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"NETHOD AND APPARATUS FOR VALI DATI NG THE ENCODI NG OF AN | DEOGRAPHI C

CHARACTER' The invention relates to a nethod and an 5 g

~val idating the encodi ng of an ideographic character, and |§Z§ ?gy ﬁa
a

val i dating the encoding of a character encoded accordlng t set of

" pre-determ ned basic strokes. Sonme witten Iaﬂguages such as Chi nese, 10

-Japanese and Korean, use individual synbols (that |s | deogr aphs, or
i deogr aphi c characters) to represent individual wor or _concepts. Such
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“traditionally possess an alphabet from which words and
phrases are constructed. Although a language may have

15 30,000 or more ideographs, generally fewer are required
for everyday use. However, even for everyday use, the
number of ideographs with which a person must be
familiar is relatively high. For example, in Chinese,
a written vocabulary of 10,000 ideographs would

20 generally be sufficient for most uses. Some official
vocabularies define about 7,500 words, which would
provide reasonable proficiency in written

communication..
\/: : Such large numbers of different ideographs
' 25 result in difficulties in written communication. A

writer must have a high degree of literacy. He must
have most standard ideographs memorized, or be
constantly checking an ideographic dictionary. A
publisher must have a substantial library of diferent

30 ideographic characters.  Physically, it may be
difficult to store a large number of ideographic
printing elements. Once in storage, it may also be
difficult to re-locate a particular printing element
for use. Typewrlters may:. have hundreds of keys,_

35 resultlng in slow, inconvenient typing. )
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Simlarly, in teleconmunications or in electronic data processing systens,
conventional ly each ideographic character is assigned a unique, but .
arbitrary code. In order to input text into such a 5 system an operator
must ,menori ze thousands of codes, or be-cgnstantly checking codes froma
table. The former case requires a highly trained operator. The |atter case
requires |arge expenditures of tine. |In addition, tables, lists or
dictionaries of ideogr&jpmitatdy,chardelecemmopricenientsi eralilny arranged
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from a phonetlcally arranged table.

15 ' In order to improve the use of ideographic
characters, particularly in electronic applications,
various methods have been proposed for the systematic
encoding of ideographic characters. See, for example,
United States patents 3,665,450; 4,173,753;

20 4,327,421, 4,379;288; 4,462,703; 4,490,789; and
4,505,602. The specific application of such methods
may vary depending on the specific language. However,
in general, the principles for such methods are '

. similar. _

25 Generally, the ideographic characters of the

. language are andlyzed into their component strokes.
Such strokes are compared to a pre-determined set of
idealized basic stroke elements. Each basic stroke
element may correspond to one or more actual component

30 strokes. Each stroke in the character is identified
with one of the idealized basic stroke elements. For
example, United States patent 4,173,753 teaches that
most Chinese characters may be reasonably encoded by
considering only six basic stroke elements - a _

35 horizontal stroke, a vertical stroke, a dot, a dash



-3- (oblique) stroke, a clockw se angul ar stroke and a counter-cl ockw se
angul ar stroke. As shown in various exanples therein, different ideographic
rcharacters nmay be encoded, and even approxi mated, by considering the 5 sane
si x -basic stroke elenents. United States datent 4,173,753 teaches a
relatively sinple scheme for encoding. Qthers, such as United States patent
I n conventional codi ng nethods

"3, 665,450, ma ach nmor e conpl ex net hod.
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15 code. The code components of a character code
correspond to the component strokes of the -ideographic
character. |
The code components for an ideographic
character are ordered according to a pre-determined
20 sequence or pre-determined rules to form the character
code. The character code may then be used as desired,
for example, as input to a telecommunications system or
an electronic data processing system. Typically, the
pre-determined sequence or rules correspond to those of
~ . 25 traditional character writing. For example, in some
languages, the component strokes of an ideographic
character may be written from the upper left hand
corner to the lower right hand corner. Accordingly, an
encoding scheme for such language may typically follow
30 the same convention. That is, the first code
components in the character code would correspond to
~the component strokes of the upper left hand corner of
the ideographic character. The last code components of
. the character code would correspond to the component
35 strokes of the lower right hand corner-6f the '



-4- ideographic character. Conventional coding techni qgues pose nunerous
difficulties. First, a highly skilled and literate operator is required,
because of the necessity of 5 knowi ng-traditional stroke witing order
or rjules. Second, different people fromdifferent places or with different
educat i onal backrounds may be familiar withdtfferent stroke orders or
rules. Accordingly, it may be difficult to define a standard stroke order
or 10 standard rul es. . Third, many strokes of an ideographic character
are not necessarid8PIARLS (GPATASGHS T4 abl e with one of the defined basic
stroke el enents. For exaynvan i dercoadi ngyteclent qliys ap6s & okemepoas dot

el enment, whereas,, | ff.erent. perso | d 1fy, i§,a S5 g horizonta
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codes are ordered according to the coaneX|tg_t_ereof,

example, one person may idenftify a stroke as a dot
element, whereas a different person may identify it as
15 a horizontal element. ' '

Because of such difficulties, conventional
encoding may result in coded characters and text which
are significantly inaccurate. In the worst case,
decoded output may be virtually incomprehensible. Even

20 in the best case, there may be significant errors which
may cause unrelijability, inconvenience, embarassment or
poor decision making. '

According to a first aspect of the invention,
there is provided a method for use in validating the

25 encoding of an incoming ideographic character code
having a particular complexity and which has been
encoded by means of predetermined basic stroke '
elements, said method comprising the steps of

electronically analysing the incoming character

30 code and determining the complexity thereof;

electronically searching, based on the
determined complexity, an appropriate subset of a set
of standardised ideographic character codes correspond-
ing to standardised ideographic characters, and which

35 codes are ordered according to the complexity thereof;



-5-"electronically determining a portion of the appropriate subset which
portion contains standard character codes having the cl osest matches with
¢ he incom ng character code; and 5 di spl ayi ng the standardi sed
| deographi ¢ characters corresponding t-o the character codes of the portion
by nmeans of which one character nmay be vaki 8ated as the correct
Tepresentation of the character corresponding to the incomng code. 10
According to a second aspect of the invention, there is provided an
‘apparatus for validatingeleetesebarhbyofetarmindngng sRationeofhihieng a

particul ar corrpl@wapmit@nwsleetaﬁﬁi)eﬁl Bert9on %%ﬁmfs RrAnQagdm ned
basi ¢ stroke el enents and to define_an
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i nconi ng character ¢o he 25
i nconi ng char act ¥3! béetedi ay t%etﬁ@rrﬁéénfﬁgréﬁﬁﬂ&éﬁéﬁ"c@@eth@onpar|son

boundary setti ngcﬁ@»a&l@t@pn@@ﬁ@glpbﬁdmgdtsoméentbmam@l Xolde .nmeans,
char acter mrrpar at or neaps conpect

dt
storage neans connected 1%° %5?H"goﬁﬁaFaF8F°ﬁﬂaﬂ§pF6F Q?oﬁiﬁgque“nggvd
set, said boundatWesettsnmrmeamsdbenngpppeaabhefbo ypddidlat iagpahiel on of
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cl osest match betamphexihty arm@oanngdeﬂaaacoedlag to @ogeoapdof said

standard charactgre §0@rmf¥d basic stroke elements and stroke

15 sequencing rules to define an incoming character code,
for use in association with a set of standard
characters, encoded according to said group of pre-
determined basic stroke elements and stroke sequencing
rules to define standard character codes, each standard

20 character having a certain complexity, said set being
ordered according to the complexities of the standard
characters, the apparatus comprising character
complexity analysis means for receiving the incoming
character code and determining the complexity of the

25 incoming character according to the incoming character
code, comparison boundary setting means connected to
said complexity analysis means, character comparator
means connected to said boundary setting means, storage
means connected to said comparator means for storing

30 said set, said boundary setting means being operable to
specify a portion of said set according to the
complexity of g€aid incoming character, said comparator
means being operable to search said portion for at
least a closest match between said incoming character

35 code and a said standard character.code, and
determining a sub-set of said portion, said sub-set



determ ning a sub-set of said portion, said sub-set. -6- containing at
| east one standard character code having said closest match with said
‘incom ng character code, and sel ector neans connected to sai d conpar at or
neans for selecting one nenber of said sulg-set of 5 closely matched.

! stanbard character codes as the correct code for said I ncom ng character.

The nmet hod and apparatus of the invention allow coded ideographic
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described preferred enﬁbeumehhgdonndheppnveﬁwsomf Rihgurimveeritsi an bl ock

di agram of an é‘PP@&aEHéeﬁC?BEGP dph@ct Pﬁar%\é% ilsO%to 4 validared Figure 2

Is a table, Ilstlng ers rom a eflned set of eogr aphi c
characters, org@h? éHeéMCSPHFKéYté"éhépac‘!@é‘ﬂe@&n‘ﬂl-exﬂth)“ sFl%ﬁI‘r@' JN3B a

bl ock di agrem pé pPEgu RO vremﬁdehbheocfgmmy @hc@ﬁﬂ%lﬁﬁ%@rmﬂ gur ef
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setting neans fndeguerddly, if at all, an operator's speed or

efficiency. ' -
The various features of novelty which

15 characterize the invention are pointed out with
particularity in the claims annexed to and forming part
of this disclosure. For a better understanding of the
invention, its operating advantages and specific
objects attained by its use, reference should be had

20 to the accompanying drawings and .descriptive matter in
which there are illustrated and described preferred
embodiments of the invention. |

Figure 1 is a block diagram of an apparatus
according to the invention;

25 Figure 2 is a table, listing sample characters
from a defined set of ideographic characters, organized
according to character complexity;

Figure 3 is a block diagram of one embodiment
of the complexity analysis means of Figure 1;

30 Figure 4 is a schematic drawing, illustrating
the layout of a sample index as may be used in an
embodiment of the comparlson boundary settlng means of
Figure 1; '

Figure 5 is an example, showing the operat1on

35 of the complexity analysis means of Figure 2 in



. Figure 5'is an exanple, show ng the operation 35 of the conplexity analysis

~ means of Figure 2 in -7- relation to a particul ar ideographic character;
Fgure 6 is a block diagramof an apparatus according to a further

enbodi ment of the invention; Figure 7 is-a7zbkock diagram of an apparatus 5

" according to a further enbodi ment of the invention; Figure 8 is a block-

di agram of an apparatus according to a further enbodi nent of the invention;

Figure 9 is andladtiah atp aan pdrtihcappar idesgnepbidi nharacaefryrt her

enbodi ment of the Invew:4¥ka|nvent|obIOCKFagHgFaﬁofisaﬁ éﬁ?éqgkhgodiagram :

of a method accordin n; ~and ure bl"e npari ng
various terns. dRFNTiNG t® FiGurether embedimantoafdéhecdnyenidosnding to

the invention is shown ppwmﬁgtpdlgo |9pyékléla&pgﬂsg$2ls gggg gﬁg be for

exanpl e a keyboard or digitizer. dat ) on, devi ce to receive
a char act er Scod€ 47N ptA %eﬁ%%tﬁgﬁ embed éﬂéﬁﬁc?@rtﬂédénﬂéﬂﬁégénts an

encodi ng of an |deogrewﬁmguﬁ@agap§eg @P@@KddDSgF@mao$ehnOEpB%QaQ%%er”‘ned
basic 20 stroke el epents, and Pl & etern% guepc 200|ng rul es.
The character &GFETENE 49 ihg %ﬁt%%ﬁ SRRABLRERE S ﬁ &Bﬁgﬂ @R 5bei ng an
el enent code. The codel%nnpundhtssoé bheckhaiagrem ofdencappesrptnd to Lhe
conponent stro e 2 i.ence, the
vamoous terns la%?:ugpced”rﬁ ftﬁ é)gféﬁggﬁg %@ﬁiﬁégtsgf ?ﬁ%t ﬁgpéﬁgilg re 11.

Val i dationl8evice 10 tdstguneel Gal$ datychemahiecchhageasr ofodemethadmanner
descri bed bel owc AT diidd gga@ﬁ@nln¢én{p@hch§ﬁacter code is incorrect,

valldatlon deV|ce 10 ma actjvate an optional alarmneans to alert t he
opet at or. Valldatlon(j\AQ%?%O1hnystheﬁﬁ%}%séﬂmpérgﬁﬁuﬁaﬁﬂ°Hés§ﬁ5m§

correctly encoded char Refadrring tH¢ PPRIPEOT, a validation device 10
according to the invention is Shdwn connected to input

15 means 12a, which may be for example a keyboard or
digitizer. Validation device 10 is adapted to
receive a character code from input means 12a. The
character code represents an encoding of an ideographic
character according to a set of pre-determined basic

20 stroke elements and pre-determined sequence or
sequencing rules. The character code is a string of
code components, each component being an element code.
The code components of the character code correspond to

. the component strokes of the ideographic character.

25 For convenience, the various terms as used in this
Specification are set forth in Figure 11. Validation
device 10 tests the validity of the character code in.
a manner described below. As will be seen, if the
character code is incorrect, validation device 10 may

30 activate an optional alarm means to alert the operator.
Validation device 10 may then present a group of
possible correctly encoded characters to the operator,
who may then select the correct character or make
another attempt to correctly encode the ideographic

35 character which he desires to enter.
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who may then select the correct character or nmake another attenpt to
correctly encode the ideographic 35 character which he desires to enter.
-8- The output of validation device 10 is connected to system 14, which may
be a, tel ecommuni cati ons system an el ect+#o8i € data processing system and
el ectronic typewiter output or 5 the like. Validation device 10 accordi ng
to the invention conprises a character conplexity analysis neans 16,
adapted to receive the Tdrearcuctput cotieval bdathpot deeiceeld24s Conplexity
anal ysi s ”Eansc%@dé%ﬂ&&”€§?§?§€bﬂ014asfﬁ?éhtﬁﬁ cggphexity of the incomng
character. Conplexity may be ‘conveni ently con5|ﬁered as a physical property
of the charact &elggommuwhi Gatsians ey sikem, RaPcelenbredici data 2, the
characters in tphededfdi Mpndy SdmiMamd ce P&E BRERC bi{b@ﬁf‘@‘ﬁékn@u%@'ﬁﬁ' F ty.

It is to 15 be noted that said characters generally have increasingly
conpl i cat edSge r d visual appearance.  Conplexity anal ysis neans 16,
more specifically, is Madridd®idmw deouitet h@ dotardingbeo the2@nveaddon

character 1 englTOIRTIRES dorSLAREHERY | SO HLE EREaRe) FERS "nRAFRCrE, “Code

‘and, thus, to tadaphethdro ofecmimporte shbavaeterncotie Fdemgiaphitc delvdrcact er.

e ot o (L0 CHIRXTRY 29a 100 RESREIIEOR BRI N L L L,
16 is oper a0l e ¥s$ &b ither qamp kevai bt @f t@ﬁgihcﬂnhﬁérchéréﬁéeﬁutput.
Conpl exi ty analgywipl d¥XYE My Bef@ombbyi bt dySeoRPidePesaRkeat hyRuRialt he
nunber of code conpoqgnt%(%he%uﬁgﬁgf{e;egt géegﬁngtgog%rhgthgg-character
cade string. Property o e ¢ cte as
Referring to Figure 2, the characters in the left hand
column are arranged by increasing'complexity. It is to
15 be noted that said characters generally have
increasingly complicated geometry and visual
appearance. '
Complexity analysis means 16, more .
specifically, is operable to count the total number of
o0 c¢ode components in the character code string yielding a
length number. Such character length number
corresponds to the length of the character code and,
thus, to the number of component strokes in the
ideographic character. The character length number may
25 also be considered as a first approximation to the
complexity of the character. Complexity analysis means
16 is operable to deliver the character length number
to one output.
Complexity analysis means 16 preferably is also
30 Operable to count the number of code components of each
different element code in the character code string.
Such counts may be considered as stroke counts,
representing the number of each different type of basic
"stroke element associated with the ideographic
35 character. '



Such counts may be considered as stroke counts, representing the nunber of
~each different type of basic stroke el enent associated with the ideographic
«35 character. -9- Conplexity analysis neans 16 preferably is al so

operable to assign a pre-deternined relrafi IFity wei ghting factor to each

el enent code. The weighting factors are pre-determ ned according to the

‘likelihood 5 of a correct (dentification between conponent. stroke of an
i deogr aphi ¢ character &PBPHREIEY #R& Mééﬁcm§@P§ké%bm5ﬁ§ﬁGéLN%ib%ting

“factor sf are uiaaplsa} ﬂop%d@bléOtbakesii|§h0a89¢eugbtﬂm'iddld9 mrm‘la(t)lsﬂ bit pet vvelen
types of strokes. and. bas [0 egent.s. r exanp a 10. hori zont a
stroke woul d W?{@FWIQ ntggfaﬁe%goﬁﬁﬁg‘;&tl\?ﬂ?ﬁ%a c@é&[l cg]heoat'sq lt,gr}g[wﬁ(e

-el ement. HowevRagtors napéet pserdeteemibhedcacicusdd ng ttho & haotl idesl head oke
el enent, depengdin [ all r , | 1] t asic
stroke el eer?gntg# a%dgﬁﬁ;égﬁkgaggg?wkgt%ﬂ %&tﬁ’éﬁ%"ﬂ?’[@@ﬁﬁ’{ﬁ‘.é #e’gonksgw
preferably is &f sanopdeaprapbbcnoharpcyeraandsonek®fcdhe basia sstroke

correspondi ng deimemLs | L YWUTLAThIrhREDRS, AR Ws¥l i WIGHY o Staike
count. Finally, conplexity ahalysis neans 16 20 preferably 1s al so operable
to add the meibmﬁ%da%€?6kg peshiBleoganfus iod Pedweed dypesctdr conplexity

nunber. The Coﬂpi@%éiYaﬁﬂﬂbﬁﬁiHaitbﬁkéoéébﬁ%hQ@.aSFdﬁHéX#Mﬁﬂ@w an
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Figure 2 illustithtes senpiealdeagiepbiteokeardement .ar Howgadkmccioy ding to
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30 out put. element, depending on the ideographic character,
handwriting style, basic stroke elements and the like.
15 Complexity analysis means 16 preferably is
also operable to multiply each stroke count by its
corresponding reliability weighting factor, to yield a
weighted stroke count.

Finally, complexity analysis means 16

20 preferably is also operable to add the weighted stroke
counts together to yield a character complexity number.
The complexity number may be considered as representing
‘an assessment of the complexity of the character,
taking into account the likelihood that its components

— 25 may be confusing and improperly encoded. Figure 2

illustrates sample ideographic characters arranged
according to character length number and character
complexity number. Complexity analysis means 16 is
operable to deliver the complexity number to another

30 output. .

Referring to Figure 3, there is shown, in block
diagram form, one embodiment of character complexity
analysis means 16. Length counter means 18 is adapted
to receive the character code from input device 12a.

35 Length counter means 18 is operable to count the total
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; Referring to Figure 3, there is shown, in block diagramform one
! enbodi nent of character conplexity analysis neans 16. Length counter neans

18 is adapted to receive the character coﬂﬁ frominput device 12a. 35
t

Lengt’h counter means 18 is operable to co “the total - 10 - nunber of
code conponents in the character code string yielding a character-1length

nunber , andixnﬁﬁmbyﬁr Fh§QSQaEﬁﬁbSﬁegﬁgeI%Ot%%edﬂgﬂggﬁgy] %] @%g nber

count to anot her out fier means
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char act er s. (]QnﬁnfstMIm@ansCPESSSfmpermbhast@OduseQmeﬁdbkEMtbConponggts
of a particul ar code e ter neans

are cgnnected taﬁ%acﬁ oht%ﬁtfoftéPaS Eegﬁukeghgpgbeﬂégcﬁﬁu er means 22
20 is operabl £hrasiame ¢¢QBn&hbbﬁgoﬂccondIOGnﬁOnedemaﬂﬁxﬂadELof a
particul ar 1gl enerds eodfe RNpe 4 Qs dE‘b' H@Flﬁe§t ranﬁawu%ttp%t%n Uil e A

mul tiplier neans 24 J connect to t ou troke counter neans
22. Egch 25 mAng i} rem%%hsegﬂmﬁgtoﬁﬁﬁﬁﬁke 48 #het iy stira tad oke count

by a pre- determmmﬂirrfén?blfiw Wtﬂ“ﬁg“*??‘g?“g@‘gﬁg“ﬂ%" \bq;gzef's}e;ﬂ/e'tght ed
e by o AR Pt P SRR e b e ot T dend
on the number of basic stroke elements in the method
15 used to encode the ideographic characters. Classifier
means 20 is operable to direct all code components of a
particular element code to the same output.

Stroke counter means 22 are connected to each
output of classifier means 20. Eéch counter means 22

20 1is operable to count the number of code components
received of a particular element code and to deliver a
stroke count to an output.

A multiplier means 24 is connected to the
output of each stroke counter means 22. Each

— 25 multiplier means 24 is operable to multiply the stroke
count by a pre-determined reliability weighting factor
and to deliver a weighted stroke count to an output.
Different multiplier means 24 may be set to multiply
by different factors. A multiplier means 24 may be

30 adjustable, in the event that it is desired to vary the
weighting factor.

An addition means 26 is connected to all
outputs of multiplier means 24. Addition means 26 is
operable to add together all the weighted stroke

35 counts, to yield a character compIeXity number -and to



; 30 adjustable, in the event that it is desired to vary the weighting

! fastor. An addition means 26 is connected to all -outputs of multiplier

! means 24. Addition nmeans 26 is operable to add together all the weighted

. stroke 35 counts, to yield a character=cdtplexity nunber and to del i ver

" sane to an output. Referring again to Figure 1, conparison boundary setting
nmeans 30 is connected to the outputs of character conplexity anal ysis neans
16. 5 deshiyehr §aBet tPnaNnBHKBYUSBE i s operable to deternine two

particul ar address |ocarepaprafigf BEE1hOROF ilgheechar a@ar it h nunber and
resses to two outputs. One such

. conplexity nunmber and to_deliver such d
address corres %ﬁgd?ByasgngFpnBeFBéasaoHF £RangcHed 19 ttdhes utputs ng
I'oca;iog.d Bounlcbif yclsetatngrneaﬂiglaﬁiicynhn'ﬁrl?sd@ im@a@:g“ﬂ'ﬁ.i Index li st nrbm%'c':ms
. 31 of addre ocations .ength_nu r .and co exity nunmber. A
" | ayout of a%%ortion of %gééﬁng ?ggﬁkspi@Faﬁégﬁ 37 PQeWgﬁd§tr ed 15 in
: Figure 4. G verdetgrmpinei twoapartiguhaandddoepsiseliocytiomseras Famotsiron
i setting nmeans [ p artizn r fr t i ndex
: 31. For exanplé?rrgpgrgéﬁgé?gégiggbgeh,BP@Pskeﬁéthﬁﬁﬁggsﬁig éﬁ@h% npl exity
! nunber 25, the 3drie ndebbvendsuebsaddresses Bouiwar pudputisng BrensSBM i s
" al so operable t@jdeesd i éyrk§pbhas SHHNE §@9P%g§?eﬂBCEQQOﬁfaQB%ewtﬁﬂﬁé | ndex

31 need noH actual ly_tapul ate Lhe finishing a Ss because It can
. cal cul ated PrortQ e E1BFEAHRG akiRF 8E10BF t he subsequent |ength/ conpl exity 25

entry in the table. A@E@Wﬂdmg#ysetbenéiméaﬂkngoaderﬁﬁnﬁoﬁhiqmt@%ﬁ%hgd
L e SadE DY nEAT BP Ak TXRRR Rnshrraghed Moy o
m nus 1, yielddslangthimisihengamddcespl é49tfonuhbegt.h A layout of a
portion of a sample index list means 31 is illustrated
. 15 in Figure 4. Given any particular length and
; complexity number, boundary setting means 30 is
operable to select the starting address from the index
31. For example, referring to Figure.4, for length
number 10 and complexity number 25, the starting '

20 address is 600. Boundary setting means 30 is also
operable to identify the finishing address, in the
example, 649. Index 31 need not actually tabulate the
finishing address because it can be calculated fron the
starting address of the subsequent length/complexity

~— 25 entry in the table. Accordingly, the finishing address
portion of the table in Figure 4 is shown in phantom.
In the example, the starting address for the next entry
(length number 10 and complexity number 26) is 650,
minus 1, yields the finishing address 649 for length

30 number 10 and complexity number 25.

Character comparator means 32 is connected to
the outputs of boundary setting means 30. Comparator
means 32 is also connected and adapted to receive the
character code string from input means 12a.

35 Comparator means 32 is also connected to an



. 30 nunber 10 and conpl exity nunber 25. Character conparator neans 32 is

connected to the outputs of boundary setting neans 30. Conparator neans. 32
is al so connected and adapted to receive the character code string from

- input neans 12a. 35 Conpar at o~ ri@arms 32 is al so connected to an
* - 12 - information storage neans 34. Storage neans 34 contains a collection
~or set (for exaqgéﬁgpa library, listing or data base) of all standard

i deogr aphi ¢ chat 3t1Q8,S18rae6 M8ANSsS4i-dedOX3eS) meancB% system 14

i s expected to comipimate. coFdedtidnoarapdti  folrokKdmpld,l @ AAHEAY Y
encoded formto, define a sta@ga de for, such ideograph. O her
u

%d char acter c% y
i nformati on, suthS &Y P fig Aae’oP Tt B ladtandardedgeagniapifar act er
may al so be comthamedteénss(sapgé01000meanneldé ﬁﬂe@g&@@h@ﬂhomnMdﬁlthe

. standard ch de, T d.ch t in,th t .
arranged goder 13t 9RcE? of RoeRBEEBRI 15 RRTaF1aRR. Corln dsPanabingont

is according tsu®redhinattercbengthlgnéncodedefiotrm nondefine R ef erably,

the codes are f{ ' d S rdi ng.,to | ength
nunber . then wii Rd @ nERFPaLEef EhAR BbY SHOR:TNFoRE B, By hunber
Such an arrangeffRr®RbleMessuahopsefPRgtbe puspytapii ¢h20 acdhalact ers

cor r espondi ng rm@ﬁﬂ?ﬂiénéﬁéﬁﬁkﬂgr\,’ihﬂ?' aqeapnghbmaga@aarﬁt %rtcﬁa]aad‘és 32

i s operable _to indivi e .ncom ng character code W

ally conpare t 1
pref erabl y 18nl W&fTbori4 ol ofStPelatdRRardtBodhe. standard sanactes
conpar at or nearcpd¥. i s operable to nmake conpari sons between the incom ng

character code and all standard.character codes stored fromthe starting
address to the finishin %dﬁf%gg?r nﬁﬁﬁgﬁsiﬁy,C8§e§t6Pa§@ené§ﬁsa§@ as

arranged generally according to. complexity.
Specifically, such arrangement is according to

15 character length and complexity numbers. Preferably,
the codes are first arranged into standard sub-sets
according to length number, then within each standard
sub-set according to complexity number. Such an

_ arrangement provides an ordering of ideographic

20 characters corresponding roughly to increasing visual
complexity.

Comparator means 32 is operable to individually
compare the incoming character code with preferably
only a portion of the standard codes. In particular,

~ 25 comparator means 32 is operable to make comparisons

between the incoming character code and all standard
character codes stored from the starting address to the
finishing address, inclusively, of storage means 34 as
determined by boundary setting means 30. Furthermore,

30 comparator means 32 is operable to rank those standard
codes which are compared according to the closeness of
a match to the incoming character code. After the
comparison operation, comparator means 32 preferably is
operable to deliver at least the highest ranked

35 standard codes and their ranking scores to outputs. In



determ ned by boundary setting means 30. Furthernore, 30 conparator neans

32 is operable to rank those standard codes which are conpared according to
the closeness of a match to the incom ng ﬁgaracter.code. After the

conpari son operation, conparator means 32'preferably is operable to deliver
at | east the highest ranked 35 standard codes and their ranking scores to

outputs. In

13 - the event of_ an ex arat o aps 32 is
operable to deltir\?ereva?'{)kr @%eﬁ%r%%@% %1%3?%@%T%€£Pr@%ﬁ%g?§i Tg a
‘mat ch, score. Gperabdieort oredmisi VEr nayp be- detormibmed ombgh&st appasabde know
in the art. appgy at | n ronic integrated circuit sold
under the traggﬁgﬂfﬂ§%§zfﬁTvyémﬁiﬁﬁbfﬁgﬁgéinity Devi ces Corporation
However, other conpar atlmparao treledes udednarxRet d neerventionay neans 35
IS connected t £LYP r andg 4 t eiye pt | east
t he hi ghestgra%lé%rst an_dg{rﬁivgol e and a|3't2ts r;bnrt]én??go?gp%ﬁaeﬁg?rg% él‘lilg}'esti ng
means 35 i s op&l8Atdad oA dtRd (GiNGhit st ¢ urdencthe: Eradedask 1 it

mat ches, testi mmmsrﬁwﬁmﬁr b ¢ Ll PADe ¥ I'Ce St GOEF6Ha€PPR. 15 through
one ouput to the ouﬁﬁyt of validation device 10 and into system 14. |If

d
there is no mattO¥eVfdict? thadt (GRPRAALOBINEEAN S MILPE ¥38Pass all the high
ranked standard codes tExantretrcfoutgstindme@ws €35 gbneconnectednso36 is

Conect e 18R AT e P4 4, Bl HECe AR FESHAORTE R FRaBY '
gener at or rmeansh@s highesr atdnked Yendate cedpuandaibs foankbhegdsspray of
cactren, oy Cnatindb i) SR QRS SSOB RN EaFD oG eoipad, ikl
obt ai ned from A@AKANG rffora drGded reaisc i npto_Bownd f at t aMat 6Bedi spl ay data
according to testing means 35 is operable to pass the standard code
15 through one ouput to the output of validation device 10
and into system 14. 1If there is no match, match
testing means 35 is operable to pass all the high
ranked standard codes to another output.
Character generator means 36 is connected to
20 the second output of exact match testing means 35 and
is adapted to receive the high ranked standard codes
therefrom. Character generator means 36 is operable to
generate output data for the display of each of the
actual high ranked standard ideographic characters and,
e 25 if desired, of their standard character codes. Such
output data may be obtained from an internal storage
means (not shown) arranging displdy data according to
character code, or, with suitable indexing or
addressing, from storage means 34 (connections not
30 shown}.
A display means 38, such as a video display
.terminal, printer or other output device, is connected
to character generator means 36 and is adapted to
. receive output data therefrom. Display means 38 is
35 operable to display each of the high ranked ideographic
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to pass the 1t cou] upon exact matc

character code, or, with suitable indexing or addressing, from storage
nmeans 34 (connections not 30 shown). A display neans 38, such as a video
di splay termnal, printer or other outpui4d§vice, is connected to character
generator neans 36 and is adapted to recerve output data therefrom D splay
means 38 is 35 operable to display each of the high ranked ideographic
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enter a "canceloyld P¥lloddicadnywhdrs FROVELiEQtabheaBYVike §0CQH@rihe
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failing to find an exact match.

15 Selector means 40 is connected to character
generator means 36 and is adapted to receive the high
ranked character codes therefrom. Selector means 40 is
connected to and operable to receive input from input
means 12b, representing the operator's choice of the

20 correct ideographic character from those displayed. 1In
case the operator does not wish to select any of the
displayed characters, input means 12b is also operable
to enter a "cancel" signal, indicating his choice to
attempt to encode the same ideographic character

~ 25 another time.

Selector means 40 is operable to pass the
standard character code of a selected correct
ideographic character to system 14 or, upon receipt of
a "cancel" signal from input means 12b, to reset itself

30 for another encoding attempt without passing any code
to system 14. Imput means 12a and 12b may, in fact,
comprise only one input device, operable at different
times in different modes.

An initialize means 41 (shown in phantom in

35 Figure 1) -may be inserted at the input to validation



standard character code of a selected correct ideographic character to

system 14 or, upon receipt of a "cancel" signal frominput neans 12b, to
reset itself 30 for another encoding attenpt w thout passing any code to
system 14. Input neans 12a and 12b may,-i hSfact, conprise only one input

- device, operable at different tinmes in different nodes. An initialize nmeans

41 (shown in phantomin 35 Figure 1) may be inserted at the input to
val i dati on deicRvi®e 1bN1YiR1i%e i meangahd maynhe Beesablsghl e

(connections noteordlidms i Mot | Howie) eB6NinPtialikeashcAQMBr GaMpONents of
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q ing. i : . Coul
code string. i e BALGUERs 01 Bt FRETEEE gg@ﬁ@gaga%tara%fe“cu ar

| deographi ¢ chara see exanpl el sing the set of
pre- det er mi ned Hsierstioket ereneenbng detaencVbjerurppargiels ednponent

of validation geuitsislOrdi frpdiZES; 4RO & BEGARY oRT 48V 1EBCAN A yChar act er

code. If initialize means 41 is used, Tt operates to initialize all, or at
| east somel020 YS&hponents of validation device 10. Initialization enables

each conponent to operatre @ser&Eion £dan GOperexorywaddl ypepateannpll
code and counts

e e A s R B R £0b 51 B "R e, POe.
nunmber is therdfedrieves to be a correct encoding of a particular .
ideographic character 1 (see example in Figure 5),

15 using the set of pre-determined basic stroke elements
and sequencing rules. Each component of validation
device 10 initializes upon receipt of an incoming
character code. If initialize means 41 is used, it
operates to initialize all, or at least some,

20 components of validation device 10. Initialization
enables each component to operate as required.

Complexity analysis means 16 receives the
incoming character code and counts the total number of
code components, namely, in the illustrated example, 5.
N~ 25 The character length number is therefore 5.
Complexity analysis means 16 counts the number
(i.e., the stroke count) of code components of each
different element code in the character code string.
In the example of Figure 5, the stroke counts are:
30 1 dot basic stroke element;
horizontal basic stroke elements;
vertical basic stroke element;
left oblique basic stroke element; and
right oblique basic stroke elements.
omplekity'analysis means 16 assigns reliability

OO = - N

35
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Conpl exity anal ysis neans 16 counts the nunber (i.e., the stroke count) of
code conponents of each different el enent code in the character code
string. In the exanple of Figure 5, the stroke counts are: 30 1
dot basic stroke elenent; 2 horizontal DBasFc~stroke elenents; 1 vertical
basic stroke elenent; 1 |left oblique basic stroke elenent; and O right

obl1 que bast o N AR forgtn, ongh akeBRER, BB, AR B

t he exanpl e ofdﬁgﬁmgufe & A dot basic stroke elenent is assuned to be the

stroke. It is assigned a rell abi zontal
and vertical basic stroke %ﬂ%nbﬂ@%tarélaébbﬁeatrgkbeaﬂﬁetﬂ@sWOﬁ& i abl e 10
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assigned a ?ellablllty htlng factor of 3; and ¢ and rlght obl i que
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confusi ng than dot elenentsacbwﬁ @f e1gssuned to be less reliable and nore
confusing than horizonta r_vert 'cgl e&enen%s. Eg h i.s a ned a
reliability weighting f%bt T pfontaseand vertica Féflﬁ} &4 ysi s neans
16 nultiplies each stroke ebeménby are sssumegdondi be mablmbmu1nehmauﬂUn ng
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means 16 adtls all the wei yiel |ng a character

with other strokes. ach is assigned a
reliability weighting factor of 3; and

c. Left and right oblique basic stroke elements
are assumed to be more reliable and less

15 confusing than dot elements, but are

assumed to be less reliable and more
confusing than horizontal or vertical
elements. Each is assigned a reliability
weighting factor of 2.

20 Complexity analysis means 16 multiplies each
stroke count by its corresponding reliability weighting
factor to obtain a weighted stroke count.

Subsequently, complexity analysis means 16 adds all the
weighted stroke counts together, yielding a character
N 25 complexity number. In the example of Figure 5.

basic stroke stroke count weighting factor weighted

element count

30 dot 1 X 1 = 1
horizontal 2 X 3 = 6
vertical 1 X 3 = 3

left oblique 1 X 2 = 2

right oblique 0 X 2 = 0

= 12

35 total = character complexity number



25 conplexity nunber. |In the exanple of Figure 5. basic stroke stroke

count weighting factor weighted el enent
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determined by boundary setting means 30. Comparator
means 32 also ranks the compared standard character
codes according to the closeness of a match with the
incoming character code.

Comparator means 32 passes the high ranked
standard codes and their ranking scores to exact match
testing means 35. If the highest ranked score
corresponds to the match score, the highest ranked
standard code is passed directly to system 14, If the
highest ranked score does not correspond to the match
score, all the high ranked standard character codes are
passed to character generator means 36. Character
generator means 36 delivers display data to display
means 38, which in turn displays the high ranked
characters. The optional alarm means, if used, alerts
the operator that the incoming character code is
incorrect (i.e. there was no exact match with one of
the standard character codes) and that possible correct
ideographs are being displayed.

Selector means 40 receives all high ranked
character codes. The operator reviews the displayed
ideographs and may decide that one of them is the
corect ideograph which he desires to input into system



{ means 38, which in turn displays the high ranked characters. The opti onal

j alarmneans, if used, alerts the operator that the incom ng character code

"*is 30 incorrect (i.e. there was no exact natch with one of the standard
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Sel ector neans 40 receives all high ranked character codes. The operator

reviews the displaye 5 i deaqgraphs and may decide that one of themis the
cor ect ideograpﬁ4mhigﬂ%ﬁgndgégﬁgth@QIﬂﬁM Wik tQseansel big finst
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anot her attenpt rLeGt ode }he desired jdeographic, character. In
ei ther event, hghgﬂggréﬂﬁig‘éﬁﬁ&éﬂ%ﬁ?%ﬂrq %%%E%ggﬁgt 51N ARLBRAMNg to
such sel ection, eyendct be endessidis tsedre qiasoresat hinpt tm@gnls chapact er code
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means 12a as hi Ba§&e&ndheo staadaadpichar artanicadre dticbive aphl ectédr act er
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character code, ag escrlbedﬁsbove. Referring t i gure he 1 Ius?ratéd
enbodi nent oper 38EECESCASRL okd e PORFER Ao MRKthRmeN IS amotheri ves t he

i ncom ng charactrareederf codei BRWI ndgViaae ikdrut LR £PANE €T h MBabEcdRd
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character code opevpationt pfit vailddag iont hie vdlee ol avod Bl mepdgted Oon
Mseparateo. of Ufh FER EngDabEER €83, R s e N g char acter
code according to el eneRefesaéngctassiiigiume Maarthe divsrtsted |
embodiment operates as follows. Length counter means
15 18 receives the incoming character code from input
device 12a. Length counter means 18 counts the total
number of code components in the incoming character
code string, yielding a character length number. It
passes the incoming character code to one output and
20 the character length number to another.

Classifier means 20 receives the incoming
character code string. It separates, or filters, the
code components of the incoming character code
according to element code. Classifier means 20 directs

~ 25 all code components of a particular element code to the
same output.

Each multiplier means 24 receives and
multiplies its associated stroke count by its pre-
determined reliability weighting factor and delivers a

30 weighted stroke count to an output. The reliability
weighting factors of all multiplier means 24 are
preferably set prior to initial operation of validation
device 10.

Addition means 26 receives the weighted stroke

35 counts from each of the multiplier means 24. It adds



25 all code conponents of a particular elenent code to the sanme out put.
Each mul tiplier neans 24 receives and nultiplies its associ ated stroke
count by its pre- determined reliability weighting factor and delivers a 30
wei ghted stroke count to an output. The reliability weighting factors of
all nmultiplier neans 24 are preferably seygprior to initial operation of

val i dati on device 10. Addition neans 26 receives the wei ghted stroke 35
counts fromeach of the multiplier neans 24. It adds - 19 - such

wei ght ed strokEs@@tWél§ﬁ>9@&h§trow.=ewuﬁ9sat6 ama@trer yiQTRlitg tay nunber,
which it delivers to an” out 8 L g rlog conponent s of
val i dation devi&RaNICHRE CFPRR eébBVe”HWQeﬁeIW &ﬁ endt 884 1488 Sndyp RO

constructed ando@wpgsiitl ed by those skilled in the art. In some |nstances
certain COMRO nents nay obtained "off-the- st.andar |te
Enbodlnents for achleV|ﬁ€ et harigha FBEBPPE"tgtﬁ Vﬁﬁiﬂaﬁﬁ8§e4%Wﬂ&ﬁ é}ed
may be apparentdé¢scrihbe¢ sbkovéedrenwehé anﬂerﬁmnodxamnlmaqnmp a stroke
counter means Zz?or?{‘gr&‘%gé)&rﬁﬁﬂol?ggpgt%' Bé(,ﬁlthﬁ eM™R15 184 Ft'n%” ‘?—r? may be

conbi ned i nto onhe W unt er counts not b
mul tiples equallnocseme ivstancestyceetghni agmpasesits mtabretbevmtaatzumds may

be apparent to i eperg&lihefen aEhgtﬁ?Barhn1§@ﬁ§ i nstances, it may be

desirable tq create and use an Identification code having a constant 20

nunber of d&de conponen®PodiBENASHRF AERARYNIAG &Rt $EMEuMSSY 135S i  f er ent
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means 22 and a corresponding multiplier means 24 of
Figure 3 may be combined into one new counter means,

15 which counts not by one but by multiples equal to the
reliability weighting factor. Other variations may be
apparent to those skilled in the art.

In some instances, it may be desirable to
create and use an identification code having a constant

20 number of code components, such number depending on the
number of different element codes. Such a code may
not, and need not, be unique for each character.
Referring to Figure 3, such an identification code may
be conveniently generated in complexity analysis means

25 16 by optional code generator means 28 included
therein. Code generator means 16 is connected to the
output of all stroke counters 22 and is shown in dashed
lines. Code generator means 28 is operable to combine
the stroke counts into a single fixed length

30 identification code. For example, each element code
may be assigned a place or places in a fixed length
code number. The stroke count for a particular element
code may be inserted into its corresponding assigned
place. In such fashion, all the stroke counts may be

35 combined into a single identification code.

Such identification code may be considered as, in



. 25 16 by optional code generator neans 28 included therein. Code

generator neans 16 is connected to the output of all stroke counters 22.and
is shown in dashed |ines. Code generator nmeans 28 is operable to conbine
the stroke counts into a single fixed length 30 identification code. For
exanpl e, each el enent code nay be assignedpg pl ace or places in a fixed

| ength code nunber. The stroke count for a particular elenent code may be-
inserted into its correspondi ng assigned place. In such fashion, all the

¢ stroke counts meyffleet35 claayifyiary i tHe ?déé@gé-sni@leaﬁaF&eeé%oaceesﬂainﬁ;‘:h

fidentification gode nmay be considered as
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28 to the out puanafl yslils melarnispliter s Ant.a Redenatengi denti fiicet 6oni nodddi ti on
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conpl exity neans I s al’so opera Ivertan 1d etoa
third output 5228C3@pdhies Ou tPdiin e @ kletmy Hyi mbbewrs 5244 s adapted to receive

the identification codem@ﬁypﬁmﬁgnﬁoEﬁﬁgﬁﬁbt@,lﬁh 5@@p{pﬁﬁet5h€h§tarting
and fln!sthg agd%eES%% asfa fun tion o %Pargpter | engt Eugber,
conpl exi ty nunb&MN&kd oNge i GOMB L& WoNal¥sihdnedns el &nkbiguredh. t he
starting and fi mhalriaeg eaddrompla ity 1PN B0 t Ds | £5so0 t Hger &b Peetget er ni ned
oper abl e o by- 8AddREn AP eaRen s ARl il 8 D UEF | QeFRHE Bhe o
starting and fi fiogpiamg saadbesinekandi rssctt ing anedres a4 ei s gedep béor toeans 58
through connect-@@e3Ge the identification code from output 52 and to

15 determine the starting and finishing addresses as a
function of character length number, complexity number
and identification code. If the difference between the
starting and finishing addresses corresponds to less
than a pre-determined minimum number of characters,

20 comparison boundary setting means 54 is operable to by-
pass character comparator means 32 by delivering the
starting and finishing addresses directly to character
generator means 58 through connection 56.

The set of standard ideographs stored in

N~ 25 storage means 34 in the embodiment of Figure 10 is
preferably arranged according td length and complexity
numbers, then identification code. However, other
arrangements depending on such numbers and code may be
used.

30 In addition to the functions of character

generator means 36 (Figure 1), character generator
means 58 is also operable to receive the starting and
finishing addresses at connection 56 and to generate
output data for the display of all the characters

35 between such addresses, hamely all the characters
having the same length number, complexity number and



- The set of standard ideographs stored in 25 storage neans 34 in the
enbodi nent of Figure 10 is preferably arranged according to | ength and
conpl exity numbers, then identification code. However, other arrangenents
‘depehdi ng on such numbers and code may be used. 30 In addition to
the functions of character generator meang436 (Figure 1), character
generator nmeans 58 is also operable to receive the starting and finishing
addresses at connection 56 and to generate output data for the display of
al | the charactitenBEf i c bt orecodeach enidreeses, gen@ehml melah® BB MA) € S

et 11 cat  on Mbditneqte8cte, SEERAFE BaRETIE. By mavchteciids (o
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of such 5 genegfgid o4t i the other hand, if there are a |arge nunber (nore
t han t he pre-dg{ernine m ni nu of characters havi ng the sane

i dentification code, bdUhdehty ethernyjaméanifstheseopeeanl ¢ argedalumber it s
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process may bedaq&nﬂh&diﬂgnmqrpa55|ng conparator neans 32 and di spl ayi ng
akL,SUCh characters In operation, referring to the example in
Figure 5, the identification code is generated as
follows:
15
dot horizontal vertical left right
identification 1 2 1 1 0
code

121.0

20 If there are only a few characters having the same
length and complexity numbers and identification code,
the validation process may be expedited by by-passing
comparator means 32 and displaying all such characters
directly.

N 25 In a further embodiment, validation device 10
may be tuned to the experience and expertise of the
operator. Referring to Figure 7, input means 12c is
connected to comparison boundary setting means 42.
Input means 12c is operable to allow the operator to

30 enter an expertise number, corresponding to the level
of his expertise in encoding ideographic characters.
Input means 12a, 12b and 12c may all in fact comprise
one input device, operable at different times in
different modes. .

35 Boundary setting means 42 is operable to
receive the expertise number, in addition to the
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directly. 25 In a further enbodi nent, validation device 10 may be
tuned to the experience and expertise of the operator. Referring to Figure -
7, input neans 12c is connected to conparh on boundary setting nmeans 42.
| nput neans 12c is operable to allow thé gefator to 30 enter an expertise
nunber, corresponding to the Ievel of his expertise in encoding ideographic
characters. |npyt ne ns b and n fa Qne i nput
devi ce, operabl %ﬁgﬁéﬂﬂ FﬁedFﬁaéﬁgﬁFrnﬁagg eéé%y nuﬁ%ers
Boundary setti rﬁyum 4saet151mg)emamhe 42 opeeatest sémélpeldyi g¢® nunber, in
addition to th o eggth cha oaneX|ty
nunbers. Boundaroy"msd % nge%gﬁnél 'hgé?)%) ? ég?gﬂﬁ% 39 P@%E dary setting
means 30 (Fi gurlmmr)danaom@mg)dumamyltaeni ngenaarig 3D iselegdr dblee to
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| engt h nunber ty nunber and expertise nunb exanple, the
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the finishing address may be determlned by length
number and the sum of the complexity and expertise

15 numbers.

For example, referring to Figure 4, a highly

experienced operator may have an expertise number of 0.
For a character length number 10 and complexity number
25, the starting address is 600 and the finishing

20 address of 649. A less experienced operator may have
an expertise number of 1. Accordingly, his starting
address corresponds to length number 10 and complexity
24 (i.e. the difference complexity 25 minus expertise
1), that is address 500. Similarly, his finishing

SN 25 address corresponds to length number 10 and sum 26

(i.e. complexity 25 plus expertise 1), that is address
699. ’
In operation, an operator enters a number
corresponding to his level of expertise. 'During the
30 analysis of a character code, the basic operation of
validation device 10 is as described above. However,
the portion of the ideograph set in storage means 34,
which is compared by comparator means 32 to the
incoming character code, is of increased size, due to
35 the widening of the boundaries by boundary setting
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. address corresponds to | engt h nunber 10 and conplexity 24 (i.e. the

difference conplexity 25 m nus expertise 1), that is address 500.

i Simlarly, his finishing 25 address corresponds to | ength nunber 10 and

. sum 26 (i.e. conplexity 25 plus expertise 1), that is address 699. In
" operation, an operator enters a nunber coﬁﬁpqpondlng to his level of

eéxpertise. During the 30 analysis of a clidaracter code, the basi-c operation
of validation device 10 is as descri bed above. However, the portlon of the

i deograph set ifegh9r8ge MR orit | CR pes SRR means 32
" to the incom ng character cog ng |%crease sé@ d‘u"gw t he
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on a character as an Indircati exity.
The conparilon AT withivalkdationodediverdi0y rely on the character

|ength nurber for deter g neu kbR ! 8hbbEINERY. (nBts BP0 £ st ons

The internal index of the boupdary setting neans would or gan
ascordingly. 1'% hPQOgeéhﬁ%d ﬁﬁﬁfdlﬂéfépr¢ﬁ§ ﬂévﬁﬂ@uﬂgimEXAm%S|fler

means 20, stroksexpuntEhe neemsla@Rityubhblyises HRANS %Aya%d1y only on
@ character length number as an indication of character
15 complexity. The comparison boundary setting means
would merely rely on the character length number for
determining the starting and finishing address
locations. The internal index of the boundary setting
means would be organized accordingly. In such an
20 embodiment, referring to Figure 3, classifier means 20,
stroke counter means'22, multiplier means 24 and
addition means 26 could all be eliminated. The
character length number would thus be directed to the
output of complexity analysis means 16, thus
N~ 25 essentially taking the place of the complexity number.
In yet a further embodiment, a validation
device according to the invention may be made, which
will instruct the operator as to correct character
codes. Referring to Figure 9, an output of selector
30 means 46 is connected to character generator means 44
via connection 48. Selector means 46 is generally
operable in the same manner as selector means 40
(Figure 1). However, in addition to passing the
correct character code to system 14, it is also
35 operable to deliver such code to character generator
means 44. Upon delivery of such code to character



addi tion nmeans 26 could all be elimnated. The character |ength nunber
woul d thus be directed to the output of conplexity analysis neans 16, thus -
25 essentially taking the place of the conplexity nunber. In yet a further
enbodi ment, a validation device according to the invention may be nade,
whifch will instruct the operator as to corrédct- character codes. Referring

. to Figure 9, an output of selector 30 neans 46 is connected to character .
generator neans 44 via.connection 48. Sel ector neans, 46 i s general

operable in the 98RETALATeMeADssdidocSE &rdds MRANTFi 4N )b IRR@kRRle |
addi tiblon to gals_s'rtogd@hayccpragedmgcltmreacctoefreccdﬂa:ddle %tmﬂeﬁnMMJLBtméso 35
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| nput neans~12b. 5 ) arfacter generator neans 44 is
general | y operabgenemally operabdendn 4 ecifamee tman nith e st dra nacker 36

(Figure 1). Howeyehe riato?dfielain@n 36 {( Fiii;uf%JeSOIb)Qperl-ﬁW@/érO, rareddEi téh,
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general encoding techni ques for the encodi ng nethaod 1 n use.

opportunity to review and learn the correct character

code for the ideographic character which he was

15 attempting to enter. Over time, such review will
allow the operator to improve his expertise. He will
not only be learning specific ideographs and their
codes, but he will also be learning the general
encoding techniques for the encoding method in use.

20 For example, he will learn what component strokes are
classed as dot, horizontal, vertical or oblique basic
stroke elements. In addition, he will become familiar
with stroke ordering sequences or rules.

When the operator is satisfied with his review

25 of the correct character code for the particular
ideographic character, he may enter a "continue" signal
at Iinput means 12a.

A preferred method according to the invention
comprises the various operational steps described above

30 in relation to the functions of validation device 10
and of its alternate embodiments.

In general, the method comprises the steps of
specifying a portion of a set of standard encoded
chara;ters (ordered according to the complexity of the

35 standard characters) according to the complexity of the



20 For exanple, he will |earn what conponent strokes are classed as dot,
horizontal, vertical or oblique basic stroke elenments. In addition, he wll
beconme famliar with stroke ordering sequences or rules. Wen the operator
is satisfied with his review 25 of th@Scerrect character code for the
particul ar ideographic character, he may enter a "continue" signal at input
means 12a. A preferred nethod according to the invention conprises the

vari ous oper atida@mingcpBanastrrregearsnd ngosuchi pordiion Jion At hkeast

‘functions of vehe daj bosstemheenlBethdenl thies idlcoindt @ HITIAdENERd 4 N
general , the netho& cgngélses the steps of specifying a partion of a set of
standard encodtH2R$AFACERALALERTer 80 9ac 618 H] NGo O Aok G QS REY t he 35

-standard char anréttisedastendang thareteesplagxithe eorireet encddindicoor ng
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cl osel atdcudas arerkeriag an c
aceording 1o tHechod e PRULN, Fo. the, TheR bR ol et S SRRY T o

nunber of codeoflD conponents in the inconming character code, yielding a

character length nunbeéé%ggynbingl%getQ%t@Engghbgy.%?deygferent el enent

code in the character co e ng a stroke count; .

nultiplyiﬂ@:M&P@%&%e%¥$oké 88nﬂ"§9mé"§r§haaéﬁéﬁmr%&ﬂ%wﬂM%ﬁiqiﬁ@ a

wei ghting fact@haryteéei Dgngtnenahbes;stroke count in each instance; adding

1§E;the wei ght ed strokgogg ?53 H?geEH%rhumber of each different
: element code in the character code, yielding a stroke
count; '

15 multiplying 120 each stroke count by a pre-
determined reliability weighting factor, yielding a
weighted stroke count in each instance;

adding 130 the weighted stroke counts together,
yielding a character complexity number;

20 : specifying or setting 140 boundaries according
to the length number and complexity number;

searching or comparing 150 the incoming
character code to standard character codes stored in a
storage means between the established boundaries and

A 25 ranking such standard character codes according to the

' closeness of match to the incoming character code, the

standard codes being arranged according to character
complexity;
displaying 160 the ideographs having high
30 ranked character codes; and
selecting 170 a correct ideograph and passing
its correct character code to the system.
In a further embodiment, a simpler method may
be used. Steps 110 and 140 above could be replaced
35 with the following: |



yi el ding a character conplexity nunber; 20 specifying or setting
140 boundaries according to the I ength nunber and conplexity nunber; - :
searching or conparing 150 the incom ng character code to standard
character codes stored in a storage neans between the established
boundaries and 25 ranking such standard ggacacter codes according to the
cl oseness of match to the incom ng character code, the standard codes being
arranged according to character conplexity; displaying 160 the ideographs

havi ng hi gh 30 ranked characsdett boglesoumdalr $e esttopding 8oceneedength

| deogr aph a”d!ﬁﬁﬁﬂéFlits correct character code to the system In a
further enbodi ,.a sinpler nethod may be used. Steps 110 and 140 above
could be replaced 35 wikr & HEurfthéowemodimenRf-as€irsbgsbepndayi be:

according tg the |engt @y@ﬂ@ . e ' .g.first step may
be: 5 5 setti n[} an op%r%{t gor&eiéleeéﬁié’éﬁlgﬁggigeghgegfep 140 may be
repl aced with tand fstiepvidfy:maethe noepbaceidrwithather ibhfowdnghe | engt h
nunber, conplexity nu qfﬂﬁi | i N agti a setting
of boundaries nmay be qgﬁi%cco 'S %%ﬁg%%o€§§%ga?%etﬁg thg?ﬁnhgﬁber and
conpl exi ty nunteimbBa s AP MLy tHememncid sexpanbise| hndeXur t her

embodi ment, a final stem gpaa/rm@v@ﬁ,d e f Ot DIRg OFSPbaNUEBYikEem@gr bect
i deogr aph Hagether with 1 |
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may be specifi edmpdeaxidinqunbeérdenlus i omd i mingodehe Togparthed index.

In a further embodiment, a final step may be
added as follows: '

displaying the correct ideograph together with

15 1its correct character code.

In a further embodiment, the boundaries of the
portion of the set of standard characters may be
specified according to identification code. The method
may further include the steps of:

20 determining the number of standard characters

~in such portion of the set; |

in the event that the number of such characters
is less than a pre-determined minimum number,
displaying the characters; and,

N~ 25 selecting either a correct character from
amongst those displayed, performing the searching step
or entering a new incoming character.

In many instances, it will be desirable to
apply the method to a series of incoming character
30 codes. Accordingly, in a further embodiment, the
following steps may be added: '
initializing all apparatus used to perform the
above steps, whereby to accept a next incoming
character code; and
35 repeating the above steps until all incoming

N



may further include the steps of: 20 determ ni ng the nunber of
standard-characters in such portion of the set; in the event that the
nunber of such characters is | ess than a pre-determ ned m ni mum nunber,

di spl ayi ng the characters; and, 25 - 27 -selecting either a correct
character from anongst those di splayed, perform ng the searching step or
entering a new incom ng character. In many instances, it will be desirable

to apply the nehbhodcteracodeisehavie ibeemmival idetettand 3orcadescodes

Accordingly, i rihe iL,pent, the follow ng steps nmay be added:
initializing aPFggggaggtEggggggtg@'perforn1the above steps, whereby to

accept a next incom ng character code; and 35 repeating the above
steps until all incomng - 27 - character codes have been validated and
correct codes passed to the system 5 10 15 20 25 30 35 - 28 - CLAIMS 1.
A net hod f use in validating the encoding of an incom ng ideographic
character code 5 havi ng a particular conplexity and which has been
10
N
15
20
~ 25
30

35
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encoded by neans of predeterm ned basic stroke el enents, said nethod
conprising the steps of electronically anal ysing the_i )
code and determining the conplexity thereof; el ectronically

10 :
searching, based on the deternined conplexity, an apprmnﬁﬂmrulmﬂﬂtulm a
set: of standardised ideographic character <d&8s corres ool I s
st andar di sed i deographi c characters, and which codes are of dér ed accordi ng
to'the conplexity thereof; 15 el ectronically determning a

portion of the appropriate subset which pd4AIMS contains standard character
codes having the closest matches with the incom ng character code; and

di spl ayi ng the standardi sed ideo hic 20, characters corresponding to

t he character codés of th@ ﬂ'@rﬁ&afpw ﬁ%s"bf"%ﬁ&t% thMracter may be
val i dated as the e@kbedding oFr averitnaioningfi ddty rd it ias tea £a¢ t €5 peddle Ng t o
t he i ncom ng_.code, 2. Ar{ethdas cl ai me incaim],_éinclugli?nfg 25

sel ecting oné nengéylgﬁ @h@aaiéﬁl d S |<PQ:E#Q&§ r%a%s & correct
represent ati on of enkedeldabycmeansorafepreadtterninddo asicons tigpkeode. 3.

A met hod accordin Lt.her f i Q' mfﬁ% | che sai d
character code isgéggfﬁﬁkg 3fq?gH%F§?dadqyﬁhﬁ§%§hs, ﬁ%ﬂﬂﬁ%ﬁgﬁ of said
code conponents defining &lesiqom ieadder analy sid thagincomingrcharacter

representing the ¢odl @pidl e rifdind ngh A WMk e d set is
order ed accgbdlng to the qu%th nunber, of each standard character and said

subset of sdPd set is 35 ®leFIOMiGRd o SEREHP G0 13T Myt H%unber of
the incom ng char determined- 29mpdexity, Amupprbmsi ciaiswsseth ef tdhegebne

oh et "Eote ana MRS SEHAETG] A I RIGr £ U ad o S0 HE L -
ing to standardised ideographic characters, and which
codes are ordered according to the complexity thereof;

15 electronically determining a portion of the
appropriate subset which portion contains standard
character codes having the closest matches with the
incoming character code; and

displaying the standardised ideographic

20 characters corresponding to the character codes of the
portion by means of which one character may be
validated as the correct representation of the
character corresponding to the incoming code.
2. A method as claimed in claim 1 including

25 selecting one member of the displayed ideographic
characters as the correct representation of the
character corresponding to the ihcoming code.
3. A method according to either one of Claims 1 or
2 wherein each said character code is a string of code

30 components, the number of said code components defining
a length number, and said length number representing
the complexity of said character and wherein said set
is ordered according to the length number of each
standard character and said subset of said set is

35 determined according to the length number of the
incoming character.




the conplexity nitfdaue

reliability for encodi ng purposes, each said character_5 code is a
string of code conmponents each of which is an el enent code, each said

character defines a conplexity nunber according to th ui imhwit
nunber of each type of elenment code in said charact erelmﬂ I IIIMIIIT] |
character, said conplexity nunber representdhg-the 10 * conplekity of said

character, said set is ordered according to the conplexity nunbers of said

standard characters and said subset of said set is.determi ned according to
the conplexity ndnber of A methabrng laipedt ebbker 1gne of Claims A

method as cl ai megd B Qradrdih V@hﬁfrﬁ'ﬁhsxtd"%{wwrepéméﬁﬂewoé@ﬂ@v%@ an a
character code defi.,nes a'éﬁéﬁg nugg sald set is dered &ccordlng to
t

1 A ENASA e’?%ea‘ill RteRRiR@%gth 20
nurmbers thereof; reld abdbild tyulket exfcobing gairpesele) eg agmesla be coliahr agtép t he

| h d | exi . ' ] . .
ot hod as cPar medddy A Eh e f, dAEC UM SREREE FRCR 6 w1 ch L5,
conponents in a eiamedntercodele abfh rsasi dh dhEargdt eundef i neasi al cemp bexi tes
t andar d b-set g
SRR Sub <2t g e 1 PRI UIBSL 16 148 HAGEISE agen
| engt h nunmber, eddmesiofhedemenih-crde ridhrssichiGharactrn feedatforngd id nunber

and each standar(éhwtam%%tr D& Wy 18k iAoE qmnmtl%;sxaésieﬁ@m& exhé y
nunber s of bhe standﬁI har ters |C3@t he st andar d. sub- setaor(g S‘il d subset

of said setVis d&CTPHEY or’d 1y actery itntth L Xity
nunbers of the |mcmmndgnyuhuunﬁy compdexity nunidfers ef?saxd st#nmanmod as

chavmed in O ai MGt SUfl said subset of said set is determined
| according to the complexity number of the incoming
character code.
15 5. A method as claimed in Claim 4 wherein:
the number of code components in a character
code defines a length number;
said set is ordered according to the complexity
numbers of the standard characters and the length
20 numbers thereof; and
said subset of said set is determined according
to the length and complexity numbers of the incoming
character code.
6. A method as claimed in Claim 4 wherein:
25 the number of said components in a character
code defines a length number;
said set defines standard sub-sets according to
the length numbers of the standard characters, the
members of a standard sub-set each having the same
30 length number, each standard sub-set representing a
different length number and each standard sub-set being
ordered according to said complexity numbers of the
standard characters in the standard sub-set; and
said subset of said set is determined according
35 to the length and complexity numbers of the incoming
character code.




conpl exity nunber is obtained by counting the nunber of each type of

el enent code in the character code yielding a stroke count nunber for each
said type, 5 adj usting each said stroke count nunber

reliability of the corresponding basic stroke el ement tl«lﬂmﬁm Immumgd
stroke count for each el enent code, and sum30ng the wei ght ed s$trw®kes counts,
to yield a conplexity nunber. 10 8. A nethod as clainmed in Caim?7
wherein said | ength nunber is obtained by countln? t he nunber of code
conponents in the7inconi n Bakhadtas cdaémed. in C aAmnbt Whe red ncisaiied in
Caim8 wherein saygp Eeﬁiewﬁams&?plgoasﬁcbﬁﬁgdcsypeamlhlaet'n@c?\mmmrl%f

character code to each standard_ character code I nh said subset sai d set

and ranking such &a&hdbypechbrateBengonedeadBothrnghasachercicdéness of

match with the lnﬁ9€1agnghafQﬁ?@keced&ntlﬂumber Aoﬁebhed %%1@|¢W®@d i n
Claim9 wherein said 2

standard cha acte?gJﬁég?ﬁg ?ﬂERhFéﬁQSF Fa n@%ﬁﬁﬁﬁw e%ﬁé?ﬁ&f@ﬂ"@o&@s and

t hereafter. sel ectting eelhebxhxtproécthehaoacbspohdmngabasgststhmxe

di spl ayed or an ter a. My ] cteer

O oD e as” oo, CREBAHE LY FBeTALEL 1 DR COFbRY EUORACSH clon

met hod i ncl udes tﬁbeme@b @@dees@nﬁgsumnlgle§heruﬁkéﬂtéﬁaﬁéGDéﬁ @@@@tﬁor an

exact match with ggai lép@ognegmﬁhg{(@gyehuﬁgggk and in the event of an exact
mat ch, by-passing_ sald ect| hod .as clglned in

Caim1l intudirg: in t @%EagdtﬂérEIPémﬁg éQaEﬂaﬁﬁchWEFW81§téﬁl
operating an al armendfh numbérneghobtasnedabpedountChai whe whebeirnotfhe 35

~subsget of said sef is @&ﬁgoﬁgﬁfgfEﬁdtﬁgc?ﬁgbﬂgngocﬁgracté%lCoae-

9. A method as claimed in Claim 8 wherein said
searching step comprises comparing the incoming

15 character code to each standard character code in said
subset of said set and ranking such standard character
codes according to the closeness of match with the
incoming character code.

10. A method as claimed in Claim 9 wherein said

20 displaying step comprises displaying the standard
characters having the highest ranked standard
character codes, and thereafter selecting either a
correct character from amongst'those displayed or an
opportunity to enter a new incoming character.

25 11. A method as claimed in Claim.9 wherein, after
said searching step, the method includes the step of
testing a highest ranked character code for an exact
match with said incoming character code, and in the
event of an exact match, by-passing said selecting

30 step.
12. A method as claimed in Claim 11 including, in
the event there is no exact match, the step of
operating an alarm.
13. A method as claimed in Claim 6 wherein the

35 subset of said set is also specified according to an



expertise index indicative of the |evel of expertise_of the operator,
wher eby said subset is relatively large for inexpert operators and

e 10 | nal adi ng s 1ol ston of e spraying. e corAINGHRHELMEYIIE *°

together with its character code. 15. A3fethod as ctaifred it Cfaim 11
mherein the correct character code for the incomng character code 10 S
made avail able for use in an el ectronic data handling system 16.

| ron ! . A
‘met hod as cl ai med éXRedtdis® 7Andex dind icadi vehAfadihte kRl off empenkise of
i dentification codpeagperditur,! &Hdt@b WA isubidet cioy NesnONDi ey ChaF g6t er

de of 15 t f el ement sajd set is al d i
£o TdentiTicati on le5ua neXReT CARETA LAY Tty S2 th e hotb b iR SXRRTE

~identification cogpedrfatiorss.i ncom ng character code, and thereafter the

met hod furthgr congrises the st : ; ; ey i
nunber of standar %éhar actAe‘r%'e?(;] €S alcy;l Cs%%c'imsdublsnet(:loq‘msgﬁj f;@tmcﬁnﬁg event-
t hat sai d number &fi n@dasdeperofcsdsd liay IingsLhenporrante-charagierdoget mem

nunber, displayi ngigdi 4 tehamrRterc¥dasponding to the 25 character

codes in said subset of said set;, choosing ejther a correct character from

anongst those di spPayed o &tdad @sa Gldimesdf i b bk thetdide; thed in
the event that saicdrmetierchairaditaraciofe Ior theodarcdmig agiafadten odde

G b0 soug, B LT I B P TR e YRR ¢ L o
associ ation with hasdiiiag ofysitesoni ng character codes 35 wher ei n each
step in said methqg is can iRy Y claimed in Claim 7 wherein each
character code defines an identification code according
to the number in its corresponding character code of
15 each type of element code, said set is also ordered
according to identification code, said determining step
is also according to the identification code of the
incoming character code, and thereafter the method
further comprises the steps of: '
20 determining the number of standard character
codes in said subset of said set;
in the event that said number of character
codes is less than a pre-determined minimum number,
displaying said characters corresponding to the
25 . character codes in said subset of said set;
choosing either a correct character from
amongst those displayed or entering a new incoming
character code; and
in the event that said number of character
30 codes is greater than or equal to said pre-determined
minimum number, performing said searching and
determining steps.
17. - A method as claimed in Claim 11 for use in
association with a series of incoming character codes
35 wherein each step in said method is carried out by



{ 32- physi cal apparatus and the method further conprises the steps of

‘ _pext—imcomng
; initializing all said apparatus, whereby to accept a om ng

‘ character code, and repeating al | previ ous steps unti | i m
: series has 5 been validated. 18. pparat us f m&wﬂm‘\
" encoding of an incom ng character having a' a?rt'l cul ar y argd ¥

. encoded according to a group of pre-determ ned basic stroke el enents and

apparatus conpr 1 PR 8a15aP8araRulcana Hhel HEREORS SHERERR Fomi{e <Y
for receiving thestepenpfigioh&iaddedngodd lasd ideappairaitug th&'lmuy eoty of
the incom ng CharE‘EESbtaﬁCﬂEQ'tn@nEBmtiﬂg 'c’ﬂg‘?‘ri'c%r E%‘éﬁ% nasﬁ

conpari son boundary_ setting nmeans I"exi ty "a
means; character ég}rparﬁt'épuﬁeéﬁgPéoHﬁéétleGh@oegélld'ebétﬁrldarsﬁr’skﬁti||'ra} means;
storage neang conpgehedalpdaded.conparator 10 neans for storing a set of
st andard char act ﬁ}lie% encoged_according_to sa Qup of pre-determ ned

ts

: basic stroke ele and"8t PBRATE uaeﬁerngaﬂdﬂg§lﬂa 86 pacoddngaf an
character codes, emcbmshgndhadacberahtednbgaai pgrmeeuhaﬂ @ oM TR XYY Yandrnd

said set being or 5 i f .t he tandard
characters; Sgl d %@éﬁge& ac@ ?%gbnggng EESHB gE ﬁg 38%8 é'cﬁdfj)aé p?ortl on
of said set accor%lthgkeoeiﬁ%eﬂbﬁpﬂedl syrokesaeqmnc@ngngudleara@teiafme '

10 an incoming character code, said apparatus comprising:
"
15
20
- '\-/,
' 25
30

35




20 sai d conparator neans being operable te-search said portion
for.at least a closest match between said incomng character code and a

sai d standard character code, and determining a sub- fﬂl’lﬂwlﬁmg"mmn
sai d sub-set containing at |east one staB3@ard charac
sai‘d cl osest match with said i ncom ng character code; "and sel €t dr ﬁeans

tonnected to said conparator neans for selecting one nenber of said sub-set
of closely matched staﬁUardctharaomeﬂeao&gsaa@lwmaSCmmanﬁ f30r code for said

i nconi ng Cha“#%é%zn 9nthe fﬁcaﬂ@ﬁpakﬂira9%e¥a'bﬁ%t emg%}{ﬂﬁ@g% of an

i ncom ng charact er frcurar conplexi ty and ing to
a group of prétm%t%QMPhéﬂlbﬁspﬁ §h?okécéméﬁﬂnﬁ§a£@§QﬁW(ﬂ&?Qf hihcthg rul es

10 define 35 a@hénp@@bﬁgnghgﬁaﬁggmeeoquefor use in aSSOC|at|on with 34
a set of standard characters, enc accor di to said

pr e- det er m’ned basi ¢ s??BRéréFQHEBPE“QﬁHys§P5$g“§e&&9ﬂ§E%f Q%?QCﬁﬂeflne
st andard charasaﬁd conpbex ttghantdgdasdmelasacter having a certain

Ctandard charactors, - ChAEpparRl BEBRRAERE] 2han donteai il Safd © "

anal ysi s neamwdundaEmesetbgnghmeanson1ng character code and determ ning

the complexity of i he §6pgREONERRL EhRNeRteR doNdal Lhnddiaddicon ng

char act er code conpar T $on boun connect
conpl exi t Oandegan s ﬂ%én§t06hagaétéﬁtc§ﬁpé aﬂdﬁrﬁe&héﬂiﬂﬁ&ﬁﬁfﬂﬁﬁQQQQdd

boundary Se“'é@cé‘F@f‘ﬁ 18 said grou Sher ﬁ% %Q@$‘mci‘?|'érbecbta%Oict % 5Kk

conpar at or neans for S ori ngﬁsal sal.d bound ary sett] Ng neans bei ng

operabl e to spkdmenhs pandi rBFes§P8u§@F1§SC6HdPﬁgtPod@ﬁé"e standard
character codes, each standard character having a

certain complexity, and said set being ordered
15 according to the complexities of the standard
characters;
said boundary setting means being operable to
specify a portion of said set according to the
complexity of said incoming character;
20 said comparator means being operable to search
said portion for at least a closest match between said
incoming character code and a said standard character
code, and determining a sub-set of said portion, said
sub-set containing at least one standard character code
having said closest match with said incoming character
code; and
selector means connected to said comparator
means for selecting one member of said sub-set of
closely matched standard character codes as the correct
30 code for said incoming character.
19. An apparatus for validating the encoding of an
incoming character having a particular complexity and
encoded according to a group of pre-determined basic
_ stroke elements and stroke sequencing rules to define
35 an incoming character code, for use in association with

P



conpl exity of said incoming character; 20 sa%d—canpaLaLQL_ﬂggﬁs
bei ng operable to search said portion for at |east a cl osest nmatch between

said incom ng character code and a said standard char gﬁlmuﬂﬁm
determning a sub-set of said portion, gaigg sub-set conf u”ﬂ q(m one

standard character code 25 having said cl'osest match witH sdi d¥i nEom nhg
character code; and sel ector neans connected to said conparator neans for

sel ecting one ngndet of SPaAdEPR. cAglaeh e?lsQS@ink oWRIdC hRE oHAEANHRI b CER @ct er
codes as the correct 3 cod&ggor sala hnconln characgter. .20. ﬁm
apparatus as cl@f MR ?h RY&rAf 8T RABRE, aéé&hsggp&ec eRandS At §Lroke
string of code seqpemeing,rthesntobdefdhesaitdndacd chraravtErs aedes ng a
sai'd character Shen uperedfFELFnRLERERe BRYIRGD L dnia iy AR gt
nunber of eéch said $&t-beimgdardeckdr according dai d hieowomphe skt ie g fieans
is operable to ci ' ' sai rdi he. Jength
nunber of the iﬁ@%n%%%niﬁggagﬁétéegi?g’ ?h%n%§363%§@534¥?¢§2§1 in Claim
19 wherein 5 each bacheracterecemphend tiys a8adiy§risd means i el ement code

and has a pre-dedes{Vifg £9éi aRtbiningl eha?PRE2dIrN¢ oRe RATE Ye 1AM FEN S
character code |js a str nghg;lggde conponent s eg&h of which is an elenent
i ¥es

code, each sai d-RHafQBR £¢ thec dppPmlngy charet elc A AN 1D the 10
reliabilityoandteinbecomingachatyptepf cedenent code in said character code

Lor ool character, 20 doRguR| EXbLKolRARRY, SERESRET NN R . o
sald standard céaidctemslernitly sandlpeindaepnsetting 15 nmeans is operable
{ﬁespﬁg'o‘;nynza' d portion.pf .52t 8rSEbmPGFILEr"hel st ROnFRUW ey Juyper of
boundary setting means;
15 storage means connected to said comparator
means for storing said set;
said boundary setting means being operable to
specify a portion of said set according to the
complexity of said incoming character;
20 said comparator means being operable to search
said portion for at least a closeét match between said
incoming character code and a said standard character
code, and determining a sub-set of said portion, said
sub-set containing at least one standard character code
25 having said closest match with said incoming character
code; and '
selector means connected to said comparator
means for selecting one'membgr of said sub-set of
closely matched standard character codes as the correct
30 code for said incoming character.
20. An apparatus as claimed in Claim 19 wherein
each said character code is a string of code
components, the number of said code components defining
a length number, and said length number representing
35 the complexity of said character and wherein said set
is ordered according to the length number of each



character. 22. An apparatus as clainmed in Caim21 wherein: the nunber

of said conponents in a character 20 code defines aglengfﬁ’nunber sai d
get is ordered according to the conplexity nunbers

characters and the |length nunbers thereof; and saidj"“ﬂnaﬂ ! Hﬂ hreans
I's operable to 25 specify said portion o sai d set* aGCOL |mg $£0+

Fength and conpl exity nunbers of the incom ng characters.

apparatus as ¢l aldghddrdin s a[m "sal 0% SUHBEF oéeegﬂgl Cfmﬁee@ s i

a character 30 sal nes stan
sub-sets accor di Rparaye toiﬁﬁﬁﬁb'Ye%©¥% h%ﬁ%b?"o? tﬁélgtéﬁaaﬁecordlng

» characters, the r@ygies Kéngt lﬁtrﬁ.ﬂﬂﬁéﬁl @ﬂbtﬁ@t1@@@mn§vcnlrhbee$ane I engt h
nunber , each sta ard sugﬂg resentln h nunber and
|

each standard su -lset be H”%c%%ra}?lbm?% %’él E(‘)ﬂpl gx%ﬁrﬁbﬂbers
and said boﬁndarwaﬁntbaxycnsmunke;emmmemmelsoaspegnéq saudipoet edbamefitsai d

set according to e | anots ang eorpl el by AUIDRE £1 9511 ey i PGRTEAGAANg

character. 24. n apparat us as
character conpl eXfiunpases y2achesdikd | chapee ter ecode hschasdcing .efdeode

count the total néﬁtéxéEtH“¥WPQH¢FEﬁ Yéeéﬁ'éﬂeﬁbﬁt|8695h EHEﬁegaxho

count the 15 érr%r of eac&j nt . cod e%h Eg stroke count

nunber for each <AVaTaqhsd, %s@ ??@P exbky RYBRETng @FglaﬂcﬁPdFHQ to

the reliabil0ity afelriestpielcit w earmdrnemipomnds fige delsi typéroReebbmantt gogeelidi ng

a wei ght ed strokesacicHJQ:tthpdrcteeayphcoe&eenp&; f?gg’cﬂ]paéf’em said complexity

) _ number representing the complexity of said character,

said set is ordered according to the complexity numbers
of said standard characters, and said boundary setting

15 means is operable to specify said portion of said set
according to the complexity number of the incoming
character.

22. An apparatus as claimed in Claim 21 wherein:
the number of said components in a character

20 code defines a length number;

said set is ordered according to the complexity
numbers of the standard characters and the length
numbers thereof; and
said boundary setting means is operable to
~ 25 specify said portion of said set according to the
length and complexity numbers of the incoming
characters.
23. An apparatus as claimed in Claim 21 wherein:
the number of code components in a character
30 code defines a length number; |
said set defines standard sub-sets according to

35




20 sumthe weighted stroke counts yielding a conple nunber An
apparatus as clained in Caim24 wherein said characftFXEBEﬁréiTty amatysi s .

means conprises; |length counter nmeans for counting t er of
codel conponents, yielding said | ength nunber; second ,'ﬁ@
connected to the length counter neans tao ggcei ve the i*nceam ng

code, for counting the nunber of each type of el enent code, yielding a sai d

stroke count number for each said type; 30 mul tiplier neans
connected to easmeSE@ﬁbﬁwcmmdbenuofethéeaMsnﬂamdre@akmmn@rs,swhw stroke

nb d I [ [
Factor accor ar MeTRetheoy cf PsbanBRr 8 BUBR ko RCE halny brle wad Do 1
eIenen: dy{eldlh@n@tbamnTBGr meaghtsﬁagdamhesubuﬁet awwrffmmtﬂygn@ans
connecte S | |
@ :%gff'y)l-éhf’ 1€ha R mber3nkOe ﬂcettégagr% ke g e

stroke count’s sunm n conpl ex
26. An apparatu@régredaﬂﬁédrﬂhngl Dnﬁﬁsdwﬁ@m@ﬁﬁxééwdW@ﬂﬂﬁﬁﬁuﬂQﬂﬁhﬂer means

conprises; classifier ngapg BQGHESP?dFEQtHBQ h%%&%h1%0%®@$hﬁmﬁﬂﬁbt0
‘receive the incom ng_character cod | assifyin the code onponent s

according to el epeaifosididapgridon of said sgtyjaccofding connect ed

to the C'aSS'f'Fén@?ﬁnsnaOéomp@ékvtygnamde¢&umﬁln@emﬂndumkngxmponents
correspondlqp to each,  said el ement code. 27. An apparatus as clainmed in

C ai m 25 wher ei AM2BAEt8Brparat or neans i s operable to conpare the 15
i ncomi ng charac2&r codeAtoappahatasdast alddmeédcHar £dtadm ERdevhiaresix d

P nsones c Al AU BrEPDEORHTR kan R ySar dlys aeispakaprel no to
for a character code to count the total number of code
components yielding the length number, to count the

15 number of each type of element code yielding a stroke
count number for each said type, to adjust the stroke
count numbers according to the reliability of
respective corresponding basic stroke elements yielding
a weighted stroke count for each element code, and to

20 sum the weighted stroke counts yielding a complexity
number.

25. An apparatus as claimed in Claim 24 wherein
said character complexity analysis means comprises;
length counter means for counting the total
N~ 25 number of code components, yielding said length number;
second counter means connected to the length
counter means to receive the incoming character code,
for counting the number of each type of element code,
yielding a said stroke count number for each said type;

30 multiplier means connected to each said second
counter means for receiving a said stroke count number
and multiplying it by a pre-determined reliability
weighting factor according to the reliability of the
corresponding basic stroke element, yielding a said

35 weighted stroke count; and

summing means connected to said multiplier means
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28. An apparatus as claimed in Caim27 wherein 20 said apparatus
further, conpri ses; character generator neans connect ed—+o—said conparat or

T

neans, for generating display data for the standard characters havi ng the
hi ghest ranked standard character codes; and 25 ﬂ"l’ ’m[’,

connected to the character generator neans for displ dypt _ﬂﬁ!@ﬁ [ _
according to said data. 29. An appara as‘as claimed ir Cfa|m1 rein
said selector neans is operable to select either a 30 said displayed
standard chara . COr t.character,orn an_gpportunity tg enter a
new inconing<ﬁi§ﬁuf€;éggﬁi§ égf sglgAMeégbﬁ?gtﬁgragchgpﬁﬁa 2A9a ai m 29
wher ei n an i nplRUMIENG Sameohmeethdrtoykaldisgleaﬁdrcumnmexityrnﬁﬁbgr.d_
iFnputting an o atyy ' ' | ect L o0, - 0 _appa .as cl.ained in
O aim 200 for o A S PELEas 58 LPRInEE. in hTnoBB hBRRE 1 MsaE "ol
sel ect or negnsSQ§QﬂﬂnﬁQﬂQﬁﬁﬁW@ﬁa®&idomhpuseaEans for inputting an
operator’'s said sel ecti@fassifier mé@n?pP&ﬁE§g§?§558'EhH??ehgtﬁ‘a'”‘29

wherein 5 . said conparator neans 1S operabl _determ ne ranki ng score
for each stand&Q¥ r RIS o¥O sEEe byt Lo, inePRERBoRARRACL Bt K@ELOSENESS

of match with tffee igles Iy CAG! BiFé €€ 0 4@ 0CompoRle s dadRBRE RhYSthur t her
conprises an exgct nqéch est1 ng means connected 10 between said

conpar at or M S S ThatBt er generator neans, for receiving a

hi ghest sal@ ranking scolrren ke de olen terri me ays Woehhec t 8@ tosthee corresponds

i : et . h
exact 1y mt ched s er S A LReENNFRE QadTh6hnE Be o811 oBpge”
. apRar atus, by- s@FPONENS Coutespenrd heanko each said element code.

27. An apparatus as claimed in Claim 25 wherein
said comparator means is operable to compare the
. 15 incoming character code to each said standard character
code in said portion of said set and to rank such
standard character codes according to the closeness of
match with the incoming character code.
28. An apparatus as claimed in Claim 27 wherein
20 said apparatus further comprises;
character generator means connected to said
comparator means, for generating display data for the
standard characters having the highest ranked standard
character codes; and | '
display means connected to the character
generator means, for displaying characters according to
said data.
29. An apparatus as claimed in Claim 28 wherein
said selector means is operable to select either a
30 said displayed standard character as the correct
character or an opportunity to enter a new incoming
character code. ‘
30. An apparatus as claimed in Claim 29 wherein an
input means is connected to said selector means, for
35 inputting an operator's said selection.
31. An apparatus as claimed in Claim 29, for use in



¢ 33. An apparatus as claimed in Caim32 further conprising alarm neans

connected to said apparatus after said match teSting'ﬁEaHST“LQL.p[OVLQIng

: alarm 20 indication in the event that there is no exact match. 34.

. An appar atus as clained in daim23 wherein said bounjm,ﬁmwmmeuﬁ S
operable to specify said portion of said segsaccordln d

conpl exity nunbers and a pre-determ ned operator experflsé i hdex,

© whereby said portion is relatively large for inexpert operators and _

- relatively smal | &sgoekgeien opktiatansinBét meansn appredhusadd sbdemﬁdrigo

' I m 34 wherein t S c t
ol RO ol onls TFERSshRaCPRRRELFARAE FAFBBESNY

setting neans, for varying sald I'se’in
. expertise of the ¥peR@RAtORES SaldAﬁehpﬁtmaﬂus as clained in Caim?29

. Wherein said sel For e dpp £O0GS1 8 Eoadflbd TRHALPEIAT 20°0RERREY MRANS,

sai d. sel ect nean e|n erable to | ver sald corre for
sai d i ncom P't%ﬁ me@"?01%aPEeEﬁE}ﬁctérdaéﬁéﬂéﬂeraneans, and

said char acterhgemmleitr[g“ TERANS m'rr@a@mesabh@?r@ @ngea@terdbsphamdata for
d correct char r_an c er, code
32: i vgr sane to t%qltgwsrg’l gcyé'ﬂgea Jrgaeﬁgfg& gﬁép%?/se%%ss 0 gﬁgpﬂrliﬁus as

claimed in Clalmtﬁ?fkﬂcqnmﬂgrthnmin¢GM|oudewtmnanseiécappmratdatﬁuhahdklng
system wher ei n_Saigh WA G4 LORSLOUL PG RS EopREEtgl Wi th said

.- system for dellv ri the correct 10 I ncCoOm ng char act er
IKereto % %ﬂﬁ&u%ﬁkﬁ;%&mRﬁ%ﬂh%ﬂ mﬁanfammﬂzsamﬁeeaanaaher

i dentifi cat i On CeReUAtIratimanEarfor SrEOONeTh§da tﬁ)lél@éﬂt cHaiack8hking
cogpl exity neans receiyv e coun | d

h
i dentification cé&g)r&er?é’rdatd&et%i@"ism%aﬂeﬁ%?ﬁgs%b%r%‘bq’%et%oﬁﬁ%PﬂEd§aF8

~stroke count an exact match, and in the event of an exact match,
directing the exactly matched standard character code
15 to an output of said apparatus, by- pa551ng said
selector means.
33. An apparatus as claimed in Claim 32 further

comprising alarm means connected to said apparatus
after said match testing means, for providing alarm

20 indication in the event that there is no exact match.
34. An apparatus as claimed in Claim 23 wherein
said boundary setting means is operable to specify said
portion of said set according to the length and

" complexity numbers and a pre-determined operator

25 expertise index, whereby said portion is relatively
large for inexpert operators and relatively small for
expert operators. _
35. - An apparatus as claimed in claim 34 wherein an
expertise input means is connected to said boundary

30 setting means, for varying said expertise index
according to the level of expertise of the operator.
36. An apparatus as claimed in Claim 29 wherein
said selector means is connected to said character
generator means, said selector means being operable to

35 deliver said correct code for said incoming character
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. incom ng charact e?

nunbers into a fixed |ength identification code. 39. An appar atus as
clai.méd in Caim38 wherein said set is also ordered according to. ..
qdentification code, said conparison boundary setting nmeans is 20

&, p y g

connected to said identification code generator neans tgmmﬁﬂlﬂjlmmul“l
i dentification code and is connected to sai @3character A

wai d boundary setting neans further being operable to specify Sai 8 por ti on
of said set according_tq the identificati code of t . L.ncom.n
‘character, and saga gﬂéﬁa&ﬁgraﬁgﬁgrQFBFrﬁggﬁsmgéﬁ g Pgst%gﬁdoﬁ&ﬁﬁﬁQ§%k)
determ ne the nunpeneoéterameand bbangcneeyabdes¢bdgpoerman dfi spdiay <atta
and in the event Lhat<ggiydcBURBEL 0haphRtas! ahd ithel 2330502 haracser
pre-determ ned m nimuim nunber, 0 generate display data or said

standard charact eegdentBarefpset aod. taodelivenn sapgaitat thead isipdiayemeans
C ai m 30 i ndg udi ngopnuspBPNS connected to the conplexity analysis means

for entering incopgrng character codes. 41. . An,apE%ratui as clained in
Cl ai m 29 incl udi ng/ 385 ﬁHiPPHPFEEPFoﬁsnEAﬁémFGrlﬂn dddM 32ngoaiuse 1in
appar at us -40 ghsoebytionanient an vexkctirondn dateahaaadidng aystem

val i dation. 42. A eth a | ai.med in Lm.13 wherei aid 5 portion
defines | ower andwﬁﬁﬁﬁgﬁbéggasgﬁﬁagaﬁg E&P&gLﬁﬁﬁhggﬁs°&é§&3n®ﬁ€%5by addi ng
the expertise indeanpected wokpl eridysystiar for ded iverdmigndhehaoarreat and
the other spjd bougds rsrdehehMiednPKoseharactiddthgepprertise index from
t he conplexity nupber of the 10 1 ncom fig character. .. An appar at us as
claimed in O ai m33. wher efR 38PATBEUAJAPY CdaiMRAg iRebAd iMs 2§pahgied iy @n

'es\tB?bl i sh | over apgendpeicheUbAScald hendplatbW Meanke isaicdnheerdy Ry
Su

racting the expert e hafgs LoRMILNT i neamR' 8 WecaiTR%eath WIS e

stroke count number, said identification code generator

15 means being operable to combine said stroke count
numbers into a fixed length identification code.
39. An apparatus as claimed in Claim 38 wherein
said set is also ordered according to identification
code, said comparison boundary setting means is

20  connected to said identification code generator means
to receive said identification code and is connected to
said character generator means, said boundary setting
means further being operable to specify said portion of
said set according to the identification code of the

25 incoming character, and said character generator means
being further operable to determine the number of
standard characters in said portion of said set, and in
the event that said number of characters is less than a
pre-determined minimum number, to generate display data

30 for said standard characters in said portion.
40. An apparatus as claimed in Claim 30 including
input means connected to the complexity analysis means
for entering incoming character codes.

. 41. An apparatus as claimed in Claim 29 including

35 initialization means for initializing said apparatus

ol R



i determ ne the other said bounds by adding the expertise index to the

! conpl exity nunber of the incomng character. 20 25 30.35____
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whereby to accept a next incoming character for
validation.

42, A method as claimed in Claim 13 wherein said
portion defines lower and upper bounds and one said
bounds is determined by adding ‘the expertise index to
the complexity number of the incoming character and the
other said bounds is determined by subtracting the
expertise index from the complexity number of the
incoming character.

- 40 -

43, An apparatus as claimed in Claim 34 wherein

said boundary setting means is operable to establish
lower and upper bounds and to determine one said

bounds by subtracting the expertise index from the
complexity number of the incoming character and to
determine the other said bounds by adding the expertise
index to the complexity number of the incoming
character.




