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LANGUAGE PROCESSING APPARATUS AND METHOD

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a language
processing apparatus and method. The invention mainly
relates to a Chinese word inputting apparatus and a
Chinese word processing method of a computer and a word
processor. The Chinese word inputting apparatus and the
Chinese word processing method enable easy, efficient
input by an operator having limited knowledge of the
Chinese Pinyin system and of a correct Pinyin alphabetic
string. : i

CONVENTIONAL RELATED ART

A Pinyin inputting system haé been used in Chinese
word processors, with a chéractér pattern cord.or GB cord
used as an auxiliary input.

Pinyin represents a pronunciation of Chinese
characters, using an alphabet system. In Pinyin
inputting systems, the pronunciation of  Chinese
characters is input into fhe system in Pinyin alphabetic
writing via ; kéyboard and converted into a desired
Chinese character string.

— Conversion qf a Pinyin alphabetic string into a

corresponding Chinese character string does not always



string. CONVENTI ONAL RELATED ART A Pinyin inputting system has
been used in Chinese word processors, with a character pattern cord or GB
cord wused as an auxiliary input. Pinyin represents a pronunciation
of Chinese characters, using an al phabet system In Pinyin inputting
systens, the pronunciation of Chinese characters is input into the system
in Pinyin al phabetic witing via a keybﬁ?rd and converted into a desired
Chi nese character string. - Conversion®of a Pinyin al phabetic string
into a correspondi ng Chinese character string does not always

result in the desired Chinese character string, and a
plurality of Chinese'charaéter strings corresponding to
the same Pinyin alphabetic string may exist. In this
situation, the plurality of possible Chinese character
strings corresponding to the Pinyin alphabetic string is
displayed by the system, and an operator of thé system
selects a desired character string.

A conventional Pinyin inputting system used in a.
Chinese word inputting apparatus is described using the
following examples:

Fig. 28A 1llustrates a conventional input example
15. In this example, as there are at least three
different Chinese characters corresponding to one Pinyin
alphabetic writing input to the system, the operator 1is
required to select a desired Chinese character from the’
three Chinese characters. displayed.

When there are a plurality of Chinese characters
corresponding to a Pinyin alphabetic string; tone data
representing the accent of a Chinese word is appended to
‘the Pinyin alphabetic string and input to the system.
The number of corresponding Chinese characters may be
reduced, facilitating the operétion of the system to a
certain extent. There are five kinds of tone data, each

 of which is provided with numerical information and is B

designated by numerals such as, for example, 0 to 4 in



2 result in the desired Chinese character string, and a plurality of

‘Chi nese character strings corresponding to
string may exist. In this situation, the plurality of possible Chinese
strings corresponding to the Pinyin al phabetic string is

char act er

the sane Pinyin al phabetic

di spl ayed by the system and an operator of the system selects a desired

character string.

Chi nese word inputting apparatus is described using the follow ng

exanpl es:

this exanpl e,Rordifi@ #ikRldiaaHenddse8r ¢hif al@ahChi nese characters

Fig. 28A illustrates a conventional input exanple 15.

corresponding to one Pinyin

Fig. 28B also illustrates a conventional input
example 16. As shown in example 16, the Pinyin inputting
system using tone data to indicate an accent in a Pinyin
alphabetic string is effective when a corresponding
Chinese word is comprised of more than two Chineseé
characters and has a homonym. The tone data do not have
to be appended to the entire Pinyin alphabetié string.
It may be appended to part of the Pinyin alphabetic
étring as shown in example 16..

Fig. 28C also illustrates a conventional
input example 17 using a Pinyin inputting system
similar to that described above.

This system, however, utilizes only initials

of a Pinyin alphabetic string coffesponding

to the desired Chinese characters.

Therefore, the number of inputting operations can be
reduced. This system is especially rendered

effective where a desired word is comprised of

more than two Chinese characters. In the input example

17, two initials of the Pinyin alphabetic string for the

.desired word are input. The word corresponding to the

two initials 1is selected from a dictionary of the system.
~Another conventional word.processing system is

disclosed in Japanese Patent Application No. HEI4-167159.

A conventional Pinyin inputting systemused in a

In



al phabetic witing input to the system the operator is required to select
a desired Chinese character fromthe three Chinese characters displayed.
When there are a plurality of Chinese characters corresponding to a Pinyin
al phabetic string, tone data representing the accent of a Chinese word is
appended to the Pinyin al phabetic string and input to the system The
nunber of correspondi ng Chi nese characteds nmay be reduced, facilitating
the operation of the systemto a certain extent. There are five kinds of
tone data, each of which is provided with nunerical information and is

desi gnat ed byTHENMBi8k$os§HANsPSteh0s18828BhPer st BndehBered Pinyin
alphabetic string into a Chinese character string.
However, when an incomplete or inaccurate Pinyin
alphabetic string is entered by an operator having
limited knowledge of Pinyin, the disclosed system cannot
convert the Pinyin alphabetic string into the correct
Chinese character string.

In the prior art, there also exists an English
dictionary retrieval tool for an English word whose
spelling is uncertain, called "The American Heritage
Dictionary". A user of this tool enters, for example,
"invent"”, when he is not sure of the spelling of a
desired word beginning with "invent”. As shown in Fig.
29, "The American Heritage Dictionary” searches for words
beginning with "invent", and displays them on a display
unit. The user, if required, selects any of the words
displayed, and refers to the dictionary for its meaning.

Fig. 30 is an example where a word including one-
arbitrary letter Between "m" and "t" is retrieved and
displayed by the retrieval tool described above. When
the user enters "m?t", several possible words illustrated
in Fig. 30 are displayed. A word including an arbitrary
letter string betwéen "m" and "t" can also be'obtained.
When the user enters “"m#t", more thén 500 possible words

corresponding to the above-mentioned letter string are



$3 accordance with differences of the accent. Fig. 28B al so
Illustrates a conventional input exanple 16. As shown in exanple 16, the
Pinyin inputting systemusing tone data to indicate an accent in a Pinyin
al phabetic string is effective when a corresponding Chinese word is
conprised of nore than two Chinese characters and has a hononym The tone
data do not have to be appended to the gntire Pi nyin al phabetic string.

It may be appended to part of the Pinyin~al phabetic string as shown in
exanple 16. - Fig. 28C also illustrates a conventional input exanple

17 using a Pighepladydait t iAg debHiraPedivlfodle ,t tH oA iIdRA. FPELsh Thi S
system however, utilizes only initials of a Pinyin al phabetic string
Correspondlngord retrieval tool displays a large number of possible
alphabetical letter strings, among which the user
identifies the ene he originally desired to select.
However, tlhe above-mentioned retrieval system has
the disadvantage that, although it can be applied to a
language such as English or French which is represented
by a siﬁgle character form, it may not be applied to a
‘language such as Japanese or Chinese represented by a
plurality of character forms. Because, in a language
represented by a plurality of character forms, one
character form must be converted into another character
form.
The term "character form"” used herein is defined as
"a set of letters or characters used in the writing
system of a language".
Hereinafter, kanji or the use of Chinese
characters is regarded as one character form,
while the use of characters such as Japanese hiragane
or katakana, representing the pronunciation of kanji,
is regarded as another character forﬁ.
Japanese Romaji(Roman letters) or Chinese Pinyin,
representing the pronunciation of Chinese characters or
- Chinese words respectively, 15 also regarded as one

character form.



{0 the desired Chinese characters. Therefore, the nunber of inputting
operations can be reduced. This systemis especially rendered effective
where a desired word is conprised of nore than two Chi nese characters. In
the input exanple 17, two initials of the Pinyin al phabetic string for the
desired word are input. The word corresponding to the two initials is

selected froma dictionary of the system - - Anot her conventional word
processing systemis disclosed in JapanQSe Pat ent Application No.
HEl 4- 167159. - : -4

Basically, the conventional Chinese word
inputting apparatus and Chinese word processing
systems described above do ﬁot operate unless the
operator knows the correct Pinyin spelling of a
word to be input to the system.
When a nonexistent, or incorrect Pinyin alphabetié string
is input, it can not be converted 1nfo a correct Chinese
character string.

In conventional word processing systems
such as, for example, the one for processing English
which is representéd by a single character form, an
operator is able to retrieve a desired word easily, even

) when the operator 1s not sure .of the correct spelling of

the word. However, with languages such as Chinese or
Japanese which are repreéeﬁted by a plurality of
character forms, operators of word processing systems
cannot obtain the correct outputted character form unless

they knows the correct spelling of the character form to

be entered.

SUMMARY dF THE INVENTION
The present invention is made to solve the above-
mentioned problems. It is, therefore, an object of the
present invention to provide a Chinesé word inputting

apparatus and a Chinese word processing method which



sThe disclosed systemal so converts an entered Pinyin al phabetic string
into a Chinese character string. However, when an inconplete or ‘inaccurate

Pinyin al phabetic string is entered by an operator having limted
know edge of Pinyin, the disclosed system cannot convert the Pinyin
al phabetic string into the correct Chinese character string. In the

~prior art, there also exists an English- _dictionary retrieval tool for an
~English word whose spelling is uncertaif, called "The Anerican Herit age
‘Di ctionary". ‘A user of this tool enters, for exanple, "invent", when he is

not sure of thapReldddi difd e ARSIdRd W BYINIgHE M idY HawanE " AS

shown in Fig. 29, "The Anerican Heritage Dictionary" searches for words
begi nni ng wi timiitae ¥nowBsikdli P! s BTy tinb Pl . Utdvinge user, if

requi red, selects any of the words
limited knowledge of the finals of a Chinese word. The
term "finals" used herein is employed to mean "a main
vowel with or without a final consonant or a semivowel
after an initial consonant or consonant cluster of a
Chinese syllable”. |

Further, it is anofher object of the present
invention to provide a Chinese word inputting apparatus
and a Chinese word processing method that are compatible
with conventional Pinyin inputting systems, and which
enable easy and efficient input for both the conventional
Pinyin inputting systems and the one according to the
_present invention.
| It is a further object of the present invention to
provide a language processing apparatus and a language
processing method which enable easy and efficient input
when it is required to convert one character form of an
input language word into another.

To achieve the foregoing objects, according to one
aspect of the present invention, a Chinese word inputting
apparatus for inputting an alphabetic string-and for
converting the alphabetic string into a Chinese character

string may comprise:

(a) input means for inputting the alphabetic string,



gdi splayed, and refers to the dictionary for its meaning. Fig. 30 is
an exanpl e where a word including one arbitrary letter between "nf' and "t"
is retrieved and displayed by the retrieval tool described above. Wen
the user enters "nPt", several possible words illustrated in Fig. 30 are
di spl ayed. A word including an arbitrary letter string between "nm' and "t"
can al so be obtained. Wen the user enters "nrt", nore than 500 possible
words corresponding to the above-mentidhed |etter string are

5 displayed. As described before, the conventional English word retrieval

t0.0| di spl aYSi e lﬁﬂ?aﬂwgrsgiﬂ:ﬁoﬁﬂneg an unknown portion, and for

inputting a symbol indicating an unknown alphabetic
string in place of the unknown portion 6f the alphabetic
string;

(b) Chinese word syllabifying means for dividing the
albhabetic string input by the input means into Chinese
syllable segments;

(c) alphabetic string geﬁerating means for
determining if each of the Chinese syllable segments is
comprised of a standard alphabetic string, so as to .
output the standard alphabetic string when each of the
-Chinese syllable segments is comprised of a standard
alphabetic string, and to generate and output a possible
alphabetic string when the symbol indicating an unknown
alphabetic string is used in pléce of the unknown portion
.of the input élphabetic string;

(d) dictionary means for storing both Chinese
character strings and alphabetic information;

(e) Chinese word converting means for converting the
standard alphabetic string into a possible Chinese string
and for.convefting the_possible alphabetic string into a
possible Chinese character string by referring to the
dictionary means; and

(f) output means for outputting the possible Chinese

character strings converted by the Chinese word



al phapetical letter strings, anong which the user identifies the one he
originally desired to select. However, the above-nentioned retrieval
system has the disadvantage that, although it can be applied to a

| anguage such as English or French which is represented by a single
character form it may not be applied to a |anguage such as Japanese or .
Chi nese represented by a plurality of eharacter forns. Because, in a

| anguage represented by a plurality of character forns, one character

-form nust be converted into another character form The term
"char act er fornﬁzu %q heQFiQ;is defined as "a set of letters or characters
used in the W34St lgﬂgiéﬂ*df a | anguage". Hereinafter, kanji or the

use of Chinese chAlAGIATY 'to NN o332 o U’ e dele!
invention, a Chinese word inputting apparatus for
inputting an alphabetic string having one or more letters
and for converting the alphabetic string into a Chinese
character string may comprise: _

(a) input means for inputting the alphabetic string,
the alphabetic string having an unknown letter, and for
inputting a s?mhol indicating an unknown letter in place
of the unknown letter of the alphabetic string;

(b) Chinese word syllabifying means for dividing the
alphabetic string input by the input means into Chinese
syllable segments; ; ,. !

(c) alphabetic string generating means'for
determining if each of the Chinese syllable segments is
comprised of a standard alphabetic string, so as to
output the standard alphabetic string when each of the
Chinese syllable segments is comprised of a standard
alphabetic string, and to generate and output a possible
alphabetic string when the symbol indicating the unknown
letter is used in place of an unknown letter of the input
alphabetic string;

(d) dictionary means for storing both Chinese
- character strings and alphabetic information;

(e) Chinese word converting means for converting the



whil e;the use of characters such as Japanese hiragana or

kat akana,

representing the pronunciation of kanji, is regarded as another character

form Japanese Romaji (Roman | etters) or Chinese Pinyin,

representing the

pronunci ati on of Chinese characters or Chinese words respectively, is also

regarded as one character form

6 Basi cal ly, the conventional Chingse word inputting apparatus and
Chi nese word processing systens descri bed above do not operate unless the

operat or knows the correct

standard alphabetic string into a possible Chinese

character string and for converting the possible

alphabetic string into a possible Chinese character

string by referring to the dictionary means;

and

(f) output means for outputting the possible Chinese

character strings converted by the Chinese word

converting means.

According to another aspect of the present

invention, a Chinese word inputting apparatus for

inputting an alphabetic string and for converting the

alphabetic string into a Chinese character string may

comprise:

(a) input means for inputting the alphabetic string

including an initial letter of the alphabetic string and

a symbol indicating tone data appended to the initial

letter of the alphabetic string;

(b) Chinese word syllabifying means for dividing the

alphabetic string input by the input means into Chinese

syllable segments;

_(c) dictionary means for storing both Chinese

character strings and alphabetic information;

{d) Chinese word converting means for converting the

alphabetic string into a possible Chinese character

string,. and for converting the initial letter and the

tone data of the alphabetic string into a possible



Pinyin spelling of a word to be input to the system When a

nonexi stent, or incorrect Pinyin alphabetic string is input, it can not be
converted into a correct Chinese character string.

REPLACEMENT SHEET 7

I n conventional word processing systens such- as, for exanple, the one for
T

Chinese character string by using the tone data to reduce
a number of possible correspoﬁding Chinese characters;
and

(e) output means for outputting the possible Chinese
character strings converted by the Chinese word

-converting means.

According to another aspect of the present
invention, a Chinese word processing method for inputting
an alphabetic string and for converting fhe alphabetic
string into a Chinese character string may comprise steps
of:

(a) inputting the alphabetic string, the alphabetic
string having an unknown portion, and inputting a symbol
indicating'an_unknown alphabetic string in place of fhe
unknown portion of the alphabetic striﬁg;

(b) dividing the alphabetic string int§ Chinese
syllable segments;

(¢) determining whether each of the Chinese syllable
segments is comprised of a standard alphabetic string so
‘as to output the standard alphabetié string when each of
the Chinese syllable segments is cqmprised of a standard
alphabetic string, and to generate and output a possible
alphabefic string when the symbol indica?ing an unknown
alphabetic string is used in pléce of the unknown portion

of.the input alphabetic string;



processi ng English which is represented by a single character form an
operator is able to retrieve a desired word easily, even when the operator
is not sure of the correct spelling of the word. However, w th | anguages
such as Chi nese or Japanese which are represented by a plurality of
character forns, .operators of word processing systems cannot obtain the
correct outputted character forn1un|ess"t?§y knows the correct spelling of
the character formto be entered.

8 _ - SUMVARY OF THE | NVENTI ON It is an
obj ect of the preseqj ddhmasttail theRldndadE Qphale Y & i igRdviaiiages of
the prior art. According to one aspect of the present invention

therQ I's provpsiesh v1 £ehBasesddthracter string and converting the

' possible alphabefic string into a possible Chinese
character string by referring to dictionary means
containing both Chinese character strings and alphabetic
information; and |

(e) outputting the possible Chinese character
strings. |

According to another aspect of the present
invention, a Chinese word processing method for inputting
an alphabetic string and for converting the alphabetic
string into a Chinese character string may comprise steps
of:

(a) inputting the alphabetic string, the alphabetic
string having one or more letters including an unknown
letter, and inputting a symbol indicating an unknown
letter in place of the unknown letter of the alphabetic
string;

(b) dividing the alphabetic string into Chinese
syllable segments;

| (c) determining whether each of the Chinese syllable
segments 1is comprised of a standard alphabetic string so
as to output the standard alphabetic string when each of
the Chinesé syllable segments is compriéed of a standard

alphabetic string, and to generate and output a possible



Fnput ti ng apparatus for inputting an al phabetic string and for converting
the al phabetic string into a Chinese character string, conprising: (a)

i nput means for inputting the alphabetic string, the al phabetic string
havi ng an unknown portion, and for inputting a synbol indicating an
unknown al phabetic string in place of the unknown portion of the

al phabetic string; (b) Chinese word syllab3fying neans for dividing the

al phabetic strong input by the input nmeans into Chinese syllable segnents;
(c) al phabetic string generating neans for determining if each of the

Chinese syl | ailphatrgiBNtstrting WhHyn e Fymbolstiaitisat ialghmbeainlmaid i ng, so
as to output the standard al phabetic string when each of the Chinese

syl | abl e segmrstter Si<amgyd Siad piface SRRy dnMdidwibdadteteat amgheand to
generate and out put a possible al phabetic string when the synbol
i ndi cati ng amlpHabwwic adtphiateetic string is used in place of the unknown
portion of the input al phabetic string; (d) dictionary nmeans for storing
bot h Chi nese char aal ercatvempinganche gt d alpHabatdic atrie Bhteese
word converting neans for converting the standard al phabetic string into a
possi bl e Chi resesidiXe Mthiamgsd arhaomawissy | sty ity grod sedrivee st joimbdie ¢ string
into a possible Chinese character string by referring to the dictionary
neans; and (fpossilple alphabetic suting tinty theogosikhled Chdniesse character
strings converted by the Chinese

character string by referring to dictionary means

containing both Chinese character strings and alphabetic

information; and

(e) outputting the possible Chinese character
strings.

According to another aspect of the present
invention, a Chinese word processing method for inputting
an alphabetic string and converting the alphabetic string
into a Chinese character string may comprise steps of:

(a) inputting the alphabetic string including an
initial letter of the alphabetic string and a symbol
indicating tone data appended to the initial letter of
the alphabetic string:

(b) dividing the alphabetic string into Chinese
syllable segments;

(c) converting the alphabetic string into possible
Chinese character strings by using the initial letter and

the tone data to reduce a number of possible Chinese-

character strings:; and



word eonverting neans. 9
According to anot her aspect of the present invention there is provided a
Chinese word inputting apparatus for inputting an al phabetic string having
one or nore letters and for converting the al phabetic string into a

Chi nese character string, conprising: (a) input neans for inputting the

al phabetic string, the al phabetic string,having an unknown |etter, and for
i nputting a synbol indicating an unknown Tetter in place of the unknown
letter of theée al phabetic string; (b) Chinese word syllabifying neans for
dividing the al phapg)i eutptittfigi 8REt p8¥sibEe i ORUhesBABRatratoefhi nese
syl |l abl e segnents; (c) al phabetic string generating neans for determ ning
i f each of thethhgese syll able segnents is conprised of a standard

al phabetic string, so as to output the standard al phabetic string when each
of the Chinese syl Aabbedsagmeot geitsanothersaspoettaost ahdapdeskpltabetic

string, and to
invention, a language processing apparatus for processing
a language represented by at least a first character form
and a second character form may comprise:

(a) input means for inputting é character string
having an unknown portion, represented by the first
character form, the character string including a symbol
in place of the unknown portion;

(b) character string generating means for
determining whether the symbol indicating an unknown

; portion is used in the character string input by the
input means for rgplacing the symbol by a grammatically
possible character string of the first character form to
create a possible character string;

(c) dictionary means for storing character strings
of the first character form and corresponding character
strings of the second character form;

(d) converting means for converting the possible
character string represented by the first character form
obtained by the character string generating means into a
corresponding possible character string represented by
the second character form bf referring to the dictionary

means; and



generat e and output a possible al phabetic string when the synbol indicating
an unknown letter is used in place of the unknown letter of the input

al phabetic string; (d) dictionary means for storing both Chinese character
strings and al phabetic information; (e) Chinese word converting neans for
converting the standard al phabetic string into a possible Chinese
character string and for converting the possible al phabetic string into a
possi bl e Chinese character string by ref&ring to the dictionary neans;
and (f) output neans for outputting the possible Chinese character strings

converted by the | e§§%¥“¥ aa¥ r 'ﬁgk%?gﬂq&

10 . Accord%pto St ?1%%ot§ré%spe t o I%%ep?)sr%is%ln% ?lrl]?/lézri]%}:%ﬁ there
i s provided astxqﬁé'exs@pi‘@éént&ﬁ"&?&'% aPRad i %i%ctép%&fﬂ%éﬂvﬁwgébet Ic
string and for converting the alphabetic string into a I nese character

string, conprpgi{e &nvéPPihe HERSs ! O

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described in more
detail in conjunction of appended drawings, wherein:

Fig. 1 is a perspective view illustrating a Chinese
word inputting apparatus according t6 embodiment 1 of the
present invention;

Fig. 2 is a block diagram of the Chinese word
inputting apparatus according to embodiment 1 of the

i present invention; - !

Fig. 3 shows an example of a Pinyin-Chinese
dictionary; J

Fig. 4 shows input examples using a symbol "#*";

Fig. 5 shows an input example using a symbol "?";

Fig. 6 shows input examples using initials with tone
data;

Fig. 7 is a flow chart showing an operation of the
Chinese word inputting apparatus according to embodiment
1 of the present invention;

Fig. 8 is a detailed flow chart shOwing an operation

- of the Chinese word inputting apparatus according to

embodiment 1 of the present invention;



i nputst i ng the al phabetic string, including an initial letter of the

al phabetic string and a synbol indicating tone data appended to the
initial letter of the al phabetic string; (b) Chinese word syll abifying
means for dividing the al phabetic string input by the input neans into
Chi nese syll able segnents; (c) dictionary nmeans for storing both Chinese
character strings and al phabetic information; (d) Chinese word converting
means for converting the al phabetic stri§ into a possible Chinese
character string, and for converting the initial letter and the tone data

of the al phabetic giging igte @W%%Mﬁngﬂmmmﬁcjﬁi Siphage B¥cUsi ng
the tone data to reduce a nunber of possible correspondi ng Chi nese

characters; ager{ggsoutput neans for outputting the possible Chinese
character strings converted by the Chinese word converting neans.

11 Accordippgt 016tisl a apRblersiiswaetd HfadderdrEEepini nvention there
I's provided a :
alphabetic strings;

Fig. 11 is a table showing standard Pinyin
alphabetic strings;

Fig. 12 shows an example where an input Pinyin
alphabetic string is divided into syllable segments;

Fig. 13 shows a list of possible Pinyin alphabetic
strings corresponding to "do*", generated by the Pinyin
alphabefic string generating unit;

Fig. 14 shows a list of possible Pinyin alphabetic
strings corresponding to "jis", generated by the Pinyin
alphabetic string generating unit;

Fig. 15 shows methods'for setting a word boundéry by
the word boundary setting unit;

Fig. 16 shows a combination of Pinyin alphabetic
strings;

Fig. 17 shows a list of possible Chinese words
corresponding to "do*", generated by the Chinese word
converting unit;

Fig. 18 shows a list of possible Piﬁyin alphabetic
strings corresponding to "ch?ng"”, generated by the Pinyin

alphabetic string generating unit;

Fig. 19 shows a list of poséible Chinese words



Chi nese word processing nethod for i'nputting an al phabetic string and for
converting the al phabetic string into a Chinese character string,
conprising steps of: (a) inputting the alphabetic string, the al phabetic
string having an unknown portion, and inputting a synbol indicating an
unknown al phabetic string in place of the unknown portion of the

al phabetic string; (b) dividing the al phgbetic string into Chinese syllable
segnents; (c) determ ning whether each of the Chinese syllable segnents is
conprised of a standard al phabetic string so as to output the standard

21 Phabeti ¢ Stiiad MBingaeh Alnbis-CiiRag.: 5! bIOLRCSEATROLS kcRONDY | sod

of a standar string, generate” an a possible

al phabetic i .synmbol indicating an unknown al phabetic string
is used in%%ﬁg%gtggg?ﬁgqﬁﬁknomn portion of the input al phabetic string;

s n B wn portion of the abet ¢
Charactor String o COnvErYenan Reanpiech) 8%y Bk2plaPe°SpPhFatRLYC]]

possi bl e Chi e St I referriyn ictiLanar S
cont ai ni ng 63%%38%1 eggﬁgggﬁaéPErrs Fﬂ%ésgéﬁdggb%hgggﬁiggi%f§$%g?ﬁon; and
(e) outputtmggjthe possi bl e Chi nese character strings. :

Fig. 21 shows a an examplé Qf a dictionary retaining
an initial and tone data as a search key;

Fig. 22 shows input examples using "+#", "?", and "an
initial and “tone data" in Pinyin alphabetic strings;

Fig. 23 shows an input example using "?" in a
hiragana character string; |

Fig. 24 shows an example of possible hiragana
character strings displayed, corresponding to " p9 ";

Fig. 25 showé an egample of a Japanese hiragana-
kanji dictionary; |

Fig. 26 shows an input example using "*" in a Roman
letter string;

Fig. 27 shows an example of a Roman letter-kanji
dictionary;

Fig..zsA shows a conventional example of inputting
Pinyin alphabetic strings;

Fig. 28B shows a conventional example of inputting
Pinyin alphabetic strings;

Fig. 28C .shows a conventional example of inputting

Pinyin alphabetic strings;



12 > According to still another aspect of the present invention there
I's provided a Chinese word processing nmethod for i:nputting an al phabetic
string and for converting the alphabetic string into a Chinese character
string, conprising steps of: (a) inputting the alphabetic string, the

al phabetic string having one or nore letters including an unknown |etter,
and inputting a synbol indicating an unkRp®wn letter in place of the unknown
|l etter of the al phabetic string; (b) dividing the al phabetic string into
Chi nese syl l able segnents; (c) determ ning whet her each of the Chinese

syl abl e segnents gCORPr 5REWs 04 fié%\?ﬁﬂﬁ’”%aﬁ"g{??ﬁ%i‘?ﬁ%mg so as to

out put the standard al phabetic string I nese syllable

segments is corgéred @@y aatny dadboRaliFt 16l 100r1 R Leoggnerat e and

out put a possible al phabetic string e synbo ndi cat 1 ng an unknown

letter is usegailedPeRe Rhet Pal"HOPYWatE D £Et PInd PP 2l phgbetic string;
(d) converting the standard al phabetic string into a possible Chinese

character string apdgCosyeshbwg &Ne180sst héras! PhebediseSéhéng into a
possi bl e Chi nese character string by referring to dictionary neans
arbitrary letter between "m" and "t", displayed by "The

American Heritage Dictionary”.

DESCRIPTION OF THE PREFERRED
| EMBODIMENTS

Embodiment 1,

This embodiment provides a Chinese word inputting
apparatus and a Chinese word processing method which may
be operated by an operator having limited knowledge of
the Pinyin alphabetic form.

Fig. 1 is a perspective vigw showing a Chinese word
inputting apparatus according to embodiment 1 of the
invention. 1In Fig. 1, reference numeral 100 is a

- processing unit, 101 is a keyboard, 102 is a display
unit, 103 is a disk unit, 104 is a printer, 105 is a
mouse, and 106 is a mouse pad.

Fig. 2 1s a block diagram of the Chinese word
inputting apparatus according to embodiment 1 of the
present invention.

- In Fig. 2, reference numeral 1 denotes an input

unit. The input unit 1 includes the keyboard 101 which



cont a ni ng both Chinese character strings and al phabetic information; and
(e) outputting the possible Chinese character strings.

13 According to yet another aspect of the present invention there
is provided a Chinese word processing nmethod for inputting an al phabetic
string and for converting the alphabetic string into a Chinese character
string, conprising steps of: (a) inputtrgg the al phabetic string,
including an initial letter of the al phabetic string and a synbol

i ndicating tone data appended to the initial letter of the al phabetic

string; (b) qisvitpcyd%%ﬁ withrhq.'bqtéacststarni anglg?%bﬁqga&e?‘%g:ylg abl e segnents;

(c) converting the betic string i1nto ’e charact er

Strings by Ushiibidfie dy ala | GRIr A 15 ! AN WRAMIAGICGdy . huber
of possible I nese character strings; and (d) outputting the possible
Chinese charact elpesididiftfe numeral 2 denotes a controller comprising

a character string converter 3 and a dictionary 4. When

a character string to be converted or a control command

is input via the input unit 1, data processing described

hereinafter is performed according to a control program.

Fig. 3 illustrates an embodiment of the dictionary
4. The dictionary 4 in Fig. 3 is a portion of a Pinyin-
Chinese dictionary indicating correspondence of a Pinyin
alphabetic string to a Chinese word.

The character string converter 3 comprises a Chinese
word syllabifying unit 5§, a Pinyin alphabetic string
generating unit 9, a word boundary setting unit 6, and a
Chinese word converting unit 7.

The Chinese word syllabifying unit 5 divides an
input alphabetic string into syllable segments based on
the principle of Chinese syllables. The syllable
segments are further divided into an initial consonant or
consonant cluster (hereinafter referred to as initial
consonant(s)), and finals, or initial consonant(s) plus
finals. |

The Pinyin alphabetic string generating unit 9
analyzes the content of a subdivided syllable segment aad

generates a possible, standard Pinyin alphabetic string.



14 = BRI EF DESCRI PTI ON OF THE DRAW NGS The present

i nvention will be described in nore detail in conjunction of appended

drawi ngs, wherein: Fig. 1 is a perspective viewillustrating a

Chi nese word inputting apparatus according to enbodinent 1 of the present
I nvention; Fig. 2 is a block diagggm of the Chinese word inputting
apparatus according to enbodinent 1 of the present invention; Fig.

3 shows an exanpl e of a Pinyin-Chinese dictionary;

The word boundary setting unit 6 sets the boundary
of words according to the Pinyin alphabetic string which
has been divided into syllable segments.

The Chinese word converting unit 7 converts a
possible Pinyin alphabetic string into a corresponding:
possible Chinese character string.

The display system 8 displays a converted Chinese
character string, and includes the display unit 102.

An operation of this emquiment will now be
described with reference to Fig. 1. The keyboard 101
is used as the input unit 1. Processing for the
controller 2 is performed by the processing unit 100.
Processing for the character string cdnverter 3,
including the Chinese word syllabifyiqg unit 5, the
Pinyin alphabetic étring generating unit 9, the word
boundary setting unit 6, the Chinese word converting unit
7 is performed by a central processing unit of the
processing unit 100. The dictionary 4 is stored in a
main memory or cache memory of the processing unit 100.
A portion of the dictionary 4 can be stored in the disk

-unit 103. The display systeﬁ 8 includes the display unit
102.
Fig. 4 illustrates an input example where an
- operator of the system shown in Fig. 1 is uncertain of

the spelling of more than two, consecutive letters within



Fig. 4 shows input exanples using a synbol "*";

15 Fig. 5 shows an input exanple using a synbol "?"; . Fig. 6
shows input exanples using.initials with tone data; ~Fig. 7is a
flow chart showi ng an operation of the Chinese word inputting apparatus
according to enbodi nent 1 of the present invention: Fig. 8is a

detailed flow chart show ng an operation ¢ the Chi nese word inputting
apparatus according to enbodiment 1 of the present invention,;

a Pinyin alphabetic string he desires to enter. In this
embodiment, the symbol "+" is used to represent more than

two, consecutive uncertain letters. Symbols other than

LAY 1 ]

#" can also be used.

In an input example 1(1) in Fig. 4, the operator
intends to obtain a Chinese word "X X". The
corresponding, correct Pinyin alphabetic string is
"dongjing" as shown in (2). The operator, when he cannot
remember the correct Pinyin alphabetic string, enters
"do*ji#", using "+#" to the uncertain portions as shown in
(3).

An input example 2 in Fig. 4 shows a case where the

; operator enters "b#j*" as shown in (8), though he desires
to enter a Chinese word "dt %" as shown in k4)y but is not
sure of the spelling of the corresponding Pinyin
alphabetic string.

As hereinafter described, a Chinese syllable is
comprised of a combination of initial consonant(s) and
finals. The above-mentioned "+#" will be used when a
portion or whole of the finals is unknown.

Fig. 5 is an input example.where a Chinese word
inputting operator is not sure of the spelling of one
letter within the Pinyin alphabetic string hé desires to
enter. In this embodiment, the symbol "?" is used to

represent one, uncertain letter. Symbols other than “?"



16 =~ Fig. 9 is a table show ng standard Pi nyin al phabetic strings;

Fig. 10 is a table showi ng standard Pinyin al phabetic strings; Fig.
11 is a table showi ng standard Pinyin al phabetic strings; Fig. 12
shows an exanple where an input Pinyin alphabetic string is divided into
syl | abl e segnents; Fig. 13 shows a list of possible Pinyin al phabetic
strings corresponding to "do*", generatedzby the Pinyin al phabetic string
generating unit; Fig. 14 shows a list of possible Pinyin al phabetic

can also be used. In an input example 3(1) in Fig. 5,
the operator intends to obtain a Chinese word "BEWR". The
correct Pinyin alphabetic string corresponding to (1) is
"changcheng"” as shown in (2). The operator, when he
cannot remember the correct spelling of the Pinyin
alphabetic sffing, enters "ch?ngch?ng”, using "?" to each.
of the unknown letters within the Pinyin alphabetic
string.

Fig. 6 is an example where a Chinese word inputting
operator enters initials and tone data. The numeral
indicates the tone data such as, for example, 0 to 4 (or
1 to 5) after the initial letter of a Pinyin alphabetic
string corresponding to a desired Chinese character.

Five kinds of other symbols can also be used to indicate
the tone dat;.‘ The tone data is rendered effective where
the .operator knows only an initial of a Pinyin alphabetic
étring and is not sure of the spelling of the remainder
of the string, or where he desires to omit inputting an
entire Pinyin alphabetic string. In an input example
4(1) in Fig. 6, the operator desires to obtéin a Chinese
word "HX". The corresponding, correct Pinyin alphabetic
string is "riben” as shown in (2), where "ri" and "ben"
correspond to each of the two Chinese characters
respectively. 1In this case, the operator, when he knows

only the initials of the Pinyin alphabetic string and is



strings corresponding to "ji*", generated by the Pinyin alphabetic string

generating unit; Fig. 15 shows nethods for setting a word boundary by
the word boundary setting unit; Fig. 16 shows a conbination of Pinyin
al phabetic strings; Fig. 17 shows a list of possible Chinese words

corresponding to "do*", generated by the Chinese word converti-ng unit;
Fig. 18 shows a |ist of possible Pinyin-@3phabetic strings corresponding
to "ch?ng", generated by the Pinyin alphabetic string generating unit;
Fig. 19 shows a list of possible Chinese words

not sure of the remainder of the string, or he desires to
| omit inputting the entire Pinyin alphabetic string,
enters "r4b3", using the initials and the tone data.

In an input example 5 in Fig. 6, the operator enters
"h2klglsl”as shown in (6), while he desires to enter a
Chinese word "#i 24 7." ("hangkonggongsi™ ‘in the Pinyin
alphabetic string).
| Fig. 7 and Fig. 8 are flow charts illustrating an
operation of the disclosed embodiment.

The operation will be first explained with reference
to the input example 1 in Fig. 4, where more than two;
uncertain alphabetic strings exist.

At step 21, a Pinyin alphabetic string input from
the keyboard 101 is read by t@e contréller 2 of the
processing unit 100. It is assumed herein that the input
Pinyin alphasefic string is "doxjis".

At step 22, the Chinese word syllabifying unit 5
divides the input Pinyin alphabetic string into Chinese
syllable segments.

Figs. 9 to 11 shdw lists of standard Pinyin
alphabetic strings, indicating a correlation of initial
consonant(s) and finals in forming a Chinese syllable.

As shown in Figs. 9 through 11, a Chinese syllable is
comprised of a combination of initial consonant(s) and

succeeding finals. There are 21 initial consonant(s) and



17 «<orresponding-to "ch?ng", generated by the Chinese word converting

unit; Fig. 20 shows an exanple of a dictionary separately retaining
initial information and tone data as a search key; Fig. 21 shows a
an exanple of a dictionary retaining an initial and tone data as a search
key; Fig. 22 shows input exanples using "*", "?", and "an initial
and tone data" in Pinyin al phabetic strings; Fig. 23 shows an i nput
exanple using "?" in a hiragana character string; Fig. 24 shows an

exanpl e of possible hiragana character strings displayed, corresponding to

"olerr] 77 37 finals, but as illustrated in Figs. 9 through 11, some

‘combinations of initial consonant(s) and finals do not
constitute syllébles. A predetermined symbol "#*" may be
used in place of an uncertain portion of a final,
however, initial consonant(s) must always be input
correctly. Accordingly, division of an input Pinyin
alphabetic string into syllable segments is performed so
that each syllable segment begins with an initial
consonant(s) in the Pinyin alphabetic string.

Fig. 12 illustrates an example where "do#ji*" is
divided into syllable segments. "do#ji#" is divided into
syllable segments, "do#" and "jis+", which are hereinafter
referred to as a syllable portion 1 and a syllable
portion 2, respectively. Division of a Pipyin alphabetic
stfing'into syllable segments has conventionally been
performed to take advantage of the features of the
Chinese language. |

At step 23, the Pinyin alphabetic string generating
unit 9 receives each of the divided syllable segments and
determines whether each of the divided.syllable segments
is a standard Pinyin alphabetic string or not. If it is,
the answer is YES, and the operation proceeds to step 25.
'If it includes other symbdl such as "s" or "2" besides

- the Pinyin alphabetic string, the answer.ié NO, and the -

operation proceeds to step 24.



Fig. 25 shows an exanpl e of a Japanese hiragana- kanji dictionary;

Fig. 26 shows an input exanple using "*" in a Roman letter string;

Fig. 27 shows an exanple of a Roman letter-kanji dictionary; Fig.
28A shows a conventional exanple of inputting Pinyin alphabetic strings;
Fig. 28B shows a conventional exanple of inputting Pinyin alphabetic
strings; Fig. 28C shows a convent@gpal exanpl e of inputting Pinyin
al phabetic strings;

Since the syllable portion 1 "do#" includes the
other symbol "#" besides the Pinyin alphabetic string,
the answer is NO, and the operation goes to step 24. A
further detailed operation flow of the Pinyin alphabetic
string generating unit 9 at step 24 will be explained
~with reference to Fig. 8.

At step 51 in Fig. 8, it is determined if "#" is
included in a syllable segment. If it is not, the answer
is NO, and the operation branches off to step 53. The
operation at.steps following step 53 will be hereinafter
described.

Since the syllable éegments 1 "do#" includes "»",

J the answer is YES, and the operation proceeds to step 52.

At step 52, the Pinyin alphabetic string generating

unit 9 replaces "#" in a syllable segment by a
grammatically possible Pinyin alphabetic string, and
.generates a list of possible Pinyin alphabetic strings.
The Pinyin alphabetic string generating unit 9 retains a
table of initial consonant(s) to finals as shown in the
1ists of the standard Pinyin alphabetic strings in Figs.
9 through 11. The Pinyin alphabetic string generating
unit 9 retrieves the table according to the already-known
portion of the input alphabetic string, or a combination
of the initial consonant "d" and the finals beginning

-with "o" therefrom, and searches for a grammatically



18 ¥ Fig. 29 shows a list of words beginning with "invent" displayed
by a conventional retrieval tool <called "The Aneri.can Heritage

Dictionary"; and Fig. 30 shows a list of words including one
arbitrary letter between "m' and "t", displayed by "The Anerican Heritage
Di cti onary". ' DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Enbodi nent 1. Thgs enbodi ment provides a Chinese

word inputting apparatus and a Chinese word processing met hod which nay
be operated by an operator having limted know edge of the Pinyin

al phabetic fgd8sible PHisin lalphadb AASRAGINGE ViTal OWHE s d¥essr wor d
syllables made from a combination of initial consonant(s)
and finals are 21 x 37. However, as shown in Figs. 9
through 11, there are cases where a combination of
initial consonant(s) and finals does not constitute a
syllable. Accordingly, the number of the possible Pinyin
alphabetic strings is not as large as 21 x 37.

Fig. 13 illustrates a list of possible Pinyin
alphabetic strings generated by the Pinyin alphabetic
string generating unit 9. The possible Pinyin alphabetic
strings corresponding to "do*" are "dong"” and "dou".
After the completion of step 52, the operation proceeds
to step 25 in Fig. 7. . !

At step 25, it is determined .if the syllable segment
ié a final one of the Pinyin alphabetic string, and if
the answer is YES, the operation proceeds to step 26.
Since the syllable segment is not a final one in this
case, the answer is NO, ﬁnd the operation réturns to step
23.

At step 23, the Pinyin alphabetic string generating
unit 9 receives the succeeding syllable segment and
determines whether it is comprised solely of a Pinyin
alphabetic string or not. Since the syllable portion 2

- "ji+" is not comprised of -a Pinyin alphabetic string

- solely, the same processing as described before is



Enputting apparatus according to enbodinment 1 of the invention. In Fig. 1,
reference nuneral 100 is a processing unit, 101 is a keyboard, 102 is a
display wunit, 103 is a disk unit, 104 is a printer, 105 is a nouse, and
106 is a nouse pad. Fig. 2 is a block diagram of the Chinese word

I nputting apparatus according to enbodinent 1 of the present invention.

In Fi'lg. 2, reference nuneral 1 denotes gj input unit. The input unit 1

i ncl udes the keyboard 101 which 19

performed, and a list of possible Pinyin alphabetic
strings illustrated in Fié. 14 is obtained.

For each of the syllable segments of an input Pinyin
alphabetic string, the operation from steps 23 through 25
is repeated, and after completion, the operation goes to
step 26. In the case of "doxji«", as the operation for
both the syllable segments 1 and 2 has been completed,
the operation proceeds to step 286.

With reference to the operation after step 26, it is
not the essential point of the present invention whose
operating advantage resides in replacing an uncertain
character by a predetermined symbol. The operations of
step 26 and thereafter will therefore be made only
roughly.

- At step 26, the word boundary setting unit 6 sets
the word boundary. The word boundary will now be |
described with reference to Fig. 15. In the case of a
word which is comprised of three syllable segments, there
are provided the following three methods forlsetting its
word boundary:

(1) Setting all three syllable segments to be one word

(2) Setting the adjoining two syllable segments among the
three to be one word

(3) -Setting each syllable segment to be one word

In this embodiment, at step 26 and step 27, the word



is provided with at | east an al phabetical key, a nunerical key, a
conversion key, and a definition key. Ref erence nuneral 2 denotes a
controller conprising a character string converter 3 and a dictionary 4.
Wien a character string to be converted or a control comand is input via
the input unit 1, data processing described herei nafter is perforned
according to a control program g 3 illustrates an enbodi nent of
the dictionary 4. The dictionary 4 in F % 3 is a portion of a Pinyin-
Chi nese dictionary indicating correspondence of a Pinyin alphabetic string
to a Chi nese wor aracter strin onverter nBrises a

% 5

Chi nese mordb§9PF§B¥f§Fﬁblﬂﬁ|$e§ ??n?@ﬂp h%B%Y?bnsFP?n nﬁ@ﬁ@rating
8 T g et P ot a7 T ReeatS fCgRELb! £ 1
one word boundary. The operation is then performed at
steps 26 through 28, and a 1ist of possible Chinese words
is generated. At step 29, whén it is judged that the
most suitable Chinese word is not included in the 1list,
the operation returns to step 26 again. At step 28, the
previous word boundary setting is reviewed, the
combination of syllables which is one syllable less than
the previous one is set to be one word, and a possible
word is searched again.

When a word is comprised of three syllable segments
as shown in Fig. 15, for example, the combination of
three syllable segments is first.set to be one. word, and
for which a suitable Chinese word is searched. When the
suitable word is not found, then, a combination of two
syllable segments is set to be one word, and a possible
word is searched again. In this case, when the suitable
word is not found again, each syllable segment is set to
be one word. When each syllable segment is set to be one
word and there are no inputting errors, the suitable
Chinese word may be found without fail. |

In the case of "do*ji#", the two syllable segments
are first set to be one word at step 26. Combinations of

the Pinyin alphabetic strings are shown in Fig. 18. The



t nput» al phabetic string into syllable segnents based on the principle of
Chi nese syl |l ables. The syllable segnents are further divided into an
initial consonant or consonant cluster (hereinafter referred to as initial
consonant (s)), and finals, or initial consonant(s) plus finals. The
Pinyin al phabetic string generating unit 9 analyzes the content of a
subdi vi ded syl | abl e segnent and generav%F a possi ble, standard Pinyin

al phabetic string. z ' 20 The word
boundary setting unit 6 sets the boundary of words according to the Pinyin

aIphabeti; Stﬂ&ﬁgggwgfrkombinations of the syllable segment 1 and the
syllable segment 2 becomes 14 (2 x 7).

At step 27, the Chinese word converting unit 7
generates a list of possible Chinese words for the
combinations of possible Pinyin alphabetic strings,
referring to the dictionary 4. For each of the 14
combinations of Pinyin alphabetic strings as shown in
Fig. 18, the dictionary 4 is referred to, and it is
examined whether the corresponding Chinese words exist or
not. When the corresponding Chinese words exist, they
are included in the list of possible Chinese words. Fig.
17 illustrétes a Chinese word list generated. The Pinyin
alphabetic strings shown in parenthesis are only for
reference, and are not actually displayed.

At step 28, the Chinese word converting unit 7
sélects and displays a suitable~Chinese word on the
display unit 102. In this situation, to select the most
suitable word, priority should be placed on either a
relationship with words which have been previously
referred to, or words frequently used.

Alternatively, the entire list or a portion of the list
of possible Chinese words is displayed on the display
unit 102, among which the .user may select the most
suitable one at step 29.

At step 29, the user judges whether a poséible



has been divided into syllable segnents. The Chi nese word converting
unit 7 converts a possible Pinyin al phabetic string into a correspondi ng
possi bl e Chi nese character string. The display system 8 displays a
converted Chinese character string, and includes the display unit 102.

An operation of this enbodinment will now be described with reference to
Fig. 1. The keyboard 101 is used as the input unit 1. Processing for the
controller 2 is-perfornmed by the processidfig unit 100. Processing for the
character string converter 3, including the Chinese word syllabifying unit

5. the Pl il APURR i Shiad 960 haliadoNal ! ufly of 1829950 ppgoundar y

setting unit nes converting un IS perforned by a
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words is displayed on the display unit 102, the user
continues judging until he identifies and selects the
most suitable word displayed, or until no more possible -
Chinese words of the list appear on.the screen. When the
most suitable word is not found, the operatioﬁ returns to
step 26.

In this example, since "¥ X" is the intended Chinese
word, the user selects it from the display, and the
operation proceeds to step 30.

At step 30, the word boundary setting unit 6

i determines whether the last syllable segmeht is included
in the word boundary being processed. When the answer is
NO, the operation returns to step 26, and processing is
performed again for the remainder of the syllable
segments at subsequent steps so as to find a suitable
Chinese word. At step 30, when the answer is YES, the
operation is finished. In this example, 'since the last
syllable segment is included, the operation is finished.

Word processing performed in the situafion.where an
uncertain 1etter in the Pinyin alphabetic string 1s
indicafed by a symbol such as, for example, "?", will now
be described with reference to-the input example 3 in

Fig. 5. The description of similar processing to the



mai n srenory or cache nenory of the processing unit 100. A portion of the
dictionary 4 can be stored in the disk wunit 103. The display system 8

i ncludes the display unit 102. Fig. 4 illustrates an input exanple
where an operator of the systemshown in Fig. 1 is uncertain of the
spelling of nore than two, consecutive letters within

-21 a Pinyin al phabetic string he desires to enter. In this enbodinent,
the synbol "*" is used to represent nore3lhan two, consecutive uncertain
|l etters. Synbols other than

example using the symbol "#" will be omitted.

At step 21, "ch?ngch?ng"” is input, and is divided
into syllable segments "ch?ng” and "ch?ng" at.step 22.

At step 23, it is examined whether a symbol besides the
Pinyin alphabetic string is inéluded or not. In this
case, "?" is included, the operation proceeds to step 24.

Now, detailed description of the processing at step
-24 will be made with reference to Fig. 8.

At step 51, the Pinyin alphabetic string generating
unit 9 determines whether "#" is included in the syllable
segment or not. The answer is NO, and the operation
proceeds to step 53. At step 53, the Pinyin alphabetic
string generating unit 9 determines whether "?" is i
included §r not. If the answer is NO, error processing
is performed at step 55.

Since "?" is included in "ch?ng", the answer is YES,

- and the operation shifts to step 54.

At step 54, the Pinyin alphabetic string generating
unit 9 retrieves the table which has been described
before, and replaces "?" in the syllable segment by one
grammatically possible Pinyin alphabetic writing, and
generates a list of possible Pinyin alphabetic strings.

Fig. 18 illustrates a list of possible Pinyin
alphabetic strings generated by the Pinyin alphabetic

string generating unit 9. The Pinyin alphabetic strings



¥ can al so be used. In an input exanple 1(1) in Fig. 4, the operator
intends to obtain a Chinese word "[err]". The correspondi ng, correct

Pi nyi n al phabetic string is "dongjing" as shown in (2). The operator, when
he cannot renenber the correct Pinyin al phabetic string, enters "do*ji*",
using "*" to the uncertain portions as shown in (3). An i nput
exanple 2 in Fig. 4 shows a case where the operator enters "b*j*" as shown
in (6), though he desires to enter a Ch3hese word "[err]" as shown in (4),
but is not sure of the spelling of the corresponding Pinyin alphabetic

string. ofo‘s'clﬁrf‘gl'naf"t&fon Cr"'é?x%?lgﬁga ! H8%%e ! lc%qu%s'é)%ncﬁtq{g)réos ed of

a conbination of 1nitial consondnt i nal's. he above-nentioned "*"

will be used-wﬁ@%gm.

When step 54 is finished, the operation proceeds to
step 25 in Fig. 7. |

The second syllable segment, "ch?ng" is the same as
the first syllable segment. Accordingly, a list of
possible Pinyin alphabetic strings is as shown in Fig.
18.

Processing at steps 26 through 30 is the same as
previously described before.

Fig. 19 illustrates a list of Chinese words
displayed when the two syllable segments are set to be
one word.

Now, the operation of inputting an initial %1th tone
data will be described.

A processing perforﬁed when inpuiting an initial
with tone data will be described with reference to the
input example 4 in Fig. 6.

At step 21, the Pinyin alphabetic string input via
the keyboard 101 of the input unit 1 is entered to the
controller 2. 1In this example, the input Pinyin
alphabetic string is "r4bs".

At step 22, the Chinese word syllabifying unit 5
divides the input Pinyin alphabetic string into Chinese

syllable segments. In dividing into syllable segments,



portion or whole of the finals is unknown. Fig. 5 is an input exanple
where a Chinese word inputting operator is not sure of the spelling of one
|l etter within the Pinyin al phabetic string he desires to enter. In this
enbodi nent, the synbol "?" is used to represent one, uncertain letter.

Synbol s ot her than "?" 22 can al so
be used. In an input exanple 3(1) in Fig. 5, the operator intends to
obtain a Chinese word "[err]". The corrgct Pinyin al phabetic string

corresponding-to (1) is "changeheng" as shown in (2). The operator, when

he cannot renmenber the correct sPeIIiQP of the Pinyin
the Chinese word syllabifying unit 5 récognizes an

initial appended by tone data and divides the Pinyin
alphabetic string into "r4" and "b3" according to the
system of the present invention wherein an initial and
tone data is set to be one syllable segment.

At step 23, the Pinyin alphabetic string generating
unit 9 receives the divided syllablé segment from its
beginning, and determines whether it is comprised solely
of the Pinyin alphabetic string or not. "r4", which is
an initial and tone data, is determined to be a Pinyin
alphabetic string. Therefore, the answer is YES, and the
operation proceeds to step 25. |

At step 25, it is determined whether the syllable
segment is a final one or not. In this case, the answer
is NO, and the operation returns to step 23.

At step 23, the Pinyin alphabetic string generating
unit 9 receives the succeeding syllable segment "b3" and
determines if it is comprised solely of the Pinyin
alphabetic string. Since "b3" is the Pinyin alphabetic
string, the operation is forwarded to step 25.

At step 25, when it is determined that all syllable
segments have been examined, the operation goes to step

- 28.
At step 26, the word boundary setting unit 6 sets

the word boundary. In the case of "r4b3", the two



al phabetic string, enters "ch?ngch?ng", using "?" to each of the unknown-

. letters within the Pinyin al phabetic string. Fig. 6 is an exanple
where a Chinese word inputting operator enters initials and tone data. The
nuneral indicates the tone data such as, for exanple, 0 to 4 (or 1 to 5)

after the initial

letter of a Pinyin al phabetic string corresponding to a

desired Chinese character. Five kinds of other synbols can also be used to
indicate the tone data. The tone data i $4rendered effective where the
operator knows only an initial of a Pinyin al phabetic string and is not
sure of the spelling of the remainder of the string, or where he desires

to omit inpiliahy

earf e tSe amien\fily st §8&béPT BesPPRNYOrAn an input exanpl e

4(1) in Fig. 6, the operator desjres to obtain_a Chinese, word "E%rr]". The

correspondi ng,

&P ﬁ'?nyitrlpemdﬂ%&rqagy 4 illustrated in Fig.

is referred to, and a list of possible Chinese words is

generated. A form of the table illustrated in Fig. 21

can also be used as the dictionary 4. The items of "the

Pinyin alphabetic strings™ in Fig. 20 and Fig. 21 are

-only for reference, and are not actually included in the.
dictionary. The advantage of the dictionary illustrated
in Fig. 20 is that, since it separately retains initial
information and tone data as a search key, the initial
information can be used alone even when only the initials
of the Pinyin alphabetic string corresponding to each of
Chinese characters have been input without tone data.
However, it is required that the input alphabetic string
be processed into the alphabetic string comprised of the
initiéls alone, when the alphabetic string is input in
the form of an initial with tone data. The dictionary
illustrated in Fig. 21 retains an initial and tone data
as a search kéy. the input alphabetic string can be used
for a dictionary search without being brocessed.. A
Chinese word corresponding to "r4b3" is "HZ" according
to the dictionary 4, and it is included in the list of
-Chinese words.

At step 28, the Chinese word converting unit 7

selects a suitable Chinese word from the list of Chinese



string is "riben" as shown in (2), where "ri" and "ben" correspond to each
of the two Chinese characters respectively. In this case, the operator,
when he knows  only the initials of the Pinyin al phabetic string and is

-23 not sure of the remainder of the string, or he desires to omt
inputting the entire Pinyin al phabetic string, enters "r4b3", using the

initials and the tone data. I n an iggput exanple 5 in Fig. 6, the
operator enters "h2klglsl"as showmn in (6), while he desires to enter a
Chi nese word "[err]"("hangkonggongsi" in the Pinyin

words and displays it on the display unit 102. In this
case, "H#F" is displayed.

When inputting an initial with tone data, the tone
data can be used to reduce the number of possible Chinese
words to be displayed, and a conversion result of "H&X"
can be obtained. |

As described above, when the user has limited
knowledge of the Chinese Pinyin system, and is not sure
of the correct spelling of a Pinyin alphabetic string to
be entered, symbols such as "+#", and "?" can be used to
replace an uncertain portion of the Pinyin alphabetic
string. Abbreviated input of the Pinyin alphabetic
striné is also possible, using an initial and tone data.
A Chinese word inpgt apparatus with good operability for
the user can be provided accordingly.

In the system of the present iﬁvention, an input
Pinyin alphabetic string is divided into syllable
segments, each of which corresponding to one Chinese
character, and the above-mentioned processing is
performed. Consequently, for conversion of a word
comprised.of more than two uncertain letters into a
Chinese character string, three kinds of inputting
systems using "#", "?", and "an initial and tone data”
may be applied individually or simultaneously.

Fig. 22 illustrates examples using three kinds of



e e e

al phabetic string). Fig. 7 and Fig. 8 are flow charts illustrating an

operation of the disclosed enbodi nent. The operation will be first
explained with reference to the input exanple 1 in Fig. 4, where nore than
two, uncertain al phabetic strings exist. At step 21, a Pinyin

al phabetic string input from the keyboard 101 is read by the controller 2
of the processing unit 100. It is assuned3§erein that the input Pinyin
al phabetic string is "do*ji*". At step 22, the Chinese word
syl labi fying unit 5 divides the input Pinyin alphabetic string into
o ese oYL Bl S ERRTRY Stemn gtaal Rinateh ot a R lchbebipRl o 21 ¢
consonant (s) and fhpnahg 1o LOLOLT9 & SP'PEse 5Y' 1 2PhStrates a Pinyin
alphabetic string which is to be converted into two
Chinese characters with the symbol "#", indicating that
one unknown letter string is used'in place of the
uncertain Pinyin alphabetic string corresponding to one
Chinese character of the two.

An input example 7 illustrates a Pinyin alphabetic
string which is to be converted inté two Chinese
characters with the symbol "?", indicating that one
unknown letter is used in place of the uncertain Pinyin
alphabetic writing corresponding to.one Chinese character
iof the two. -

An input example 8 shows a Pinyin alphabetic étring
which is to be converted into three Chinese characters
with the symbol "#" indicating an unknown letter étring
and the symbol "?" indicating an unknown letter used
together in place of the uncertain portions of the Pinyin
alph#betic string corresﬁonding to two Chinese characters
of the three. -

An input example 9 shows a Pinyin alphabetic'string
which is to be converted into four Chinese characters
with two initials of the Pinyin alphabetic string

respectively corresponding to the first and second

Chinese characters of the four input, and the first



As shewn in Figs. 9 through 11, a Chinese syllable is conprised of a
conbi nation of initial consonant(s) and succeeding finals. There are 21

initial consonant(s) and 24 37
finals, but as illustrated in Figs. 9 through 11, sone conbi nations of
initial consonant(s) and finals do not constitute syll ables. A
predeterm ned synbol "*" nmay be wused in pimce of an uncertain portion of a
final, however, initial consonant(s) must always be input correctly.

Accordi ngly, division of an input Pinyin al phabetic string into syllable

segnents is &q{{ﬁrﬁqss%pﬁé}%ef%@ Hd #lG segnent begins with an initial

As described hereinbefore, the present invention can
provide a Chinese word inputting apparatus and a Chinese
word processing method which enable easy, efficient input
by an operator having limited knowledge of the Chinese
Pinyin system e.g., where the operator's knowledge of the
finals of a Chinese syllable is insufficient.

Further, the present 1nvention.can provide a Chinese
word inputting apparétus and a Chinese word processing
method that are compatible with conventional Pinyin
Inputting systems, and which enable easy and efficient
input for both conventional Pinyin inputting systems and

systems in accordance with embodiments of the present

invention.

Embodiment 2.

The second embodiment of the present invention is
directed to a Japanese word processing apparatus. A
Japanese sentence can be represented by a combination of
three kinds of character forms including hiragana,
katakana, and kanji. The Chinese system for inputting a
Pinyin aiphabetic string is similar to systems for
inputting a hiragana character string, katakana character
string, or Roman letter string'iﬁ Japanese. In this

embodiment, it is assumed that only nouns are converted,



consonant (s) in the Pinyin al phabetic string. Fig. 12 illustrates an
exanpl e where "do*Ji*" is divided into syllable segnents. "do*ji*" is
divided into syllable segnments, "do*" and "Ji*", which are hereinafter
referred to as a syllable portion 1 and a syllable portion 2,
respectively. Division of a Pinyin al phabetic string into syllable
segments has conventionally been performegyto take advantage of the
features of the Chinese | anguage. At step 23, the Pinyin al phabetic
string generating wunit 9 receives each of the divided syllable segnents
and determ nes whether each of the divided syllable segnents is a
st andard Piand nthe phabetwimgstdeser rtinot .id maade ivsith tref esreoer tis YES, and
the operation proceeds to step 25. If it includes other synbol such as "*"
or "?" besiekampldés ¢f ngomverd plreddiimastna rigitd hamniswerr icomN@r tbmE t he

a Roman letter or Roman letters into kanji.

Fig. 23 illustrates an input example where Japanese

hiragana is converted into kanji. In Fig. 23, (1) shows

the case where a Japanese word inputting operator intends

to obtain a Japanese kanji "#¥#". (2) denotes a hiragana

character string corresponding to (1). The operator,

when he cannot remember the hiragana character string

accurately, enters "M H»?", using. "?" to an uncertain

character as shown in (3).

In this embodiment of the present invention, a

Japanese word processing apparafﬁs is provided which

converts a hiragana character string into a corresponding

kanji character string in a similar manner as in the

Chinese word inputting apparatus in accordance with the

first embodiment of the present invention. Fig. 24 shows

a list of possible hiragana character strings displayed

when converting "?" into a corresponding hiragana

character string. In listing possible hiragana character

strings, 74 characters including hiragana characters from

vv%n through "A,u' nb{n’ n%‘_n' n‘fn' ""P". n@n "JC" n_‘)n etc.

L] L] L]

are possibly displayed in view of the grammar for the

Japanese language. The dictionary stores hiragana and

its corresponding kanji. Fig. 25 illustrates an example



eperaki on proceeds to step 24. 25
Since the syllable portion 1 "do*" includes the other synbol "*" besides
the Pinyin al phabetic string, the answer is NO and the operation goes to
step 24. A further detailed operation flow of the Pinyin al phabetic
string generating unit 9 at step 24 will be explained wth reference to
Fig. 8. At step 51 in Fig. 8, it i%;jgeternined If "* is included in
a syllable segnent. If it is not, the answer is NO and the operation
branches off to step 53. The
of a Japanese hiragana-kanji dictionary.
Fig. 26 illustrates an input example where Roman
letters are converted into kanji. The Roman letter
string correspondihg to Chinese characters "##" is
"kaigai" as shown in (2) of Fig. 28. The operator, when .
he cannot remember the Roman letter string accurately,
enters "kaigs*", using "#" to an uncertain letter string
as shown in (3). When listing possible Roman letter
strings, the possible Roman letter strings should be
comprised of the letters selected from 26 Roman letters.
Fig. 27 shows an example of a Roman letter-kanji
dictionary.
As described before, when the hiragana character
string or Roman.lette:_string is uncertain, a symbol such
as'"*“.or "?" can be used in place of an uncertain
hiragana character string.
In a language such as Chinese or Japanese which is
represented by a plurality of character forms, when a
character string represented by the first character form
to be input is uncertain, a symbol can be used in place
of the uncertain character string, and a possible
character string represented by the second character form
can be obtained. According to the present invention, a

language processing apparatus which can be easily

operated by the user can be provided. 1In the present



eperation at steps followng step 53 will be hereinafter described.

Since the syll able segnents 1 "do*" includes "*", the answer is YES, and
t he operation proceeds to step 52. At step 52, the Pinyin al phabetic
string generating wunit 9 replaces "*" in a syllable segnent by a
granmati cal |y possible Pinyin al phabetic string, and generates a |list of
possi bl e Pinyin al phabetic strings. The Bjgwyin al phabetic string
generating unit 9 retains a table of initial consonant(s) to finals as
shown in the lists of the standard Pi nyi n alphabetic strings in Figs. 9

t bl o accor i I HeHE PR “Cawﬁl”as%;'ﬁﬂ thea,‘f”ﬁ'phﬁsgé{ s e
TR cee?rm:c:a Oy
symbols can also be used.

Having thus described several particular embodiments
of the invention, various alterations, modifications, and
improvements will readily occur to those skilled in the
art. Such alterations, modifications, and improvements
are intended ?o be part of this disclosure, and are
intended to be within the spirit and scope of the
invention. Accordingly, the foregoing description is by
way of example only, and not intended to be 1imiting.

The invention is limited only as defined in the following

.claims and the equivalents thereto. !



26 possi bl e Pinyin al phabetic string. The maxi num nunber of syllables
made from a conbination of initial consonant(s) and finals are 21 x 37.

However, as shown in Figs. 9 through 11, there are a

conbi hation of initial consonant(s) and finals does :

syl | abl e. Accordingly, the nunber of the possible Pi ngm“ﬂ Hﬂuﬂmm
strings is not as large as 21 x 37. - Fig. 13 illustrates & | Fst*of

possi bl e Pinyin al phabetic strings generaté&d by the Pinyin al phabetic
string generating unit 9. The possible Pinyin al phabetic strings

corresponding_to "do*" are "daong" and "dou".
What is Claimed ise

1. A Chinese word inputting apparatus for inputting an
alphabetic string and for converting the alphabetic
string into a Chinese character string, comprising:

(a) input means for inputting the alphabetic string
. the alphabetic string having an unknown portion, and
for inputting a symbol indicating an unknown alphabetic
string in place of the unknown portion of the alphabetic
string;

(b) Chinese word syllabifying means for dividing the
alphabetic string input by the input means into Chinese
syllable segments;

(c) alphabetic string generating means for
determining if each of the Chinesé syllable segments is
comprised of a standard alphabetic string, so as to
output the standard alphabetic string when each of the
Chinese syllable segmehts is comprised of a standard
alphabetic string, and.to generate and 6utput a possible
alphabetic string when the symbol indicating an unknown
alphabetic string is used in place of the unknown portion
of the input alphébetic string;

(d) dictionary means for storing both Chinese
character strings and alphabetic information;

{(e) Chinese word converting means for converting the

standard alphabetic string into a possible Chinese string



After *the conpletion of step 52, the operation proceeds to step 25 in Fig.
7. At step 25, it is determined if the sylIabLQ_gggHEﬂLErlgﬁg_iinal
one of the Pinyin al phabetic string, and if the answer is YE

operation proceeds to step 26. Since the syllable mm,unu final
one in this case, the answer is NO and the operatl "ﬂl"ﬂmep 23.
At step 23, the Pinyin al phabetic string ggnerating unit '9 rMecéives the
succeedi ng syl |l able segnent and determ nes whether it is conprised solely

of a Pinyin
IS not conpri
as descri bed

al phabetic string or not. Since the syllable portion 2 "Ji*"
88 2bracBhh¥rRiAkPEABChoSs PE1E WLpRAbELYe LBR1AZTENREOGESS NG

before is
possible Chinese character string by referrlng to the
dictionary means; and

(f) output means for outputting the possible Chinese
character strings converted by the Chinese word
converting means.

2. A Chinese word inputting apparatus for inputting an
alphabetic string having one or more letters and for
converting the alphabetic string into a Chinese character
string, comprising:

(a) input means for inputting the alphabetic string,
the alphabetic string having an unknown letter, and for
inputting a symbbl indicating an unknown letter in place
of_the unknown letter of the alphabetic string;

(b) Chinese word syllabifying means for dividing the
alphabetic string input by the input means into Chinese
syllable segments;

(c) alphabetic string generating means for .
determining if each of the Chinese syllable segments is
comprised bf a standard alphabetic string, so as to
6utput the standard alphabetic string when each of the
Chinése syllable segments is comprised of a standard |
alphabetic string, and to generate and output a possible
alphabetic string when the symbol indicating an unknown

letter is used in place of the unknown letter of the'



27 ~performed, and a list of possible Pinyin al phabetic strings
illustrated in Fig. 14 is obtained. For each-of the syllable segnents
of an input Pinyin alphabetic string, the operati ag Baom st eps 23 throug

25 is repeated, and after conpletion, the operati ﬂﬂ”‘ﬂ"ﬂ!ﬂ“ﬁ
tS

t he case of "dO*jI*", as the operation for both t
and 2 has been conpleted, the operation pgoceeds to step 26.

reference to the operation after step 26, 1t is not the essential p0|nt of
the present invention whose operating advantage resides in replacing an
uncertain chﬂ{ac erléﬁhbeéqéxg%fgﬁgped synbol . The operations of

(d) dictionary means for storing both Chinese
character strings and alphabetic information;

(e) Chinese word converting means for converting the
standard alphabetic string into a possible Chinese
character string and for conierting the possible
alphabetic string into a possible Chinese character
string by referring to the dictionary means; and

(f) output ﬁeans for outputting the possible Chinese
character strings converted by the Chinese word |
converting meané.

3. A Chinese word inputting apparatus for inputting an
i alphabetic string and for converting the alphabetic
string into a Chinese character string, comprising:

(a) input means for inputting the alphabetic string,
including an initial letter of the alphabetic string and
a symbol indicating tone data appended to the initial

. letter of the alphébetic string;

(b) Chinese word syllabifying means for dividing the
alphabetic string input by the input ‘means into Chinese
syilable segments;

(c¢) dictionary means for storing both Chinese
character strings and alphabetic 1nformation;

(d) Chinese word converting means for converting the

'alphabetic string into a possible Chinese character



step 26 and thereafter will therefore be made only roughly. At step
26, the word boundary setting unit 6 sets the word boundary. The word

boundary will now be described with reference to Fig-—35—tm the case of a
word which is conprised of three syllable segnents ovi ded t he
following three nethods for setting its word bo wgg mmﬂm‘\l ng all
three syll able segnents to be one word (%% Settl radpoini Mg two
syl | abl e segnents anong the three to"be one word (3) Setting each

syl l abl e segnent to be one word In this enbodinent, at step 26 and

step 27, the wor
: P string, and for converting the initial letter and the

tone data of the alphabetic string into a possible
Chinese character string by using the tone data to reduce
a number of possible corresponding Chinese characters;
and

(e) output means for outputtiﬁg the possible Chinese
character strings converted by the Chinese word
converting means.

4. A Chinese word processing method for inputting an
alphabetic string and for converting the alphabetic
sfring into a Chinese chéracter string, comprising steps
of:

{a) inputting the alphabetic string, the alphabetic
string having an unknown portion, apd inputting a symbol
indicating an unknown alphabetic.string in place of the
unknown portion of the alphabetic string;

{b) dividing the alphabetic string into Chinese
syllabhle segments;

(c) determining whether each of the Chinese syllable
segments is comprised of a standard alphabetic string SO
as to output the standard alphabetic string when each of
the Chinese syllable segments is comprised of a standard
alphabetic string, and to generate and output a possible

- alphabetic string when the symbol indicating an unknown

alphabetic string is used in place of the unknownlportidn



28 boUndary setting method is adopted wherein the longest Iength of a
conbi nation of syllable segnents is set to be one

operation is then perfornmed at steps 26 through 28 S|ble
Chinese words is generated. At step 29, when it is J\mﬁﬂg\] m“m«“
sui table Chinese word is not included in the |ist, nonsreturns
to step 26 again. At step 26, the previ-ous word boundary setting is
reviewed, the conbination of syllables which is one syllable | ess than

the previous one is set to be one word, and a possible word is searched
0N 1, P AR SR RS Bl og, L 20 o searent s as showr
firsﬁ set to be c”fhngéhvg¥ékng the standard alphabetic string into a
possible Chinese character string and converting the
possible alphabetic string into a possible Chinese
character strihg by referring to dictionary means
containing both Chinese character strings and alphabetic
information; and.

(e) outputting the possible Chinese character
strings.

5. A Chinese word processing method for inputting an
alphabetic string and for converting the alphabetic
string into a Chinese character string, comprising steps
of: : by

(a) inputting the alphabetic string, the alphqbetic
string having one or more letters including an unknown
letter;sand inputting a symbol indicating an unknown
letter in place of the unknown letter of the alphabetic
string;

(b) dividing the alphabetic string into Chinese
éyllable segments;

(c) determining whether each of the Chinese syllable
segments 1s comprised of a standard alphabetic string so
as to output the standafd alphabetic string when each of
the €hine$e syllable segments is comprised of a standard

alphabetic string, and to generate and output a possible



for which a suitable Chinese word is searched. Wien the suitable word is
not found, then, a conbination of two syllable segments is set to be one

word, and a possible word is searched again. In this cas t he
suitable word is not found again, each syl abl ﬂﬁuﬁgiﬂ be one
word. When each syll able segnent is set to be o are no

I nputting errors, the suitable Chinese word nmay be found W thout fail.

In the case of "do*ji*", the two syll abl e4egnents- are first set to be one

word at step 26. Conbinations of the Pinyin al phabetic strings are shown
in Fig.

16. Tgiphabetic string when the symbo; indiggting an unknown
letter is used in place of the unknown letter of the
alphabetic string;

(d) converting the standard alphabetic string into a
possible Chinese character string and converting the
possible alphabetic string into a possible Chinese
character string by referring to dictionary means’
containing both Chinese character strings and alphabetic
information; and

(e) outputting the possible Chinese character
strings.

6. A Chinese word processing method fbr inputting an
alphabetic string and for converting the alphabetic
string into a Chinese character string, comprising steps
of:

(a) inﬁutting the alphabetic string, including an
initial letter of the alphabetic string and a symbol
indicating tone data appended to -the initial letter of
the alphabetic string;

(b) dividing ﬁhe alphabetic string into Chinese
syllable segments; |

(c) converting the alphabetic string into possible
Chinese character strings by using the initial lettpr-and.
the tone data to reduce a number of possible Chinese

character strings; and



munbes of conbinations of the syllable segnent 1 and the

syl | abl e segnent

2 becones 14 (2 x 7)- At step 27, the Chinese word converting unit 7
generates a |ist of possible Chinese wor ds for theg—Tombimations of

possi bl e Pinyin al phabetic strings, referrlng to t For
each of the 14 conbinations of Pinyin al phabetlc l Hmumu Il Fig.

16, the dictionary 4 is referred to, and.it is examned whethe? the

correspondi ng Chi nese words exi st or
wor ds exi st,

17 illustrates a Chinese word |ist generated. The Pinyin al phabetic
strings shown in pdfdnPHéBusting sheyressiblerchinesge” gharacéerot actually

di spl ayed.

At step 28, the Chinese word converting unit 7
strings.

7. A language processing apparafus for processing a
language represented by at least a first character form
and a second character form, comprising:

(a) input means for inputting a character string
having an unknown portion, represented by the first
character form, the character string including a symbol
in place of the unknown portion;

(b) character string generating means for
determining whether the symbol indicating an unknown
portion is uséd in the character string input by the
input means, for replacing the symbol by a grammaticaliy
possible character string of the first character form to
create a pdssible character string;

(c) dictionary means for storing character strings
of the first character form and corresponding character
strings of the second character form;

(d) convérting means for converting the possible

character string represented by the first character form

obtained by the character string generating means into a

corresponding possible character string represented by
the second character form by referring to the dictionary

means; and ) -

(e) outputting the corresponding possible character

not47 When the correspondi ng Chi nese
they are included in the list of possible Chinese words.

Fi g.



sel ectss and di splays a suitable Chinese word on the display unit 102. In
this situation, to select the nost suitable word, hBLLgLLLy,sheu%d”b"

pl aced on either a relationship with words whi ch have been

referred to, or words frequently used. Alter nativelg\“\ \Eﬁ‘f\m(m“!t or a
portion of the list of possible Chinese words is di e display
unit 102, anong which the user nay sel ect the npst sﬂltable one at step

29. At step 29, the user judges whetder a possible
30 Chinese word displayed on the display unit 102 is the

string represented by the second character form converted
by the converting means.
8. The language processing apparatus according to claim
7, further comprising syllabifying means for dividing the
character string, input by the input means and
represented by the first character form, into syllables

" corresponding to a character string represented by the
second character form.
9. The 1anguage processing apparatus according to'claim T
or claim 8, whérein the character string represented by
the first character form includes a known charactef
string and a symbol indicating an unknown character
string in place of an unknown portion of the character
string. |
10. The language processing apparatus according to claim
9, wherein the symbol indicating the unknown character
string cqrresponds to a single character.
11. The language processing apparatus according to claim
9, wherein the symbol indicating the unknown character
string corresponds to a plurality of characters.
12. The language processing apparatus according to claim
10 or claim 11, wherein the language of the language
processing apparatus is.Chinese, wherein the first
character form is Pinyin alphabetic writing, wherein the

dictionary means stores Pinyin alphabetlic strings and



| ht ended one or not. While each of the possible Chinese words is displayed

on the display unit 102, the user continues JudgLng_unLLL_he“Ldenttfles

and selects the nost suitable word dis spl ayed bl e
Chi nese words of the |ist appear on the screen. . ﬂill“ﬂ"l“ﬂ Eﬁl[t abl e
word is not found, the operation returns to step

exanpl e, since "[err] I's the intended Chi nese word, “the user selects .it

fromthe display, and the operation procé®ds to step 30. At step 30,
t he word boundary setting unit 6 deternines whet her the Iast syl | abl e

seament 1o il Sl 8 4 AU GRS ¢ e ansve
? ga:c Pn];io; gnle reqwgalbnq:eirc Oftrrirhegss,ylalnafplw%ereei%n% tes caotnvse"iQ: %%u%a o4 ePsS so as
converts a possible Rlnyin alphabetic string into a -
corresponding Chinese character string by referring to
the dictionary means.
13. The language processing apparatus according to claim
12, wherein the character string generating means
includes a table for storing combinations ef
grammatically possible Pinyin alphabetic strings and the
character string generating means generates a
grammatically possible Pinyin alphabetic string, by using
the table.
14. The language processing apparatus according to claim
8, wherein the language of the language processing
apparatus is Chinese, wherein the input means inputs an
initial letter of a Pinyin alphabetic string and a symboi
indicating tone data appended to the initiel letter of
the Pinyin alphabetic string, wherein the dictionary
means stores Chinese character strings corresﬁonding to
initial letters ef Pinyin alphabetic strings and tone
data, and wherein the conyerting means converts the
initial letter of the Pinyin alphabetic string and the
tone data into a possible Chinese character string.
15. The language processing apparatus according to claim

10 or claim 11, wherein the ianguage of the language



CHi nes® word. At step 30, when the answer is YES, the operationis

finished. In this exanple, since the last syllable segne L s—ncl uded,
t he operation is finished. Wwrd processing‘ﬁé??ﬁ?ﬁEgL~LSffﬁCS|tuation
where an wuncertain letter in the Pinyin al phabet “m‘“ M‘ﬂ i cated by
a synmbol such as, for exanple, "?", will now be h“ wef er ence
to the input exanple 3 in Fig. 5 The description*of ¢ si il ar processing to
t he 34 exanple using the synbol "*"

will be omtted. At step 21, "ch?ngch?ng” is input, and is divided

processing apparatus is Japanese, and Wherein the first
character form is Japanese hiragana.

16. A language processing method for processing a
language that may be represented by at least a first
character form and a second character form, comprising.
steps of:

(a) inputting a character string represented by the
first character form, the character string having a known
portion including at least one character and an unknown
portion including a symbol indicating an unknown
character string;

(b) determining whether the symbol indicat;ng an

! unknown character striing is used in the character string
input by the step of:inputting and generating a
grammatically possible character string represented by
‘the first character form when the symbol is used;

(c) converting the grammatically possible character
string represented by the first character form generated
by the step of generating a grammatically possible
character string into a corresponding character string
represented by the second character form by feferring to
a dictionary that contains character striﬁgs represented
by the first character form and corresponding character
strings represented by the second character form; and

(d) outputting the corresponding character string



ihto 2yllable segnents "ch?ng" and "ch?ng" at step 22. At step 23, it is
exam ned whet her a synbol besides the Pinyin alphabetic string is included
or not. In this case, "?" is included, the operation proceeds to step

Now, detailed description of the processing at step Mﬂmmnumﬁllmm,w t h
reference to Fig. 8. At step 51, the Pinyin al

generating wunit 9 determ nes whether "*% is i ncl uded i1f the Bylfable

segnent or not. The answer is NO and the5bperation proceeds to step 53.
At step 53, the Pinyin al phabetic string generating unit 9 determ nes:

whether "?" is included or not. If the answer is NO error rocessin S
performed at sieresented by Fhe second eharactedy form GNP tehPRNRr s
YES, and the operatjon shlfts to step 54. At step 54, the Pinyin

al phabetic str#‘g%p Rherervetine.

17. The language processing method according to claim 16,
further comprising a step of dividing an input character
string into a character string represented by the first
character form indicating syllables correspdnding to a
character string represented by the second character
form. |

18. The language processing method according to claim 16
or claim 17, wherein in the step of inputting the symbol
indicating an unknown character string corresponds to a
single character.

19. The language procéssing method ‘according to claim 16
or claim 17, wherein.in the step of inputting the symbol
indicating an unknown character string corresponds to a
plurality of characters.

20. The language processing method according to claim 16,
claim 17, claim 18, of claim 19, wherein the step of
inputting inputs a Pinyin alphabetic writing as the first
character form, and wherein the step of converting
converts the Pinyin alphabefic string into a Chinese
character string corresponding to the Pinyin alphabetic

string.



it 9 retrieves the table which has been described before, and repl aces
_"?" in the syllable segnent by one grammatically possible Pinyin
al phabetic witing, and generates a list of possible Pinyin al phabetic

strings. Fig. 18 illustrates a list of possible Pinyin alphabetic
strings generated by the Pinyin al phabetic string generating unit 9. The
-Pi nyin al“phabetic strings 52 32 of
"chang", "chong", "cheng" are listed, corresponding to ™ch?ng". When

step 54 is finished, the operation proceeds to step 25 in Fig. 7.

LANGUAGE PROCEEDING APPARATUS AND METHOD
ABSTRACT

A Chinese word inputting apparatus (100 - 106) and method are disclosed which

- convert a Pinyin alphabetic string ini:o a Chinese character, and divide the string input via a
keyboard (101) into Chinese syllables by a Chinese word syllabifying mechanism (5). The
input Pinyin alphabetic string includes a symbol or numeral indicating an unknown portion.of
the string and may include tone data. The string may also be input in the form of initials, each

 initial corresponding to a Chinese character. A word boundary setting mechanism (6)

determines a word boundary of the input Pinyin alphabetic string by using a list of possible
Pinyin alphabetic strings stored in a dictionary (4). The input Pinyin alphabetic string is
converted into a Chinese word by a Chinese word converting' mechanism (7).

Fig. 2.



Théi"s:éCﬁa-'syl | abl e segnent, "ch?ng"” is the sanme as the first syllable
segnent.. Accordingly, a list of possible Pinyin alphabetic strings is as

shown in Fig. 18. © Processing at steps 26 through 30 is the sane as
previously described before. : Fig. 19 illustrates a list of Chinese
words di spl ayed when the two syl lable segnents are set to be one word.
Now, the operation of inputting an ini¥428l with tone data will be

descri bed. A processing perforned when inputting an initial wth
tone data will be described with reference to the input example 4 in Fig.
6. At step 21, the Pinyin al phabetic string input via the keyboard

101 of the input unit 1 is entered to the

Fig. 1

106: MOUSE PAD

102: DISPLAY
UNIT

ys. 104: PRINTER

105: MOUSE

D

100: PROCESSING -

UNIT
7

103: DISK
UNIT



control l€r 2. In this exanpl e, the input-Pinyin alphabetic string is

"r4b3". ‘At step 22, the Chinese word syllabifying unit 5 divides the
i nput Pinyin al phabetic string into Chinese syllable segnents. In dividing
into syllable segnents, ' 33 the Chinese

word syllabifying unit 5 recognizes an initial appended by tone data and
divides the Pinyin al phabetic string bpég "r4" and "b3" according to the
system of the present invention wherein an initial and tone data is set to
be one syl | able segnent. .

Fig. 2

2
~J

~3'

CONTROLLER
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i WORD BOUNDARY }~
SETTING UNIT
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At ;steps23, the Pinyin al phabetic string generating unit 9 receives the
divided syll able segnent fromits beginning, and determ nes whether it is
conprised solely of the Pinyin al phabetic string or not. "r4", which is
an initial and tone data, is determned to be a Pinyin alphabetic string.
Therefore, the answer is YES, and the operation proceeds to step 25.

At step 25, it is determ ned whether t3/@5syllable segnent is a final one
or not. In this case, the answer is NO and the operation returns to step
23. At step 23, the Pinyin al phabetic string generating unit 9
receives the sueceeding syll able segnent "b3" and determnes if it is
conprised solely of the Pinyin alphapetic string. Since "b3" is the Pinyin
al phabetic string, the operation is QMaﬁﬁed to step 25: At step
25, when it is determned that all syllable

EXAMPLE OF PINYIN - CHINESE DICTIONARY
PINYIN ALPHABETIC WRITING CHINESE WORD
b é ibao | | ks |
beibian 4t
beican EA
beijing | tm owm ouw
boiz #F. BT




segnent$ have been exam ned, the operation goes to step 26. At step
26, the word boundary setting unit 6 sets the word boundary. In the case
of "r4b3", the two : 34 syl | abl e
segnents are first set to be one word. At step 27, the dictionary 4
illustrated in Fig. 20 is referred to, and a list of possible Chinese
words is generated. A formof the tab4&5illustrated in Fi.g. 21 . can al so
be used as the dictionary 4. .The itens of "the Pinyin alphabetic strings"”
in Fig. 20 and Fig. 21 are

Fig. 4
INPUT EXAMPLE WHERE % IS USED
 INTENDED N
() CHARACTER L
INPUT CORRESPONDING -
EXAMPLE | (2) | piINYIN ALPHABETIC| - dongjing
1 STRING |
@) INPUT do * ji %
INTENDED .
) CHARACTER it =
INPUT '
EXAMPLE CORRESPONDING N
> () | PINYIN ALPHABETIC beijing
STRING
(6) INPUT b *j*




only far reference, and are not actually included in the dictionary. The

advantage of the dictionary illustrated in Fig. 20 is that, since it
separately retains initial information and tone data as a search key, the
initial information can be used al one even when only the initials of the

Pi nyin al phabetic string corresponding to each of Chinese characters have
been input without tone data. However3/2bt is required that the input

al phabetic string be processed into the al phabetic string conprised of the
initials alone, when the al phabetic string is input in the formof an
initial with tone data. The dictionary illustrated in Fig. 21 retains an
initial and tone data as a search ﬁ?Y t he i nput al phabetic string can be
used for a dictionary search witho gei processed. A Chinese word
corresponding to "r4b3" is "[err]" according to the dictionary 4, and it
is included in the list of

INPUT EXAMPLE WHERE " IS USED

INTENDED |
() CHARACTER & W
INPUT CORRESPONDING |
EXAMPLE | (2 | PINYIN ALPHABETIC| changcheng
3 STRING

7

3) INPUT EXAMPLE ch?ngch?ng




Chimese for ds. At step 28, the Chinese word converting unit 7
selects a suitable Chinese word fromthe |ist of Chinese
35 words and displays it on the display unit 102. In this case, "[err]"

is displayed. Wien inputting an initial with tone data, ‘the tone
data can be used to reduce the nunber of -possible Chinese words to be
di spl ayed, and a conversion result of "[Bée¥]" can be obtai ned. As

descri bed above, when the user has limted know edge of the Chinese Pinyin
system and is not sure

Fig. 6
EXAMPLE WHERE INITIALS WITH TONE DATA
ARE INPUTTED
' INTENDED
:
| ¥ CHARACTER B %
E“XTJPLE CORRESPONDING _
@ | PINYIN ALPHABETIC riben
4 STRING
(3) INPUT EXAMPLE r4b3
INTENDED
@ CHARACTER - REAT
INPUT ’
EXAMPLE ] CORRESPONDING _
5 (3) | PINYIN ALPHABETIC hangkonggongsi
STRING
©) INPUT EXAMPLE h2kig1ls




of; the xcorrect spelling of a Pinyin al phabetic string to be entered,
synbol s such as "*", and "?" can be used to replace an uncertain portion
of the Pinyin alphabetic string. Abbreviated input of the Pinyin

al phabetic string is also possible, using an initial and tone data. A

Chi nese word i nput apparatus with good operability for the user can be
provi ded accordingly. In the syd¥Y@&m of the present invention, an

i nput Pinyin al phabetic string is divided into syllable segnments, each of
whi ch corresponding to one Chinese _character, and the above-nentioned
processing is perforned. Consequerh:lg,. ffor conversion of a word: conpri sed
of nore than two uncertainletters into a Chinese character string, three

ki nds of inputting syste USBTART ", "73", and "an initial and tone data"
may be applied individuall ' ously. B 21
READ INPUT INPUT UNIT 1
I ~ 22
DIVIDE INTO SYLLABLE CHINESE WORD
SEGMENTS SYLLABIFYING UNIT 5

- - - : .._i_ - -

YES
STRING ?

PINYIN ALPHABETIC
24 STRING -GENERATING

_ - UNIT 9
GENERATE A LIST OF POSSIBLE
PINYIN ALPHABETIC STRINGS

WORD BOUNDARY
SET WOFE) BOUNDARY 26 SETTING UNIT 6
- - - 3= — ol - - g -

GENERATE A LIST OF POSSBLE | &7
CHINESE WORDS BY REFERRING ™
TO DICTIONARY

SELECT SUITABLE WORD |~'2® | CHINESE WORD
_ CONVERTING
UNIT 7

SYLLABLE SEGMENT INCLUDED ‘
IN WORD BOUNDARY WORD BOUNDARY

SETTING UNIT 6

( e )




Fig. 22% | lustrates exanples using three kinds of

36 i nputting systems individually or sinultaneously. An i nput
exanple 6 of Fig. 22 illustrates a Pinyin alphabetic string which is to be
converted into two Chinese characters with the synmbol "*", indicating that

one unknown letter string is used in place of the wuncertain Pinyin

al phabetic string corresponding to one 8/8fi nese character of the two.

An input exanple 7 illustrates a Pinyin al phabetic string which is to be
converted into two Chi nese
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charactgrs with the synmbol "?", indicating that one wunknown letter is used
i n place of the uncertain Pinyin alphabetic witing corresponding to one
Chi nese character of the two. An i nput exanple 8 shows a Pinyin

al phabetic string which is to be converted into three Chinese characters
with the synbol "*" indicating an unknown |letter string and the synbol "?"
i ndi cating an unknown letter used toge?8r in place of the uncertain
portions of the Pinyin alphabetic string corresponding to two Chi nese
characters of the three. An input exanple 9 shows a Pinyin

al phabetic string which is to be congﬁgte into four Chinese characters
wth two initials of the Pinyin al pha 1t Sstring respectively

corresponding to the first and second FGFINAIS CIGr#QBAE CONIONANT (S)

i nput, and the ; &

?- 1

icl @|ofcj|ijerjajeifa|oujan}en |ang |eng | ong
b | ba|bo bai [ bei| bao ban | ben | bang | beng

P | palpo pai| pei} pao| pouf pan | pen | pang | peng

m | malmoime mai { mei|maojmou|man {men | mang| meng

f |fa]fo : fei. fou] fan | fen | fang | feng

d {da de dai| dei{ dao} dou| dan dang | deng | dong
t|ta te tai| | tao| tou| tan tang | teng 'tong
n jna ne nai} nei| nao nan | nen | nang | neng{ nong
1| la le tai | 1ei | tao| tou| tan lang | leng | long
glga ge ‘gaif gei| gao| gou| gan| gen | gang|geng| gong
K {ka ke kai kao| kou] kan| ken | kang | keng kohg
h | ha he hai | hei| hao| hou} han| hen | hang | heng| hong
j

q

X

zh ZhaL zhe zhi zhaizheﬂzhao zhou {zhan|zhen| zhang| zheng| zhong
ch ché] chel chi chai chao | chou | chan|chen|chang|cheng|chong
shisha [she| shi shai sheifshao | shou  shan|shen|shangjsheng

r ref rao { rou | ran | ren | rang | reng | rong
Z }za ze| zi Zai| zei | zao] zou| zan| zen | zang | zeng | zong
¢ |ca ce| ci cai cao| cou| can| cen | cang | ceng | cong
s |sa se| si sai sao| sou} san] sen | sang | seng | song

alol e er| ai lei fao fou| an | en | ang




37 initial is appended by tone data. - As descri bed herei nbefore, the
present invention can provide a Chinese word inputting apparatus and a

Chi nese word processing nethod which enable easy, efficient input by an
operator having limted know edge of the Chinese Pinyin systeme.g., where
the operator's know edge of the finals of a Chinese syllable is

i nsufficient. . Further, the presdf{23 nvention can provide a Chinese
word inputting apparatus and a Chi nese word processing nethod that are
conpati ble with conventional Pinyin inputting systens, and which enabl e

easy and efficient Flg 10
F:FINALS IC:INITIAL CONSONANT(S)
\= 2
ic] i | ia|iao} ie | iou| ian| in | iang| ing | iong
b | bi biaor bie bian | bin bing
p | pi piao| pie pian] pin ping -
m | mi miao{mie {miu {mian] min ming
f
d | di diao| die | diu | dian ding
t 4 tiao| tie tian ting
n| ni niao| nie | niu | nian| nin [ niang| ning

I | li |lia]liao} lie | liu | lian| lin | liang| ling

j 1 i |jia]ijiao| jie { jiu ] jian| jin | jiang! jing | jiong

qlad _qia giao| gie | qiu | gian| gin | giang| qing | giong

X | Xi | xia]xiao] xie] xiu | xian] xin | xiang| xing | xiong

zh

ch

sh

yi|{ya | yao| ye|you| yan| yin | yang| ying| yong




i pput for both conventional Pinyin inputting systens and systens in
accordance with enbodi nents of the present invention. Enbodi nent

2. The second enbodi nent of the present inventionis directed to a
Japanese word processing apparatus. A Japanese sentence can be represented
by a conbination of three kinds of cqir?§ter fornms including hiragana,

kat akana, and kanji. The Chi nese systen{ or inputting a Pinyin al phabetic
string is simlar to systenms for inputting a hiragana character string,

kat akana character string, or Roman letter string-in Japanese. In this
enbodinment, it is assunmed that only quns.ﬁﬁe converted,

F:FINALS IC:INITIAL CONSONANT (S)

w 3 4
T T 1. 1.

1C uo | uai | uei] uan]uen| uang juengl U | Ue } Uan} iin
b | bu

P |pu

m |mu

f |fu

d |du duo dui | duan{ dun

t |tu tuo tui | tuan| tun

n |nu nuo nuan ni |nie

I {iu luo luan| lun i | lue

; ] 9 |gu|jgualguo|guai|gui| guan| gun | guang

k | ku | kua | kuo | kuai | kui | kuan | kun | kuang

h | hu | hua] huo| huai| hui | huan | hun | huang

J ju |jue fjuan | jun
q ' qu | que{quan|qun

X XU | Xue jXuanj Xun

zh|zhu{zhuajzhuo|zhuailzhui| zhuan{ zhun|zhuang

chichu chuolchuailchui| chuanl chun| chuang

shshutshualshyolshuaifshui shuary shun shuang

rjpm ruo rui | ruan | run
Z tau Zuo zui { zuan | zun
¢ jcu cuo cui | cuan | cun
s f{su suo sui | suan | sun

wul| wa | wo | wai |wei|wan | wen| wang jweng] yu | yue{yuan| yun




38, and the follow ng description is made with reference to exanples of
converting hiragana into kanji, or converting a Roman letter or Roman
letters into kanji. Fig. 23 illustrates an input exanple where
Japanese hiragana is converted into kanji. In Fig. 23, (1) shows the case
where a Japanese word inputting operator intends to obtain a Japanese
kanji "[err]". (2) denotes a hiraganaj, racter string corresponding to
(1). The operator, when he cannot renenber the hiragana character string
accurately, enters "[err]?", using "?" to an uncertain character as shown
in (3). In this enbodi nent of the present invention, a

Fig. 12

do % ji*x

P )

SYLLABLE SYLLABLE
SEGMENT 1 SEGMENT 2
,- Fig. 13
LIST OF POSSIBLE PINYIN
ALPHABETIC STRINGS
do x dong .
dou




Japanese word processing apparatus is provided which converts a hiragana
character string into a corresponding kanji character string in a simlar
manner as in the Chinese word inputting apparatus in accordance with the
first enbodi ment of the present invention. Fig. 24 shows a |list of

possi.bl e hiragana character strings displayed when converting "?" into a

correspondi ng hiragana character strih¥25In |isting possible hiragana
character strings, 74 characters including hiragana characters from
“"[err]"through "[err] [err]", " [err] "[err]"", etc. are possibly

di splayed in view of the grammar for the Japanese | anguage. The dictionary
stores hiragana and its correspondi qu<an1 14 Fig. 25 illustrates an
exanpl e .

LIST OF POSSIBLE PINYIN
ALPHABETIC STRINGS

ji* jia
jian
jiang
jiao
jie
jin

jing

Fig . 15
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39 . of a Japanese hiragana-kanji dictionary. Fig. 26 illustrates an

i nput exanple where Ronman letters are converted into kanji. The Roman

|l etter string corresponding to Chinese characters "[err]"” is "kaigai" as
shown in (2) of Fig. 26. The operator, when he cannot renenber the Roman

| etter string accurately, enters "kaig*", using "*" to an uncertain letter
string as shown in (3). Wen listing p&&S ble Roman letter strings, the
possi bl e Roman letter strings should be conprised of the letters selected
from 26 Roman letters. Fig. 27 shows an exanple of a Roman |etter-kanji

di ctionary. As descri bed before, when the hiragana character string
or Roman letter string is uncertain,F?gsynﬂsl such

COMBINATION OF SYLLABLES WHERE SETTING
TWO SYLLABLE SEGMENTS TO BE ONE WORD -

jia

dong _, jian
jiang
jiao
jie

dou jin

jing




as. * @r "?" can be used in place of an uncertain hiragana character
string. In a | anguage such as Chi nese or Japanese which is
represented by a plurality of character fornms, when a character string
represented by the first character form to be input is uncertain; a synbol
can be used in place of the uncertain character string, and a possible
character string represented by the setdW@8 character form can be obtai ned.
According to the present invention, a |anguage processing apparatus which
~can be easily operated by the user can be provided. In the present

40 .
Fig. 17

R X (dongjia)

# R (dongjian)

£ H (dongjie)

¥ X (dongjing)




enbodi ment, synbols such as "*" and "?" are used in place of the uncertain
character strings. However, other synbols can also be used. Havi ng

t hus descri bed several particular enbodinents of the invention, various
alterations, nodifications, and inprovenments will readily occur to those
skilled in the art. Such alterations, nodifications, and inprovenents are
intended to be part of this disclosurel6/Z8d are intended to be within the
spirit and scope of the invention. Accordingly, the foregoing description
is by way of exanple only, and not intended to be Iimting. The invention
islimted only as defined in the followng clains and the equivalents

t hereto. Flg 18

LIST OF POSSIBLE PINYIN
ALPHABETIC STRINGS

'ch?ng chang

chong

cheng

' Fig. 19

= (changchang)
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| & %¥ (chongcheng)




41, What is Clainmed is: 1. A Chinese word inputting apparatus for
I nputting an al phabetic string and for converting the al phabetic string

into a Chinese character string, conprising: (a) input nmeans for
i nputting the al phabetic string t he al phabetic string having an unknown:
portion, and for inputting a synbol indicating an unknown al phabetic
string in place of the unknown portion B¥2%he al phabetic string; (b)

Chi nese word syl |l abifying means for dividing the alphabetic string input
by the input neans into Chinese syllable segnents;

Fig . 20
\ TONE - PINYIN ALPHABETIC
INITIALS DATA CHINESE STRING _
b 43 A % riben
23 A g ~ renbao
44 F (= renbian
Fig . 21
INITIALS AND . PINYIN ALPHABETIC
TONE DATA CHINESE STRING
r2b3 A & renbao
rab3 A X riben
rT4b4 E (@ ' renbian




(c) al phabetic string generating neans for determining if each of the

Chi nese syl lable segments is conprised of a standard al phabetic string, so
as to output the standard al phabetic string when each of the Chinese
syl | abl e segnents is conprised of a standard al phabetic string, and to
generate and output a possible al phabetic string when the synbol

i ndi cating an unknown al phabetic strimngy2ss used in place of the unknown
portion of the input al phabetic string; (d) dictionary means for
storing both Chinese character strings and al phabetic information;

(e) Chinese word converting neans for convertlng the standard al phabetic
string into a possible Chinese string

Fig . 22

INPUT EXAMPLE 6 INPUT : dxjing
FINAL CONVERSION RESULT : %% (dongjing) =

INPUT EXAMPLE 7 INPUT : changch?ng
FINAL CONVERSION RESULT : E# (changcheng)

INPUT EXAMPLE 8 INPUT : r¥benr??
FINAL CONVERSION RESULT: B&A (ribenren)

INPUT EXAMPLE 9 INPUT : h2kgongsi
FINAL CONVERSION RESULT : fiZEAF
(hangkonggongsi)




42. -and for converting the possible al phabetic string into a possible

Chi nese character string by referring to'the dictionary neans; and

(f) output nmeans for outputting the possible Chinese character strings
converted by the Chinese word converting nmeans. 2. A Chinese word

i nputting apparatus for inputting an al phabetic string having one or nore
|l etters and for converting the aIphabqp}gSString into a Chinese character
string, conpridsing: (a) input nmeans for inputting the al phabetic
string, the al phabetic string having an unknown letter, and for inputting
a synbol indicating an unknown letter in place of the unknown |etter of

t he al phabetic string; _
Fig . 23

INPUT EXAMPLE WHERE JAPANESE HIRAGANA
IS CONVERTED INTO KANJI

0 INTENDED .
CHARACTER ot
CORRESPONDING

@ | HIRAGANA MBS
CHARACTER STRING -

3) INPUT EXAMPLE MDY ?




(b) Chiwnese word syl labifying neans for dividing the alphabetic string

i nput by the input neans into Chinese syllable segnents; (c)

al phabetic string generating neans for determining if each of the Chinese
syl | abl e segnents is conprised of a standard al phabetic string, so as to
out put the standard al phabetic string when each of the Chinese syllable
segnents is conprised of a standard al @oabetic string, and to generate and
out put a possible al phabetic string when the synbol indicating an unknown
letter is used in place of the unknown letter of the

43 - Fig . 24

Ut

b % 8 3



i nput al phabetic string; (d) dictionary nmeans for storing both

Chi nese character strings and al phabetic information; (e) Chinese -
word converting nmeans for converting the standard al phabetic string into a
possi bl e Chinese character string and for converting the possible

al phabetic string into a possible Chin gharacter string by referring to
the dictionary neans; and () ou?QZ? nmeans for outputting the
possi bl e Chinese character strings converted by the Chinese word
converting neans. 3. A Chinese word inputting apparatus for inputti-ng an
al phabetic string and for converting the al phabetic string into a Chinese
character string, conprising: (a) input neans for inputting the

al phabetic string, F|g 25

EXAMPLE OF JAPANESE HIRAGANA - KANJI DICTIONARY

HIRAGANA KANJI
MAHS B
MDY =4

MAHYA BARR !
MDA Py




including an initial letter of the al phabetic string and a synbol

I ndi cating tone data appended to the initial Iletter of the al phabetic
string; (b) Chinese word syl labifying nmeans for dividing the

al phabetic string input by the input nmeans into Chinese syllable segnents;
(c) dictionary nmeans for storing both Chinese character strings and

al phabetic information; (d) Chinexx28o0rd converting neans for
converting the alphabetic string into a possible Chinese character

44 string, and for converting the initial letter and the

Fig . 26

INPUT EXAMPLE WHERE ROMAN LETTERS ARE
CONVERTED INTO KANJI

INTENDED

(1) CHARACTER | & o

@) CORRESPONDING

ROMAN LETTERS kaigal

(3) | INPUT EXAMPLE kaig % i




tone data of the al phabetic string into a possible Chinese character
string by using the tone data to reduce a nunber of possible correspondi ng
Chi nese characters; and (e) output nmeans for outputting the possible
Chi nese character strings converted by the Chinese word converting neans.
4. A Chinese word processing nethod for .inputting an al phabetic string and
for converting the al phabetic string 225 a Chi nese character string,
conprising steps of: (a) inputting the al phabetic string, the

al phabetic string having an unknown portion, and inputting a symnbol

i ndi cati ng an unknown al phabetic string in place of the unknown portion of
t he al phabetic string; (b) dividing the al phabetic string into

Chi nese F|g .27

EXAMPLE OF ROMAN LETTER - KANJI DICTIONARY -

ROMAN LETTER KANJI
kaiga : E
kaigai L)
kaigan BARR

kaigan Pt =




syl,l abl ¢ segnents; (c) determ ning whether each of the Chinese

syl lable segnents 4is conprised of a standard al phabetic string so as to
out put the standard al phabetic string when each of the Chinese syllable
segnents is conprised of a standard al phabetic string, and to generate and
out put a possible al phabetic string when the synbol indicating an unknown
al phabetic string is used in place of 24@5unknown portion

45 of the input al phabetic string; (d) converting the standard

al phabetic string into a
Fig. 28A RELATED ART

CONVENTIONAL INPUT CHINESE WORD COMPRISED OF
INPUT EXAMPLE 15 | SINGLE CHINESE CHARACTER

(1) WITHOUT TONE DATA
INPUT bian
- POSSIBLE CHINESE CHARACTERS: (£, &3, #&. -

(2) WITH TONE DATA
INPUT bian 1
POSSIBLE CHINESE CHARACTERS : 1

INPUT bian 4
POSSIBLE CHINESE CHARACTERS: (&, %

Fig.28B RELATED ART

CONVENTIONAL INPUT CHINESE WORD COMPRISED OF
INPUT EXAMPLE 16 |[MORE THAN TWO CHINESE CHARACTERS

(1) WITHOUT TONE DATA
INPUT beijing
POSSIBLE CHINESE CHARACTERS: {tR. €8

(2) WITH TONE DATA
INPUT bei3jing1
POSSIBLE CHINESE CHARACTERS : it&H

INPUT beidjing3
POSSIBLE CHINESE CHARACTERS : &

Fig. 28C RELATED ART

“CONVENTIONAL INPUT INITIAL QF PINYIN ALPHABETIC
INPUT EXAMPLE 17 | STRING
INPUT zg (zhongguo)

POSSIBLE CHINESE CHARACTERS : f[E




possi bl,e Chinese character string and converting the possible alphabetic
string into a possible Chinese character string by referring to dictionary
means contai ning both Chinese character strings and al phabetic

i nformation; and (e) outputting the possible Chinese character
strings. 5. A Chinese word processing nethod for inputting an al phabetic
string and for converting the al phabet2s/255tring into a Chinese character
string, conprising steps of: (a) inputting the al phabetic string,

t he al phabetic string having one or nore letters including an unknown
letter, and inputting a synbol indicating an unknown letter in place of

t he unknown | etter of the.aIFplIbal?eébc ﬁELr.]ATED ART

invent

invention

inventive

inventor

inventory |
sekkdckickdckokkkckkkkkkkikkickkk
interactive

Fig.30 RELATED ART

m?t

mat
MDT
met
MIT




(b), dividing the al phabetic string into Chinese syIIabIengﬁgg§Q¢

(:c) determ ni ng whet her each of the Chinese syllable segnents is conprlsed
of asstandard al phabetic string so as to output the standard al phabetic
string when each of the Chinese syllable segnments-is conprised of a
standard - al phabetic string, and to genkrate and output a possible
46 al phabetic string when the synbol indicating an unknown Iletter is used
in place of the unknown |etter of the al phabetic string; (d)
converting the standard al phabetic string into a

In conventional word pro;:essing systems such- as, for example, the -one for
processing English which is represented by a single character form, an operator is able to
retrieve a desired word easily, even when the operator is not sure of the correct spelling
of the word. However, with languages such as Chinese or Japanese which are
represented by a plurality of character forms, operators of word processing systems
cannot obtain the correct outputted character form unless they knows the correct spelling

of the character form to be entered.
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3

possi bl e Chinese character string and converting the possible al phabetic
string into a possible Chinese character string by referring to dictionary
means. contai ning both Chinese character strings and al phabetic

i nformation; and (e) outputting the possible Chinese character .
strings. 6. A Chinese word processing fethod for inputting an al phabetic
string and for converting the al phabetic string into a Chinese character
string, conprising steps of: (a) inputting the al phabetic string,
including an initial letter of the alphabetic string and a symbol

I ndi cating tone data appencﬁﬂ,ﬂqeiﬁp oFTiEAINVENT§ONC  the al phabetic
string; (b) dividing the a abetlc string I nto Chinese

It is an object of the present invention to ameliorate one or more disadvantages of

the prior art.

- According to one aspect of the present invention there is provided a Chinese word
inputting apparatus-for inputting an alphabetic string and for converting the alphabetic
string into a Chinese character string, comprising: (a) input means for inputting the
alphabetic string, the alphabetic string having an unknown portion, and for inputti1|1g a
symbol indicating an unknown alphabetic string in place of the uﬁknown portion of the
alphabetic string; (b) Chinese word syllabifying means for dividing the alphabetic strong
input by the input means into Chinese syllable segments; (c) alphabetic string generating
means for determining if each of the Chinese syllable segments is comprised of a
standard alphabetic string, so as to output the standard alphabetic string when each of the
Chinese syllable segments is comprised of a standard alphabetic string, and to generate
and output a possible alphabetic string when the symbol indicéting an unknown
é.lphabetic string is used in place of the unknown portion of the input alphabetic string;
(d) dictionary means .for storing both Chinese character strings and alphabetic
information; (¢) Chinese word converting means for convertihg the standard alphabetic
string into a possible Chinese string and for converting the possible alphabetic string into
a possible Chinese characfcr string by referring to the dictionary means; and (f) output
means for outputting the possible Chinese character strings converted by the Chinese

word converting means.
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3

syl | abl e segnents; (c) converting the al phabetic string into possible
Chi nese character strings by using the initial letter and the tone data to
reduce a nunber of possible Chinese character strings; and

47 (d) outputting the possible Chinese gharacter strings.

48 :

According to another aspect of the present invention there is provided a Chinese
word inputting apparatus for inputting an alphabetic string having one or more letters and
for converting the alphabetic string into a Chinese character string, comprising: (a) input
means for inputting the alphabetic string, the alphabetic string having an unknown letter,
and for inputting a symbol indicating an unknown letter in place of the unknown letter of |
the alphabetic string; (b) Chinese word syllabifying means for dividing the alphabetic
string input by the input means into Chinese syllable segménts; (c) alphabetic string
generating means for determining if each of the Chinese syllable segments is comprised
of a standard alphabetic string, so as to output the standard alphabetic string when each
of the Chinese syllable segments is comprised of a standard alphabetic string, and to
generate and outpﬁt a possible alphabetic string when the symbol indicating an unknown
letter is used in place of the unknown letter of the input alphabetic string; (d) dictionary
means for storing both Chinese character strings and alphabetic information; (¢) Chinese
word converting means for converting the standard alphabetic string into a possible
Chinese character string and for converting the possible alphabetic string into a possible
Chinese character string by referring to the dictionary means; and (f) output means for
outputting the possible Chinese character strings converted by the Chinese word

converting means.
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string represented by the second character formconverted by the
converting means. 8. The | anguage processing apparatus according to claim
7, further conprising syllabifying nmeans for dividing the character
string, input by the input nmeans and rﬁgresented by the first character
form into syllables corresponding to character string represented by
the second character form 9. The | anguage processing apparatus according
toclaim7 or claim8, wherein the character string represented by the
first character formincludes a known character string and a synbol

3 chty oo rasessit el Sptnt s, pses bt tireus rovtien o

claim 9, Chivesee word lisputimd apparawds dod inpgyttingeanualphabetic cdngratdifor converting
the alphabetic string into a Chinese character string, comprising: (a) input means for
inputting the alphabetic string, including an initial letter of the alphabetic string and a
symbol indicating tone data appended to the initial letter of the alphabetic string; (b)
Chinese word syllabifying means for dividing the alphabetic string input by the input
means into Chinese syliable segments; (c) dictionary means for storing both Chinese
character strings and alphabetic information; (d) Chinese word converting means for
converting the alphabetic string into a possible Chinese chdraéter string, and for
converting the initial letter and the tone data of the alphabetic string into a possible
Chinese character string by using the tone data to reduce a number of possible

corresponding Chinese characters; and (e¢) output means for outputting the possible

Chinese character strings converted by the Chinese word converting means.
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string corresponds to a single character. 11. The | anguage processing
appar.atus according to claim 9, wherein the synbol indicating the unknown
character string corresponds to a plurality of characters. 12. The

| anguage processing apparatus according to claim 10 or claim 11, wherein
the | anguage of the |anguage processiny! apparatus is Chinese, wherein the
first character formis Pinyin al phabetic witing, wherein the dictionary
means stores Pinyin al phabetic strings and

49 Chi nese character strings corresponding to Pinyin

According to still another aspect of the present invention there is provided a
Chinese word processing method for inputting an alphabetic string and for converting the
_alphabetic string into a Chinese character string, comprising steps of: (a) inputting the
alphabetic string, the alphabetic string having an unknown portion, and inputting a
symbol indicating an unknown alphabetic string in place of .the unknown portion of the
alphabetic string; (b) dividing the alphabetic string into Chinese syllable segments; (c)
determining Whether each of the Chinese syllable segments is comprised of a standard
alphabetic siring so as to output the standard alphabetic string when each of the Chinese
syllable segments is comprised of a standard alphabetic string, and to generate and output
a possible alphabetic string when the symbol indicating an unknown alphabetic string is
used in place of the unknown portion of the input alphabetic string; (d) converting the
standard alphabetic string into a possible Chinese character string and converting the
possible alphabetic string into a possible Chinese character string by referring to
dictionary means containing both Chinese character strings and alphabetic information; -

and (e) outputting the possible Chinese character strings.
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al phabetic strings, and wherein the converting nmeans converts a possible
Pi nyin al phabetic string into a correspondi ng Chinese character string by
referring to the dictionary nmeans. - 13. The | anguage processing apparatus
according to claim 12, wherein the character string generating neans

I ncludes a table for storing conbi nati on¥ of granmati cal ly possible Pinyin
al phabetic strings and the character string generating neans generates a
granmati cal |y possible Pinyin al phabetic string, by using the table. 14.
The | anguage processi ng apparatus according to claim 8, wherein the

| anguage of t hgcdopdiapa@e still AmdaRE Nped PR IRL presdit iRPEMRACheVd 84 ProviHEE a

Il nput neans inputs-an initial letter of a Pinyin al phabetic string and a

synbol i nChigadel werd! processidg ancthod fdcitipiitting e aiphalietialstrirgt 4re¥ fopfconverting the
alphabetic string into a Chinese character string, comprising steps of: (a) inputting the
alphabetic string, the alphabetic string having one or more letters including an unknown
letter, and inputting a symbol indicating an unknown letter in place of the unknown letter
of the alphabetic string; (b) dividing the alphabetic string into Chinese syllable segments;
(c) determining whether each of the Chinese syllable segments is comprised of a standard
alphabetic string so as to output the standard alphabetic string when each of the Chinese
syllable segments is coniprised of a standard alphabetic string, and to generate and output
a possible alphabetic string when the symbol indicating an unknown letter is used m
place of the unknown letter of the alphabetic string; (d) converting the standard
alphabetic string into a possible Chinese character string and converting the possible
alphabetic string into a possible Chinese character string by referring to dictionary means
containing both Chinese character strings and alphabetic information; and (e) outputting

the possible Chinese character strings.
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the Pinyin al phabetic string, wherein the dictionary neans stores Chinese
character strings corresponding to initial letters of Pinyin al phabetic
strings and tone data, and wherein the converting neans converts the
initial letter of the Pinyin al phabetic string and the tone data into a
possi bl e Chinese character string. 15. "¥he | anguage processi ng appar at us
according to claim 10 or claim 11, wherein the | anguage of the | anguage

50 processing apparatus is Japanese, and wherein the first character form
I s Japanese hiragana.

- According to yet another aspect of the present invention there is provided a
Chinese word processing method for inputting an alphabetic string and for converting the
alphabetic string into a Chinese character string, comprising steps of: (a) 'inputting the
alphabetic string, including an initial letter of the alphabetic string and a symbol
indicating tone data appended to the initial letter of the alphabetic string; (b) dividing the
alphabetic string into Chinese syllable segments; (c) converting the alphabetic string into
possible Chinese character strings by using the initial letter and the tone data to reduce a
number of possible Chinese character strings; and (d) outputting the possible Chinese
character strings. :

This is the replabement sheet

pato:

03 NOV 1997



16. A | anguage processing nethod for processing a |anguage that may be
represented by at least a first character formand a second character
form -«conprising. steps of: (a) inputting a character string
represented by the first character form the character string having a
known portion including at |east one chi& acter and an unknown portion
i ncludi ng a synbol indicating an unknown character string; (b)

det er mi ni ng whet her t he FNIPHESHRTATO racter string is
used in the character string b|nput by%%&ﬁ%@?i ng and generating
a grammatically possible character string represented by the first
character form when the synbol is used; (c) converting the
granati cal | y Thespresdne imeation twill besdescéritidrig phiere aletaldinbyonjitibh loftappéifeact er
f orm gener at ed '

drawings, wherein:

Fig. 1 is a perspective view illustrating a Chinese word inputting apparatus

according to embodiment 1 of the present invention;

Fig. 2 is a block diagram of the Chinese Word inputting apparatus according to

embodiment 1 of the present invention;
Fig. 3 shows an example of a Pinyin-Chinese dictionary;

Fig. 4 shows input examples using a symbol "*";
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by the step of generating a grammatically possible character string into a
correspondi ng character string represented by the second character form by
referring to a dictionary that contains character strings represented by
the first character form and correspondlng character strings represented
by the second character form and '8d) outputting the corresponding
character string 51 represent ed by

t he second chq.-ré\cg gﬁovflsoﬂmdlﬁgpgﬁrngﬁ k{%ﬁgﬁmb&t 16’ of converting. 17. The

| anguage processing accor

Fig. 6 shows input examples using initials with tone data;

Fig. 7 is a flow chart showing an operation of the Chinese word inputting

apparatus according to embodiment 1 of the present invention;

Fig. 8 is a detailed flow chart showing an operation of the Chinese word inputting

apparatus according to embodiment 1 of the present invention;
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further conprising a step of dividing an input character string into a
charaeter string represented by the first character formindicating
syl | abl es corresponding to a character string represented by the second
character form 18. The | anguage  processi ng nmethod according to claim 16
or claim17, wherein in the step of irunﬁﬁing t he synbol indicating an
unknown character string corresponds to a single character. 19. The

| anguage proc i ; i [Waoky r claim17, wherein in
the step of iﬁ%ﬁt?ﬁﬁgﬁ%ﬁ%é? nb%Pﬂlpﬁgggéﬁ?%ggg%ﬁﬁﬁﬁnomn character string
corresponds to a plurality of characters. 20. The | anguage processing
met hod according to claim 16, claim 17, claim 18, or claim 19, wherein the
step of inputting inputs a Pinyin al phabetic witing as the first '

This is the replacement sheet -
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" character form and wherein the step of converting converts the Pinyin
al phabetic string into-a Chinese character string corresponding to the
Pi nyi.n al phabetic string.

48

LANGUAGE PROCEEDING APPARATUS AND METHOD.
ABSTRACT

A Chinese word inputting apparatus (100 - 106) and method are disclosed which
convert a Pinyin alphabetic string into a Chinese character, and divide the string ihput via a
keyboard (101) into Chinese syllables by a Chinese word syllabifying mechanism (5). The
‘input Pinyin alphabetic string includes a symbol or nﬁmeral indicating an unknown portion of
the string and may include tone data. The string may also be input in the form of initials, each
initial corresponding to a Chinese character. A word boundary settin:g mechanism (6) :
determines a word boundary of the input Pinyin alphabetic string by using a list of poss'ible
Pinyin alphabetic strings stored in a dictionary (4). The input Pinyin alphabetic string is

converted into a Chinese word by a Chinese word converting mechanism (7).

Fig. 2.

This is the replacement sheet

Date: 03 NOv 1997



Abo0n0-% TPES

Basically, the conventional Chinese word inputting apparatus and Chinese word
processing systems described above do not operate unless the operator kPows the correct
Pinyin spelling of a word to be input to the system.

When a nonexistent, or incorrect Pinyin alphabetic striﬂg is input, it can not be
converted into a correct Chinese character string.

In conventional word processing systems such as, for example, the one for
processing English which is represented by a single character form, an operator is able to
retrieve a desired word easily, even when the operator is not sure of the correct spelling
of the word. However, with languages such as Chinese or Japanese which are
represented by a plurality of character forms, operators of word processing systems
canﬁot obtain the correct outputted character form unless they knows the correct spelling

of the character form to be entered.
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Basically, .the conventional Chinese word inputting apparatus and Chinese word
processing systems described above do not operate unless the operator knows the correct
Pinyin spelling of a word to be input to the system.

When a nonexistent, or incorrect Pinyin alphabetic string is input, it can not be

converted jnto a correct Chinese character string.
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