Da'ta Keyi ng Method TECHNI CAL FI ELD The present invention relates to a
met hod and systemfor entry of 5 conplex | anguage synbols into conputer
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BACKGROUND OF THE INVENTION

The invention will be described in relation to its application to the
Cambodian or Khmer language but it will appreciated it may be applied to other
languages having a similar structure and representation.

Cellular telephones have become a common and important
communication device for the people in Cambodia. Thus it is desirable to
provide an efficient way of entering Khmer language characters into the cellular
telephone or other similar computer equipment using the limited keypad found in
the cellular telephone.

The alphanumeric telephone keypad matrix is well known in the art. The
universally recognized standard for the push button telephone keypad is a 4 by
3 matrix having four rows and three columns of buttons, or keys. Each key
(except the "1" *, # and "0" keys) is preassigned with a single digit or special
symbol as a primary assignment, and with three alphabetic characters as a

secondary functional assignment.
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LEEErerrrrrrr *000001* -2- SUMVARY OF THE INVENTION It is an object of the
present invention to provide a sinple technique for entering synbols
representing a | anguage into a tel ephone keypad. According to one aspect
the present invention provides a nethod for 5 entering one of a plurality’
of synbols of a language into an electronic device using a keypad having a
plurality of keys, the method conprising the steps of; providing a first
node for entry, using said keys, of symbols representing stand alone
syllables in the | anguage; providing a $econd node for entry, using said

keys, of synbols i0 repres | onsonant based syl [ [
_ _ | yllables in said
| anguage; anﬁuwﬁ\(l%ggggllﬁvlgﬁg?ﬁor second node of entry using at |east
Of,; NOr €

one of said keys. Preferably, each node of, entry provi
| anguage symbol =~ Itigmnepierdof ﬁ'@ ReegRN inyention ey prpgﬁﬁﬁasé@p%;“%%@ﬂ@eand each
synbol having an 15 associ ated key indicator rePr sentative of one of said
keys such t hentegpardynkols igrrasenting @ langagedaly aig ?BPB%%@@ y depressing a
key represented by the associated key indicator. For preferen £ sai d
| anguage symbol tAdsIoeting ieoRRARECE g pregestinytign 8ﬁ°v'%épsd? E]ﬁ“?ﬁ?p 8f said
electronic device. Preferably, said tables are selected for. %O.display
usi ng one sor emterieg ofe oha @lucalify of symbols of a language into an electronic device
using a keypad having a plurality of keys, the method comprising the steps of;
providing a first mode for entry, using said keys, of symbols representing
stand alone syllables in the language;
providing a second mode for entry, using said keys, of symbols
10 representing consonant based syllables in said language; and
selecting said first or second mode of entry using at least one of said
keys.
Preferably, each mode of entry provides one or more language symbol
tables having a plurality of language symbols and each symbol having an
15 associated key indicator representative of one of said keys such that symbols
within the table may be selected by depressing a key represented by the
associated key indicator.
For preference, said language symbol tables are selectively displayed on
a display of said electronic device. Preferably, said tables are selected for
20 display using one or more of said keys.
Preferably, said keypad is a conventional telephone keypad and said

keys represented by an associated key indicator are the numeric keys 0-9, the

key indicators being the symbols 0-9.



Preferably, said keypad is a conventional telephone keypad and said keys
represented by an associ ated key indicator are the nuneric keys 0-9, the
key indicators being the synmbols 0-9. -3- DESCRI PTI ON OF PREFERRED

EMBODI MENT Thi s enbodi nent of the invention relates to the Khner |anguage
but as noted above the invention is equally applicable to other |anguages
having a simlar structure and representation. 5 As descri bed above there
are preferably two nodes of input of syﬁbols into the electronic device,
in this exanple, a cellular phone: 1) I'ndividual Khner synbols with a stand

al one syl lable and _2 bas s. Khner characters of type
1 can be repPE§GRﬂ%HOiN/S§n§§§€EQR%§ %@&?&,\@%har acters. Wil e Khner
syl | ables of type 2 may consist. of multiple Uni Ogﬁ? charact er ni code is
a code Standard delieeHpedimant ekﬁhéd@@,nk'?’r‘lg‘?k’t?ﬁtt‘)&\e r@greﬁp@fqg%nlﬁ%]a yvari ous

| anguage synbol s and characters. Details of the Standard can bhe found at
http: / /7 www. uRPted@eove the IRYBRtiON dheaualy @PQ“C@P'G_L@tOt%d%nQ}fagFﬁE'GY NB&nsi st of :
15 1) I ndependent vowels, Unicode \ul7A3 - \ul7B3 2) Various signs,

Uni code \ ul7®milar stiuchumg angrepigseEion.symbol , Uni code \ul7DB 4) Digits,

Uni code \ul7EO0 - \ul7E9 Khner Characters of 2nd node P'f i hput ¢9 si st of:
5 As described above there are preferably two modes of input Of symbols

into the electronic device, in this example, a cellular phone:

1) Individual Khmer symbols with a stand alone syllable and

2) Consonant based syllables.

Khmer characters of type 1 can be represented by a single Unicode
10 characters. While Khmer syliables of type 2 may consist of multiple Unicode

characters. Unicode is a code Standard developed by Unicode, Inc. for
representation of various language symbols and characters. Details of the
Standard can be found at http://www.unicode.org.

Khmer characters of 1% mode of input consist of:

15 1) Independent vowels, Unicode \u17A3 - w17B3
2) Various signs, Unicode \u17D4 - \u17DA
3) Currency symbol, Unicode \w17DB
4) Digits, Unicode \u17EQ - \WW17ES

Khmer Characters of 2" mode of input consist of:

20 1) Consonants, Unicode \u1780 - \u17A2
2) COENG subscripts of Consonants, prefixed with unicode
\u17D2

3) COENG subscripts of Independent vowels, prefixed with unicode

\u17D2



20 1) Consonants, Unicode \ul780 - \ul7A2 2) COENG subscripts of
Consonants, prefixed wth unicode \u 17 D2 3) COENG subscripts of

| ndependent vowels, prefixed with unicode \u 17 D2 -4- 4) Dependent vowels
signs Unicode \ul7B6 \ul7C5 5) Dependent Various signs Unicode \ul7C6 -
\ul7Dl, 5 excluding \ul7C9 and \ul7CA 6) Consonant shifters Unicode
\ul7C9 and \u 17CA In each node of input, the nuneric keys '0" -'9" choose

the Khner 1o character in the current t4abl e to be input. Gven, but not
restricted to, a conventional tel ephone keypad consisting of mniml 12

keys, the STAR key, or other keys, may be use to toggle the node of input.
The HASH key, or other keys, may be used to cycle the table of synbol to
be input. That is, in use, the tables for each selecte 9 are displ ayed
on the 15 devidte sPeRfaftVOWERS'A® t he keys, usudl'f e[\ﬂg EQSH key or an
arrow directional key used to cycle through and di s?Jé(?% t he avail abl e
tables. Once the correct table is found an approp\l"i synbol is selected

using the nuneric keys and the synmbol input automaticall h evi ce or
usi ng a furtheb) Degendent Various s¥igns P r’[‘j-lnlco e\u%?&g -t\u‘Fﬂjjt

5 excluding \u17C9 and
\u17CA
6) Consonant shifters Unicode \u17C9 and
\u17CA
in each mode of input, the numeric keys ‘0’ — ‘9’ choose the Khmer
10 character in the current table to be input. Given, but not restricted to, a
conventional telephone keypad consisting of minimal 12 keys, the STAR key, or
other keys, may be use to toggle the mode of input. The HASH key, or other
keys, may be used to cycle the table of symbol to be input.
That is, in use, the tables for each selected mode are displayed on the
15 device screen with one of the keys, usually the HASH key or an
arrow/directional key used to cycle through and display the available tables.
Once the correct table is found an appropriate symbol is selected using the
numeric keys and the symbol input automatically to the device or using a further
key such as the enter key or green key.

20 An example implementation is as follows:



key such as the enter key or green key. 20 An exanple inplenentation is as
follows: -5- Table for 1S nbde input b ti 11 0 2 220 9 L@MO 6 11 916e\
11 11 (r) (r)(r) 0 12 gt (r)(r) (r)19 0 (r) (r) 11 19 O Table 1. Table 2.
Table 3. Table 4. Di git 0 - 9 Currency Synbol Independent |ndependent and
Various Signs Vowels Vowels 1 2 Table for 2"d node input ~i 2i 1S5, ~ W 2
CbS 6lIfl is n~ 53910 12 0 a 19 19 19 Table 5. Table 6. Table 7. Table
8. Consonant Consonant Consonant Consonant 1 2 3 4 naRn d Z caS An wr,
-n4 7} (. sve6lC 44tJ1. d1.41 Table 9. Table 10. Table 11.
Table 12. Consonant Consonant Consonant Consonant COENG Subscript COENG
Subscri pt COENG Subscri pt COENG Subscri pt

Table for 15 mode input

— W W e BEO | U©U0LW @O | BO0HEEHD |
091 6@} 111 g9 682 2 2 a8 32 2
BEE 8 8 BEE@ B B B g8 8 8 B8 H B B
E9¢l o & ® O 20 ¥ 88
Table 1. Table 2. Table 3. Table 4.
Digit0 -9 Currency Symbol Independent Independent
and Various Signs Vowels Vowels
1 2

Table for 2" mode input

WWW—W
3 ¥ BeIUl 94 |
E 4] 5] B

9 8 WA S1B 2 an Y 4 B
EEE @ 8 BB H B B8 BB H B B g B
55 oAt S8 ¢ BB § ARG '
Table 5. Table 6. Table 7. Table 8.
Consonant Consonant Consonant Consonant
1 2 3 4
WWWW
nan_\‘]o_ noa 7 )8 g8 a4 Jg v 4
ERE B B EEE B B8 @@ E B H EEH B B
Rt X4 m] L) 0 o & @ & J L v 4 >
Table 9. Table 10. Table 11. Table 12.
Consonant Consonant Consonant Consonant
COENG Subscript | COENG Subscript | COENG Subscript COENG Subscript
1 2 3 4
— T W E B8 | W0 H BN
§ 2 3 & ¢ 935 %
B B B B 8
¢ $89 8 @
Table 13. Table 14.
Independent independent
Vowel Vowel

COENG Subscript | COENG Subscript




1234 (r)(r) (r) (r) (r)(r) (r) (r) 9 Table 13. Table 14. |Independent
1 ndependent Vowel Vowel COENG Subscript CCENG Subscript -6- 1 2 ,q9 W6~ T

Tabl e 15. Table 16. Dependent Dependent Vowels Vowels 1 2 rOO"' S O
(r)(r)(r) (r)(r) (r)(r)(r) (r) (r) Table 17. Table 18. Consonant
Dependent Shifters Various Signs Input for 1St node. This node of input is
straight forward. Pressing the digit keys '0" -'9" 5 inputs the Khner
character in question for the currently6sel ected table Input for 2nd node.

1 2
— T WE B® | UWE®HE
@a% 8 3 & g 6o B o B
BB d 8
¢ 8 6 sl gl
Table 15. Table 16.
Dependent Dependent
Vowels Vowels
1 2
— W WE BB | UWE EY
B B 8 8
Table 17. Table 18.
Consonant Dependent
Shifters Various Signs

Input for 1% mode.
This mode of input is straight forward. Pressing the digit keys ‘0’ — ‘9'<
5 inputs the Khmer character in question for the currently selected table
Input for 2" mode.
For a consonant based syllable, there can be only
a) One vowel.
b) One subscript
10 C) One Consonant Shifter
d) One Dependent Various Signs
Thus, for example if a vowel is already attached to the consonant in
question, table 9 — 12 need not be cycled through for input selection. For case
b), if the COENG subscript attached to the consonant in question is \u179A
15 (Khmer letter RO), another appropriate subscript may be added to the syllable.
There are cases where the Khmer characters be represented by another

glyph due to the combinations of input. The software provided in the cellular



For a consonant based syllable, there can be only a) One vowel. b) One
'subscript 10 c) One Consonant Shifter d) One Dependent Various Signs Thus,
for exanple if a vowel is already attached to the consonant in question,
table 9 - 12 need not be cycled through for input selection. For case b),
if the COENG subscript attached to the consonant in question is \ul79A 15
(Khmer letter RO, another appropriate subscript nay be added to the
syllable. There are cases where the Khner characters be represented by
anot her gl yph due to the conbinations df input. The software provided in

the cellular -7- phone or conputer, equi prent displ he r. iate table
for a valid P'?ﬂﬂ?té)"cﬂomqu @%%@%&%59%@%8%$ﬁ?%@?}f%aa\?ﬁﬁén‘gfsté’ t oday
has nmany nore keys than the conventional tel ephone keypad. Directional
keys are corrﬁﬂﬂ‘l’%lgepﬁym%d and 5 these may be used to speed up the table
sel ection. For instance, the Khner characgers can be roﬂ%ﬁr&gi nto the

fol l owing cat egoresgodam aedulapRandsst togay ags grany SNOrerENg; Bript, 6

Tabl es 10 3) Dependent vowel s signs 2 Tables 4) Consonant shifters 1 Table
‘ conventional telephone keypad. Directional keys are commonly provided and

5 these may be used to speed up the table selection.

For instance, the Khmer characters can be grouped into the following

categories:
1) Consonants, 4 Tables
2) COENG subscript, 6 Tables
10 3) Dependent vowels signs 2 Tables
4) Consonant shifters 1 Table
5) Dependent Various signs 1 Table

The UP / DOWN keys may be used to cycle the tables in each category
while the HASH key may be used to cycle through the input categories.
15 it will be appreciated that further embodiments and exemplifications of the
present invention are possible without departing from the spirit or scope of the

invention described.



5) Dependent Various signs 1 Table The UP / DOW keys may be used to cycle
the tables in each category while the HASH key nay be used to cycle

t hrough the input categories. 15 It will be appreciated that further

enbodi ments and exenplifications of the present invention are possible

wi t hout departing fromthe spirit or scope of the invention described. -8-
CLAIMS: 1. A nethod for entering one of a plurality of synmbols of a

| anguage into an el ectronic device usi%g a keypad having a plurality of
keys, the nethod 5 conprising the steps f: providing a first node for
entry, using E hg keys, of synbols representing stand alone syllables in
t he Ianguage? g §1ding a second node for entry, using said keys, of
synbols representing consonant based syllables in said | anguage; 10
selecting said first or second node of entry using at | east one of said

keys; and wherein each npde of entry, provides at |easf one | anguage synbol
table having a p Mmethqdfer smter'as.anaateggway of %mab@%e{@ angyage ﬂ’&/g'?\g an

associ ated key indicator representative of one of said keys such that
synbol s wi t he!aCtromic devieysing aeipypad Baviag a oiralty gblkeyss thengeiodey represented
by the associ at ed.kety i ndi cfat or. 2. A nethod according to claim1 wherein
sai d | angyageorsyifng thesterssofar e
providing a first mode for entry, using said keys, of symbols representing
stand alone syllables in the language;
providing a second mode for entry, using said keys, of symbols
representing consonant based syllables in said language;
10 selecting said first or second mode of entry using at least one of said
keys; and
wherein each mode of entry provides at least one language symbol table
having a plurality of language symbols and each symbol having an associated
key indicator representative of one of said keys such that symbols within the

15 table may be selected by depressing a key represented by the associated key

indicator.

2, A method according to claim 1 wherein said language symbol tables are
selectively displayed on a display of said electronic device.

20
3. A method according to claim 2 wherein said tables are selected for

display using one or more of said keys.



sel ectively displayed on a display of said electronic device. 20 3. A

et hod according to claim2 wherein said tables are selected for display
using one or nore of said keys. -9- 4. A method according to any one of
claim1l to 3 wherein said keypad is a conventional telephone keypad and
sai d keys represented by an associated key indicator are the nuneric keys
0-9, the key indicators being the synbols 0-9. 5 5. A nethod according to
any one of the preceding clains whereinthe Ianguage is Khner and wherein
the tables used in the first node include one of elenents representing: a)

i ndependent ls ; b i : . - . i

digits. S?dAX.ﬁe“?régwem%@%f fw%lwovaé: ST o SRR eyl BTET e
node i ncl ude o i ng: :

CORNG Subscr SENBIna GIeRIRRS kTP SOt ERE KeUD Gt PRTLCy PR SSRERAERRSY, i .

d) dependent vowel signs; e) dependent si : i
indicator are enumt—%ric kepy)/s 0-9, theﬁc‘aygasdica?c{rs bgi%gft%e g\%ﬁ&?%@ shifters.

5 5. A method according to any one of the preceding claims wherein the
language is Khmer and wherein the tables used in the first mode include one of
elements representing:-

a) independent vowels ;
b) signs;
10 c) currency symbol ; or

d) numeric digits.

6. A method according to claim 5 wherein the tables used in the second
mode include one of elements representing:
15 a) consonants;
b) COENG subscripts of consonants;
c) COENG subscripts of independent vowels;
d) dependent vowel signs;
e) dependent signs; or

20 f) consonant shifters.

7. An electronic device comprising a keypad having a plurality of keys
for entering one of a plurality of symbols of a language, the device further

comprising;



7. An electronic device conprising a keypad having a plurality of keys for
‘entering one of a plurality of synbols of a | anguage, the device further
conprising; -10- nmeans for providing a first node for entry, using said
keys, of synbols representing stand al one syllables in the | anguage; neans
for providing a second node for entry, using said keys, of synbols
representi ng consonant based syllables in said | anguage; 5 neans for
selecting said first or second node of g try using at |east one of said
keys; and wherein each node of entry provides at |east one | anguage synbol

table having a pluraljty of |anguage synbals an ing an
associ ated key i’ﬂ%@qubgrwgﬂ?%§g?§a}qd9 °ro€fntrc¥n83'ﬁggg@%ﬁé’g@%&gﬁg t hat
synbols within the 1o table ma% beI sel ﬁcﬁ ed by depressing a key represented
by the assoclieRfes@nting stand @iQnggyfiablesin the language;

means for providing a second mode for entry, using said keys, of symbols
representing consonant based syllables in said language;
5 means for selecting said first or second mode of entry using at least one
of said keys,; and
wherein each mode of entry provides at least one language symbol table
having a plurality of language symbols and each symbol having an associated
key indicator representative of one of said keys such that symbols within the
10 table may be selected by depressing a key represented by the associated key

indicator.

15



