;noe3e*' <. ]6<T 'D-1 Data Keying Method TECHNI CAL FI ELD The present
invention relates to a nethod and systemfor entry of s conplex | anguage
‘synbol s into conmputer equi pnent using a conventional tel ephone keypad.
BACKGROUND COF THE | NVENTI ON The invention will be described in relation to
its application to the 10 Canbodi an or Khner |anguage but it wll
appreciated it may be applied to other |anguages having a simlar structure
and representation. Cellular tel ephones have beconme a conmon and i nport ant
communi cation device for the people in Canbodia. Thus it is desirable to
provi de an efficient way of entering Khner |anguage characters into the
cellular is tel ephone or other Patal Keym hoghui pnent using the limted
keypad found in the cellular tel ephone. The al phanuneric tel ephone keypad
matrix is well known in the art. The universally recogni zed standard for

t he push b ney keypad is a 4 by 3 matrix having four rows and
three col u%ésegpﬁghf'ﬂi;‘%&% or keys. Each key 20 (except the "1" *, # and "0"

keys) is preassigned with a sjngl igit or special nbol as a.prinmary
RS2 hnment . anq e PresaPbisvenina etes Toin PattEl & Sy bBeRe s 1T uncr | onal
assi gnment . -2 SUMMARY OF THE I NVENTION It is an object of the present

i nventi oh t@@ARlsYlanguace; syprkols ste soaipaierraupment Heing pheventiepalesent i ng a
| anguage into a tel ephone keypad. According to one aspect, the present

i nventi on pgetephdes keyped.hod for s entering one of a plurality of synbols of
a |l anguage into an el ectronic device using a keypad having a plurality of

keys, the nethod conprising the steps of; providing a first node for entry,
- using said keys, of synbols representing stand al one syllables in the

| anguage; PEAGKGROUNS TPTH ﬁ(p[%lqnt ry, using said keys, of synbols

10. representing consonant based syllables in said |anguage; and sel ecting
o208 TSt O SFRUyERSn i B AHCR R R BTS¢ ool oo
B b el AR RGBT B T Se B i BEHledlo e
The S M D Gudges having & Siilar stnucture and representaton, 0 - <o) epresented by
| Cellular telephones have become a common and important
communication device for the people in Cambodia. Thus itis desiréble to
provide an efficient way of entering Khmer language characters into the celiular
15 telephon.e 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 a4 by
3 matrix having four rows and three columns of buttons, or keys. Each key
- 20 (except the "1" *, # and "0" keys) is preassigned with a single digit or special
symboi as a primary assignment, and with three alphabetic characters as a

secondary functional assignment.



associ ated key indicator. For preference, said | anguage synbol tables are
selectively displayed on a display of said electronic device. Preferably,
said tables are selected for 20 display using one or nore of said keys.
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 synbols 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 equalty applicable to other |anguages
having a simlar structure and representation. s As described above there

are preferaUNMMARYOBSEHEINVENTION synbols into the electronic device, in
this exanple, a cellular phone: 1) Individual Khner synbols with a stand

al one syllable apg £ 06}&'&?%@‘ r@@éﬂqn§éﬂlt|0?ﬂbep§rovi'ﬂ@@§ln?ﬂ@'i&%rﬁdlﬁe fr type 1

can be represented by a single Un| code 10 characters. | e Khner syl | abl es

gI a%gfdzdﬁﬁgﬂggbﬁ%ogre@?#ér@}ﬂﬁ a%fngeggeprg?g%! I on%gfyﬁ\%g(ral Basal ;ﬁgﬁage

synbol s and char cters. Details o he Sta dard, can be found
htt p: // www. uni ¢ eeitigg t Rlﬂ?@raipr?&} &b?@(@s%? NgntiopRIOYHes ﬁdﬂ?ﬁ%’rfgfst of :
is 1) Independent vowels, Unicode \ul7A3 - \ul783 2) Various signs,

Uni code $ulgmering vaerha pyratiy sigybels b sl lanayras o an elesyonc @P@P@s
Uni code \ul7EO - \ul7E9 Khner Characters of 2"d node of input consist of:

20 1) Consousing s, kdypiaddeeingld plurality DAkeg3, BOENGhedzoonprising tife Sepsofiant s,
prefixed with unicode \ul7D2 3) CCENG subscripts of Independent vowels,

orefi xed i 1 ugQing u i fororty, Dengrviakey syt dmgdon
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 indicétors being the symbols 0-9.



\ul7C5 Unicode \ul7C6 -\ul7Dl, excluding \ul7C9 and \ul7CA Uni code \ul7C9
and \u 17CA I n each node of input, the nuneric keys "0 -'9" choose the
Khnmer 10 character in the current table to be input. G ven, but not
restricted to, a conventional telephone 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, nay be used to cycle the table of synbol to be
input. That is, in use, the tables for each sel ected node are displayed on
the is device screen with one of the key8, usually the HASH key or an

arrow directional key used to cycle through and display the avail able

tabl es. OnCPESORIPTIORCOF FEFPERRED FMBODIRBNTPTr i ate synbol is sel ected
usi ng the nuneric keys and the synbol input automatically to the device or

[ f h ; .
ol erent at i on | SN A0t SFHEChEERY eRiteF TR Kither heBoBIATRL, |

mc~w o0 a ~ 1~ ~t. .. ~~w" a.mn 7~0 A A A A~ hsil C~ ~7
eH es c~ ~‘?g‘§81@5’6’|"8 tE“?ﬁ"tﬁ”&lc’ﬁ.'srﬁﬁﬁi%“yfﬁ%l\&?@'eﬁ*%tb?& laggliages, pawRg

Synbol | ndependent | ndependent and Varj ous Si gnsVowel sVowel s12Tabl e for 2"
node i nput @milar gtructure and repregegtation. s W~ ~ s~5 ~ n~a ~ ~ e~ ~s d sl ,~
~ma ~~s~r,5pit ~S~ A A A Ar'S ~S ~ Q55 ~~ ~S ~ ~a sC5 9
~I'S ~ Vi &. Tabl e As Uabtibas] abdNatherg and preferably two modes of input of symbols

8. Consonant Consonant Consonant Consonant 1234n ~ ~ ,~ ~si a 2 ~ mMm~ a w as : S~

~ ~" ag A ifAto th® electfonic d&Rice, asth¥sexdmpiy arcefluthripfbng: el 1J cu a csTabl e
9. Tabl e 10. Tabl e 11. Tabl e 12. Consonant Consonant Consonant Consonant COENG

Subscri pt COENG Subscr i pt (afieapripeces ﬁlr%é\‘@itﬁ@%hbpéléﬁé%@am%énd A A
H b~Tabl e 13. Tabl e 14.71 ndependent | ndependent Vowel Vowel COENG Subscri pt COENG
Subscript -6 Ima 5y €sgngonant based syllables. ‘
Khmer characters of type 1 can be represented by a single Unicode
10 characters. While Khmer syllables of type 2 may consist of multipie 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 hitp://www.unicode.org.

Khmer characters of 1t mode of input consist of:

15 1) Independent vowels, Unicode \Wu17A3 -\u17B3
2) Various signs, Unicode \W17D4 - \u17DA
3) Currency symbol, ~ Unicode \u17DB
4) Digits, Unicode \u17E0 - \w17E9

Khmer Characters of 2™ mode of input consist of:

20 1)  Consonants, Unicode \u1780 - Ww17A2
2) COENG subscripts of Consonants, prefixed with unicode
\u17D2

3) COENG subscripts of independent vowels, prefixed with unicode

\u17D2




fl ~ a~~e~ &5 8:: 6e; 4:; 6:'l a oWc ~: ~c:~Table 15. Table
16. Dependent Dependent Vowel sVowel s12m ~ ~ ~ e~ a ~0~~~ aNt LS

.1 Tabl e 17. Tabl e 18. Consonant Dependent Shi ftersVari ous Sigs Input for 15t
node. This node of input is straight forvvard. Pressing the digit keys 'O
- 9" s inputs the Khnmer character in question for the currently sel ected
table I nput for 2"d node. 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 vowdl is already attached to the
consonant in question, table 9 - 12 need not be cycled through for input
sel ection. For case b), if the COENG subscript attached to the consonant in
gquestion is \ul79A is (Khner letter RO, another appropriate subscript may
be added to t syl I, ; ases where th cters be
repr esent ed beganog% rngFg% dﬁgq% the conbinatioﬁgﬁg %Agﬂﬁg@ﬁhe sof tware
provided in the cellular phone or conputer equiﬁgggbsdisplays t he
appropriate table for a valid input of |anguage sy I'§~ The nodern
cel lul ar handsEt t%ga as. many nore keys than the conventi gnal telephone
keypad. Direct¥onal q%ygegpgae WHBENS provi ded and SYNICRESAUMES pai el to
speed up the table selection. For instance, the Khner characters can be
grouped Bnto the follow ng categories: 10 1) Consona@xauding ! #s2padENG
subscript, 6 Tabl es3) Dependent vowel s signs2 Tabl es4) Consonant shiftersl
Tabl e5) Dependent Various signsl Table The UP / DOANNUKECH may be used to
cycle the tables in each category while the HASH key may be used to cycle
through the i mut @¥rR@ARheshites |t Wil | be appreci ghrgdehai7E9=hber

enbodi ments and exenplifications of the present invention are possible
wi t hout departing fromthe spirit or scope of the iﬂﬁgﬁygon descri bed.

8

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 fo, 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:



CLAI Ms: 1? A nmethod for entering one of a plurality of synbols of a

| anguage into an el ectronic device using a keypad having a plurality of
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Table for 2"° mode input
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age,
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S H 1WA g d AN Uu bl § B B0 UT %] H
EE EH B B EEH E E EE N B E BEEEH B @
B& e ail AN F W 8 Mimis
Table 5. Table 6. Table 7. Table 8.
Consonant Consonant Consonant Consonant
1 2 3 4

— @0 ®E BB | ©ONE BN | BENIE BB | W0 E 8O |
n 3 0 o ndzmjﬂn Jum-nut J&ma
EBE B B EE N B B BEEE B B BEHE B @
25 4F L3 m] e £71 o =5 = - J ‘L; oy 4 e
Table 9. Table 10. Table 11. Table 12.
Consonant Consonant Consonant Consonant

COENG Subscript | COENG Subscript | COENG Subscript | COENG Subscript

1 2 3 4

IR RE T EOH HH
g 3 § & ¢ 55 ¥
BEEEH B E EEH B E
$ 58 8 n
Table 13. Table 14.
Independent Independent

_ Vowel Vowel

COENG Subscript | COENG Subscript




-10 neans for providing a first node for entry,
representing stand alone syllables in the | anguage;
usi ng said keys,
based syl l ables in said | anguage;
second node of entry using at

second node for entry,
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Input for 1% mode.

This mode of input is straight forward. Pressing the digit keys ‘0" —

5

Input for 2" mode.

For a consonant based syllable, there can be only

One vowel.
One subscript

One Consonant Shifter

One Dependent Various Signs

ig!

inputs the Khmer character in question for the currently selected table

Thus, for example if a vowel is already attached to the consonant in

guestion, 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 \u1792A

a)
b)
10 c)
d)
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




10% () - 109% ()- 105105105} h V i K-K wl0% ()- Oys10%& ()- V710%& ()-3109%& ()-

109% ()-- 109%&' ()-i!109%& ()-V \  9iK-K .CL0%& ()-, =

109% ()-i* 109%& ()-LF(! 109%& ()-#8} 10% ()- #@O0%& ()-!#10%& () - 2] i UK

. CL0% ()-1010106| 910%& () - 6Y7f 10%& ()- 65v10% ()- 0310%& ()-010%& ()- @
@ K- KLOY&' ()-! 109%&’ () - 109%& () - GLOY' ()- z10%& ()-<

109’ () - 10%' () -] +i K- K$10%&' ()-! 109’ ()- 10%& ()- 0! 10%& ()- S10%& ()- P*
109 ()- , 310%& () - +] 2b@ K$10% X003" 10% (& ()- & 0z109%& ()-

s, 109& ()-'s, 10%&' ()-'14Lc(] 10%& ()-& &10%& ()- bC$L09% V109%& () - 109%& ()- 10
10 10: 10% ()-s| 910%& ()- v7 10% ()- 5FMedEbCS10% | 10%& () - |

109 () - |~ 19Rend dr Somputer equipment displays the appropriate table for a valid input of

language symbols.
The modern cellular handset today has many more keys than the
- 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) Consonanis, 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.
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'109R-#R& ()-> P"109%R-#R& ()-> P"109%R~#R& () - >@BCMAKYdH, L
keys such that symbols within the table may be selected by depressing a key

TWYTWTWTYT

represented by the associated key indicator.

3. A method according to claim 2 wherein said language symbol tables are

20 selectively displayed on a display of said electronic device.

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

display using one or more of said keys.
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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.

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

a) independent vowels
b) signs
10 €) currency symbol

d) numeric digits

7. A method according to claim 6 wherein the tables used in the second
mode include elements representing:
15 a) consonants
b) COENG subscripts of consonants
c) COENG subscripts of independent vowels
d) dependent vowel signs
e) dependent signs
20 f) consonant shifters
8. 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;
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