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METHOD FOR GENERATING CHARACTERS AND/OR SYMBOLS AND
THE INFORMATION & COMMUNICATION SERVICE METHOD

THEREBY

BACKGROUND OF THE INVENTION

Technical Field of the Invention

The present invention functions as a character/symbol generation method
and an information providing service, by using the same methodology. More
specifically, the invention relates to é method for generating language characters for
various countries and the symbols utilized by various data communication equipment,
according to basic composition rules. These rules are defined by stroke order on the
basis of character strokes ex@racted from morphologically common elements of the
principal language characters and symbols of the world, and a method for préviding

data communication services using the same technique.

Description of the Related Art

Character and numeral generation apparatus, which recognize the meanings

of input keys to generate corresponding standard codes, are widely used in data

' processing equipment and communication equipment of all sorts. Of these apparatus,

computers may be configured to process a number of characters and numerals at high
speed, as they will adopt a relatively numerous (i.., about a hundred) spectrum of
input keys that allow the user to readily manipulate keys which generate characters
or numerals. Portable data communication equipment such as mobile telephones,
however, typically has no more than twelve basic keys and several function keYs due
to spatial limitations. Thus, methods for generating various characters and numerals
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using such portable data communication equipment are inevitably complicated.

FIG. 1 is a schematic plan view for portable data communication equipment
with a character/numeral generation apparatus .according to an embodiment of the
present invention. In this scenario, fhe apparatus is configured to produce Korean
letters (Hangul), alphabets and numerals. As shown in FIG. 1, a keypad for the
conventional portable data communication equipment is divided into two parts: a
basic key (set 10) consisting of twelve basic keys necessary to represent numerals
and alphabets, and ;1 function key (set 20) consisting of several function keys. The
number and the arrangement of the keys belonging to the basic key are universally
standardized in connection to entry of numerals and alphabets. Over the keypad is
disposed a liquid crystal display (panel 30) as an output device for displaying the
processing results.

The generai character/numeral generaﬁon apparatus shown in FIG. 1 is |
complicated in use as there are one to three symbols (numerals, Korean letters
(Hangul) or Roman alphabet characters) on the surface of or around each key of the
keypad. To enter a numeral, the user has to stroke the corresponding numeral key
only once. However, in order to enter LOVE’ in English, for example, the user has to
stroke in succession the ‘5" key three times, the ‘6’ key three times, the ‘8’ key three
times and then the ‘3’ key twice in the alphabetical capital letter mode. The user also
has to input a predefined time gap signal between the phonemes whenever each _~
phoneme is produced. As a result, 14 keystrokes are required in addition to the
strokes of function keys such as the mode selection key in order to generate thé word
‘Love’ in English.

To enter ‘A% in Korean (Hangul), the user has to sequentially stroke the

‘4’ key corresponding to the consonant ‘ A’ of the syllable ‘A}> one time, the ‘6’ key
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corresponding to the vowel ¢ | * of ‘Al one time, the ‘2’ key corresponding to the
consonant ‘2’ of the syllable“‘%"’ three times in succession (T —t— 2), the ‘6’
key corresponding to the vowel ‘ }’ of ‘@’ one time, and then the ‘4’ key
corresponding to the consonant ‘0’ of ‘& three times in succession (/\—M'\—?O ).
The user also has to press an additional key to notify termination of entry for eéch ,
phoneme whenever the phone;ne is produced.

The conventional character/numeral generation apparatus as constrﬁcted
above has the follbwing problems: (1) it takes too much time to search for a desired
key and requires several kcystrokes to generate the unit phoneme; (2) the system for
generating characters, in partiéular, Korean letters (Hangul) may vary depending
upon the manufacturers and the type of the equipment, so that the user has many
difficulties in leaming and memorizing operation of the present system;(3) the user
cannot enter complex vowels such as ‘7|’ and must therefore represent Korean
letters (Hangul) within a limited scope.

The present inventor has made many studies to solve these problems which .

arise with conventional character/numeral generation equipment, the results of which

are disclosed in Korean Patent No. 098478 filed on October 4, 1992 (Application No.
92-18041) [hereinafter, referred to as “cited reference one”] and Korean Patent No.
083710 filed on July 7, 1992 (AppAlication No. 92-12078) [hereinafter, referred to as
“cited reference two”].

FIG. 2a illustrates a keypad configuration for the character/numeral

generation apparatus as disclosed in cited reference one. More specifically, use is

made of a keyboard that displays a number of keys representing the basic strokes
obtained by extracting common morphological elements of Korean letters (Hangul)

and alphabets to allow the user to enter a desired numeral or character in a natural
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stroke order. This method corresponds to the basic or exploited invention.
The apparatus as shown in FIG. 2a has basic stroke keys that represent the
eight composite strokes of ‘—’, ‘|, ‘v’, '\, '+ 7, 'O, ‘C’ and ‘D’, and two function

keys, which include a mode selection key and a termination key (*) to notify

termination of entry for each phoneme.

In the above arrangement, five basic strokes ‘—', ‘', ‘«"’, ‘O’ and ‘D’ are
enough to produce Arabic numbers. For instance, to generate the most complicated
five numeral set, the user has only to enter the basic strokes ‘—’, ‘|’ and ‘D’ in

proper stroke order within the default mode. All kinds of basic strokes can be used to

~ generate alphabet symbols, including umlauts and additional characters. To produce

the most complicated English alphabet letter, ‘M’, for example, the user has to enter
the basic strokes ‘|, ‘', ‘v’ and ‘|’ in proper stroke order within the capital
alphabet letter mode. Finally, six basic stroke keys representing ‘—', = ', '|", ‘¢,
‘O’ and ‘N’ are enough to generate the structure of Korean letters (Hangul). To
[ﬁroduce the most complicated Korean consonant, ‘2 °, for example, the user has to
enter the basic strokes ‘—’, ‘|’, ‘—’, ‘|" and ‘-’ in proper stroke order. On the other
hand, tb produce a Korean vowel, ‘ F°, the user has to enter the basic strokes ‘|’, * *
and ‘ *’ in designated stroke order. Cited reference one allows the user to enter the

bulk of Korean complex vowels by using the termination key appropriately.

" Character/numeral and syllabic composition rules are disclosed in detail in the same

patvent application and will therefore not be described here.

Let us assume that unit syllables for Korean letters (Hangul) are classified
into a phase structure (depending on vowel type and the placement of a final
consonant), and into a geometric structure (depending on arrangement order). In such

a case cited reference two will introduce mealy type automation to the generation of

4



10

15

20

25

WO 01/29976 PCT/KR00/01191

unit syllables in the code state, and will allow for the entry if Korean letters in a
reasonable way to meet requirements of the ;ser as closely as possible. The
technological thrust of cited reference two is incorporated into cited reference one to
produce Korean syllablés.

FIG. 2b illustrates a keybad configuration for a char‘acter/numeralA
generation apparatus contrived by another inventor as filed on July 6, 1993
(Application No. 92-12632) [hereinéfter, rgferred to as “cited reference three”]. FIG.
2c illusﬁates a keypad configuration for a character/numeral generation apparatus
contrived by the above inventor as filed on May 11, 1995 (Patent No. 0159191,
Application No. 95-011600) [hereinafter, referred to as “cited reference four”].

First of all, cited reference three discloses an apparatus and method for
generating numerals according to international standards, and Korean letters
(Hangul) using basic strokes as described in cited reference one. More specifically,
the apparatus and method makes use of basic stroke keys including eight-directional
indication keys arranged by 45 degrees, ‘O’ and ‘ + ' keys, and a phoneme entry
termination key to produce Korean letters (Hangul) according to desfgnated stroke
order. However, cited reference 3 cannot produce a Roman alphabet using the above
basic strokes and no example is disclosed that explains how to produce Korean
syllabics.

Cited reference 4 , which is designed to overcome the technical drawbacks
of cited reference 3, produces numerals and alphabets according to international
standards as illustrated in FIG. 1. It also generates Korean consonants in the same
manner as described in FIG. 1, and Korean vowels using three basic stroke keys
representing ‘|', ‘=’ and ‘ * '. Accordingly, cited reference 4 is a combination of the

apparatus of FIG. 1a and cited reference 3. However, the method of cited reference 4
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produces only Korean letters and alphabets, and no examples are disclosed that
explain how to produce Korean syllabics.

At this point, a description will be given detailing the production of other
language characters. FIG. 3 illustrates a keypad configuration for conventional
Japanese cha_ractef/alphabet/numeral generation apparatus. As shown in FIG. 3, the
generation apparatus produces numerals and alphabets according to intemationél
standards, and Japanese chara-cters' by assigning the first column characters of
Hiragana to the numeral key on a one-to-one correspondence; this is necessary due to
the lack of international standards for Japanese characters. Japanese characters
consist of a total of 52 syllabic characters in (5 columns x 10 lines + 2), thus 5
characters are assigned (consisting of 5 characters on each line) to each numeral key.
For instance, to enter ‘2, the user has to stroke in succession the ‘1’ key five times,
or the direction key (Right/Left or Up/Down) five times in the Hiragana mode.

Other language charécters, for instance, Chinese characters, Russian Cyrillic
characters, etc. have not been universally standardized. For such language characters,
no technological standard has been reported in regard to portable data
communication equipment using twelve basic keys, and the generation system varies
depending on the equipment manufacturer.

Unlike the days when cited references 1 to 4 were announced,
semiconductor integration and communication technologies have been greatly
developed in recent years, thereby allowing portable data communication equipment
to offer a variety of functions. For instance, this equipment can now support mobile
communication services as well as desk top computers and notebook computers
(with the applicable software loaded for Internet communications and e-mail

services). Portable communication equipment now includes mobile phones, PDA
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(Personal Digital Assistant), wire & wireless web phones, Internet loaded
information home appliances, etc. The execution of functions for a mobile phone has
been already explained, but a PDA, for example, adopts a pen input function as the
common user interface and produces characters by recognizing character types.
Internet TV and Web phones make use of a keyboard with the same shape and
composition as a personal computer. This general user interface inputs and produces
characters in the same way as personél computers.

Recently, IMT 2000, a third-generation mobile communication technology
with advantages such as high-speed, large capacity and worldwide use, is vicwed as
likely to overcome the second-generation of wireless mobile communication
technology. Thus, the corﬁing launch of a variety of its services across a wide area is
imminent. Based on Internet and Intranet, IMT 2000 mobile phone will supply
worldwide services fo_r electronic commerce, information search and database, >etc.
These services are not the conventional ‘push’ type services based on an information
provider, but are user ‘pu"' type services mainly based on a user-friendly interaction.
Requirements of such services are as follows: an easy to learn user interface, quick
input speed, less possibility of wrong input, easy to memorize, subjective satisfaction,
etc. Various and wide-area services like IMT 2000 demand an entry system by which
the user can learn various kinds of characters and special symbols easily and
consistently, thanks to a common interface, and may proceed to make subsequent use
of them promptly and eaéily.

Nonetheless, cited references 1 to 4 cannot satisfy the current technical
requirements (see aforementioned explanation), while PDA technology still has less
support relative to the keypad system. These limitations arise because of problems in

regard to the incorrect recognition of characters, the size of software for small-sized
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equipment and devices, portability overcoming place restriction, etc. If cited
reference 1, an improved invention, is to be perfected despite disadvantages

regarding the shortage of embodiments of various language characters and numerals

“and a large number of keystrokes, such technical requirements are likely to be

satisfied.

SUMMARY OF THE INVENTION

It is an object of the present invention to improve the above-stated cited
reference 1 and to provide a method for generating characters/symbols based on
graphical character strokes, and a method for communication services using the same.
This functioning will involve the user utilizing a common interface to consistently
and easily learn, and rapidly employ a method for inputting various characters and
special symbols; the entry method must be easily memorized with a high input speed
and low erroneous input. |

In one aspect of the present invention, there is provided a method for
generating characters or symbols including the steps of: defining ‘N', ‘U’, *C’, "2,
Sl = ), \ 7, and ‘O’ as basic strokes; compounding at least one basic
stroke in sequence to define a composition rule for generating each language
character or symbol; and processing basic strokes input from keys to which the basic
strokes are assigned, according to compositions rule for generation of the
corresponding character or symbol. Examples of the language characters ‘include

Korean letters (Hangul), Roman alphabets, Chinese characters, Japanese (Kana),

Russian Cyrillic, Arabic characters, Hebrew characters, Thai characters, Malay

characters, Devanagari characters, and pictorial symbols, etc. Examples of symbols
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include at least arithmetic symbols, alphabet-modified symbols, and monetary unit
symbols.

In another aspect of the present invention, there is provided a method for
generating characters or symbols including the steps of: defining ‘N, ‘U’, ‘C’, *2O",
=L P\ - and 'O as basic strokes; compounding, in sequence, at least
one basic stroké and at least one characteristic stroke inherently defined (in relation
to the mofphologic characteristics of each language éharacter) to outline a -
composition rule for generating each language character; and processing the basic
and characteristic strokes input from keys to which such basic and characteristic
strokes used in the composition rule are assigned, according to composition rules for
generation of the corresponding character or symbol.

Furthermore, the present invention also provides an identical method of

character/symbol generation for data communication services.

BRIEF DESCRIPTION OF THE ATTACHED DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part

" of the specification, illustrate an embodiment of the invention, and, together with the

descriptions, serve to explain the principles of the invention:
FIG. 1 is a schematic view of portable data communication equipment with
a character/symbol generation apparatus according to an example of the prior art;
FIGS. 2a, 2b and 2c illustrate keypad configurations for a character/symbol
generation apparatus according to another examples of the prior art;

FIG. 3 illustrates a keypad configuration for a Japanese character/alphabet

/numeral generation apparatus according to an example of the prior art;
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FIG. 4 illustrates a keypad configuration for a character/symbol generation
method according to an embodiment of the present invention;

FIG. 5 is a functional block drawing of an apparatus embodying a
character/symbol generation method according to a preferred embodiment of the

5 present invention;

FIG. 6 illustrates the mechanism of a finite state conversion explaining the
meanings of creation of a regular grammar in the present invention;

FIG. 7is a conceptibnal illustration showing the process for the finite state
conversion shown in FIG. 6; |

10 FIG. 8 is a transition drawing illustrating the process for producing Korean

' (Hangﬁl) syllabics according to the present invention;
FIG. 9 is a transition drawing illustrating the process for producing Japanese
characters according to an embodiment of the present invention;
FIG. 10 is a transition drawing illustrating the process for producing

15 Chinese characters according to an embodiment of the present invention;

FIG. 11 illustrates a keypad configuration for a character/symbol generation
method according to an alternate embodiment of the present invention;

FIGS. léa to 12g illustrate keypad configurations for a character/symbol
generation method according to alternate embodiments of the present inventioﬁ;

20 FIG. 13 is an exemplary view showing the communication environment and
inforrﬁation provision with portable data communication equipment using a user
interface according to the present invention method,;

FIGS. 14a to 14f illustrate menu screens for explaining the embodiment of
information search, information provision and e-mail services ovef the Internet

25 network with portable data communication equipment, using the character/symbol
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generation method of the present invention as a user interface;

FIG. 15 illustrates an embodiment of the telephone number search service
with portable data communication equipment, using the character/symbol generation
method of the present invention as a user interface;

FIG. 16 illustrafes an embodiment of the banking service with portable data
communication equipment, using the character/symbol generation method of the
present invention as a user interfécc;

FIG. 17 illustrates an embodiment of the reservation service with portable
data communication equipment, using the character/symbol generation method of the
present invention as a user interface;

FIG. 18 illustrates an embodiment of the Internet address information
service with portable data communication equipment, using the character/symbol
generation method of the present invention as a user interface;

FIGS. 192 and 19b illustrate an embodiment of the administrative service
with portable data communication equipment, using the character/symbol generation
method of the present invention as a user interface;

FIG. 20 illustrates an embodiment of the electronic commerce service with
portable data communication equipment, using the character/symbol generation
method of the present invention as a user interface;

FIG. 21 illustrates an embodiment of the traffic information service with
portable data 'communication equipment, using the character/symbol generation
method of the present invention as a user interface;

FIG. 22 illustrates an embodiment of the stock exchange information service

~with portable data communication equipment, using the character/symbol generation

method of the present invention as a user interface;
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FIG. 23 illustrates an embodiment of the news search service with portable
data communication equipment, using the character/symbol generation method of the
present invention as a user interface;

FIG. 24 illustrates an embodiment of a method for performing a calculation

with portable data communication equipment, using the character/symbol generation |

‘method of the present invention as a user interface;

FIG. 25 compares the user interface system using the present invention with ’

the conventional user interface systém, in regard to keystroke efﬁcieﬁcy.
*** Description of symbols about FIG. 1 of the attached drawings fll

10: Basic keys 20: Function keys

30: The liquid crystal display

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following detailed description, only the preferred embodiments of the

invention have been shown and described, simply by way to illustrate the best mode

~contemplated by the inventor(s) for executing the invention. First, a variety of

language characters will be classified and the terms as used herein will be defined as
follows.

As known well in the art, characters are classified into phonetic symbols or
ideograms, depending upon whether each syllabic character has a distinct meaning,
or into phonemic symbol and syllabic symbol categories, depending upon whether
phonemes can be separated from each syllabic character. Phonetic symbols include

alphabets and Korean letters (Hangul), etc, while ideograms encompass Chinese
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characteré. Syllabic symbols include Japanese characters, while phonemic symbols
describe Roman alphabeté and Korean letters (Hangul).

Characters may also be classified into single-hierarchy characters or multi-
hierarchy characters. For instance, single- hierarchy characters include alphabets and
multi- hierarchy characters includé Korean letters (Hangul). The term “character” as
used herein includes phonemic and syllabic symbols, and the term “phonémic
s&mbol” particularly refers to the smallest structural unit of the character. Based on
these definitions, Roman alphabets consist of ‘a’, ‘b’ and other phonemic symbols,
while Korean letters consist of 14 consonants and 10 vowels. More specifically,
Korean letters may have each phonemic symbol divided into component consonant
and vowel, (including complex consonants and vowels), and adopt the terminology
of ‘syllabic’, which refers to one character cohstituting a word. According to this
definition, the word of ‘Hangul (which refers to Korean letters)’ consists of two
syllabics, ‘Han’ and ‘gul’. The term “symbol” as used herein means all recognizable
signs except for characters and nuﬁlerals, and the term “character set” as used herein
means all phonemic symbols constituting the language characters of a country. In
éther words, the character set of alphabets includes 26 phonemic symbols covering
‘A’ to ‘Z’, while that of Korean letters (Hangul) includes 24 phonemic symbols
covering consonants from ‘71’ to ‘&, vowels of ‘}’ to ¢]°’, and complex
consonants and vowels.

The term “basic stroke” as used herein means the elementary graphical
component of common morphological elements for the principal language characters
of the world. Alternatively, the term “characteristic stroke” as used herein refers to
the elementary graphical component of other common factors, in regards to a more

specific character than a basic stroke, and in relation to the morphologic
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characteristics of each language character. The term “standard composition rule”
defines a rule for composing characters in stroke order by using basic strokes only,
and the term “shortened composition rule,” means a rule for composing characters to
reduce the number of keystrokes by using only basic strokes for the standard
composition rule. Thé term “characteristic stroke composition rule” describes a rule
for composing characters by utilizing not only basic strokes but also characteristic
strokes, in which case the standard composition rule is used in a different operational
mode from the characteristic stroke composition rule. The term “mode” as used
herein refers to an entry system by which the key-based character strokes (including
basic strokes and characteristic strokes) are converted to a set; some of basic strokes
can be used regardless of the input mode. On the other hand, a key may have
multiple hierarchies. The term “hierarchy” as used herein refers to a class of the
character strokes commonly assigned to the same key in the same input mode.

Data communication equipment may include a variety of data processing

- and wire/wireless telecommunication devices, data searchers, special data searching

terminals, and remote controllers, including computers capable of processing
characters and symbols, cash registers, calculators, electronic dictionariés, etc.

FIG. 4 illustrates a keypad configuration for a character/symbol generation
apparatus according to an embodiment of the present inven:cion. As illustrated in FIG.
4, the character/symbol generation apparatus according to the embodiment of the
present invention has numeral keys and two function keys of “«** and “#’ (according to
international standards in consideration of conventional key input systems), and
includes ten basic stroke keys for generating characters. The ten basic stroke keys are
assigned to fifteen basic strokes extracted from common morphological elements for

the language characters of the world, as a type of graphical components, i.e., one or
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two keys representing ‘1, ‘U, ‘C’, DN, 1 =L N O, L RN VY,
‘A’ and ‘~'. Using the basic stroke keys allows the user to compose the most part of
the principal language characters of the world, for example, Korean letters (Hangul),
Roman alphabets, Chinese characters, Japanese characters (Kana), Russian Cyrillic
charactérs, Arabic characters, Hebrew characters, etc. Some of the basic strokes may

not be used for certain language characters. The present invention employs not a

conventional character user interface based on characters, but also a graphic user

interface predicated upon the basic strokes; these are elementary graphical

components known to be more suitable for data processing and the human
recognition mechanism. In FIG. 4, the “—" and “<" keys represent sbace and
backspace keys, respectively.

FIG. 5 is a functional block drawing of the character/symbol generation
apparatus according to an embodiment of the present invention. As illustrated in FIG.
5, the apparatus has seven character processing modules for Korean letters (Hangul),
Roman alphabets, Chinese characters, Kana, Russian Cyrillic characters, Arabic
characters and Hebrew characters, a mode conversion module, a calculator module,
and a symbol (special character) processing module, at least one of which can be
used in combination. Also, the special character parts can be combined adequately
into one. |

The individual modules are embodied in hardware or software and comprise,
for Korean letters (Hangul), a basic stroke input, a consonant composer and a vowel
composer - for processing input basic strokés to compose consonants and vowels,
respectively. It also encompasses a Hangul syllabic composer for processing
consonants and vowels to compose the syllabic units. The method for composing

syllabics based on Hangul consonants and vowels is already described in detail in
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the cited patent 2 and therefore will not be described here.

For Roman alphabets, Russian Cyrillic characters, Arabic characters,
Hebrew characters, and other special characters, the modules may compﬁse a basic
stroke input for recognizing the input of basic strokes, and functional parts for
composing to corresponding phonemes and special characters, based on the
recognized basic strokes. For Chinese characters, the modules comprise a Chinese
alphabet input processbr; a Chinese character converter, and a language converter.
For Japanese characters, the modules comprise either a dual Japanese character input
processor and Hiragana composer, or a dual of Japanese direct input processor and
Katakana composer, as well as a language converter.

At this juncture, a description will be given as to the relationship between

" the character composition rule using basic strokes in the present invention, and the

finite state transducer. When a composition/conversion rule is designated to a
composer/transducer, the family for generating the related corriposition/convcrsion
rules is referred to as language. As well known in the formal linguistics of computer
science, L(G) represents production of the composition/conversion rule, with the G
representing a produced language (i.e., grammar). It is important that G has a form
that can be divided into regular grammar, context free grammar and context reliant
grammar, etc. The simplest form of G is the regular grammar as expressed by

Z = aB

Z = ac

Z = ebT, where capital letters such as ‘Z’, ‘B’ and ‘T’ represent non-
terminal symbols and small letters such as ‘a’, ‘e’ and ‘b’ represent terminal symbols.
The composition rule of Korean consonants and vowels (Hangul) according to the

invention may be rewritten in regular grammar as Tables 1 and 2, which will be
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described later. The other language characters and special symbols can also be
grammaticized into the frame of regular grammar, according to the
composition/conversion rules as defined in Tables 4 to 27-2. This, all characters

created by the composition rules will belong to the category of regular language or

| regular set. Now by way of an example, a description will be given as to the

meanjﬁgs of creation for the regular grammar of Korean letters.

FIG. 6 illustrates the mechanism of a finite state conversion by explaining
the meanings of creation for a regular grammar within the present invention. As
shown in FIG. 6, the basic strokes fed into the input buffer are automatically
converted to consonants and vowels. This is carmried out in such a manner that
whenever input basic strokes are determined as strokes (as defined in the right-hand
column of Table 3), they are automatically converted to the vowel on the left-hand
column according to the composition/conversion rule, and then to be produced via
the output buffer. This is the basic mechanism of processing composition/convcréion
rules for the individual characters and symbols as disclosed in the present invention.
The mechanism may be implemented in hardwafe as a mealy type machine as shown
in FIGS. 8, 9 and 10, or in software as a lexical analyzer. For example, LEX™ is
representative automation soﬁwar¢ of the lexical analyzer as publicly introduced in
the textbook and as typical automation software of the lexical analyzer, and can be
used in implementation of the present invention.

Considering the characteristics of computer processing, the contexts of input
and output buffers (i.e., basic strokes, consonants and vowels) are no more than input
by the human user being converted to 2 bit family (binary value) within the apparatus

implementing the present invention. The bit family can be made for individual basic

A strokes as shown in Table .l.
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[Table 1]

Basic strokes | Code value | Basic strokes | Code value

| 0000 W (X) 0111

* () 0001 U(v) 1000

— (=) 0010 * 1001

- 0011 0 1010

- 0100 # 1011

N(A) 0101 Reserved 1100

/(v) 0110 Reserved 1101

Reserved 1110

Reserved 1111

As shown in Table 1, the present invention adopts a methoci for generating
characters using about twelve keys, so that four bits are enough to encode these
twelve keys into a bit fémily. Thus a four-bit code is fed to the input buffer as a basic
stroke code.

A§ the number of basic strokes is 15 in the present invention, some of the
basic strokes must inevitably be assigned to one key. For example, the international

standard system for alphabets (i.c., a multi-hierarchy arrangement system) can be

implemented in such a manner that one stroke of a key selects the previous basic

stroke; two strokes of the same key selecting the next basic stroke, etc. Of course, the
arrangement of the basic strokes can be varied expediently, in which case the code
value may be changed correspondingly. When more than five function keys are
added to the twelve basic keys to increase the total number of keys up to at least 17,
the bit family to be coded may have a one-byte value. However, the internal binary

code value for keystrokes and the number of its bit family are not essential to the
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invention.

The computer internal code related to the phoneme on the output buffer is a
KSC 5601 code for Korean letters (Hangul) and an ASCII code for Roman alphabets;
specific national standard codes are assigned to other language characters. The

5 recently established uni-code has a 2-byte code system and can accommodate
characters from almost every country.

FIG. 7 is a conceptional illustration showing the process for the finite state
of conversion as shown in FIG. 6. Here, when the user sequentially enters the code
values of the basic strokes as listed on the right-hand column of Tables 2 to 27-2, the

10 standard code of the character stated on the lefi-hand column is automatically
produced according to the language specific composition/conversion rules.

Now, a description will be given as to the composition rule for Korean
consonants using the basic strokes as described above, according to an embodiment
of the present invention with reference to Table 2.

15

20

25

19



10

WO 01/29976 PCT/KR00/01191
[Table 2]
Standard Shortened Standard Shortened
Consonants . Consonants
composition | composition composition composition
M — -
m o2
o O
L L '
X, PS
= c
AR R R
2= CcC
X —_ R
= oC
= D/ (DDD)
Y —U
e —C (CCQO)
H U— u _
3L —_ || — —_ —
HH U—y uu
& ——0 — 0
N
nnN

It is seen from Table 2 that ten basic strokes of ‘N, ‘U’, ‘C’, ‘D", |, ‘—

“/’, ‘O, ‘v’ and ‘X’ are enough to generate 19 Korean consonants including the

complex consonants. In Table 2, the standard composition rule follows the stroke

order and the shortened composition rule is a simplified form of the standard

composition rule; this reduces the number of keystrokes that would otherwise be

greater than in the standard composition rule. -

While cited reference 1 produces Korean consonants by using only ‘=, ‘',

“/’,“N\’ and 'O’, as shown in Table 2, the present invention makes the form of * 7°,

‘A’ and ‘B’ into ‘D", ‘N’ and ‘U’, respectively, and takes the character form of “-°

and ‘X’ as they are. The composition rule may be defined with or without using /.

Consequently, even the most complicated Korean consonant (including a complex
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consonants) can be produced by no more than two keystrokes for basic strokes (in
case of using the shortened composition rule as well), which is small in number
relative to cited references one and four. Furthermore, the present invention can
generate other language characters as well as Roman alphabets, .and enables the
processing of a number of language éharacters with a small number of keystrokes.
Table 3 shows the composition rule for Korean vowels according to an

embodiment of the present invention.

[Table 3]

Consonants cosrfli::)ds?:i(zm Consonants ciﬁ:;)r(t):lggn |
F | - - —
3 I ™ — .
1 c — _
3 < I
4 A
m - M =1 -

It is seen from Table 3 that the three basic strokes of ‘1 ’,*—" and * + " are
enough to generate all Korean vowels including complex vowels, as a result of which
all Korean consonants and vowels can be prodﬁccd with no more than eleven basic
strokes. Thus, the basic strokes can be assigned to the numeral keys in a one-to-one
correspondence when producing only Korean letters.

Next, a descriptioﬁ will Be given as to a process for generating Korean

letters (Hangul) and syllabics by entering the basic strokes which constitute Korean

consonants in the Hangul mode. FIG. 8 is a transition drawing illustrating the process
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for generating Korean (Hangul) syllabics according to the present invention. In FIG.
8, the arrow indicates the direction of state transition, from the left side of /' (the
input basic stroke), to the right side of '/’ (the output state) on the display; this
progression is repeated in all the following transition drawings. As shown in FIG. 8,

b

a sequential stroking of the base stroke keys of ‘<7, +’,“ « * and ‘-’ in relation to
the Korean syllabic unit of 7’ pfoduces ‘X’ ¢4’ and ‘v’ in order. That is, the
user enters, in the Hangul mode, a basic stroke of ‘X’ in the initial state Sy to output
the consonant ‘<’ The user then enters state S;, and inputs the basic stroke of * -’
to output ¢ ¢ ’, followed by an»entering of state S,, when a basic stroke of |’ is
recorded to output the vowel ‘1’ according to the composition rule of Table 3.
Finally, upon entering state S; a basic stroke of ‘- outputs the character ‘-’
accord.ing to the composition rule of Table 2. If the user inputs a termination signal,
the state returns to state Sé to output a syllabic unit of ‘3.

Such a method, in which the user has to enter a termination signal after
every entry of the individual phoneme or syllabic unit, gives the user trouble and
reduces input efficiency. The presént invention, however, uses a combination of the
above-described composition rule and an automatic Korean syllabic generation
system (as disclosed in cited reference two) and enables the user to enter in
succession the basic strokes. This will then allow the user to constitute a syllabic unit
without an input of the termination signal via a private key between the phonemes.
For example, to generate the word ‘% 3} 7}, the user has only to enter in succession
the basic strokes of ‘X,+,l,v,—, 0,+,—,1,+,D,1, without pressing
an extemnal private key for termination signals, to generate the series of Korean

letters which reads as ‘<, 1, v, &, -1, }, 7, }". This string of data is then

converted to syllabic units according to the composition rule, which greatly improves
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the input efficiency relative to the cited references. When the user enters a word of
‘9}Th after a blank next to the word of ‘A 3}7}, the termination signal for the
previous word is automatically input by the user’s pressing the space bar (thus
assigning a blank). However, the system may experience some confusion when

distinguishing ‘©} 7]t} from 2} 7]}’ when the user enters ¢ 717 twice in succession

- while entering the words. To avoid such confusion, the user has to intentionally input

a termination signal establish a boundary between the two syllabic units. In this case,
the user can input the termination signal by pressing a private kéy as in cited
references 1 and 4, or depressing the keystroke for the last stroke of the last phoneme
longer. than the normal keystrokes. This latter method will be hereinafter referred to
as the “time gap method”. For example, the user has to press the first *71(2)’ key
and the second (D)’ simultancously to produce the word of ‘©}7| &}, and they
must press the key of  71(D)’ for a duration longer than a predetermined keystroke
time.

Table 4 shows the composition rule for alphabets according to an

- embodiment of the present invention.
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[Table 4]
Composition rule
Characters Standard Shortened
composition rule composition rule

A@ | n-'(n-)
B (b) | DD DD
C() c
D@ | | o
E (e) C —
F (f) -] = - =
G(2) c - C -
H(b) =10 -1 L= ()
I1() |
JG) —D (: D) A
K (k) VAN 1 /0 c)
L@ | — (v)
M (m) U | Lo
N (n) N
0 (o) o)
P (p) D |
Q@ 0 \
R () I D\ I\
S (s) cD
T () -
U (v U
M \ /
W (w) uUu
X (x) / \
Y () u |
Z(2) -/ - -/

As seen from Table 4, only eleven basic strokes are enough to generate 26
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alphabets even though ten basic strokes of ‘0", *U’, ‘C", ‘D', “ 17, ‘=", " /", "\

and ‘O’, and ‘" are included. Thus the basic strokes can be assighed to the numeral

~ keys on a one-to-one correspondence when only Korean letters are to be generated.

Eleven basic strokes are also enough to generate Korean letters (Hangul) and
alphabets so that they may be assigned to the numeral keys on an almost one-to-one
correspondence.

In Table 4, the standard composition rule follows the stroke order and the
shortened composition rule is a simplified form of the standard composition rule to
reduce the number of keystrokes that is otherwise greater than in the standard
composition rule. To generate all alphabets, the standard composition rule of the
present invention requires 55 to 56 keystrokes - incrementally greater than the 51
keystrokes required of the international standard method. However, the shortened
composition rule of the present invention requires no more than 47 or 48 keystrokes
—a sum less than the number of keystrokes in the international standard. .

Unlike cited reference one, the present invention method improves the
character composition rules so as to prevent any possible ambiguity of input strokes
between the characters, when generating a character sequence without intentionally
using the termination signal. In cited reference one, the composition rule of character
‘T' presses only the basic stroke of * | ’, and that of character ‘M’ presses the basic
strokes representing ‘|, ™, ¢, |' in sequence. Without an intentional use of the
termination signal between the phonemes in the cited reference 1, ‘I', V' and ‘I' may

be generated with ambiguity and reduced input efficiency despite the intentional

_input of ‘M’. The present invention, however, does not require any intentional input

of the termination signal to distinguish the characters from one another, thereby

enhancing input efficiency. Furthermore, even a time gap between phonemes is not
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necessary in the apparatus as shown in FIG. 1.

To enter the English sentence of “SEND ME A MEMORY”, the user need
not intentionally input a termination signal between the words to generate the words
in real time, because the words are spaced in the alphabet system. Using the alphabet
generation method of the pfesent invention may improve input speed and reduce
erroneous inputs.

On the other hand, the present invention can switch between the capital
letter mode and the small letter mode in representing an alphabetical sentence
through the provision of a time gap between the first and last Basic stroke for the
corresponding phoneme. This is an alternative option to the use of a private key for
mode conversion. The present invention incorporates mode conversionA and audio-
s;ignaling functions, which may result in a promotion of convenient use.

Tables 5, 6 and 7 show the composition rules for mathematic symbols of
operation, alphabet-modified characters and monetary unit symbols according to an

embodiment of the present invention, respectively.

[Table 5]
Symbols | S | SO | niciion
- - @ n—o0
+ — | © cO
X / \ @ no
+ - ® I\ O
% 0/0 ? D-
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[Table 6]

A n -\ b I O — A n-—--—

Ao | n=y R n-~ Ao |n-v

A n-— A 0 O \ A n-—c

A n— ~ 0 o/ C c/

A n — 0 0O A C C A

A n — 0 0o ~ ¢ c -

o n—-c- 0 o - ¢ c v

C C D X / \ D | DV

E c -\ @ O / G C

E c -/ ] U\ G cC - D

E c - A U U/ f I = 1A

E C - U ua H I =1 =

1 I\ U U - 0 U -

f L/ Y uit/ i ui//

i I A b | D U Uc

I | B8 | DD y/ -/ -V
[Table 7]

Monetary Standard Monetary Standard | Monetary Standqr.d
unit composition unit composition unit composition
€ c-- N n— - $ c>o 1l
¢ c// P ol - 1h nn/
(7 c I\ Rs (Pts) I \—CD d c |l=-

F(EF) |- 1—1\ W Uuu--—
£ - = ] n u
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In Tables 5, 6 and 7, only the standard composition rule is illustrated but an
appropriate shortened composition rule can also be established as for the alphabet.
The termination signal between the characters may be created by way of a time gap
beforé the last keystroke as for Korean consonants, without using an external private
key.

Now, a description will be given as to Japanese characters, which uses
Katakana, Hiragana, and Hanzi (Chinese characters) in combination. Examples of the
conventional method for generating Japanese characters include: an alphabet/Hanzi
generation method in which alphabets are entered and then converted to Japanese
characters mixed with Hanzi; and a Kana/Hanzi generation method in which Kana
characters are entered and then converted to Japanese characters mixed with Hanzi.
The present invention adds a pre-processing function to the conventional entry
methods. Namely, the invention generates Japanese characters by two methods -
adding an alphabet composer, or using basic strokes that constitute Katakana as
shown in Table 9.

In the first method, alphabets from the alphabet composer are input to the
commercialized Japanese transducer to generate Japanese alphabets. Table 8 shows a
Japanese composition rule using alphabets according to an embodiment of the

present invention.
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[Table 8]
Alphabeti A]phabetiLl
Hiragana| al Standard Shortened | Hiragana al Standard Shortened
Katakangrepresenta} composition| composition |(Katakanj|representati composition | composition
on on
H(7)| A@ |n - it NA(ma) |nn - n -
wi4) I -1 < i NI {n -1 Nl
5(7) U u U n NU |nu nu
2(=x) E c— C - h NE |nc- nc
B(A) (o} 0 0 ) NO |n O no
» | Kaka) | 1/\n / - i@ | HA(a) fy—yn - |q -
x R [1/\ -1 /1 1) H -y | 1
< KU l1/\U /U & HU |I1—-1U U
¥ KE |I/\Cc—- |/C ~ HE |I—-1C— 1c
z KO |[I/\O / O i3 HO [1-10 I O
He GA(ga) c-nN - / N {3 BA(ba) | D>DN - oD .
X GI jc--t |/-1 73 Bl |[|oD>-1t |DDI
¢ GU c-U / - U 22 BU IDDU DOHU
¥ GE |c.c—- |/ -C ~ BE [IDDCc- |>>DcC
ot GO |Cc-O0 /- 0O i3 BO [IDDO D5D0
& SA(sa) | c o n cC- £+ PA(pa) | 5 |n - D
L SI. [co -1 |CI 1 PI D11 | DIl
F SU [c>ou cu B PU |DIU DluU
& SE Cc DO C— C C ~ PE 21 C — o1 C
Zz sO |€>O0 co i3 PO |D1O D10
&g [2ZA2) |—/—-n - |C- - g [MA@ma) yyin- [\1I-
t L | —/~-1|C-1 A ML Uttt | \11I
k) ZU |-/-uU |c-U [0 MU [1UIU \ U
4 ZE |-/-c-|c-c 2 ME |lUlC— |\IC
q zZ0 |-/-0 {c-0 b MO |IUIO \10O
- TAM) |—| n - - 5 RA(ra) { I\ n - .
b T =1~ -1 " ‘RI D\ - | DI
e U |—-1U -U % RU |iD\U DU
T TE -1c - —C n RE |(ID\C - |DC
& TO |—10 -0 ) RO [\ O D0
. |DpA@d) |{on. |- -- N Y‘:‘{%’a) urn - U=
5 Dt |y o w uitu uu
& YO ulo Uuo
- PU 1= U - Y A m (NN N
T DE | D C— - - C
g DO 120 - -0 & 0 O O
. b wA |uun - u -

As shown in Table 8, a maximum of ten or eleven basic strokes are enough
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to produce Kana characters as in the production of alphabets. Thus, the basic strokes
can be assigned to numeral keys on a one-to-one correspondence when generating
numerals, alphabets and Japanese characters.

In Table 8, the standard composition rule follows the stroke order and the
shortened composition rule is a simplified form of the standard composition rule to
reduce the number of keystrokes, which would otherwise be greater relative to the
standard composition rule. The number of keystrokes in the shortened composition
rule is less than that in the conventional international standard, as described above.
The number of keystrokes may be drastically reduced when the open syllabic units

characteristic to the Japanese alphabet are composed of two or three basic strokes in

" the shortened composition rule. For Japanese alphabets, the input efficiency may be

raised by 34 percent when using the alphabet shortened composition rule, as relative
to the convention method.

FIG. 9 is a transition drawing illustrating the process for producing Japanese
characters according to an embodiment of the present invention. As shown in FIG. 9,
for example, as the alphabetical representation of Japanese letter ‘&’ is ‘A';'if the

user enters the basic strokes of ‘N’ and ‘ + ' sequentially in the state So in the
Hiragana mode and inputs a termination signal, then the Japanese alphabet ‘P is
being produced. Of course, the termination signal may be generated by giving a time

gap to the last basic stroke key of * + ' until a sound of “peep!” without pressing a

" private key for generating the termination signal:

On the other hand, an alternative is needed to input words or phrases in
sequence. However, the present invention apparatus avoids an ambiguity of

alphabets without any special problem. Japanese syllabics are open so that there
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rarely are problems in regard to ambiguity in the course of generation of characters
by Japanese shortened composition rule; this technique differs from the alphabet
shortened composition rule.

Now, a description will be given as to a second method for generating

5 Japanese characters (i.e., direct entry method). Table 9 shows the composition rules
concerned.
10
15
20
25
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[Table 9]
Katakana Stande}r_d Katakana Standa}rfi
composition composition
T o/ * - = |
A /| / /
7 =/ 2 / \
b DOC (»%) / \ -
A -1/ (+%) / \ O
] -/ E I -/
(7) (=711 ) (t) (r—1/7--)
X - =\ (r) (I = / 0)
(¥) (= =\"+") 7 -/
7 I\ / (7) (=171 -+)
(7) (/N[ ++) (7) (=17 0)
72 /-1 ~ -\
%) (/=1 ) (=) [ (- \++)
a ) , (~) (- \N0)
(j¢) (3. .) ® — | . .
va - (%K) (=1 - )
() | ()| (x| (= 1--0)
3 A < =/
() (NN /) S NN
2 = A [ = -
() (==-") 2 /
e | -1- e | --1-
(%) (=1 = ) X -\
Y, N/ a2 -/ -
) (\N/ - ) 3 o=
P /I N/ \ 5 -2
- /=1 1) |
w N Iy / -
va - =/ v -
b I - o | D
+ -1 7 I —1
= - Vs -/
X "/ \

As is apparent from Table 9, ten basic strokes of ‘D’, “1’, /", “+ ', “\", ',

‘—' ‘X’ ‘O’ and ‘L' are enough to generate Japanese Katakana. If Japanese
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Katakana and numerals are concerned, the bésic strokes can be assigned to the
numeral keys on a one-to-one correspondence. If Katakana and alphabets are
concerned, no more than ten or eleven basic strokes are enough and these may be
assigned to numeral keys on an almost one-to-one correspondence. A method for
generating Japanese letters based on Katakana is similar to a method for generating
alphabets and Korean letters, excepting that Katakana may also be generated in the
first method by mode conversion, as in the conventional example of processing
capital/small letters of alphabets.

Now, a description will be given as to a method for inputting and generating
Chinese characters. In Chinese, abbreviated and regular characters are used
according to relative circumstance, but both éharacters may be used because the
method is based on the alphabet entry system. Table 10 partly shows the Chinese

character composition rules based on alphabets.

[Table 10]
Chinese .
characters Alphabetngal Standard composition Shortened composition
(Hanzi) representation
2 % (A)) n-(n=)yv-I
5 % (AD) n-(n=)v-i
i an (AN) n-(n=>)—-n
£ dan (DAN) I O2Nn - \(N=)N
' o
B9 | mén (MEN) /1 c—1/n H In
3 zhuang (ZHUANG) |—/—1-1UN - (n=)—NC— - -/ 1-un-—nc -
At zhuang (ZHUANG) | —/—1-1un -(n=)\nc—- |~/ l-un-\nc -
fir zhut (ZHUT) —/=1-1U1— -/ 1-U1-
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As shown in Table 10, for Chinese characters a Hanzi table in which the
individual Hanzi are classified alphabetically and by four-tone symbols is provided.
This process is defined according to the composition rule based on basic strokes, so

_ that Hanzi characters are generated whenever basic strokes are entered according to
the composition rule. For the four-tone symbols, the basic strokes of * /*, “\’, *—'
and ‘V' may be used in variable combination. If necessary, additional basic strokes
for phonetic representations such as ‘A’ and ‘~' may also be used.

FIG. 10 is a transition drawing illustrating the process for producing Chinese
characters (Hanzi) according to an embodiment of the present invention. For
example, the alphabetical representation of Hanzi ‘48° is “dan”. Thus when entering
the basic strokes of * 17, ‘2’, 'V, * + ', ‘—'and ‘N’ in sequence, the Hanzi of ‘4B’ is
finally generated with reference to the corresponding Hanzi table through the state
transition of FIG. 10. A time gap may be given to the last basic stroke key, as defined
by the Hanzi composition rule for the distinguishing of Chinese characters (Hanzi).

There are many homonyms in Chinese characters (Hanzi). For example, the
sound “dan” corresponds to ‘B0’ as the Chinese character counterpart of 48’; thus
generating Chinese characters in the character unit by alphabetical phonetic
representations may cause ambiguity. The present invention uses the following
method in order to avoid such confusion. For example, the sound ‘Ji' (as
alphabetically represented (Pinyin) by its Chinese pronunciation) has 40 homonyms
even with four tones added. Since only one character should be chosen from among
the homonyms, the input unit has to be a ‘word’ when the appropriate character is
not generated by homonyms. For example, such ambiguity can be reduced by

inputting Hanzi by word units as “{8 & (d anbao)". However, as verbs in Chinese are

mostly expressed in one character, a language processor is necessary to process the
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meanings of the Chinese characters. In such a case, commercially available Chinese

definition processing software can be used in combination with an alphabet/Hanzi

transducer to provide a Chinese entry system with high conversion efficiency.

For Chinese characters, the syllabic termination signal can be generated by

giving a time gap to the keystroke for the last basic stroke that constitutes the syllabic

unit.

Table 11 shows a composition rule for Russian Cyrillic characters according

to an embodiment of the present invention.

[Table 11]
Characters Stande}rfi Shorter_u?d Characters Standgr.d Shortcl'u?d
composition composition composition composition
A n — H I
B il 0] O
B | DD DD I1 - 11
r I - P D
A -/ \- C -
E c - T — 1
(n---) Yy \ /
E C — D Ol
(l—-—- X I\
K == 11 1 - U
3 DD Yy I — Ul
" () m I T U u
(171) 110 | uu
5 RE
(1/1++) ) > —
K I C _ 10 I -0
JI - /1 - N a c /1
M nn (11)
As is apparent from Table 11, no more than ten basic strokes of ‘N, ‘U’,
‘D =,V - and ‘O’ are enough to generate Russian Cyrillic
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characters. Indeed, if only Russian Cyrillic characters are taken into consideration,

" the basic strokes can easily be assigned to the numeral keys on a one-to-one

correspondent basis. For Roman alphabets and Russian Cyrillic characters, no more
than ten or eleven basic strokes are enough, and these values may be assigned to
numeral keys on an almost one-to-one correspondent basis. The method for
generating Russian Cyrillic characters is similar to the method for generating a
Roman alphabet. As the composition rule is defined to avoid ambiguity, Russian
Cyrillic characters are also similar to alphabets in regard to capital/small letter mode
conversion.

In Table 11, the standard composition rule follows the stroke order, and the

shortened composition rule is a simplified form of the standard composition rule.

" This construction reduces the number of keystrokes, which would otherwise be

relatively greater than the standard composition rule.
Table 12 shows a composition rule for Arabic characters according to an

embodiment of the present invention.
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[Table 12]
Characters The ending form of a word Stroke composition rule
| |
3 < Ue
3 b oo U
3 & eeel
> d \ —+(C*)
> C \ = ()
A € \ - (-c)
3 | —
3 o | =
0 /
J o/
o e uu
o o ceeUU
~a ua Uo
ada va uo -
h |
% =
o ae c-(cc)
s &t rc—(cc)
i : o uo-
i G UO=«-
s o cD
[ J lu
- A -0
3 ) U
Ag 5 -0
3 o/
3 P Uee

As is apparent from Table 12, no more than nine basic strokes of “U’, “C’,
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DL =", N, 2 " and ‘O’ are enough to generate Arabic characters. Indeed,
if only numerals and Arabic characters are taken into consideration, the basic strokes
can easily be assigned to the numeral keys on a one-to-one correspondent basis. For
Roman alphabets and Arabic characters, no more than ten or eleven basic strokes are

5 enough and these values .may be assigned to numeral keys on an almost one-to-one

correspondent basis.

Table 13 shows a composition rule for Hebrew characters according to an

embodiment of the present invention.

10 [Table 13]
Characters | Standard composition | Characters | Standard composition

N \ n | D
) - 1= ] |
3 ol 3 | —
7 —— | 0 @)
n - 11 i u-—
) ' A -
T - ) D
n n x% .
0 U X - D
) P D
1 - — 11 9 -1
o) > w Ul
Y — n ‘N
o) - U

As is apparent from Table 13, no more than nine basic strokes of ‘N, ‘U,
o =", 1, V7, - and ‘O’ are enough to generate Hebrew characters.

15 Indeed, if only alphabets and Hebrew characters are concerned, the basic strokes can
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easily be assigned to the numeral keys on a one-to-one correspondent basis. The
procedures for generating Hebrew characters are similar to those for generating other
alphabets, and the composition rule is defined so as to avoid ambiguity. The
termination signal can be generated with a timé gap given to the keystroke for the
last basic stroke of the phoneme.

Contrary to the above-stated embodiment, the present invention can also
represent numerals according to the composition rule as described in cited reference
1, and Roman numerals according to the composition rule as defined by basic strokes.
Furthermore, the number of basic stroke keys for character/symbol representations
can be increased up to 16, so that all basic strokes may be assigned to the numeral
keys on a one-to-one coﬁespondent basis to reduce the number of keystrokes.

FIG. 11 illustrates a keypad configuration in a character/symbol generation
method according to another embodiment of the present invention, which is
particularly suitable for transcribing alphabets. As illustrated in FIG. 11, the data
communication equipment embodies the character/symbol generation method
according to the embodiment of the present invention. Thus it has numeral keys and
two function keys of “*” and “#’ acé_ording to international standards in consideration
of the conventional key input system, as well as encompassing ten basic stroke keys
for generating characters. More specifically, the basic stroke keys represent ‘N’, ‘U,
o =L, N ’,.‘ - ' and ‘O’. The utilization of these basic stroke keys
allows the user to compose the bulk of the world’s principal language characters. For
example, Korean letters (Hangul), alphabets, Chinese characters, Japanese characters
(Kana), Russian Cyrillic characters, Arabic characters, Hebrew characters, Thai
characters, Malay characters, Devanagari charaéters, and pictorial symbols may all

be input. Table 14 shows an alphabet composition rule based on the keypad shown in
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FIG. 11.
[Table 14]
Composition rule
Characters Standard Shortened
composition rule composition rule
A(a) n —
B (b) | D D DD
C(c) =
D (d) c |
E () c -
F | — | - - =
G (g) c A\
H (h) |- |-
1() |
IO * 2
K (k) L/ \ |/
L (1) | -
M (m) I Ul (.
N (n) N
O (0) O
P(p) | D
Q@) 0\
R(r) I D\ D\
S (s) cC D2
T () - |
U (u) U
vV (v) \ /
W (w) N\ /\/ \ O\
X (x) [\
Y (y) Ul
Z(2) -/ - -/

As seen from Table 14, no more than ten basic strokes of ‘', *U’, ‘C’, ‘D',
‘1t = /', *\",“+’ and 'O’ are enough to generate 26 basic alphabetical letters,

and may be assigned to the numeral keys on a one-to-one correspondent basis when
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~ only numerals and alphabets are concerned.

In Table 14, the standard composition rule follows the stroke order and the
shortened composition rule is a simplified form of the standard composition rule.
This construction reduces the number of keystrokes, which would otherwise be
relatively greater than in the standard composition rule.

To generate all alphabets, the above standard composition rule requires 57

keystrokes — a sum not much larger than the 51 keystrokes required by the
international standard method. However, the shortened composition rule of the
present invention requires only 46 keystrokes for execution - a much smaller number
of keystrokes than is required by the international standard.
Additionally, this embodiment causes no ambiguity betweén characters without an
intentional input of termination signals as shown in Table 4. It also serves to switch
the modes by the time gap method or by the pressing of a separate pri\)ate key when
capital letters are used in combination with lower-case characters.

The composition rule for mathematic symbols of operation can be
embodied in the same manner as described in Table 5.

Table 15 shows the composition rule for alphabet-modified characters using

the keypad shown in FIG. 11.
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[Table 15]

(r::: Standz}rfi Shortept;d (r::: Standgrd Shortened ?:: Standard Shortened
ter composition | composition | - composition | composition ter composition | composition
A ln—\~ b lcl—-~ A |ln——~
Aln—1/~ Fin—~ A |n-uU~
Aln-n-~ 0 |0 \~ A |n—cC~
Ajn—~ 0 |0/~ ¢ |c/~
Aln—-_. N— «~ 0 0N~ C cn-~
Aln-0-~ 0|10 —~ ¢ |c-~
E|lnc—~ 610~ - 0 -~ ¢ |cu~
c |co~ X 1/ \ ~ D |clu~
E | Cc—\~ @ |0/ G |\~
E|c— /- U U\~ ¢ |c\>o~
E |c—-n~ U |u/~ A ll=1n~1]l-n~
Elc—- - | C— -~ 0 lun~ Ht—-1 == ==
I ] -1\~ tju - - u--~ 0 |UO-~
f -1/~ Y |{ul /-~ g |u/ /~
fl-1n~ P |l D~ U |UcCc~
If-1-- -~ | B |DD~ 7 |—/—U~ |—/U~

In Table 15, the symbol ‘~ represents the time gap.

Table 16 shows the composition rule for monetary unit symbols using the

keypad shown in FIG. 11.

[Table 16]
Monet Standard Shortened |Monetary| Standard Shortened [Monetary] Standard | Shortened
unit | composition | composition| unit composition {composition| unit |composition composition
€ | c—- c—~ | N | n—— | n—~ | $ | 211 |coi~
¢ <// c/~ | P o1 — | DI~ h | nn/ | 11~
(4 C I\ cl~ [Rs(Ps)|ID\CD| D\~ d |[Ccl—— | CI—~
FE)|—-1—-I\| —1—~| ¥ Uu—— | \\—~
£ | ——— j——~ ] nu nu~

In Table 16, the symbol -’ represents the time gap.

Table 17 shows the composition rule for Russian Cyrillic characters using
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the keypad shown in FIG. 11.
[Table 17]
Craracrs | Standed | Shoroned | Craractes | oo | compositon
A n — C -
b /D T -1
B | DD DD Yy \ /
r I = (0)] C DI
bl /1 - X !/ \
E cC — I U -
E — c - y Ui
X olcC I uu
3 oD 111 Uuu -
U N 3 D -
u INnu 0] e
K I/ \ 1/ A I c/
JI /1 b I~
M 1 U1 (I B | ~ +Convert key (1)
H I -1 bl | ~ +Convert key (2)
0] 0
I1 n
P | D

In Table 17, the éymbol ‘~' represents the time gap; the symbol +
represents an indication to stroke the next key; and the parenthesized numeral next to
the ‘Convert key’ which may be a separate private key (not shown) represents the

" number of strokes of the convert key.
Table 18 partially shows the composition rule for Chinese characters

(Hanzi) using the keypad shown in FIG. 11.
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[Table 18]
Chinese
Alphabetical .\ ..

c?;fi;:)rs replr)esenta tion Standard composition Shortened composition

% |adn n=u~ -1

g |adn n=u~ -1

B | AN A=-=nN

g | dan (DAN) cln=\~n

P mén (MEN) N/l c—=/~n L1 e=i~-n

% zhuang (ZHUANG) |—/=1-1U n=—~n c\ |—=/ I-UnN=—~N C\

At zhuang (ZHUANG) | —/= 11U Nn—=\~Nn C\ |—/ - UN=\~n C\

3 zhut (ZHUT) —l=1-1U -1 —=~ —1 1+ U 1=~

In Table 18, the symbol ‘~' represents the time gap, and the other items are

" defined as in Table 10.

FIGS. 12a to 12g illustrate keypad configurations for a chatdcter/symbol
generation method according to alternative embodiments of the present invention.
FIG. 12a shows a keypad configuration implementing the Korean letters
(Hangul)/alphabet generation method; FIG. 12b is a keypad configuration
vi'mplementing the Japanese character (Kana)/ alphabet generation method; FIG. 12¢ is
a keypad configuration implementing the Arabic character/alphabet generation
method; FIG. 12d is a keypad configuration implementing the Hebrew
character/alphabet generation method; FIG. 12¢ is a keypad configuration
implementing the Thai character/alphabet generation method; FIG. 12fis a keypad
configuration implementing the Malay character/alphabet generation method; FIG.
12e is a keypad configuration implementing the Devanagari charadter/alphabet
generation method.
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In FIGS. 12 a to 12g, use is made of characteristic strokes peculiar to each

language character in addition to basic strokes. The characteristic strokes are listed in

Table 19.
[Table 19]

A sort of character A sort of characteristic stroke

Korean characters L, 2,0, X, X, A E, Tand &
Japanese characters (Kana)| =», 7, =, X and V

Arabic characters - and ¢

Hebrew characters =, 1,2, J, Y and °

Thai characters LI S { O B B S0 R B AR 4 9and =
Malay characters G, v 0O 6 ®ad >
Devanagari characters 7,2, — € 3 T 8 Ladw

As shown in Table 19, these strokes are necessary to produce the individual
language characters: for alphabets, the basic strokes shown in FIG. 11 are also used
as characteristic strokes; for Korean characters, the basic strokes of ‘N, “U’, ‘c,
‘o=, "+ Tand ‘O", and characteristic strokes of ‘'’ ‘2’, 'U", CRTAR AN
‘E’, ‘s’ and ‘3’; for Japanese. characters (Kana), the basic strokes of ‘1°, ‘—/, ‘I,
“\ ', *+', and characteristic strokes of ‘=#’, ‘7’, ‘=’, ‘X" and ‘L"; for Arabic
characters, the basic strokes of ‘ﬂ;, ‘U’, "C', O, =, N, e T and ‘O,
and characteristic strokes of ‘~' and ‘¢"; for Hebrew characters, the basic strokes of
=LV and and characteristic strokes of =", **", ‘Y, ‘2", ', V" and
‘- for Thai characters, the basic strokes of * | *, ‘—', * /" and * + ', and characteristic
strokes of ***, < °", ‘L v b W el Y e W e, ‘A Y and ‘=
for Malay characters, the basic strokes of ‘M, ‘U, ‘C’, D, 0, I, *—"and " /",
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and characteristic strokes of ‘97, ‘@@’ ‘O’ 6V ‘@’ and ‘’; and for Devanagari

characters, the basic strokes of ‘¥, ‘U’, ‘C’, ‘D", | ', '=", *\

ll l.’arldiol,and

characteristic strokes of ‘€’, ‘T’ 12’ = & ‘3T, ‘o L’ and V2.

Now, a description will be given as to a method for composing various

language characters of the world by means of the keypads shown in FIGS. 12ato 12g.

Table 20 shows a character composition rule for generating Korean

characters by means of the keypad shown in FIG. 12a.

[Table 20]
{Consonants Standz_irfi Cha;:?(:i;is'iic Consonants Standgr_d Cha;::(:li:s‘tic
composition composition composition composition
7 ) D o 0O 0
7 DD D+Shiftkey (2) = -N -
N L - | = N= N | X +shift key (2)
= |C < = |7 7 N | X +shiftkey (1)
== CcCC C +Shift key (2) 3 D — > +Shift key (1)
= DC = = - C +Shift key (1)
o | D =i kv - U U +Shift key (1)
U U — =0 QO +Shift key (1)
HH UuU U +Shift key (2)
A N N
nn N+ Shift key (2)

The keypad shown in FIG. 12a has two modes, alphabet mode and native

language mode. The native language mode is further divided into standard

composition mode and characteristic stroke composition mode. According to
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circumstances, the native language mode may include only the characteristic stroke

composition mode.

As shown in FIG.12a, for both the alphabet mode and the native language

~ mode, the basic strokes of o,y e, D =", e and O are

enabled in the standard composition mode; and basic strokes of ‘N’, ‘U’, 'C’, ‘D’
and ‘O’, and characteristic strokes of ‘', ‘&’, ‘'0’, ‘X’ ‘X' A ‘e’, ‘sz’ and ‘&’
are enabled in the characteristic composition mode. Each pair of character strokes is
assigned to the same key in the two-tiered arrangement, with the pairs of character
strokes including: ‘O’ and *=’;‘C’ and ‘E’; ‘X" and ‘X’; 0’ and ‘’; and ‘U’ and
‘3I'. To enter the character stroke assigned to the second stage of the same key, the
user has to stroke the corresponding stroke key and then the shift key. Character
strokes of ‘ |/, ‘—' and ‘ +’ are necessary to generate the vowels of | which the
composition rule is the same as stated in Table 3.

In Table 20, the symbol ‘+' is an indication to stroke the next key, and the
parenthesized numeral next to the ‘shift’ is the number of strokes required of the
convert key.

Tables 21-1 and 21-2 show a character composition rule for generating
Japanese characters (Kana) based on alphabets by means of the keypad shown in FIG.

12b.
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[Table 21-1]

Character | Basic Standard Co~- | Shoitened Co- Character | Basic Standard Co~- |Shortened Co-

mposition Rule | raposition Rule mposition Rule | mposilion Rule

o T A 0= & or ¥ S& | con—- i RS |

& or 7 A | n=-- Lory | SI &> | c >

Lor o i o $orzx | SU |coU

toor o i - ¢ort | SE |CcoC~ C >cC

3 or [V zoryv | SO | DO

3orm | U Ju- gory | A | ~/-n- -/n

xorx | B |c~ vory | 2L | -/-+1 -/

xorx E |c~-+ fox | W |=-/-vU - /v

sax| 0 [0 cor¥ | Z& |-/-c— |-/c

8 or & 0 |O- €oryv | 20 | -/-0 -/0

oral K& | I/N\N~ t/n korx | TA -in- -1n
» | KA tZn- 5o | T |-Il1 -1

¢ or ¥ | Ki [V ANEIR 1/ s2orv | W | -lu

¢or 2z | Ku | 1/u sorvy | T | ~-lu-

$or 4| KE | I/NC~- 1 /¢ cor¥ | TE | -lc—- -lc
» | EE | 1IANc=-~ |1 /e~ ]Eeort | T0]-l0

zora| KO | INO I\ O For# | A4 |cCln=- cln

por#| GA [e\n- e\ n gor¥ | di |l c |

o & | G |c\-I N\ Sor¥ | dU | Clu

¢or 2| GU | eN\U vor¥ | dE |<Clc~ clc

#or#| GE |Cc\C— c\ ¢ orr | d | clO

sor | 60 |cNO wmort | M | nn- nn
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[Table 21-2]
Character | Basic| Sierderd Co- | Shatened Co- | @ acter | Bastc| T oo Shaened Go-
mposition Rule | mposiion Rule mpaosition Rule | mposition Rule

or=| N |Nn-} n- $Hor * | HE lvilc- (11C
Hor ¥ N |nu b or £ MO tulo 1O
Rhor i | NE INC~ nc. Sor % | RA I1DON\N- "[2\n
o or J/ ¥ |nO Nor M Ri 1D\ | O\
or~| B [1-1n- JI-n Bora | BU | 1D\U o\
tork | H I - ho v RE I DONC~ [D\C
Sor7 | W (I -1U I -u Aornm | RO { DON\O ONO
‘~or~ | HE |I-1C~- | -C orx | YA JUIN- uln
Bor kx| H (1 10 IO worv | YA |UIN-- (UIN-
For | BA |IDDN~- o B 7 wora | YO JUIlU
For¥| B |IDD-1 o Ju I woral| YU |UIU-
For7 | W |1D2DU oou dor3 | YO [UIO
~or~| B [IDDC- [|3DcC sor3 | 70 |uio-
or X | B [IDD0 220 Ao >] ¥ | N~
Hor | PA |IDN~ Ion gory | YO | \/\/O \\O
Cor¥ | P JID-I 1D bhor v | W NN/ - AN\N
Zor 7 15U | por o | WA [NAIN- N\N-
~tor AN iDCc- IoC o
wor¥ | PO [ICO . or - « ~(+shift)
l&or'v luitn- bin - -
lo’hor g Hi jtul -t P - or ~ — «~(+shift)
[wora| w [1uiy 1y

In Tables 21-1 and 21-2, the characters listed at the bottom of the same row
are contracted sounds or double consonants; the symbol ‘~’ represents the time gap;
and the symbols ‘+' and ‘shift’ are as defined in Table 20.

Tables 22-1 and 22-2 show a character composition rule for generating
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Japanese characters (Kana) using the direct Katakana entry method by means of the

keypad shown in FIG. 12b.

[Table 22-1]

Character |Basic ::‘f;:nc:u; cm’e: :’: Character|Basic :::;:‘c;‘; Carachsdistio ::w
Hor7T 7 D/ - / o I 3 D +shift 7 — +shift
®or 7y ¥ | D / +shitt =7 / +shift gory | ¥ | 1-1
b oor 1 |/ oty | ¥ | — | +shift
vor 4 't /| +shift Lor¥ ¥ o/
> or % o oo~/ LI Lo ¥ v * + / +shift
5 or ¥ 7] oo —/ 4shift | » ¢ 7+shift] ¥ or X A -7\ 7\

% | s s~/ 4shift | » + 7eshift] ¥ or X | x | = /N #+shift | 7\ +shift

Z or = x |—1- ¥or t £ |21 - e
2orxz | = |[— | —+shift For¥ | & | D —4shift| > b +shift
¥ or &  |=1/ % oor ¥V vy I[N/
sorx | x | =1/ +shift €or v | v |\ ./ +shift
» or b H | =77 77 72 or & 2 |/ =7\ /7 R

» » | — 7/ 7+shift 7 7 +shift | o x| 2 |7 — 7 \+shift] / X +shift
M oor W A | = /7 +shift 7 /7 +shift | oo+ | o+ |/ I
& or ¥ £ ==\ =\ > or # |/ —|-+shiit
Fo® | & |- - Neshift | =\ +shit |20 | v [N\
{ or”7 7 /3 /7 - or vy v N\ / +shift
<Cor 7 7 |7 2 #+shift / 7 +shift 5 or v | N\ / +shift
i or ¥ ry | /=7 < or F F | =-—/ =/

y ¥ | /= / +shift Tor T ¥ — — / +shift | = / +shift
7 or & r / =/ +shitt & oor b k 1 -
Zora a D 7 - Eor F } I« +shift
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[Table 22-2]

Character | Basic zx::nc;;e xr::;z:? Character | Basic :::;’nc;; mi’;‘:
% or + + -/ € or A A J =~

& or = = - - - & or A b /.

Sor ¥ 4 - /N - b or £ £ 3 - = - ol VR
thor 2 « — /N | « X % or 7 5 - =7 7

7 or / S - /- M or Y Yy (I

{2 or »» e VRN % or M M /b= J v

or < | »~ |/ \ +shift horv o=~ (A

it or ¢ » 7/ \\ +shift Aorm u |2 I 7 -
tork k 1 =7 v/ ® or v ¥ IAN i 2N
ot | | — /+shift | L /+shift] « or + ¥ D\ 4shift | > \ =+shift
Fort | I — 74shift | Lr /+shift] Wwor & -/ - -y -

Jhoor 7 7 = /- 7 w or & = ~ / —+shift | =» — +shift
&or 7 K — /- ¥shift | 7- +shift L oor 3 3 3 - 7 =

Kot 7 | 9 | = /= sshitt |7 +shift | x or = s |2 —+shit |7 = +shift
~ or ~ ~ <\ A or ¥ = o/

N or N ~ « \ +shift +shift For 7 E4 -/ = 7 .

~ or N ~ « \ #shift +shift bor 7 7 « -7 L

W& or E I I R —1e hor ¥ % |+ — 7 +shift | «+ 7 +shift
& or A * — | o v 4ghift | — 1 «+shift . .

£ or ¥ * =1+ »4ghitt | — | s4shift] . or - + — +shift

¥ or~w 4 3 . -y . - -

Mor § g NN N

The direct Katakana entry method using the keypad shown in FIG. 12b may

be enabled largely in the standard composition mode and the characteristic stroke

composition mode, or only in the characteristic stroke composition mode according

to variable circumstance.

As shown in FIG.12b, six basic strokes of ‘D', ‘1',‘—',*/’,*\"and ‘' -’
are enabled in the standard composition mode, and the basic strokes of ‘1°, ‘—', " /",
“\"and " - ’, and characteristic strokes of ‘=»’,*7’, ‘="', ‘X" and ‘L’ are enabled in

51




10

WO 01/29976

the characteristic composition mode. No more than ten character strokes are used in

PCT/KR00/01191

the characteristic stroke composition mode, and thus are assigned to the numeral

keys on a one-to-one correspondence. In Tables 22-1 and 22-2, the characters listed

at the bottom of the same row are contracted sounds or double consonants; the

symbol ‘~ represents the time gap and the standard composition rule (as stated in the

left-hand column of the same row) is applied to the blanks with the characteristic

stroke composition rule.

keypad shown in FIG. 12c.

[Table 23-1] For consonants

Tables 23-1 and 23-2 show an Arabic character composition rule using the

Characlers Standard Co- Characteristic Siroks Charasters Standard Co— Charastsristic Stroke
mposition Rule Compostion Rulo mposition Rule Compasition Ruls
l | €~ | ¢ e ou
| | ©~ +shift | | &+shift W | O U
| I L 01
” — 1 Ol -
< — e 2 o C
& — e £ c .
@ — + o+ +5hift X 0—-
e |—c- 3 ou-
P — J | —< U
¢ — C « +shift J | —
: — e e R o
> N o U -
3 No— e Y -0
R / Py = e
3 /e s o/
5 [ i 0/ c~ 0/+*
" -y P T e
o — U e & < U+« +shift
& ol B i c Ue
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[Table 23-2] For vowels

Cheraclers Standard Co— Chaxr actasisic Stroke Charaolers Stendard Co— Charactaristic Stroke
mpositlon Rule Composltion Ride mposilion Rule Comgoskion Ruls
. T~ ¢ (or %) ® [~ ~{or #)
. C~ +shift(l) |¢ ¢ 2 [~ +shift(l) |~ ~
3 C~ +shift(2) [¢ ¢ ¢ H [~ +shift(2) |- - -
s C~ +shift(3) |¢ ¢ ¢ ¢ e [~ +shift(3) |- - - -
H C~ +shift(d) |¢ & & & ¢ .-

The keypad shown in FIG. 12c has two modes, alphabet mode and native

5 language mode. The native language mode is further divided into standard
composition mode and characteristic stroke composition mode. According to
variable circumstance, the native language mode may include only the characteristic

stroke composition mode.

As shown in FIG.12¢, nine basic strokes of ‘U’, ‘C’, ‘D", ‘1", ‘=", * [, "\,
10 “+ " and ‘O’ are enabled in the standard composition mode, and the basic strokes of
‘ylLec, o, =", '\« and ‘O, and characteristic strokes of ‘~" and

‘e’ are enabled in the characteristic composition mode. In Tables 23-1 and 23-2, the
symbol ‘~’ represents the tfmc gap, and the standard composition rule as stated in the
left-sided column of the same row is applied to the blanks in the characteristic stroke

15 composition rule.
Tables 24-1 and 24-2 show a Hebrew character composition rule using the

keypad shown in FIG. 12d.

20
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[Table 24-1] For consonants
— el A e
X N A ) | — 1 —
2 - | — N — 0 O > |
1 |/ 1/ v > | F
T — | o) Y 5 e
a e ak 3 \ — . N
1 | 1 4 =171 2/
! - | . | I — 1
n — 11 al v | D/ 12/
v | = 1 J n — || = S -
pu] > e} " « | +
2 | =1/ |~/ n < | v
b « | D o | 2
[Table 24-2] For vowels
Charaolers Standard Co— Charagieristic Stroke Charaoters Standard Go— Charantarislio Stroke
mposition Rule Compostion Rule mposition Rule Compoalion Rule
k4 0O~ * {or %) ® — « +shift - +shift
@ | O ¢shift + +shift ¢ — — +shift (2) | = +shift (2)
4 QO +shift {2) . ® — w~ tshift (3) |~ -
& | O #shift (3) + + +shift ® — — 4shift (4) | = = -
@ O — +shift (4} .« s e d — w +shift (5) - -
& | O +shitt (5) o+« 4shift @ o« - .~
@ O~ +shift (6) e e ® o — +shift * ~ +shift
@ — - - (or #) & * — shift {2) s ~ +shift (2)

The keypad shown in FIG. 12d has two modes, alphabet mode and native

language mode. The native language mode is further divided into standard

composition mode and characteristic stroke composition mode. According to
variable circumstance, the native language mode may include only the characteristic

stroke composition mode.

and ‘O’ are enabled in the standard composition mode, and the five basic strokes of

As shown in FIG.12d, seven basic strokes of ‘D’, “ |, ,

54
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“1",—',“/",“\" and * - *, and characteristic strokes of ‘=, =", 1", ‘3", ** V" and

‘3" are enabled in the characteristic composition mode. Here, and are the
counterparts of ‘*’ and ‘#, respectively, and are used to form vowels. In Tables 24-1
and 24-2, the symbol ‘~’ represents the time gap, and the standard composition rule
(as stated in the left-hand column of the same row) is applied to the blanks in the
characteristic stroke composition rule.

Tables 25-1 and 25-2 show a Thai character composition rule using the

keypad shown in FIG. 12e.

[Table 25-1] For consonants

Charastacs, Standard Co— Characteristio Stroke Chanaters Standard Co — Charaoteristio Stroke
mposition Rule Composilion Rule mposillon Rule Compaosition Rule

noln n a |0 nN

njon e M g O 0/

| O {1 +shift o A + shift @ | O | N +shift

mjon/o| = N4 a o] nn - | M
m[ONO N o N o a oI NnnNno N s fd
M lon—1 U o ndw T o1 — = 1

{ 10NN e NN a ol /0| — o | 4=
0 |on N\ +shift | n N\+shift | 3 | O N — > \1
a |0 = — | ? 4 a lon| — = 17
w (O — 1/ ? 4/ & (lon| —/ . s N/
a [onn=—]| 9 4/ a |01 — | — ° LN
u {0 | — | ¢] d #a |0l — 11—/ > L/
U [0 | — | +shift [°] J+shift @ |ONNOo N q

w |0 — 1| U o 4w w |O1/70] = |4
a8 ol | —1 BEEE 4 [0 O | o |
wlouu o W n o/l

W | O U U+shift(l) | o W+ shift A | O | /| +shift

H | O U Uxshift(2) |« W+ shift(2) m fonn/l 9 /|

W | O U U+shift(3) | o W+shift(3 7 |0l € ° 5

A jouvu uu o W w g |0ON I C AN |
3 (O N all—|cC L9
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[Table 25-2] For vowels
Charaalers Standard Co - Charagteristis Stroks Ghaaaters Standard Co— ‘Chlanhrlﬂhsmh
mposition Rule C Rula mposition Rule Composiion Rule
o ||~ (or#® ' e || —~ 1~
® | |~ +shin 1 +shift el | — 0O- 1 o~
e | ~ +shitt (2) 1 +shift (2} e | | — — wnin ] ~ +shift
@ | ~ <shift (3) 1 eshift (3) te | O |- > |~
° | ~ +shift {a) + +shift {4) e 0O | — +shir o}~ +shift
& | |~ *shiris) 1 +shift (5) Te |O | = o9~
e | n- a e |ONN~- o M~
@ | (1~ «nir & +shift e (Ol 20~ . 9~
® | N~ tshin (2 a «shift (2) | U |- v |~
g (1~ +shift (3) o +shift (3) |1 Onn - g ~
& O ° é’ - & ~
L O +shift o +shift &% | U — +shitt as ~ +shift
® | Q whit @ o +shift {2) 3] O N—- s A1~
A O N— +shift o )~ +shit

The keypad shown in FIG. 12e has two modes, alphabet mode and native

language mode. The native language mode is further divided into standard

composition mode and characteristic stroke composition mode. According to

variable circumstance, the native language mode may include only the characteristic
stroke composition mode.

As shown in FIG.12e, nine basic strokes of ‘N’, ‘U’, ‘'C’, ‘2", ", ‘=", " [,
“\’ and ‘O’ are enabled in the standard composition mode, and the basic strokes of
A AR U L G L I ‘j—' and ‘O’, and characteristic strokes of ', *°®’, ‘Lo, fr,
8 LEhe LS AR L i ‘@ W cer ol ¢ and ‘®' are enabled in the
characteristic composition mode.

In Tables 25-1 and 25-2, the symbol ‘~' represents the time gap, and the
standard composition rule (as stated in the left-hand column of the same Tow) is
applied to the blanks in the characteristic stroke composition rule.

Tables 26-1 and 26-2 show a Malay character composition rule using the
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keypad shown in FIG. 12f.
[Table 26-1] For consonants
s e oo e | | o e CCamontion e
ew |21 00 o Mo B I Y @ 3 D +shift
a0 | 22|1N0>2 |D31>D a - D
o |ONNC eOn < a1 o — |
o (0N C 6 aw | D—0N0 o —®
g [ONDC leo o c sul Oon—| 6 — |
@ (ONNC o /N C D @ |(N—/
w |ONNO IGX0 w | —n
@ |ON DS ®» o D e — i —
a |ONNO D H e D %) Un
au [ONNT— | & — | w UnNno U ®
an | ONNnN NN & C D
afy |N— 1N aln o | O
o |N— 10D alno> - |0 —
2y | N — 11— | an—| m [NO 2 (¢ Y]
a [ N— | | m |UO02 9 o
an | N —MN an w U
ar | — | +shift a. | +shift © |N O @
an [N —1N a.f w (O
am [ =— | — | al| — | & |0C0D0 ©0W
as [N U (VIR o n 0
aw [MTU WO L Y m NN
owv [N WL Mool oo ANy oo
a |[ON> &6 o
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[Table 26-2] For vowels

Chumrs | Dencens CoL Crohrido tita |
3 - ||
9 (1~ “
o) O N-— 6) —
. O -
: O~ +shift ||
c | O— +shift(2) |
d | - |
o | - + shift
)} | — + shift(2)
] | = + shift(3)
L | ~ +shift(4) )

The keypad shown in FIG. 12f has two modes, alphabet mode and native

language mode. The native language mode is further divided into standard

composition mode and characteristic stroke composition mode. According to

variable circumstance, the native language mode may include only the characteristic

stroke composition mode.

As shown in FIG.12f, eight basic strokes of ‘0, ‘U’, ‘C’, ‘D", “ 1", "=, '/’

and ‘O’ are enabled in the standard composition mode, and the basic strokes of ',

‘Ur rc’, D", ‘1", ‘—" and ‘O’, and characteristic strokes of ‘48", ‘@’ ‘(¥ ‘6Y' (@’

and ‘-’ are enabled in the characteristic composition mode. Here, * | * and ‘@’ are

assigned to the numeral key ‘1’, and are arranged in the first stage of the key; either

one may be automatically selected depending on the type of the sequential character
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strokes according to the composition rule. In Tables 26-1 and 26-2, the symbol ‘~'
represents the time gap, and the standard composition rule (as stated in the left-hand
column of the same row) is applied to the blanks in the characteristic stroke
composition rule.

Tables 27-1 and 27-2 show a Devanagari character composition rule using

the keypad shown in FIG. 12g.

[Table 27-1] For consonants

Char— Standard Co— Characikesistic Stroke Char— Slandard Co— Charaotaristio Stroks
acters mposition Rule Composilion Ruls aoters mposition Rule Composition Ruls
== 37 T |2 U| 2T

E =N 377 TN - CN—

T|< DN — g N~ g |—< < | - T

L EEERE gN— ¢ T]0—- -1 O-T

I |- 3 - ¥ /{0—-—1- QT
R 30— qlu-1| UT

D C T - | DET % | U D—| uDT

& |nnc-— nNNc— g [0\~ | ONT

Tl - LT 91— 1 -7

f{ | ~ — | ©~ +shift LT ¢ +shift gl --1 | =T
Tl N — | =~ +shiftid) | K T ( +shiftia) T2 U-| 2VUT
T[] N — | ©~ +shift(5) |\ T ( +shiftis) TN - L~

M| > 5| | =~ +shift [ ST TC +shif T \No— e L
A= = 11 ©~ +shift(2)] 3T T ( *shift() TJ|nn -1 nNnNT
M= 21 | O~ +chiftid)| 3T T € +shitua) 3 |00 - QO—
A2 2| o~ +shift(B) 3T T +shift(s) @ [0O0—- Q00—
F |0 o — | OOT g |0-| oT

T N 0— | LOT R DNT
Tl -1 1T (U N - | UNT
Tcc — | ET Tl v—-=1 L e-T
Tlc—- S g |<c < - cC-—

T | —C — | -C T 3% | D30 - 30~

F | C0- £EQ~ | o< < — | +shift]| D E T #shint
|- - -2DT T { NN < — +gshift N N C — +shift
F|o O N —— EN=T F |02 |- o0>T.
EREEE ST Tl NO—~ |- LOT.
T |- Cc— Tl —-1- ] T »
z|0- O Sl Rl I -DT-
T lc = — S - T | C D — - +shift § ~ o +shift
Z [ 0-— cOo~ g CO— cOoO—~-
w | U — | +shift U T «snin R uoT-
g ln-—| nT T |oU—1]-" 2UT -
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[Table 27-2] For vowels
Char— Standard Co— Characlarisiic Stroks Char- Standard Co— Characlerisic Sroke
aoters mposition Rule Composkion Rule aaoters mposition Rule Compastion Rue
G PN » é} - (Of #) (
2 « ~ sshift + = +shift & | < — +shin € +shift
@1 | ¢ = +shift (2) s — 4shift (2) B | T — +shitt (2) C +shift (2)
@ | o — +shift (3) o« +shift (3) ° < — s#shift (3) C +shift (3)
& |o- 2 (or #) & | T = sshitt (4) € +shift (4)
& | O« +shift 3 +shift ® < — +shift (5) ¢ +shift (5)
9 | D — +shitt (2) 2 sshift {2) g |- g
© )« +shitt {3) O +shift (3) T | - T-
@ | O — +shift {a) 9 +shift (4) ] | — +shift | —
@ | D — +shift (5) D 4shift {5) I |~ +shift (2) |~ +shitt
The keypad shown in FIG. 12g has two modes, alphabet mode and native
5 language mode. The native language mode is further divided into standard

composition mode and characteristic stroke composition mode. According to
variable circumstance, the native language mode may include only the characteristic

stroke composition mode.

As shown in FIG.12g, nine basic strokes of ‘M, ‘UL a ot =Lt
10 ‘. ' and ‘O’ are enabled in the standard composition mode, and the basic strokes of
‘o, Ut a1, =, ), - and ‘O, and characteristic strokes of o7,

AN L &' L' and *~2’ are enabled in the characteristic

composition mode. The symbol ‘~" in Table 27-2 represents the time gap. For

Devanagari characters, the character strokes are mostly assigned in a two-staged

15 arrangement such that either one counterpart of each stroke pair is automatically

selected depending on the type of the sequential character strokes according to the
composition rule.

The character generating procedures according to the composition rules as

stated in Tables 14 to 27-2 are similar to those for other language characters as

20 described in FIGS. 5 to 10. The above-described composition rules are defined so as
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not to cause ambiguity in producing characters.

Now, a description will be given in detail as to a method for entering
language characters of the world by way of abbreviated strokes.

First, the character entry method using basic and characteristic strokes can
be embodied simply by loading software equipped with fonts, composition rule
tables, and input/output routine, onto the desired data communication equipment. But

since the preferred character entry method for the data communication equipment has

~ a higher input rate, the technique of use suggested is not a character-based entry -

method but a word-based entry method in order to reduce the number of keystrokes.
It's a simple fact that writing is made up of characters, words and sentences. In
English, for example, ‘A’, ‘B’ or ‘C’ are characters, ‘boy’ and ‘girl’ are words, and
‘gopod morning’ is a sentence. Characters are input to the portable data
communication equipment by units of word or sentence. An e-mail sentence such as
‘we sign an agreement with potential distributor.” provides an example.

To input a sentence, at least 75 keystrokes are required, including strokes of
the space key. An abbreviation key input system, which is similar to the macro
system offered in the word processor, may be an approach to reduce the number of
keystrokes. For this purpose, the data communication equii)ment may be equipped
with dictionary databases incorporating languages of the world. Such an abbreviation
key input system chooses the character strokes most characteristics to each word, and
regards the stroke set as input stques for th¢ word. To generate ‘we’, for example,
by the character entry method, the user has to enter character strokes of ‘\and '\’
for ‘w’, and ‘C’ and ‘—' for ‘¢’ in succession. If the first strokes of the characters
(i.e.,‘\’ and ‘C") are saved in the abbreviated form as “\, C’ corresponding to the

word ‘we’, the user has only to enter ‘ \, C' and a space to generate the word of
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‘we’. As such, the number of keystrokes is no more than 47 for the above the English
e-mail sentence, increasing the input speed by about 50% compared to the character-
based entry system.

The abbreviafion key input system is applicable to every language of the
world, but it may be more complicated to generate characters for words composed of
only a few characters in this way. Preferably, the abbreviation key input method is
used, in the case of Korean, for nouns which have at least four syllabic units and
verbs, adjectival stems and adverbs which have at least three syllabic units.

For Chinese, the Chinese alphabet entry system (Pinyin) is closely related to
the Alphabet input efficiency and adopts the same method for the alphabet
abbreviation key input system. For example, to form B #2chE’, with the alphabet

_ abbreviation key input system (in which only the first strokes of the alphabets are
abbreviated) into an input stroke requires no more than 16 keystrokes, which is less
than the 23 keystrokes. required in the alphabet character entry system.

As described above, the abbreviation key input system is applicable to every
language of the world in order to greatly reduce the number of keystrokes.

FIG. 13 is an exemplary view demonstrating communication environment
and information provision with portable data communication equipment, when using
a user interface according to the present invention method.

First, web browsers called “Information browsers” allow users to access the
WWW (World Wide Web). NetscapeTM and Explf)rerTM are broadly used software

" concerned with this function, and they comprise a hypertext technology language
called “HTML” and protocols for communication between servérs and clients, called
HTTP. This HTTP, for example, enables users to access to a variety of information

sources over the Internet (named URL in the WWW server) as illustrated in FIG. 11.
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Thus, the user can visit the web sites of WWW servers via the client software of
WWW - such as Netscape or Explorer - to search for information, thereby giving
them ready access to a global network of information.

The Internet is generally known to be connected over wire networks, but

wireless Internet technology has been recently activated that enables user to connect

" to the Internet via portable data communication equipment. The representative

wireless Internet is WAP (Wireless Application Protocol), which refers to a
communication protocol group that enables access to Internet services via wireless
communication equipment such as mobile telephones or a PDA, rather than Qia
modem cards or other wire networks. To standardize the WAP, worldwide
communication companies such as Nokia, Ericsson and Unwired Planet are running
a WAP forum, in which the basic technical requirements for the WAP have been
established; this includes data conversion over the Internet network and operability
with wireless equipment. WAP contents are configured in a form that can be stored

in the web server - in order to use the Internet environments - and are viewed as a

- text called HDML. These contents are then transmitted over the Internet via a web

seérch protocol, HTTP. The WAP gateway server is disposed between the Internet
and the wireless communication equipment, and as such the WAP contents on the
gateway server are converted to a protocol called HDTP via the HTTP protocol, and
are sent to the wireless communication network. Meanwhile, the WAP contents in
HDML are compiled at the WAP gateway and converted into binary data, which can
be transmitted in a large capacity even at low communication speeds.

As mentioned above, technological requirements are established for WAP to
be used with wireless communication equipment, which have the function of

interpreting binary data. Wireless communication equipment for WAP has private
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keys (such as the OK button, function button, page up/down button, etc.) as a web
browser for the purpose of navigation of the WAP contents.

The above-mentioned HDML is a language for WAP that uses tags to
express the layout, as HDML is a standardized language readily recognizable on the
small-sized display of a Mobile phone. The representation constituting a screen in
HDML is referred to as a “card”, four examples of which include: a display card for
information text representation, a choice card for menu selection, an entry card for
character input, and a non-display card for internal processing without a display.
Combinations of these four cards provide the various application systems.

Internet technology incorporating wireless communication equipment is
likely td receive a great boost in the near future, but it may encounter many
difficulties because it has no common user interface geared to be convenient and
efficient in handling a variety of language characters, due to spatial limitations.
However, a user interface utilizing the character/symbol generation method of the
present invention may solve these current technical difficulties. Such a user interface
can be used mainly for the entry and display cards of HDML.

To access the desired information over the Internet with a web browser -
irrespective of whether wire or wireless equipment is used - the user must have some
knowledge of URL (i.e., homepage address or search terms identifying the desired
inforrhation). The URL has the form of ‘www.xxx.xxx.xx’, in which the character of
‘X’ is typically an alphabetic figure. However every country has a tendency to
actively supply Internet homepage addresses in the characters of its native language,
so that the user has to enter characters of various languages; for example, in the form
of domain names in Korean or Chinese.

It is necessary to search for information by means of search terms in
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various language characters in order to have access to desired information over the
Internet. A recent report from the Euro Marketing Association (EMA) reveals that 50

percent of those who have access to global Internet services are English speakers,

“and that 43 percent of users are non-English speakers (i.e., those who speak

languages such as Spanish, Japanese, German , French , Korean , and others). There
is thus a need for a user interface that enables users to enter various language
characters in an easy and simple way, to ensure the practical use‘ of their web
browser.

Another important service supported by portable data communication
equipment is e-mail activity. Components and functions necessary to e-mail services
will now be described as follows.

E-mail, a kind of computer communication system over the Internet,

consists of a head and a body. The head contains address and postmark of common

" mail, while the body encompasses the text. An e-mail address is represented as “‘user

name@domain name” according to the Internet rule; For instance,

ihyoo@neopad.com is divided into two parts around the symbol @ (i.e., the user

name is located on the left, and .the domain name is situated on the right). Roman
alphabets are mainly used for both names. On the other hand, the address may be
converted to an IP address, a 32-bit binary series in the computer. The 32-bit IP
address produces no more than 4.2 billion addresses, while the next generation
Internet address, IPV6 expands the number of bits up to 128; this is large enough to
increase the length of the domain name. Even in recent days, the user may be able to
make out a text in several language characters because the uni-code, (i.e., multi-
language character code) is supported to represent every language character. Thus

the user interface using the character/symbol generation method of the present
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invention is also applicable to e~mai1 services.

FIGS. 14a to 14f illustrate menu screens illustrating embodiments the of
information search service, information provision service and e-mail service over the
Internet network with portable data communication equipment, when using the
character/symbol generation method of the present invention as a user interface. First,
the user chooses number 2 on the menu screen as shown in FIG. 14a, to access the

desired Intemnet service. On the menu screen of FIG. 14b, the user chooses number 1

when he/she has knowledge of the URL (i.e., the address of the information

provider’s homepage); or number 2 when he/she has knowledge of the key word for
information to be searched. The number 1 on the menu screen of FIG. 14b enables a
character entry screen of FIG. 14c.and number 2 enables a character entry screen of
FIG. 14d. As the URL has a form as described above, the user need only to enter
ﬁasic strokes corresponding to the desired character, according to the composition
rule as defined in Table 4 in the alphabet mode. Under the choice of number 2, the
user has to enter character strokes according to the corresponding composition rule,
és described in the case of the URL entry for the native language mode, (i.e., Hangul
(Korean) mode, Chinese mode, Japanese mode, Arabic mode, Russian Cyrillic mode,
Hebrew mode, Thai mode, Malay mode, or Devzinagari mode).

When the user chooses number 3 on the menu screen of FIG. 14a in order to
send e-mail, a character entry screen is displayed as shown in FIG 14e, and when the
user enters the addressee’s e-mail éddress, a title entry screen is displayed as shown
in FIG. 14f. On these character entry screens, characters are entered in a similar way
to the URL address or search terms.

Now, a description will be given as to the various practical embodiments for

equipment which uses this character/symbol generation method of the present
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invention as a user interface. Detailed entry of the following information cannot be
supplied due to information provider’s protocol: telephone number guide, Internet
directory, transaction with banks and securities firms, government administration
service and various kinds of other information, etc. For that reason, the entries will
be generalized in the following embodiments.

FIG. 15 illustfates an embodiment of the telephone number search service
with portable data communication equipment, using the character/symbol generation
method of the present invention as a user interface. The telephone number
information service is presently supported over the Internet on a wirev telephone

format, but this option has never been provided on portable data communication

equipment such as a portable telephone. According to this embodiment, the user

chooses the Internet mode on the menu screen as shown in FIG. 14b, and then the
URL entry on the menu screen of the same drawing. The user then enters the
corresponding URL, (i.e. www.ktl14.co.kr) for a telephone number information
service site, on the character entry screen of FIG. 14c¢ in a manner as described above.
Subsequently, the user has to follow thé service procedures as supplied by the
information provider. To receive the telephone number information service from the
Korean telecommunication company according to the serﬁce procedures, the user
must choose number 1 on the menu screen as shown on the left side of FIG. 15. This
will result in the display of a character entry screen as shown on the top right side of
FIG. 15, and the user may then sequentially enter their name and the place name on
the character entry screen. Alternatively, the user may choose number 2 on the menu
screen, to display a character entry screen as shown on the bottom right side of FIG.
15. Then they may and sequentially enter the business type and the company name

on the character entry screen.
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FIG. 16 illustrates an embodiment of the banking service with portable data
communication equipment using the character/symbol generation method of the
present invention as a user interface. Thus, the service may be implemented for the

first time by utilizing this embodiment. First, the user chooses his/her desired

~ banking service on a main menu screen as shown on the top left side of FIG. 16, and

enters the code or name of a desired bank. Then, an entry screen as shown on the top
right side of FIG. 16 appears, requesting the user to enter their user ID and password.
It is recommended that the user’s bank ID should be made up of either Hangul or
English characters, as to enter the user ID as ‘3 HE 43" on the equipment with a user
interface using the conventional character entry system, the user will have to enter
‘A" in the Hangul mode, ‘He’ in the alphabet mode, and then ‘A3’ in the Hangul mode.
This may lead to a greater frequency of input errors. However, the present invention
in which basic strokes are assigned to the individual numeral keys on a

correspondent one-to-one basis, will allow the user to easily find the basic strokes

~with few input errors. The present invention also supports the monetary units

necessary to the banking service according to Table 7, and is applicable to
international Internet banking services without any difficulty. This invention may
be easily applied to various kinds of purposes: check inquiry service, lottery winning
inquiry service, credit card settlement amount of each month through Internet, and an
inquiry service for credit card use limits. It may also be possible to apply the
invention to the following purposes: Visa card firm’s URL (e.g., on-line Visa
services for foreign exchange Visa card firms), user IDs and passwords, and other
services requiring character entry.

FIG. 17 illustrates an embodiment of the reservation service with portable

data communication equipment, using the character/symbol generation method of the
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present invention as a user interface; such a service is implemented for the first time

by this embodiment. The reservation service covers various kinds of purposes:
railway, express bus, airline, play, cinema, hotel and other types of tickets. The

service normally demands several stages of character entry: for instance, user’s ID

5 and password, bank account for settlement, credit card number, destination,
nomination date and time, etc. The airline ticket reservation service also demands

various kinds of entry by combining Korean letters and alphabets (see Fig 17):
destination, airline, passenger name, resident ID number, passport number and others.

A mobile phone based on this invention may satisfy those requirements easily. Table

10 28 shows a comparison in regard to the number of keystrokes for an alphabetic place
name between the conventional internal standard method and the present invention

method, where the present invention demonstrates a reduced number of keystrokes in

comparison.
15 [Table 28]
Alphabetic ol The conventional internal || The present invention
phabelic place name standard method method
Tokyo 12 8
New York 12 12

FIG. 18 illustrates an embodiment of the Internet address information
service with portable data communication equipment, using the character/symbol
generation method of the present invention as a user interface. Internet address

20 information service is normally called an Internet directory service, and even on the
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character entry screen as shown in FIG. 16, the present invention allows the user to

readily enter the user name and the country name in both English and Japanese for

- this service.

FIGS. 19a and 19b illustrate an embodiment of administrative services with
portable data communication equipment, using the character/symbél generation
method of the present invention as a user interface. Entry of numerals or characters
may be required in case of a search service for stolen cars (see FIG. 19a) and a
person inquiry service (see FIG. 19b). Other government administration services may
require the entry and specific inclusion of issued certified copy and abstract of
resident registration, academic record and graduate certificate for the universities and
colleges by fax or Internet.

FIG. 20 is a drawing illustrating an embodiment for providing electronic

- commerce services with portable data communication equipment, using the

character/symbol generaﬁon method of the present invention as the user interface.
The electronic commerce service may adopt various kinds of subjects. For instance,
an information provider who operates a real estate brokerage business may give
cither real estate sale service or rental brokerage services through the menu selection
screen and the character entry screen (See FIG. 20). The electronic commerce service
may supply a variety of services as follows: (1) an Internet service offering sale
information regarding new books, best sellers, CDs and records, etc., (2) the sale of
horse race tickets and confirmation of dividend rates, (3) the purchase of lottery
tickets and confirmation of lottery winner, (4) food delivery service, etc.

FIG. 21 is a drawing illustrating an. embodiment of traffic information
service with portable data communication equipment, using the character/symbol

generation method of the present invention as a user interface.
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FIG. 22 is a drawing illustrating an embodiment of the stock exchange
information service with portable data communication equipment using the
character/symbol generation method of the present invention as a user interface.

FIG. 23 is a drawing illustrating an embodiment of the news search service
with portable data communication equipment using the character/symbol generation
method of the present invention as a user interface. As shown in FIGS. 21, 22 and 23,
usingbthe character/symbol generation method of the present invention as a user
interface, allows the user to readily enter place names for traffic information,
company names for stock exchange information, information fype, and characters
necessary to acquire a variety of sérvices such as news, sports game results, weather
forecast, etc.

FIG. 24 is a drawing illustrating a method for performing calculations with
portable data communication equipment, using the character/symbol generation
method of the present invention as a user interface. In this scenario, mathematic
symbols of operation such as ‘+, -, ‘X', *=' and ‘%’ can be readily prbduced

according to the composition rule as shown in Table 5. To perform the arithmetic

* operation using the numerals and mathematic symbols of operation as shown in FIG.

24, for example, the user has only to sequentially enter 2500° in the numeral
(default) mode, basic strokes of ‘ /' and * \ ' in the calculation mode, ‘5’ in the
numeral mode, basic strokes of ‘0’, ‘ /' and ‘O’ in the calculation mode, ‘25’ in the
numeral mode, and basic strokes of ‘—' and ‘—’ in the calculation mode. Of course,
the program for individual arithmetic operators will have to be previously loéded in
the device.

Besides, the present invention is also applicable to Internet portal services.

A portal service refers to a service for supplying integrated information through
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| Internet sites, and facilitéting the search for various kinds of information within
specialized fields (i.e., medical information about stomach diseases, hernia of a disk,
etc). To acquire such customized information, the user has to know various kinds of
entry items and have access to information from each country in the world by using
the multiplicity of languages on the Internet. The user can utilize the present
invention method as a ﬁser interface to be provided with various services in a
convenient mannér.

The user interface of the present invention may be adopted as a remote
control system for digital TV broadcasting. Such broadcasting is typified by an
interactive mode via a digital TV between spectators and the broadcasting station.
The user interface can supply not only Internet services, but also real time
information such as public opinion surveys. A wireless keyboard for general-purpose
computers may be used in the interaction with the typical digital TV. From the
viewpoint of spectators, however, fhey will be accustomed to using a remote control
system for analog TV broadcasting, and therefore may readily handle a remote
control system using the present invention method embodied in the form of a user
interface. This is in contrast to the alternative system of a wireless keyboard with a
number of keys. |

The user interface using the character/symbol generation method of the
present invention can also be used effectively to memorize telephone numbers. For

| instance, telephone exchange numbers of ‘080’ and ‘060’ may be readily available
by collect call numbers or special telephone numbers supplied by the information
provider, so that the user may easily access these numbers. For. instance, assuming
that 080-1808 is be designated as the collect call number for “F%-&3} (Kookmin

Bank), the telephone number consists of an initial phoneme of each syllabic of =7l
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23}, in other words, 4-digits of ‘71, &, O, &’. To generate the 4-digits, the user
may memorize the first basic strokes of the composition rule, i.e., ‘ 77(1), —(8), O(0),
—(8)". A location such as The Industrial Property Office (‘53]%’), however,
includes an initial phoneme of ‘—(8), C(7), —(8), O(0) of ‘53]’, which
corresponds to the telephone number of 080-8780. Considering the limited
accommodation capac.ity of a 4-digit telephone number, such telephone numbers are
likely to reach up to 7-digits in the future; this eventuality will only increase the
efficiency for the user interface of the present invention. This is because ‘533
cbntains ‘—, C, —, O, —, X', which is an arrangement of basic strokes of the
initial phoneme of each syllabic unit, so that the basic strokes may be used to fill 6-
digits of ‘080-xxx-xxxx" and fill the remaining one digit with ‘0’. In this way, the
user can make use of a telephone number for a specific government organization by
remembering the name only without memorizing a telephone number specially.

FIG. 25 is a drawing comparing the user interface system using the present
invention with the conventional user interface system, in regard to keystroke
efficiency. For example, the keystroke efficiency is given as in Table 29 in the case
of sending sentences in English, Japanese and Korean corresponding to the entries of

the text as shown in FIG. 25 via the e-mail service.

[Table 29]
Character Sentences Present Invention Prior Art
: 36 keystrokes
English Sent me the document 32 keystrokes (International Standard)
Japanese EXFLFE-> T3 26 keystrokes -36 keystrokes
P (SYORUIOOKUTTEKUDASAD|l  (in Table 8) (in FIG. 3)
Korean ~ 27 keystrokes
CAAEE >3 O
(Hangul) 17E 2HFAL 27 keystrokes (Cited Reference 4)
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As seen from Table 29, the present invention uses a multilingual character
common interface for graphical basic strokes in order to simplify the representations
on the keypad. Thus this system allows the user to easily and rapidly enter desired
multilingual characters, with a reduced number of keystrokes.

The character/symbol generation method and the data communication
service method using the same system, according to the present invention, are not
limited to the disclosed embodiments. On the contrary, it is intended to cover various
modifications and equivalent arrangements included within the spirit and scope of
the appended claims.

As described above, the character/symbol generation method and the data
communication service method using the same system according to the present
invention have the advantageous effects as follows:

1. Characters are to be produced by using basic strokes predicated on
common factors for multiple language characters and symbols. Thus the user is
allowed to enter almost all language characters and symbols by means of a single

user interface, as well as generate multiple language characters and symbols in

- accordance with the stroke order. Thus they may easily memorize the language

characters and symbols.

2. Basic strokes are assigned to the keys on an almost one-to-one
correspondent basis, thereby making the representations on the surface of the keys
simpler and larger. This allows users to recognize the symbolic representations and
reduce the time for finding a desired key, as they increase the character input speed.

3. As the basic strokes are assigned to the keys on an almost one-to-one

correspondent basis, the characters are generated with the minimum number of
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keystrokes; this activity is much less than in the case of using a conventional
character-based interface.

4. Composition rules have been defined clearly enough to prevent any
ambiguity, so that the user need not stroke the termination key in order to distinguish
phonemes or syllabics, this reducfng the number of keystrokes.

5. If it is necessary to input a termination signal, the private key input
method is replaced to automatically distinguish phonemes or syllabics by using either
the key pressing time difference, or the spacing of words.

6. Both standard composition rule and the shortened composition rule shall
be provided within a range that removes ambiguity for phonemes or syllabics. This
will allow both beginners and experts to make use of the system conveniently.

7. Where the usér interface for portable data communication equipment is
of a high-speed nature, large capacity and global technical specifications such as
IMT2000 (International Mobile Telecommunication 2000) may be taken advantage
of as detailed above. In such a caée, the user is enabled to make use of various kinds
of interactive services: searches and inquiries, e-mail and e-commerce, etc.

8. The basic strokes extracted from the common morphological elements of
the language characters can be used to select the telephone number in connection
with the name of the telephone’s owner; this function can readily be applied to

various kinds of advertising.
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What is claimed is:

1. A method for generating characters or symbols, comprising the
steps of:
defining ‘N, ‘U’ 'C’, DL L = N O, Y, 7( VA
5 and ‘~’ as basic strokes;

compounding at least one basic stroke in sequence to define a composition
rule for generating each language character or symbol;
processing basic stroke input from keys to which the basic strokes are
assigned, according to the composition rule to generate the corresponding character
10 or symbol. |
2. The method as detailed in claim 1, wherein the basic strokes are
separately assigned to twelve numeral keys according to the international standard
system. |
3. A method for generating characters, comprising the steps of:
15 defining ‘N, ‘U’,‘C’, D%, 17, =", "\, 07, "L and “ R as a basic stroke
for a set of Korean consonants;
compounding at least one basic stroke in sequence to define a composition
rule for generating each consonant,
processing basic stroke. input from keys to which the basic strokes are
20 assigned, according to the composition rule to generate the corresponding character
or symbol.
4. A method for generating characters, comprising the steps of:
defining ‘C’, ‘2", ‘1", ‘=", /", 0\ O ‘W and ‘X’ as basic strokes
based on the morphology of Katakana for Japanese Kana;

25 compounding at least one basic stroke in sequence to define a composition
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rule for generating each phoneme;
processing basic stroke input from keys to which the basic strokes are

assigned, according to the composition rule to generate the corresponding character

or symbol.

5. A metﬁod for generating characters or syrnbols; comprising the
steps of:

defining ‘N’, ‘U, ‘C’, D, 10, ="M\, - T and 'O’ as basic strokes;

compounding at least one basic stroke in sequence to define a composition
rule fqr g‘enerating each language character or symbol;

processing basic stroke input from keys to which the basic strokes are
assigned, according to the composition rule to generate the corresponding character
or symbol.

6. The method as cléimed in claim 5, wherein the language characters
include alphabets.
| 7. The method as claimed in claim 6, wherein for a set of the Japanese
Kana, the method further comprises the steps of:

compounding at least one basic stroke in sequence to define a Japanese
character composition rule, which defines alphabet representations based on the
pronunciation of Japanese;

processing basic stroke input from the-keys to which the basic strokes are
assigned, according to the composition rule to generate each Japanese Kana character.

8. The method as claimed in claim 6, wherein for a set of Chinese
Hanzi, the method further comprises the steps of:

compounding at least one basic stroke in sequence and mixing alphabet

representations based on the pronunciation of Chinese with four-tone symbols to
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define a Pinyin composition rule;

generating Chinese Hanzi according to the Pinyin composition rule and a

Hanzi code table.

9. The method as claimed in claim 8, wherein the four-tone symbols
5 are defined by compounding at least one basic stroke of ‘—’," /', “\"and "U".
10. The method as claimed in claim 5, wherein the language characters

include Russian Cyrillic characters.
11. The rﬁethod as claimed in claim 5, wherein the language characters
include Hebrew characters.
10 12. The method as claimed in claim 5, wherein the language characters
include Arabic characters.
13. The method as claimed in claim 5, wherein the language characters

include Devanagari characters.

14. The method as claimed in claim 5, wherein the language characters
15 include Malay characters.
15. The method as claimed in claim 5, wherein the language characters

include Thai characters.

16. The method as claimed in claim 5, wherein the language characters
include Hangul (Korean) characters.

20 17. The method as claimed in claim 5, wherein the language characters

include Japanese Kana characters.

18. The method as claimed in any one of claims 5 to 17, further
comprising the step of inputting at least one specific basic stroke included in an input
sequence of basic strokes, which constitute a word of the language character to

25 generate the word.
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19. A method for generating characters or symbols, comprising the
steps of:
| defining ‘N’, ‘U, ‘T, D00 =L “\'", "« "and ‘O’ as basic strokes;
compounding in sequence, at least one basic stroke and at least one
s characteristic stroke inherently defined in relation to the morphological
characteristics of each language character to define a composition rule for generating
each language character;

processing the basic stroke and ‘characteristic stroke input from keys to
which the basic strokes and the characteristic strokes used in the composition rule are

10 assigned, according to the composition rule to generate the corresponding character
or symbol.

20. The method as claimed in claim 19, wherein characteristic strokes
of ‘L', ‘&', ‘m’, ‘R, ‘X', ‘A, ‘E', ‘I’ and ‘T’ are used for a set of Korean
characters.

15 21. The method as claimed in claim 20, wherein basic strokes of ‘I,

‘U’,‘C’, ‘D’ and ‘O’ are used for a set of Korean characters.

22. The method as claimed in claim 19, wheréin characteristic strokes
of ‘=»','7’,*=", ‘X" and ‘v’ are used for a set of Japanese Kana characters.
23. The method as claimed in claim 22, wherein basic strokes of “ | 7,
20 ‘—' “/’,*\"and ‘ * ’ are used for a set of Japanese Kana characters.
24, The method as c¢laimed in claim 19, wherein characteristic strokes

of ‘~’and ‘¢’ are used for a set of Arabic characters.

25. The method as claimed in claim 24, wherein basic strokes of ‘U’,
‘D=, 1, V0, and ‘O’ are used for a set of Arabic characters.
25 26. The method as claimed in claim 19, wherein characteristic strokes
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of =t Y D /', *V'and* "’ are used for a set of Hebrew characters.

217. The method as claimed in claim 26, wherein basic strokes of * 1 7,
‘—' */’,"\"and ‘ - ' are used for a set of Hebrew characters.

28. The method as claimed in claim 19, wherein characteristic strokes

5 of ‘', '’ () 6V '€ and ‘' are used for a set of Malay characters.

29. The method as claimed in claim 28, wherein basic strokes of M,
‘U, rc’, D’ 1, ‘—" and ‘O’ are used for a set of Malay characters.

30. The method as claimed in claim 19, wherein characteristic strokes

ofl rl’ ‘T,, 52'5’ (-'—l’ 581, 131’ ‘T!’ :61, (L.l a.nd I\ are used for a Set Of

10 Devanagari characters.
31. The method as claimed in claim 30, wherein basic strokes of ‘', '
‘yree, ot ="\, - and ‘O are used for a set of Devanagari characters.
32. The fnethod as claimed in claim 19, wherein characteristic strokes

of . tor Ly, o VR ol V@ W e b T and @ are used
15 for a set of Thai characters.
33. The method as claimed in claim 32, wherein basic strokes of “1°,
‘' /" and ‘\' are used for a set of Thai characters.
34. The method as claimed in any one of claims 19 to 33, further
comprising the steps of:
20 | defining the basic strokes and the characteristic strokes as character strokes;
inputting at least one specific character stroke included in an input sequence
of the character strokes, which constitute a word of each language character to
generate the word.
35. A method for data communication services, wherein the method

25 uses a character/symbol generation system as an input interface, with the
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character/symbol generation system comprising the steps of:
defining ‘N’, ‘U, ‘C’, D 1= 7, "\ - T and 'O’ as basic strokes;
compounding at least one basic stroke in sequence to define a composition
rule for generating each language character or symbol;

5 processing the basic stroke input from keys to which the basic strokes are
assigned, according to the composition rule to generate the corresponding character
or symbol.

36. A method for data communication services, wherein the method
uses | a character/symbol generation system as an input interface, with the
10 character/symbol generation system comprising the steps of:
defining ‘N, ‘U’ ‘C’, D U =" 7V, s Tand ‘O’ as basic strokes;
compounding, in sequence, at least one basic stroke and at least one
characteristic stroke inherently defined in relation to the morphological
characteristics of each language character to define a composition rule for generating
15 each language character; |
processing the basic stroke and characteristic stroke input from keys to
which the basic strokes and the characteristic strokes used in the composition rule are
assigned, according to the composition rule to generate the corresponding character

or symbol.

20

25
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