'|20 629 6 Met hod and Apparatus For Producing | deographic Text This
‘i nvent rel ates to nethods of the kind for producing |deograph| c text.s

mat er | utilizing a keyboard having a-plurality of keys carrying Z%zg
related to characters to be produced. A nethod of the kind specifi 16
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known fromU. S. Patent 5 %thé}doggd gﬁmt@@ Fed@tes to a method and _
apparatus for repro- ducing 1 s. According to the
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of being extrénely conplex and time consum ng. I s “an. obj ect
of. the preaanindewiery isystempimvwikich ant Mebgﬁ-aphadmdénsxféeufby:dspbﬂriagn

t he aforenentloned di sadvant ages are ,al |l evi ated,and, a hi gh degree of
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or to describe meanings of- the character. All the standard Chinese

characters are described in this manner and this information is
stored in the computer., Howeve_r, a single phonetic word does not

15 uniquely describe a single Chinese character, so a second sequence
of standard Chinese phonetic symbols is provided to describe the
shape or some descriptive characteristic of each character. To
reccvér a specific character, then, two sequences of phonetic sym-
bols are required., If this still does not identify the desired char-

20 acter, then additional sequences of phonetic symbols representing
either the appearance of or the pi*onunciation of brush sirokes or
radicals must be encoded. This process, which requires plural
encoding st’eps to recover a. single character has the disadvantages
of being extremely complex and time consuming,

25 - It is an object of the present invéntion to provide a method
of the kind specified wherein the aforementioned disadvantages are
alleviated and a high degree of zccuracy can be achieved.

Therefore, according to the present invention, a method of
the kind specified includes the steps of selecting one

30 or more of said keys in seguence to provide an identifier code for
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each desired character; calling up froma nenory neans char- acter -
information representing all the charactgrs corresponding to the |dent|f
‘code pr?)duced by the keyboard for each desjred character; tenporarily

'storing said called-up character information; 5 det er m ni ng If a
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sel ect abl ecﬁf‘ép‘?g@?ﬁ%&r tf)ggﬁt P?Afen?c%%gei? ere ?/Hast?e ect e% en%l%?&éu &ggge
w1l call upeghltihfge i tﬂenchndeﬁemdcmis determisedftaldxistianandt ¢rans-
correspondi t.o the sel ed | |f|er code, t t oy age neans for
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exi st ggbet waedrd @ 8/ ¥BCA ggxtctg@bpgégr&mred and the nunber of :

terrporarl ly stored characters, neans for resol ving any ambi guities
resulting if such diffAccordingst@Sanothsrraspaxt of tive dnhyventidn,r dheferis

- means for contr t he tra sfer of ,out put infor ion to. text or age
neans. vide d a% £afrying o H%e%tpcfﬁ IFCHBEFE‘EJé’szL?bed by

way of exa f Sk din MPREM a n
Figs. 1A a%?%u%?gl%%r amm?og Fﬁ?@ ?lat i on-sd%gd E'egtb)ggrsagaugﬁgh\f/\?t% t he

system of tplunalitye ot kaysncannyid'g g.ndicia relditedr tonoltamadtersste ddé on of a
pair f& Chin

proguced memory means arranged to store a first list represent-

- ing characters and a second list representing permitted character
pairings, _said characters and pairings being represented in said
lists by index codes selectable by specified identifier codes whereby
a selected identifier code 'vii.ll call up all the index codes and

20 | pairings of all characters corresponding to the selected identifier
code, temporary storag_e xixea.ns for storing ca.].led-_up lists, -logic
means for determining if a difference exists between the number of
characters desired and the number of temporarily stored characters,
means for resolving any ambig'uitiés resulting if such difference is

25  determined to exist, and tra.nsfer_ means for _controlling' the transfer

of output information to text. storage means.



15 characters; Fig. 3 is an illustration of the application of a
f gUr 2xorner shape identifier. code used in the present invention; Figs.
a illustrate a plurality of Chinese characters all having the sane*

e identifier codes; 20 Fig. 5 & a block diagram of ‘a system
for elimnating anbi- guities in the selection of a Chinese character; =«
Figs. 6A and 6B conbine to foranlg 6, and conprise a nore detail ed bIoch
di agram of the systemof Fig.-'5; Figs. 7A, 7B and 7C present a flow '
di agram of the nethod 25 of the present invention; Fig. 8 illustrates t
relationship of Figs. 6A and 6B; and Fig. 9 illustrates the relationship of
Figs. 7A, 7B and 7C. The aspect of typing ideogranms, |ogograns or |ike
charac- ters that produces the greatest.difficulty to both the typist and
the 30 ~designer of the typewiter is the problemof identifying the
parti- cular character desired. \Wen the selection nust be made fromthe
50, 000 Chinese characters historically avail able, or even from anong the
10, 000 characters in current use, this identification becones a sl ow,
ti me-consuning task. By the use of either or both of the keyboards
illustrated in Figs. 1A and 1B, however, the identification and selection
of -a character for printing, typing, display or the like, is greatly '
facilitated. The keyboard 10 shown 5 in Fig. 1A is a shape
identification board which enabl®s a typist to operate the system of the
i nventi onlDn a shape mnbgdimemsnoﬂethaymmptéeninglanomb&cdescamm_ by way

pr'(')](ctluci ng a sha Aoesijgemlls;lg‘ﬁ a%%é‘eEgﬁbg% ré(if%cgurat e!},%g}: rou hgtsreugs‘gmch .
a "four corner 'Ok R ) S
‘pinyin (roman- 10 i zggsal phaked 1@%@%2&%@0@'&%&&&%& oftkeyboards

operate the systemin a phonetic typing node by producing an identifier
code based on msedymithntieatsystent athéhe rpresentr invertian: t he typi st who

Speaks the language cgf usg {06, REQRELEEIREL | Ikt Rheidhe of 8" S s Phtnése
15  characters; '
Fig. 3 is an illustration of the application of a four-cornef
shape identifier code 'used. in the present invention;
Figs. 4a-4f illustrate a plurality of Chinese characters all
having the same shape identifier codes;
20 Fi’g.l 5 is ‘a block diagram of a system for eliminating ambi-
guities in the selection of a Chinese character;
Figs. 6A and 6B combine to form Fig. 6, and comprise a
more detailed block diagram of the system of Fig. 5; |
Figs. TA, 7B and 7C present a flow diagram of the method
25  of the present invention;
Fig. 8 illustrates the relationéhip of Figs. 6A and 6B; and
Fig. 9 illustrates the relationship of Figs, 7A, 7B and 7C.
The aspect of typing ideogréms, logograms or like charac-
ters that produces the greatest difficulty to both the typist and the
30 designer of the typewriter is the problem of identifying the parti-
cular character desired. When the selection must be made from
the 50,000 Chinese characters historically available, or even from

among the 10,000 characters in current use, this identification
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the basis for typing. Either keyboard may be used to call up a 15 gi ven@
charactgr, ard if desired, the keyboards may be used inter- changeably in
typing a series -of characters, so that the system nmay be operated in the

shape recognition node or the phonetic nbde as desired by the typist.

Al t hough the present invention is illustrated as having both the phonetic

. and"the shape coetegn t slaw,2Gimeredasumingrtaskbe Byppthentse lodt eithersgst em

flthe. i t ] _ with only de,. if. desired.
NS, |V TRE by ERnsl Uihedanbid B hear S e 1B OB ER
enmbodi - nmenty, af ih%égﬂ(i);ie&%h! d Yeidbtibe PHANRhara 8RR foRPpheEih ggtﬁﬁ.ng,

al ternative net provi ding coded data representative of a
charact er tdibplyy adudbe. like, ats griatiy facilitated.pr Fhe rkaybosrddilfeshownhe

i ndi vi -_dual,_k k 10 di,spl. ' . ' '
uni oh aFe T dBnEie Theld.d ang dueBhontian S, SARE" BRRIe A A IBPE e
confi gurati @gsogépates et Systiant bf hlehenvértisat B d GHapet yeedgniton mbies

- key pad may be a standard al phanuneric twel ve-key keyboard, with ten of the

w

keys carryi fy thepeetibgcancharatteroagd preduping wo shame: idenyifiesy sode and

14 carrying _indiicators for ¢ acter. deljmter functis - 4 | di ng
a comma ( [é'tarpj"d y@é}%é:ﬁural’?% gég{ﬁ? chg{rgac%eer s?lfa%d !%e%?/d fggére%vi g?ﬁé{ggn .
"end of wor gys@em.priThe keédhicwid A1, Bhowdr ahi FigUneBal Esrwtpi.ﬁgtry (rdemnint y
the keys 0-9, but are used for nmanual disanbiguation, as will be described

bel ow. 1\ t hdagd almhabet) kpxboprd whichnsnables sojypist tosppgratimithe systamy

. b d h LS. dgsi.ced. | i NLe-
Cypowr 1 {or - by Porhegtiler PEE mdde Y dibddbify JRNGRAUER Sodi L op

nmay be convenée?fbuuﬂ@n&eioﬂ td¥ the acherddterakocthgtutive tymist Wieo népedks the
keyboard. The placenent of the several stroke conf ihgurations on 10 t he
vari ous keydanguage ce3R s hes phppetics sprMingnof thEqcBaractar/1@Xd A% t he

usual posi ti, esbg%-}ép Qggfg@@ﬁhm{%@g%ﬁy@%a&%@ué&d tgakaii@ieal s 2

natural relatirons

15 given character, and if desired, the keyboards may be used inter-
changeably in typing a series of characters, so that the system
may be Oper.ated in the shape recognition mode or the phonetic
mode as desired by the typist., Although the present invention is
illustrated as having both the phonetic and the shape recognition

20 modes, it will be apparent that the system of the invention may
be constructed with only one mode, if desired. However, of the

| two, the shape recognition mode represents the preferred'embodi-
ment of the invention, with the phonetic mode representing é.n
alternative method of providing coded data representative of a

25 character to be produced. |
‘In accordance with the preferred embodiment, the indivi-

dual keys on key pad 10 display ‘ten basic stroke configurations |
which are found at the extremities of Chinese ideograms, and these
stroke configurations #re used to identify the character to be typed.

30 This key pad may be a standard alphanumeric twelve-key keyboard,
with ten of the keys carrying the Arabic numerals 0-9, and the
two additional keys 12 and 14 carrying indicators for character

delimiter functions, key 12 providing a comma (", ') between



and the characters that are to be typed. Thus, the stroke con- figuration

on 1 is the Chinese nunber. 1; the configuration 15 _on key .7 Ioo.ks
| { ke tjhe Arabic nuneral 7, and the configura%i on on key 8 is the Chinese
“n /- 8. Anong the seven remaini ng stroke cdnfigurations, those indicated

~on ys 5, 4 and 6, respectively, are,the ppst frequently,used, in *
descendi ng or der adfagenigabargctenso aads key ﬂ-ﬂe?ﬁ?%‘rdgf‘gzﬁn end L FoRd't fF | ,
keys which are th Fr s OS] Rén 190k Sniv RBASifySthe, 4
t hat the operat orsﬂ{e}gdnﬁ% 1'::%1‘$51€/(:'e1'!t-2hi ?ﬂflr}%égé% |hn order to seléct thos}e’ v
configurations. keyedgh9, dutt arbeusedf for maeusl Wdisssthigubtion,aes will be
addi tional associations for_the stroke giggggggratiOéTé&n keys 4 and 6. The
n .

confi guration ondkegribeds betow. Adthey fhepa wii SRS BSoRodfiPad

"shi” in Mgndarip.Chi ngse. iIhfiﬁUB@eﬁnééi-&oQﬁOMﬂ“CQﬂ dedired) MRRGR be- inte-
Al t hough this pronunciation of the nunbers 4 and {0is sinmlar, it is even
nmore so for soutgeatedChwitksa shamidaguds typewritex-style keyhoarde, elifiesh agosepar-

not have a retrof]ex sibilant in its dialect.. For the 30 . _.lLatter .
di al ect, both th® %ﬁ??é’e‘r 974250811 BVEFE Y orrdthic FRY 5 9%Wagﬁyn,d°ﬁet fyith

only a differencg ifniéii@onslEdpaféPaApaPaReinihia kugopair@ers often are
confused. This phonetic affinity Is used in the keyboard 10 by pl acing the

stroke configuration fJdFhehplacemenbeaf tie ospv@nalsstroks configurrfians on

t i ckly | the | ogcaty f. i cul ' ' d
ot 11t at iy net G20 oo ey oE s terRunbHCRRhbage' Rlardliid L Hhben R
key 6 of pad 10 i ne, aR@EtNi€dud pORiFPASALS the biokddih Thiflegk Sharac-

character, and thus there is a positional associ ation between the |ocation
of the stroke ontars sieathat dhexrdis ta najuzal reletiamshipehebreen theo keys

en sel ect ed conPrgurst ChneSlidts dhae hee  UF BeRubed. PAALL, e Hrfle B6n-

appears at the tfguphtidnClonr keyel, iairttiet Miinesepharsdron;t tire taamfiguneatdbdn

keys. S rlrisl ar! ybntlr{]eey.c'?nl];io l;r ?itkieO?he Arabic numeral 7, and the configuration
on key 8 is the Chinese number 8,

" Among the seven remaining stroke configurations, those
indicated on keys 5, 4 and .6, respectively, are the most frequently
used, in descending order of freqﬁ'ency._ "_rhbse are, therefore,

20 - placed on the keys ‘which are the normal rest positions for the
operator's fingers, so that the operator need not move his fingers
in order to select those configurations. In .addition to being fre-

| quently used, there are additional associations for the stroke
- configurations on keys 4 and 6, The configuration on key 4 is

25  the Chinese number 10, which is pronounced "shi"

in Mandarin
Chinese. The number 4 is pronounced ''si'" in Mandarin, Although
this pronunciation of the numbers 4 and 10 is similar, it is even
more so for southern Chinese dialects, particularly Taiwanese,
which doés. not have a re‘tfoﬂex sibilant in its dialect. For the

30 latter dialect, both the numbers 4 and 10 are pronounced ''si'
in Mandarin, with only a difference in tone, and in common speech
the two numbers often are confused. This phonetic affinity is used

in the keyboard 10 by 'placing the stroke configuration for the



on key 3 is often at the |lower right portion of a character while the _
configuratiopn on key 2 is usually somewhere in the bottomhalf of a

charact®r. 15 . ’ The | east frequently used stroke configurations is
that illustrated on the "0" key. This ke3}°i"s furthest fromthe nost
frequently used key, and thus provides a double association for the typist:
the- frequency, QhpEs€10 Son 886 14,S@hhik eB8allinghen| opesitorutbequickig ldanrs
firthest in location fromkey 5 In addi ti on, 20 this configuration
represents atheapecdtion of theuparticulamdanfiguration aRbJrcidirting othe
character. The corgf#l‘ge;rations hown on keyboard 10 are used by a typist to
I dentify portqs(?né) of %eryg,og.(g er to be typed, so as to call that character
from the processi ng e ifpeyiehtlyY usédecdafigurptionesa keyi 6leof igaidcd0i ds is
based on a "four-corner” system wherein the ten stF)?ke confiqur ation types

descri bBd abmne arhichsefter appsaysecon thidight Fideoprf & phRFE BT hat

character. the,basi s _that a..Chi ' by 0&s 115! h¥cSHAr 8f ithe

appear - ancg%hgsf B*he?rsédﬁ&? égg’ét%%f%gs%#g uéggb?romthe abo%e-descri bed 30

key pad 10 bystirgRBt b ytHt chairiaeter sindkits shuaaton ror lthef Beybgard.- rants of

a character: the upper left, upper right, |ower |eft,  and Iowg{l right, and
cEhe gast

by ‘depressing the c&h%%ﬁ&?ﬁ@&(é?%ﬁ?%@y§°Pﬁg?‘ﬁ&?i°§§q@§ﬁ
produces a 'S%'egﬁeﬁ{ﬂ(%)été ape ﬁﬂeg@élss%lect%' Eonfighrs@BUSNi eTHR GRY bR

I ng keyboard nunbers, whi-ch
consti 0t e anuisteated ionr keyd® abvayscappearstair theviop ofiia charagter, and

referred to as series of cor- respon

determ ned by _the_ shape of the character, Jf wll- erein,be ferred to

‘a shape 5 _"ih(’a‘énﬁfli?}grcego&& &Ef_]g%o ’é"fepl°_§ #‘8&?‘- c,d%ﬁ%ﬁa Py _et{lﬁ%f S!Qn%guratﬁ?n
i denti fying '&?%f@ 15CGbtieheat AneOUswdirdirt gOHe rileMDRE 4 Ochisheddtelry waMes y
character, whether or not that character had four identifiable corners. In
t he case wherthet kenéiguratinn am keon2i 16 apswaldyr st eyhgrgdnathehotiom

such systemrequires insertion of a "0" (or null); however, since
' y haq.Lil of a c%a.racter. ) ( )

15 The least frequently used stroke configurations is that
{llustrated on the "0" key. This key is furthest from the most
frequently used key, and thus provides a double association for
the typist: the frequency of uée is least, so it is on the lowest
nﬁmber, and it is furthest in iocation from key 5. In addition,

20 this configuration represents a shape that is usually found in the
bottom portion of a character. _
| The configurations shown on keyboai'd 10 are used by a
typist to identify portions of a character tg be typed, so as to
call that character from the processing system memory. The

25 process of identification is based on a 'four-corner" system,

| wherein the ten stroke configuration types described above are
used to produce a code which corresponds to the character. On
the basis that a Chinese ideogram is basically square in appear-
ance, a four-digit code can be produced from the above-described'

30 key pad 10 by identifying various stroke shapes in the four quad-
rants of a character: the uppe'f left, upper right, lower left, and -
lower right, and by depressmg the corresponding keyﬁoard keys

in that sequence. This produces a series of keyboard signals,



O key also represents a specific stroke configuration, such four-corner

Sys has a built-in anbiguity. Further, since such systemrequires a null
i d ier, the use of such systemresults in the generati'on of numerets
un d signals. In fact, 15 in one sanpfing it was found that a, null
si‘g appeared in about 53% of the characters, and thus introduced .

anbi guities or gx y o 2 B O jod characters, t.q_be-typed. |
In the present ‘gér%%}gifgngn?,éﬁﬁ%\}%\?lgre, %ﬂ%l# %é?t’gt ?%k%go szeuté'%sf §5r¥°019 A
corner system iresgdndingt kelybeard mimbkeszewhitkycosstitite wactdékifiert O

provi de identification for stroke shape actually appearing in the
character to becq‘%péa.r zﬂﬁjsc?‘afr@rc?%?arrpwg‘,e"t ﬁélﬁﬁ%@séscﬂﬁ?%?&ed -by Hhe al|
four corners cofipil dtee YriFhRték! HewilOWRYRNy Bder&aReaTts YO SPhnape
four-corner systemrequires the typist to 1dentify it wt our Key

strokes: @ " 1'identifi¢r eodeul | 25 i ndi cators, to provide a code nunber

of 1000. Under the pre-. sent I.g referred four-corner system_ the character
may be identified by &€ PAEEy %‘%‘8}%6‘5?6’&8’_‘ ﬂ%teﬁ?_e%%ﬁ rdgntifying dgeqgrams
encodi ng syst erpdqiipedas foue-adyantede hiaibeditbeiddd®iy mf% SracEép, be

I dentified by as 30 few as one code nunmber , nore conplexX character’s
have "addi ti on- vehethgenerf net thalechrsdctiesnbady Sdunbident Hiablehicorneeseasin i n
stroke categori erves reduce .t he anbi quiti.es i'ch_occur as a result
of the yping hocoeed npPrefeten s faf GH fehtiest? SeRie ot ateaionul
zeros WhEp readuet apstélaogequirés inse®bioh HICESTOMY(d10 ANt hbwelBE ShapSs
that are actually present in the character sao that, on the average, fewer -
key strokes aré& Pe&t#?lécﬁlisﬁ repragente ampenifier strgke configurationexasuphe

“of th i : ' ' i.spl.ayed .an’ the k d 10 of Fig.
DA to encode oPREIesMe SRR I SRR SREAE “Puliles Cofiedi

the Chinese chauaht eystérl required angiuldrriehitbgesMid aald Yofi bheRt §p4RMn

These characters nay be translated into English as "land" and "area",

" respectively, &f§ults in the generation of numerous unneeded signals. In fact,

15 in one sampling it was found that a null signal appeared in about
53% of the characters, ‘and thus introduced ambiguities or extra
key strokes in a majority of characters to be typed., In the
present en.iboc_iiment, however, the null key stroke of such four-
corner system is eliminated, so that the zero .key is only used

20 to provide'i.denti'fication. for a stroke shape actually appearing
in the character to be typed. Thus, for example, the Chinese
character """ has all four corners covered by a single stroke;
however, the above-discussed four-corner system requires the
typist to identify it with four key strokes: a "1'" and three null

25 indicators, to pr_‘oiride a code number of 1000.. Under the pre-
sently preferred four-corner system, the character may be '
identified by a "1" key stroke alone,

The preferred four-corner encoding system thus has the

advantage that while simple characters can be identified by as

30  few as one code number, more complex characters have addition-
al identifier code positions available, and this increase in stroke
categories serves to reduée the ambiguities which occur as a

result of the typing process. Further, the typist ne'e'd not
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10" when used together as the single, two-syllable word (or word phrasg '
di f ang, TRy be translated as neaning "place"'. The char- acter "di" may (be
identified by the stroke configurations ingicated within the dotted circles
16, 16, 18 and 19 in the four quadrants of ¥the character, and a conparison

of thése configuratjons with 15 thos og\ﬁt he kgz&oard ég il lustrates that
t he -char act errRFTRRET fon@dd Byl zerps WhsY SERARS AR IGFOBEATYr edSoPhy
by (st7iking. toliddlti itHeSfﬂékgé'@Qhagié/}é‘%étﬁﬁl MR se@eNir fther

co 4411 fol;r?ét(%astécrﬁgrgc% er. 1§y|t wi || "be under st ook thalt%/h?ﬁ? illustrated
numeri ¢ code ¢isaradciepl soythdt, t be thesoremagepr ééwerekeyostnakes2@re ripuired

I nventi on, unerjcal, al phabetical or synbolic codes may be

and t hat ottger H
provi ded, theTpAVPHEICAP FRAT2F¥ Ssed being a mat- ter of choice and in

part depgndent upon gMeeLahblé WP ihk eydeastd thei igokeedonfiRuGhtiiidi€played
"fang" simlarly may be encoded throu%BGZS use -of the preferred

four-corner syntth® kefepadnl® hef Figer Lhetto, encode Chineseyidepgrams jighillus-

guadrant confjqurations, 20, .21 _ang 22 resp ' y Lepr nt edy by e
keys 9, 5 anat’%tée e’%’p&glﬁzs\?el .a'nﬁlo%e ‘t‘-’ﬁgg Eﬁb tg"tlcé r g‘l’%teihg%f?%%f%et%%ﬁ ngéd T)rgl

identified forfanige' uppedidgralihntitadanyt illastrdtedl nThieiskl ehakaytdid akayi be
required; thus, no 30 anbiégi ty is,created by the encoding process. The
i dentifier cddansiatad,diste Brglishtas landhaprd: eprerangrespactivelint maded in

Fig. .3. en | i rs; - e I @0 Ge
typew i %‘Z\:ﬁ sy‘g%{girinr%?gt]h% ?%%g?\%@g&nl%o%}‘pn%lﬁ?? @‘?{% t9 ﬁg&?ﬁgpgﬁ-& %g‘éﬁf?i on

nmode, the typlntade)olsfanig,t heay Her draaslitedbasr epeaningucipliacad bBphesehai-
the preferred four,epsner system describe above, strikes selected keys on

keyboard 10 i3Ft€&8quehcemay PRoldRRBeANDY EIR iFtrekecoartigyrations indicaieer .
The keyboard pigHcgs ?;(oét%dé%}i‘@f&?% ng ¢! g.@a%.ﬁ&‘g'ﬂbcﬂi 4?;1‘3 k&g | it s

dat a processi ng syste escribed) teé cal the character®so
sel ected. Al tdbihé theractenti fndracoompaaiism af byesdecapfégatratiofsr with

part ! oul 81 ChATs 35" Ble 4 Jocidd 0" thbistRared® 140 1h I RLRL A% S mal NEe
identified by the new four-corner system of encoding by striking
keys, 4, 4, 1 and 1 in sequence, giving the shape identifier code
4411 for that character. It will be understook that the illustrated
numeric code is exemplary of the presently preferred form of
20 this invention, and that other nuzﬁerical,’ alphabetical or symbolic
| codes may be p'ro'vided, the particular indicia used being a mat-
ter of choice and in part depen'dent upon the particular keyboard
being used. | |

"f‘é'.ng"' similarly may be encoded thfough

The character
25 use of the preferred four-corner system, wherein the upper left,
lower left, and lower right quadrant configurations 20, 21 and 22,
are respectively represented by the key.s 8, 5 and 5,\re5pective1y.
Nc)_te that no stroke configﬁration need be identified for the upper
right quadrant, and that no fi]lér key stroke is required; thus, no
30 ambiguity is created by the encoding process. The identifier code
955 thus represents the character ''fang", as illustrated in Fig. 3.
| When typing Chinese éhaf_acters by means of the electronic

typewriter system of the present embodiment, in the shape



th I nese ideogram the manner in which it is constructed, and 10 t he
I nunber of characters in the Chinese |anguage result in a large

nu of characters which closely resenbl eqeach other, and it, often -%¥
happens that- a given identifier code vvi II ca | .up nore than one tharacter
fromthe data processjng systen- produce an anbiguity. An ‘

exanpl e of thi srﬁ%%’tﬁ?’f/ mede, | EE& r'%(Pé%lt ]19°k5 #h thegcharagiem tpebgerepro-

the character " e f
identified int e pr ef errqu}ﬁ%uer tc‘tcroiél'%l\ée1 syg?g%dby Ehe&fsrﬁgelpe e%yﬁ%&f’ré%w
955. However, téabsveodeinrikedeseleaiydrieéps son digyioqherldl inhgéquétd€rtioSpires

of the |deogram and a nunber of her characters 20 havi ng distinct
confi gurations SRee n%‘érﬁﬁﬁ&‘s‘fh%’?/ec%#e fornthatysharacten, . Fhe. keybeard proguces

| | ustrat {dﬁé’% h ed

;:I 9984;? s [:Ir)r(']:b anin ¥i uctast l@;gir}éﬁ” g?ég%dagﬁ%ge g%ﬁ%) r§%4% syste

Fig. 4b: fang, (teahengeéarﬂzgd)(ﬂielaajlam tmdeha.'réaﬁer $0 seléetedl Although
d 59 h

(Tel eqr aph Codetes3gepfislet 2odd 5a1SCialt i Ihe Shedfidn: PR ch copeigflny char-

Code 794); Fig.adfer SHil oftéf?aémgu%onﬁiéf@e@ifﬁg ctds F%I&Q@pﬁzgocg&nﬁgg y, of

10 It is noted that the "Tel egraph number 1I's the ndnber assrgne
each character the Ghinesenitdeagrighegthe mBovlert imt whish hdaers Icrﬂmlﬁruéffd,ﬁw

years toy row ans_for_identif articul i,nes haract ers. 5
When the yste%ﬁgf”??‘ﬁ%el 'VE:IP{ FroRt] %h%'gse'% TS f‘ﬂe?}?ng'}b'ﬁ gR-T&sSb Ay
11 illustrated 4 Nalrge nkEh5@y o€ cHEPHctelFd Svhith REoge By az%%’zﬂble each other,
typewiter-style keyboard, and conveniently is
and it often’ happens that a given identifier code will call up more
than one character from the data processing system; i.e,, will
produce an ambiguity., An exa.mple of this ambiguity is illustrated

15 in Fig. 4, with respect to the character "fing".

As noted, the character "fang' of Fig. 2 may be identified
in the preferred four-corner system 'by the shape identifier code
955. However, this code number only refers to peripheral char-
acteristics of the ideogram, and a number of other characters
20 having distinct configurations and meanings have the same identi-
fier code. Figs. 4a-4f illustrate six ideograms having the

identifier number 955, as follows:

Fig. 4a: yu, meaning "education’ (Telegraph
_ Code 5148); ' '
25 : Fig. 4b: fang, meaning 'area' (Telegraph Code, 2455);
Fig. 4c: di, meaning "emperor" (Telegraph Code
| . 1593); |
Fig. 4d: g&0, meaning 'height" (Teiegraph Code 7555
Fig. 4e: shang, meaning 'commerce" (Telegraph
30 : | Code 794); |
Fig. 4f: shi, meaning "marketplace' (Telegraph
Code 1579).



a conventional conputer input term nal keyboard. Al of the al pha synbols,
with the, exception of the letter "v" are used, and 10 t hus no overl ay
modi fi cation of thée board is needed. However, since the phonetic pinyin
system uti-l i zes superscripts as wel| as -al Ma synbols, standard keys

carryi'ng the standard symbols "-" [err] and "\" may be used to represent

the first, segpnd, nbted dhabdtHeoUMtdlepoapE, Codeeatimbdy islthe number

Al tihough the tone marks in standard pinyin transcriptions are witten as
superscri pts ossigrsd |tepeachoshasactar dacthe sdandandi FedRarppasBapk that

e s S el i 4, A RO B O M Yl

Sxanpl e, a pi perficilhralhén@fe charsiotbras "shi” is typed on keyboard 11 as
spshi-", the syllable "di" is typed "di\" and the syllable "fang" is typed
"fang- "3 The pi nyi nVE1ghdhey sEstamaRs thendnventionsis \}b“%éns&%epfhﬂ?@% %n
as the shape i | fdvar s I Rea : y = AU o ;

i dentifier cog!gg%’l c h%coﬁrgygg%g%dgf?l&i'?ﬁg#gg% a%%?c 1%5%39 gﬁa‘?ﬂ%‘%'er ?%li)e
typed. In thenagpsked sthadked paewifiterhstyldckeyboard; ardiecdrsremisntlyessof
nunbers (e.g., 4411 and 955), which correspond to the shgpe t he
character, whid §°Pﬁe¥"ﬂ€“éis ORPUERT ISR %%m?‘lmi %‘eé(%é’éf' es gﬁl é?r}p#ée and
tone synbol s ! $¥hbBIRONGi thdee 05 £ RRENEELAL I'PM Hle tiRd d
character. -BO\y@bﬁgI : §%I ?ﬁé%‘gh the§i en?rilfier codes pr oducede jdr]&% e
accor ddfce wi thusne dverlayi on thwodificatiemsd the horrddscreadedgui Howeven,

Qecordi naly. - HUERe it BRORELe. BIRGCE ORGRT CHARE  Pup oS BlREE aF ialh A

the identifiedishar Aahebssar stapdaydireys TbassylRANEet sich @ RERISoR 't.he
fact that whi I”e a gh;’nese |-’gle,(|:)gra represents a single syllable’in the
| anguage, nany'/Ehi neSe amd dS\'comalysbeoisedota vanresens the firsti r segond, nake

prosent i nventiie apRarOREH 33fes het@elR8hna ord pairings i n sequence.
15 _ - Although the tone marks in standard pinyin transcriptions
are written as superscripts over syllabic vowels, in acccordance
with the present invention the pmym words are typed on keyboard
11 simply by typing the needed tone mark in sequence after the

spelled syllable is typed; Thus, for example, a pinyin syllable

T

20 -such as "shi" is typed on keyboard 11 as "shi-'", the syllable
"di" is typed '"'di\'' and the syllable 'fing'" is typed 'fang-".

The pinyin alpha symbols and tone marks serve the same
function as the shape identiflers of key pad 10, in that they pro-
duce an identifier code which corresponds to the ideographic

25 character to be typed. In the case of the key pad 10, the identi-
; fier code is a series of numbers (e.g., 4411 and 955), which
correspond to the shape of the character, while in the case of
keyboard 11, it is a series.of alpha and tone symbolé which
| correspond to the sound, or pronunciation of the character.
30 - Although the identifier codes produced in accordance with
this invention do not themselves introduce ambiguities, a given
code may call up more than one character from the system, and

accordingly, both manual means and automatic means for



f the anbiguities due to simlarities in shape or pronun- ciation can
b I m nated. Thus, for exanple, if only one of the many characters in
Fig. 4 identified as 955 can be paired 10 th only one of the - -8
characters which mght be identified as 4411 \(%‘l g. 3), then when' t he ,typi st
calls for the pair 4411, 955, the pairing of Fig. 3 will be uniquely .
i dentified, thusdésammbiguatige: Hee ddengified echanantepguatie opheyidess elihmse or ,
4411 standl ng al r I e i st. of
course, 15 0 aniEefd tal3 pRFRR A0 U e ARE oW IR PROAAR Fibhenl)

char- act eristi crep&seﬁtspwssxhgﬁe tdyllabbler inothe ildaghafe or meode QHhels@dwords
there will still be anbiguities, since there are_ sone identifiers which

cal |l up nul tipl eCRSHEs &I R a‘é‘?%‘?acéérﬁl Hbsa Rﬁﬁé’hng Hi%s %%’é%ur% compoungeaft
are providgd to gicsyy rE.QS ?%B' BelA! fdufif aé@gi‘&%?ﬁ? qﬁgu@_ sent
di sa en a single

di sanbi guation. This nual Iguation 1s also aval

character is to hweqtpenl madrbyatmnngt thest swrbpgundi wordapaitings inesequence,

The manual of .t he .various choi ces

t
The; ranual oper ALl Br Mg iafidiblng, Gt sRhuk e d L S a8 Recaun-
for printing or éiét'i@ﬂecaﬂ- mé a&ﬁﬁmté&e typhs! fo2 Q&%ﬁg@% 94k cili% bRet B8

next character to be typed, enabling the typist to ac t ypi ng-speeds
not previously pthssitheay ﬂeraqﬁmmf Fige ﬁrieta@mﬁedetg'mm ¢an dhes Paiged

bl ock di f h il
:opocegg- ?ng sys‘lf"a«ij1 ragi}?'(rjlég]ﬁ gﬁgbgcf:g?r?é e&;ﬁ :“gﬁui‘om%% B f@ergég‘gfioﬁ%o
(to be descri bediﬂﬁ“(@'ﬁ.ﬁ* .S 39Pefte friveifi ehet Bepizentsal %rtﬂ?ﬁ ?%Yr 99p{ dsgdP

.and 11 shown in Fi and 1B. The control 1ogic respond
instructions fr ofrhﬁalptahﬁmg(aﬂaﬁ'égd BowdHl beuﬁntqmeld'esdﬂ!ré’dﬁ@ldar dbuer elifnimating

et ot o UGS EFS Yo el B taRist e
information 5  4dndeforwgbshstanding abekef | CTRBI 8880 PRIAFBESS ik, S&P%Ur%e,
Identi- 4 when the identifier code is based on pinyin instead of shape char-
acteristics, |
It is possible that for some identifier code pairings there
will still be ambiguities, since there are some identifiers which
call up multiple Chinese character pairings. When this occurs,
20 means are provided to display the multiple pairings in sequence,
for manual disambiguation. This manual disambiguation is also
available when a single character is to be typed, where automatic
disambiguation cannot be used. The manual operation provides
a rapid display of the various choices available to the typist, who
25 may then select the desired character for printing or storage.
This allows the typist to proceed quickly to the next character
to be typed, enabling the typist to achieve typing speeds not
prevmusly possible, '
The system of the present mventmn is d1sclosed in block

30 diagram form in Fig. 5, which illustrates at 28 a data process-

ing system __having a character selection control logic section 30

(to be described) which is operated under the control of the key-

boards 10 and 11 shown in Figs. 1A and 1B. The control logic

e AN



keyboards 10 or. 11 will produce identifier codes which will cause | ogj
sectiofl* 30 to call up, or retrieve, the t®&rresponding character or
characters. Preferably, each character has a unique 10 I ndex code by
which it is d:J [ ﬁﬁﬁ i I :
Tel-egr aph d%gé%la@gt){g l]jlgéeltcﬁ#cg% t ifgsgjrépigge}? l?ﬁt Olfg%%gt ﬁ%.frl i)iﬁdg?cdoedségeﬁay
be used. Al shapicherd fnomecin addBgssabldestpange ngectibnromtinemboy &2ch
c acter, listing the_other characters with which it gg‘y bgy-paired 15 to
, forma two- WHEBIM@Yaofer €¥3MPHE s B9 & di§c PReOtORE 8RS OPLY BRMFered
to be the fipgt 3%, rEbivddIe RAE NGt ALY TRELOM 4, IqR o knfa¥idhy) Whi ch
characters drlr‘wgl% e %%e ag gws:econd g??l adglt.]e. T%Ls,b en 't he oshage
i dent i 65 er fidele wHich (relate ispedific Lhinesesehatracteald tapspeciiic ddeati-
section 32 provides a [l.istin i.ndex code 20 here, the Telegraph
o, Code) of (NS CAGF aItPLEnat OR6VES; FeSEe of Tha® Rinias b 19 Rt S her
with a |istjfdkeod LN 0C @€ 110kiBhpiradiice! et GBrNE8dEs bEhDEH e th
the sel ected characters. Thus, 4411 calls up the follow ng information: 25
Tabl e | | decsuse dogic sectionT) cigr gl up, or retripye;i dlge ¢aerespaplingode
| ndex Code ngex 44 : .
(7240, 7, shazsepers gy gﬁéﬁ%g})fss, Erprerabiy, eagp charactéf has a unique
4122, 14318, ind¥d8 codd8by/diich 71203 dtalogued in storagd WelitiomMad 2, t h@ént he
character having Tel egrsaE‘h Code 966 can be paired with fifteen other
char act er s, vemiemEly.ndhenTeAegraph /PRY mMaYe Peapsedofrr 3his puFP@se.y ajshough
paired with_j : h ' C{.LO. simlarly contains for the
identifier %ﬂtﬁ%o%gb'ﬁgg% ?%‘ieé% gf’?'gwbhgalse:) ormat i on:'y-TabI e ll -
Also stored in section 32 is the pairing information for each

fl-l er code indicia, so that the typing of shape dr sound identifiers o

character, listing the other characters with which it may be paired

15 to form a two-syllable word. In this listing, the character is con-
sidered to be the first of a pair, with the pairing information iden-
tifying which characters may be used as a second syllable. Thus,
when the shape identifier code 4411 ("d\i".in Fig. 2) is used to

' call up a character, section 32 provides a listing, by index code

20 (here, the Telegraph Code) of those characters which have the
identifier number 4411, together with a listing, by index code, of
charact.rs which might be paired with the selected characters,

Thus, 4411 calls up the following information:

25 ._ Table I -

Identifier ~ . Telegraph - Pairings (Telegraph

Code _ Index Code Index Code)

4411 . | 966 (7240, 7, 31, 143, 690,
' ' S .. 1801, 2455, 2975, 3810,
30 _ _ 4122, 4318, 3808, 528,

: ' 7191, 7820) '
5413 . (5413)

Note that the character havi.ng' Telegraph Code 966 can be paired



I d | fier -Tel egr aph Pai ri ngs (Tel egraph Code

Code | ndex. Code) 955 5148 2455
(3427, 4104, 7240, 2973, 10 - ' o, A
143, 686, 189, 1709, 11 2088) 1593 - YD (79, 455, 948, 1004, ,1446,
3769, 6757) 7559 (1129, 5281, 2841, 3808) 15 - ) .

P 794 | witlg&fiftessogthers@hargeders, while the ¢laradgr bgvingslielegraph

‘1627, 1869, 2398 27,..5116 7024 In simlar manner the f
" phonetic identif oS 3448 Eat ‘g&ﬂ’%& gg‘éﬁegz‘%gﬁh z?%% ") produced by =\
keyboard 11 will cause tHhe }i0gi se€niohr 82 Sinilardgl tontainsyfehahecidentdfier
characters listed in file 32 as.having the sane_phonetic code. This wll
result in a |isthambsayy 9648 shefmilewing Bfosmati®nir acters which sound |ike
the typed syllable, togethe: with their possible pairings. It will be
apparent that the list of 25 characters call'ed up by the phonetic

i dentifier ?ode may differ fromthe |isTablel 8 up by the shape identifier
-code, even though the typist is seeking.to type the sanme ideogram
Furthernore, theipaitifigg |ists of inpereg@gas and pairi ngeipialIqee18¥raph

ei ther method w Hyqgontain the desirgdekdedfeam or i deogfdaPatbde SO tha? _

the 30 di sanbtgwet+oen of the presemt—embodrnent (to b
produce the desi gg character or char ag%gé pai r. \When the character

sel ection contro ogi ¢ 30 t'o be descri has been operated to select the
- desired character or characters fropubsl e section 32 g@rRhasiiai4,mnzaned 2973,
any anbi gukéy, the selected characters are stored in a teyB, fig, SESY oMmrgdP 11

for printi stor- age, or both. To permt the system t gpggyerate t he
Chi nese characters ' ’ o :
: - 1593 (79, 455, 948, 1004,
1446, 3769, 6757)
| 7559 - (1129, 5281, 2841, 3808)
.15 C 794 ' (86, 5307, 756)
1579 (6, 198, 90, 1034, 1827,

1869, 2398, 3127, 5118,
6133, 7024, 7240, 7333)

In similar manner the phonetic identifier codes (e.g,, ."di\"
20 or 'fang-') produced by keyboard 11 will cause the logic control 30
to call up any character or characters listed in file 32 as having
the same phonetic code, This will result in a listing, by Telegraph
Code, of all characters which sound like the typeci syllable, togethe:
with their possible pairings. It will be apparent that the list of
25 characters called up by the phonetic identifier code may differ from
the list called up by the shape identifier code, even though the
typist is seeking to type the same ideogram. Furtkermore, the
pairing lists of index codes and pairings produced by either method
will contain the desired ideogram or ideogram pair, so that the
30 disambiguation of the present embodiment (to be described) will
produce the desired character or character pair. |
_ When the character selection control logic 30 to be describe

has been Operated'to select the desired character or characters:



RN D D ———
SF‘ selected by the typist, a character storage and generator section 38,
provi ded. ,This section is a conventional character gener- ator such as /2]
t hat sh®wn, for .exanple, in U S. Patent No. 3, 936, 664, which nmay recei

graphic Infortmation froma graphics data Mjput device 40. This data input -
may be froma pen tracer device for -3, . 10 di rect graphical input,

h from an Opt i ? sgﬁgnggc{ﬂh ?EOQH&'HQs W1infihbédd raf %‘iﬁBigﬁiiltﬂnSthv‘ selected

gr phi cal T mat i i on, rom any ot her conventional graphics data

e Whi Chcnai'hctmdalae-e lstmrs;'smem texts flee spatioac 8o FORP RIREINEGf HLREL | on
reqw red to all ow eneratlon 3) - - of any -Chinese characters
sel ected by P&8ic® g then 30. 15 . The character generator 38

produces an out put ﬂeflhﬁmﬁﬁe ystem to genéfife 4HeagHiiese cfhamioeteré4 to
produce the require aracters he di splay unit may be, for exanple

cat hodg ray sebected biethe pypist malsharpeterisfoxrpea; é-@@a&eléﬁr%tﬁ’é' éﬁSF‘é’@t ers

bei ng sel ecte Thi s e Ies be t 0. ver -
conpare it 2@g is \/lecﬁ" Téf‘%a?élﬁﬁﬁs%sr |ap1§°b£’§rr}1£v%vﬁ'a ﬁ%&%ﬁ%&{%& are
bei ng typed. jibe il tggﬁcghaj\ﬁs tfee exphsilel, niwatiyusg]| Plasemﬁ)mguat:i @86, B,

printer 44 may be a conventional dot matrix €r| nter for pro- e{# n?n
printed copywdnchhma)ememVﬂgng arfImat o br gta aﬁ&éc% put

conpl eted. 2 : cur y gglng
Cnple- nent cAEViGR @ata"@?ocess. ﬁg{pgxss{xpi Y hBf IR kPBoEHT depidey £

uti 1 zes apparatus such as a
3PDP- 11340 nodeteéto@dbhicdlninpatt fireth l:gn Ihpgmaﬂl sEqnnpnefnr Qorgsiicdngodi- The
l’keyboard 10 is a.conventional 12-key %g ed I n g‘{)%{]flunc“o wth.
the data inpgitaleyspaeseniatigng of EGaP 3 rma Re REy d38Y 8 he a

part of the dgh%,?gﬁ%m% yél{'aeﬁkﬁ%sgﬁaPQ f&o%ﬁmvm e ab16" B Sestbabl et

manuf act ur ed e display unit 42 is a Tektronix
Model 4013 CH siorel ay esctiohaB8dthe uhmrmam reqm;'edrmp @Alowpr gererationa

Ver sat ec Model 1200A Printer/Plotter ag ':'5' eld bg rsagsc a division
8pf Xer ox Oorﬁcﬁr%@Yoﬁ hinese characters se ecte y logi sectlon . .

15 The character generator 38 produces an output to a display
unit 42 and to a printer 44 to produce the required characters.

: The display unit may be, for example, a cathode ray tube at the
typist's table for visual display of the characters being selected,
This enablés the typist to verify the selection and to compare it

20  with the original manuscript from which the characters are being
typed. | The display also aids the typist in manual disambiguation.
The printer 44 may be a conventional dot matrix printer for pro-
ducing a printed copy of the text bemg typed after d1samb1guat1on
has been completed

25 In a preferred form of the invention currently being imple-
mented, the date process‘fng system utilizes apparatus such as a
PDP-li /40 model computer manufactured by Digital Equipment
Corporation. The keyboard 10 is a conventional 12- key'pad which
is used in conjunction with the data input keyboard 34 of the

30 PDP-11/40, the keyboard 11 may be a part of the data board 34,

' the graphics input device is a graphics tablet manufactured by

Talos Systems, Inc., the display unit 42 is a. Tektronix Model 4013
CRT display associated with the PDP-11/40, and the printer is a



re detail ed description of the systemof Fig. 5is provided in the

¢ diagramof Fig. 6, which incorporates Figs. 5 6A and 6B, and to
reference is now nmade. In this block diagram the élenents of Pg. 5
arg/simlarly nunbered, and thus keyboards 10 and 11, the randontaccess

menmory section or file 32 for storing,character codes a‘g%cgai ri ngs, t{}e 2ot
sel ection controVecsatad tMedel {12004 xPrintes /Rlottare nyan) urgd; 8y npyeriptec.
10 the display 42,. and t in all illustrated in. Fig. 6. -~ 7
The character se%/e E‘ﬁlﬁh°%oﬁ%0¥°£ﬁ?éoﬁ‘£?§%'es a pair of identifier _ o
storage buffers 50 and £2more cetailedi destriptiteyef itber sigstednanf] Hig.t e is
identifier codes for the characters to be tygfg%, ere.a ﬁi %gl e_char agt er o

i s being typed, phevidedhinfihe blgck diagrams 1§ o O ufHEF RS JICQRROTGFIE P FA8S-
two-syllable word,ig hepng Lyge idetbranbé oY @dw AAkHe! edrn thbyf bRick
50 and theosecongAs;glf'PaEPé %Beﬁ? e‘%@ﬁ:ﬂln burfer 52. The characters are
entered by firstdidgyang, othd edekssdtsand Fhe. i Heane faisrilavle muunbeneds j ard

char- acter which, 1n the examplLe of Fjg...3, woul d be the shape_identj.: .20

fier code nunbertmlﬁliﬁeybplaréﬁrgocﬁ%?ag ’grthles By E“f%?‘f%ﬁec}ng&%i'%e o‘lf%otg

character to for&-'aﬁiébwsf%}abt&w dha®aCfEFicddes isnd )Sﬁ@ﬂhﬁ%;s,kéthelgeﬁction
, - beln cha

keyboard 10, th g the synbol for the space between racters in a
pai r. Thereaftercontr®li damiit 30, cdiie teoxt ifike 36 othe cgrariticsr dabzsinpyutt 4@,

exanple, is typed and 2 his js.followed by depressi Egyc 4. e
keyboard #i ch cHt& idé§9f"ﬁé 4’%riaﬁ’td' %gﬁn?)ﬁﬁn\@ﬁdg&h?gﬁ %@r \{llggsas £ éeug'gﬁ?f% &y
which is used to indi cafgeethiPscteic seldcfibnacshtdle 30heetpgoratest Aepahs
of a pair of characters. It should be noted that thi,s print synbql is _ used

for both the shapf ideutifier mtomegrcbutfensi Plepndo52 whirfsreasiye: AUMER e
i ded keyboard, 11 i f_desi UpQi« i 4 |
Pent (1 er cods Pantdt 4w i il KBALARH BRRER0LKCHNp cnbPEctddL 1o be

codes, the secongdeint irhéfe CadSinglecoharadtem ibubénrg kgpedheties Hdbheifter

provi de out put’s on lines 54 and 56, respectively, to the nmenory file 32
15 code is fed to buffer 50, but where a two-syllable word is being

typed, the first syllable is entered in buffer 50 and the second
syllable is entered in buffer 52. The characters are entered by
first typing on the keyboard the identifier code for the first char-
acter which, in the' exarhple of Fig. 3, would be the shape .identi- :
20 fier code number 4411, If this character is to bel.followed by a
second character to form a two-syllable word, a comma (,) is
typed on key 12 of keyboard 10, the "," being the symbol for the
space between characters in a pair, Thereafter, the identifer
code for the second character, 955 in the example, is typed and
25 this is followed by depressing key 14 on the keyboard which
carries the 'print" symbol and which serves as the delimiter
which is used to indicate either the erid of a single character or
the end of a pa’_.ir of characters. It should be noted that this
print symbol is used for both the shape and the phonetic identifier
30 cbdes, é.nd_ thus may be provided on keyboard 11 if desired.
| _ - Upon 'depreésmg-key 14, the first identifier code is entere
in buffer 50 (Fig. 6A) and if there are two codes, the second

identifier code is entered in buffer 52. These buffers provide




t@gcall up the information | ocat ed at the addresses speci fied by these t@

identifiers. The file 32 transfers by way of lines 58 . and 60 the data
corresponding.to the first identifier code to a 5 storage buffer 62,
transferring to buffer 62 the i'ndex codegyand pair codes for all of the
char,acters which correspond to t he first identifier code. In this instance,

tec'r.he identifier e fo Li chagrag up.t i i
indi cated in ?5@?‘% He?’%‘%% ab%%/g gﬁ'd s‘%%gf ﬂ’%&?’ P?lfornargla%m fglréffger
6%._ 1 n sinilagon@gilenp the infdmratidaniodated ebdime addiressescspecitbed dsy er
calls up the data from Tabl e Il herei nabove and feeds %Vat dat ae]rblxégwa of

.. lines .58 andtise dwa ddspEiians. er T8 IS SFaRsl§esn oyt ¥ay, &F § PRe
3+ ndex_codes C2hhcs ?0{}{3 %t&occﬁﬁee}fﬂtrﬁﬁh dt&%rca?f:‘asrtszdéiﬁifxéknegdéhﬁ) irs

i nformation [err] the second ¢ 's not required for resol vi ng
anbi gui i es, peorsge rYuffemtén tnenslfemtmgeto riniffiehe d6 2 A:hsuméﬁtx ecddes cand

circuit 68 is provided to se se r the dat tered b yboar ds
and 11 repres@AlE PEHJPE 2HaPt GF‘aBP°§e ﬁ?ﬁ}&@f‘é‘ﬁsé&lg P°% orq’irfta
singl e characigintifle#Pleys, V"Oﬁfjth& qRseaece, ttlaer edéritifierneedef Rir 1the P@istS -

a infor- 20 mat 1 on stored in buffer 62; only the index codes therein are
needed to i denhaf';ctdre aiils ant éhetmfbe‘ma}dpeu imdicatedidn Tadde [ dmreiont -

ing each of t characters whic dto | depti f] cade supplied
by t he keyboaﬁggvﬁoa}éﬁdsTfeﬁr thar rﬁgylo& b E?B ?ﬁ ufé‘n ‘S Wt%%ﬁ‘f
72 to hjpne 74ipeddeheitter ok "f@t-c’mé ifdcond?2haraeteRUEANEL 4 t$1%| agltaOfrom
buffer /6. Gate 72 transfers this index code information to the pick |ist

when the nunb@rbde Bhhezeinabavigeands feeds dhed daba dn avax ainlines $8orade

?ggﬁflf?e?nd gés ar eggﬁt’e %&?? é? l)Tgu%Meren prgggeéﬁfrrg%?gv?gt S %hi ch .

will 30 becdiesusseredisdmiing Idaheuisplécted |chﬁir§.ct‘é¥ywi‘d(1t68mée &ael i ed
by way of lines 78 and 80 to gate 72 and is al so applled by way of lines 78
and 82 to a spabtil igfermedion Hr (thet spcord haiRatarels \Mﬂinrsﬁ“mﬁcht oFi er

code rqer esen&‘égglﬂﬂlgyaﬂxﬁi G%Ss_?hﬁéﬁcé '?.ﬁfcf}natton need not be included.

A suitable logic circuit 68 is provided to sense whether .
the data entered by keyboards 10 and 11 representé a single char-
acter or a two-character word, If only a single ché.racter '

_ (simplex) word is entered, there is no need for the pairs infor-
20 mation stored in buffer 62; only the index codes therein are needed
to i'dentify the character to be typed, The index codes represent-
" ing each of the characters which correspond to the identifier code
supplied by the keyboards 10 and 11 are fed by way of line 70
through gating means 72 to line 74 and thence to a "pick list",
25 or automatic selection buffer 76. Gate 72 transfers this index
) code iniormation to the pick list when the number of character
identifier codes (n) entered in the storage areas 50 and 52 is
equal to one (n=1), When two sets: of character identifier codes
are entered (n=2), a different procedure is followed which will
.30. be discussed below. The output of logic network 68 is applied
' by way of lines 78 and 80 to gate 72 and is also applied by way
of lines 78 and 82 to a second gate 84, the latter being operated

when an identifier code representing only a single character is
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received fromthe keyboard 10 or 11 to transfer the data fromthe pick |ist
buffer 76 by way of lines 86 and 88 to a selector |ogic network 90. Wen
only one character is to be.typed (n=l), the selector 5 | ogi ¢ ,90 réceives
he Wirst index code fromthe pick list buf§er 76 and determines if ‘it is
HeWgnly one. If only one index code.,is in that buffer, it is transferréd

N atel y {0 tdiee gd! ehuthf g G 148Y0 Ofrolnigh€ r Ih e 4 th O r
display buffer %6 1&8%{/ 0 -Plsene. 8®é1l'he ?atog.yi_n d(i’sglag/s@bﬁfferwééat f:lfebnm ‘
activates the dharptek 9st Huffexcterbyt ovagsohines && anidn88160 arskeleictor

display unit 42 by way of lipe 102 to provide a visual display of the
character. Tr aﬁrggy?e’?‘gmiﬂ?&'i ndex code to the character generator 38,

calI's up the specificvyhehashsf ofel charactéenis tbese %F@hatnéme&hsoga&wr |
the typi st may then conpare the di ;E;ge/ed character w 15

h the charac-
ter from the mdogicrptrenaivesathe tindew codejcinomyi the piekhtistt huffer 76

1%t em s PLodiie g DERRBRCE, iC1ATERE AP, 1150y B e s 506

automatically tthapshemesd ftois heahetérféd cimmmdiiavely @b thaaekbier 92
storage and for(Ep_rlntlng. I f the character 20 IS to be printed, the data-:
i

in the text fill@iget FRAtE VvAF ehdinet ¥ apddcarodismlayy bdlen96 bye wege afo
generate data r tadg t riatj elaac A | -
information is lgljﬂgp él]‘ed @S‘/é mh%tgokﬂ I #{r%lgggjpgfegr igﬁt gﬁ%%ﬁ&%ﬁ; l&%’p{:g%re'ac .
format cdtrol tewygbrepatvrt 38 byowdshefplineg dodbundayhefdifsplapt weitnt2oby way
circuit 25 110 which is activated by, an out_pgi on line 112 fromthe text
file and whi ch foHneol92; ke pFoider a1 Xigyal sispiay iQ%thﬁtharrfaqtﬁﬁ- - Trans-
identifier cod c t Gab yagégg‘ﬁbs regg | fl.d
codes for storgggglﬁ}\é?cﬁg g?‘giflﬁdté lc)tgf ?éér 76, t ek'sgl gg?%ﬁ#oﬁ*c%gsué# (ra{gt@s(
("picks") the fspextifiecneharatber 3ghicH iist identifiedeby thatt dndér ¢ede amd the

Cor T eepondi ng. BAPFELERUCHSE FORPATRNS (LEPLATR EHATSHEE With thRaPHRFRF:
]E gf‘l (‘;\% 30% dk égeksff&ﬁr %@%M@cﬁﬁﬂ%&t@ﬁaﬂeeéﬁﬁé ithged! £ dekerkPthe whether
the system has produced the correct Chinese ideogram. When
ofxly one index code is received by the éelector logic, the data
in text buffer 92 is automatically transferred to the text file 36
by way of line 104 for storage and for printing. If the chara’.ctér
20 is to be printed, the data in the fext file activates the character
generafor 38 by way of line 106 to generate data relating to the
printing of .th'e_'se]..e'cted character, which information is supplied
by way of line 108 to printer 44. An appropriate format control
may be provided for the printer by way of format control circuit
25 110 which is activated by an output on line 112 from the text file
and which controls the printer 44 by way of line 114, |
If the identifier code for the character to be typed calls
up a plurality of index codes for stofage in the piék_list buffer
76, the selector logic 90 selects ("picks") the first one in the
30 list, transfers it to the text and display buffers 92 and 96, as
described above and displays the cofreSponding Chinese ideogram.
If the t-ypi‘St wishes .to use that charé.cter, the keyboard' 10 is
operated, for example by depressing the 1" key followed by key



14'.(1 he "print" key) to transfer the selected . index code to the text filg
fot- prigting‘or storage of the corresponding character. If the first indg

cole do€s not display the desired character, the typist depresses only the
key 14 (for exanple), which pro- 5, dus@s a signal on line 114 to cause
the selector logic to sanple all of the renmining index codes in the pick
list buffer 16 b U'Prinrenuiey) tdarnaseethedkklected Ledwt idddecity tie t he
tegﬁ/and display buffers 92 and 96. This causes the characters
corréspondi ngexb filee fonprinting ioristoragesof dhBecarspsrgndingorharagtar.
selection 10 typist - h pi : re keys on
key- board 16f tg‘rlé g{(%%tvéﬁar# cl?éi}sagﬁg_kééto‘grggfig%v%?%ﬁ%ﬂéa@/gﬂr%%?lé?’ cal

val ues that ggerggHietddépresheie dnly dihrekest ildn (fororxahepls)s- whicly gsrdd st
wi th that nunber being foll owed b){ t he ‘?r.i nt conmand of key 14 or it

equi val®nt. Twees pofEmhep Line Al4 B caNRs ths selegier lpgicyiepfamede and

the operat or Jgh Slietnd oribBfing #alk Ldudlanl Bnd NAickd sist Berdernesasa ksy

-5, followed By key 14 to trans- ter t acter in the list to the
text file 36trdnsfeacithetmtsequentiallygmdgrepdtiiiveln tpor thedextt ard fdisplsg

normal Iy contains t I ndex ,codes.correspondi ng,to a i ven 20 .
denti 1 er oM (e SBaSB: of THS CHISTIORE CLBraSiFne SOTRBROPHING ifex
codes are t r‘i‘ﬂéff‘éﬂ:"aqnﬁpg tiR@eRl £Kdés Sfo Hef H@épfa@ve_dt B8r fvilsta10881 Mt de | st
will be the one that is host likely to be the désired character. This :

resul ts10 n abyotlse dypdbt.e <Eivé riypdst tthen depresses itheakeynbrgkeys om Key-
resol ved.. 25 - In the _event .that th I nese rd, bei ent ered_by
woy of Keyboheardol8: RE,BEEGISH KHiE o RewBparichhy aePE Hhe¥ W Y
identifier codesvahrRscthat Abrreispohletd W fdisired 38Tk &ton Hionk NGRX giades of
all of the characters which correspond to each of these two identifiers

will be cal | pdaped digt.stwithdthat pumbker ring éollawedsby the muint vetmmarde

control circuit, 30 !l . t.ben pr.oc to,ﬂg; rnd.ne. t her . i gui ties

exi st, and inslég:(oY\% eésl_(')ll\lillg ?‘E"@Pﬁﬁg S s, arngoﬁ%dlg&spngd gg%ﬂ?@ggis of a

mat chi ngs net woides13Pe( Eidpla§8ll; and the operator wishes to select the fifth
one in the list, he depresses key 5, followed by key 14 to trans--
fer the fifth character in the list to the text file 386,

To facilitate the foregoi.ng selection process, the file 32 :

normally contains the index codes corresponding to any given

20 identifier code in the order of most frequent use, so that when
the index codes are transferred to the pick list buffer 76, the
first one on the list will be the one that is most likely to be the
desired character. This results in a considerable saving of time
if there is an ambiguity to be' resolved, _

25 In the event that the Chinese word being entered by way

of keyboard 10 or keyboard 11 consists of two characters, so

_that two identifier codes are entered into the buffers 50 and 52,

the index codes of all of the characters which correspond to each

 of these two identifiers will be called up and stored in buffers

30 62 and 66, respectively., The control circuit 30 will then procee&
to determine whether any ambiguities exist, and if so to resolve
them. This is  accomplished by means of a matching network
120 (Fig. 6A). |



They mat chi ng network 120 is connected to the output of storage buffer 62 by

Nof lines 70 and 126 and is connected.to the output of storage buffer 66
y of line 128. The cir- cuit scans the contents of buffers 62 and 66

t tch the index 5 codes in each of thage.buffers, creating a series

of index code pairs which are supplied by way of line 130 to the pick list

buf- fer 76. Thus, the FREChiftenles Wetkordd 120 86! Sohiécted tb $H BBt o

stored in buffer 62 and matches, of pairs, it in turn wth each \J

i ndex codes stor ebbragdo@lffﬁer tay ovaaatQaf &masr §10 endi 48619nd imfcanmésted

code pairs, whic e th red _in t L, St buff hln
network 120 thenp%gﬁ"gcf’gﬁ'f 2e§§ﬂﬁ?%eg’ gieé Hyf aﬁﬁl) H‘nﬁuf]‘}gr 6
matches it in tUél'i'tthEEnQafﬁb oritBats MK ueRISS 62" Jadf %ert&ﬁnaeéﬁemenqnaex
second series of index code pairs which also are stored in pick |ist

The matchind ci rcedes 1z eash of cthesen buéfans,t mrgaqmear series efidndex chde
I ndex codes in buf S Ir h X, & utfer
66 and these ind%?il%’ dﬁ%ﬁgﬁ sgarsgggﬂle b?t g)(}};lj e p| gg F 9% ‘P%bl %ebuf'

"~ The pick list bufdrerrel6 tnmxs,ccméammh@%rméma-klmo @lettdltheofiridieindex

possi bl e conbi nati ons of index codes which can- be derived from?20 the .
two identifier-.ceed’ ores iy byifprc62yprdimatahesndek rajFs, pit A8 tuxp suith,

P e Tnput of e B AUPRIIRE RS kedrdd (T BLrkl o th) B8R0 £ MEdi Leries

to one input of conparator _ _ en conpares each
code pair b® |inef iRdexi tbde heaira,r svhichoaret tleen cstbredntml the pbek Z23st buffer

storage buffer 62 and _fed tq the conparatqr 2 line 134. In this
way, all of the %%ssﬂ'){" FES? r%‘%ﬂ %19& é&l?‘gfst ﬁgepFEW’F‘ils’PdPe’- &ede
compared wi th thernetyy th eguiradeyacons tEh@ SHPLR VS WitB o6 208 | 9 ¥fle Blaex

~each of the character’s selected by the i1dentifier co

rst
character in a woedesdnr bufer 66Ea(ch'e'atug a Eecond sepées afh ihdere d8de ipairs
found to correspogdtoapermt air 0

i medi ately tranSPEh &ISBy 2R8y S ‘?r?(?riﬁ P5% tftysgh-és3 # at@éﬁ?hiﬁ‘ﬁ ciregita o

buffer 124130 continues in this manner until each of the index codes in buffer
62 iz paired with each of the index codes in buffer 66 and these
index code pairs are all listed in the pick list buffer 76. The
lpick list buffer 76 then contains a complete listing of all of the
possible combinations of index codes which can be derived from

20  the two identifier codes selected by the typist.
- The index code pairs stored in pick list buffer 76 are

supplied one at a time by way of lines 86 and 132 to one input

of comparator 122, This comparator then compares each index

code pair on line 132 with the pairs information contained in the

25 storage buffer 62 and fed to the comparator 122 by way of line
134, In this way, all of the possible index code’ pairings listed

in the pick list 76 are compared with the permittéd index code

pairings previously established for each of the characters selected

by the identifier code for the first character in a word pair.,

30 Each time a possible pair on line 132 is found to correspond to

a permitted pair on line 134, that pair is immediately transferred

by way of line 136 to the significant pair storage buffer 124 to

indicate a '"hit".
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|n!fcate a "hit". After all of the possible pairs in buffer 76 have b€
coapared to all of the permitted pairs for each of the index codes in
buffer 82, the selector logic circuit 90 scans the pair storage buffer 4

to determ ne whet her any hits have, been Wgi s- - tered and if so,
- whether there is nore than one hit. |If only a single pair is. stored in
buffer 124, the sel édfter allgo€ the possible pairy mqus\lff@s Tthixav@abeens i ndex

" coMe< to the text buff the tex i le. r r
printing, anocqrﬁp?‘ﬁgddf%gﬂ%'iy %3??&”5%1 *te[d Pﬁéﬁglffo%irs glyggﬁth%m]'{lgé}é of
- their correspyiddnlBufferc B2l aRbesld@oPeIgit ¥irsduit SDspeis chebpalhe
typist. Wien this occurs, t he system has successfully resolved_ all

anbi gui ties asj:m'aim bufﬂey' t1(34prt©vd€l'€elenﬁ%rf§h?meé'p|a&y ks kg ver bﬁﬁé H@S?'?fed
char act%rI pa'tg §8 ﬁ'tﬁg bp%&t wth%rtﬁ Lg&{ IF1r9ndmreo b?il”éné‘omﬁa' r g

sel ecto 0gi rvat e ay the tirrst alr

codes stored ginglé@epirchsl sﬁdrd@nfiﬁebuﬁfer 124 t fheet spaectoxs 1ngtc aﬂibe.mmtchy
the typist, then the selector |ogic scans each of t th | rs Puffer
76 and di spl BteLY heweRlies ihatapain ofs fndex 5P ttﬂe é‘? o ﬁgal

selection by 4y 8ft keuROS Horage®Bh' Yor %&»ﬂtﬁ@;ssﬁa o digprapnual

resol ution of he anbiguity nor e t an one ‘pair I ndex codes is present
in the storagsuffieff26 fb2'4v1$11nw1 siisplayoron agiit @J qfr theidecorprspbnding-

*J ution of thi s anbiguit manne bed _aboye, ct| ng -
a.firstthair ?l’ﬁﬁﬁ%gf' Fe?'ld Pf%nr"g:r V&?E%}e aH}sl’ﬁﬁ Jéﬁ‘ ISt “ﬁﬁ? Spai r
desired by thedwil Sthe! §956&Ah! RAgdbsREEYEMRATY hegcﬂveanangaa@bigsntﬂést he

buf fer 124 for mandal selection. |f none of the fQr egoi ng c’fgrocedures

produce the ohmtpnwlcauwacoeprw1d@h&x&nemelwarapl¢ Hypuwt the desingidst has

m5|dent|f|edﬁhe g ed character, or the data file does not carry t hat
character. aharactér Ba ‘t hough t he. sel ection control circuit 30 is

illustrated in di agnangmet paif OstOragerbasfdh 124 Wohtaides wodpasteodHehat each
15 selector logic 90 may be activated fo display the first: pair of
index codes stored in the pick list buffer 76. If that pair is
not accepted by the typist, then the selectdr_ logic scans each
of the other pairs in buffer 76 and displays them for visual in-
spection by the typist and manual selection by way of a keyboard
20 entry, as discussed above, for manual resolutlon of the ambwulty
If more than one pair of index codes is present in.the
storé.ge buffer 124, the selector logic 90 prov1des manual reso-
‘lution of this ambigixity, again in the manner describéd above,
by selecting a firsf pair from buffer 124 for display, and if that
25 ©  is not the pair desired by the typist, thereafter displaying the
' remaining pairs in the buffer 124 for manual selection. If none
of the foregaing procedures produce the desired character or
character pair, then either the typist has misidentified the de-
sired chéracter, or the data fiie does not carry that character.
30 ~ Although the selection control circuit 30 is illustrated
" in diagrammatic form in Fig. 6, it will be understood that each
of the components thereof- is conventionall and may be activated
by conventional switching or logic circuits, Thus, for example,

the matching circuit 120 may simply be a conventional stepping
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of _the conmponents thereof is conventional and nmay be activated by
ntional switching or logic circuits. Thus, for exanple, the matching
it 120 may sinply be a conventional stepping circuit which reckives

i s fromtwo sources by way of lines - %426. and 128 and steps’ t hrough

one source conpletely for each step of the other source, producin -
output on |inecieuitowhighnreceiyes inppts, from (o sourses bﬁ’ vay i%gaﬁ.nes_ -
conventional Cijhguihg> ' EHPSuSR I Sné UIBTRONYMF1dte17 PRA Tzt ™~
i ndex code pai rls?% E%Ferlgns\r,l\%g&%{ee‘?%grﬂt hléé?wo inpu’ts.are_iglenti%al anc:ia, | f

so, trans- ferstépeoftidhe otherufdomrce?4prodbeing|artantphbgine 19ge nb30 Horaeach

- -ventional multiplex| i £ which gl Ly select f.a ..
Tl phi oty oStPRpul SR AR orihel Sore SRR 2% b b c AR PEat s

suppl i ed t9 theHuhf pesefleAhtl0coFhespbidRg @b 5p66lfed dndRRi golbi 8itd)
the typing of sym bolic graphical characters such as Chinese_ ideograns by
the use of thedeyermindsswhether iheht wes frputa @renédentdealliang.f ilfuses trgns-

. 11ow chart 1 077 G bt 10 PR TAL s A1k abtol e S8, fiay’ me o7 Eb-

© 150, the first yehejorial hhatiylesdss umitf ehithesdéquuntially esledtsi bhe bhea

system by means of either the keyboard 10 or the keyboard 11 one or two
coded i denti fi spaltiplieyefi MpPAtEofer XARSIGN t1e enhelghs PR WVRiGhHte then
confi guratd on QL 'hifehdd@@rﬁfé Hurfrs ?)zv Lhpracters to be typed, or selected
in accordance Wt e phonet1c spelling of Such character or characters,
or sel ected in accor dTheemethody ofonesohtingnanibiignédes in the, typing dnsym-
char- acters being sel ected phoneti cal léucagnd ot hers by .their shape. The two

modes are i nt ePOHEH Faphical, RhalRetessy A% HepineeS ddePenams by ihf use
h f - 3 ' | f. 3 - <Of
character o aokvgfﬁygw_awﬁlﬁea Ret e € taerﬁgggggﬂggg%@g@n%ylso

this information typist, the systemcalls up the
pair lists forillhetfatest diagrdamimeticalky iindFigsed7An BBoandl5Z welmidch repre-

deter m ngs, whether {hgre L5y SSond.l dBntiflers, 3k IRged ok P! ok dad:

cated in block 130, the first step in the process is for the typist
to enter into the system by means of either the keyboard 10 or
the keyboard 11 one or two coded identifiers selected in accord-
ance with the four-corner stroke configuration of the character

20 or characters to be type.d, or selected in accordance with the
phonetic spelling of such character or characters, or selected
in accordance with a combination 6f these, i.e.,, with some char-
acters being selected phonetically and others by their shape. The
two modes are interchangeable, not exclusive, so that if desired

235 eé.ch character of a two-syllable word can be selected differently,
Upon entry of this information by the typist, the system.calls up
‘the index codes and pair lists for the first identifier, as indicated
in block 152, and determines whether there is a second identifier,
as indicated in block 134. If there is no second identifer, the

30 identifier count is set to one, as indicated in block 136, and the
‘process proceeds with the selection of all the index codes for the
first identifier, as indicated by blocks 158, 160, 162 and 164, If

a second identifier code is entered, the system first registers




30 identifier count is set to one, as indicated in block 156, and the ‘
process proceeds with the selection of all the index codes for the first
identifier, as, indicated by bl ocks 158, 160, 162 and 164. |If a second.

i dentifier code is entered, the systemfjiyst registers that fact and
then calls up the index codes for the se didentifier, h as -

indi cated .in block 166, before proceeding.. Wen there is a secopd o
i deRiTi fi er, thate fact and fhen ecalls KB the, ALK FORBE niorT Re secad ddeptifien

indicated in bé_p&légi,ig%éiﬁﬂi’?o&gelgs, ' b:%&.g gg?ﬁe%ﬁ cts the first index

Bode for th@Ss

con rer, as i cat ck 168, rather than

i medi at el y proceewhen thesel &cta aleconfl identifiew nting finseindesesoderfarhe
first identifier. Upon selection of the first. index co f.or tht first
and second thenfiret dAentidiRr ogi seiRCte an§§ef’?‘§&ag%ét‘ﬁ’e%g?%lﬁ *?@t %‘@3&1{5. on
buf fer 10 oflsdis, kit CalRiek Ml pkst! 1Haa0dde?: folNtife QWP 1héntilier,

“functi

e matching network 120 of Fig. he next step is to

.conpare thi aspimdicated intilgchki 168 catdther than MmedietQMQSPPOEGdHEE ftior st

compar at or 896 ot e irmertipe ides iR ok Pt TR MnftileF one

conpar at or

of the permigndIsR1064ibA b thie rlgit! iddest idtdlie tHLIEHMh itheli ekt nghd Nednd S
pair mght be the one that is desired by the typist, this pair is
t r ansf err edidentifiersi gthe i paim ipdinansferaed toutherpicledist egleciiagn bufferh ¢

list"),

20 st ond

T o e A T

sel’écted, as I n

mat ched Wit bftfhe mhatdhihpdastworie. 12®roft Bagl{i 6af™identifier, and this new
pair is placed in the pick list buffer 76 for cosparison wth the pair

listings,

"for the fir

as bef or'fhe pEKE shepcis o sompaee thig; Pick Ligh ephey | Widk ea6les

en as Indic . no addi tional

for the firF AR Bt B0 e BRATTIMAGR I A e Ml

i ndex codes basek ab/ad.| alfisisfisr thehdfunetiond oif dehet icoreparitor d820Mnl FiglexsAode
for thle_fi rsft identjfier, is _selected in accordance with bl ock 164 and
b}

20

25

30

the selected pair corresponds with one of the permlssi?ﬂe pairs
in the pair listing, thereby indicating that this pair might be the
‘one that is desired by the typist, this pair is transferred to. the
significant pair storage buffer (referred to as the ‘''hit list'), as
indicated in block 176. Thereafter, the next index code for the
second identifier is' selected, as indicated by block 178 it is

matched with the first index code. for the first identifier, and this

' new pair is placed in the pick list buffer 76 for comparison with

the pair listings, as before. This process continues until all of
‘the index codes for the second identifier have been paired with
't_he first index code for the first identifier.

When as indicated by blopk 170, no additional index codes
are available for the second identifier, fhe second index code for
the first identiffer is selected in accordance with block 164 and
that second index code is compai-ed with the index codes for the
second identifier in accordance with blocks 168, 170, 172, 174,
176 and 178, Thereafter, block. 164 selects the next index code
for the first identifier and the process is repeated until all of
the index codes for the first identifier have been matched with

all of the index codes for the second identifier, all of the matched

—



j t hat second i ndex code is conpared with the index codes for the 30 second
i dddqtj fier in accordance with blocks 168, 170, 172, 174, 176 and 178.
| Thecdafter, block 164 selects the next index code for the first identifder B

and the process is repeated until all of th&%ndex codes for the fi rst
i dentifier have been natched with all qQf the index codes faor the se ond

i dentifier, all Reirshbaveieefm comparpd Hi/8ehRekr JARpREEd 2D thfe Hirath ldem"-
l'istings for th rs t n a

stored in the sf‘ft,%tt.%tdn?ﬁ%attﬁ“lﬁ& a8 atd FAVANLECRCGORA! 1 1 S 1RREH o
only one identifysiF btordgeebufferridit.5 |nto the system (n=1), then al |

of the index codes for _the_first iden e entered .in the pick |ist
buffer 76. Sinilarly, ¥ Widh-§ segn tgﬁzt&e"%ésqn@l ddenbifier Palsn&‘éﬁncSH&%red

for the firgt ang, é%@”@yhﬁ'&&t '({tbfff theR SIN @othe Inkbe bgks! foxl tHE ﬁ?@t
further, these are conpared wt e permssible pair listings for

first 10 i denudént—nfim&mmntaredms ther pidk distarbmffemw i | rSlmiéarly, if

significant pair, s er 124, .The syst i t he dy roceed
Lo the col ecttolnieboddl ShihErpoaetNABrIRs iif Hider SRR IPENRS TheF o
desired charact %rec%dclilaéﬁmwr% aPeaRPEFEN AR thé Npidke 108t0T6CEAHT mterFl 9.
7B. 15 Considering first the situation where only a single

i denti- fier hashbsenaeetcomparede with sthes pepnrissihte qwisclisdings dvedbei first

to scan t pi ck .l ist. buff 76 to term.ne her a .sinal e index.co

has been sel ect éﬁeméf"tsf 19 (frn%taélg wagcl 185 }\é\%ﬁ A58 St%lrgg gn lgﬁge?(ant
code is transfepagd Efor uﬁffetarmal S 1Y sk%,tﬁ‘tEe;tstsZQhen Baa@ymto%rolcaed
accordance with block 18 . 70, for visual inspegtion by the typist

and the process tPsthﬁ)rﬂﬁléF OnaQI'Pﬁeiséat @'&ﬁﬁ? peswlts 1 the final; selegidontof
trok f tl
Cdent 11 od o si ipcBert natackit COF oieddEry B Sedlidadil &80 BEE 00,

that character ZeduresnofthEighbermiinted or stored, as desired. If there S

not asmgle selection _in the pick |ist buffer . . .
Considering first the situation where only a single identi-

fier has been entered, the first step in the selection process is |
to scan the pick list buffer 76 to determine whether a single index
code has been selected, as indicated by block 180 (Fig. 7B). If
so, that index code is trénsferred to the text and'display buffers
20 92 and 96, in accordance with block 182 (Fig. 7C), for visual
inspection by.the typist and the process is complete, as indicated
by block 184, In this case, the stroke configuration identifier
entered by the typist will have correctly identified a single char-
acter which is the one desired by the typist, and that character
25 can then be printed or stored, as desired,
If there is not a single selection in the pick list buffer
76, the steps of blocks 186, 188 and 190 are followed. In this
case, the first entry in the pick list is selected and displayed
for visual inspection by the typist and if the typist accepts that
30 first entry, it is transferred to the text and display buffers 92
and 96 in é.ccordance with block 182.' If, however, the first
entry is not accepted, the remainihg entries are displaved, and

if the typist accepts one of these, the accepted entry is transferrec



76! the steps of blocks 186, 188 and 190 are faollowed. In this case, the

first entry iin the pick list is selected and displayed for visual :

i nspect®on by the typist and if the typist accepts that 30 first entry,

it is dransferfred to the text and displaymuffers 92 and 96 in accordance
i-wi th block 182. [If, however, the first entry is not accepted, the

r effai-ni ng ent rbethertextli &y alisglaprisufiérd he Agpinst ifanem fotte antkhese,

thﬁ’éccepted entry is g?rffr]t?ferre . to the text and displ ay buffers.

Again, if non@rI&f aCREPERH v 3é§hSrEVP&§E’ep't&"§d‘eb3‘/st% trapséer ¢f,dadaito Ahe

transfer of d t el S f I SS IS
gconpl eted. d ?%%o&gn{arifggas;show u{)g’i nt éﬂgiéﬁé?elss%q%%glﬁl |eg§§'| ng that 5

the identifiers fail &l niooenbtiesushawe apr é8 pthedipigkcliat at6,erindbcketingotieat

there is_nothi i e..di spl ayed .and he process is conplete, as indicated
by bl ock3192. tﬁ\%e’r‘%"tt%%e{‘?p@i/e‘ﬂa@ 8#};91&1% ﬁBrf‘aéﬂ?‘i‘%’% §,51a[“ﬁ8 R8N t
process of Fi godéC terd®lilsonBthing 66 bé Idilspifed idhd Rhe pPbEEESSisl '
i ndi cat ed by bIO-oc_: 194, wherei nmtghe si gni flpcay;?d pair st_olr)age buffe%oﬁaiﬂféieh
Fig. 6A) is seanirdicatedcb¥rbliosk WA8ther there is only a single entry. |f
so, the matching and lef A0:RI:Q; C€ rried. out. t he,,mat chin
sghetwork 120 and the X@%p%grl gt %ﬁn%ﬁﬁ%%\%nﬁgﬁggeé‘g$uﬁoe§mﬁér ﬁut%’r?atsie aften
resolved any pirocesandf ®id.i aC iig féldowed, NgTHeOERSSt, stell ihhiisiSipTdlc@sant 1y
t can then be transferred to the text and displ ar\; buffers 92 and 96 indicated
in bl ockd 182, 1% H@disgted Ry &irel 194 twhereinothe neignifinent npair sterage|
more than oneplpiel 9§24 i60d@ayi g f ' h L3 t uf fer
124, as i ndi cgt gfd rb$ %?ggﬁ)ﬁ'llgg, %tﬁge%i r st pelgrtai (gegge}irfelgf%d”%% e%: gggﬁ?ed to
the typist foiswrdyah singlecentry. asfi sdj cihieednatcHihgcknd98ompafrihpaprdl rst.
pair is accept Is trans- ,ferred to the text and dj splay buffers 92

it
and 96 in accﬁgagﬁ[ﬁ% TG Uk BB the matehing petwerlk 113G aist thecepwed,

however, the parator 122 have successfully and automatically resolved any .

15 ambiguities in the typing process, and this single entry can then
: be transferred to the text and display buffers 92 and 96 indicated
x in block 182, thereby completing the typing of those two charac-
:ers. - |
~If more than one pair of index codes is found in the pair
20 storage buffer 124, as indicated by block 196, the first pair is
selected and presented to the typist for visual inspection, as
indicated in block 198. If that first pair is accept'ed, it is trans-
ferred to the text and display buffers 92 and 96 in accordahce
with block 182. If that first pair is not accepted, however, the
25 remaining pairs from the pair storage buffer are presented for
" inspection, and if the typist accepts one of those later pairs, as
indicated by block 200, the accepted pair is transferred. Again,
if the typist does not accept any of these later pairs, the process
- is complete. ' '
30 Finally, if inspection of the pair storage buffer 124 re-
veals no sigﬁificant pairs stored therei‘.ﬁ by the comparator pro- .
cess, as indicated in block 202, the system operates to allow

ed . - ' -
the typist to duplicate the process previously carried out by the



remaining pairs fromthe pair storage buffer are presented for
action, and if the typist accepts one of those |later pairs, . )
fgated by bl ock 200, the accepted pair iakgransferred.' Again, if the
ypr'st does not accept any of these later palfs, the process is corrpl-et'e.

30 Finally, if in cti r P
veal s no signifi ESH%/P tP§ i’?gr ed I'ellﬂ %‘g&% nﬁl&?{ﬂoc&r (?% e%ﬁe g@
i ndicated in bl Oﬁﬁxﬂ%cteaexﬁyﬁfee@x@ﬁemt e@ﬁ@rawemnemg. GA) is selééted

typist to duplicate the process previously carried out conpar at_or

122. Thus, in aB@drﬂEﬁ‘nd@P@\F'& [egesErnggs whether t%écrceﬁltat:h?d fixsthpaigt.ck If
list buff 76 I he.t
tl)saccgpt e[ hgt f %3?$Ageq’f ’f% ??%g%%q?‘eg @o éf@ i%rans ?{e?rlggf%%q#ggfs

text and displ aysbuaﬁerss5 If Wlanﬂoﬁ&cdefpwﬂ Iifhemtinasce@tﬁhcé heithi Block
accordance with block 206, each of _the follow n airs in the é)le list 76

are sel ected in 206n eaehief the fQllewingRaldssBn SoPiekokist pif rare jgelegted
trans- ferred to; S b f f e ;paj '

accepted, the ch]éléact er |geﬁt b élﬁ %%%é?e%sopé gg %g%e %ﬂeé’lol@aigfcﬁgﬁs-
sel ected identi f fexrmed Roobhe me:dtoangodmplay bufferke sH‘enonleabfatmsw patirs is

uni que procedure for ntify nes e characters by selecte
stroke confi gur aP'FSﬁP#(ﬁFg/ c?‘r'l pﬁggﬁﬁf' SPPﬁﬁb"q SORrRRF RS SisBéegt%]@%%f td‘i‘he

recogni ti am t hat ttg@rgabgtg@air@&ttﬁﬁgrgppear in pairs, the 15 anbi guities
otherwi se inherent in the identification process can be elimnated or at

| east reduced i n nunberFgom Hine ﬁbragmmat wilcbe i seenvfthabaa arewr sndusticue

made, the nunber to b on- eat red hi s wa th
speed of typing PHBBY ‘é’fﬁn ﬁg?’éﬁg Q.';lﬁ.ng hi% Y‘%}Ocharac%ers t@(ﬁ\ﬁ;f ? d
The operation of sizk&é)r&‘iﬁfﬁuﬁéﬁbﬁn&ﬁ@/oﬁ ;ﬂidﬂﬁt@c %éﬂﬁ?g Cihabééirﬁie@av'ﬂ?@céuse

four digit identifier may be illustrated as foll ows:
of the recogmtlon that certain characters appear in pairs, the

15 ambiguities otherwise inherent in the identification process can
be eliminated or at least reduced in number so that if a manual
selection of characters must be made, the number to be con-
sidered is greatly reduced. In this way, the speed of typing

" ideographic characters can be high.

20 EXAMPLE 1

The operation of the 'present system for a single Chinese

character having a four digit identifier may be illustrated as
follows: _
If the word to be .'ent_ered is "c?i."’, translated 'land”, keys
25 4411 on the keyboard 10 are depressed, since those keys carry
shape configui'ations which most nearly resemble the four quad-
rant shapes of the character "@I"  ag shown in Fig. 3.
As illustrated in Table I hereinabove, the conventional
Telegraph Code is used in the presently preferred embodiment
30 of the invention as the index code for the specific Chinese char-
actérs, with each identifier number serving to cé.]l up all char-
.actersl having the peripheral shé.pe configurations represented by
this particular keyboard entry. Thus, the identifier 4411 calls

up from the system storage file the characters represented by



Iflt he word to be entered is "di ", translated "l and", keys 25 4411 @

t he keyboard 10 are depressed, since those keys carry shape configuratiQn
whi ch nBist nearly resenble the four quad- éﬁgt shapes of the character "di"
, as ' shown in"Fig. 3. As illustrated in Ta | hereinabove, the _
conventional Tel egraph Code is used in the presently preferred enbodi nent
30~ . of the thecimdexn (Aslegeapinderdésd8tfoand hetkpdsicri &abie nbseptibmrthe

ackers, with each j.dentifi.er .nunber serving to call up.al), char.- acters

naving the pePATRaRABRSEF Aot theee, b cderell i enr B'sta M Blifar
keyboard entr gtoddws mifferisentifier 4411 calls up fromthe system storage
file the characters represented by the i.ndex (Tel egraph) codes 966 and
- 5413 (see Table |), pPegsusketlys exmrmplengssumeddnat omy ehsedesky charocser

in the first | bl et sior buf.f er. S i I :

- that onl Y a s#ﬂ%ﬁ%hgﬁaﬁac{fn&r&ggd’ ﬂélgntl?algjérggcg@%jn%%é \r}aé%i %;&ﬁgl’) [ ﬁ&gfﬁ %“JS@%

- 966 and 5413, phut Hstinigde Aekrtidridienged &5 eher dpsdienisy’ tselébdonpbakidn st
selection buffer 76, and the character represented by the first index code

96|6 i s dih spl gyéd. axlzcrh?se character reprerenigddbydihe £ asstedndpri aodel 986 tise
T Code, “ ' : b SN Dt ¢ s .
Accord noly. BhePReds: T8 BhEt s, T8 0% shaN ORCtEL Setablisneg by, g

goes to the nexé Thisdeip Coddehdoiyedor EXbdMilgiey Sehich the typist acceptslhe
operation of the systemin handling another single identifier representing,
for exantd e, Afcordingly.athe, tynighsaddedhesindey eade 35 tpethy Lokt ritfed as

fol | ows: Fron’&.ﬂ.g:&%@ ﬁﬁ{.b% 3o ide WMddt Qﬁa?g oIInI% tbgbﬁfﬁéggpe identi- fier

code which représents e stroke confrgurafi or. ¢ is 955, only
t hree code nunbers bEXAMPEHe? since the shape of ‘the character is such

that there is no perl'gheral stroke _in the 20 _second quadrant. In the
3§resent syste, it isTHSt OREE_LOR Pftide sysiem inchandligei anethen &dRglei er.

As shown in T?é’érﬂifi'eral}%?esenting, for example, the word 'fing', translated

15 "area', may bé illustrated as follows:

From Figs. 2 and 3, it will be seen that the shape identi-

fier code which represents the stroke configuration for "fang' is
955, only three code numbers: being needed since the shape of
the character is such that there is no pe'ripheral stroke in the

20 second quadrant. In the pr_esent syste, it is not necessary to
‘use a filler zero in the identifier. As shown in Table II above,
the shape identifier code 955 calls up six characters which have
similar peripheral cdnfigurations (see.Figs. 4a-~4f), which char-
acters are represented by the index codes 5148, 2455, 1393, 794

25 and 1579, taken from the Telegraph Code book, These index
codes, accoinpanied by their pair" listings, are transferred to the
buffer 62, and the index codes only are then transferred to the
pick list selection buffer 76, since pair listings are not required
for single character words, |

30 ' The fact that six characters have been called up by a
single shapé identifier represents an ambiguity to be resolved.,
Disambiguatién is accomplished by first dispiaying the character

represented by the index code 3143, which is illustrated in ¥Fig.

2.



th pidpe I dentifier code 955 calls up six character s w hich have simlar
per\ phéral configurations (see Figs. 4a-4f), which char- acters are
represSented by the index codes 5148, 2455, 1593, 794 25 and, 1579, tdken
fromthe Tel egraph Code book. These in'dexa\c‘odes, acconpani ed by thejr pair

listings, are transferred to the buffer 62,"'and the index codes only are-

then transferred to the pick |ist selection buffer 76, since pair listings .

are not requirelf this 45narl thRadgsired \ﬁé’rad?.c?% (and' 3t 13 BRE ‘P‘a&r‘et%?s?&e.d

characters have | lds Ycfed tyokRe SHANGL | MY ithieC el &0 884ie dhen

- anbiguity to beegégl&lggd.ﬁ%ﬁsjg‘rﬁi%uat i% I's acconplished by first & .
displ ayi ng the dimplagsethe dpvescmttpyst hepresentecody thd 4ymaininlg ifive

illustrated in Fig 4a. [f this is.not e desirged character ( o '

not iin the presEtde%Ladssef? }?‘Eff?’s' ?@] _ecT%gs%yafﬁet%t?yﬁ' %?cg‘:ﬁﬁs _tcfafg%é'gﬁec%?“'

| ogi ¢ thensdisplays the fHe/@vpisy Aelcedss @Rk CHRNEASDH! e dee BhiatakBets V@ ig,

i ndex codes in buffer /6. These are the characters of Figs. 4b-4f. 5

| f the typist dék) desthehatesimedfppe; e mwaaberhat adiseindiqatgd hy)thes tynist

desired one, the nunb

when the "print“?ptt g?xbéaﬁlfgséggl%gkgdpgé/dey}@gég%gﬂ%é gt%c?lré%la?ﬁw%e&%x

text buffer 92..538m4d@ughsediedunt tké toxt puffeeny2in both Exanple 1 and
10 Exanpl e 2 which are not automatically resolved, it will be seen that

the present system hasEgerathopghe agebiguitiesnargepreferhdn both cExampig dyand
to the typjst f al .ectian, i i ch s . ir

char acter?gan bgkgg%}%t gd&g{ﬁgﬁt ?ggdnﬁgdﬁ‘ﬁgrﬁé%@%gggﬁ%%ﬁné’é? 11??1% §Qen
EXAMPLE 3 The udmtothd hargamnt kystéemghasngtaatlyuredated tissolurhben of char-

anbiguities may be illustrated as follows: .The charaegte air "di fang",
transl ated "pl Reerss dgplayad feqthe fyryst ﬁ@rsmﬁﬁi ﬁe{ 1QR, ARG g?‘@gﬁ??ﬁﬁ

mode. The typi skidD whilh' e | d6PRRIUS chiRaEher adiPbe’ Yelecid £ typeld s
identifier 4411 .

thereby greatly enhanced,
15 EXAMPLE 3

The use of the pair listings in the automatic resolution

of ambiguities may be illustrated as follows:
The character pair "d} fang', translated ''place’ is to be
typed, using the systeni in the shape recogntion mode, The typist |
20 first inspects the character "di" and enters the identifier-4411
on the keyboard 10, this coded identifier being selected by inspec-
tion and recognition of the pripheral stroke configurations. The
typist recognizes that the next character is part of a Chinese two-
syllable word, or compound word, so the delimiter "t " . is then
25 entered by depressing key 12 on'ths- keyboard, and the next char-
' acter of the two-synéble word is inspected and its corresponding
identifier 955 entered by the keyboard. The recognition of a
Chinese compound requires that the typist be familié.f with the
Chinese language. _ '
30 ' The index codes 966 .a.nd 5413 for the first character,
together with their permissible pair listings (i.e., the listing of
characters with which the first character may be paired to form

a compound) are entered in buffer 62, and since there are two



t he keyboard 10, this coded identifier being selected by inspec- ti
affd recognition of the pripheral stroke configurations. The typist
cogni%es that .the ‘'next character is part of a Chinese two- syllable wo
or. cogpound word, so the delim.ter, I s then 25 entered by depressing
key 22 on the keyboard, and the next char-*&cter of the two-syllable word
is inspected and its corresponding jdentifier 955 entered by the keyboard.
The—f ecogni t iclaractershithes indesnrades faguthesagend charagiint €. afpdear
with the Chine : = e 4u4e 96, r
the first chgﬁi‘ﬁ’%ﬁ?g togét h%%s\?vi tlﬁg?he??gg’er?nggs%{gd%% i %ﬁ%ﬁggéél m&. :
the |isting efuffdmre;t eSinye ttheski tidébecddesstrepresaat ethermecoadpahaedcter
¢ forma conpound) are entered in buffer 62, .and since there_ ar '

. . t wo
-characters, t9eai Na&d-pBERSes Jheinpaldt diRtings raks diot required, and, thus, s

5148, 2455, 3 nof Sentered? i od9%egare entered into buffer 66. Since
t hese if}sgex (J:ao e?ogepregent 1 %%eco‘r;]d' character of a word-phrase, their

pair listings are nther ogafohing netivotrkisthen pairs thet irdexreatds; Bof pre-66.
The mat chi ng _netwgrk .then .pairs.the index, codes. to pro- vide the follow ng
¢ list of possi"lﬁggmﬁ":ﬁ rff’ﬂﬁ?' 56%"51: tep°351é195f@ér%%s' 2455 10

966 . 1593 966 966539 966 5148 794 966
579 5413 . 5148 15 : 5413 2455
5413 - 1593 5413 9667559 5413 2455 794 3413
1879 . 966 1593 -
| o 966 7559
966 794 ,
966 - . 379
5413 | 5148
15 | : 5413 _ 2455
| 5413 1503
- 5413 7559
5413 794
| _ 5413 1579
20 - This listing of possible pairings is compared with each

of the permissible pairs (See Table I) for the first character
stored in the storage buffer 62, and all of the possible pairs
which are found in the list of permissible pairings are trans-
ferred to the significant pair storage buffer 124, In this case,
25 it will be seen that the pair 9-66', 2455 is found in both places,
" and is stored in buffer 124. This is the only pair which appears |
in both lists. | |
The selector logic 90 determines that only a single pair
is stored in buffer 124, and acc:'ordingly displays the characters
30 = represented by the index codes 966 and 2435; namely ndi fang",
‘the desired characters. Thus, é.]l ambiguities have been resolved
automaticaily, and the codes 966 and 2455 are entered in the
text buffer 92, |



This listing of possible pairings is conpared with each of the
ssible pairs (See Table |I) for the first character stored in the
ge buffer 62, and all of the possible pairs which are found in tffe
-of permissible pairings are trans- rred.to the significant pair s
storage buffer 124. In this case, 25 't Wi || be seen that the pair 968,
2455 is found in both places, and is stored in buffer 124. This is the onL)_/J;
pai r whi ch appear s The loperatict of e systes oin thei phonetie: eadencyising: =
only a single pair .is stored i uf fer. 124 -C ' v displ the
characters 3be PF%Peé%?l‘E"éﬂ“B?gt?l 0?%68 %ségg'gﬁ% g%%kﬂ;g%%gd F\%éf)re%a%di
fang”, the desbigdishi agheas. isfuksentidllgmtie Walhesadare theeshapes ot ewmag-
automaticall'y, and the cbodes 966 and 2453 are entered in the tgxt buffer
92. ‘The aritiont imodefiliwstrajed caboves heTheoprly diffsyencgsisfhahdnstaadn

(romanized phonetic), system f,ar .j.d WA e; 4d\as adC t é]iﬂb‘%
i s esséhtialyUEHS é%ﬁ?é’oﬁrq r}%t ﬁg %#aép%%’r e%glg' Q it oﬁe?ﬁ)ggaﬁ Iﬁlsét)?{at ed Fd
above. The onl yydivfse@r efcenter thatphosettad(fnyinpispedling ké\theactatacter
enter a shape identifier code, the keybpard 11 us, used ent er e
~phonetic (piawyioherastersnip & tieedna ‘gﬁéﬁe 8 °Eﬁ_5§°a§?§ﬁﬁngopﬁg"{c{)eﬁe(§?eand
the phoneti Cre@q}%ﬂnﬂieq{t?ﬁbgeéoagg r egHr fdbritifRYl Ebaes COMERS optiate in
i dentifier codes en operate rn the sane manner as descri bed above to call

up all of thfaeceafes-mifiner pendesgridieat adowmestoaeallt ip #Hdek hedeorsesthe

called-up char- acters are transferred to buffers and.p6, Thereafter,
t he n&t%hi n@%‘%&rﬁh?&%"ﬁﬁsr’saf’ﬁe%ﬁd %&8&‘?%8&6‘3\%8 e(ﬁj.é’tpl Sh roceeds

as descr! bed, 48QKC, 614 rkeubassledPs agyl drld @B berneashisepartaieel y and

15 a system can be produced in accordance with: the invention having only
one keyboar dnabchierp netwdrkni2gepainy the irdewcbdessmapdodisampignationo in

parallel. Wth such an arrange t. the two keyboards can be
i nt erchangedb‘f%f:"tfé%daﬁ t‘ﬁ&&?tl‘lg%‘gg%‘?‘ﬁ% to any
: Although keyboards 10 and 11 can be used separately and

15 a system can be pfoduced in accordance with the invention having
only one keyboard, numerous advantages may be derived from
providing the two in parallel, With such an arrangement, the fwo_
keyboards can be interchangeably used without resorting to any
sort of shift mechanism, and the system will operate as described

20 above., Thus, for example, the word ''di fang" can be identified

in any of the following ways:

Shape recognition 4411, 955

Pinyin : | dl , fang

_ Shape + pmy‘m 1411, fang
25 Pinyin -+ shape di, 955

'In the use of the présent system, entry of any one of the above
sets of identifiers would result in a display of the characters
shown. in Fig. 2. N
Although the system and method of the invention have

30 been described in terms of block diagram circuitry illustrating
the structure and function of data processing circuifry capable
of éarrylng out the concepts of the system, it will be understood
that in one embodiment of the invention, the process may be

carried out in a general purpose data processor appropriately




"ksor - of shift nmechanism and the systémvvi || operate as described 20 :
abgve. Thus, for exanple, the word "di fang" can be identified in any OfAg
aRyg

thg fol Fowi ng ways: Shape recognition 4411, 955 Pinyin: , f
Shdpe & pinyin - 4411, ‘fang 25 a9 - Pinyin + shape
di &, 955 In the use of the present system entry of any one of the above

sets of identif] e .2 di /.0 e.characters shown,jn
a2 Atnouh e Bt g Iolbw B8 SEFE Y, R ERE RS T,
described in tikswever, hecppliregtathati spucidly purbuser aiddidtFyemaly’ Bet Hbh-
and function of data_processing circui trg capabl e of carrying out the
concepts of thetrdigdednin acceprdange WidetBeofrrageing deserintigivdonsarryf the
invention, th S rii~ad i en 0 '
processor app?%!g{ ?gfge(??/g@z}ibgraog?aﬁrﬁl%adetagapﬁ I“(P;ev]\Tg t hg&girnoe?egé%r 3’?‘"@%@??%@‘&“ :
above. |5 w linodifications beappparmadet imtthepéhustrgtedpeystenr anidt iy thy be
con- structed'in accorf_anﬁquith t he fgre oi ng description to carry out the
descri bed net REPERAR Hetig. sudhnasoadaping,the raysifm Sfor ywss Mith:syms

mey be made inodité Idrgualgedt Bhey WhER SHintde ! MR A" drie¥el B as

adapting the systemfor use with sym bolic |anguages other than I nesé
such as Japane®® permifting therugerof thenYationalsPhohetive Mphiabet | (Flinoyiet i

Al phabet (Zhuw a k . Ldentifi ion.of kanji), or any of
number . of 10 yﬂ‘g{’%&j g‘%ﬁﬁa@%&i éégéfr&%lagh%eqc@%mﬁ) ﬂﬁsﬂta‘%f tahé‘uF‘%/lP?Et‘? ted
system ap@l praghet egllabarieyi rechlpRaBedy, dqff @dsired, Uske Ol Lestratéd S Piterd!
5-stroke identifier for commpn, oftenused words that woul d ot herw se ‘have

to be di sanbi G Fograny eanebe meyisedute mrovidesfortheouner of an adcasion-
may be nmade byt RO Lhiseidl t t, W ut . departi from.the
true scope of g ?%/‘Seﬁn ﬁgﬁhggiés%etéa o%gﬁiﬁnﬁht h8¥¥r‘%’1’| S%Mdnﬁ%é‘ldtgi ﬁﬂ?‘t would
: otherwise have to be disambiguated every time they occurred.
These and other variations may be made by those of skill in the
15 art, without departing from the true scope of the invention as

set forth in the following claims,



Clains: 1. A | deographic text material utilizing

eyboard having a pj | f keys carrying indicia related to o
¢hetfacters to be proq u'yir"w ﬂﬁ he2dt eps of sel ecting one or nlfge of
8P keys in sequence c ¥8dentifier code for each desired |

ckharacter; calling up froma nmenory means character information ¥

representing ahlighe characters corresponding to the identifier code \J
produced by thmekeyboard for each desired character; tenporarily storing
sai d called-up character information; deter- mning if a difference exists

bet wsen t he nynmber of character S| e r of .characters.,.q: .
represented ifi‘the tenpd a’ln-ettﬁ?é 6515 rﬂg?%c?ﬁﬁ a%:c{georgmié %%grfngeﬁtomatr%gg% \ﬂthlézmg
any anbi gui ti gskegsbhtdNBavingsuchlabdlity i kelys detefiidaddiciaeresitedand
transferring output infornation representing the desired character or '
charact ers tocharagters dpage neaduced, includings thet ptrRpioralenfing 214N

1, wherein the indici o ke Sj hape; L.t e
features of sgféé%%e% %S'r?{l]i%%égol?l %Egﬁgé{:grép{%%d%r%@uteeg’??gg%d&g@%p'o&‘ 3
sel ecti ng oneeachniesirdd hadakeys; @adling ng fromeacmermimednesns achitradter
I dentifier code corre_sgondi ng to _spegh;i ed stroke confi g_urat i ons of the

character. 3. nformatignnEpREEseREBEAPHy RS ehardFiErswrerEraPeaimgteptin
sel ecting one;lniTRe EBdéabE'o&?é‘éd'B’[{‘!tﬂ@eﬁfe%gbgﬁﬁ' RSy d¥h %%%@ra&a&;%;gcter;

containing a characteristic configurdtion o aracter to be produc

one of said ktemplararily tstertigigaidndallied-wubi chamaster|iofermation;edpbams t o
t he shape of said characteristic configuration, the selection of beiween
one and four BFISRE | By SLEBRERET nﬁ‘f&gpé%{ih%%ét%@ P&&‘P?Ti%’?cgéaéc%%?sthat
character. 4.desired ahd"®hBOSuRRAY GfNEhi FatledidNrbpréientéd thhené Nd-5h8rar-

ily stored character information; resolving any ambiguities rasuiting

if such difference is determined to exist; and transferring ourput
information representing the desired character or characters io a

text storage means.

2. A method according to claim 1, wherein the indicia
on said keys corrlespOnd to shape recognition features of selected
portions of characters to ’oé produced,’ said step of seleéting one
‘or more of said keys provi'c.ﬁ.ng'for each desired character an r_

identifier code corresponding to specified stroke coniigurations

of the _ch_aracter.

3. - ‘A method according to claim 2, wherein said step' of
selecting ore or more of said keys includes selecting, for each
quadrant containing a characteristic configuration of a character
to be produced, one of said keys having the single indicia which
most closely corresponds to the shape of said characteristic

configuration, the selection of between one and four of said kevs

combining to produce the identifier code for that character.

1. A method according to claim 1, wherein the indicia



on | d keys correspond To aphonetie—al phabet, said step of select-

I ng§one_or nore of sgy ' nce effecting spelling the pho-

pr o u-ngT ation_of. eacmmgm"amﬂﬂaﬁwer, t her eby providing the identidi

codg feor ssuch character.cer m s, &« 5 5. © A met hod according t
clatm 1, wherein said step of resolving any agsulting anbiguities includes-
tpe .steps of displaying each of the characters represented in the character
i rmat 1 on ol Isadd ulpe corirdspndaRt td ieh mnual | y.sel ecting the
dEZFr ed char %-']Q}t er frorrjlrst/hose dPspPagic?ePé{oggﬁé:r %Qﬁlégﬁ%’dsﬁﬁ‘?pﬂﬁp of select-

ingnfior mati on. “1§ gne or m°reA°fn§3ﬂddkmdmdiseguéﬁceleﬁfabﬁngwgﬁég%§ﬁi3d8§t? ep

' - “bvard

of imanual | y sRtfRetyrdguh S | r oduci ng by using sai y _
a dontrol signal _ellidapt eg%ﬂgﬁgr%ﬁgg gé?ﬁ'etﬂgj-tc%&t’aﬁﬁbr Haereby r prowising ithg

- the desired ddemrtitiesr codesfurd suekt chhpse@s. neans. 7. - A nethod
according to claim1, for producing a desired 15 pair of characters

correspondéng .to a conmpound word, including: selecting one or nore of said
keys in sequénce to pravigetkbd i | tjfier, code for a first desired
®Tcharacter: selecting one or mor g‘%%ﬂgg?% ‘{?efga% o¥ReEeRR $addnstep of

I dentifier cHB8O¥HRE2RE corsulting netbiguitiest Bicludak! iy éf@g%rgf“ﬁ%iﬂgayﬁgo i

means first glsg elnd.nfornmation representing all the Tharac
ricorr espondi ng ?o@?ﬁéfﬁés , ﬁ%aﬁﬁt?ﬂ”é"rs%ﬂé; inc 4hei alga vectiero im foarintla (IBADT Y
means a per n¢%¥i¢6lvepphjrsdiﬂsldérﬁlfieﬁcéo&@'ar@-ﬁi esponding to said
first identifjer cgode' cal | i ng ;I!D from sai ne?rﬁo?@%gngegeé’é thRafasireder
i nformat i on FRARASIER: framathose displayert éosdemhmﬁm@dimgoﬁ@,u%amogga%g%‘ond
identifier code; matching each of the characters correspond- ing to sard"~
tifier code with each of the characters corres- ponding to said

= first id

- second igz’ntﬁ-fier codeAt methodugecardingt t&fc1a®sSis0! GHdIRRACLESy RLIS,,

= deter ni ni ng ,yygﬁhgﬁg gg a@g%¥ exi stg betc\:/vegﬁlsssgi g’ poss‘flﬂb%%"dpé??pl‘?fst and
sai d- perni ssi bl e pai H X ?%lmﬁngaﬁw prgducingy biyt usife said -ke?;A
e ol 8ccorlang R0cohtn signalRAgh{ad UE SASRAEh satd SuGpll LLAGLELTE" o1

anbi guity exists includes conparing sal
representing the desired character to said text storage means

" 7. A method according to claim 1, for producing a desired
pair of characters corresponding to a compound word, including:
_selecting oneé or more of said keys in sequence to provide a first
identifier code for a first desired characfer; selecting one or more.
of said keys to provide a second identifier code for a second |
desired character; calling up from said memory means firét

20 character information zfepresenting all the o;ha.racters corr‘eSpoﬁdin'g
to said first identifier code; calling up from said memory means a
permissible pair list for each character corresponding to said first
identifier code; calling up from said memory rheans second charac-
ter information representing all the characters corresponding to said

25 gecond identifier code; matching each of the characters correspond-

ing to said first identifier code with each of the characters corres-

ponding to said_seco_nd identifier code to produce a list of possiblle
chargcter pairs; determin'ing whether an ambiguity exists between
said possible pair list and said permissible pair list; and resolvin

30 any ambiguity. | - i

8. -di | |
_ A method according to claim 7, wherein the step of



perm.gsible pair_list wih said possible pair list to determ ne whe- ther
oA nor an one character pair appears In both of said lists. 9. , A
net accordis,rmluﬁulm]mum"terei'n said step of 5 deternining whethet, an
anbigdl ty exi st Gkt eps of stor- | in a significant pair -
storage neans all pairs which appear in both said lists, displaying a*

| first character pair stored in said significant pair storage neans to \J :
. deternine if iHetermmithgdediether pan rambignityaexists, inglydes gempanieg said °

t di splaying the rémain| char-..10 - er_pairs s I.d..S{:qRi fJ ) | -
storage neans BREPYEELRYE RELY r]é?ﬁo t‘ﬁéhdﬁﬁ _.&gélg%%%ggfepgga{or s%,l%? %E&Siééivrvg
character pairsydd more theth [BeNefapaetdsliguirt sppeyrenn bbthhef patdellsty
clains, including the step of printing the contents of said text storage
means. 11. Apparatus for carrying out the nmethod aecording to 15
claim1l1, incluging a keyhoat [ red i f gke Vi IgRghk C4
related to chafacters to%oéngpg%c%&%r? r?te%ir']rgl g?rﬁ%&e Ii'Iftioégs‘tﬁorsg‘g‘?icma
first |ist repgessdthinihg hietheer an oathbgaiiyo estistiss inchygless tine | shepse ofi stoad

character pairings, said characters and pairings bei r.epre ted in said
lists by indexim®dasassignifigant B?/flé@tgﬁgg?ﬂne‘%nlsd#%ﬁigg ng'é  2RET e@? a
sel ected i dent pflieroCadey Yikis CHibpliiyiflg] a' hest neltirnadespand saretings wid
all characters correspon- ding to]t)' € sélected identifier code, tenporar

st orage neans kignifiaantngaimidtodage hiesins tbodeterming if ot tetsaldi deatred a
di fference exists between the nunber .of chagacter. espre '

of 25 tenporar P?';r _s‘?fo\fggﬂrﬁ'ﬁ Tt , iﬁé’é’%s {lbae%’ raéggf’gv‘ﬁhé %@%%P&%ggr‘
resul ting ifgsyehedigdiokensasdia dehafldadirdpair Gtophge afitkansandesebectingf or
controlling the transfer of output information to text storage neans., 12.
Appar at us accofuomgthe displayed chawacternpairs thesdgpixpd chapagter £3ihged
to receive the index codes and pernmitted pairings for a first identifier
code corresponding to a first character of a desired pair of characters;

second storageigeans arr axgaeéthed r€ccordingheo i axteroneoddstieoprecedingdelaims,

| dentifier COd?ng]?;rdriggpi?hr:edlngp ‘of printing tl_ie contents of said text storage means.

11, Abﬁaratus for carrying out the method according to

15 claim 1, including a keyboard having a plurality of keys carrying
indicia related to characters to be produced, memory méans
arranged to store a first list representing characters and a second
list representing permitted character pairings, said characters and
pairings being represented in said lists by index codes selectable by

20 specified identifier codes, whereby a selected identifier code will
call up all the index codes and pairings of all characters correspon-
ding to the selected identifier c_:ode, temporary storage means for
storiﬁg called-up lists, | logic means for determining if a difference
exists between the numbef of characters desired and the number of

25 temporarily stored chaLracter_s, means for resolving any ambigﬁities
resulting if such difference is determined to exist, and transfer
meﬁns for controliing the transfer of output information to text

storage means.

12. Apparatus according to claim 11, including first storage



palr of characters, natching mean

¥ second character of a desired

ar nged to mat ' s stored in said first storage neans t
thg i ndex -codes(l “ §W! gﬂ& ilecond storage neans to produce a lis 517
pofsf’Bl e char act ot i on st o¥e neans; and coupling mean

@t ed to connect said selection storage neans selectively either to said

’st storage neans to receive and store only the index codes in said first
@r age meanshfesnsy agiraggeddaineseivhathcdadesrcedesAng marenithed pminings

~gLeive said L] 0$51.hs har.agt L L1 NGS 4f i r L rof -
1 edO A" 308! G RiuaaG 05 £ AR SARIE o,

chpracters. 1 grap ext

sthntial |y asdée¢ireidpaieref dhacacters;wsebondf stcange noedhe aeeaigeddsdyi ng -
drawi ngs. 14. . %p,a‘rat us for g;oduci ng ide rthic text nmaterial sub-
stlanti al |y asT#e?ivenbhs dndegeSOArBePRA BacOng: ensifisr fedaceerrenanding

drjawi ngs. Theyd gXlseQbnihenapgeids %taogﬁmn%ydbgs& 'APeRdpaRt Y, Blakasopy! Nd

t e applicants original typescript.- ontaln a rew anen i ch
arle di ffi cul tmeanseadrangedhto enatgndhet pdesc raquesc shorédi img sehdsfirst

arfendment s may, be inspected, gn phe prem ses.of . bhe Batenty Gbies oo

means to produ_ce'.a list of possible character pairs; selection
storage means; and coupling means adapted to connect said selectioﬁ
storage means selectively eithér to said first storage means to

: receive and store only the index codes in said first storage means

. for a single desired character or to said matching means to

réceive said list of possible character pairings for a desired pair

of characters.

13. A method of producing ideographic text material sub-
stantially as hereinbefore described with reference to the accom-

panying drawings.

14. Apparatus for producing ideographié text material sub-

stantially as hereinbefore described with reference to the accom-

panying drawings.

The text of the specification has been reproduced by phoi-:ocogying the applicants original
typescript. _It uay contain a few amendcents whiea are diffiecult to read. The original
*yoescript containing these amendaents nay be inspested on the premises of +he Patent Office



