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1 ' SPECI FI CATI ON TI TLE OF THE | NVENTI ON
Ch| nese Char acter |nput I@ﬂlﬂcﬂ Bihdg Eui;er-ls Keys and Appar at us
thereof 5 BACKGROUND OF @HE I NTI ON (Fi’eﬁ | nventi on)
The present invention rel atl@d’ a Chpnese character input device
for inputting a Chinese character by 10 using the phonetic synbols of the
Chi nese, | anguage utili zing twel ve nuneric keys of a keypad of a
conventional tel ephone set or a renote control for operating a
conventional television set or SEECIFISATAON S.

TITLE OF THE INVENTION

Chinese Character Input Method Using Numeric Keys

and Apparatus thereof

BACKGROUND OF THE INVENTION
(Field of the Invention)

The present invention relates to a Chinese

character input device for inputtiné a Chinese character by

10 ~“using the phonetic symbols of the Chinese language utilizing
twelve numeric ke"y‘s'j:'-of,égrkeypad of a éonventional telephone set
or a remote control fér operating a conventional telt-_:-vision set

~
or audio products.

15 (Description of the Related Art)

The present-day lifé has extended the application
of an electronic information processing. It has also been
rapidly required to input data in Chinese language with no
keyboard, but, for example, a keypad of an- electronic computer,

20 aportable telephone or a remote control operating a television
set or audio products. To realize functions of a telephone
directory, a memorandum pad or the function of transmitting and
receiving E-Mail or simple messages in those electronic
products, they have to be provided with the function of

25 inputting a character. Providing the functionof inputting the



15 '("5"escri ption of the Related Art) The present-day life
has extended the appli-cation of an electronic information processing.
It has al so been rapidly required to input data in Chinese | anguage
with no keyboard, but, for exanple, & keypad of an el ectronic
conputer, 20 a portable telephone or a renote control operating a _
t el evi si on set or audio products. To realize functions of a tel ephone
directory, a menorandum pad or the function of transmitting and
recei vi ng E-thihese 3anplhageessagesduatshose moébotmbyiincreaseriduriotasug hey
have to be provided with the function of 25 inputting a character.
Provi di ng t heffthetppodattsputtabgotdmlarge an application range of the
2 Chi nese | anguage to products can not only increase the val ue
of the produptsdhat.al so enl arge an application range of the
Various methods of inputting the Chinese language
5 have been applied. Most of the methods have used mainly a
keyboard. It is difficult to apply these methods of inputting
the Chinese language using the keyboard to electric products
having less number of keys, for éxample, a telephone set or a
remote control for operating a television set or audio products.
100 Recently, there have been presented several patents related to
a device for inputting the Chinese language to be applied to
a telephone set or a remote control for operating a television
set or audio products. For example, Taiwanese Patent
Publication No. 324084 has disclosed *a device for inputting
15 the Chinese language by a zhuyin utilizing sixteen keys”.
According to this invention, thirty seven phonetic symbols and
five tone symbols'in the Chinese language are allocated to the
sixteen keys of a computer. That allocation can provide a
function of determination of input key signal to implement the
20 input function of the Chinese language in the computer. The
method using sixteen keys to input the Chinese language can be
applied to only the computer but not to a telephone set or a
remote control. In the above invention, moreover, the relation

of the key with the phonetic symkol of the Chinese language is

25 slightly rough so that it is hard to learn operation.



p}oducf. Vari ous net hods of inputting the Chinese

| anguage - 5 have been applied. Mdst of the nethods have used.mainly a
keyboard. It is difficult to apply these nethods of inputting t he
Chi nese | anguage using the keyboard to el gctric products havi ng | ess
nunber of keys, for exanple, a tel ephone Set or a renote control for
operating a television set or audio products. 10 Recently, there have
been presented several patents related to a device for inputting the

Chi nese | anguage to be appljgek@ Patedt! ebaBIBELIEH ONod I GIBOG Cois Of
for operating a tel evision set -or audi o products. For exanpl e,

Tai wanese P Pybli i : ' d gee widh
i@f&‘ﬂ]%sgi o hbf&g%gﬁ%gﬁg'qbny hése dbBLhesEd1angdRMgee Wil

i nputting nese a zhuyin utilizing sixteen keys"

Accor di ng t%ﬁP&ﬁ%&g@ﬁiQmﬁaﬁﬁ r{ e 66 Hb RN Wi iIIMBAHP ribric kdyswe

tone synbols In I'mese | anguage are allocated to'the si xteen keys
of a conput e{n,Jﬁf,Fh%ﬁaﬁé §8NsGRBoREO¥bE#RedpondinfUlet khe Rbndal QleBtRat i on
a

of input key sign to nplement the 20 input function of the Chinese

| anguage g N L 5L £PTR U arrdfi§ed on eight numeric keys from1 to 8 toprovide
the inpu-.t. function by the Roman letter notation. This
arrangement is also rough and.diffiéult to learn. In order to
input one character, furthermore, a-greater number of key
operations are required.

10 A certain manufacturer has presented a trial
product in which the phonetic symbols of the Chinese language
are arranged by intuition. This arrangement is shown in Fig.
8. For example, when * [CHARCTER 1]”'is to be input, a numeric
key of *5” is pressed down once. When *[CHARCTER 2]” is to be

15 input, a numeric key of *5” is pressed down fwice. This
arrangement is simple but the number of key operations is too
large. For example, when " [CHARCTER 3]” is to be input, the
total number of key operations is 15 (the key of *2” should be
pressed down four times, *7” pressed twice, *0” pressed four

20 times, ™2” pressed five times). The total of legitimate
combinations of the phonetic symbols of the Chinese language
is 1,356. According to the arrangement of the input method,

the average number of a set of key operations needs to be S.5.



néthoa'using si xteen keys to input the Chinese | anguage can be appl i ed
to only the conputer but not to a tel ephone set or a renote control.
In the above invention, noreover, the relation of the key with the
phoneti c synbol of the Chinese | anguage ii 25 slightly rough so that it
Is hard to | earn operation. 3

Tai wanese Pat ent Publication No. 73890 has di scl osed "a nmet hod of

i nputting the Chinese | anguage with Eur opean style Roman letter

not ati on utilizing nunmeric keys" i n which phonetic synbol s
corresponding P letter 5 notation are arranged on eight
nuneri c keys fron11 to 8 1o provide the i nput function by the Roman

| etter notation. Ths arrangenent is also rough and difficult to

|l earn. In order to i nput one character, furthernore, a greater nunber
of key - [CHARACTER 2}

%
[CHARACTER 3]

HhRAL v .
There is another example. Fig. 9 illustrates a

rmethod of arranging the phonetic symbols of “*a method of
ihputting the Chinese language by a character sound utilizing
a numeric key” disclosed in Taiwénese Patent Publication No.
5 73889. In this method, each phonetic symbol is encoded by a
key arrangemént to set a ¢ode of * [CHARACTER 41" to 12 (because
it is the sécond symbol of the numeric key of 1”7, a code of
* [CHARACTER 5]” to 31'{because it is the first symbol of the
numeric key of *3”), and a code of * [CHARACTER 6]” to 74 (because
10 it is the fourth symbol of the numeric key of *77), for example.
For a tone symbol, the Second, Third, Fourth and Light Tones
of the Chinese language are arranged on the numeric keys of
*27, 3", *4” and *5“, respectively. According to this
invention, characters are input bylmeans of the above-
15 mentioned codes and tone symbol keys. For example,
when * {CHARACTER 7]“ is to be input, 1411722 is
pressed down, and
when ™ [CHARACTER 8]” is to be input, 3355742 is

pressed. down.
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operations are required. 10 A certain manufacturer has

presented a trial product in which the phonetic synbols of the Chinese
| anguage are arranged by intuition. This arrangenent is shown in Fig.
8. For exanple, when "[ CHRRCTER 1]" is tabe input, a numeric key of
"5" is pressed down once. When "[ CHARCTER 2]" is to be 15 input, a nuneric
key of "5" is pressed down twi ce. This arrangenent is sinple but the
nunber of key operations is too | arge. For exanple, when "(CHARCTER
3]" is to be input, the total nunber of key operations is 15 (the key

of "2" shoul d[BBARACTER4ssed down four tines, "7" pressed tw ce, "0"
pressed four 20 tinmes, "2" pressed five tinmes). The total of legitinmate
conbi nati ons of the pfnetic synbols of the Chinese |anguage- is 1, 356.

According to r@?ﬂ? nt of the input nethod, t he average nunber
of a set of -klgf'i%fpheL a |oﬁ§ needs to be 9.5.

{CHARACTER 6]

<
[CHARACTER 7]

MN—t s
[CHARACTER 8]

AT
According to this method, one phonetic symbol is
input by two keys and is combined with one tone symbol key,
thereby inputting one cha.racter. As compared with an input
5 method shown in Fig. 8, the number of key operations can be
decreased in this method. The average number of key operations
for one character approximately needs 5.7. In order to input
one phonetic symbol by using two keys, it is necessary to press
down two keys which are usually different from each other and
10 the same key is not pressed down twice. It is inconve_nient.
Moreover, the key arrangement of the phonetic symbols is
slightly rough and thus it is difficult for a user to learn the
correspbnding keys to the phonetic symbols. Therefore, it

takes a long time to compl_etely use these keys.

15 The above-mentioned inventions according to the

prior art have the following problems:
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4 [ CHARACTERL1] [ CHARACTER 23 [ CHARACTER 3]
[err] . There is another exanple. Fig. 9 illustrates a
nmet hod of arranging the phonetic synbols of "a method of i nputting the
Chi nese | anguage by a character sound utilgzing - a nuneric key"
di scl osed in Tai wanese Patent Publication No. 5 73889. In this nethod,
each phonetic synbol is encoded by a key arrangenent to set a code of
"[ CHARACTER 4]" to 12 (because it is the second synbol of the nunmeric
key of "1", a code of (1) [ OHRAGTERCE] v ft @xFbndicwnuthe | corseshengdipet
symbol of the nuneric key of "3"), anda code of "[CHARACTER 6]" to 74
(because 10keéys b€ the phonehic\symbols itshgopunengh arg apfconpeplenge is
exanpl e.
bad:
(2} Since the number of key operations required
5 +to input the Chinese language is too large, it takes a long time
to input data in Chinese;
(3). Although twelve or more keys in the keypad of
a telephone set or a remote control controlling a television
set or audio products can be utilized, the twelve keys are not
10 completely used in the prior art. Therefore, the number of the
phonetic symbols corresponding to a single key is too large.

Thus, it is hard to learn for users.

SUMMARY OF THE INVENTION

15 In order to solve the above-mentioned problems, a
first aspect of the present invention is directed to a methed
for inputting Chinese using numeric keys in which Chinese
characters are input on a device having a numeric keypad, a
storage and a display. The method comprises:

20 setting a key signal to phonetic symbol corresponding
section to allocate all phonetic symbols of the Chinese language
on the numeric keys so that three Medials are aliocated on one
numeric key and Initials with Finals or Finals with Tones are
selectively allocated on the other numeric keys, and to store

25 therein each key signal and a phdnetic symbol corresponding to



Far a tone synbol, the Second, Third, Fourth and Light Tones of the

Chi nese | anguage are arranged on the nuneric keys of 22U, "3, "4
and "5", respectively. According to this i nvention, characters are

i nput by neans of the above- 15 nention&d codes and tone synbol keys.:
For exanpl e, when "[CHARACTER 7]" is to be input, 1411722
S pressed down, and when "[ CHARACTER 8]" is to be

i nput, 3355742 is pressed down.

5 [@HRRK@YERiﬂFal baseq on ch'péﬂq;]atlon,

setting, in the storage, a dictionary fér storing
phonetic symbols each with a éingle Chinese character or word,
the single Chinese character or the word corresponding to the
5 ph'onet_ic symbol ;
inputting a key signal from the keypad based oh
ﬁéer‘s operation in accordance with a correspondence rule of
the key signal to the phonet_:ic-sym.bol;'
retrieving a phonetic symbol or a tone symbol from
10 the key signal to phonetic symbol corresponding section in
response to the key signal input by the user;
collating the retrieved phonet:’gc symbol or’ the
retrieved tone sirmbol with phonetic symbols élready input to
obtain a corresponding phonetic symbol or a corresponding tone
15 symbol in accordance with a combination rule of the number of
key operations and the phonetic symbol of the Chinese language:;
deciding whether the obtained symbol is a phonetic
symbol or a tone symbol, and returning to the inputting a key
signal to wait for user's input when the obtained symbol is
20 decided to be a phonetic symbol, or searching the dictionary
based on a phonetic symbol string already input to retrieve a
corresponding singl.e Chinese character or a corresponding word
and then output the retrieved character or word to the display
when the obtained symbol is decided to be a tone symbol; and

25 returning to the inputting a key signal to wait for



[ CHARACTER 6] [ CHARACTER 6] [ CHARACTER 7] [err]

[ CHARACTER 8] [err] According to this nethod,
one phonetic synbol is i nput by two keys and is conbined with one tone
synbol key, t hereby inputting one chagacter. As conpared with an input
5 nmethod shown in Fig. 8, the nunber of key operations can be

decreased in this nethod. The average nunber of key operations for one
character approximtely needs 5.7. In order to input one phonetic

synbol by usngextolheyt whilestheomamgives moesommand fownsteppkagstihwi ch
are usually different fromeach other and 10 the sane key is not pressed

down twi ce. ihpuits i nconvenient. Mor eover, the key arrangenent of the
phonetic synbols is slightly rough and thus it is difficult for a user
to learn the corr esfibvedimedghlody o ft elilbeaphiogethe syumbolic. k@reandotre it

takes a long tinme to conpletely use these keys.
phonetic symbol corresponding to the numeric key in the setting

5 a key signal to phonetic symbol corresponding section may have
a configuration shown in Fig. 2.

More specifically, a numeric key of ™17 may

correspond to symbols shown in Table A, a numeric key of *2”

to symbols shown in Table B, a numeric key of *3* to symbols

10 shown in Table C, a numeric key of “*4” to symbols shown in Table

D, a numeric key of *5” to symbols shown in Table E, a numeric

key of “6” to symbols shown in Table F, a numeric key.of 7~

to symbols shown in Table G, a numeric key of “8”.to symbols

or a tone symbol shown in Table H,' a numeric key of *9” to symbols

15 shown in Table I, a numeric key of *0” to symbols shown in Table

J, anumeric keyof * %” to symbols shown in Table K, and a numeric

key of “#” to symbols shown in Table L. The above-mentioned

each table is as follows.

[Table A}

78 YT

20 [Table B]

noc ¢4

[Table C]
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The above-nentioned inventions according to the prior
art have the foll ow ng problens:

(1) The nethod of

arrangi ng the correspondi ng

keys of the phonetic synbols is too rough @and a conveni ence is bad;
(2) Since the nunber of key operations required 5 to input the Chinese

| anguage is too |arge,

(3) Although twelve or nore keys in the

renote contro

controlling a tel evision

utilized, the twel veZkgy&Hare not 10
Therefore, the number of the

[Table D]
2% 4X

[Table E]
€5 3,

[Table F]
Yy %t

[Table G]
{T 41

5 [Table H]

¥ 4 1stTone
[Table I]
P B 2nd Tone
' [Table J]
P+ 8rd Tone
[Table K]

—Ad

it takes a long tine to input data in Chinese;

keypad of a tel ephone set or a
set or audi o products can be
conpletely used in the prior art.



phoneifc synbol s corresponding to a single key is too |arge. Thus, it

Is hard to | earn for users. SUMVARY OF THE | NVENTI ON 15

In order to solve the above-nentioned problens, a first aspect of the
present invention is directed to a nethodyg for inputting Chinese using
nuneric keys in which Chinese characters are input on a device having
a nuneric keypad, a storage and a display. The nethod conprises: 20
setting a key signal to phonetic synmbol correspondi ng section to

all ocate al |l [pabhetlLt synbols of the Chinese | anguage on the numeric
keys so that three Medials are all ocated on one nuneric key and
Initials with Finals or Finals wwth Tones are sel ectively allocated on

t he other nuneric keysﬂhﬂ%qu store 25 therein each key signal and a

phoneti ¢ synbol cowﬁesggﬁghpg to
. one

A second aspect of the present invention is
directed to an apparatus for inputting Chinese using numeric
keys which has a numeric keypad, a storage and a display. The

5 apparatus comprisgs a key signal to phonetic '~ symbol
corresponding section, a dictionary, a phonetic symbol and tone
symbol deciding section, a Chinese character conversion section
and a system controller.

The key signal to phonetic symbol corresponding

10 section allbcates all phonetic symbols of the Chinese language
on the numeric keys so that three Medials are allocated on one .
numeric key and Initials with Finals or Finals with Tones are
specified to be allocated on the other numeric keys, and for
storing therein each key sigﬁal and a phonetic symbol

15 corresponding to_the key signal based on the allocation.

The dictibnary stores phonetic symbols each with
a single Chinese character or word. The single Chinese
character or the word corresponds to the phonetic symbol.

The phonetic symbol and tone symbol deciding

20 section collates a key signal input by a user with phonetic
symbols already input based on the key signal and the number

of key operations, and deciding whether the input key



7 t he key signal based on the allocation; setting,
in the storage, a dictionary for storing phonetic synbols each with a
si ngl e Chi nese character or word, - the single Chinese character or the
word corresponding to the 5 phonetic sygbol; i nputting
a key signal fromthe keypad based on user's operation in accordance
with a correspondence rul e of the key signal to the phonetic synbol;
retrieving a phonetic synbol or a tone synbol from 10 the key signal to

phonetic symbekregpbasieord B0 piRHdtAT isymbol dESPOFGEe t Sybel key abanak

I nput by the user; _ col'lating the retrieved phonetic
symbol or th@hether'€hé k@MedigAAe By Eoalt MicusiipretksvendPlis abheadied
i nput to obtain a correspondi ng phonetic synbol or a correspondi ng

tone 15 sypheb theaChahdaRCqahidunge.conbination rule of the nunber of
key operations and the phonetic synbol of the Chinese |anguage;
The Chinese character conversion section searches
S the dictionaryv by using the obtained legitimate phonetic symbol
string as a search key to carry out conversion into a
corresponding single Chinese character or a corresponding word.
The system controller controls the key signal, and

controls procedure for converting the phonetic symbol into the

10 Chinese character and an output of data.

(Related Application)
It should be noted that this application is based
on the Japanese Patent Application No. 11-109310, the contents

15 of which are incorporated herein by reference.

BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1 is a system block diagram showing a Chinese
character input method or device for using numeric keys
20 according to an embodiment of the present invention.

Fig. 2 is a diagram showing a correspondence
between a key arrangement and phonetic symbols according to the
embodiment of the present invention.

Fig. 3 is a flowchart showing an operation to be

25 executed mainly by a system controller according to the



deci di ng whet her the obtai ned symbol is a phonetic synbol or a tone
synbol, and returning to the inputting a key signal to wait for user's
i nput when the obtained synbol is 20 decided to be a phonetic synbol, or
searching the dictionary based on a.f@onetic synbol string already

I nput to retrieve a correspondi ng single Chinese character or a
correspondi ng word and then output the retrieved character or word to
t he di spl ay when the obtai ned synbol is decided to be a tone synbol;

and 25 embodiment' 8EUERENBrbgchhe ihvRHibRg a key signal to wait for
8 a next 1 nput while the user gives no conmand for stopping the
I nput . rFige geibod Plowdhosetsingwimg annesdrakiyn o e
exécuted out mainly by a phonetic; symbol and toﬁe symbol
deciding section according to the embodiment of the present
5 invention.

Fig. 5 is a flowchart showing an operation to be
executed out,mainiy'by'a Chinese character conversion section
according to the embodiment of the present invention.

Fig. 6 is a diagfam showing one éxample of a

10 correspondence between the input key and the result of
conversion according to the embodiment of the present
invention.

Figs. 7Atoc TK are diaé‘rams each showing a reference
table for the combinatiori of the phonetic symbol of the Chinese

15 character and the number of key operations according to the
embodiment of the present inventiocn.

Fig. 8 is a‘diagfam showing the correspondence of
a key to a phonetic symbol in a Chinese character input method
using numeric keys, and an apparatus thereof according to the

20 prior art.

Fig. 9 is a conceptual view showing a key

arrangement in the Chinese character input method using a

numeric key and an apparatus thereof according to the prior art.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



phoneti c synbol corresponding to the nuneric key in the setting 5 a key
signal to phonetic synbol correspondi ng section may have a
configuration shown in Fig. 2. More specifically, a
nuneric key of "1" may . correspond tojgynbols shown in Table A a
nuneric key of "2" to synbols shown in Table B, a nuneric key of "3"
to synbols 10 shown in Table C, a nuneric key of "4" to synbols shown in
Tabl e D, a nuneric key of "5" to synbols shown in Table E, a nuneric

key of "6" to synbols shawnchind3él eclardctererinputey mekhod' and dévice
synbols shown in Table G a nunmeric key of "8" to synbols or a tone

symbol showngkBofFabhe Ho anNeiBoE meed: ¥ff ‘the tpﬁ:e%éﬁ@'ﬁwérﬁtl&hml be
Table I, a nuneric key of "0" to synbols shown'in Table , a nuneric

key of "*" tgesyehpks pBowR in dabhelKei@Rdr@roHEREECto the k&dc&apaﬁg'}lﬁe
synbol s shown in Table L. The above-nentioned each table is as
fol | ows. drhuahbs . Al [err] 20 [ Tabl e B]

5 Most of modern electric products have timers. For
example, the internal timer of a cellular phone is used for
display of a cufrent time and calculation of a talking time.
Moreover, a character input device in the cellular phone also
utilizes the timer as an auxiliary toocl. Adevice for inputting

10 a character by means of a numeric key mostly allocates several
characters and symbols to one keyl. Therefore, when 0.5 second
or more elapses without keys pressed down after a user presses
down one‘key, the timer decides' that the user has completely
input one character or symbol to notify an end of input to a

15 system. Thesystemdecideswhichcharacter or symbol isdesired
by the user according to a key signal and number of key operations
input by the user. For example, in the case where “a, b, c¢”
is assigned to *2” in a telephone set, the system recognizes
that the user wants to input a character of “a” when the user

20 presses down the numeric key of *2” and then 0.5 second elapses
without any pressed keys. When the user presses down the
numeric key of “2” twice and then 0.5 second elapses without
any pressed keys, the system recognizes that the user wants to

input a character of *b”. When the user presses down the numeric

25 key of *2” four times and then 0.5 second elapses without any



[érr]

[ Tabl e D]

[err]

10

15

20

25

[ Tabl e (] 9
(Tabl EB]TabI e E [err] [ Tabl e F]
abl e

14

pressed keys, the system decides the repetition and recognizes
that the user wants to input a character of “*a”. The present
invention also employs this input rule. .
Fig. 2 is a diagram showing one example of the
correspondence of kevs and phonetic symbols according to the
present invention. As shown in Fig. 2, ™[CHARACTER 9]”,
" [CHARACTER 1017 and * [CHARACTER 11]” as Medials are allocated
on a key “*” and two Initials are then allocated for each key
froma key of *1” and one Initial of * [CHARACTER 5]” is allocated
on a last key “#” in the original order 'of a phbnetic symbol
table of the Chinese language. Similarly, two Finals are
allocated for each key from the key of *1” to a key of *7” in
the original order of the phonetic symbol table of the Chinese
language, while only one Final of * {CHARACTER 12]” is allocated
onakeyof “6”. Subsequently, the First, Second and Third Tones
of a tone symbol are allocated on the residual keys of *87, “97
and *0”, and the fourth and light tones of the tone symbol are.
allocated on the key of *#”. For example, when the user inputs
* [CHARACTER 13]”, it is necessary to press down a key of *57
twice. When the user inputs * [CHARACTER 14]%, it is necessary
to press down a key of *4” once. Decision whether the user has
pressed down the key of the Initial or the Final is based on
@ phonetic symbol and tone symbol decision rule. The key
arrangement of the phonetic symbols is provided in accordance

with the original order in the phonetic symbol table of the



[’err] ‘5

[ Tabl e H| [err] 1st Tone [ Tabl e |]

[err] 2nd Tone [ Tabl e J] [err] 3rd Tone [ Tabl e K]

10

10

15

[ Tabl e L] 4t h Tone

15

Chinese language. Therefore, it is possible to reduce a time

taken for adapting the user to the key arrangement.

[CHARACTER 9]

——

[CHARACTER 10]

A
[CHARACTER 11]

U
[CHARACTER 12]

+ .
[CHARACTER 13]

k]

[CHARACTER 14]
4

Fig. 1 is a system block diagram according to an
embodiment of the present invention. 1In Fig. 1, a user presses
down keys by a numeric key 100, and then information about the
key éignals of the pressed keys and number of key operations
is transferred to a system controller 300. The system
controller 300 transmits the information to a phonetic symbol
and tone symbol deciding section 400. Referring to a key signal
to phonetic symbol éorresponding section 500, the phonetic
symbol and tone symbol deciding section 400 fetches a
corresponding phonetic symbol string. Then, referring to data
stored in an input buffer 600 to decide whether the data are

an Initial, a Final, a Medial sound or a Tone in response to



Light Tone A second aspect of the present invention is
directed to an apparatus for inputting Chinese using nuneric keys
whi ch has a nuneric keypad, a storage and a display. The 5 apparat us
conprises a key signal to phonetic synbolqg correspondi ng section, a
di ctionary, a phonetic synbol and tone synbol deciding section, a
Chi nese character conversion section and a systemcontroller.

The key signal to phonetic synbol corresponding 10 section allocates al

phonetic symppéskey &§hgn&hinepe karguage 400 fe¥tHdr awaldvane)shaethat
three Medials are allocated on one nuneric key and Initials with

Finals or Fi Qﬁ:lrﬂ&o!\ﬂdﬂtéﬁ@%@l by th&Pesy bipedattd odenahbet FreByade 1weing her

nuneric keys, and f storing therein each key signal and a phonetic

synbol 15 caﬁrﬁﬁp&@siwget@omgni@kﬁ; OfRér BB St Ofis £ B£r BhOElRé i sHbnetic
The dictionary stores phonetic synbols each wth a single Chinese

character orsybsl orT8ngi BghBoThitkeThe systerhicRiitfoller BOOWTd
corresponds to the phonetic synbol.

5 The system controller 300 outputs the fetched
phonetic symbol or tone symbol to a display section 200 and shows
the phonetic symbol or tone symbol to the user, and
simultaneously stores the phonetic symbol or tone symbol in a
key signal buffer 900 together with a key signal and a umber

10 of key operations which have been input from the numeric key
100. The system controller 300 decides whether or not a user
input waiting time from that time point exceeds 0.5 second.
When the system decides that the user input walting time exceeds
0.5 second, the data of the key signal buffer 900 are stored

15 into the input buffer 600. Then, it is checked whether there
is a tone symbol in the data or not. When there is a tone symbol,
a Chinese character conversion section 700 refers to a
dictionary 800, converts a phonetic symbol string stored in the
input buffer 600 into a corresponding single Chinese character

20 or word, and passes the system controller 300 the same single
Chinese character or word. Then, the system controller 300
sends an output to the display section 200 to respond to the
user.

Fig. 3 is a flowchart showing an operation to be

25 carried out mainly by the system controller 300 according to



The phbnetic synbol and tone synbol deciding 20 section collates a key

signal input by a user with phonetic synbol s al ready i nput based on

t he key signal and the nunber of key operations, and deci di ng whet her
t he i nput key corresponds; to a phonetic synbol or a tone
synbol to decide whet her the key signal is continuously received or
I's converted I nto the Chinese | anguage. The Chi nese

character conversion section searches 5 the dictionary by using the

obt ai ned | egité rabodimaet icf Y present iaventdons ariestcbf &bV, ticdary
out conversion into a correspondi ng single Chinese character or a

correspondi ngedddeld whether an input idhserslyffmsom cring moinericdey A6 tdie
key signal, and .

Step S301. When the input is sent, the routine proceeds to Step
S302 where information about the key signal and the number of
5 key operations which are input from the numeric key 100 are
transferred to the phonetic symbol and tone symbol deciding
section 400. Then,'received is the return of the phonetic
symbol and the tone symbol which are fetched by the phonetic
symbol and tone symbol deciding section 400. Thereafter, the
10 routine proceeds to Step S303 where the key signal, the number
of key operations and the phonetic symbol or tone symbol fetched
from the phonetic symbol and tone symbol deciding section 400

are stored to the key signal buffer 900.
Next, the routine proceeds to Step S304 where the
15 phonetic symbol or tone symbol is output to the display section
200. sSubsequently, the routine returns to the Step S301 where
it is_checked whether there is an input from the user or not.
When the user presses down no key at the Step $301, the routines
proceeds to Step S305 .where it is verified whether a stop signal
20 is received or not. When the reception of the stop signal is
recognized, the current input operation is terminated. When
it is checked that there is no stop signal, the routine proceeds
to Step S306 where it is checked if an input waiting time exceeds

0.5 second or not. When the input waiting time does not exceed

25 0.5 second, the routine returns to the Step S$301 where it is



control s procedure for converting the phonetic synbol into the 10 Chinese

character and an out put of data. (Rel ated Application)

It should be noted that this application is based on t he Japanese

Pat ent Application No. 11-109310, the contgnts 15 of which are

I ncorporated herein by reference. | EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a system bl ock diagram show ng a Chi nese character input

nmet hod or device for using nuneric keys 20 according to an enbodi nent of

the present JIVEALdPNyhether there is aFuSer?s' Sinnft A0rwHRshewend nput
correspondence between a key arrangenent and phonetic synbols -

Efcording th%ffﬁ g t;ﬁ&ﬂ?&?%@%@h ¢b bbempresemini mVe¥d¥hd, the routine
g. 3is atlowhart- show ng an operation to be 25 executed mainly by a
system cont rﬂc&@ée@é{% Htp 53071 The data of the key signal buffer 900
are stored to the input buffer 600. Thus, according to the
5 deci;ion whether the input waiting time exceeds 0.5 second or
not, it can determine whether the user intends to input the
phonetic symbol or tone symbol.
Then, the data of the key signal buffer 900 are
deleted and the routine proceeds to Step S308 where it is decided
10 whether the data stored in the J';nput buffer 600 at the Step S307
are the tone symbol or not. When the data are not the tone symbol,
the routine returns to the Step S301. When the data are the
tone symbol, it is displayed that the data stored in the input
buffer 600 can be converted into a corresponding single Chinese
15 character or word. Then, the routine proceeds to Step S309
wheré a phonetic symbol string stored in the input buffer 600
is converted into a corresponding single Chinese character or
word by the Chinese character conversion section 700, and the
single Chinese character or word thus obtained.by the conversion
20 is stored to the input buffer 600. Then, the routine proceeds
to the Step S304 where the single Chinese character or word thus
obtained by the conversion is output to the display section 200.
Subsequently, the routine returns to the Step S301 where it is
checked the user's-input.

25 Fig. 4 is a flowchart showing an operation to be



12 " enbodi nent of the present invention. Fig. 4is a
fl owchart show ng an operation to be executed out mainly by a phonetic
synbol and tone synbol deci di ng section according to the enbodi nent of
the present 5 invention. Fig. 5is a flowhart show ng an
operation to be execut ed out nainlylﬁy a Chinese character conversion

section according to the enbodi nent of the present invention.

Fig. 6 is a diagram showi ng one exanple of a 10 correspondence between

Lo hePs! s ghrtidd Bt SRA1 0 by end PHERELEE BEAS6Y! Rad cdde SERBELTEN

of the pres Invent 7A to 7K are diagrans

g;ﬁg thg}M ,? ﬁg%&ﬁﬁkgggggﬁion 406 nggrtﬁhgl 98 t%mhﬂghﬁﬂgn‘ﬂfof l%?le“ﬁ?é‘@éﬁﬁ

ihvention. Firsﬁ of all, it is checked that the input buffer

600 has a phonetic symbol which has not been converted into a

5 character or not at Stép S401. The purpose of this checking

operation is to decide whether the user inputs an Initial ox

not.

When there is no phonetic symbol which has not been

converted into a character, the routine proceeds to Step S402

10 where the key signal to phonetic symbol corresponding section

500 is searched in respohse to the input key signal to fetch

correspondinglnitialdata. For example, when the user presses

a key of *6” twice, the key signal of “6” is transferred to the

key signal to phonetic symbol corresponding section 500 and

15 “[CHARACTER 15]”, *“[CHARACTER 16)” of 1Initial data

corresponding to the key signal of *6” are fetched. Then, the

routine proceeds to Step S403. According to the number of the

input key operations, the corresponding phonetic symbol of the

Initial data is fetched from the fetched Initial data. In this

20 example, the key is pressed down twice, and.therefore the

* [CHARACTER 16]” is obtained. Subsequently, the routine
‘proceeds to Step S420.

When it is detected that there is a phonetic symbol

which has not been converted at the step S401, since'it is

25 represented that the Initial data are input, the routine



15 character and the nunber of key operations according to the

enbodi nent of the present invention. Fig. 8 is a diagram
showi ng the correspondence of a key to a phonetic synbol in a Chinese
character input method usi ng nuneri @gkeys, and an apparat us ther eof
according to the 20 prior art. Fig. 9 is a conceptual

vi ew showi ng a key arrangenent in the Chinese character input nethod
using a numeri c key and an apparatus thereof according to the prior
art. 25 SibsddquiEnhiIRcERicddds o Tife RRicdeR¥FbFBERKNENT8t the Step

13 A Chi nese character input nethod and device
S404 where it is checked if the input key signal corresponds
"to the Medial or not.
When the key signal corresponds to the Medial, it
5 indicates that the user curfently intends to input the Medial,
and therefore the routine proceeds to Step S405. The Medial
. data are fetched from the. key signal to phonetic symbol
corresponding section 500. According to the above-mentioned
example, if the user presses down a key **” twice, the Medial

10 data ™ [CHARACTER 9])”, *[CHARACTER 10]}”, ™ [CHARACTER 11}*
corresponding to the key ™ %~ ar.e retrieved and the routine then
proceeds to Step S406. In Step S406, with reference to the
Initial data in the input buffer 600,. inappropriaté Medial are
deleted from the retxieved Medial data. According to the

15 above-mentioned example, since 'the Initial data in the input
buffer 600 is the *[CHARACTER 16]”, a combination with the
* [CHARACTER 10]” ié inappropriate. Therefore, the ™ [CHARACTER
10}” is deleted, and °*[CHARACTER 9]” and ™ [CHARACTER 11}”
remain.

20 Subsequently, the routine goes to Step 5407 where
the phonetic symbol of a correspondingMedial is retrieved based
on the number of input key operations and appropriate Medial
data. According to this example, the number of key operations

is 2. Therefore, it can be determined that * [CHARACTER 111}”

25 is tobe input. Accordingly, the routine proceeds to Step 5420



according to an enbodi nent of the present invention wll be descri bed
below in detail with reference to the acconpanyi ng dr awi ngs. 5

Most of nodern electric products have tinmers. For exanpl e, the
internal timer of a cellular phone is useglfor di splay of a current
time and cal culation of a talking tine. Mor eover, a character input
device in the cellular phone also . utilizes the tinmer as an
auxiliarytool. A device for inputting 10 a character by nmeans of a nuneric

key nostly a t S I Shaf ast d y"%}ﬁ}?}&tﬂﬂ? e 3
Ther ef or e, g%%glgﬁgég%ﬁgﬁeved %ﬁ nnrgeeﬁggggg ﬁ?thout eys pre%ggd égwn
after a userPBESﬁ§gs down one key, the tiner decides that the user

y

has conpl ete i nput one character or synbol to notify an end of

input to a 15 tem ' ' t r ' '
i)ypghe user acco?)cglisng tow?a;Ié Zé%?g%%%h%a%ﬁkg O%%ﬁ%g%%gé'ﬁSQ
nput by theguserspbal faam flediB1! € GASSLURCE £04 A trlk rbutine

\ %i*éceﬁds
assigned to in a telephone set. e systemrecogni zes t'hat t he

user wants teql Wy asghar dile Olt " A's VWHER:1 488 Yi¥ther the key signal
corresponds to a tone symbol or not.

If the key signal does not correspond to the tone
symbol, it is decided that the user intends to input the phonetic
symbol of a Final, and the routine proceeds to Step S408. 1In

10 response to the input key signal, Final data are retrieved from
the key signal to phonetic symbol corresponding section 500.
In the above-mentioned example, when the user presses down a
key of 2" once, a key signal of *2” is transmitted to the key
signal to phonetic symbol corresponding section 500, and
15 “[{CHARACTER 171¥ and * [CHARACTER 18]” of the corresponding
Final data are retrieved. Theﬁ, Referring to the routine
proceeds to Step S410 where the Initial and Medial data in the
input buffer 600, inappropriate Final are deleted from the
retrieved Final data. According to the above-mentioned
.20 example, since the data in the input buffer 600 are the
* [CHARACTER 16}” and * [CHARACTER 11]”, a combination with the
* [CHARACTER 17]1” is inappropriate. Therefore, the * [CHARACTER
18]" 1is directly retrieved. Subsequently, the routine
proceeds to Step S411 where it is verified whether there are

25 any appropriate Finals or not. When there is no appropriate



20 presses down the nuneric key of "2" and then 0.5 second el apses

W t hout any pressed keys. Wien the user presses down the nuneri c key
of "2" twice and then 0.5 second el apses without any pressed keys, the
system recogni zes that the user wants to 5 I nput achar acterof "b".

Whent heuser pressesdown thenuneric 25 key of "2" four tines and then 0.5

second el apses w t hout any 14
pressed keys, the system decides the repetition and recogni zes t hat

the user warEindl, itheuroatihermodesedd toaSteps! I8 ehelie a messadw eslyiiog
al so enploys this input rule. Fig. 2.is a diagram show ng

one exanpl e tiat there iscns resporsisoroding pioretand spimbodt ie givdelio the
according to the present invention. As shown in Fig. 2, "[CHARACTER
9", - 'd¥3eRMCOoRRrblleraB00 . [ GHiRRAChRRells ‘arnappbdpal atareima 1 pedieed

routine proceeds to Step S412 where the corresponding phonetic

5 symbol of a Final is retrieved based on the number of input key

operations and appropriate Final data. :n1thgpreviousexample;

the key is pressed down only once and appropriate Final data

have only the *“[CHARACTER 18]”, and therefore the routine

proceeds to Step S420 where the corresponding phonetic symbol

10 of a Final is output. |

If the_key signal input at the Step S408 is a tone
symbol, the routine proceeds to Step S413 where it is checked
whether or_not thé input buffer 600 has a Final which has not
been converted into a character.

15 If there is a Final which has not been converted
into a character, the routine proceeds to Step S415 where tone
data ére retrieved from the key signal to phonetic symbol
corresponding section 500 iﬁ.response to the ihput key signal.
According to the above-mentioned example, when the user

20 subsequently presses down & key of *9” once, the key signal to
phonetic | symbol corresponding section 500 retrieves
* [CHARACTER 19])”, and then the routine proceeds to Step S416
where with reference to Initial, Medial and Final data in the

input buffer 600, an inappropriate tone is deleted from the

25 retrieved tonedata. Accordingto the above-mentioned example,



on a kby "*" and two Initials are then allocated for each key froma
key of "1" and one Initial of" [CHARACTER 5]" is allocated 10 on a | ast

key "#" in the original order of a phonetic synbol tabl e of the

Chi nese language. Simlarly, tw Finals e al l ocated for each key
fromthe key of "1" to a key of "7" in the original order of the
phoneti c synbol table of the Chinese | anguage, while only one Final

of "[CHARACTER 12]" is allocated 15 on a key of "6". Subsequently, the

First, SeconghamdJHAKACTENGD]” is anlipprépheatstile QK@bé'l'.OPﬂﬁéﬁleQBréhe
resi dual keys of "8", "9" and "0", and the fourth and |ight tones of

the tone symgbe arjeHARACTER 10X efls ORetheeted At the sty SxEaMiLd ¥hen
t he user inputs "[ CHARACTER 13]", it is necessary to press down a key

of "5" 20 wougene Bhen bRocewts it Wiep [AARACTER 14]", it is necessary
to press down a key of "4" once. Decision whether the user has pressed

down the key of the Initpal the SkepFsaal,i stbasegheBked whatRBenehbgesygbol
and tone synbol decision rule. The key arrangenent of the phonetic

synbol s is paaviieebh it D€ @otaN§EmbdD orvhbb. t Whar takral i OhdeiphrobhLate
phonetic synbol table of the
tone symbol, the routine proceeds to Step S418 where a message
saying that there is no correéponding tone symbol is given to
-the system controller 300. When it is detected that there is
an appropriate tone.symbol at the Step S417, the routine
10 proceeds to Step S419. Based on the number of input key
operations and appropriate tone data, a corresponding tone
symbol ié retrieved. Since he number of key operations is 1
and there is.only one appropriate tone symbol of * [CHARACTER
12]”, the routine proceeds to Step $420 where the retrieved tone
15 symbol is output.

When it is detected that there is no Final which
has not been converted into a character at the Step S413, it
indicates that the user wants to input not Initial symbol but
actually a Final symbol. Therefore, the routine proceeds to

20 Step S414 where the Initial symbol stored in the input buffer
600 is modified into a Final symbol. Then, the routine proceeds
to Step S415. For example, in. the case where a key of *1” is
pressed down once and a key of *8” is subsequently pressed down
once, the input buffer 6060 has no phonetic symbol which has not

25 Dbeen converted into a character when the key of *1” is pressed



Chi nese | anguage. Therefore, it is possible to reduce a tine

t aken

for adapting the user to the key arrangenent. [ CHARACTER 9]
[ CHARACTER 10] [ CHARACTER 11] [ CHARACTER 12]
[ CHARACTER 13] [ CHARACTER "14] 24 Fig. 1 is a system

bl ock di agram according to an

10

down once. Therefore, the phonetic symbol and tone symbol

deciding section 400 decides the * (CHACTER 4)“. When the key

of “8” is pressed down once, the First Tone of the tone symbol
is decided. At that time, when it is found that the input buffer
600 has no Final data at the Step 8413, *[CHARACTER 4]” is
automatically modified into * [CHARACTER 20]” at the Step S414.

Then, a processing is carried out for the tone symbol.

[CHARACTER 15]
r

[CHARACTER 16]
Y
[CHARACTER 17]

€
[CHARACTER 18]

+

[CHARACTER 19]
/

[CHARACTER 20]
Y

Fig. 5 is a flowchart showing an operation to be
carried out mainly by the Chinese:character conversion ser;:tion
700 according to the embodiment of the present invention. When
the system controller 300 notifies the Chinese character
conversion section 700 of a message that the conversion should

be executed, the routine proceeds to Step S701 where it is

checked whether the input buffer 600 has a converted character



5 enbodi nent of the present invention. In Fig. 1, a user presses
keys by a nuneric key 100, and then informati on about the
of the pressed keys and nunber of key operations

system control | er 300. The system gontroller 300 transmts the
information to a phonetic synbol 10 and tone synbol deciding section 400.
Referring to a key signal to phonetic synbol correspondi ng section

500, the phonetic synbol and tone synbol deciding section 400 fetches

a correspamadtng phonetic synbol string. Then, referring to data
stored in an input buffer 600 to decide whether the data are 15 an
Initial, a Final, a Medi@henotinerorisaaToonventedseghasacter, it indicates
the key signal, the section 400 fetches a rel evant phoneti.c synbol
t one synbol tyatlkephepetpersamitorl strbey wiidly ideteblengurrently converted

10

15

20

25

might be combined with the converted character to make one word.

Then, the routine proceeds to Step S$702 where a corresponding

down
key signals
is transferred to a

or

word is retrieved from the dictionary 800 based on the converted:

character and the phoneti.c symbol string which has not been
converted.

Then, the routine proceeds into Step S703 where it
is retrieved that there is a corresponding word or not. When
there is the'correspondiné word, the routine proceeds to Step
8704 whexre the detected corresponding word having the highest
frequency in use is retrieved to be stored in the inpﬁt buffer
600 and is then output to the system controller 300.

When it is decided that there is no corresponding

word at the Step $703, the routine proceeds to Step S705 where

a corresponding single Chinese character is retrieved from the

dictionary 800 based on the phonetic symbol string which has
not been converted yet. Then, the routine proceeds to Step 8706
where the retrieved corresponding single Chinese character
having the highest frequency in use is selected and stored in
the input buffer 600.

When the input buffer 600 has no converted
character at the Step S701, the routine directly proceeds to

Step S705.



an i npossi bl e conbi nation, thereby transferring the phonetic synbol or

tone synbol to the systemcontroller 300. 5 The system
controller 300 outputs the fetched phoneti c synbol or tone synmbol to a
di splay section 200 and shows t he ph?Eetic synbol or tone synbol to

t he user, and si mul t aneously stores e phonetic synbol or tone synbol
in a key signal buffer 900 together with a key signal and a unber 10
of key operations which have been input fromthe nuneric key 100. The

system control | er 300 degides hBLoResithg? H5&rding LBPWheahib8anti Me
fromthat tinme point excgggg'o. se@oﬁg.s ga\Ahen trme%ysten1de0|des t hat

the user inp Is £l ' hedSrj 3
si gnal buff e%@gghg‘ﬁggs{v%ggdﬁ é(15 | nlttf)e(;t1 ﬁ%%n%gt% %ngl fc rea:lq OgTiEh#leeﬁ,é?ﬁié%s

checked whet Rer +£8€£&811 owind Saltb 8V 24MO0E . | FifC ¢13622081 8k amVEREwLAGT €
Is a tone synbol, a Chinese character conversion section 700 refers to

a di cti gRAr ¥x SR e GFWRE o A S WiDEhe St ke Ot €A HeNrébal t
i nput buffer 600 into a correspondi ng single Chinese character 20 or

word, ands paggegohersyehem £RANLABLE CkedORatI8gSantusdesl ene attached to

thedrawingrepresentsthattheusérconsecutivelypressesdown

this key twice. As shown, when *FERE” is to be input, it

is necessary to press down a key of 5 twice for [CHARACTER

21] of [CHARACTER 7] and press down a key of "1” twice for

10 [CHARACTER 6] of {CHARACTER 8}. Thus, it is sufficient that

one keg is pressed down for one phonetic symbol or tone symbol.

According to the above-mentioned structure, the

present invention copeé with a method of inputting the bhonetic

symbol of the Chinese language by means of a keyboard in a

15 computer. As shown in the figure, in the display of the

conversion result, *HIEME ([CHARACTER 22]}” is immediately

converted into *HIHERE"” when a key of *9” is pressed down.

Because, a corresponding word is detected by the Chinese

character conversion section 700 and thus “IE™ is automatically

20 changed into “E-".

[CHARACTER 21]
L,

[CHARACTER 22]
EXT



Chi nese character or word. Then, the system control [ er 300 sends an
output to the display section 200 to respond to the user.

Fig. 3is a flowhart showi ng an operation to be 25 carried out nmainly by
the systemcontroller 300 according to 2

17 t he enbodi nent of the present i%vention. First of all, it is

deci ded whether an input is sent fromthe nuneric key 100 at Step
S301. When the input is sent, the routine proceeds to Step S302 where

i nformation about the keFl@bQ”@i\. K SRoR WHYFesondénc ARG BE] P,”§56
which are input-fromthe nanmeric key 100 are transferred to the

phonetic SY”PQ{:?%‘E’1%%&%1%@@&%&&1@616“ of piiid ot $YhboleBnd RGRy£d

is the return of the phonetic
of. key operations correspond:.ng thereto according to the

embodiment of the present invention.

5 The. present invention is not restricted to the
above-mentioned embodiment but can be appropriately modified
émdlexecuted without changing the summary. For example, the
afrangement of the key signal to phonetic. symbol is not
restricted to that of Fig. 2. The present invention can be

10 carried out eveh if the key arrangements of a certain phonetic
symbol are changed each qther.

As described above, according to the method and the
device of inputting a Chinese chéracter using numer-:ic keys of.
the present invention, the inconvenience and drawbacks caused

15 Dby inputting the Chinese characters by means of a conventional
numeric keypad can be eliminated. By fully utilizing twelve
keys, an Initial, Final and a tone symbol can be arranged much
better and the con&entional conmplexity of the key arrangement
of the phonetic symbol in the Chinese language can be reduced.

20 The present invention is based on the order of the phonetic
symbol table of the standard Chinese language and the
correspéndence relationship between the Ihitial and the Final
is taken into consideration for the .arrangement. Therefore,
the difficulties of learning and the inconvenience of use can

25 be eliminated. Moreover, the phonetic symbol and tone symbol



s§nbol'and t he tone synbol which are fetched by the phonetic synbol
and tone synbol deciding section 400. Thereafter, the 10 routine proceeds

to Step S303 where the key signal, the nunber of key operations and
t he phonetic synbol or tone synbol fetcheg fromthe phonetic synbol
and tone synbol deciding section 400 8re stored to the key si gnal

buf fer 900. Next, the routine proceeds to Step S304 where
the 15 phonetic synbol or tone synbol is output to the display Ssection

200. Subsequgathdinkhadtidd r@aﬂeEHﬁgidEEaB'ige?egirﬁc%gaﬂhé‘hﬁhﬁaﬁr o'tkgger

checked whether there is an input fromt not

presses downoperkeyodk hRedeRw3Edr RRyEOUL "I‘i‘x%s 1nput PHECees éﬂn’?‘é%@

S305 where it is verified whethér a stop signal I's received or

When the reCEHE}:QBtQEsté}?tﬁE%ﬁéﬂf@lkéy?a s 0 reEQgQ#ﬁSﬂ e 4418 GULM & o{:QpUt

operatlon is term nated ed t ére i's N0 S

signal, the éQHEkBQs%?C&eE'éleVJ.SJ.éH &Epﬂoﬁ&ﬂ?r &l??lcgﬁ&kfﬁ ]?gng

|nput Mﬁltlng time exceeds secon not e | npu

%g?ed?te%l Qolt)eééﬁSEdsn%EleQ andefopd: cbAGhPURLNE igté’rﬁtﬁ& tde S@Ps301
the application field of products can be broadened still more
and the added value of the products can be increased.

Although the present invention has been described

in connection with specified embodiments thereof, many other

10 modifications, corrections and applications are apparent to
those skilled in the art. Therefore, the present invention is

not limited by the disclosure prcvided herein 'bL;t limited only

to the scope of the appended claims.



verified whether there is a user's I nput. Wen the input waiting time

'is equal to or nore than 0.5 second, the routine proceeds to Step
S307. The data of the key signal buffer 900 are stored to the input
buffer 600. Thus, according to the 5 d?? si on whether the input waiting
time exceeds 0.5 second or not, it n .determ ne whet her the user

I ntends to i nput the phoneti c synbol or tone synbol.

Then, the data of the key signal buffer 900 are del eted and the
routine progGgegs @;ﬁh where it is decided 10 whether the data
stored in the inpfust3 u e%igg%d at the Step S307 are the tone synbol or
not. When the data are not the tone synbol, the routine returns to the
Step S301. When the data are the ~tone synbol, it is displayed that the

data storedjin the inputy method for inputting Chinese using numeric keys
in which Chinese characters are input on a device having a
5 numeric keypad, a storage and a display, the method comprising:
setting a key signal ‘Eo phonetic symbol
co.rresplonding section to allocate all phonetic symbols of the
Chinese language on the numeric iceys; so that three Medials are
allocated on one numeric key and Initials with Finals or Finals
10 with Tones are selectively allocatzd on the other numeric keys,
and to store therein each key signal and a phonetic symbol
corresponding to the key signal based on the allocation;
setting, in the storage, a dictionary for storing
phonetic symbols each with a single Chinese character or word,
15 the single Chinese character or the word corresponding to the
phonetic symbol;
inputting a key signal from the keypad based.on
user's operation in accordance with a correspondence rule of
the key signal to the phonetic symbol; |
20 retrieving a phonetic symbol or a tone symbol from
the key signal to phonetic symbol corresponding section in
response to the key signal input by the user;
collating the retrieved phonetic symbol or the
retrieved tone symbol with phonetic symbols already input to

25 obtain a corresponding phonetic symbol or a corresponding tone

I

(A



buf fer 600 can be converted into a corresponding single Chinese 15
character or word. Then, the routine proceeds to Step S309 where a
phonetic synbol string stored in the input buffer 600 is converted
into a correspondi ng single Chinese char er or word by the Chinese
character conversion section 700, and the si ngl e Chi nese character or
word thus obtained by the conversion 20 is stored to the input buffer
600. Then, the routine proceeds to the Step S304 where the single

Chi nese charswties]l ain \spabridattce witholt abfibinBY ibherg0BVEF St1pd rifmisust Bt to
t he display section 200. Subsequently, the routine returns to the Step

S301 where ikeydperatioheckrd tHe phodetd d SPubol oXdthe Chinese landudle4 i S
a flowhart show ng an operation to be

19 deciding whether the obtained symbol is a phonetic
synbol orx a.tone symbol, and returning to the inputting a key
5 signél to wait for user's input when the obtained symbol is
decided to be a phonetic symbol, or searching the dictionary
based on a phonetic symbol string already input to retrieve a
corresponding single Chinese character or a corresponding word
and then output the retrieved character or word to the display
10 when the obtained symbol is decided to be a tone symbol; and
returning to the inputting a key signal to wait for

a next-input while the user gives no command for stopping the

input.

15 2. . The method according to claim 1, wherein the method
of allocating the numeric key and the phonetic symbol
corresponding to the ﬁumeric key in the setting a key signal.
to phonetic symbol corresponding section has a configuration
shown in Fig. 2.

20
3. An apparatus for inputting Chinese using numeric-
keys which has a numeric keypad, a storage and a display, the
apparatus comprising:

a key signal to phonetic symbol corresponding

25 section for allocating all phonetic symbols of the Chinese

_—
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ki ¥

carried out mainly by the phonetic synbol and tone synbol deci di ng
section 400 according to the enbodi nent of the present I nventi on.

First of all, it is checked that the input buffer 600 has a phonetic
synbol whi ch has not been converted into 5 <character or not at Step
S401. The purpose of this checking gﬂeration is to deci de whether the
user inputs an Initial or not . When there is no
phonetic synbol which has not been converted into a character, the

routine pr OCQLea‘il@\fa‘beSBﬁFtr%ﬂgme%gc KOGE %6 @ﬁak%ﬁ@ﬁ@hlhgsmﬁﬁﬂ%wl

correspondi ng section IS searched I n response to the input key

signal to fetgfione nqu@%Q?nﬁl?&@ﬂt%lﬂéj@&% F£ éfé‘%mf’t‘?na%s wG:Lth Tones

whent heuser presses 6" twce ey signal

transferred t I atgga'n I RS S on
500 and 15 atf}:[EI I%ch'fllg@)tg]sw%n% RAC'?')tIg'IRCi:h%)é)QS??:(?leIC?l mtta;?de@%a 35l

correspondi NGdy0 éﬁ@ri‘i‘?% £h8Pahn0feachy F Lfﬁﬁgﬁdan@% phdfetic syRoine
proceeds to Step S403 ccording to the nunbefr o | nput key
operationg, thf LRI ﬁ}@qg‘éi'zcsn?é‘:q@Pleée&hSn the allocation;
a dictionary for storing phonetic symbols eachwith
a single Chinese character or word, the single Chinese character
or the word corresponding to the phonetic symbol;
a phonetic symbol and tone symbol deciding section
10 for collating a key signal input by a user with phonetic symbols
already input based on the key signal and the number of key
operations, and deciding whether the input key corresponds to
a phonetic symbol or a tone symbol to decide whether the key
signaliscontinuouslyreceivedoriscmnvertedintothéChinese
15 language:

. a Chinese character conversion section for
searching the dictionary by using the obtained legitimate
phonetic symbol string as a search kev to carry out conversion
into a corresponding single Chinese character or a

20 corresponding word; and |
a system controller for controlling the key signal,
and controlling procedure for converting the phonetic symbol

into the Chinese character.and an output of data.

* [ L M S *



Initial data is fetched fromthe fetchedinitial data. In this 20 exanpl e,

the key is pressed down tw ce, and therefore the " CHARACTER 16]" is
obt ai ned. Subsequently, the routine proceeds to Step S$S420.

When it is detected that there is a phonetic synbol whi ch has not been
converted at the step S401, since it is 25 represented that the Initial
data are input, the routine 32 ' 20
subsequent|ly proceeds to the process of a Medial at the Step S404
where it is checked if the input key signal corresponds to the Medi al

or not. V\hugg k%&eﬁg_‘si nal__corresponds to the Medial, it
5 indicates that the user ¢ g i Mfe 9 SGHARUREhe Medi al | and
therefore the routine proceeds to Step S405. The Medi al

Chinese Character Input Method Using Numeric Keys

and Apparatus thereof

A method f<.>r inputting Chinese character using
numeric keys, comprises allocating all phonetic symbols of the
5 . Chinese language on the numeric keys, setting a dictionary for
storing phonetic symbols together ‘with single Chinese
characters or words corresponding thereto, inputting a key
signal from numeric keys by user's operation, retrieving a
phonetic symbol or a tone symbol c-orresponding to the input
10 key signal, obtaining é phonetic symbol or tone symbol from
the retrieved symbol in accordance with a combination rule oI

the number of operations and phonetic symbols of the Chinese _
lanéuage, verifying whethef the obtained symbol is a phonetic
synmbol or a tone symbol, converting phonetic symbol string
15 which has been input to a corresponding single Chinese
character or word with reference to the dictionary and then

outputting to a display when the retrieved symbol is a tone

symbol.

Fig. 1



data are fetched fromthe key signal to phonetic synbol correspondi ng

section 500. According to the above-nentioned exanple, if the user
presses down a key "*" twice, the Medial 10 data "CHARACTER 9]",
[ CHARACTER 10]", " (CHARACTER 11]" corresponding to the key "*" are
retrieved and the routine then proceeds to Step S406. In Step $406,
with reference to the Initial data in the input buffer 600,
i nappropriate Medial are deleted fromthe retrieved Medi al data.
According to the 15 above-nentioned exanple, since the Initial data in
t he i nput buffer 600 is the "(CHARACTER 16]", a conbination with the
[ CHARACTER 10)" is inappropriate. Therefore, the" [ CHARACTER 10]" is
del eted, and "[CHARACTER 9]" and " (CHARAQTER 11]" remain. 20 :
Subsequently, the routine goes to Step S407 where t he phonetic synbol
of a corresponding Medial is retrieved based on the nunmber of input
key operations and appropriate Medi al data. According to this exanple,
t he nunber of key operations is 2. Therefore, it-can be determ ned
t hat "[ CHARACTER 11] Flg 1
100 200
| $ ' S
NUMERIC KEY PAD DISPLAY SECTION
300
§
SYSTEM CONTROLLER
400 600 700 . | 900
4 | ¢ <
CHINESE
PHONETIC SYWBOL ) | oy | | cramacten| kv sianaL
DECIDING SECTION| [BUFFER] [CONVERSION| | BUFFER
SECTION
500 800
§ §
KEY SIGNAL TO
PHONETIC SYMBOL '
CORRESPONDING - | DICTIONARY
SECTION '




25 is to be input. Accordingly, the routine proceeds to Step S420

21 where the retrieved phonetic synbol of "[CHARACTER 11]" is
out put . When it is decided that the key signal does not
correspond to the Medial at the Step S404, the routine proceeds 5to Step

S408 where it is decided whether the key signal

synbol or not.

and t

I f the key 'signal
t he tone synbol, it is decided that the user
phonetic synbol of a Final,

corresponds to a tone
does not correspond to
intends to input the
%0%ut i ne proceeds to Step S4009.

10 response to the input key signal, Final data are retrieved from

key signal to phonetic synbol
above-nenti oned ﬁ%ﬁgMé? when the user presses down a

correspondi ng section 500. In the

1 2 3
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key of "2" once, a key signal of "2" is transmtted to the key si gnal
to phonetic synbol correspondi ng section 500, and 15 "[ CHARACTER 17]"
and [ CHARACTER 18]" of the corresponding Final data are retrieved.
Then, Referring to the routine proceeds to Step S410 where the Initial
and Medial data in the I nput buffer 600, inappropriate Final are

del eted fromthe retrieved Final data. According to the
above-nentioned 20 exanple, since the 429 in the I nput bfﬁ{-.faer 600 are the
[ CHARACTER 16]" a:F'ig CTER 11]", a conbination with.t =
"[ CHARACTER 17]" #s L\ priate. Therefore, the "[ HARACTER 18]"

Is directly retrieved. Subsequently, the routine D, ds to Step
S411 where it is verified whether there are 25 any af Sll%vap g@;&gl nal s or

not. When there is no apprgpriat
A P 'StaRT - )

ARE THERE
ANY INPUT FROM
NUMERIC KEY?

WAITING ™
TIME IS 0.5 SEC
OR MORE?

@( S307

STORE DATA IN KEY SIGNAL

BUFFER TO INPUT BUFFER,

AND DELETE DATA IN KEY
SIGNAL BUFFER

S808_—TaTA N
INPUT BUFFER IS TONE
SYMBOL?

NO

S309

CONVERT PHONETIC SYMBOL

STRING IN INPUT BUFFER TO

SINGLE CHINESE CHARACTER
OR A WORD BY CHINESE
CHARACTER CONVERSION

SECTION, THEN STORE
CONVERSION RESULT TO
INPUT BUFFER




Final, the routine proceeds to Step S418 where a nessage sayi ng t hat
there is no corresponding phonetic symbol is given to the system
controller 300. When there is an appropriate Final, the routine
proceeds to Step S412 where the corresponding phonetic 5 synbol of a
Final is retrieved based on the nunber of input key operations and
appropriate Final data In the preV|ou? exanple t he key I s pressed
down only once an ate Final 420 have only the "[ CHARACTER
18]", and therefor é%tlne proceeds to Step S420 where the
correspondlng phonet of a Final is output.

I f the key signal |nput_aL_Lhe_Slen S408 is a tone ;ﬁ%ﬁkol, t he
routi ne proceeds to Step S413 where it is checked er or not the
i nput buffer 600 has a Final which has not been con ed into a
character. 15 _ If there i a Final which ha t been
converted into a chara83(2 the rqgutine proceeds to Step S415 where

t one data are retr evea"’r h phonetlc synbol
correspondi ng section 5p0 ijn gg%ﬁ%&é&%% key signal.
PHONETIC SYMBOL AND TONE
SYMBOL DECIDING SECTION,
THE DECIDING SECTION
. RECEIVES RETRIEVED
PHONETIC SYMBOL AND TONE
SYMBOL.

S303

STORE KEY SIGNALS, NUMBER
OF KEY OPERATIONS,
PHONETIC SYMBOL
| RETRIEVED BY THE DECIDING
SECTION OR TONE SIGNAL TO

KEY SIGNAL BUFFER

S304 - @

OUTPUT PHONETIC SYMBOL,
TONE SYMBOL, CONVERTED
SINGLE CHINESE CHARACTER
OR WORD TO DISPLAY
SECTION




According to the above-nenti oned exanpl e, when the user 20 subsequently
presses down a key of "9" once, the key signal to phoneti c synbol
correspondi ng section 500 retrieves "[ CHARACTER 19]", and then
the routine proceeds to Step $S416 where with reference to Initial,
Medi al and Final data in the I nput buffer 600, an inappropriate tone
Is deleted fromthe 25 retrieved tomgagata. According to the
above-nmenti oned exanpl e, ;{::) 23

t he

the "[ CHARACTER 19)" is an appropriate tone synbol. fTherefore
"[ (CHARACTER 19]" is retrieved af the Step 16 anax routine then
proceeds to Step $417. e iﬁ 7,1it is checked
whet her there is 5 an approprijpte tone sy &S &E”JWhan there is no
appropriate .tone synbol, the routine pchgé§§2$§ tep S418 where a
Q0o
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t he
an
10 proceeds to Step

Is given to
operations and appropriate
Is retrieved. Since he nunber

the routine

is detected that there is
synbol

I nput key

at the Step $417,
of

Based on the nunber

t one dat a,

a correspondi ng tone

&

I

saying that there is no correspohding tone synbol

systemcontroll er 300. Wen it
appropriate tone synbol

$4109.
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pressed down once,

25 been converted into a character when the key of "1"
down once. Therefore, the phonetic synbol and tone synbol
deci di ng section 400 decides the "(CHACTER 4)". When the key . of "8"
the First Tone of the tone synbol
that tinme, when it is found that the input buffer
data at the Step $S413,
into "[ CHARACTER

" CHARACTER 17]

(  START )

"[CHARACTERA@jédS

2pL.. at,t he Step S414.
out for the tone s [ CHARACTER 15] [err]
[ CHARACTER 16]

* Then,

I's pressed

I s deci ded.
5 600 has no Final
automatically nodified

SEARCH CORRESPONDING
WORD FROM DICTIONARY BY
CONVERTED CHARACTER OR
NON-CONVERTED PHONETIC

SYMBOL STRING

CORRESPONDING
WORD IS FOUND2

S704

S705 Y

GONVERT NON-CONVERTED
PHONETIC SYMBOL STRING
TO CORRESPONDING CHINESE
CHARACTER

S706

SELECT THE WORD WITH
HIGHEST FREQUENCY IN USE
TO STORE [T TO INPUT
BUFFER, THEN OUTPUT IT TO
SYSTEM CONTROLLER

SELECT THE CHARACTER
WITH HIGHEST FREQUENCY IN
USE TO STORE [T TO INPUT
BUFFER, THEN OUTPUT IT TO

3

SYSTEM C|ONTROLLER

( END )

a processing is carried




[ CHARACTER 18]

[ CHARACTER 19]

[ CHARACTER 20]

Fig. 5is a flowhart. showi ng an operation to be

Frg.6

INPUT KEY

8*

8 * 7

8 %78

§*786

§*786*

8§*786%*1

8*786*19
8*786%192
8*786*192%
§*786%192%55
8*786*192*559
8*786%192%5595
8*786%192%5595¢*
8*786*192*5595*11
8*786%*192*%5595*119

carried out mainly by the Chinese character conversion section 10 700
according to the enbodi nent of the present invention.
controller 300 notifies the Chinese character
of a nessage that the conversion should
proceeds to Step S701 where it is
has a converted character

When the system
conversi on section 700

be executed, the routine

g/ebecked whether the input buffer 600

25

CONVERSION
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4 +

or not. When there is a converted character, it indicates
that a phonetic synbol string which is to be currently converted
m ght be conbined with the converted character to make one word. 5 Then,
the routine proceeds to Step S702 where a correspondi ng word is
retrieved fromthe dictionary 800 based on the converted character,
and the phonetic synbol string which has not been convert ed.
Then, the routine proceeds into Step S7982%here it 10 is retrieved that

A :

*2 :NUMBER OF KEY OPERATIONS

5
there is g : Wea o aLrosnondi ng
word, the §102] WHerp Hhe| qak B¢ b
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hot been converted yet. Then, the routine proceeds to Step S706 20 where
the retrieved correspondi ng single Chinese character havi ng t he

hi ghest frequency in use is selected and stored in t he i nput buffer
600. Wen the input buffer 600 has no converted
character at the Step S701, the routine di.rectly proceeds to 25 Step .
S705. 26 Next ,
t he proceSS|ng accordlng to the presenf°/2° enbodi ment will be described
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R} &

the draw ng represents that the user consecutively presses down this

*2 :NUMBER OF KEY OPERATIONS’

key twi ce. As shown, when '[ERR] is to be input, it I S necessary to
press down a key of "5" twi ce for [ CHARACTER - 21] of [ CHARACTER 7] and
press down a key of "1" twice for 10 [CHARACTER 6] of [CHARACTER 8].
Thus, it is sufficient that one key is pressed down for one phonetic
synbol or tone synbol. According to the above-nentioned
structure, the present invention copgsowith a method of inputting the
phonetic S fLhe Chinese | anguage by nmeans of a keyboard in a
15 conpytef *® ho| g, el e 19 oy toff & ™ =]
conver si ejul ¢, {'[4rr] ( RACYER 22] ifs digatiel erfed
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of key

enbodi nent of the
restricted

i nvention is not

7A to 7K show correspondence tables of 1,356
The present

Fi gs.
| egi ti mate conbi nations of phonetic synbols and nunber

5

i nventi on.

*

operations corresponding thereto according to the

sets of
pr esent
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1. ¢ A nethod for inputting Chinese using nuneric keys I n
whi ch Chi nese characters are input on a device having a 5 nuneric keypad,

a storage and a display, the nmethod conpri sing: setting a
key signal to phonetic synbol correspondi ng section to allocate all
phoneti c synbols of the Chi nese | anguage on the nuneric keys so that
three Medials are all ocated on one nuneric key and Initials with
Finals or Finals 10 with Tones are selk8&é2Pvely allocated on the other
'nUITEI’iCL-O*ﬁh ik 2 t her pi LaC, oy gj al_and a nhaonetijc
symbol  } ] dor§eSjpd 0] THE kS| T JiaT | 5ok “Bh YnE] 3L X )i rh"’
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20 retrieving a phonetic synbol or a tone synbol from t he
key signal to phonetic synbol corresponding section in response to the

key signal input by the user; collating the retrieved
phonetic synbol or the retrieved tone synbol with phonetic synbols.

already input to 25 obtain a correspondi ng phonetic synbol or a
correspondi ng tone 30

synbol in accordance with a conbinatiomgpe of the nunber of key
operations and the phonetic synbol of the Chinese |anguage;
deci di ng jwhetdier| tes N[ S| PRI =] D] T t one
synbol , 4R} rdqtufnijng|td the § ndut i%g # kKpy b fsign tlo yai orfuser's
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correéponding si ngl e Chi nese character or a correspondi ng word and
then output the retrieved character or word to the display 10 when the

obt ai ned synbol is decided to be a tone synbol; and

%2 :NUMBER OF KEY OPERAT I ONS

returning to the inputting a key signal to wait for a next- input
whi-l e the user gives no conmand for stopping the I nput . 15 2.
The method according to claim1, wherein the nethod of allocating-the
nuneric key and the phonetic synbol 37720 corresponding to the nuneric
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31 | anguage on the nuneric keys so that three Medials are allocated
on one nuneric key and Initials with Finals or Finals with Tones are

specified to be allocated on the other nuneric keys, and for storing

therein each key signal and a phonetic synbodl 5 corresponding to the key
signal based on the allocation; . a dictionary for storing
phonetic synbols each with a single Chinese character or word, the"

si ngl e Chinese character or the wpgg,gorresponding to the phonetic
synbol ; a phonetic synbol and tone symbol deci ding section
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a phdhetic synbol or a tone synbol to deci de whether the key signal is
continuously received or is converted into the Chinese 15 |anguage;

a Chinese character conversion section for searching the dictionary by
using the obtained legitimte phonetic synbol string as a search key
to carry out conversion into a correspondi ng single Chinese character
or a 20 corresponding word; and a systemcontroller for
controlling the key signal, and controlling procedure for converting
~the phonetic synbol into the Chinese character and an out put of data.
19/20
Fig 7K
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Fig.8
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