" METHOD AND APPARATUS FOR ENCODI NG AND DECODI NG |,DECGRAPHF C CHARACTERS"
This invention relates to an apparatus and a nethod for encodi ng and
decodi ng i deographic characters. Mre particularly, this invention rel ate€.
to an apparatus and a nethod:for encodi ng and decodi ng 22 2¢Bhsatit-er s
wherein a character is analyzed to determine the initial order of
occurrence and the nunber of occurrence of each of three (3) predefined
basi c strokes into which the strokes of the character are converted in a
sequence according to the handwiting rules, and a nultiple el ement code
i ndi cating such initial order and nunber of occurrence of 2 each of the
basic strokes is derived for the character. |In nost instances, the code
derived in the foregoi ng manner—wtt correspond to nore . than one character
In such instances, an additional code element is added to the code to
obtain an extended code which uni quely defines the character. Wen used in
conjunction with an appropriately programed conputer system the apparatus
and the nethod of this invention enables rapid and efficient encodi ng and
decodi ng of Chinese characters, thereby enabling the user to enter, store,
di spl ay, process, retrieve, print or ot herw se out put Chinese characters in
a variety of applications, such as word processing, electronic dictionary
or character verification, printing, electronic publishing and the |ike.

The Modern Chinese Dictiq 2} Gk F@ﬁ Pecdp ey t he
Conmrer ci al Publishing Co ﬂ%&MOS b L S nore than 7000 words,

each defined by one or n@@gODIﬂG IDEQOGR APHIC CHAPACTF“.

This invention relates to an apparatus and a method
for encoding and decodingideographic characters. More
particularly, this invention relates to an apparatus and - a
method for encoding and decoding characters wherein a

characte:.is analyzed to determine the initial order
of occurrence and the number of occurrence of each of three
{3) predefined basic strokes into which the strokes of the
character are converted in a sequence according to the

handwriting rules, and a mrltiple element code
indicating such initial order and number of occurrence of

’
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characters. Obviously, a | anguage having such a | arge nunber of characters
poses difficulties in terms of witten communications, especially for those
who,have not--acqui red a high lLevel of proficiency in the witten Chinese
Iaﬁﬁﬁ%ge. In addition, a single Chinese character may contain fromone to
over thirty strokes. The order or sequence in which the strokes of a
character are witten or drawn by hand i s 4ictated by t he Chi nese

handwr i ting rul esacthbehting easglcl sknoweds 1ig BBesGeskidd @thel BrAPECYEE I t &mh
Chi nese | anguage. Furthernore, to achieve a uniform appearance in printed
or written char &stsér §nstarcesger theatodmdidravedaln difrerfoiregoiog mammer will
character shoul d be agg&gxin&tely t he sane regardl ess of the nunber of

strokes in the AP4r&e ¥ MOERaFIAR onensherpREle: ¢ Hdy SE8CRr 1RBFARIRS MY
f " " : f; . i ch . h
o 3 S L) DcABlEs o BRSPS CURERS e bl oy (1o

word for "chicken wever ese two wor

printed or wittaneNdsd G6dH RALEH Yulafe e 8BS ald ichalaaper | atife
di rensi ons. Therefore, the strokes for the character mnmust necessarily be

smal | er than thosed an ¢drejuicaiact @ithvaen appospr cdtarlyc pepgr appedrcanputies
sane body of text. |In other words, different Chinese characters in the
same body of texaystaR.rehgiianPagrreerand ther prehed /s thigj dnveyuio®nent

t furth bl |n_th ti f t for. ' d
decodi ng Chi nesEBRAPACERA 208 FETATIRRY BREORENT AbASSE AN o dthitg®

Chinese charact &3 Ha¥er O & QES#’yezQﬂﬁrln%“Q%S&@& fePlent¥@MPs€ord) S patent
No. 4,559,615 to (00 et al. discloses a et hod and an apparatus for

encodi ng, storinyspadypceansissy €etriase, print or otherwise output Chinese
characters in a variety of applications, such.as word
processing, electronic dictiqnary_or character verification,
printing, electronic publishing and the like.

_ The Modern Chinese Dictionary (26th Edition), as
published by the Commercial Publishing Company, Hong Kong,
contains more than 7000 words, each defined by one or more
characters. Obviously, a language having such a large number
of characters poses difficulties in terms of written
communications, especially for those who have not acquired a
high level of proficiency in the written Chinese language.

In addition, a single Chinese character may contain
from one to over thirty strokes. The order or sequence in
which the strokes of a character are written or drawh by hand
is dictated by the Chinese handwriting rules which are well
known to those skilled in the written Chinese language.
Furthermore, to dchieve“a'uhiform-appearance in printed or
written cha:acteré,'the vertical and lateral dimensions of
each character should be approximately the same regardless of
the number of strokés?in the character. For example, thg

Chinese character for the word for “sun” (3. ) has four
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characters, in which the Chinese characters are analyzed in part according
~-t0 the so-called "Four Corner Coding Method" to obtain a 7-digit code o

—

Q’nunber correspondi ng to each character. However, the Four Corner Coding}-
Met hod i's conpl ex, and therefore the nethod disclosed in Goo et al. is
difficult to apply if the character bejng analyzed does not contain a
clear-cut radical or if the corner strokes of the character are not well
defined. |t swtdkkst,hendfohe dreimes cabracter Eore thet wethifpre “fowickastdi ng
and decodi ng Chi nese characters whi ch does not have the conplexity and
probl ens - assb%%’e&‘aﬁ £ SHEOkRAr ESMRERT COhafg FEPh¥RFSnCE WRTdPyedit is
one object of _thij.s.inv i on. {: QY of,. e [ d i
Chi nese char%ﬁteﬁgtﬁptﬁgé% %Eé#ﬁfﬁ%% gg&% %%?E%@Qngfﬁgg%%Fﬁ%g}ggfg%é a

feature of t&ifRerddle@RLi Ofnd fddordd)e thbl 9kpsk&d rdrChhacsiachiadaacter are
converted into basic strokes of three (3) predefined types, 4 the

conversi on taksthedesdsarily bsamadnee draerytiosed fat tkasthdmaqrart by the
Chi nese handwiting rules. The characters nmay be represented by a nultiple
el ement codevwhenlidwisievchafagtrrs @ippear bR dire SRMECRORY R £Vt -eadh of the

diff tt f basi K nd the total nunb f f h”
Cype of basi BEGRY GRS oPn SHEl CHRN et 2R oBE: TP AE8HBL | FRe AN ROPRr2Bs an

additional cpgg %Aa‘;ggggui?e redeSUERIEO U 48 . ODERI &) ARpfxiehiaded code

whi ch uni quely cor nds to the character being encoded.” U. S. patent No.

4,718, 103 t opHbeyrivenactuther Bprobleat ent ti.creatiBn lOP 4 systeme fot al . and
U.S. patent No. 4,284,975 to Odaka are each directed to the use of pattern
encoding and decoding Chinese characters. _ \-)
Vatioué systems for encoding and decoding Chinese
characters have previoqsly been suggested. For example, U.S.
patent No. 4.559,615 to Goo et al. discloses a method and an
apéaratus for.encoding, storing and accessing Chinese
characters, in which the Chinese characters are analyzed in
part acco:din§ to the so-called “Four Corner Coding Method"”
to obtain a 7-digit_cpde number corresponding to each
character. However, the Four Corner Coding Method is
complex, and therefore the method disclosed in Goo et al. is
difficult to apply if the character being analyzed does not
contain a clear-butlradical or if the corner strokes of the
character are not well defined. It would therefore be
desirable to have a technique for encoding and decoding
Chinese characters which does_not have thé complexity and .
problems associatéd_with the Four Corner Coding Method.
Accordingly, it is one object of this invention to
provide for encoding and decoding of Chinese characters
without using the Four Corner Coding Method. It is a feature
of this invention that the strokes of a Chinese character are

converted into basic strokes of three (3) predefined types,
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recognition techni ques to encode and decode Chi nese characters. However, to
enploy the techniques of Shojima et al., Crane et al., or Odaka, the user
is rgguired to enter graphical patterns of the characters or their stroke
conponents, which are then mat:.ched against pre-stored tenplates or
reference patterns for a set of charactefs or stroke conponents.
Furthernmore, entry of graphical patterns, typically through a stroke

regi stration devi ckhejeonyersioni tahingl place avtanpslerupnce | R ni@edegt| lodst
skill in witing Chines haracters and, . the witing stroke style may var
fromuser to user. %R %My Ry .l_“ﬁéFeH?"%Fl%,"ézg?ggsé‘toT%rﬁhSéééeéF.’Xay
and U'S. - patent Nopedofyasdnbod tofamideeb1 &l o1 dieht! B56e tRaietadenge bl

decodi ng of ideographi ¢ character’s using coordinate values related to the

strokes of the chaig{tiis otdengorcededente UsE @ded. oblovky adif fldlt@nteehipe gues
di sclosed are difficult to use and highly dependent upon the user's skil

i n deternining thebasix ditrakes arid tthe totakewumifer of Chémestencieardceec bgpe
normal ly witten, since the stroke coordinates which are entered for a
character nust cl 0381525k SATPRR it tBReCRRTACKGTaLELNG T eREMEY  dPeFRRRe

characters. It would,theref opg bes;deshiablead QAL 2L SRMUAYE LBEn code

encodi ng and decoding llnése characters I'c oes ‘not require fi Ser to
have a high level of sdddin bR éh@ndelt E68e G iNgsankanaLpda drRdpdREsheavai s

the matching of the stroke patterns or stroke coordinates of an encoded

character w th stockakaitrerkbepad tezycodedr stroke coordi nates of reference

characters. Accordingly, it is another object of this inventiaon

k./ : U.S. patent No. 4,718,103 to Shojima et al.,

U.S. patent No. 4,718,102 to Crane et al. and U.S. patent No.
4,284,975 to Odaka are each directed to the use of pattern
recognition techniques to encode and decode Chinese
characters. However, to employ the techniques of Shojima et
al., Crane et al., or Odaka, the user is required to enter
graphical patterns of thé characters or their stroke
components, which are then matched against pre-stored
templates or reference patterns for a set of characters or
stroke components. Furthermore, entry of graphical patterns,
typically through a stroke registration device, is often
difficult to accomplish, since the level of skill in writing
Chinese characters and the writing stroke style may vary from
user to user.

Similarly, U.S. patent No. 4,829,583 to Monrce et
al. and U.S. patent No. 4,755,955 to Kimura et al. disclose
the encoding and &ecoding of ideographic characters using
coordinate values related to the strokes of the characters

. being encoded or decoded. However, the techniques disclosed

are difficult to use and-highly dependent upon the user's

skill in determining the coordinates of the strokes of
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charactets vwhi cti"dé not require the user to possess a high | evel of Ski | |
in the witten Chinese | anguage and which is not based on the nmatchi ng of -
stroke patterns or stroke coordinates of a character being encoded with
those of reference characters. U S. patent No. 4,462,703 to Lee and U. S.

pat ent No. 4,379,288 to Leung et al. are both directed to techniques for
usi ng a conventional keyboard to represent the conponent strokes and roots
of Chinese characters. These techniques require a user to strictly follow
the stroke StjuesrczhagBcthns aat evogmgiby Hrddthy -t HEnGhithessthakew i ti ng
rules in encodigg}the characters. Simlarly, U.S patent No 4,?89,743 to
Chi u di scl o§88* aet(ﬁ‘f‘ni"gb‘éhf%’:re SNEG6FA G- EN G ﬁgffﬁ‘é%%é““éﬁ c488%+Aphi c
character, gUEL, Fhe SPRbRESEodiAnAtkE of MR o2BEOHSE &r &l JBhehet £PL U
requires that each conponent stroke of the character be entered Into the
£hi u appar atgswoilld the20Ed € theS GRLEEPSEL AQRORE 80a t tectmiiailei $bed handwriti ng
rules for such characters. However, this is 6 difficult to acconplish
for a user wheoodioes andt dpowdians Chibnpgh dharaertefs privfdicidegsynph the witing
of ideographic characters. It would therefore bg desi.rable to provide a

t echni que fspTektddibegusRt WRedddrng MEbdeiphi dﬁﬁﬁécﬁ@r§?esﬁ hES&® chi nese

cvery sir okt0reae JREuARRL AHEI0hG By AR bph p A BePEABCE 2B ETE S ©f

ei ng enco I'sS anot’her objec

a]“;’e”t | on t g, Pt oM H8 20t ARRARLYE 1 ARELTRINAA EFodi eéaracaed wpgoding
e stored stroke patterns or stroke coordinates of reference \v)
characters.

Accordingly, it is another object of this invention
to provide an apparatus and a method for encoding and
decoding cﬁinesg ch;;acters which do not require the user to
possess a high level of skill in the written Chinese langquage
and which is not based on the matching of stroke patterns or
stroke coordinates of a character being encoded with those of
referznce characters.

U.S. patent No. 4,462,703 to Lee and U.S. patent
No.4,379,288 Eo Leung et al. are both directed to techniques \‘J
for using a conventional keyboard to represent the component
strokes and roots of Chinese characters. These techniques
require a user Eb strictly follow the stroke sequences of
characters dictated by the Chinese handwriting rules in
encoding the characters. Similarly, U.S. patent No.

4,689,743 to Chiu discloses a technique for encoding and
validating an ideographic character, such as a Chinese
charaqtet. To encode a character, Chiu requires that each
component stroke of the character be entered into the Chiu

- apparatus in the correct sequence according to established

handwriting rules for such characters. However, this is
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characters in-which the stroke sequence of the Chinese Hand-" wstirng rul es
need not be rigorously foll owed except for the first few strokes of the
charagcter being encoded or entered. It is a preferred feature that the
conversion of the strokes of .a,character being encoded to predefined basic
strokes of three types need follow the sequence dictated by the Chinese
handwiting rules only until two different types of basic strokes have been
obt ai ned. Thereafter, any remaining strokies of the character may be
converted to thedpemiciitt kokescodpaiih Fohi L Eyr SBIUABES. nbh phised@nner,
rapid entry and retrieval of Chinese characters to and from a dat abase
system may be achigvdéviey af ueesfiwidnwy anr ehatyniglipgl ofv Edeegraghiski || in
the witten Chinese |anguage,, U.S.. patent No. 4,669,901 to Feng and U. S.
patent No. 4, 684‘:,9*932‘6’%':8%?%9;'i\/l"f?%dg&g‘&i@éf’&%eb%é%eﬁdrEB}So'é?dp’g%‘é’r%e fr
encodi ng or enterd ;Chin Sy, S Yong- [ five
basi ¢ strokes a(ra]Lr selé@%sg§gots égggfgﬁﬁgdgg&?ﬂgrgdgkgaégﬁg€ I StT1bution.
The Peng systemdyud Wdethanksy mairddtavis)gwkexs dover a6ent bagi 6€ @fd Gter
strokes, and conbi nati ons of strokes, radicals and other character
conponent s. Howetwerknoweithheprdpmrg seguevorgofl evatiyssitoeke af a ghamphwrque
for encodi ng or decodi ng Chinese characters in which the characters are
first wholly or BRimg goFgdednverted into a sequence of predefined basic
stroke types, and the encodifg G aterhB8colo £ RaC Rl SnbASEE O tiA e

ct of thrs ion"to provide

conversion. It is another™0bje hi's‘rnaven an “appar at us
and nethod for efifQPpa¢adds and method for encoding and decoding Chinese

()

characters in which the stroke sequence of the Chinese hand-
writing rules need not be rigorously followed except for the
first few strokes of the character being encoded or entered.
It is a preferred featuré that.the conversion of the
strokés of a character being encoded to predefined basic
strokes of three types need follow the sequence dictated by
the Chinese handwriting rules only until two different types
of basic strokes have Been obtained. Thereafter, any
remaining strokes of the character may be converted to the
basic strokes in any arbitrary sequence. 1In this manner,
\,/ rapid entry and retrieval of Chinese characters t6 and from a
database syétem may be échieved by a user having a relatively
low level of skill in the written Chinese language.

U.S. patent No. 4,669,901 to Feng and U.S. patent
No. 4,684,926 to Yong-Min also disclose using keyboard means
for encoding or encering Chinese characters. The Yong-Min
technique uses ﬁiQe.basic strokes and selects roots according
to their frequency distribution. The Feng system includes a
keyboard having keys representing selected strokes, and
combinations of strokes, radicals and other character

components. However, neither Feng nor Yong-Min discloses a
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decodi ng Chi nese characters which do not require'det%rnihinb-st¢dkb
frequency or stroke conbinations of a character for purposes of encodi ng-
and decoding the characters. This invention advantageously enabl es encodé#ng
and decodi ng by neans of determining the initial order of occurrence and
nunber of occurrences of only three basic stroke types for each character
whose strokes have been converted into basic strokes of the three type. It
is yet another object of this invention to provide a nethod and appar at us
for encodi ng and decodi ng Chi nese characters which enable rapid and
efficient entry, storage and retrieval of,characters from a database
system According to one aspect of the priesent invention, there is provided

() “Bhery: moanserbRiglEci Rt G MR TohlRLEE Eharatils N0
i ndi vi dual | y oidnj #highy theo chanastenslars i rehtwhohdanert paspdeddy i n one .

of three diffepgnleRdes ihto NiRiduithcd AU SRPind@ShEsSEN Bk@oRleeMeNt S
corresponding to a character being entered,. in a sequenti al

or der
conforning at F¥ReES. &G Hbey ang % sRFeTing of TReTpatsysapRsed ]
characters, thenbasch sonezsdlopnents being of only three types, nanely a
hori zontal stroke el ene

el enent /, and a plural &Ety i%f \ég"ré}é%%%l £§j{?g‘ik‘fen°ge;% er%@n%%rjén?%gtgogle ?’ér?LBOke
sel ection signplrevide an apparatus and method for encoding and
decoding Chinese characters which do not require _
determining stroke frequéncy or-Stroke combinations of ;J
a character for purposes of encoding and decgding the
characters. This invention advantageously enables
encoding and decoding by means of determining the
initial order of occurrence and number of Occurrences
of only three basic stroke types for each character
whose strokes have been converted into basic strokes of
the three type.
It is yet another object of this invention to
provide a method and apparatus for encoding and
‘decoding Chinese characters which enable rapid and
efficient entry, storage and retrieval of characters
from a database system. .
According to one aspect of the present \J
invention, there is provided an apparatus for encoding
and decoding ideographic characters comprising:
(a) entry means having a plurality of first
actuating members operable individually or jointly, so
‘"as to enable said entry means to operate'in one of
three different modes for entering a sequence of basic
stroke elements corresponding to a character being
entered, in a sequential order conforming at least
initially to handwriting rules of the ideographic
characters, the basic stroke elements being of only
three types, namely a horizontal stroke element _ , a
vertical stroke element | and a slant'stfoké element
/., and a plurality of second actuating members for
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(b) processing neans responsive to a said stroke el enent *seéquence’ ent'er ed
at the entry neans for deriving a character stroke code indicative of the:
ordexof initial occurrence of different types of the basic stroke elenents -
and the total nunber of occurrence of each basic stroke elenent type in
sai d sequence, and for retrieving characters according to the derived
character stroke code from nenory nmeans storing a character set which
conprises a nultiplicity of the ideographi cegharacters each correspondi ng
to a respective character stroke code; and (T) display neans responsive to

the processing neagﬁtgggnﬁ gghg&%ggnpgqgﬂgﬁgs retrieved fromthe nmenory
nmeans, corresponding to t haracter stroke code derived by the processing

neans; wherein sai d second é@tuaPFﬁ&e§§ﬁE@f§ﬁﬁﬂs(ﬁﬁ%ﬁ??@lg%lE@t?oﬁaépgnals
are operable to enéﬁfoﬁesélléﬁéhﬁnséq&%bef @ntRAPY ait acrpé usAattyymebns for

retrieved characters ed .on t t he charagter
stroke code derlvééeﬁ§vfﬁg %rﬁB@E@Fﬁ&Ih§§%§g%beggi ?%Qﬁ%?e thh €one
character in the cbrdarteof snitdad bheumresessiofy dEfsrestrtgpessofethe

sai d sel ection sigggg%éogtggk'vgggmg tgg%@gpqgﬁéco.ﬁﬁi ﬁﬁégk code whi ch

uni quely correspo 0 a se ara ano fer aspect
of the present inveachonenchep§ 9§cprb@&iﬁjSinﬁkQuﬁiﬁmﬁnbpéYﬁﬁlhg gaddt a

processi ng SYSte”‘Qé&héﬂc@“t5%d”?695re&E@é%%ﬁdeHE%H&té%@ Qéé@fainaeéas
for encodi ng and decdding | deogr aphi ¢ characters conprising the steps of:

(a) operating saldtBﬁt@?rﬁﬂﬁﬁscgéﬁéﬁﬁﬁFaﬁﬁfQW?t994%e%FQW %M?I¥DU§§n§y

actuating sel ecti vet¥riéng a character set which comprises a multiplicity
\u’ of the ideographic characters each correspondlng to a
respective character_stroke code; and
(c) display means responsive to the
processing means for displaying characters retrieved
from the memory means, corresponding to the character
stroke code derived by the processing means;
wherein said second actuating members for
entering selection signals are operable to enter a
~ selection signal for each of a plurality of retrieved
characters displayed on the display means when the
character stroke code derived by the processing means
corresponds to more than one character in the character
set and the processing means is responsive to said
selection signal for deriving an extended character
stroke code which uniquely corresponds to a selected
character.
| According to another aspect of the present
invention, there is provided a method for operating a
data processing system having entry means, processing
means and display means, for encoding and decoding
ideographic characters comprising the steps of:
(a) operating said entry means sequentially
in three different modes by actuating selectively a
plurality of first actuating members of the entry means
for entering'into the system a sequence of one or more
basic stroke elements represehting a decomposition of
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plurality of first actuating nmenbers of the entry‘neans for. éhterhng'into
the system a sequence of one or nore basic stroke elenments representing-a
deconposi tion of the stroke or strokes of a character being enteredw
conformng at least initially to the handwiting rules of the character,
the basic stroke elenents entered via the entry neans being of only three
types, nanely, a horizontal stroke elenent _,- a vertical stroke elenent and
a slant stroke elenment /; (b) deriving by operating said processing nmeans a
character stroke code indicative of the order of initial occurrence of each
type of basic stroke el enent and the tot nunber of occurrences of each

el emrent type in the entered sequence of b sic st roke elenents (c)

retrieving 1 Lasehaacker ey alored J ALY 05,301 8ypLgassi g means

one or nore chiaract’ers corre ng to t e C aracter S € CO t he
st ored charac?@ﬁf§§ml§§npﬁléﬁﬁgtalmquq&LKnﬁ%/Qﬁe(hﬁnéwrétsngaghles

correspondi NgokOtRe’ BRRBAEIES, CQ&ba%E@idﬂé¥¥8kéxékhmé&Qs Sheak-ani 920N
sai d displ ay neans each character corres nllg%ﬁ L he character st roke

code retrievellPr BRtEEcMERRSBeiRGr £ &P 156t §%9%§¢I9%$? ¥pePating a .
plurality of meffsdngalustirbienelementof saiad vrtticakosmsrdéke stbmehitng the

character belng ter 0 char Jbeing displayed when nore than
one character ?gﬁhg gggPéc Egggtgggﬁg%géakds to the character

(b) deriving by operating said processing
means a character stroke code indicative of the order
of initial occurrence of'each'typerof basic stroke .;)
element and the total number of occurrences of each
element type in the entered sequence of basxc stroke
elements,

(c) retrieving from a character set stored in
a memory of saild processing meahs orie or more
characters corresponding to the character. stroke code,
the stored character set comprising a multiplicity of
characters each corresponding to a respective character
stroke code;-

(d) displaying on said display means each
character corresponding to the character stroke code
retrieved from the stored character set;

(e) selectively operating a plurality of o/
second actuating members of said entry means for
‘selecting the character being entered from the
characters being displayed when more than one character
of the character set corresponds to the character
stroke code; and _ ) )

(f£) operating the processing means to obtain
an extended character stroke code uniquely
corresponding to the selected character when more than
one character of the character set corresponds to the
character stroke code. '
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stroke code; and (f) operating the processing nmeans to obt%ai'n ah extentted )
character stroke code uniquely corresponding to the selected character when
norex;han one character of the character set corresponds to the character
stroke code. An exenpl ary enbodi ment of the invention conprises an
appropriately programed conputer having Zﬁfﬁss storage device, a keyboard,
an optional witing pad, a CRT or equival di spl ay device, and a graphics
printer or equival ent hard-copy output device. The conputer is programed
to permt, anong other functions, the encoding or entry of Chinese
characters through the keyboard or witing pad, as well as storing,

di spl ayi ng, processing, and decoding or retrieving of the characters or
codes entered into or stored in the conputer. The keyboard is used to enter
data pertaining to the initial order or sequence of occurrence and the
total nunber of occurrence of each type of basic stroke, to enter the

addi tional code el enent corresponding to a character being displayed, and
for controlling the conputer and its program The witing pad may be used
for direct entry of the strokes of a character by draw ng the actual
strokes of the character on the surface of the witing pad at | east
initially in the sequence dictated by the Chinese handwiting rules. The
program responds to the strokes of the character being drawn on the witing
pad surface by

“

An exémplary embodiment of the inventibﬁ'comprises
an appropriately programmed computer'having a maés storage
device, a.keyboard, an optional writing pad, a CRT or
equivalent display device, and a graphibs printer or
equivalent hard-copy output device. The computer is
programmed to petmit,'among other funetions, the encoding or
enEry of Chinese characters through the keyboard or writing
pad, as well as storing, displaying, processing, and decoding
or retrieving of the characters or codes entered into or
stored in the computer.- The keyboard is used to enter data
pertaining to the initial order or sequence of occurrence and
the total.number of occurrence of each type of basic stroke,
to enter the additional code element corresponding to a
chéracter being'dispiayed, and for cbntrolling the computer
and its progiam. The'writing-pad may be used for.direct

entry of the strokes of a character by dfawing the actual



converting each stroke into a respective basic sttcké or a_réspeétive
sequence of basic strokes to derive a character stroke code indicative_of
the initial order of occurrence and the total nunber of occurrence of a#th
type of basic stroke in the character. Each character corresponds to the
character stroke code s then retrieved fromthe character set stored in
the conmputer nenory and displayed on iEe CRT screen along with the

addi tional code el enent associated w di spl ayed character if the
character st regponds. .t ne.c e stored
character se%9§§¥&%g$%%?ﬁa§§one C a?gg?é? é$ﬁ%§%ngfdP§£ﬁ§§e ‘k€ﬁéguser

sel ects fromstheedtsgndyedlrharmceher segbenchariatheedbsy n@eermadﬁdeand
enters with the keyboard the additional code el enent associated with the
sel ect ed chahasderitiTige ruheddedheharagransrespoadedtintie tier d@mpetfer may be
stored and later retrieved and decoded for display, processing or printing.

by the prlntEPe ShaF aghsar 8eRY GwﬁePﬁoﬁh%fwﬁﬁﬁl§glﬁ@gn?V Thabl e rapid and’
efficient en 0 of: i ne t Y. vi;ng only a
relatively Ig§v eveq&dfeggfr;o |£(}?ceené§£?ngtﬁ§s%&t1t %ng f%es’se §n§3‘a5e.

Accor di ngly, respectivel Bequégte JfN baBEer st Mol adedat i de o dthax aditaract er,
need only know the order of first occurrence of two different types of the
three basic stroke aodeedndimtivehofstheksitialt pedehaphragurmeaceonndrt ed
to the basic strokes in the sequence m(ﬁéged by t he i.nese handwitin

rul es, an8Pe nePnaRAPRE Qb QACHITERCE ﬁ?&r"a&?@? PHE S 3E5888 i n gny

order wi t NOU 1 BRAIGhaLACBUED NARMEhbES St @t relBBnds S0 Nind NVeNtion wi |
now be descrlﬁe I n : \)

character stroke code is then retrieved from the character

set stored in the computer demory and displayed on the CRT
screen along with the additional code element associated with
displayed character if the character stroke code corresponds
to more than one character in the. stored character set. If
more than one character is being displayed, the user selects
from the displayed characters the character being encoded énd
enters with the keyboard ﬁhe additional code element
aésociated with the selected charactér. The encoded
characters entered into the computer may be stored and later
retrieved and decoded for display, processing or printing by o/
the printer.

The apparatus and method of this invention enable
rapid and efficient encoding and decoding of Chinese
characters by ﬁser having only a relatively low level of
proficiency in the written Chinese language.

Accordingly, the user, in ofder to encode or decode a
éharacter, need only know the order of first occurrence of
two different types of the three basic stroke types, when the
strokes of Ehe charactér are converted to the basic strokes

in the sequence dictated by the Chinese handwriting rules,



greater detail by way of exanple with reference to the acconpanyi ng

dr as.ngs, wherein: Fig. 1 illustrates exanples of the stroke sequence of
Chi'\gg;s;e characters witten according to well established Chinese _
handwriting rules; Fig. 1A is.a diagramof the |fardware conponents of a
system according to an exenplary enbodi mrent of this invention; Fig. 1B is a
bl ock di agram of t ABAsHRM AeTRLIGINT SR AT &ehFhEFRE TR BN PEf SpFReded in

conput er of the system Oé?‘?é%t&%ﬁg'ﬁg%%% rt%a%%?hwﬁgpdvg{k i@gggqg&grsy
|

embodi ment; Fig. 18 s°% epreséntative of a portion of the

program of the conputer of e P¥e5&Rk invdritiohwill Mhf YeldRseribed i€
exenpl ary enbodinent; Fig. 2 is a plan view diagramof the array of sensing

el ements of the w greatepaibtailt bg wysti@inedampilg. with fefipreBcesta theagram
illustrative of the use of the witing pad of the systemof Fig. 1A, Fig. 4
i s a di agram depi cBFRERIRY NG AFaYLiRgR, gtheredndensi ng el enents of the
writing pad of the systemof Fig. 1A; Figs. 5a-5c are diagrans depicting

t hree exanpl es of using th&igeilikHdusikgasest aeamplescRfofhf| gt roke (SPRIGNELE a

LTS e St ap o Snhebkile’ i e SRS St MRS
use of the keyboaéﬁk&gsé:Bgndwriting rules;

Fig. 1A is a diagram of the hardware components of

a system according to an exemplary embodiment of this
v invention; |

Fig. 1B is a block diagram of the signal flow, as
determined by the program of the computer of the system of
Fig. 1A in accordance with the'exemplary embodiment;

FPig. 1C is a flow diagram tepresehtative of a
portion of the prcgram of the computer of the system of
Fig. 1A, in accordance with £he exemplary embodiment;

Fig. 2 is a plan view diagram of the array of
sensing elements of the writing pad of the system of
Fig. 1A; | '

W, Pig. 3 is a diagram illustrative of the use of the

writing pad of the system of Fig. 1A;

Fig. 4 is a diagram depicting the connections of
the sénsing elements of the writing pad of the system of
Fig. 1lA; | | |

Figs. 5a-5¢c are diagrams depicting three examples
of using the writing'pad of the system of Fig. 1A to enter a
Chinese character; | .

Fig. 6 is a plan view of the keyboard of the system

of Fig. 1A and the labeling of the keys thereof;



-

systemof Fig. 1A to enter Chinese characters by entering the coordinates
~ of the strokes of such characters; Fig. 8 is a table depicting some -~
. ‘commonly used sinple strokes, an exanple of how each stroke is used inwé
“character, and the correspondence of each-stroke to a basic stroke in
accordance with the invention; Fig. 9 is a table depicting sone other
conmonl y used sinple strokes, exanpl ed®f how each such stroke is used in a

character, and the correspondence of each such stroke to the basic sl ant
stroke; Fig. 10 is a _ti{ﬁﬁl'e'Pd1 NEEF A2 XAl ES 8? t‘b%g‘leé&%fgo% sffsed in

Chi nese char 8 €46 o%agD! £5 f Rout e SUCRAE PIP &% %F,vr @kBel BndiSek in a
Chi nese character, and the conversion of each such conplex stroke to a

sequence of bCosrdirstteskef the atcokdanst smichhchheactaranntion; Fig. 11 is a
tabl e depicting exanpl es of conpound strokes used in Chinese characters,
exanpl es of how each ¥&8h &oifpduliabie rdardgtingsaeme rUmchiHeY8e@har acter, . -
and the conversion of each such cog%qﬁgglstrokgs to.a sequencge, of basic

strokes in at bR AEE CBEE h FTh&*PRY R = ot ﬁﬁcg‘ea ‘FabFfE%i 1T Btrating
the assignmepha plel!,0LRS, 1 Yok rBBLLAIRIC 08! BHDN WSok@Ndo! B%4ss

correspondi ng stroke codes to the keys of a standard al phanuneric li<eyboard )
as used in thersystioMaetofdghcel Aithi ghe idkenkliugtirates a display of all

characters corresponding to the character stroke code [err] in the stored
character set and theFaddi?iional tebte ddrdmsingaseneicihed aPmmoRkh
di spl ayed character i.n accordance with the enbodi nent of Figs.,6 1A, 1B and
1C  and used simple strokes, examples of how_each such strokKe is use )
in a charactér, and the correspondence of each such stroke to \_)
the basic slant stroke;
| Fig. 10 is é'table depiéting examples of cémplex
strokes used in Chinése characters, exampleé of how eéch such
complex stroke is used in a Chinese character, and the
conversion of each such complex stroke to a sequence of basic
strokes in accordance with the invention;

Fig. 11 is a Eable depicting examples of compound
strokes used in Chinese characters, examples of how each such
compound stroke is used in a Chinese charactgr, and the
conversion of each such compound strokes to a Sequence of \_)
basic strokes in accordance with the invention;

Fig. 12 is é table illustrating the assignment of
strokes; roots and sﬁroke groupings, apd their corresponding
stroke codes to the kéys §E a standard alphanumeric keyboard
as used in the system of Fig. 1lA; _ '

Fig. 13A illustiates a display of all characters
corresponding to the character stroke che 2—1]0/ in the
stored character set and the additional code element

associated with each displayed character in accordance with

the embodiment of Figs. 1A, 1B and 1C: and



Fig. 13B illustrates the extended code corresponding to the desired
character to be encoded or entered in accordance with the enbodi nent of
Figs. 1A, 1B and 1C. The apparatus and nmethod of this invention will becone
apparent fromthe follow ng detailed description. The term "stroke" as used
in the specification and clai-ns (except wpen used i the expression
"conpound stroke") refers to a conponent of- a Chinese character which can
be conpletely drawn or wrigenis thouvsttdddd nghet BRtWAAEd Ngbdenst rument from
the surface on which the character is being witten. For exanple, as shown
in Fig. 1, the @ﬂﬂ@§@°éﬁéﬁ%c‘t%l’chﬁoﬁe$hleed/\m*@r'amtéifnh@y'ﬂﬁf @ncpdieds o8
strokes, and the Chinese character for th " bi 5] has 10 strokes.
The Chinese handfft58%eAg iR FEOTAPER  BHER J WQ1 QdéﬁEEFf?% 4961 &fd EPa?ﬁé
are the wel | -est Ilshed handwriting rules taught in Chinese elenmentary or
grade school s. €se handwiting rules are referred to and generally
described in U S. patent No. 4,505,602 to Wng, which is incorporated
herein by reference. In brief sunmary, and wi thout intending to convey any
limtations or restrictions, it nay be stated that in applying the Chinese
handwriting rules, one generally starts fromthe left to right or top to
bottom of a character. If_the character has th s me,_ f orm of stroke

both its left and right sTRRAPRARALLBARM T of sthSifvEnRtden W ver
Some exceptions éecoﬁr{leﬁgaggé}ﬁ:r ?roxrnuh?% £ owind' Qe kDO (RBepR K1 1ed in

the witten Chinese
The term "stroke" as used in the specification and

o " claims (except when used in the expression "compound stroke")
refers to a component of a Chinese character which can be
completely drawn or written without lifting the writing
instrument from the surface on which the character is being
written. For example, as shown in Fig. 1, the Chinese
character for the word "ordinary" (J4, ) has 3 strokes, and
the Chinese characte:_for the word "bird" (‘é% ) has 10
strokes. ;

The Chinese handwriting rules referred to in the
specification and claims are the well-established handwriting
kbj rules taught in Chinese elementary or grade schools. These
handwriting rules are referred to and generally described in
U.S. patent ﬁo. 4,505,602 to Wong, which is incorporated
herein by reference. Iﬁ brief summary, and without intending
to convey any limitations'or restrictions, it may be stated
that in_applying the Chinese handwriting rules, one generally
starts from the left to right or top to bottom of a
character. TIf the character has the same form of strokes on
both its left and right sides, the center stroke is drawn

first. However, some exceptions to these general rules, as



In this invention, the strokes of a Chinese character are converted to the
~basic strokes, at least initially in the stroke sequence according to the
-_.Chinese handwiting rules, and the order in which different types of bas#t

strokes first occur and the total nunber of occurrence of each type of

basic stroke in the character are detjgghri ned. As used in the specification
and clains, the term"basic strokes" refers to the follow ng three strokes:

a horizont al azer kkewn ,toa thesei slad 114 akechervditaed anshesd Sdnqieye,. Al

strokes in a character nust first be converted to one of the three basic

strokes or ad9eg#eédke of such basic strokes as will be further explained

bel ow. Anal ysis of a aracter_to deterpine the nunher, .type and sequence
e et o b8 PPRaEeR) €918

of basic strokes is done "W 3% he character

Thus the nunbgn 9k PRSI e SbhoKRSed WY 3hBeHak ik & tHokeY, Charagd&y is not a
limtation upon the utility of this invention. In accordance with this

invention, ifindtpally cil aheSktHdice iseqaenbar&cdardiing Bot tigerciialdge i n the
formof a substantially horizontal line or a substantially vertical |ine,
it is deemedhapdbeibinmgiudes) aznd stheokeder immbdchadiffevent rtywes of,
various strokes such as a back-slant \, a short slanéFggé é%% a short

back-sl ant ' PAfdCastiRASd EFFbKRFCUTaABACHRS | Wi HE CURAEREES /.
Fach stroke Qfe 3.ERHAM B WOLED dekRANYA! tad!dhaidcpie fle tltddiicRalYPES
r sinp ny |

of basic strokes Ts erred to as a e stroke". nese
characters i ngl ydedasid aines spbtLhi i10at ahe TR, @Hel Befm CWAGEPONdi ng

single basic stroke. Such strokes, which are referred to as "conpl ex"
strokes, arestonkes? exkfiers to|the following three strokes: a horizontal \_i
stroke —, a vértical stroke | and a slant stroke /. All
strokes in a character must first be converted to one of the
three basic strokes or a sequence of such baéié strokes as
will be further explained below. Analysis of é-charactet to
determine the number, type and sequéncé of bésic strbkes is
dane'withOQt regard to the complexity of the character. Thus
the number of basic strokes contained in a given character is
not a limitation upon the utility of this invention.
In accordance with this invention, if a particular
stroke in a character is not generally in the form of a \-)
substantially horizoﬁtal line or a shbstantially vertical
line, it is deemed to be a basic slant stroke /. Thus, as
shown in Fig. 9, various strokes such as a back-slant \r-a

-

and a curved stroke are

-

short slant “, a short back-slant
considered basic slant strokes /. Each stroke of a character
which is convertible to one of the three types of basic
strokes is referred to as a "simple stroke". _

Many Chinese characters include'strokes which cannot be
converted to a cofresponding single basic stroke. Such strokes,

which are referred to as "complex" strokes, are converted in



L )

e« ¢ o .

I'nto a correspondi ng sequence of basic strokes in the manner showd in Fig.
10 before encoding or decoding of a character having one or nore conpl ex
strQkes is ' carried out. In addition, nany- Chinese characters include what
are Teferred to as "conpound strokes", which are groups of nore than one
stroke formng part of a charaeter but which are not-conplete characters or
roots. These conpound strokes are deconpoffed into a corresponding
sequence of basic strokes in the manner shown in Fig. 11 before encodi ng or
decodi ng of a character having one or- nore corpéand &¢r s ndd ngasefieenoet .

As used in this description and in the appended. cl ains, _all references to
conversi on of nonpﬁoPngﬁt%ﬁr%ﬁﬁi h8n§h9é£¥hQﬁﬂ SBCHPI & Y BkeQ PEERAS ¢ -

sl ant strokes, th sl : X, S S Qf iCc
Strokes, and ihe S3GORVES O RetodiRTLE s A SR L METETEES o pBEF.
strokes shall neagoggDyversi Wkeas idepatt Ped idutl.ne 18xadPi €omf mangs ch@nedeand
10, respectively. Determ nation of the initial order or sequence in which
the different typebaoécherss dnsiludkeshét axe reflergad %9 ag “sogpanadt er occur
i s acconplished by converting the strokes of the character, at |east

initially, in theS§ERkefCe HiChaRrEl B5CURR EhRESetIRMRRS StAg PUFRERIAGyS,
a Chi nese char act er have one. of si ossi hl NURY er

occurrence of t hepFﬁggée/f ti/pcg’satgf:tSﬁsllg%és r'ltﬁilelsg,rgi hgé ,é?{eg}lﬁt%[ gﬁf?gﬁgﬁrs- or
exanpl e, the strokgote! M BfekBe cRARUNY JiQopdle word “sun" [err] in the

sequence conformng to the Chinese handwiting rules are [err] . After
t hese strokes are decomposed into a corresponding sequence of basic strokes
i./ in the manner shown in Fig. 11 before encoding or decoding of

a character having one or more compound strokes is carried
out. As used in this description and in the appended claims,
all references to conversion of non-horizontal and non-
vertical simple strokes to basic slant strokes, the
conversion of complex strokes to sequences of basic strokes,
and the cohve:sion of compound strokes to sequences of basic
strokes shall mean conversion as depicted in the examples of
Figs. 9, 8 and 10, respectively.
Detérmination of the initial order or sequence in
U which the different types of basic strokes (i.e., —,| and /)
of a characte;ugccur is acéomplished by converting the
strokes of the character, at least initially, in the sequence
dictated by the Chinese handwriting rules. “Thus,
| a Chinese character may have
one of six possible initial orders of occurrence of the three
types of basic strokes, i.e., —I|/, /—/ —/1. /l—, |—/ or
{/—. For example, the stroke forming the character for the
word “sun® (& ) in the sequence conforming to the Chinese

handwriting rules are ; 7-— . After these strokes



‘. 4. .~
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11. are COﬂVEPted'tO ba5|o strokes in the aboVe dbscrlbed manner, one
obt ai ns the basic stroke sequence [err]Jand the initial order of occurrence
of different basic stroke types for the character is [err] It is notedw"

that the basic slant stroke / i-s ‘part of the initial order of occurrence of

basi c stroke types for the character

convertible to a basic slant stroke or sequence having a basic slant
stroke is present in the character. For the character for the word "earth"

[err] the strok&s ddavkPeed QU BREEc CONM ALY BH tie L4 SdUaRESE 1 BER MY dddNY

rules are [err] Wien these strokes are converted to basic strokes, one

obt ai ns the bawie obtroke Hegheste %e:rdk]e saqdetde |i-ptlt--al—or ded e

occurrence of basic stroke 2% pes of [err] _Once again the basic slant
&

stroke / not piHddat PRATHE

[err] even though no strokes which are

SFEr 58k &Fs éqééﬁwﬂr RasiRestRakactwtesappear s

h I f b K de .f
easons 85w | FOERPUPPHACBInf Al o bolbvss THE T "o PARL BFE-1 Gt A8

and "earth"

itself, each o

g %D' ey gﬂ&%?réhé mm%lw@m& Ao 2aS ranBBAE A%

t ese c acters may al so be part of another character.

A

mejority of CVBMQ e PSRl Sharéhdrucred By cowdn nihogghwao oftnakes si npl e
Sinple characters used as part of another character are

char acters.

general | y knowhixh areotasnvertible rispta besiechtant stroke Bég@ n$ﬁct\{$"@|e a

char acter,

it

t Il ed "SI DE" "
referring not *{atsylligggt‘;’%efs"o%t?a?gt?%kﬁehﬁt?ﬁ%set‘%atlg‘t I’ig m’b‘?“’r%’ ‘t hE°Fi r st -

written part gl Qﬁa??%{eatmf%%e?tg&eocy ehPedn €0 3ne§ﬁeh§9Mést' 30 ekl ©

For sinplicity SaSg5d
the first WW'téé%ﬂeﬁéétcdﬁfd%mﬁhéféﬁnﬁﬁéyCh;@esetﬂaﬁdSE@ElﬁyntﬁﬂesldieFEferr

CI I on an ai'ms, " a root

to as the "ROOT". If a sinple character conponent of a Chinese

-}~ When these strokes are converted to basic strokes, one
obtains the basic stroke'sequence'é—l——, and the initial
order of occurrence of basic stroke EYpes of —|/. Ouce
.again the basic slant stroke / not present in the basic
stroke sequence for the character appears in the initial
order of occurrence of basic stroke types for code format
reasons as will be further explained below.

The two characters for "sun" and ﬁeatth" are simple
characters in that while each has a meaning by itself, each
of these-characters may also be part of another character. A
majority of Chinese characters are formed by combining two or
more simple characters. Simple characters used as part of
another character are generally known as "roots". If a root
is located at the beginning of a character, it is sometimes
called a "SIDE" symbol (the term “SIDE" referring not to
location but rather denoting that the symbol is the first-
written part of the character according to the Chinese
handwriting rules). For simplicity, as used in the
specification and claims, a root which is the first written

part of a character, i.e., the SIDE symbol, is referred to as

the "ROOT". If a simple character component of a Chinese

S)..

g

v

<



18. character is not the first-witten part of the charadter, it-i$
referred to in the specification and clains sinply as a "root". The
encodi ng and decodi ng techni ques use three predefined basic strokes, as
wel | "as ROOTS and roots and, the Chinese handwiting rules. An exam ple of
the encoding of a character according to the invention is the encodi ng of
the character for "ground™ (err). This charqﬁger conbi nes the ROOT "earth"
[err] and the root "also" [err] in the manner shown. The Chinese ]
handwriting rul es Fhatastert hat "ethdbhet raRes—of L ¢4 REOY ©fathd'chAt@cdrawnitn

t he sequence[err] The st f the.root "also' .are_drawn_accordi to the
Chi nese handwri t i n%’ rrlﬁfgglégﬁ g%emsg&ﬁeﬁegc%le%a?ﬁélsgngt \é\gﬁémssesq"um 2 e§°afe

converted to basi orgdgroke sequences, the basic stroke sequence for the
character after taking into account the fact that the ROOT "earth" is drawn
first, is [err] Therefore, The eénnodiag endeleaddiogcdecbnigued t he basic
stroke types for the char- acter is [err]Here the basic slant stroke / _is
actual |y present in the basic st¥ské&hseguerrRaefidied Rasifafskkas aff welhops

nctuded T e bl RA0Etogd 95 Uhechet ol BRSNS Slades o Lot

character by def af a conp haract'er

"intelligent” [er r[llé Semede Hﬂcﬁintghgfmhgﬁd'@y' a@Bdrlifg '@Ptthe invention

"mouth"[err] and "sun”™ (err). According to the Chinese handwiting rules,
the ROOT "arrow' has dHee eatodkty Eqtthaceheradtdheorodgroondt h' £ thilch This
drawn next, has the basic stroke sequence [err] and the root "sun", which
character combines the R "e_arth“ (£ ) and the root "also"
&/ - | (-t‘g/) in the manner shbwn. Tﬁe Chinese handwriting rules
dictate that the strokes of the ROOT "earth" are drawn in the
sequence -}~ . The strokes of the root "also" are drawn
-accordiﬂg to the Chinese handwriting rules in the sequence
‘ﬁlu' When these stroke sequehces are converged to basic
stroke séquences, the basic stroke.seqﬁence for the character
after taking into aécount the fact that the ROOT “earth®
is drawn first, is —|— —|/I |—/. Therefore, the initial
order of occurrénce of the basic stroke types for the char_-
acter is —|/. Here the basic slant stroke / is actually
L present in the basic stroke sequence for the character and is
not included in the initial order of occurrence of basic
stroke types of the c_hafacter by default.
In an.other. example, a more complex character for
“intelligent™" (%a ) is ma@e up of the ROOT “arrow" (% ).
and the L‘OOtSl"m_OUt'..h!' ('q ) and "sun" (E }. According to
the Chinese handwfiting rules, the ROOT “arrow" has the
stroke sequence/——/\;; th_é root “mouth", which is drawn next,
has the basic Qtroké séque_nce } 7T—: and the root “sun", which
is drawn 1ast; has t-hélstr.oke sequence (~f.-~. Thus, the

stroke sequence for the character for "intelligent" according



is drawn last, has the stroke sequence[err] Thus, the stroke sequence for =
the character for "intelligent" according

‘rules is as follows:/ - [err] Wien the strokes for the character for

“intelligent” are converted to the basic strokes,
sequence i s obtained: ‘[err] and the iqtqial order of occurrence of the
different types of basic strokes for the character for "intelligent"

"-i. 1t is notthe Obdmes@chdroivadoing exkamliss ashbiolbowss/the or der of

occurrence of-the first two diftgrent t
need to be deTer dihed™i ne orhE” £5%0BEEP

al | three {ybes of) (AL SHd UiSelDehNEs Gl BULEL. s dA5 0t A nurber of

occurrences O

eac f erent” basic stroke | SO use erive the

character stpokfowiQRebass@Cdtalord wehlledd® ighabaaiREdPei Ng encoded or
decoded. Thus, in the foregoing exanple, the character for "intelligent"

consi sts of phreel-silan]—st+okes -+, saderhedmitdal abrdanr afesccusanenéour

to the Chinese handwiting

o

S

es of basic strokes of a character

& HOri kPR haFAK&ET SP%occurrence of

verti cal strokes[err]%iving rise to a correspondi ng character stroke code

of 3/7-41 foefttha 4k

the initial

and the totaly, r ¢Qb ¢ OGO 1-8RCE - QL r YR RE NOE I theSELRKE. tdbe
character stroke code derived in the above- described exanple may

correspond t@ifPerenthappeneo i hasaet etraesn ofhar abaeactsat nekedr ed ba t he

preRtertYPes P§ BdtiR StFRkeshfer (it herRrREPEEPVe of

d . ~di ng, tq the_Chi h Y I in which th
di fferent tygégggﬁfqaéégg %?gdkgs oisu%épﬁﬁﬁﬁbégﬁﬁﬁ%§ﬁ£§%4€§9?3.n{2||iégnt" ©

comput er. Thus, after obtaining the character stroke code, it is necessary

to

determined in order to obtain the initial order of occurrence
of all three types of basic strokes in thé éharacter.

The total number of occurrences of each different
basic stroke is also used to derive the character stroke code
associated'with the character being encodéd.ﬁr decoded.

Thus, in the foregoing exampie, the chétac;ér for
"intelligént“ COnéists of three slant strokes /, seven
horizontal strokes — and four vertical strokes |, giving
rise to a corresponding character stroke code of 3/7—4| for
that character. It is noted that this cdde is indicative of
the initial order'(aécordihg to the Chinese.handwriting
rules) in Which the different typeé of basic strokes occur in
the character for “"intelligent" and.the total number of
occurfence of each type of basic stroke.

The character stroke code derived in the above-
descfibed example may correspond to more'th&n-one character

of a character set stored in the computer. Thus, after

obtaining the character stroke code, it is necessary to

examine each character in the stored character set which
corresponds to the character stroke code. In the event that

the character stroke code corresponds to more than one

v/

o/

the follow ng basic stroke

-



éxam ne each character- in the stored character set which corresponds to the
character stroke code. In the event that the character stroke code '
corresponds to nore than.one 20 character in the stored character set,

the User nust sel ect the character being encoded fromthe correspondi ng
characters of the character set and add tg_the character stroke code

anot her code el enent associated with the ected character to obtain an

ext ended char act ehasacbke xnuhbemhtmﬂEdJnhqueégbrxxamesphadsseo e Gledeact er
bei ng encoded. In general, if the character stroke code corresponds to

more than one ch&P® SRREACHET PRANGtIGOdedhbFaktidle SOf refRending fdwgacters
character stroke Eogﬁ c&ggéﬁggﬁgdg€gﬁ%rrfd§h€r§§%§ hg?hng?g?;$9 unﬁgpeopave

one of the follomnng or 1Ims err

occurrence of t h%n&%ﬁ&f C@ddes"e'i@lﬁ@nt[ E‘afsrs]oclfatéd t&‘f’cﬁ hal sByabeda CP_fhaQ%%%'i:ence
of the horizontal stroke -, Zis the total numb of occurrence of

slant stroke /, aBdobtasn tdie eaddndéd nlaraotier eét&rnkret caaeoemmredethlyhe

character belng encoded, as selected fromthe characters of the stored

character set corcpéspamnd@g too thecchairacser dpeing ggodede db® igrneradomit

stroke anal ysi s. I s noted that oga ﬁ | nstances . the character stroke
kem CukP

code deri ved froﬁPEtFBiEFQﬂﬁﬂ F5F2 Eﬁﬁﬁ%?qﬁ§f|ﬁemaF%rﬁﬂiﬁnQﬁe FR2fRe
stored character a‘?:@h 18 ey SRotLstacecR0t Yo ytggaéﬁeagé dadiReer

di spl ayed and the character stroke code uni que fines t aracter
bei ng encoded W {ghobke dtdderddir reépdtidiingC 06la edteirRiRter Eben@@facmtdl aniof

characters corres- ponding to a character stroke code derived by stroke
anaszis to have one of the following forms: X|y—z/%, x|2/7—*,

Y—X|2/*%, Y—2/X|%, 2/%X|¥—* or Z/Y—X|*, where X is the

total number of occurrence of the vertical stroke |, Y is the
total number of occurrence of the horizontal stroke —, Z is
the total numbet of occufrence of the slant stroke /, and *

is the additional code element associated with the character
being encoded, as selected from the characters ¢of the stored
character set corresponding to the character.stroke code
derived from stroke analysis.

It is noted that in many instances the chéracter
stroke code derived from stroke analysis will uniquely define a
character in the stored character set, in which instance only
one character will be displayed and the character stroke code
uniquely defines the character being encoded without any addi-
tional code elements. The examination of characters corres-
ponding to a character stroke code derived by stroke analysis to
select the character being encoded and the addition of another
code element associated with the'selected character in accord-
ance with the invention will be further described below.
By using the above~described character encoding

technique, a user need only know the correct stroke sequence



. select the character being encoded and the addition of another code el enent
~~associ ated with the selected character in accord- ance with the inventien
W Il be further described bel ow. By using the above-described character g
encodi ng technique, a user need only know'the correct stroke sequence
according to the ChineSe handwiting rules of the first seven (7) strokes
of the character being encoded to encaﬂ over 90% of the characters in the
e

Moder n Chi nese_ Di ct.ion A aQ%'a user. ed only - nOM/%he correct stroke
sequence 'acco‘?‘iﬁ"r’f’élf’g ?‘ﬁe ThiNEBBS AR FABY rt e SF SRFy"tHE ASPSP three
(3) strokes of;t i 6REL a5k &=eDhEHa ENRORRY nk Oe SIS :BVGEc§@3/°dﬁfetrL g«a%

characters in the Mddern Chinese Dictionary.” In accordance wt
i nvention, ongfe thleecharictdrsonidethefMaizen CRhtesoDilceéodatferamd a ypes of
basi c strokes for a character being encoded is determ ned, the total nunber
of occurrenceus®r 8gefd o9l KIPVhaBe cocatnesite SHEGK & Samiearai aeeod ingo e

further regard tg, an strokvvsgguenpe. Thuys, except tgr ver siml e
characters, tie &Hi8 Fﬁghﬁ’ﬁﬁ"decﬁﬂi Y48 Ofinf é@ccgr‘dﬁﬁg“?%e? Hgﬂi nventi on

does not 1 eqUdudsUser (A dHiRctlP Rl Bndbidd &> AUBHE o HLE gbhedebY Lhe

Chi nese handwiting rul-es charact’er to be enco In an
exenpl ary enbgli Bhakact&es ki had ROdemPRALfkss DifctiBnaryverdion are

enpl oyed in conjunction with a conputer-based Chinese text entry,

processi ng, sicucadancetviwvdine dnepitpnandnoetthe imjsiel ovder [dfustrated in

Figs. 1A, 1B and 1C. Referring,to Fig. 1A, the system.conprises a conputer
1 having an if¥GrErcei ok e géfgﬁr%ﬁéﬁﬁ%ﬂﬁlb%ﬁéémk S g‘h‘ &pt i onal

witing pad 3.8 08T, dheMlendoadltid taRR Sed! (M bora1 THESRMR €7 15
programed to Control : _ _
occurrence of each type of basic stroke may be determined
without futther“regéfd to any stroke sequence. Thus, except
for very simple characters, the encoding and decoding
- technique according to the invention does not require a user
to know the entire stroke sequence diétatéd by.the Chinese
handwriting rules of the character to'be'éncbded'dr decoded.
In an exemplary embodiment, the method and
apparatus of this invention are employed in coﬂjunction with
a computer-based Chinese text entry, processing, storage
retrieval, display and output system, as illustrated in Figs. k;)
lA} 1B and 1C. Referring to Fig. 1A, the'systeﬁ comprises a
: Eomputer 1 having an integral disk'drive, é conventional
keyboard 2, an optional writing pad 3, a CRT display 3, and a
graphic printer S. The computer 1 is'progrémhed to control
encoding and decoding of Chinese characters in accordance
with the invention, as well as to cdntrol storing,
processing, retrieving and printing of Chinese characters.
The keyboard 2 is used to enter data relating to basic

strokes and to provide control of the functions provided by



encodi ng and decodi ng of Chinese characters in accordance with the

I nvention, as well as to control storing, processing, retrieving and
priqiting of Chinese characters. The keyboard 2 is used to enter data
relating to basic strokes and to provide control of the functions provided
by ° the programof the conputer. The wri '@g pad.3, if enployed, is for
encodi ng or entering charact®ers by draw ng~me strokes of the characters
directly thereorfheTRECTRAM (s fhgy camputarsed The BF bhitde PaBpBReopk f BePkAYEs ays

etrioval, procassiay SNEUIDEE BRt e e SRt nPent 300 S adigd) P erones

retrieval, processing and ou S,

interactive contgeoknaf cRYSd@BrisUBSEEONSy tHA@eBhaAPMIHS Rl BiSp12y P& O des
hard copy output of .characters or .codes stored in the conputer under the

control of the pisedras ptoviziecapgaopeiatd [disptaps esrdhairavesat  omnd cdvdeact er
data for an appropriate set of Chinese characters consisting of, for
exanpl e, the gr o dakepagtiveneagedings dgcoding, cskarasSeer SeFRieRl

af orenenti oned Modern Chinese Dictjonary .and the character strfie codes
correspondi ng t PTOSERSLRGA3RG QUEPUL (o5 By RegFey ﬁ}éa'h’e%rﬁ’f'oiast e totput er 1.
Such char act er ' e o.fo ' [ Gl thes" har act er
st 1t w1 beeaaPetie Fitptoot W ufkt ol | PR, SLACELCS
programmi ng t hatprSkeRr CHopARtidesdnisd rﬁi?bﬁ@ui:?ﬁ@rd@r(ﬁ'aedcitérﬁ her cesguy er
menory in various ways, such as in the formoft a table or as part of the

programitsel f. sthrgd iB the ohputér widpralthe| contaolt o sRenptegsam.
enbodi nent of this invention. The basic ROOIs or roots strokes of a

chaggcter to be encoded at® 3ESCERRRCY r'Birhlk kBEWPTEISRF SRYSBELPTf rom t he

_ ke ard 2. A SE&Q%QC§§P§§gt§3Eor an appropriate set of Chinese characters

consisting of, for example, ﬁhe graphical pattern data for
.all the characters in the aforementioned Modern Chinese
Dictionary and the character stroke codes corresponding to
each character is stored in the memory of the computer 1.
Such character data is referred to for simplicity as the
"stored character set". It will be understood by those
skilled in the art of computer programming that such
character data may be incorporated in the computer memory in
various ways, such as ig the form of a table or as part of
i~/ the program itself. Fig. 1B details the signal flow in the

exemplary embodiment of this invention. . The basic ROOTs or
roots stfokes of a character to be encoded are entered from
the writing pad 3 or from the keyboard 2. A stroke sensor 8§
detects the input strokes and transfers them to a stroke
'¢ompérator 9, which compares the inppt strokes with the

. strokes or roots stored in the strokes and roots.storage 10.
As will be further explained below, a character is entered on
the keyboard 2 by entering one or more basic strokes, complex

strokes, compound strokes, and/or roots of the character. As



detects the input strokes and transfers themto a stroke conparator 9,
~which conpares the input strokes with the strokes or roots stored in the
_Strokes and roots storage 10. As will be further expl ai ned bel ow, a g

character is entered on the keyboard 2 by entering one or nore basic

strokes, conplex strokes, conpound stymkes, and/or roots of the character.

As expl ai ned above, a root which i'S entered before any other strokes or

roots of a clhapasissd isbovel,ear asbd ahaghais RATEredThet & ranyofothasi c

strokes, conplex strokes, conpound strokes or roots will-all be referred to

for sinplici8frakes rifutrootsoResa charagheri ipuelerrefeto aae dROPB(Nd i n

storage 10, g _warnjn | gnal. (such as a bee I.S. produced to jndicate an

i ncorrect in%BF.en#’fyth%e PRpGLSSe ésca'P%l#)’z)lfr’T'5°RﬁsSt%‘?%é‘ ,5t5°gﬁokes

conpar at or 9 _.proyi tihe r e, St ; t : whi ch suns

up all the ir?gut%g%re?klég f%?‘ ? grsec egrrggt ’(:a? %dc}k%éﬁgggggie%.gvﬁékufm or nore

di fferent baskeorbsOkerft ¥YReSiApe: Ht25REE are itk FbunBeimosdvndget v, 14, a "2

unli ke stroke sensor™ 12 outputs a message "input any way" on the CRT

di spl ay 4. Wsemnihg ssimedageucppenras beapt his GrRPAycedetr inddiqader apmy enter -

any remai ning strokes of the character w thout regargd to.any stroke
sequence.’ UpéﬁcPﬁée%%rimP@Fi'onI%'ftl't%é“BHFrilt%ﬁlf‘ sntF g‘?‘?‘?ﬂ(eléyfsﬁf’r?ﬁg

character, the ""' _ke t | y vho | r8SS S
causes a conﬁﬁét?oﬂt%%ge(ﬁapgfl%@e)ﬁt 8??)&%@%%(3%% ggg%}t??éoﬁ&e)rﬁ%&gg\mg%h in
turn activat ggchR@1 4405 aat ephcoles m@NUBrAeT the ihBAt CHOFfSdLIEoROBMRI ter 14
converts the input strokes into a character code corresponding to the .
character beihgreotemes bA ehewdsmi.er Woedetwalart mbirer d1&fexmniabesithe '

converted character code with the codes stored ,
stroke types are present in the stroke accumulator 11, a "2

unlike stroke semnsor" 12 outputs a message “input any way" on
the CRT display 4. When this message appears on the CRT
screen, the user may enter any remaining strékes of the
character without regard to any stroke sequence.

Upon the completion of the'entry of-input strokes
for the character, the "'" key (the END key) on the keyboard
2 is pressed. This causes a completion signal to be'sent to
a signal controller 13, which in turn activates the character
code converter 14. The character converter 14 converts the
input strokes into a character code cOrreéponding to the
character being encoded. A character code identifier 15
compares the converted character code with the codes stored
in the character code storage 16. If the converted character
code_is not found in storage 16, a message "redo?" is caused
to be displayed on the CRT screen 4 by the unidentified code
processor 17. If the converted character code is found in
storage 16, the character code identifier 15 activates the
character data processor 18. The character data processor 18

then retrieves from the character data storage 19 previously



i'n the character code storage 16. If the converted character code is not
found in storage 16, a nessage "redo?" is caused to be displayed on the CRT
screen 4 by the unidentified code processor 17. If the converted character
code is found in storage 16, the character code identifier 15 activates the
character data processor 18. *The charact gtﬂata processor 18 then retrieves
fromthe character data storage 19 previ‘ously stored graphical pattern
dat a of one or nsrerehagarihérsl hpat teynt Haetz haff aceeprcodee prixaviagedrby t he
character code converter 14 and draws each character retrieved on the CRT

screen 4. |f  nor B3V ha% Wit CEREAGEIRCHE BFSHIdRfeBYoRPENENBRFSEr €8RS, an
addi ti onal al phabe}a{gﬁr@eordeléeg‘ﬁﬁg@}ar%f%3{9 Z%t?%ra‘@tte ' ?ggFieSw}Jeng o&h%ﬁaq:ﬁﬁ' 'S

al so di spl ayed. FR e event ne char acter spFayed, t he

user selects frogpthen char 3¢t gése N9iaA0 ol SO SMRE et e s 08 Es Yl vl 'b%hbﬁienem

encoded, and enters the al phabetic code el enent associated with the

sel ected charact gereém 4 hiah E8OEIonadn abphsetdd ebdeael@nerndasoiiiabed

uni quely corresponds to the character being encoded is forned. In the event
t hat the charact #itBoerRchasughooharartey ifecalamdicrépyedde ldohher eEpntg

' I ds t h t ' t .16 | phabet i d
el ement i 5 added STBE(HRF &S8R 19 GTRFARBSE LR AUEBR=YEle Wt YRS ERAPSET er

bei ded. Al . - | ' d
2 bulfor (not ShOGR) G I aReBy Lhe R Bos oSt aap P R, TETpPLAS T

be processed, traneb&éd cdndoentéltslchenal Pifailitile dbldcelsientclasisovedtédr
display on the CRT screen 4, processing or printed on the printer 5. The
character or chawathethe Iseilrgted sghagpcteon tine tBRF sarremn 4n extended

character code which uniquely corresponds to the character
being encoded is fézmed. In the event that the character
code as provided by the character code converter 14 uniquely
corresponds to a character in storage 16, no alphabetic code
element is added to the code to form ﬁhe character code for
the character being encoded.

All characters entered in the foregoing manner are
stored in a buffer (not shown) defined by the program.
Characters in the buffer may be prbcessed, transferred to a
disk in the disk-drive, or retrieved for display on the CRT
screen ‘4, processing or printed on the printer 5. The
character or characters being displayed on the CRT screen 4
may be printed by the printer 5 by pressing the “"print
screen" key on the keyﬁoard 2 (not shown in Fig. 6).

Fig. 1C is a flow diagram (on two sheets)
representing the portion of the program of the computer which
controls encoding of Chinese characters_in accordance with
the exemplary embodiment of the invention. Implementation of
the program portion defined by the flow diagram of.Fig. 1c

for a particular computer will be known to one of ordinary



may be printed by the printer 5 by pressing the "print screen"” key on the
~-keyboard 2 (not shown in Fig. 6). Fig. 1Cis a flow diagram (on two sheets)
‘_representing the portion of the program of the conputer which controls
~.encodi ng of Chinese characters in accordance with the exenplary enbodi nent
of the invention. Inplenentation of fhe program portion defined by the flow
di agram of Fig. 1C for a particul ar uter will be known to one of

ordi nary skill im theeaattobfcompupet epr@yR@idAgl NgIn die tdempiappl ary
enbodi ment of the invention, the programis inplenented in the BASIC
progr ammi ng P&H@%H@@q &f éhSalfWﬂVBeél' WE mrggraar sHniPlangniedr iRig. 6 is

a plan view the | ab I|n he keys of t d 2 of the
exenpl ary en‘S 8| ﬁ%‘énfé ﬁf’gmﬂﬁl F% T & npfyei ?/ %r k*%y%?‘%pl ction,
certain spechLsgmgﬂxgga gggrfunctlon keys of the keyboard 2 are not shown.
It is noted that the keyboard 2 has the sane key |ayout as a standard

al phanureri ¢ keyboar d rigedsWié I pREaOBRéw CIUTREERESin@nthe Nalbelaagcost r okes,
conpl ex strokes, conpound strokes, roots and basic stroke groupi ngs have
been assi gnedheokeyre afatheukekmasrdpy oﬁetqﬁ(g;eapiacygsmbgﬁﬂmegmsofn tabul ar ¢
formthe assi nment of basic_straqke npl ex . str.okes,. compound  strokes and

roots to the® ﬁﬁlb*%ﬁﬁﬂl°ﬁeysF?%i%' 1Fb?yt9ﬁa§§Fr8RB A G A48 gned to
the top row %Eeg?gf toQS ﬁi%@zc&‘l%pﬁ ; & eghgoﬁe)?:t@aéﬁeﬁb%qrédng of Fig.

6, and the co respo stroke codes gel essing each or the
keys. There grewrl4 noqfs5nbt§d athadn thbekéﬂd:@tdpagﬁas e e dedeer Chi nese

Dictionary. If a separate key on a keyboard
layout as a standard alphanumeric keyboard used with personal \‘J
computers,“and that basic strokes, complex strokes, compound |
strokes, roots and basic stroke groupings have been assigned
to the various keys by the program. Fig.-lzllists in tabular
form the assignment of basic strokes, complex strokes,
compound strokes and roots to the individual keys (except for
the étroke groupings assigned to the top row of keys in the
Stroke Grouping Mode) of the keyboard 2 of Fig. 6, and the
corresponding stroke codes generated by pressing each of the
keys. |
There are 214 roots listed on the index page in the W)
Modern Chinese Dictionary. If a separate key on a keyboard
were assigned to each root, the keyboard would be
impracticélly large, and a user would spend an inordinate
amount of time searching for the roots needed to encode a
character. In the exemplary embodiment of the invention,
only some frequently used roots, complex strokés, compound
strokes, each of the basic strokes, and various grouping of
each basic stroke are assigned to the different keys of the

keyboard 2. Other roots and strokes which are not

represented by keys may be entered by using the kéys



.were assigned to each root, the keyboard would be inpractically large, and .
a_user would spend an inordinate anount of tinme searching for the roots
ngeded to encode a character. In the exenplary enbodi nent of the invention,
on'y some frequently used roots, conplex strokes, conpound strokes, each of
the basic strokes, and varieus groupi ng of_gach basic stroke are assigned
to the different keys of the keyboard 2. cgﬁ%r roots and strokes which are

not represented by:e?%é??gggréé?%tlﬁggE&?&Iicﬂyalu%aggb? Q@rglf’é@. the' QE?QSGM i ng

t he individual basi eys representing roots and rokes which

are "stroke equi valeptbsenyidd roeth Qhdedt JoxeisS waldnsat@kes roredeghevibyrses "
representing basic stroke groupings, as wll be further described bel ow.
Referring to Fig. wBthegseptothert heoSs rankk shrokpgsnganddene tHeysr 66P5C AR L1 NI

strokes assigned to the fourth row (r4) of keys fromthe "1" ke o the "="
key al | have an i Masigl SbEQkS ISOMBKRIDT st Wﬁi&/pF.guﬁfﬁFﬁw§§§§réﬁaés??ﬂ%%E
assigned to the third row ( of. ke romthe "q" Y etfdu k&
have an initial basic st rokllée?i?berr épéoggﬁygf él’hgxf:ggf s&glntﬁegtstrtgééé %ESAST%%%

to the second fowrffrd%), gﬁekﬁa&sf RAE hfokel dERYghedl b6 theé feRythaveward)
initial basic stroke order of [err] The roots and strokes assigned to the

first row (rl) of deekeykrprod uhe' 21" kicgy tto tthe "£" key aidy dagief anr émitiad -
tial basic stroke orders that nmay be used for stroke equiva- lents, as %gll
be expl ai ned her eibfisdicortroke RFGER 6nt—kleys TOE FRRtRAMbATIOsesr agFiEn

represent nore than gg%hgﬁQ%%d%%géég9tgqﬁﬁpgg%%g eghgy%fgggﬁggghtggy"phmiy

rise to the sane dﬁﬁ .~ €ach such be used to

enfer any one of tfife’ QR SniERN1CBELEE0sE AU L REdePULET N £Od@n@DEBbEE NG

strokes assigned to the second row (r2) of keys from the "a“
key to the "'" key have an initial basic stroke order of
—|/. The roots and strokes assigned to the first row (rl)
of kefs from the "z" key to the "/" key have different ini-
tial basic stroke orders that may be used for stroke eguiva-
lents, as will be explained hereinbelow.  Although some keys
.of the keyboard 2 of Fig. 6 represent more than one root, the
roots represgntéd by each such key give rise to the same code
when depressed. Thus, each such key may be used to enter any
one of the rdqts represented thereby, but the code obtained
when such a key is pressed would not uniguely correspond to
any of the roots :epresented by the key. As discussed above
and will be further explained below, after completion of in-
.put stroke entry there may be displayed on the CRT screen 4
one or more characters corresponding to the character stroke
code derived by the program from the input strokes. £ more
than one character is displayed, each displayed character
will have an assbgiated alphabetic letter (i.e., an addi-
tional code element) displayed with it. Where more than one

character is displayed, the user would select from the



when such a key is pressed woul d not uniquely correspond to any of the

,roots represented by the key. As discussed above and will be further

. expl ained bel ow, after conpletion-of in- put stroke entry there may be 4
di spl ayed on the CRT screen 4 one or nore characters corresponding to the
character stroke code derived by the programfromthe input strokes. If
nore than one character is dlsplayed efch di spl ayed character will have an
associ ated al phabetic letter (i.e., afrfaddi- tional code el enent) displayed
with it. Wer@islagedhohatsrseshataetare mbidhspd ayeichg eheodedr amll d sel ect

fromthe dl%§3a¥§ haracters the one which is bei:ng encoded, and enter
the letter as®b 8 TRTYPT RESCEt2tad ¥ithaFaR 38195 SShFRRRAGER Tt nded

Character SUIGKEGGOAR M GlieiNLAUPLYCGOLESRONd QiR GRELACTE! Deing

encoded. As used 1 n the specification an thé

equi val ents" FEAESpEned Y Nklei @RaPdchiaS e iR SkRfaed. a root that is not
represented by any key on the keyboard 2, but which has the sanme nunber of

occurrence of each basis wtadoks tlypep(ebutfmatmrec&!msa:rlamst hehes arerm ni ti al

order of occurrence of each basic stroke tgpe)-ﬁs a root that is
represent ed bYySHFokeyeanitentsyhBedns 2 comhiaatign 19 Rasbasserakasoleds,

COTPL O St ORI, SR A EROU, B BRThEld i 5o ©f
represent ed byud RAiKRYSad tHeOVaRé Mhtfert BE 5&'¢§$rer@n'c§ bE bign Ydhke G ouping
Mode, together with the use of stroke equival ents which may be entered with
the sanme keysstraikel episé¢ (@t hbe Gtexsaeithativetsame inithel Mtk o€hi nese
Dictionary may be encoded and decoded with the keyboard arrangenment of F&gi
6. occurrence of each basic stroke type) as a root that is

represented by a key on the kevboard 2. Thus, with the basic

strokes, comblex strokes and compound strokes and roots

represented by the keys of the kéYboard'Z bf Fig. 6,

including the groupings of basic strokes represented by the

kevs in row r4 when the system is in the'Stfoke Gtouﬁing

Mode, togéthet with the use of stroke equivalents which may

be entered with the same keys, at least all thé Chineée

characters in the Modern Chinese Dictionaty may bé encoded

and decoded with the keyboard arrangement df Fig. 6.

For example, the Chinese character for the E,J

word "sun® (B ) has a Bas_ic stroke sequence of I—l_— — and

has a corresponding character stroke code of 2l3;¥0/, as

previously explained. The Chiﬁese charactef for the word

“right" (JE ) has a stroke sequence of —|—|— and a

corresponding character stroke code numSer of 3—2{0/. These

two characters are stroke equivalehts, but do not Have the

same corresponding character stroke code, because the initial

order of occurrence of the basic stroke'types for the two

characters are different, although eaéh character contains



For exanple, the Chinese character for the word "sun" (err) has a basic
stroke sequence of [err] and has a correspondi ng character stroke code of
213:0/, as previously explained. The Chinese character for the word "right"
[erFP has a stroke sequence of -|-|- and a correspondi ng character stroke
code nunmber of 3-210/. These:two characters_are stroke equival ents, but do
not have the sane correspondi ng character ke code, because the initial

order of occurrenee 8iméheotaSnambéF OkE daHRTehel dhaddid baBarast pbice ar e
di fferent, although each character contains 28 the sane total nunber of

occurrence of ead¢lyPBasi c stroke type. In another exanple of the use of
stroke equiva- lents, the character for

t.he rd "tilt" has a

ROOT "not" (err) and a root® '3PEAEE ¢xqqmle %éhﬁcﬁe "c?'ﬁ)ts“%enﬁ%!u”a'
represented by a t It w b ter b Wl
the "b" key whi cg%ggggr%ﬁ%géﬂgggglxgpa{i% fteh;??g'ts:’éﬁt sgg%% e(-%t ﬁoEgsa%dl&%?\fle /
stroke, and the "wockey pahj Gngaacossk NG fgheFi ¢ E17. I e F00ls “Ade [ 24 rjot
stroke and one / stroke. us, the total strokes for the root "not"
corresponds to thepthaeatedbystnpkicey aufe ther kpybodhd Zodwut’ ikghay bay be
entered by using the "t" key which represents the root_ "sun" %err) because
"sun" and "ri ght 'enéegedtbpiisisguthal ‘Bt ey which agerrding teEig@sel? he

correct initial order of occurrence qf the basi trqke type I wEe s r]
i s established by PAESERET Pt "t‘h%tﬁ@ﬁra["?r Pt eg%‘r° et _o%"gt Eﬂgr eﬁai'%?e%g
basi c strokes forptihg Qéé‘éﬁé(;«;% I ebeF{d. NeLdBRksBRtd AR || RkPoRECOHDordIEN

entering those strokes. Theréefore,
U stroke. Thus, the total strokes for the root "not"

corresponds to the character stroke code 1—2/11. The root
"right" may be ente_r_ed b'y'using the "t" key which represents
the root "sun" ( E_). because "sun" and "right" are stroke
equivalents. It is noted that because the correct initial
order of occurrence of the basic stroke types (i.e., —/|) is
established by the enﬁry of the ROOT Jr\ , the order of the
remaining basic strokes for the character [E need not be
taken into accounﬁ when entering those strokes. Therefore,
the root JB. may be entered by entering a stroke _equivalent
root g . | '

According to Fig. 12, the stroke code for the
characters re_presented by the "t*" key is 2|3—0/. Therefore,
the character stroke code for the character for "tilt"l is
determined by the initial order of occurrence of the basic
stroke types in the ROOT A+ and the sum of the number
occurrences of the basic stroke types in the ROOT "not" and
in the root "right", or 4—2/3]. Encoding of the character
for "right" alone may be accomplished through the use of
stroke equivalents since there is no key on keyboard 2 which

represents the initial order of occurrence of the basic



the root [err] may be entered by entering a stroke equival ent root
.-According to Fig. 12, the stroke code for the characters represented by the
. "t" key is [err] Therefore, the character stroke code for the charact es
. -“for "tilt" is determined by the initial order of occurrence of the basic
stroke types in the ROOT [err] and the sum of the nunber occurrences of
the basic stroke types in the ROOT "r@&". and in the root "right", or [err]

Encoding of LheyEhatagtefnd Yne hifBl: & WRLPPYADE ACGARR! babed through the

use of stroke equivalents since there 1's no key on keyboar whi ch
represents tBherond type Boflanadf chgcattance Hoket 8L, SiTice thesthakecderpes and
t he nunber of occurrence of each basic stroke type for that character.
However, si néer t'Hdobhirbas drhrfegr —-r $ginkeshasdt hveel -styokgResndnthe wo |

strokes and the jnitial oqr‘éer of occurrence of thpse basic. stroke types

accor di ng to“t‘h'élaéhl"ﬁag’é RAGFFEAGE (H °F§_bf%*?]sﬂrﬁgecﬁé‘{?ﬁ%ter my be ¢
ded b ' t ra ' is ; '

conbi nat + on Beearding P8 cife chlhell! feh R QEgSr drg IC 2OBF D000 Str oke

equi val ents apgr Acbednhag i Entode8bpfgissliRg £hé Sta'okeyr wANERS Oof two
different types of basic strokes have been entered. For exanple, in the
above- descri pedvistesodi agrake tcdodechfir 3ettdi0/f én combimatdonr Wghh" ther essi ng
the "a" key results in the generation of the stroke code 3-010/ having the
correct initial Hehish RRVIELENRSBIOKENEOB.sPE %f%l?é'types for this

O o or o RIS DR800 e naeak e abrnt L,
stroke code the first occurrences of two different types of basic strokes \J
have beeﬁ entered. For example, in the above-described
encoding of the character for the word "right", pressing the
a" key results in the generation of the stroke code 3—0]0/
having the correct initial order of'odcu:rehce of the basic
stroke types for this character, and the subsequent pressing
of the "x" key results in the generatiOn.oE the stroke code
210—0/, which when combined with the first stroke code
yields the correct character stroke code 3—2|0/ for the
character for the word "right". The preSsing pf any key of
the keyboard 2 which represents a root or stroke having more \-)
than one type of-basic stroke will cause the program in the
computer 1 to output the message "input any way" on the CRT
screen 4 to indicate to the user that the remaining strokes
of the character may be entered in any sequence without
regard to the Chinese handwriting rules.
It is noted that with the exception of the “z",
"x", “e", "v", "a", "q", "1", "2" and "3" keys, the roots
represented by all other keys in rows rl-r4 of the keyboard
of Fig. 6 (in the T mode) eaéh have more-th#n one type of

basic stroke. Therefore, after pressing one of these keys



yields the correct character stroke code 3-210/ for the character for the

word-"right" The pressing of any key of the keyboard 2 which represents

a raot or stroke havi ng nore than one type of ba5|c st roke mnll cause the

programin the conputer 1 to output the nessage "input any way" on the CRT

screen 4 to indicate to the @éer that th mai ni ng:-strokes of the

character nay be entered in any sequence hout regard to the Chinese

handw i ti ng rul eurirg ientngt &fl 4 daractbr i hehexematindng ot ddkes’ 2'h, thy", "c"
A "a" "q", "1", "2" and "3" keys, the roots represented by all

ot her keys in rowkagractes GPYt¢ana§959érdltﬁ°qﬁ gegeréuh°t$ﬁ>°FQnﬁ$§yeeaeh
have nore than one type 05 SIC str erefore, pressi.ng one

T ft
t hese keys during entry"of % ed‘ﬁglpgéfgrem "}eélﬁaf’ﬁ ngr STTVEEES O Fﬂe
character may beggil &l ed %E@PLQ crhEQQEgeI' QK G REEYEINGE o drNGore

exenpl ary enbodi Fent of 't he I nvent1 on, encode or enter a character

havi ng. a ROOT angod¥l, ®hei&r rfieke, ohbg uﬁeercofmpﬁ%rpm StHde'caisdeter in
the "T node" (typing node) by pressing the "T" key during node sel ection.

Once |n the T nodeypinge model by g@ersesingethey' T'epegseut ing rode REOFcoiothe

character. |If the ROOT represented by the pressed key includes twp or nore
basi c stroke typ@Rce tife theeT @ﬂﬂf'eﬁPér“%ﬁﬁ/EF@ﬁéFﬁlﬁﬁesﬁ?ﬁﬂ&§§r852Pﬁéng the

char act er Wit NOWoGRAY dukOcRlf e 2CIENGE: o) YdbPds HBaH0 cARPT OPT i at e

keys representing any renai ning roof ar ac I'f the
ROOT consi sts of b@sssea %bf{oi(@éltﬁfest Eﬁoséﬂﬁudr)ép%asfi.aes@f&@! Q’i‘pﬁgpe&ﬁée§s@'

correspondi ng stroke code which indicates not only the nunber
ocq\Jrences of trhagt emxeircasyrdminboy stsukes pfedbeecharmxtedewatthbuor der of
regard to stroke sequence,'includinq pressing appropriate
keYs representing &ny remaining roots of the character.
.However, if'the ROOT consists of basic strokes of
the same type, the program generates a corresponding stroke
code which indicatés noﬁ only the number of occurrences of
_that basic stroke, but also a predetermined default order of -
occurrence of the other basic stroke types, for example as
shown in Fig. 12 for the "“a"“, "c", "“q", "v", "x" and "z"
keys. Consequently, if the next stroke or root of the
character to be entered has a different initial order of
occurrence of the basic stroke types than that of the
§reviously entered ROOT.having only one type of basic stroke,
the next foqt cannot be entered by pressing a key
corresponding ﬁheréto. Inétead, the next root must be
decomposéd into basic strokes and entered with the basic
stroke keys (i.e.; the ";", "]" and "=" keys) of the keyboard
of Fig. 6 until a basic.stroke of a type different £from the
one contained in the previously encoded ROOT has been

~entered. Thereafter, the remaining strokes may be entered in



o e e

occurrencet.of ‘ot hatot'hér bdsic stroke types, f'or éxafple as shown in Fig. 12
for the "a", "c", "q" , "v", "x" and "z" keys. Consequently, if the next
stroke or root of the character to be entered has a different. initial owder
of occurrence of the basic stroke types than that of the previously entered
ROOT having only one type of basic stroke, the next root cannot be entered
by pressing a key corresponding therete,lnstead, the next root must be
deconposed into basic strokes and entered with the basic stroke keys (i.e.,
the ";", "]" any sequamgs)oromather keylodadidngpfthe gise6ofinkeys a basi c stroke
of a type different fromthe one contained.in the previously encoded ROOT
has been ent er'&®TreFRRE UM A, TeRRIMAITAPRY T iSRRI H®-  entered in

any sequence of MANNGT e NGLULLIL, th[)sreeuésd9f04<@a%erreeﬁgssm4%%&8:%%

remai ning roots in the ¢ exanple, to encode or er

character for djae ueddecidagar | d8ry] Whieh Ras 2 ROODT Hersdand ootoft .[err] -

The ROOT includes two different fypes of basic strokes, nanely, -~ and
[err]. Ther efiiwee ROOT CindludeROEHNo i & fEreeniedk ypesepfebadibysprakes,ng the "t
key on the keyboard 2, the remining strokes of the character may be

entered in anpamedtier—orandeduertherefoseerennsy the BPASsinErIRdadePrr epr e-
senting the root [err . _However. the encoding _of _entr) the word "oil"
[err] calls f&Pt& B?fl}%rpé'ﬁtsséﬁ? %1 §c ¥ &1 %Fskﬁg?%%‘% g{' &€ a conpound
stroke [err]  .g0dnand %Qttblkes-of-rk@iecemf)m:shra KBe enterddGliudag only one
type of basic stroEe, nanmely, three / strokes. By pressing the "v" key
which cor- rewaands ¢ delgRencdp PruteshbDK by @rekstagseise they prepgeam t o

generate the stroke code [err], which is displayed . on the
senting the root J3 . However, the encoding or entry of the
word "oil" (;é ) calls .for a different entry procedure.
This character has a compound stroke ; and a root (3 . The
compound stroke -/‘ includes only one tYpe of basic strok_e..
namely, three / strokes. By §ressing the "v* key which cor-
responds to the compound stroke ~} 'cause.s the program to
generate the stroke code 3/0—0|, which is displayed on the
CRT screen. This code establishes a déféult initial order of
occurrence of the basic stroke types of /—|. However, the
éucceeding root & according to the Chinese handwriting
rules does not have the same initial order of' occurrence of o’

basic stroke types. Therefore, the root ;ﬁ cannot be

entered by pressing the “p“ key. The root musE instead be

decomposed into its basic stroke sequence |~—|-——| and entered

by means of the stroke "]" key or "g" key which represents

one or three basic strokes (i.e., | or ||]) of a type

different from the one in the compdﬁnd stroke 7 . There-

after, the remaining basic strokes of the root may be entered

in any seqﬁenc‘e.-

The keys of keyboard 2 as depicted in Fig. 6 may be
employed to encode or enter Chinese characters Ly using the

stroke grouping keys in row r4 of the keyboard 2 of Fié. 6.



CRT screen. This code establishes, a default initial order of occurrence of
t he--basic stroke types of [err] However, the succeeding root [err]
accqrding to the Chinese handwiting rules does not have the same initial
order” of occurrence of basic stroke types. Therefore, the root [err]
cannot be entered by pressingitthe "p" key. The root nust instead be
deconposed into its basic stroke sequenc@Zerr] and entered by neans of the

stroke "[err]” Kehd¥ th@" s§§&/err¥"]£liscr'ﬂnr€ ¢ BHE3 EPSuQIn% mo%%.baﬁhcaﬁ&l}ﬁk

(i.e., | or [err] of a type different fromthe one 1Tn The conpound stroke
[err] . There- afigr 6,t hrersimke ggobpbns KelysOkaSr&f dherdprelsemaylbez, 3
entered in any sequence. The keys of keyboard 2 as depicted in Fig. 6 may
be enpl oyed to erRbde OSFUERERGESCIRENLARh cPfrtdet EhsepybasihFrripkestyBRS®
grouping keys in row r4 of the keyboard 2 of .Fig, 6. when the systemis
in the Stroke GoTJ'%i/ng PBqkse AhesREanke 959Uping keve W8 d'}?'@rgFSESFKﬁ k29s
in row r4 represepd. ; bsgagd Ae the L8 PRSL C
stroke types - |/§T§S&§8k€he °§‘1§r‘§§gu‘é‘§%ﬁ§ kgys ?he euser se?ec'?s t%e "S"

(Stroke G oupi ng)edMde mBiePEESETtidnt NeThiE ifepkdsr tig Srépnogradtedcnediion.
Thi s i nvokes the preprogramred nodul es corresponding to each of the stroke

groupi ng keys. A esitesponfing Toneacheofnieo\seadoka greupisgig &evisn conbi nati on
with keyboard 2 for the encoding or entry of Chinese characters.

depicted in Fig. 2, the wrAt¥Hg188dPRSnd TaYs bEf eZPIRYRA " Ieéfy"g?gﬁui"t‘iple
FETS1 09, SLETTES GO0 HUERRNaRE 4 Y M Ad i A SleBy oo v
phohgfensitive, CéﬂEHgsEiEEariﬁﬁﬁﬁitiCA§ﬁﬂ§§ﬂHle@eYhC?§grQ!f-the writing pad
consists of a regular array of multiple sensing elements 6,
.each of yhicﬁ may be individually activated by the user to
provide a resbéctive output signal. The sensing elements may
be photosensitive, capacitive, magnetic sensing devices, or
other devices such as mechanical switches-which may be
individually activated by the user.

As'illustrated in Figs. 2 and 3, the sensing
elements are arranged in multiple rows and columns. The
connections of these.sensiﬂg-elements are shown, for example,
in Fig. 4. 1In the exemplary embodiment, the sensing elements
of the writing pad are each mechanical switches. The
switches of the sensing elementslabeled A, B, C, D, E and F
are connected in parallel with the key switches of the "a",
"b*, “c", "d4d", "e" and ﬁf“ keys of the keyboard 2,
respectively.

Referring to Fig. 3, when the elements A, B and C
are activated across the first three columns of the writing
pad, the program of the computer 1 detects the output signals
produced by.;he_actua;ion of those sensing elements, as

generated by the keyboard, and interprets those signals as a
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ot her devices such as nechani cal sw tches which may be individually
.activated by the user. As illustrated in Figs. 2 and 3, the sensing
el enments are arranged in multiple rows and colums. The connections of g
“these sensing elenents are shown, for exanmple, in Fig. 4. In the exenplary
enbodi nent, the sensing elenments of the witing pad are each nechani cal
switches. The switches of the sensing elenents |labeled A, B, C D E and F
are connected in parallel with the kejaéﬁﬁtches of the "a", "b", "c", "d",
"e" and "f" bBesjis bPripentadyissarkle 21 esibeot el sensRafeeiengnte Fi E 3, when
the el enments B_and_C are activated across the first three col.ums of the
witing pad,2thé& SFSQ‘F%‘FﬁvcﬁteshéleB‘Prp‘iﬁeersef"B@t%‘?ﬁ‘g"”t RE Shepdfitinmal s
produced by ugtd t e i.ngqe - ate t he
keyboar d, aréﬁn?g%p?%?%nﬁfggeggiég%a S “52 éi bg{*ggssgggi 8%@%2%’?1‘?% %Stroke

- Wen t heysceddbe! e pictuBt idn A tRoakesdsdinfleadmahe8gahdie second
colum of the witing pad, the programof the conputer 1 detects the output

si gnal s pr odirted pypts heheast gdgnahs ofs tshbeeisever tigradl streake hnd Wherer pret s
those signals as a basic vertical stroke [err Va\Lhen t he sensing el enents

A, E and C dhe #ensiag ctt9meditt he 137 G o088 36Hiatad Gifms BRehfTer & ow,
third colum_ of the g/re#%{/&g‘t %dth%pf Lpgwogl;;ﬁg_r%%fcéﬂ&ncggp%grw}igflrlgect s the

out put si gnaﬁosw'ptféaa he act uation o ose sensing €l enents” and
interprets those $k0PRbSras ok PRE! CorfdRl 3faok&cts thkNod€guti Hgnals

activation of sensing elenments C, E and A fromthe first row, third col um
to the thirdrodeceli bpttheolagsnat bsn of those sensing elements and
interprets those signals as a basic slant stroke /. 1In \-)
addition, activation of sensing elements C, E and A from the
first row, third column to the third row, first column, or
the activation of fewer than three contiguous sensing
elements, whether vertically, horizontally or diagonally, is
also interpreted by the program as a basic'slanf stroke /.
For operational convenience, the writing pad 3 may
be a relatively large array having many more than 3X3
elements so that entry of the basic strokes for a character
by the user may reéemble the drawing of the character by the
user on a writing surface. In one exemplary embodiment of \?
the writing pad, the array of sensing elements is 9X9 which
may permit the entry of most of the Chinese characters
without requiring any row, column or diagonal of the array to
be used for more than one stroke of the character. The
connections for the sensing elements of a larger array are
made in the same manner as shown in Fig. 4.
To encode or enter a character using the writing
pad 3, the user may draw the character on the writing pad
| surface as if he or she were drawing the Chinese characters

using a writing instrument on a writing surface, as shown in
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the activation-of *f ewer t'han three contiglous sensing el efents, whet her
vertically, horizontally or diagonally, is also interpreted by the program -
as g basic slant stroke /. For operational convenience, the witing pad 3-
may be a relatively large array having many nore than 3X3 el enents so that
entry of the basic strokes for*a character by the user may resenble the
drawi ng of the character by the user on a giti ng surface. In one exenplary
enbodi mrent of the witing pad, the array. o ensing el enments is 9X9 which
may permt the erftigy 8¢ woigrg shet dhaGiitrsochahactasrds "sunlodt rasjuni ng
any row, columm or dig on%'of the array to be used for nore than one

stroke of the ch& 4EPet ¥e¢BhNnet? i YHE T 6r “PAESHRTsiTg N8l ERBNY 5l bing pad
larger array are ;gadg jdk tfueS8GF 'W@g!téﬂil hgya, 1 vhe i réct%—ﬁ Shoggle or
hg pad 3o ey d

enter a character using the witi e user raw e character

on the writing pagrsyré@cn2sngfeldnetitssne Tner €sélf adeddohllp &Pawesel the
characters usi ng a witing rnstrunent on a witing surface, as shown in

34. Fig. 5c usinpashe straokest of they dhazasted dsywierecon theswait ngpalde.
However, to enter a _character using the witin gad it Is not necessary to
actual |y draw t hEUERAFRCtAs SBAVR hith Fiiesy Sf 3Bfsttry ZhenBARiC ItRekPsSeMa¥eed

only draw all the _basic. strokes of the character, .anywk o) WL
pad surface, as gﬁogﬁa‘i’nn lﬁ 63?_%tagee{"rfd%gbtio?‘%e‘%atsh?ec)i%?%%ésgﬂ%éfbl\é\g_’ & é\%l% in
any order, so | oRfeag;fftenRi badic Ytdkel Bypbs Cdrd deathl {&r&iHs Masdnt lhikake

types are drawn is consistent wth the basic stroke sequence converted from
t he stroke sequerhe bdsidiatebie asdgivenice gonoetlicat & ramt hhé het Kok e eseeuenicei ng
k,; of the character in accordance with the Chinese writing
rules. As discussed above, a basic horizontal stroke — is
entered by activating three or more horizontally-coﬁtinuous
. sensing elements on the writing pad surface. A basic
vertical stroke | is enteféd by activating three or more
vertically contiguous sensing elements; and a basic slant
stroke / may be entered by activating three or more
diagonally contiguous sensing elements or fewer than threc
contiguous sensing elements. As shown in Fig. Sb, the same
group of sensing elements may be used ﬁore than once to enter
{_/ plural occu:fences of the same type of.basic stroke.
For the example of the character for the word "sun"

3 . the strokes and stfoke sequence aécording to the Chinese
handwriting rules is fv«--.' As.eiplained ébove, the complex
stroke may be converted to the basié stroke sequence —|.
Therefore, the sequence of basic strokes fof the character
is |—|— —, in which the initial ogder of occurrence of the
different types of basic strokes is |—, and there are two
occcurrences of the vertical étroke | and three occurrences of

- the horizontal stroke.—; and no occurrences of ﬁhe slant

stroke /. Accordingly, to entar the charzzter A using the



--activating three or

-~

rul es. As discussed above, a basic horizontal stroke - is entered by

nore horizontally continuous sensing elenents on the

_Writing pad surface. A basic vertical stroke | is entered by activatingwt

three or

nor

e vertically contiguous sensing el enents, and a basic sl ant
stroke / may be entered by activating three or

nore di agonal I'y conti guous

sensing elenents or fewer than three ti guous sensing el enents. As shown

in Fig. 5b, gthgg%?agr Q.PptrPJ u@g@skggﬁgﬁq;ggt §?g§%npee tlg,‘%eqegggggihan once

to enter plura

rrences of the's e o ST ¢ stroke. r the

exanpl e of tBersharfacogloddd Hyh@heObsksi's ot izohbgl S ks —andasr ekén
sequence according to the Chinese handwiting rules is [err] As explained

above, the corpVeihisstrepréning bssicoavrokasd foo this hehdracseroks ssyuence

[err] Therefore, the sequence of basic strokes for the character is [err]

i n which the°FAFTi al"aGPdBRS 18 SGECEPrBHE LHATRKR WYRATENP™ FPEs of basic
strokes is I-F]'égPrg%]EpQ%r Cakd HasiR gggssaggse%%e%hggﬁmng t‘é@%t n&@ patroke | and

three occurr@&

S t Ne“ hori1 zont roke - a

slant strokegfpe AGHRIsdaNgh Yond AnBRhEE By@cehakache el sakelgBapt

witing pad 3, the user may draw in sequence the vertical stroke [err]
foll onwed by sbesbssielehentzorsalkshswnolke Fig.afd.t hen draw t he renai ni ng
basic strokes for this character in_any order. Each basic stroke may be

currenceés of the

drawn anywhere on theF#g8tiify SRA2NRANF IFASWC LB poLxampleshREshAE tdHe may

d h " A ' h f [
2B RERnEen teF e org S5 CHS) Yun %ol kst Lo 88Rp1 o0 of
how the char g¢teém fd¥ Fie ¥PTdingUbhe (W i'dingBYade3 ENtRleCdomplhitet NE '

be superinpo

el ement s,

as

and its program responds to the output signals from the
sensing eleménts of the writing pad 3 as the basic strokes
for the character are drawn, and generates a character stroke
code 2|3—0/ corresponding to the basic strokes as drawn.
This code is displayed on the CRT screen 4 along with each
character of the character set stored in the computer 1 which
correspond to the character stroke. The character stroke
code indicates that the character has an initial basic stroke

order of |-—/, with two vertical strokes, three horizontal

strokes, and no slanted strokes. The use of the writing pad

3 is advantageous for the user who is composing Chinese text
rather than transcribing text from a document, since such a
user may simply draw each character that he or she desires to
enter into the system'of Figs. 1A, 1B and 1C. The character
being entered may be selected or verified from that which is
displayed on the CRT screen 4 when the drawing of the
character is compléted.

This invention is further described by the
following exampies, which are not meant to limit the

invention in any way.

o/



systemof Fig. 1A using the witing pad 3. The conputer 1 and its program
respqnds to the output signals fromthe sensing elenents of the witing pad
3 ag_ the basic strokes for the character are drawn, and generates a
character stroke code [err] corresponding to the basic strokes as drawn.
This code is displayed on the CRT screen 4 gloong w th each character of the
character set stored in the conputer 1 whiac Leorrespond to the character
stroke. The character stroke code indi catgsgdmty t he character has an
initial basic stroke order of [err] with two vertical strokes, three

hori zontal strokes, and n&hépaerarplet deresstrpfesysdvefdi fieengnt iteghpagussi s
advant ageous for _the user, who s conposin I.nese text_rather than
transcri bi ng texlf°Fr%’ﬁ’i%fl&gcﬁﬂérﬁ",“gl'r:{ﬂgetg%c%}”é‘eﬁ?efgﬂﬁ crs?"‘rrpﬁ%}' g?’&w‘?égh
character that he h esi ni; i _ RYShH fy Fi 1A, 1B
and 1C. The char ag?éifébgi%g%eé\%%}éegh?}a%ggse Qtte ef:t?lgd -_o? ‘séeqrt?f | ed reom t hat
which is displaygdsognidit GRTréstHertdokbenid@tdord ffowdiddr@rehasacter is
conpl eted. This invention is further described by the follow ng exanples,
whi ch are not nedepi¢ted iim Fighe iandenpeocified dexceny. for HEHHéANMBIsEghmEhE S

exanpl e denonstrates five different techniques for entering and encodi ng
the Chinese char 8€t Ehe tkyst AB TR% 54 €9Ft Fhe (2 MofedsiRgthi e aldh®s ofr BiPt he

keyboard 2. The,gssignnent . of raqqgts e roupj are
depicted in Fig. . *and rsgg:gcfftf R4 eexgééégﬂgr% %@gaééégﬁ%e%tl o%%utg%g eﬂ‘}gﬁ‘f‘n
row rd for the Sobbeigd diEflelent adHt@yOholed prbdichl B akKe Ybodrag REOBEAM i N

the conputer 1 causes a nenu
FoT displayed on the screen of the CRT 4. The user may select

~ any one of the entry modes by pressing an appropriate key on
the keyboard. The various techniques for entering a
character in the exemplary embodiment of Figs 1A, 1B and 1C
are as follows:

A. The character is completely converted into
basic strokes, which are then entered in the
sequence dictated by the Chinese handwriting
rules. To¢ use this technique, the user selects
the "typing" mode by pressing the "T" key on

O the keyboard. In this mode, all the keys in

rows rl-r4 are available for entering strokes
and roots.

B. The character is decomposed into a ROOT and one
or more roots, strokes, and/or stroke
equivalepts, which are then entered in
accordance with the Chinese handwriting rules.
This technique also requires the user to be in
the "typing" mode.

C. The character is completely converted into

basiec strokes, which are then entered as stroke
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of the different entry nodes provided by the programto be displayed on the

_screen of the CRT 4. The user may select any one of the entry nodes by ..

' @kessing an appropriate key on the keyboard. The various techni ques f orws

~entering a character in the exenplary enbodi nent of Figs 1A, 1B and 1C are
as follows: A The character is conpletely converted into basic strokes,
which are then entered in the sequenc&™dictated by the Chinese handwiting

rules. To use this techni%ug f he user sglﬁcégégp h"ty iQ%;IWD%% Qﬁ
pressing the "T" key on t RECRBYISFard 2FRCTATCHodER & FeIRRa%ys % ows

rl-r4 are available for eghehédy hﬁﬁd@f@%ié‘?ddl@gﬁ- FBr tHI¥ rdndgher is
deconposed into a ROOT and one or nore roofs, strokes, and/or stroke

equi val ents, which are thehecusexr ethtiemsacher itk ewGrhupirsy 'Chades by
handwiting rules. This technique also requires the user to be in the
"typi ng" node. C. The chaPaesekng $heondl ekey o difekeBBe2t o badiic strokes, -

whi ch are then entered as stroke Loupl ngs_in.accordance Wt sequence
of the Chinese handwri ti né‘%ﬁﬁl‘%%qe’F(?%thgéet%%’?ﬁl(ﬂ:&é {(ﬁ%s ulsne\rl%ewhntrgrs t he

"Stroke Grouping” node by ppessidGd REtes th&Yagtdphtakeydoand 2. In this .
node, only the nunmerical keys in rowr4 are used to enter the appropriate
stroke groupi ngs of each igypgpiigsrasi eashr oype of basic stroke.

D. The user visually analyzes the character to be
entered and derives the charaéter stroke code
for the character by determining the initial ;_)
order of occurrence of the'different'ﬁypes of

- basic strokes and counting the occurrence of

each of the basic stroke types. The character

stroke code derived in this manner is entered
.directiy into the computer 1 via the keyboard

 2. To use this technique, the user selects the
. “Memory" mode by pressiﬁg the "M" key when the

menu of available-gntry'modes is displayed. 1In

this mode, the keys of the keyboard 2 are

usable for entering corresponding alphabetic w
letters, numerals and special symbols only.

E. The user memorizes the full codes which
uniquely'correSpond to the characters he or she
wishes to enter, and enters the full character
stroke codes for the characﬁers directly into
the computer 1. To use this technique the user
must also select the “Memory“.mode.

The following are examples illustrating the use of

the foregoing techniques to enter the character for the word



D. The user visually analyzes the character to be entered and derives the
chaﬁqcter stroke code for the character by determning the initial order of
occuryence of the different types of basic strokes and counting the . N
occurrence of each of the basic stroke types. The character stroke code
derived in this manner is ent®ered directly into the conputer 1 via the
keyboard 2. To use this technique, the us®sel ects the "Menory" node by
pressing the "M wkg n4t he f L +ITH 4 S flasplaed.
In this node, thegfiggmgfit Ee %%ﬁrtéégggrggtgtaﬁg#gr gﬁ%’eri n.ggs) a_%
correspondi ng al phaberdmadtert éos, thuumerdl stanesspagfal .symbol s only. E. The
user nenorizes the full codes which uniquely correspond to the characters
he or she wishes to enter, and enters the full character stroke codes for
the characters djrectly into the cogputer 1. To use thiy technique the user
must al so sel ectZf AGPRAJHE i SNEE L BHE o3 e—exafrpl es illustrating
the use of the foregoing tge ngw%nhoogn%g%is%{ﬁ[egrrrtq.g_;t,%d Orid hf G eq

"earth" [err] the character for the wor and the character for

the word "forestgn| end \cRISis@geb®Cdinithec udet Osdldcts ithe Chapied'emddw.r] Thaen
the nenu of available entry nodes is di 2I ayed on the CRT screen 4, the
user sel ects thestigkesgpf whdechatasterr dkesinfthehsegngnaet@icfated biyn thige

sequence dictated by the Chinese handwiting rules _are -1- . Because Hhese
are all Chinese handwriting rules are —-|— . Because these are al

simple strokes which may be directly converted to

&~; corresponding'basic.stroke sequence —|—, no conversion of
complex or compound strokes is needed. To enter the
character &, , the user first presses the ":" key, then
presses the "]" key, and finally ptessés the ";" key again to
enter the basic stroke sequence —|—. After completing the
entry of the basic stroke sequence, the user présses the “*'"
key, which causes the program to generate a character stroke

 code 2—1|0/ which indicates that an initial order of
occurrence of basic stroke types of —|/ with two occurrences
of the — stroke, one occurrence of the | stroke and no
occurrence of the / s;roke. The program also causes the
character stroke code derived from the input strokes to be
displayed on the screen of the CRT 4.

If the user is satisfied with the character stroke
code as displayed on the CRT screen, he or she then presses
the "ENTER" key {(not shdﬁn in Fig. 6) to cause the program to
display a character stroke code, along with each character in
the character set in the memory which correspond to the
character stroke code, as shown in Fig. 13a.

Because the character stroke code 2—1]0/

corresponds to four characters in the stored character set,



si npl e strokes which-may be directly.converted to correspondi ng basic
~Stroke sequence [err] no conversion of conplex or conpound strokes is .
i\/ eeded. To enter the character [err]- , the user first presses the ";" kay,
then presses the [err] key, and finally presses the ";" key again to enter
t he basic stroke sequence [err] After conpleting the entry of the basic
stroke sequence, the user presses th&%Xey, which causes the programto

generate a CRRESC!RIurSthokedearel 11 ]diwlsFe&nsla_cateem&hakza@ni pitial
order of occurrence of basic stroke types of [err]with two occurrences of

t he - strokepigpiayesk witkneaciofchabecter ris shr akgoahaitetd adphabrebce of the /
stroke. The Erogran1also causes the_character stroke code derived fromthe

i nput st rokesetErhd afiddpiaRald codet RéeRRHen dhet weerrdRleCtSt AR ther s
satisfied with the aracter stroke code .as displaved qn the CRT screen, he
or she then Preabiked Rhaafiask REVoiR o Ehoth PROWS ertbreto el s the
programto dﬁ@és@s-%@hg&ﬁg&r Rk @zet@pda%soekgeaa%£%e%%hse*ﬂaee&aer in

the charactel set 1nth nory which correspond to t character stroke

code, as showRatdcterd. TRé adirerddsedt herwdraiactren sipmadedode £2rd 10/
corresponds to four characters in the stored character set, t hese four
charact ers arbarddteti sgrekecasie tRePCWLdR B8cAxRendrd mharagtert ftedleh

character is an assqqiated al phabetic letter (additional code element). The
user sel ect sc??%rﬁ't‘ﬁ'j 0 Fs‘ﬁ‘?‘aﬁfgd‘n&ﬁﬁ?g%t%"r?efﬁéngﬁet%ﬁn’@n c?’?’ﬁ'éf‘ﬁ@ ent er ed
and presses {hg f the letter associated with the selected character.
The associateg T%?%gf&%g'then appended to the character stroke code to

provi de an extended char gké @jresleti@kexample, the character =% is w)
‘ displayed (see Fig. 13A) with an associated letter c.

Therefore, the user presses the "c" key on. the keyboard to

cause the program to generate a full charécter stroke code

2—1|0/c which uniquely corresponds to the'character‘i: « and

then presses the "ENTER" key (not shown in Fig. 6) to store

the full code in a buffer. The display on the CRT screen 4

is changed from that of Fig. 13A to that shown in Fig. 13B,

in which only the character X- is displayed, and the program

returns to an input routine ready for entry of another

characte;. N _ _ . H-J
If the user had not been satisfied with the |

character stroke code_or the characters corresponding thereto

after completion of stroke entry, he or she would press the

“\" key (not shown in Fig. 6). Pressing the "\" key cancels

all previous stroke entries and allows the user to re-enter

the stroke data for the character he or she desired to enter.

In this manner, the user may visually verify each character

stroke code befofe the stroke entiy process for a character

is ¢ompleted.



code 2-1 10/c which uniquely corresponds to the character being entered. In
the~Rresent exanpl e, the character [err] is displayed (see Fig. 13A) with
an\gssoci ated letter c. Therefore, the user presses the "c" key on the
keyboard to cause the programto generate a full character stroke code
[err] which uniquely corresponds to the character[err] , and then presses
t he "ENTER' key (not shown in Fig. 6) to f1@e the full code in a buffer.

The di splay on thgiﬁ!rpgé}{ﬁﬂgf_lai s_%cbﬁgg_ether eHathede0fL.Fi.g. 13A to that
shown in Fig. 13B, In ich on[y the character |[err] Is displayed, and the
programreturns to an i npHhenottheneeneanfy dvari leble yerdfr yamotiber i shdismitagred

If the user had not been satisfied. with the character stroke chg or the
charact ers correSFofBEnFTaRS Ofothet GRT chmhet NERr Bregsegkshent Ty ke t&

she woul d press t "\ " okevi.{not sho in Fig. . sging_the "\" ke

cancel s all previs%?uigc}%t?%&f(e Hﬁ??esmé\?%l' aI$8%§ ?h% 1}st?{e‘ﬂr3 %o ?3- é_ﬁ?'é?s?ql%e%
stroke data Tor lyyecRearacialy B2 ohe SR 90 49 SIUAT inl BiGEL 56 BN U2,
the user may visually verify~each character stroke code beforé the stroke

entry process forcha abér godedseisStROME ety and éRet/tiheg "Teckay fueo Rduse
Enter the Character [err] Wen the menu of available entry nodes is
di spl ayed on t he ther pepgram ife toRTcamputer dsép peresate @pd displkay the

sel ect the "Typing" node. Since the [err is represented by the "s"
ey of the keybodPT3CEEk TS FASE: 45.1 18/and e PIREANEE, By EeRbie ot o
key and then theobtaihfﬂb Jdﬁ %@H??ng the full character stroke code 2—1|0/c

k;) which uniquely corresponds to the character £ is the same
as that described above for entry of that character using
technique A.

Using Technigue C to Enter the Character 3~

When thé_menu of available entry modes is displayed
on the screen of the CRT 4, the user presses the "S" key to
select the "Stroke Grouping" mode. The character for the
word “earth" has two — strokes and one | stroke. The basic
stroke sequence of —|— as obtained by stroke conversion is
in accordance with the Chinese handwriting ruleé which

dictate a stroke sequence of — = for the character £ . 1In

_
the Stroke Grouping mode, the user presses the "2" key which
represents a group of two horizontal — strokes, the “S" key
which represents one vertical stroke | and the "'" key, to

cause the program of the computer 1 to generate and display
on the CRT 4 the character stroke code 2—1{0/. The
procedure thereafter for obtaining and storing the extended
character stroke code 2—1{3/c which uniquely corresponds to
the character L. is the same as described above for entry of

that character using technique A.



the program of the conputer 1 to generate and display the character stroke ~

~gcode 2 - 110/. The procedure thereafter for obtaining and storing the ful

! aharacter stroke code 2-110/c which uniquely corresponds to the charactig#

~f[err] is the same as that described above for entry of that character
usi ng technique A Using Technique C to Enter the Character [err] Wen
the menu of available entry nodes is dkﬁﬁlayed on the screen of the CRT 4,
the user presses the "S" key to select Stroke, G oupi ng" node. The
charact er foEsing Tegbhpigue & stargieserard _bne [err] stroke. The
basi ¢ stroke sequence

- as obtalned b ro rsi.on

accordance with the ?’ﬁé‘s%hﬁé‘}?d\»r Cfi ‘éa’r%?bése gé'ﬁ %sat’es z§1§?r16p(§d
sequence of Lgrije J&refhhsﬁcmr Rairch, [Bfd luser phBsbbE Sid Ok Gagupng mode,
t he user presses the whi ch represents a group of rizontal -
strokes, thesede i(etshevWMehofp'prment STioNeugte iiseal Sﬁﬁpé@::[cﬁf off @Rd the """,
key, to cause the prog;an1of the conputer 1 to generate and display on the
CRT 4 the chshacactessfkoketodise2- debermimgre theodadibial tdndexafer for
obtaining and storing the eXti&ﬁ% ed character s roke code 2-113/c, which
uni quel y corPEngﬁﬁj‘s“t Ot hie SCEBF $ERTS ci RLCsSHRPRES @84cFPBed above
for entry of o]

nhm %erJ%o%%iJ?Wt‘l@ 3¢ Eggﬁnﬁ ava Iaaays k?%” H@egﬂ,

Enter the Charac t'he nmenu n ry nD

di spl ayed ongkheve ciRernafaéter GREoke ddde Usen (pyesses fNaothd k¥t o

sel ect the "Menory" node. Through visual inspection of the character [err]
t he user detelthowegh ttherenisind sdmdérsiofoks dur tbrcehafactesx di f fekbat types

of basic strokes and the '\J
code elements "0/" must be added to the character stroke code

to conform to the character stroke code format called for by
the program. The character stroke code 2—11/0/ is then
entered directly on the keyboard by préssing”the nan, "en,
i, "1+, "o*, ”/“.and "'% kKeys in sequence. After such
entry, the eharacter stroke code is displayed en the CRT
screen 4. The subsequent procedure for obtaining and storing
the extended character stroke code‘2-—1l3/c which uniquely
corresponds to the character =% is the saﬁe.as described

above for the entry of that character usingetechnique A.

Aftef'seleéting the "Memory" mode in the manner set
forth above, the user enters on the keyboatd from meﬁory the
full code for the character . |

It is noted that the format of a character stroke
code for a character as required by the program must have all
three basic stroke types present,.evén though the number of
occurrences of one or two of the basic stroke types may be
zero. However, where the character stroke code uﬁiquely

corresponds to a character, the additional code element in



nunber of occurrence of each type of basic stroke to nentally derive the
character stroke code 2-110/. It is noted that although there is no slant
strqke in the character , the code elenents "0/" nust be-added to the.
character stroke code to conformto the character stroke code format called
for by the program The character stroke_gode 2-110f i's then entered
directly on the keyboard by pressing thet2", "-", [err]keys in sequence.
After such entryend e, GhRYRGHEpSLdUE 18 BHEnLS i Sleakeds Oflot Mo TS Glheen
4. The subsequent procedure for obtaining and storing the extended
character stroketbedBullerahlarabteh atriogeckypdeorresponds to the character
[err] is the sane as described above for the entry of that character using
techni que A. Usi Bgingcteahaigue &t Bnger; bhechharagtar &fr] After sel ecting
the "Menory" node in the nmanner set forth aboye, the user .enters on the
keyboard from nermory the fuftl @Wq‘ olm°fiﬁe"§h§1’r%1%‘i &t} %Ieg ﬁ%tte'be 455" tie
format of a char %ﬁ&efflaﬁépi&% £P05ed UboFeCNAMREI Y r A% GAH LEFKY ddifience
program nust have al fee basi c stroke types present, even though the
nunber of occurrggcescfted ®yothé VehidleskehRahast It ixig ekebypes ey be T 0.
However, where the character stroke code uniquely corresponds to a
character, the adiist cstaiokeod® elerfeicomphex stiekd sthhchi agropgirhdel the

al phabetic letter is notEpresent in the full character styoke code. Using

Techni que A to EfgBHetHb Kiffar 4BtEAY B8 APCPREOSSY pithe tREdB3RLC1FTRRke
sel ected by the ugg@e%@ne H\_}_g/gn,ﬂ% 9839 gg?glf%lg)&/e.iggqsgt%ce)r?fp%}g Hlpe

sequence as dict3 | nese "handw ul’'es are
Kw/ which may be decomposed into the basic stroke sequence |—I].

Accordingly, the basic stroke sequence for the character ¥

is —|/ll—|. This sequence may be entered on the keyboard 2
by pressing in sequence the “;", "]%, "=", "l", ":;" and “]"
keys.

The "'" key may then be pressed to cause the pro-

gram in the computer 1 to generate the character stroke code
2—4|1/ and to display the same code on the screen of the CRT
4. If.the user is satisfied with Ehe displayed character
stroke code, he or she may press the "ENTER" key (not shown
in Fig. 6) to cause the program to generate the character
stroke code 2—4|{1/ and to display such code on the CRT
screen along with_each'charactgr in the stored character set
which corresponds to the character stroke code. If more than
one character is displayed, a respective alphabetic letter
associated with each one of the displayed characters also
appears on the CRT screen 4, in which event the user selects
the character ¢4 from the.ones being displayed and enters on

the keyboard 2 the letter corresponding to that character to



first stroke [err] is a conplex.stroke which according to the table in Fig.’
10 may be deconposed into the basic stroke sequence -|/. The third stroke
Derr] is also a conpl ex stroke.which may be deconposed into the basic -

‘stroke sequence |-|. Accordingly, the basic stroke sequence for the
character [err] is [err] This sequence may be entered on the keyboard 2 by
pressing in sequence the ";", "1", "&®PRerr] ";" and "[err] keys. The [err]

key may thencgﬁsgr@§§eﬁ'rc}gqa&agée%éeﬂfraQEoén@?t{&jenakh x& hatakler

generate the character stroke co err] an o di splay e same code on
the screen ofsttbre GR8del unilquebg ¢SEiespbn8iikd SId etheWchiirddadi spl ayed
character stroke code, he or she may press the "ENTER' key (not shown in
Fig. 6) to c¥sdn : e o Eptreln A R &F

2 = 21 T3 @fas¥efr stroke code [err]
and to di splay such caoge %n the CRT screen alq‘%% wi.th each character in the
stored character set %

gttt

1

_ hE_S?r%%ﬁﬁ?F&s"?g“P?lec WACEEF e7 ‘& &% code. |f ‘
more than ongRDaLagidd dy® rlkSPhayadn 3ngeapeildye ol RIGISIIS Jetter

associated w't one “of the displaye aracters also appears on the

CRT screen 4,¢kBe¥bi¢dl £VeRlintbetnsatrorbett s, WhenChorveitdd [ty ] fromthe
ones being displayed and enters on the keyboard 2 the |letter corresponding

to that char aegeente of b&3iccatsekeshdnpiudesmlilo thererbasiamtrokere an

ext ended character stroke code uniquely correspondi ng,tp t he character
Usi ng Techni G¥@eBrt 8ngsht=eYist REI Xfhrifc BECT Y r [ERPh & CRRI RN 15108 ESoMaY he

cher et | ey bl S ISR BHEp+ ongrsh o b e 490 sbonro
presses the "'" key to cause the program to generate a _ \uj
character stroke code number 2—4|1/ and to display such code
~on the screen of the CRT 4. The remainder of . the p;ocedure
for obtaining and storing the extended character stroke code

which uniquely corresponds to the character %, is the same

as previously described in connection with technique B.

The character 53& includes three identical roots

P $ince all three roots are identical,_the order in which
they are entered is indistinguishable one from the other.
Each root is entered by the operator pressing in sequence the
";", "]", "=" and "=" keys. To enter the remaining two
roots, the foregoing key depression is repeated two more
times. Aﬁter all the Strokes have been entered, the user
presses the “'" key'to cause the program'in,ﬁhé computer 1 to
generate the character stroke code 3—3|6/ and to display the
character stroke code on the screen of the CRT 4. The
remainder of thg'procedure for ob:éining agd_storing the full
code for the cha;a:tertéﬁk is the same as previously

described in connection with technique B.



-

sequence of basic strokes includes all three basic stroke types, once this
stroke is entered, the renmaining strokes may be entered in any order. After
entrQ:of the strokes the user presses the [err] key to cause the programto
generate a character stroke code nunmber 2-411/ and to display such code on
the screen of the CRT 4. The renmi nder of the procedure for obtaining and
storing the extended character stroke coée4which unique%y corresponds to

the character [ergdidd TeRBnSale P ToPERVEOUHY chEsakELE connection with

techni que B. Using Techni que -A*"to aracter e character [err]
I ncludes three identical rastmerfliionedadboterre cbatscaee fHenthasalkhréde

order in which they are entered is indistinguishable one fromthe other.

Each root is entetdRntiFaLnEoRpR At or ApFeEding tonFigquemad tihe fable-ofieys.

To enter the remajni ng.t [0 e foregoing k epr.essi gn,i. s repeated
two more times. A’I‘Q'eazé\ll\?h?hgé% &esl%aﬁl 5 %Htgﬁtg e €t H&Er presses

the "' " key to ca € ¢ REQOFGHP | SHPYLR 1 AebOn NI A Rk ekNBontains
character stroke %% é&%.§§%? gﬁgprgegpgilay t he charac?ir éf%gkggcoae %n
the screen of thealRkhteeTbesieiroler tpded haher ohedaceef o obmaynbag and
storing the full code for the character is the same as previously
descri bed in connertérsd Wyt bressing ghe W" keyishrpgengimeehnilpgseRiter Entles
t he Character [erég As nentioned ahoye the charactgr has EEree
i dentical roots [%§] MKREPSF e o Fi §FY %G PhRe PAPEHA S 58, the
root * Is repr@&@ut%&i_ BYed NfenePackCihe BEGAUREE NiSr 0 codieRUgFapPOREd
I nto basic strokes contains

k_/ to display such code on the screen of the CRT 4. The rest of

the procedure for obtaining and storing a full character
stroke code which uniquely corresponds to the character
is the same as previously described in connection with
technique B.

Using Technique C to Enter the Chara et'% :

According to the Chinese handwriting rules, each of
the three identical roots of the character 43% has the
stroke sequence=}/«\ . ‘Since these are all simplé strokes,
they may be converted to the basic stroke sequence —|//.
Accordingly, to enter the character " using stroke
groupings, the operator presses in sequence the "3" key for
three horizontal strokes — — —, the "7" key for three
vertical strokes |||, the "=" key for four slant strokes ////
and the "0" key for two slant strokes //. The latter two
keystrokes may be substituted by the two successive pressings
of the "—" key for three slant strokes /// each. After the
foregoing stroke entry sequence, the user presses the “'" key
to cause the program of the computer 1 to generate the
character stroke code 3—3|6/ and to display such code on the

screen of the CRT 4. The rest of the procedure for obtaining



e

all three basic stroke types, the character may be entered by
_pressing the "g" key three tines. Thereafter, the user may press the
“key to cause the programin the conputer 1 to generate the character st@oke
'code 3-316/ and to display such code on the screen of the CRT 4. The rest
of the procedure for obtaining and s tng a full character stroke code
whi ch uni quely corresponds to the ch cter is the sane as previously
descri bed ing h e [ Cto Enter the
Char act er [er&f%%\%g%ir’gl n\é!u:lg %ﬁg %&#es?gr g%d%%% ru?gs each of the
three identicalrespohding dhehehetistictler {3 is ties dame aérpkev&ﬁ.f#l@rnce
[err] Since these are all sinple strokes, they may be converted to the
basi c strokee@@}éﬁéef?ferwﬁcfln}!@ee)r% ngly, to enter the character .
usi ng stroke groupings, the o or presses in sequence the, "3" key for
' ’fi‘é& ‘5" & 3"’1 tefs RLGR 1T e BUPRPT 1ot

three horizontal stro okes .
[err] the "—" e I O %‘gﬁth ol¢ or two sl ant
strokes //. 3'10 e&?ﬂ ikg;@?}? ieié%r%r’gé}%) su stl%t ut eﬁ%%s;t he two
successi ve %&i@c@ass%iﬁmet okek &bt ihBr B6s$ | sHin I6r ak@swhdde each. :
After the foregoing stroke entry sequence, the user presses the "'" key to
cause the prcqnvamsébnttnaba@deSEIOMeS(yagehereasilﬂu;e@hanéceér stroke code
3-316/ and to display such code on the screen of the The rest of

-t he procedureegiaiqypt GiTahde advantagesisng 59?Lﬁqlqﬁ%§r&BF&?CEﬁ?(ﬂ&§hcode
| d t |
uni quely cor [ rtcz(%n :ngﬂbé ngFﬁoggﬁétﬁact ' %ﬁ&rl osd & H@%rﬁ?gﬁ’ & b%rﬁbeous y

expl ained fo I nese ¢ arac ers w rokes nu ring
| ess strokes cannot be easily recognized, technique B may be -

generally more effective.

' In accordance with the present invention each
Chinese character in the stored character set has its strokes
encoded according to shape and size. Thg size of a given
type of stroke depends upon location and nuﬁbef of strokes in
the Chinese character. A stroke is to a first approximation
a line, whose length is determined by its end points. These
end points may be defined by two-dimensional Caftesian
coordinates;xl. yl and x2, y2 based on some appropriate
origin. The coordinate values may be encoded or entered from \‘)
the keyboard 2. The computer 1 stores the coordinate data
for each stroke of the Chinese éharacter and derives a code
according to the number and stroke type. The coordinate data
and the code are then stored in the memory of the computer 1.

The following is an outline of an example of how
data for the character for the word earth #  is derived and
incorporated in the character font:

1. Determine the size of the Chinese character

desired.



than 10, technique D nmay be advantageous. For Chinese chartcter$-wth °s
strokes nunbering | ess than 15 and whose conversion to basic strokes can be
easi \y¢-recogni zed, technique C may be advant ageous. For Chi nese character
wi th strokes nunbéring nore that 15 and whdse conversion to basic strokes
cannot be easily recogni zed, technique B may be generally nore effective.
In accordance with the preﬁent inveng}og gach Chi nese character in the
stored character set has its sYFbifed EntBUBT ATEIATG t BRsREPR" SHRPi 2 &S
The size of a gi VeRody P& HigstHoke depends upon | ocation and nunber of
strokes in the Chinese character. A stroke is to-a first approximtion a
line, whose |ength is deteRn netcdide iors eendr phatcooriiieaeeenal pos e r@y-hbe
defined by two-di mensional cartesian coordinates x1, yl and x2, y2 based on
some appropri ate BEFQieh ErrRetBedraNbRAtE V4D uesitheiise e¥ABBYRd BF€ ent er ed
fromthe keyboard_ 2. The conputer stores the cqordinate.data for_each
stroke of the Chi ﬁ%%%d’&’%rean?g esar%’rdg Fvggéap%ldgé 8EcBPE ARG D t%tem%j’nﬁer
and stroke type. Jhe pOredi.nghe £t @ nandobh®i £ALR anGekNedr St &thd Bdlike s
menory of the conputer 1.” The foll'ow ng is an outline of an exanple of how
data for the charettedrtficialt beroww @ eaet 6, [BYy](6, 79;:dandvelle adsbrdinate
incorporated in the character font: 1. Determ ne the size of the Chinese
character desiredvalues fopy hppizantaghisksoke charar@ dB-oh) gr 6Hh Dhaper, as
shown in Fig. 7. 3. Encode,or enter the coordinate values for each stroke
fromthe keyboard (2). In fhisAégﬁﬁnﬁlgfsghﬁg Rt ed o ch A,

stroke code 2—1|0/ is displayed on the screen of the CRT 4.

~ By pressing the "*" key."the coordinate values for the end
points of each stroke and the character stroke code for the
character are stored in memory.

5. Enter the last code element of the code to
uniquely define the.character. In this case the full
charactef stroke code is_2——1[0/c. | |

It wiil be understood that each of theé elements
described'abovg,_or two of more togeﬁher, may also find a

useful application other types of constructions differing

from the type described above.



e e

coor di nat e val ues—fer—tteend poi nts of horizontal* $t¥dke & are (4, 5); (8,
5); the coordinat “e end points of wvertical stroke 2 are (6,
3); (6, 7); and ‘j““%g m‘m al ues for horizontal stroke 3 are (3, WNé
(9, 7). 4. After Ing all *entries, the character stroke code [err] is
di spl ayed on the screen of the CRT 4. By pressing the """ key, the
coordi nate values for the end points of each stroke and the character
stroke code for the character are stored in nmenory. 5. Enter the |ast code
el enent of the code to uniquely define the character. In this case the ful
character stroke code is [err] It wll lod.under st ood that each of .the
el ements descri bed above, or two or nore together, may also find a useful
application other types of constructions differing fromthe type descri bed
above. 47 CLAIMS: 1. An apparatus for encodi ng and decodi ng
| deographi ¢ @IAEMSers conprising: (a) entry neans having a plurality of
first actuating nenbers operable individually or jointly, so as to enable
said entry nelans to open aapparatwse O6r témeedingfandndepoddngf or entering a
sequence of basic stroke el enments corresponding to a character being
entered, in ddecegraphic chamwacters weMPHisingeast initially to handwiting

rul es of t he |deograph|c characters, the basic stroke_el ements being of
only three types, nane{8? a.?Eﬁ?&cﬁﬁ%@ss??%k%gePeﬁéHFalltYa°f first

actuating members operable individually or jointly, so

as to enable said entry means to:operate in one of o
three different modes for entering a sequence of bésic -
.étroke elements corresponding to'a character being

entered, in a sequential order conforming at least

initially to handwriting rules of the ideographic
characters, the basic stroke eleménts being of only

three types, namely a horizontél stroke element __ , a
vertical stroke element | and a slant stroke element

/, and a plurality of second actuating members for

entering selection signals;

(b) processing means responsive to a said Q.)
stroke element sequence entered at the entry means for
deriving a character stroke code indicative of the
order of initial occurrence of different types.of the
basic stroke elements and the total number of
occurrence of each basic stroke element type in said
sequence, and for retrieving characters according to

' the derived characfer stroke code. from memory means

storing a character set which comprises a multiplicity

of the ideographic characters each corresponding to a

<
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vertical stroke elenen;iumw ¥ t stroke el enent* /s *and®a bluradity
of second actuating ne ,l ”'ﬂm’m zma sel ection signals; (b) processing
means. responsive to a sai‘d §troker els t sequence entered at the entry
means for deriving a character stroke code indicative of the order of
initial occurrence of different-types of the basic stroke elenents and the
total nunber of occurrence of each basic stroke elenent type in said
sequence, and for retrieving characters according to the derived character
stroke code from nmenory neans storing a character set which conprises a
multiplicity of the ideographic characters &&8h corresponding to a 48
respective character stroke code; and (c) display neans responsive to the
processi ng neans frespgctiveychgraeiescsdrokeciaddesedrid om t he nenory neans,
corresponding to the character stroke code derived by the processing neans;
wherei n sai d second actuat {fd nEHERASYT Breag® QasRPFEIvR F@ntRegnal s are
operable to enter a selecgtion signal faqr, each of a Iurali%g g%_retrieved

characters di spl aPERCEFSERE 2y Offe 41S g & s FokEvedde

derived by the prqcessi neans_corresponds to n o ract in

h
the character set “&RE Fﬁ% HFH?E?%Pﬁ&nﬁEaﬁ?qa?ﬁégﬁéaﬁg\/?t%ﬁ§g$§a§892%5ion
signal for derivi QQr:%ﬂeeﬁto dﬁgrg.g}%_rda%&e[th%t PHR S &L auel y

corresponds to a selected charac
wherein said second actuating members for

entering selection signals are operable to enter a

selection signal for each of a plurality of retrieved

characters displayed on the display means when the
character stroke code derived by the processing means
corresponds to more than one character in the character
set and the processing means is responsive to said
selection siénal for deriving an extehded character
stroke code which uniquely corresponds to a selected
character.

2. - An apparatus according to claim 1, wherein.

\_ said entry means includes a keyboard having respective
keys as said first actuating members, corresponding to
said three basic stroke element types, and further keys
as said second actuating members for entering said
selection signals.

3. An apparatus according to claim 2, wherein the
display means is responsive to the processing means for
displaying a respective additional code element

associated with each of.the characters displayed on the

display means when the character stroke code derived by



2. An apparatus according to claim1, wherei*ntgald eatry means *
I ncl udes. a keyboard having respective keys as said first actuati ng nenbers,
corresgmﬂ"mlﬂuimlgmtree basi c stroke el enent types, and further keyg as
said s #enbers for entering satd selection signals. 3.

An appar‘at Us éccBrd?ng to claim2, wherein the display nmeans is responsive
to the processing neans for displaying a respective additional code el enent
associated with each of the characters displayed on the display nmeans when

t he character stroke code derived by 49. the processing neans

corresponds to nore than one character{yi®. the character set and wherein
said further keys for entering selection signals are for entering the
respective addid igpiideddsy GhedkdcaP506b8haH ¥b! hoeacknah b characters

di spl ayed on the display neans. 4. An apparatus according to claim?2
or claim 3, \deiRidcddeikeshwagihtrastofdesetuahliewhbepsinl eaiantRidtgrt he- =
character stroke code corresponding to a character being entered, and

wherei n the eyeesfomemeEaring Ssetespbosi skghalsharehfpaceartestingke code
entered by the keyboard for causing the display nmeans to display each
charact er of the xgspeztive saddtbiorapondiagelement amssocddteidamidier

stroke code. 5. An apparatus according to claim?2, wherein the
keyboard is reapof vehe chartacters disphjyef oni §heedisedpye maans-

correspondi ng to the basic stroke el enent .t s for pravidin respecti ve
strokepcode!%' An apparatus accoréinép%o c aig % or c é%m(%})

wherein the keyboard includes further keys for entering
the character stroke code corresponding to a character'
being entered, and wherein the processing means is-
responsive to the character stroke code entereé by the
keyboard for causing the display means to display each
character of the character set corresponding to the
entered character stroke code;

5. An apparatus according to claim 2,'wheréin the
keyboard is responsive to actuation of any of said
respective keys corresponding to the basic stroke
element types for providing a respective stroke code \_}
representative of the corresponding basic stroke
element, and wherein the processing means is responsive
to said respective stroke code for deriving a partial
character stroke code indicative of a single occurrence
of the corresponding basic stroke element.

6. - An apparatus according to any one of claims 2
to 5, wherein the keyboard further includes a
multiplicity of keys each corresponding to one or more

roots or strokes decomposable into a common sequence of
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representative of the corresponding basic stroke el ement$ ‘ahd whergin the
processing neans is res ' i ctive stroke code for deriving

a partial character strokggs o ga 6l (Rl of a single occurrence of the
correspondi ng basic strok@!m ‘l;“ “ EJU!E An apparatus according to any
one of clains 2 to 5, whe g € further i'ncludes a nultiplicity

of keys each corresponding to one or nore roots or strokes .deconposabl e

®

into a conmon sequence of basi c stroke el enents, the keyboard being
responsive to the actuation of one of said s corresponding to a root or
stroke for providing a respective stroke co representative of a sequence

of one or nore basic stroke elenents into_which the correspondi ng root or
stroke i s deconpoR8si€ Bhrekecghemenis.oither keyboand ReiNg |xasRoRFiveatry

to handwiting rules for the corresponding root or stroke, and wherein the
oy

processor means i SPeesFEHatIED; 8 RBe 0F) oYs SFTERRPIGING PP VRng a

partial character _code indicative of the._.qrder of initial occurrence of the

different types of°BasPt SEFRkE P§n§ﬁ?§i &gtﬁeﬁﬁﬁ%ﬁcﬁﬁﬂﬁmﬁtfﬁk%c%ﬁ ence
of each basic st r?é&%%%ggglc%%p%f' g 'tsggéxc uengce s gie dxgc_;rg%gs?? St Zn

stroke el enents represen y sardres I'Ve Stroke co

appar at us accordiggf% eagxe@gﬂtgfiﬁkéiﬁﬁi r %ﬁ#?égﬂbﬁ&ﬁhﬁeﬂﬂ9§rgr

further includes erent keys corresponding to ferent groupi ngs of
each basic strokeggkgiBNis hBBokpwRadie ke RJ geRpRMSIAN dradhecastything

of said key corresponding to a particular one
' : at least initially to handwriting rules for the
k—/ 'ccrresponding root or stroke, and wherein the processor
means is responsive to the respective stroke code for
deriving.a partial character code indicative of the
order of initial occurrence of the different types of
basic stroke elements.and the.total number of
occurrence 6f each basic stroke element type in the
sequence of one or more basic stroke elements
represented by said respective stroke code.
7. An apparatus according to any one of claims 2
U to 6, wherein the keyboafd further includes different
keys corresponeing-to different groupings of each basic
stroke element,-the7keyboard being responsive to the
- actuation of said key corresponding to a particular one
of the different groupings of a basic stroke element
for providing a respective stfoke code representative
of the said particular one of said groupings of a basic
stroke element and wherein the processing means is

responsive to the respecti#e stroke code for deriving a

partial character code indicative of the number and



of the different groupings of a basic stroke el emént & er ptthding a’
respective stroke “code representatlve of the said particular one of said

gr oupi ng‘mmummmuu m ke el ement and wherein the processing neans i Swd
r esponsi *1ive stroke code for deriving a partial character

code inditativé of e nunber and type of basic stroke elenent in the
particul ar one of the groupi ngs of a basic stroke el enent represented by
the respective stroke code. 8. An apparatus according to any one of

claims 5 to 7, wherein each partial character code derived by the

. processing neans in response to a respestive stroke code provided by said
keyboard i ncl udes a respective code el enent corresponding to each of said
three types afypensfe migiak as@atcite denayveinhelie paetecalarnonecodr rences

of one or nore types of basic stroke elenments in the one or nore roots or
strokes, or tthe gpsiupisigokst a dmsic soroks palelhegtt vepheseotedt by key. 9.«
An apparatus according to any one of clains 2 to 8, wherein the processing
means incIud&hﬂnﬁﬁﬁPaQK%xﬁuﬁtnka)¢¢Qﬁentry of basic stroke el enents of

two different types for causing the display neans to di splay_a nessage

i ndi cating t $at any r AR FRBRFEIYDIRCHRT ARG E%r?’é%pﬁﬂﬁl § EhaimSt & being

entered may he ﬂ; osed int baS|c rqke el enents ang ?tereg I n any
ce, gr

Carbitrary sed@erfce ¥ %?%%ﬂmﬁﬁ i FERCTET ngoPs $P9 R¥ char act er
being entered,, Q. qcessfilly G}Pé)aaﬁ@ta'ﬁ PESOS AL O CLALAL A 1 YRE LR IAILNE

code provided by said keyboard includes a respective .
code element corresponding to each of said three types \-)
of basic stroke elements, even where there are no
occurrences.of.one or more types of basic stroke
elements in the one or more roots or strokes, or the
basic stroke element, corresponding to the actuated
key.

g. An apparatus according to any one of claims 2

to 8, wherein the processing means includeé means

responsive to the entry of basic stroke elements of two
different types for causing the display means to 7/
display a message indicating that an§ remaining stroke

of said corresponding character being entered may be
decomposed into basic stroke elements and entered in

any arbitrary sequence, irrespective of the handwriting

. rules for the character being entered.

10. | An apparatus according to claim 9, wherein the
keyboard further includes a multiplicity of keys each
corresponding to one or more roots or strokes

decomposable into common sequence of one or more basic
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' . . . . « ¢ o = . ': : .
keyboard further includes a multiplicity of keys each cofrresponting to -one
or nore roots or strokes deco[ﬁosable I nt o common sequence of one or nore

*

basi¢.  52. stroke elenents l, mﬂﬂmmwmﬂ rder conforning at .l east
e ondi ng roots or Strokes, or

initially to handwiting rule i

one or nore basic stroke el'ements, each key for entering the sequence of
one or nore basic stroke elenents into which the correspondi ng root or
stroke i s deconposable, or for entering a basic stroke el enent by actuation
t hereof, and wherein after thé& processing means causes the display nmeans to
di spl ay the nessage indicating that any reergizing strokes of the character
bei ng entered may be deconposed into basic stroke elenents and entered in
any arbitrary seogstenbkal eDeflentsaihegnssgugntial ordsh adonfdrniireg ciar act er
not corresponding to any of the keys of the keyboard nay be entered by
actuating a key cheastpiniitiglly torbathderittingkewlescifors tdte oke

equi valent to the remaining root or stroke. 11. An appar atus accordi ng
to any one of cl atosrespondingwheptsnorh&tpprkesssioryonsaeyr imprefpRstCve to
a sequence of one or nore_stroke codes provided by the keyboard for
deriving a cumul a¥tyekenglerentsst eaRb K8He IPHIPEAETI@Dftheh SeAURRCHfOL
initial occurrence of each type of basic stroke el enent and, the total

nunber of occurr PR sCHI MRER WPRILF SErPERCLPBRBAS PFﬁE’P@HFgééﬂF%d by said

seauence of one of ot siuoks cogescprgvided By SAAMBIRINS 18 FspONSe

entering a basic stroke element by actuation thereof,
- and wherein after the processing means causes the
display means to display the message indicating that
any remaining strokes of the character being entered
may be decomposed into basic stroke elements and
-entered in any arbitrary sequential order, a remaining
root or stroke of the character not correspdnding to
any of the keys of the keyboard may be entered by
actuating a key corresponding to a root or stroke which
is stroke equivalent to the remaining root or stroke.
v 11. An apparatus according to any one of claims 4
to 10, wherein the processing means is responsive to a
sequence of one or more stroke codes provided by the
keyboard for defiving a cumulative character stroke
code indicative of the order of initial occurrence of
each type of basic stroke element and the total number
of occurrences of each basic stroke element type
represented by said sequence'of one or more stroke
codes provided by said keyboard in response to said

actuation of one or more keys.



or nore keys. 12. An appar at us aceording*to ¢l aim”

I spl ay nmeans i.s responsive to the processing neans for .
\ﬂlﬂmim\“ mgrml ative stroke code. 13. An apparatus accordi ng- {
esein said entry means includes a witing pad having a plurality

i ndi vidual 'y actuabte sensing elenents as said first actuating nenbers,
sald sensing elenents are arranged in a regular array having a plurality of
rows and a plurality of colums, so that the actuation of at |east two
contiguous sensing elenents in a row provides an entry signal of a
hori zontal stroke elenent _, the actuat« of at |least two contiguous
elenents in a colum provides an entry Signal of a vertical stroke el enent

|, and the acipati on oAnadppaatubWacebzgeng by eQAingUAS wHEISIH S

provi des an entry signal of a slant stroke elenent /. 14. - A method for
operating a dethe @isptagi mgargsisnrespongieet ity rhen prores=iasy MMearans and «
di spl ay neans, for encodi ng and decodi ng i deographi c characters conpri sing
the steps of: fon)dbgplaying thedcumulatiwensteoleeddd. y in three

different nodes by actuating selectively a plurality of first actuating
nmenbers of th&3entry nBRn3PPBFatHEcPPAGTAANG ftoe Cdpdierh a WhefiRbze of one

or nore basic stroke elenents re resentln% a deconp05|t|on of the stroke or
strokes of a §ﬂéﬁa€PE¥Yb@?ﬁﬁseﬁPE}BGes riting pad having a

Pplurality of individually actuable sensing elements as
said first actuating members, said sensing elements are
arranged in a regular array hav;ng a plurality df rOwsS
and a plurality of columns, so that the actuation of at
least two contiguous sensing elements in-a row provides
an entry signal of a horizontal stroke element __ , the
actuation of at least two contiguous elements in a
column provides an entry signal of a vertical stroke
element |, and the actuation of at least two diagonally
contiguous elements provides an entry signal of a élant
stroke element /.
14. - A method for operating a data processing iﬂj
~system having entry means, processing means and display
means, for encoding and decoding ideographic characters
comprising the steps of:
(a) . operating said entry means sequentially
in three different modes by actuating selectively a
plurality of first actuating members of the entry means
- for entering into the system a sequence of one or more
basic stroke elements representing a decomposition of

the stroke or strokes of a character being entered
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conformng at least initially—tothefandwiting rul es ‘ob % he charactef

the basic stroke el enents ent g ' nmeans being of only three
typeg, nanely, a horizontal sﬁiﬁmnmawmﬂmﬂ vertical stroke el enent and
a slant stroke elenment /; (b) derieving By ®perating said processing neans a
character stroke code indicative of the order of initial occurrence of each
type of basic stroke elenent and the total nunber of occurrences of each

el ement type in the entered sequence of basic stroke el enents; (c)
retrieving froma character set"stored in a nenory of said processing neans
one or nore characters corresponding to thee=ghgracter stroke code, the
stored character set conprising a nultiplicity of characters each

correspondi ng to adrEEaeing Gt Meast einstiakeycade thed hatidtiing numlseai d
di spl ay neans each character corresponding to the character stroke code
retrieved fromthestthedchdraciotr, the;bésicsstrokeyelemepdisatentered via
plurality of second actuating nenbers of said entry neans for selecting the
character being erthe ehtrymeanrs dreingt @f sondynhyeeptapPes WaNe¥ e &han
one character of the character set corresponds to the character stroke

code, and (f) driaonin) HEIpkR RLeReNFeans PoVESTtdcRlaF Bk Rtement

character stroke cpde unique“y _
| and a slant stroke element /:

- (b) deriving by operating said processing
means a character stroke code indicative of the order
of initial occurrence of each type of basic stroke
element and the total number of occurrences of each
element type in the entered sequence of basic stroke
elements;

(c) retrieving from a character set stored in
a memory of said processing means one Or more
characters corresponding to the character stroke_code,
the storéd character set comprising a multiplicity of
characters each corresponding to a respective character
W, stroke code;

' (d) displaying on said disp;ay means each
character corresponding to the character stroke code
retrieved from the stored character set;

(e) selectively operating a plurality of
second actuating members of said entry means for
selecting the character being entered from the
characters being displayed when more than one character
of the character set corresponds to the character

stroke code; and



&
-

corresponding to the sel ected character when nore ‘t hdntone. char act.er *of thé
stroke -code. 15. A net hod
14 wherein the step of operating said entry neans 4

mmam sal d first actuating nmenbers for entering one or nore

af as*c stroke el enents respectively representing one or nore
roots or strokes of the character, the sequences of basic stroke el enents
representing the roots or strokes are entered in a order conform ng at
|l east initially to the handwiting rules. 16. A et hod according to
claim14, or claim15 wherein the str | ement sequence is entered in a
order conformng to the handwiting rules until two different types of the

stroke elements have RegN PYPSARARPEH ddéé’é%@rxﬂéénéfi:sr%%ﬁﬁn 17.
A nmet hod according to any one of clains 14 to 16, wherein said entry nmeans

I's a keyboardn @mehla@§mﬁcmer§ﬁﬁd@ Tde aMigqua®ans i ncl udes enteringa
the basic stroke elenents of the sequence by using a different key of the
keyboard cor cesmesgonging azc tHey meledctieasichastaoter ebkarnhoré8than A

met hod according to claim17, wherein  the step of operating said entry
means i ncl udeseepharianram @ Hrthe charasttensat regeresponfie thathet er by
using a HU|tlﬂ§%P|ty of keys of the keyboard each corresponding to one or
nore roots of flaekosmsie into a cormmon sequence of one or nore

15. A method according to claim 14, wherein the
step of operating said entry means includes operating :
said first actuating members for entering one or more \~)
sequences of basic stroke elements respectively

representing oné Oor more roots or strokes of the

character, the sequences of basic stroke elements
representing the roots or strokes ére entered in a

order conforming at least initially to the handwriting

rules.

16. A method according to claim 14, or claim 15

wherein the stroke element sequence is entered in a

order conforming to the handwriting rules until two ;,)-
different types of the stroke elements have been

entered and then in any order afterwards.

17. A method according to any one of claims 14 to

16, wherein said entry means is a keyboard, and the

step of operating said entry means includes entering

the basic stroke eléments of the sequence by using a
different key of the keyboard corresponding to each

type of basic stroke element.

18.° A method according to claim 17, wherein
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basi ¢ stroke elenents in a order conformng at | east i'ni:ti.'aﬂly't-o'-the°-

handwiting rules. 19. e yng to claim17 or claim18,
whenei n the step of sel ecfiH I“ﬁ Hﬂﬂ:ﬂ li ncl udes using the keyboard to

enter an additional code el ehemt asseocli ated with the character being
sel ect ed.

Se.
the step of operating said entry means includes
entering one or more roots or strokes of the character
by using a multiplicity of kéys of the keyboard each
corresponding to one.or more roots or strokes
decomposable into a common sequence of one or more
basic stroke elements in a order conforming at least
initially to the handwriting rules.
19; A method according to claim 17 or ciaim 18,
wherein the step of selecting the character includes
using the keyboard to enter an additional code element

associated with the character being selected.




