined number of said
ident:r.fied characters according to a predetemined frequency
distribut:.on. '

20 (as) whilst the characters displayed in (b3) do not
inciude said specific character or the sound of the speczfic
character is not known:

(cl) successively entering strokes into the system
according to the second predeterm:.ned sequence of respective

25 graphic elements, _ _ \ J.

(c2) identifying all characters and graphic elements st
whose stroke sequences correspond to the entered strokes,
and _

(c3) displaying a predetermined number of said

30 identified characters and graphic elements according to
respective predetermined frequency distributions:

(c4) whilst the characters and graphic elements
displayed in (c3) do not include either said specific
character or its constituent graphic elements according to

35 said first predetermined sequence, repeating steps (cl) to
(c3):



25 method. for selecting and 'storing a specific Chinese scri
conprising: (al) displaying a first array of acter ﬂﬂﬁmﬁﬁﬂﬂiﬂ to
a representative selection of the phonetic units” of sp 'S

(a2) whivst sai d specific character is not displayed: (bl) seI ecting from

said first array a rep havi ng the: sane sound as the

ntative character
speci fic character, %%e> eﬁﬁlf ¥ ndR8 | CReLRGEeEF s and i SFanhicamd enanies

as said represent adxspeawledr antem3) o not includd) seigpimedi¥ic @:haracter but

predeterm ned nurge i de ed chara ters accordin
pr edet er m ned frequency c]'lsetsrlgsutlo 4 | hememEs; qq:ing to

character is not s?ﬁiﬂwfi§§@c9§§ﬁet¢m@e;blseguagcéurt her identified
characters according t dtle gg.@_lt)ﬁé % y, r|bt|on until the
specific character is (SI sgl gg;gi f%}{}._egl é%quls?‘g%e%fﬁ ‘C'rf iC
character, and (a4) st fping fakl ctharagters rcd:imsmﬂiy:g 4o the
A met hod accordl ng;éxeafga %gﬁiéhglgﬁgﬁg%@gaﬁha ‘yﬂ% 8 saQ:a:ess:.ve

t he phonetlc units_in array are arrange

12
predet er ni ned numSEH=EGRC; ﬁeﬁ‘f‘ﬂ‘?’%oﬁ%tﬁ?ﬁ@c@éﬁtmmmgﬂéﬁasmm and
simlar in. sound to (d3) difspl=RAIRFCRl abrEletBenAticd S nifnfHi” BHFelRGFd

one of said H{PUPSgahRified characters and graphic elements according to said
respective frequency distributions;

C (d4) whilst the characters displayed in (d3) do not
L,/ include said specific character, repeating from step (dl)
until the specific character is displayed;
1_5 (a4) selecting the specific character, and

(a5) storing the specific character in the memory.

2. A method according to Claim 1, wherein at least
_ one stroke is entered prior to the selection of said
20 representative character, thereby enabling a smaller number
of characters to be identified and displayed corresponding
to said at least one stroke and said sound.

| 3. In a computeriSed system centaining a memory, a
L 25 nmethod for selecting and stor:.ng a specific Chinese script
(N ' character, comprising:

(al) displaying a first array of characters correspond-
ing to a representative selection of the phonetic units of
spoken Chinese,

30 (a2) whilst said specific character is not displayed:

(bl) selecting from said first array a representative
character having the same sound as the specific character,

(b2) identifying all characters having the same sound
as said representative character,

35 (b3) displaying a predetermined number of said
identified characters according to a predetem:.ned frequency
distribution,



5. A nmeth aim4,; erei.n said groups nmay be rrodifiébl
by the user accamgﬂaﬂ““mmmm regi omad¥,: lingual, dielectical and
i ndi vi dual needs.* A net hod according to any one of thees °
preceding claims, wherein said first array is arranged as a matrix yih a
first edge COerWd\fmsﬁ) the Gbee&mcﬁoaﬁaﬁaaterarmb aneec iibwrge

phonet | o uiHETessve Y ALRPLETIRg (FE FATE SR THE DF SYRRE TRt Bm
vectors corammmdﬂgngotmmmedetenﬁmmmeneyddmmmmm,vmu
consonant, é_%s%g%gig m (ﬁA ggggeaccordl ng to Caimé6, further
conpri si ng S'p ﬁigg frst array into a predeterm ned
nunber ®f sectid@s) $eipb‘amgtlm Ereddifdcnchavagtedberangt geonetrical keys
each correspondl t PELE %e@ﬂ fcﬁé’r Phe fremo sel ecting

)c %Itafmé and i Qﬁéé‘f RE

one of said geo I'splayl n sectlon of "said first
array correspondi ng to the sel ected georretrl cal. key. : A et hod,
according tgo, Caim6a fdtHidl dedrainhnN%d My GRS @f tﬁésw'éa he

el enents of sajd f| rst and second edges, sel ectl ng first and secon ?
el enents fr oM whereinang 5 second edges correspondi ng, respectively,

to thewonsonanttw@mhcaﬁnﬂes alrp adld EikBe apesy fdre clatstied inand

i denti fying_a phonetic element in said first responding to the

sel ect ed c%ﬁ%‘f’)ﬂﬁ‘ﬁ \Rﬁﬁgg er:minedl number ofa ige/nti%ied cHaYactads
containing cl'_xaracter_s ~ similar. in,. sound to all the
representative characters within a selected cne of said \
'groups. } L _ _ . s

15
5. o Amethodaocordingtoc,laim4 whereinsaidgroups '
may be modified by the user according to specific regional,
lingual, dielectical and individual needs.

20 6.' 'Amethodaccordingtoanyoneofthepreoeding
Claims, wherein. said first array is arranged as a matrix
" with a first edge corresponding to the Chinese consonants
and a second edge corresponding to the Chinese vowel-
consonant combinations, such that a phonetic unit is
25 identified as the intersection of row and column vectors
corresponding to a selected consonant and a selected vowel- -
conscnant, respectively.

7. | A method according to Claim 6 further .comprising
30 the steps of:

div:.ding said first array into a predetermined number
of sections.
_ display:.ng a predeterm.ined number of geometrioal keys
each corresponding to a respeotive one of said sections,
35 selecting one. of said geometrical keys, and
displaying the. section of said first array
corresponding to the selected geometrical key.




10 9. A net hod.according to daim1 or_2, ' 1S
entered into said systemby: displaying a re&géenrm'lmmllgn&“mﬂl kes,
and sél ecting said stroke fromsaid representative set or strwokes. *15 10.
A net hagyaccording to Caim1l or 2, wherein a stroke is entered into said

system by draw ng said stroke for reading by said system 20 11. A
met hod accordi ng®to d ai nﬁl@?%r%?‘??%ué-%& éPr Bkaim <0 o SHTART: FPRPEising
predet erm ned arege Gteps after di splay nonitor associated with said system.

and having a vari abl e raster SCE}Q ra#e nd the raster scan rate assqci ated
with said predeterni SY18Q K¢ & of FRL e%’s/"%ﬁf&ﬁ g SR d e¥Poke
to be drawmn with a hisflectiagofitstandl 2econd elemeritsodrtnrsaid dimstyand
specific worg or | ncl udi | C i ch i e

accordi ng tog30 s%%régé%f %g’%gsw&fg %%q'%? ritegi %Bat @%ﬁgﬁgr

steps of : identi&nyd upwel assodiated wittathe spacifig charackend ssdect ed

first character, displ r ,ne gﬁg?@r I fle J r%,_f ' 5
wor ds and phrases acc%"orﬁl ngygggag& ege{e%mg'}le rei(ﬁﬁ%ﬁgé |%€€i utdlyg%?;;l
whi I'st sai d specFeseonding &0 pheaselectascomsopapfeand s&wdi-i ng subsequent
characters in the word or phrase and repeating the steps of identifying and
di spl ayi ng, %s L : .
1 9. A method according to Claim 1 or 2, wherein a

' stroke is entered into said system by:

displaying a representative set of strokes, and

selecting said stroke from said representative set of
strokes. '

\ -

L

15
10. A method according to Claim 1 or 2, wherein a
stroke is entered into said system by drawing said stroke
for reading by said system.

20 11. A method according to Claim 10, wherein said
stroke is drawn within a predetermined area of a raster
display monitor associated with said system and having a
variable raster scan rate, and
the raster scan rate associated with said predetermined
L 25 area is increased thereby enabling said stroke to be drawn
N with a higher resolution.

12. A method for selecting a specific word or phrase
including a first character which is selected according to
30 any one of the preceding claims, comprising the <further
steps of: :
identifying all words and phrases starting with said
selected first character,
displaying a predetermined number of said identified
35 words and phrases according to a predetermined frequency
distribution, .



required, until the specific word o hl:l\-nfse is displayed, -5 sel ecti ng
stor

said specific word or phrase, and

t he nenory. ! 13. A method for sel ecti ngh: zﬂm““"mm Iﬂllﬂ Ilﬁm:;i 4

including a first character which is selected acbor"dl Mg t'o 20 *any agé of
Claims 1 to 11, t S p | dgnpbEVapsppdvedwor ds and
g&ﬁ% ot é-gdé'%;ff% t}?f'd kg se DSpray

phrases startin elected T1rst ¢ aracter di spl.ayi ng a

pr edet er i sediechingesubsequant icharactred m@earv@r&r% Mg to a
predeterm 1stefsSbel Rdenty sphg Shndtidhi SpP&Ying, Waisgl or
phrase is gggeélrtgg%en&ye guggesm vely dis | nf urt, héé? | dfnt | il ed words
and phr ase¥egpire "éipﬁect?rﬁ SPRELEL ‘ér“"iﬁff a&PsE!Fa cting said
speci figc word Ogep&:EtRy s’H!Ql &ecific mﬁlcng pHiaseheandi c word or phrase
in the nenory. 13 met hq acc i,m pg i ncl udi ng
the steps of: dF'EﬁBF%&QnEh% Er‘ﬁ? finh%‘ﬁg ﬁ‘g&'é ach 25 *

corresponding to a respective group of mnrds and phr ases, selectlng a node
key, and | ntifying,_ onl rgds_ an hrases whi t he
selected fi SSt char ot B¢ g? 18 FE ﬁp‘gc‘g‘f"’?espon#ﬂt‘gg othe®
sel ect ed nuselkding38 first chan%cmhmabcdsdlsegecﬁednymt

t t
brecedidd. Shil Bhe BEELIRL e B 440 S&H%gf Gy GhAAE RirthioeUeaBY of:

updafed as ers are successl veI
sel ected. 35 identifying all words and phrases starting with said

selected first character,
displaying a predete:mined number of said identified
words and phrases according to a predeterm:.ned frequency
15 distributien,
whilst said specific word or phrase is not displayed,
successively displaying further identified words and phrases.
until the specific word or phrase is displayed,
selecting said specific word or phrase, and
20 storing the specific word or phrase in the memory.

14.. A method according to Claim 12, further including
the steps of: :
display:.ng a predetermined number of mode keys each
25 corresponding to a respective group of words and phrases, < J

selecting a mode key, and : Nt

identifying only words and phrases which both start
with the selected first character and also relate to a group
corresponding to the selected mode key.:
30 . R o _
15. A method according to any one of the preceding
claims, wherein the predetermined character frequency
distribution is dynamically updated as characters are
successively selected.
35

o
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16. A net hod of selecting and storing aqz%ecific Chi nese scri pt

character, substantially as hereinbefore des- | bed wi 'm t he
acconpanyi.ng drawi ngs. 5 10 15 20 25 30 35 l Ilm m“"lﬂm ml
~ voe L R s e
1s6. A method of selecting and storing a specific

Chinese script character, substantially as hereinbefore des-
cribed with reference to the accompanying drawings.
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