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METHOD AND APPARATUS FOR | NPUTTI NG CHARACTER THROUGH
PO NTI NG DEVI CE Technical Field 5 The present
invention relates to a nethod and apparatus for

i nputting characters through a pointing device such
as a stylus or a nouse. Background Art 10
Conventionally, a user can input a character by
pressing a key of a virtual keyboard displayed on a
touch screen of a personal digital assistant (PDA) by
means of a stylus, or by directly witing a character
on an input part of a display unit by 15 neans of the
stylus. However, when the virtual keyboard is used, 1

it i sMeaHondiZND QEEARIUS RECIINFUTTUNG CHARKCTER! €r
rapi dly and accurately since there are a

THROUGH POINTING DEVICE

Technical Field
The present invention relates to a method and
apparatus for inputting characters through a

pointing device such as a stylus or a mouse.

Background Art

Conventionally, a user can input a character
by pressing a key of a virtual keyboard displayed
on a touch screen of a personal digital assistant
(PDA) by means of a stylus, or by directly writing
a character on an input part of a display unit by
means of the stylus.

However, when the virtual keyboard is used,



| arge nunber of keys in the virtual keyboard and each
of the keys is small in size. On the other 5 hand,
when the user directly wites a character on the

i nput part of the display unit, it is difficult for
the user to rapidly input the character. Further, it
may be difficult to identify the character inputted
by the user. 10 Technical Solution The present

i nvention provides a nethod and apparatus for

i nputting characters through a pointing device, which
allows a user to select 15 input areas of the
characters rapidly and accurately by reducing the
nupberi of yapyt @ eascu2tandoto gutpukrt heochanpgters
assigned to each of the input areas selectively and

conveniently.
character rapidly and accurately since there are a

large number of keys in the virtual keyboard and
each of the keys is small in size. On the other
hand, when the user directly writes a character on
the input part of the display unit, it is
difficult for the user to rapidly input the
character. Further, it may be difficult to

identify the character inputted by the user.

Technical Solution

The present invention provides a method and
apparatus for inputting characters through a
pointing device, which allows a user to select
input areas of the characters rapidly and

accurately by reducing the number of input areas
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Advant ageous Effects 5 According to the present
invention, it is possible to easily and rapidly input
characters on an apparatus such as a personal digital
assi stant equi pped with a pointing device. 10
Description of Drawi ngs The above and ot her features
and advantages of the present invention will becone
nore apparent by describing in detail exenplary
enbodi nents thereof with reference to the attached
draw ngs in 15 which: Fig. 1 is a personal digital
assistant (PDA) 3 using a stylus as a pointing
device; Figs. 2 to 5 are keypads each having 4-by-3

keypad tar esutputWhi B8 RUFBRter £ngh s sénad phabatssh of
synbol s, or Korean al phabets are arranged

the input areas selectively and conveniently.

Advantageous Effects

According to the present invention, it 1is
possible to easily and rapidly input characters on
an apparatus such as a personal digital assistant

equipped with a pointing device.

Description of Drawings

The above and other features and advantages
of the present invention will become more apparent
by describing in detail exemplary embodiments
thereof with reference to the attached drawings in
which:

Fig. 1 is a personal digital assistant (PDA)
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5

according to an enbodi nent of the present

invention; Fig. 6 is a nethod of selectively inputting

a

plurality of characters assigned to an input area

t hrough a pointing device according to an 10

enbodi nent of the present invention; Fig. 7 is another
enbodi nent of a third input pattern shown in Fig. 6;
Fig. 8 is a nmethod of selectively inputting a
plurality of characters assigned to an input area 15
t hrough a pointing device according to anot her

enbodi nent of the present invention; 4 Fig. 9is a

nmet hod of inputting a charactér in an extended i nput
argainfi gsst§Ouboad3aapeinktingdsedficienput ting
characters according to the nethods of Figs. 8 and

Figs. 2 to 5 are keypads each having 4-by-3

keypad area on which numerals, English alphabets,

symbols, or Korean alphabets are arranged

according to an embodiment of the present

invention;

Fig. 6 is a method of selectively inputting a

plurality of characters assigned to an input area

through a pointing device according to an

embodiment of the present invention;

Fig. 7 is another embodiment of a third input

pattern shown in Fig. 6;

Fig. 8 is a method of selectively inputting a

plurality of characters assigned to an input area

through a pointing device according to another

embodiment of the present invention;
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59, Fig. 14 is a flow chart of a nethod of inputting
a character according to an enbodi nent of the present
invention; and Fig. 15 is a block diagram of an
apparatus 10 for inputting a character according to
an enbodi nent of the present invention. Best Modde
According to an aspect of the present 15 invention,
there is provided a nmethod of inputting a character

t hrough a pointing device, the nethod 5 including:
(a) dividing an input area of the pointing device
into a plurality of input sub- areas and assigning a
plurality of characters constituting a character set

of a curignt o5 tharaciahdwdert @ ngach iefy thechapdtter
sub-areas; (b)
in an extended input area;

Figs. 10 to 13 are methods of inputting
characters according to the methods of Figs. 8 and
9;

Fig. 14 is a flow <chart of a method of
inputting a character according to an embodiment
of the present invention; and

Fig. 15 is a block diagram of an apparatus

for inputting a character according to an

embodiment of the present invention.

Best Mode
According to an aspect of the present
invention, there is provided a method of inputting

a character through a pointing device, the method
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inputting an input pattern through the pointing
device in a selected one of the input sub-areas; and
(c) selectively outputting one of the characters
assigned to the selected i nput sub-area 10 according
to whether the input pattern of the pointing device
is a point, aline having nore than a predeterm ned
length, a line bent a predeternm ned nunber of tines
with nore than a predeterm ned angle and having nore
than a 15 predeterm ned | ength, or a round shape.
Preferably, in the step (c), a first 6 character is
sel ected anong the characters assigned to the

selget gdihgput (syb- aieaqwhgn an pehpLiti SakrBRUL otthr gHgh
the pointing device, a second character is selected
when a line having 5 nore than a predeterm ned | ength
i sPPhptiinga d¢wiee into a plurality of input sub-

areas and assigning a plurality of characters
constituting a character set of a current
character mode to each of the input sub-areas; (b)
inputting an input pattern through the pointing
device in a selected one of the input sub-areas;
and (c) selectively outputting one of the
characters assigned to the selected input sub-area
according to whether the input pattern of the
pointing device is a point, a line having more
than a predetermined length, a line Dbent a
predetermined number of times with more than a
predetermined angle and having more than a
predetermined length, or a round shape.

Preferably, in the step (c), a first



character is selected when a line bent a
predeterm ned nunber of tinmes with nore than a
predet erm ned angl e and having nore than a
predeterm ned length is input, or a predeterm ned 10
character or command is selected when a round shape
is input. Preferably, in the step (c), when it is
determ ned whet her the input pattern is a point, a
line having nore than a predetermned |length, a 15
line bent a predeterm ned nunber of tinmes with nore
than a predeterm ned angle and having nore 7 than a
predeterm ned | ength, or a round shape, a line

pregeedtBgrfromt hasoud st sle t anddify | Nshée othaaBckBpHt
area and a |ine proceeding fromthe inside to the
outside of the input area are not 5 considered as
pagssofnee tqputhepaseepgted input sub-area when a

point 1s input through the pointing device, a
second character is selected when a line having
more than a predetermined length is input, a third
character is selected when a line bent a
predetermined number of times with more than a
predetermined angle and having more than a
predetermined length is input, or a predetermined
character or command is selected when a round
shape is input.

Preferably, in the step (¢), when it 1is
determined whether the input pattern is a point, a
line having more than a predetermined length, a
line bent a predetermined number of times with

more than a predetermined angle and having more
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Preferably, in the step (b), when the input pattern
is input through the pointing device in an extended
i nput sub-area that is extended by a predetermn ned
size fromeach of the input sub 10 areas, the input
pattern is considered to be input in the selected

i nput sub-area. According to another aspect of the
present invention, there is provided an apparatus for
i nputting a character through a pointing device, 15
including: an input part allowng a user to input an
i nput pattern through the pointing device in an 8

i nput area of the pointing device, the input area

bet Rgndiavi gleslié £1& Bman §h Unahighth ,0f o NRULr cHiRE ASRBSe, a
each being assigned a plurality of characters

constituting a character set of a current 5 character
nodéneapdogepddeassi man palre sultedtdievdloy the inside of

an input area and a line proceeding from the
inside to the outside of the input area are not
considered as part of the input pattern.

Preferably, in the step (b), when the input
pattern is input through the pointing device in an
extended input sub-area that 1is extended by a
predetermined size from each of the input sub-
areas, the input pattern is considered to be input
in the selected input sub-area.

According to another aspect of the present
invention, there 1is ©provided an apparatus for
inputting a character through a pointing device,
including: an input part allowing a user to input

an input pattern through the pointing device in an
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out putting one of characters assigned to the selected
i nput sub-area according to whether the input pattern
of the pointing device is a point, a |ine having nore
than a predetermned length, a 10 Iine bent a
predeterm ned nunber of times with nore than a
predeterm ned angl e and having nore than a
predeterm ned | ength, or a round shape. Mode for

I nvention 15 Exenpl ary enbodi ments in accordance with
the present invention will now be described in detai
9 with reference to the acconpanying drawings. Fig. 1
is a personal digital assistant (PDA) wusing a stylus

asi fpPOi BbAY Fe e pdi PP Nakydes  a dral nixg&QtY 1004
and a stylus 5 110. %he mai n body 100 i ncludes a

di splay part serving as a touch screen and displ ayi ng
dabtain@ divided into a plurality of input sub-areas

each being assigned a plurality of characters
constituting a character set of a current
character mode; and a processing part selectively
outputting one of characters assigned to the
selected input sub-area according to whether the
input pattern of the pointing device is a point, a
line having more than a predetermined length, a
line bent a predetermined number of times with
more than a predetermined angle and having more

than a predetermined length, or a round shape.

Mode for Invention
Exemplary embodiments in accordance with the

present invention will now be described in detail



user inputs a command by selecting an icon or a nenu
di spl ayed on the display part by neans of the stylus
110, or inputs a text by pressing keys on a 10 virtua
keyboard 120 di spl ayed on the display part or by
directly witing characters on an input area 130.
Figs. 2 to 5 are keypads each having 4-by-3 keypad
area on which nunerals, English al phabets, 15
synbol s, or Korean al phabets are arranged according to
an enbodi ment of the present 10 invention. A
character set consisting of nunerals, English

al phabets, synbols, or Korean al phabets is provided

ony At keypadr bavé ngo 4t RY - 3ckempadyahgadaldingsi.s i nput
by neans of a pointing device. In Fig. 2, nunerals are

arranged in the sane manner as those
Fig. 1 is a personal digital assistant (PDA)

using a stylus as a pointing device.

A PDA includes a main body 100 and a stylus
110. The main body 100 includes a display part
serving as a touch screen and displaying data. A
user inputs a command by selecting an icon or a
menu displayed on the display part by means of the
stylus 110, or inputs a text by pressing keys on a
virtual keyboard 120 displayed on the display part
or by directly writing characters on an input area
130.

Figs. 2 to 5 are keypads each having 4-by-3
keypad area on which numerals, English alphabets,
symbols, or Korean alphabets are arranged

according to an embodiment of the present

10
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of a tel ephone having a typical 4-by-3 keypad. In
Figs. 3to 5 English al phabets, synbols, and Korean
al phabets are arranged in consideration of 10 usage
frequency or operation efficiency. In the 4-by-3
keypad arranged in this manner, a character is input
by selecting a key on the 4- by-3 keypad through the
poi nting device shown in Fig. 1. The character set of
nunmeral s, English 15 al phabets, synbols, or Korean

al phabets, or other character set corresponds to the
4-by-3 keypad 11 according to a selected character
node. In addition to the 4-by-3 keypad area provided
fornvéepuidhng characters, an additional area for

i nputting a command, such as node 5 changi ng,

del eting, or spacing, nmay be provided. Further, the
remai nilng Fhpuecheea ctdfer ¢papishéng of numerals,

English alphabets, symbols, or Korean alphabets is
provided on a keypad having 4-by-3 keypad area and
is input by means of a pointing device. In Fig. 2,
numerals are arranged in the same manner as those
of a telephone having a typical 4-by-3 keypad. In
Figs. 3 to 5, English alphabets, symbols, and
Korean alphabets are arranged in consideration of
usage frequency or operation efficiency.
In the 4-by-3 keypad arranged in this manner,

a character is input by selecting a key on the 4-
by-3 keypad through the pointing device shown in
Fig. 1. The character set of numerals, English
alphabets, symbols, or Korean alphabets, or other

character set corresponds to the 4-by-3 keypad

11
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4-by-3 keypad area and the above-nentioned additiona
area may be set as a single input area for

conveni ence of use. For exanple, the 10 renmi ni ng

i nput area other than the 4-by-3 keypad area may be
set as a single input area and be assigned a spacing
command. When the spacing command needs to be input
during inputting characters, the pointing device has
only to be 15 noved out of the 4-by-3 keypad area
without the need to press a key (e.g., a button "0
or 12 that corresponds to the spacing command. Fig. 6
is a nethod of selectively inputting a plurality of

chacasteifgassi gneditetan cthpYhcakeamoder.ough a
poi nting device according to an 5 enbodi nent of the
present invention. For exanple, when one of the
charact®r sedglition to the 4-by-3 keypad area

provided for inputting characters, an additional
area for inputting a command, such as mode-
changing, deleting, or spacing, may be provided.
Further, the remaining input area other than the
4-by-3 keypad area and the above-mentioned
additional area may be set as a single input area
for convenience of use. For example, the
remaining input area other than the 4-by-3 keypad
area may be set as a single input area and be
assigned a spacing command. When the spacing
command needs to Dbe input during inputting
characters, the pointing device has only to be
moved out of the 4-by-3 keypad area without the

need to press a key (e.g., a button ‘0’ or ‘#')

12



shown in Figs. 2 to 5 is displayed on the display
part according to a current character node, a user

sel ects one of keys constituting the displayed 10
character set and inputs a desired character through
the nmethod shown in Fig. 6. Afirst input pattern 310
is to touch a key Ilike marking the key with a dot. A
second input pattern 320 is to draw a |ine having
nore than a 15 predetermned |ength. A third input
pattern 330 is to draw a line bent with nore than a
13 predeterm ned angl e and having nore than a
predeterm ned length. A fourth input pattern 340 is
t otdsawcarrespdnabape. tbesphhentyi Esmaf@gut pattern
310 is input, a first character is input 5 anong a

plurality of characters assigned to a corresponding
key. WIS t he secondeithpdt qfatxerartively inputting a

plurality of characters assigned to an input area
through a pointing device according to an
embodiment of the present invention.

For example, when one of the character sets
shown in Figs. 2 to 5 is displayed on the display
part according to a current character mode, a user
selects one of keys. constituting the displayed
character set and inputs a desired character
through the method shown in Fig. 6.

A first input pattern 310 is to touch a key
like marking the key with a dot. A second input
pattern 320 is to draw a line having more than a
predetermined length. A third input pattern 330

is to draw a line bent with more than a

13
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320 is input, a second character is input. Wen the
third input pattern 330 is input, a third character
is input. When the fourth input pattern 10 340 is
input, a predeterm ned character is output or a
predeterm ned command is performed in a selected
area. A position of a dot or a position and direction
of a line does not matter in a selected 15 input

area. A length of the line does not matter if only the
line has nore than a predetermned 14 |ength. For
exanple, in case of a pixel unit, a I|ine having nore
than five pixels nay be considered to be a line
hapiredea epirddetder namngte | emgt h. nhAWERga sioHeus tBaRff a
fromthe input area, 5 a current input operation is

considered to be conpleted. On the other hand, the
Stypﬁgeﬁgéggned length. A fourth input pattern 340

is to draw a round shape. When the first input
pattern 310 is input, a first character is input
among a plurality of characters assigned to a
corresponding key. When the second input pattern
320 is input, a second character is input. When
the third input pattern 330 is input, a third
character is input. When the fourth input pattern
340 is input, a predetermined character is output
or a predetermined command 1is performed in a
selected area.

A position of a dot or a position and
direction of a line does not matter in a selected
input area. A length of the line does not matter

if only the 1line has more than a predetermined

14



not to be off fromthe input area when the current

i nput operation can be clearly distinguished from the
next input operation. Wien the stylus is 10
tenporarily deviated froma selected i nput area
within a predeterm ned range during the input
operation, the input operation nay be considered to
be perforned in the selected input area. That is, for
exanpl e, when a selected input 15 area in a display
part is small in size, it is difficult for a user to
i nput the above-nentioned 15 input patterns in the
selected input area. Thus, an area falling within a

predegsenm ned o anggd rOM i hhedsrpud £ aae%iix%lpr@fﬂ,abhy
defined as an extended i nput area so that an input
operation in 5 the extended i nput area can be
cohsneer édvtimdbe mparei nputamperatiiecon phxehe salaget ede
i nput area. The
considered to be a line having a predetermined
length. When a stylus is off from the input area,
5 a current input operation 1is considered to be
completed. On the other hand, the stylus needs
not to be off from the input area when the current
input operation can be clearly distinguished from
the next input operation. When the stylus 1is
10 temporarily deviated from a selected input area
within a predetermined range during the input
operation, the input operation may be considered
to be performed in the selected input area.
That is, for example, when a selected input

15 area in a display part is small in size, it 1is

difficult for a user to input the above-mentioned

15
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I nput operation in the extended input area wll be
described with reference to Figs. 9 to 13. For
exanple, in an English al phabet node 10 having the
character set arranged as shown in Fig. 3, when a dot
is marked by the use of the first input pattern 310,

an al phabet "e' is input in a key input area in which

characters "ewq' are assigned. Wien a line is drawn
by the use of the 15 second input pattern 320, an

al phabet "W is input. Wen a bent line is drawn by
the use of the third 16 input pattern 330, an

al phabet "q' is input. Wien a round shape is drawn by

thenpgsae @fadtha-dourt hthenpll eatderinsdd, aaeguneraks,
1" is input. The nunmeral "1' is previously set in
the key input 5 area. In an area provided for
changiaf§aa thbkErRg evithin a predetermined range from

the input area 1s ©preferably defined as an
extended input area so that an input operation in
the extended input area can be considered to be an
input operation in the selected input area. The
input operation in the extended input area will be
described with reference to Figs. 9 to 13.

For example, in an English alphabet mode
having the character set arranged as shown in Fig.
3, when a dot 1s marked by the use of the first
input pattern 310, an alphabet ‘e’ is input in a
key input area in which characters ‘ewg’ are
assigned. When a line is drawn by the use of the
second input pattern 320, an alphabet ‘w’ is input.

When a bent line is drawn by the use of the third

16



node, the character node may be changed according to
the input pattern. In a delete area, a user can

del ete character by character, word by word, 10
sentence by sentence, or all characters according to
the input pattern. For exanple, the character node is
changed to a | owercase node when the first input
pattern 310 is input in the area for changing the
character node, the character node is 15 changed to a
node in which a first character is an uppercase
letter and the remaining characters are 17 | owercase
| etters when the second input pattern 320 is input,

t henghar getee rADB0,S Ghangath O ang’ UPPELEase .MEBen
when the third input pattern 330 is 1input, and the
character node is changed to a 5 nuneral node when the
f oar tievindpushappe t ésn BZD1 sbyi it . uFar tferth¢ ofourth
exanpl e, a single character

input pattern 340, a numeral ‘1’ 1is input. The
numeral ‘1’ is previously set in the key input
area.

In an area provided for changing a character
mode, the character mode may be changed according
to the input pattern. In a delete area, a user
can delete character by character, word by word,
sentence by sentence, or all characters according
to the input pattern. For example, the character
mode i1s changed to a lowercase mode when the first
input pattern 310 is input in the area for
changing the character mode, the character mode 1is
changed to a mode in which a first character is an

uppercase letter and the remaining characters are

17



is deleted when the first input pattern 310 is i nput
in the delete area, a single word is deleted when the
second i nput pattern 320 is input, a 10 single
sentence is deleted when the third input pattern 330
Is input, and all characters are deleted when the
fourth input pattern 340 is input. |In addition, for
exanpl e, when the first input pattern 310 is input in
an area corresponding to a 15 key "*' in a current
character node, a synbol is input and a character
node is returned fromthe 18 current character node
to an original character node. In addition, a current

i NpYlcOBgEAL | Dok 1BYs beyhedi SthagUs shega f riompdhepaextrn
I nput operation when 5 the current input operation is

not perfornmed during a predetermned tine interval
ijhOaigtym®yt, the character mode is changed to an

uppercase mode when the third input pattern 330 is
input, and the character mode is changed to a
numeral mode when the fourth input pattern 340 is
input. Further, for example, a single character
is deleted when the first input pattern 310 1is
input in the delete area, a single word is deleted
when the second input pattern 320 is dinput, a
single sentence 1s deleted when the third input
pattern 330 is input, and all characters are
deleted when the fourth input pattern 340 is input.
In addition, for example, when the first input
pattern 310 is input in an area corresponding to a
key '*’ in a current character mode, a symbol is

input and a character mode is returned from the

18
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contacting an input area. Fig. 7 is another enbodi nent
of the third input pattern shown in Fig. 6. 10 A line
is bent one tine in the third input pattern 330 shown
in Fig. 6, while aline bent two or nore tines as
shown in Fig. 7 is considered to be a line inputted
in the third input pattern 330. Fig. 8 is a nethod of
selectively inputting a 15 plurality of characters
assigned to an input area through a pointing device
according to another 19 enbodi nent of the present
invention. Referring to Fig. 8, a pointing device may
be noved fromthe outside to the inside of an input

argareentramdhecidsi g do the syt $rdeiefait hendrhopul
area to input characters continuously and rapidly. In
Fig. 8, a dotted line indicates a

mode.

In addition, a current input operation may be
distinguished from the next input operation when
the current input operation is not performed
during a predetermined time interval with a stylus
contacting an input area.

Fig. 7 1is another embodiment of the third
input pattern shown in Fig. 6.

A line is bent one time in the third input
pattern 330 shown in Fig. 6, while a line bent two
or more times as shown in Fig. 7 is considered to
be a line inputted in the third input pattern 330.

Fig. 8 is a method of selectively inputting a
plurality of characters assigned to an input area

through a pointing device according to another

19
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i ne drawn by the pointing device noving fromthe
outside to the inside of an input area or fromthe
inside to the outside of the input area. The 10 dotted
line is not considered as part of the input pattern.
Thus, first to fourth input patterns 510 to 540 shown
in Fig. 8 are the sane as the first to fourth input
pattern 310 to 340 shown in Fig. 6, respectively. 15
A fifth input pattern 550 shown in Fig. 8 indicates
that a |line passes through an input area 20 w thout
selecting a character in the input area. That is, in
order to determine the input pattern an input

st ahbbAUmPALNLE 8Rel BRULcBRJIiRGPRIiRL,. and a |ine
bent with nore than a predeterm ned 5 angle are

consi dered. Preferably, even though an input pattern
is tenpRegeitindepar Féd.f Bomaa pointing device may be

moved from the outside to the inside of an input
area or from the inside to the outside of the
input area to input characters continuously and
rapidly. In Fig. 8, a dotted line indicates a
line drawn by the pointing device moving from the
outside to the inside of an input area or from the
inside to the outside of the input area. The
dotted line is not considered as part of the input
pattern. Thus, first to fourth input patterns 510
to 540 shown in Fig. 8 are the same as the first
to fourth input pattern 310 to 340 shown in Fig. 6,
respectively.

A fifth input pattern 550 shown in Fig. 8

indicates that a line passes through an input area

20
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selected input area wwthin a predeterm ned range, the
i nput pattern is considered to be input in the
selected input area. 10 Fig. 9 is a nethod of
inputting a character in an extended input area. In a
conventional input nmethod, an input pattern is
required to be inputted in a normal input area 610 or
an input starting point of the 15 input pattern is
required to be located in the normal input area 610.
However, in the present 21 invention, an input area
consists of the normal input area 610 and the
extended i nput area 620. The size of extended input

ar eatR30t My 1depantd; 08 chie awtze ofn dicspl ayh Pl t 2 0ka .
the size of input area. 5 For exanple, the extended

i nput area needs to be large in a small display part
si Aeetaistylir pgder to determine the input pattern

an input starting point, an input ending point,
and a line bent with more than a predetermined
angle are considered. Preferably, even though an
input pattern 1is temporarily departed from a
selected input area within a predetermined range,
the input pattern is considered to be input in the
selected input area.

Fig. 9 is a method of inputting a character
in an extended input area.

In a conventional input method, an input
pattern is required to be inputted in a normal
input area 610 or an input starting point of the
input pattern is required to be located in the

normal input area 610. However, in the present

21
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apt to be deviated fromthe normal input area 610. On
the other hand, the extended input area needs to be
small in a large display part since the 10 stylus is
not apt to be deviated fromthe normal input area
610. Figs. 10 to 13 are nethods of inputting
characters according to the nethods of Figs. 8 and 9.
15 For exanple, when an input line is drawmn as shown
in Fig. 10, a dotted line 711 is not 22 considered to
be part of an input pattern and a Iline 712 is
considered to be part of an input pattern. The line
711 is considered to be entered to an input area

shoMpe hPi&h Q. okl WABOtt herdd Neodsitisi sofepart edofhom
an extended i nput area of the previous input area. A

dotted |ine 713 proceeding
input area 610 and the extended input area 620.

The size of extended input area 620 may depend on

the size of display part or the size of input area.
For example, the extended input area needs to be

large in a small display part since a stylus is

apt to be deviated from the normal input area 610.

On the other hand, the extended input area needs

to be small in a large display part since the

stylus 1is not apt to be deviated from the normal

input area 610.

Figs. 10 to 13 are methods of inputting

characters according to the methods of Figs. 8 and

For example, when an input line is drawn as

shown in Fig. 10, a dotted 1line 711 1is not
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to the outside of the extended input area is not
considered to be part of an input pattern and a |ine
714 is considered to be part of an input 10 pattern. A
dotted line 715 proceeding to the outside of the
extended input area is not considered to be part of
an input part. As a result, as shown in Fig. 12, the
third input pattern and second input pattern are 15
considered to be input in the extended input area.
Accordingly, the input patterns are considered to 23
be input in the normal input area as shown in Fig.

13. On the other hand, it is very difficult to draw a

|1 p&n9LaspEad thape bR rd VEef Y asMeldpdtPPhtteral &hd | 8
this case, when an input starting point is located in

the input area, the line or round
line 712 is considered to be part of an input

pattern. The line 711 is considered to be entered
to an input area shown in Fig. 11 when the 1line
711 is departed from an extended input area of the
previous input area. A dotted line 713 proceeding
to the outside of the extended input area is not
considered to be part of an input pattern and a
line 714 1is considered to be part of an input
pattern. A dotted line 715 proceeding to the
outside of the extended input area 1is not
considered to be part of an input part.

As a result, as shown in Fig. 12, the third
input pattern and second input ©pattern are
considered to be input in the extended input area.

Accordingly, the input patterns are considered to
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shape may be considered to be part of an input
pattern in the input area even though the line or
round shape is tenporarily deviated fromthe input 10
area during an input operation. This is simlar to

t he above-nentioned i nput nethod in an input area

i ncl udi ng normal and extended i nput areas. However,
in this input nethod, when an input operationis
conti nuously performed, the input 15 operation is
considered to be perforned in the input area even
though a stylus is considerably 24 deviated fromthe
input area. Fig. 14 is a flow chart of a method of

| nput £ pgr char agkens raeaondig: to-an Lbodbpenin ofiqg.
the present invention. 5 An input area of a pointing
device is divided into a plurality of input
sub3areas, and a

On the other hand, it 1is very difficult to
draw a line or round shape in a very small input
area. In this case, when an input starting point
is located in the input area, the line or round
shape may be considered to be part of an input
pattern in the input area even though the line or
round shape 1is temporarily deviated from the input
area during an input operation. This is similar
to the above-mentioned input method in an input
area including normal and extended input areas.
However, in this dinput method, when an input
operation is <continuously performed, the input
operation 1is considered to be performed in the

input area even though a stylus 1is considerably
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plurality of characters constituting a character set
of a current character node is assigned to each of
the input sub-areas (S810). For exanple, 10 an i nput
area is divided into a plurality of input sub-areas
arranged in 4-by-3 form and one of the character
sets shown in Figs. 2 to 5 is assigned to the
sub-areas according to a current character node. 15
One of the input sub-areas is selected and an i nput
pattern is input in the selected input sub- 25 area by
nmeans of the pointing device (S820) For exanple, when
a virtual keyboard having character sets shown in

Figsvidcl@ Brbf QﬁQVhQEQtOQr@a di splay part, a key is
sel ected and one of the 5 input patterns shown in

Figs. 6 to 8 is input to select one of characters
assignetiigdo tlhe kiey. a flow chart of a method of

inputting characters according to an embodiment of
the present invention.

An input area of a pointing device is divided
into a plurality of input sub-areas, and a
plurality of characters constituting a character
set of a current character mode 1s assigned to
each of the input sub-areas (S810). For example,
an input area is divided into a plurality of input
sub-areas arranged in 4-by-3 form, and one of the
character sets shown in Figs. 2 to 5 is assigned
to the sub-areas according to a current character
mode.

One of the input sub-areas is selected and an

input pattern is input in the selected input sub-
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The sel ected character is output according to whether
the input pattern is a point, a line having nore than
a predetermned length, a line 10 bent a predeterm ned
nunber of tinmes with nore than a predeterm ned angle
and having nore than a predetermned |ength, or a
round shape (S830). For exanple, a first character is
selected when a point is input through a pointing
devi ce, a second 15 character is selected when a |line
having nore than a predetermined length is input, a
third character 26 is selected when a |ine bent a
predeterm ned nunber of tines with nore than a

predebeny nedhinAngkechs igdRWeind ePredetiespbned ror
character or conmmand is selected when a round shape
is input. 5 Fig. 15 is a block diagramof an apparatus

f oexampliet i mlpechar avi ersadcdevdiorgd chaning character
sets shown in Figs. 2 to 5 1is provided on a
display part, a key 1is selected and one of the
input patterns shown in Figs. 6 to 8 is input to
select one of characters assigned to the key.

The selected character is output according to
whether the input pattern is a point, a line
having more than a predetermined length, a 1line
bent a predetermined number of times with more
than a predetermined angle and having more than a
predetermined length, or a round shape (S830).
For example, a first character is selected when a
point is input through a pointing device, a second
character is selected when a line having more than

a predetermined length is input, a third character
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enbodi nent of the present invention. The apparatus

i ncludes an input part 910, a processing part 920,
and a nmenory part 930. The 10 input part 910

i ncludes, for exanple, a touch screen allow ng a user
to input characters through a pointing device. For
exanple, an input area is divided into a plurality of
i nput sub-areas arranged in 4-by-3 form and each of
the character 15 sets shown in Figs. 2 to 5is
assigned to the sub- areas according to a current
character node. 27 The processing part 920 selectively
outputs a plurality of characters assigned to the

sel ectesth c & apeor ding tonahepdiet an i ppside pathenad
is a point, aline having nore than a predetermned 5

length, a line bent wwth nore than a predeterm ned
anghrgoar pregdetémpisnedithmesoror thamouad Bhepetermnined

angle is input, or a predetermined character or
command is selected when a round shape is input.

Fig. 15 is a block diagram of an apparatus
for inputting characters according to an
embodiment of the present invention.

The apparatus includes an input part 910, a
processing part 920, and a memory part 930. The
input part 910 includes, for example, a touch
screen allowing a user to input characters through
a pointing device. For example, an input area 1is
divided into a plurality of input sub-areas
arranged in 4-by-3 form, and each of the character
sets shown in Figs. 2 to 5 is assigned to the sub-

areas according to a current character mode.
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For exanple, a first character is selected anpbng a
plurality of characters assigned to a selected area
when a dot is input through the pointing 10 device, a
second character is selected when a line having nore
than a predetermined length is input, a third
character is selected when a |ine bent a
predet erm ned nunber of tinmes with nore than a
predeterm ned angle is input, or a predeterm ned 15
character or command is selected when a round shape
is input. 28 The nenory part 930 nay store a nmapping
rel ati on between a character set arranged in an input

area anfhanpiPPYLs PALt BER+0fo2d RQI Nt tiG/e HEVEEELUOE @
current character node. 5 On the other hand, the

above-nenti oned nethod of inputting a character can
beperélenywiath gharacters assigned to the selected

area according to whether an input pattern is a
point, a line having more than a predetermined
length, a line bent with more than a predetermined
angle a predetermined times, or a round shape.
For example, a first character is selected among a
plurality of characters assigned to a selgcted
area when a dot is input through the pointing
device, a second character is selected when a line
having more than a predetermined length is input,
a third character is selected when a line bent a
predetermined number of times with more than a
predetermined angle is input, or a predetermined
character or command 1s selected when a round

shape is input.
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conmput er program Codes and code segnents

constituting the programcan be easily induced by
conmput er programmers in the art. The programis 10
stored in conputer readable recording nedia and is
read and executed by a conputer to inplenent the
above-nenti oned net hod. Exanpl es of the conputer
readabl e nedi a i ncl ude magneti c recordi ng nedi a,
optical recording nedia, and carrier wave nedia. 15 As
apparent fromthe above description, the present

i nvention can be applied to a nethod and 29 apparat us
for inputting characters through a pointing device

such asrige Stydhsr Pr @aﬂ@US@BOVMM$ﬁ t beopE€SgNtmapping
i nvention has been described wth reference to
exenpl ary enbodinents 5 thereof, it wll be
undetstbod Ipetwesse skidHawhdtret heedrtarhangedr ilgusan
changes in formand details

input area and an input pattern of a pointing
device, or a current character mode.

On the other hand, the above-mentioned method
of inputting a character can be written with a
computer program. Codes and code segments
constituting the program can be easily induced by
computer programmers in the art. The program 1is
stored in computer readable recording media and is
read and executed by a computer to implement the
above-mentioned method. Examples of the computer
readable media include magnetic recording media,
optical recording media, and carrier wave media.

As apparent from the above description, the

present invention can be applied to a method and

29



10

may be nmade therein without departing fromthe scope
of the present invention as defined by the follow ng
claims. 10 30 CLAIMS 1. A nethod of inputting a
character through a pointing device, the nethod
conprising: (a) dividing an input area of the pointing
5 device into a plurality of input sub-areas and
assigning a plurality of characters constituting a
character set of a current character node to each of
the input sub-areas; (b) inputting an input pattern
through the 10 pointing device in a selected one of
the input sub-areas; and (c) selectively outputting

ong,9ir4P€s for inputting characters through a
pointing device such as a stylus or a mouse.

While the present invention has been
described with reference to exemplary embodiments
thereof, it will be understood by those skilled in
the art that various changes in form and details
may be made therein without departing from the
scope of the present invention as defined by the

following claims.
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characters assigned to the selected i nput sub-area
according to whether the input pattern of the 15
pointing device is a point, a line having nore than a
predeterm ned length, a line bent a 31 predetermn ned
nunber of times with nore than a predeterm ned angle
and having nore than a predetermned |length, or a
round shape. 5 2. The nethod of claim1l1, wherein, in
the step (a), the input area of the pointing device
is divided into a plurality of input sub-areas
arranged in 4-by-3 formand a plurality of characters
constituting a character set of a 10 current character
nogeairgsassi gned to each of the input sub-areas. 3.
The nethod of claim 1, wherein, in the step (c), a

first character is selected anong the
1. A method of inputting a character through

a pointing device, the method comprising:

(a) dividing an input area of the pointing
device into a plurality of input sub-areas and
assigning a plurality of characters constituting a
character set of a current character mode to each
of the input sub-areas;

(b) inputting an input pattern through the
pointing device in a selected one of the input
sub-areas; and

(c) selectively outputting one of the
characters assigned to the selected input sub-area
according to whether the input pattern of the
pointing device 1is a point, a line having more

than a predetermined length, a line bent a
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15 characters assigned to the selected i nput sub-are
when a point is input through the pointing device,

a second character is selected when a |ine having
nore than a predetermined length is input, a third
character is selected when a line bent a
predeterm ned nunber of tinmes with nore than a 5
predet erm ned angl e and having nore than a
predeterm ned length is input, or a predetermn ned
character or command is selected when a round shape
is input. 10 4. The nmethod of claim1l, wherein, int
step (c), when it is determ ned whether the input
Pabt88BtESMANPAI MumiBe t | N ha¥ieg MPienht k& than
predeterm ned length, a line bent a predeterm ned
nunber of tinmes with nore than a predeterm ned 15
angredendrhavedg reoveE € haand priedeiney ni nedel ergiah

predetermined length, or a round shape.

2. The method of claim 1, wherein, in th
step (a), the input area of the pointing device i
divided into a plurality of input sub-area
arranged in 4-by-3 form and a plurality o
characters constituting a character set of
current character mode is assigned to each of th

input sub-areas.

a
32

he

a

a

e

S

S

hid

a

e

3. The method of claim 1, wherein, in the

step (c), a first character is selected among the

characters assigned to the selected input sub-area

when a point is input through the pointing device,
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or a round shape, a line proceeding fromthe 33
outside to the inside of an input area and a line
proceeding fromthe inside to the outside of the

i nput area are not considered as part of the input
pattern. 5 5. The nethod of any one of clains 1 to 4,
wherein, in the step (b), when the input pattern is
i nput through the pointing device in an extended

i nput sub-area that is extended by a 10 predetermn ned
size fromeach of the input sub- areas, the input
pattern is considered to be input in the selected

i nput sub-area. 6. The nmethod of any one of clains 1

t0a3.seckhdtLidetrd N tBesstieRtel) .whdiens a1 shar hiaRdng
point of the input pattern of the pointing device is
more than a predetermined length is input, a third
character is selected when a line bent a
predetermined number of times with more than a
predetermined angle and having rmore than a
predetermined length is input, or a predetermined

character or command 1is selected when a round

shape is input.

4., The method of claim 1, wherein, in the
step (c), when it is determined whether the input
pattern is a point, a line having more than a
predetermined length, a line bent a predetermined
number of times with more than a predetermined
angle and having more than a predetermined length,

or a round shape, a line proceeding from the
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34 located in the selected input sub-area and the

i nput pattern is continuously input, the input
pattern is considered to be input in the input
sub-area even though the input patternis 5
tenporarily deviated fromthe input sub-area, and,
when the starting point of the input pattern is

| ocated in the selected input sub-area and the i nput
pattern is not continuously input, an input operation
performed in the input sub-area is 10 conpleted. 7.
An apparatus for inputting a character through a

poi nting device, conprising: an input part allowi ng a

USghitE@abnpYt taRk kbsidwuds paht enRulthrough 44 a 1ine
poi nting device in an input area of the pointing

device, the input area 35
proceeding from the inside to the outside of the

input area are not considered as part of the input

pattern.

5. The method of any one of claims 1 to 4,
wherein, in the step (b), when the input pattern
is input through the pointing device in an
extended input sub-area that 1s extended by a
predetermined size from each of the input sub-
areas, the input pattern is considered to be input

in the selected input sub-area.

6. The method of any one of claims 1 to 3,
wherein, in the step (b), when a starting point of

the input pattern of the pointing device 1is
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being divided into a plurality of input sub-areas
each being assigned a plurality of characters
constituting a character set of a current character
node; and 5 a processing part selectively outputting
one of characters assigned to the selected input sub-
area according to whether the input pattern of the
pointing device is a point, a line having nore than a
predeterm ned length, a line bent a 10 predeterm ned
nunber of times with nore than a predeterm ned angle
and having nore than a predetermned |length, or a
round shape. 8. The apparatus of claim?7, wherein the

151bBRbbapaid alHeOWsededsel t OnpAPUts@F-4 FpdIt pat t ens

t hrough the pointing device in an input area of 36

the pointing device, the input area being divided
input pattern is continuously input, the input

pattern 1is considered to be input in the input
sub-area even though the input pattern is
temporarily deviated from the input sub-area, and,
when the starting point of the input pattern 1is
located in the selected input sub-area and the
input pattern is not continuously input, an input
operation performed in the input sub-area 1is

completed.

7. An apparatus for inputting a character
through a pointing device, comprising:

an input part allowing a wuser to input an
input pattern through the pointing device in an

input area of the pointing device, the input area
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into a plurality of input sub-areas arranged in 4-
by-3 form each being assigned a plurality of
characters constituting a character set of a 5
current character node. 9. The apparatus of claim?7,
wherein the processing part is configured such that a
first character is selected anong the plurality of 10
characters assigned to the selected i nput sub-area
when the input pattern of the pointing device is a

poi nt, a second character is selected when the i nput
pattern is a line having nore than a predeterm ned
length, a third character is 15 sel ected when the

'n@@1n§aﬁﬁ%ﬁﬁebsjﬁukin§ peatadithr et siphneduBUAbEEs
of times with nore than a 37 predeterm ned angl e and
having nore than a predetermned |length, or a

predeherbehed chasaghed a plurality of characters

constituting a character set of a current
character mode; and

a processing part selectively outputting one
of characters assigned to the selected input sub-
area according to whether the input pattern of the
pointing device is a point, a line having more
than a predetermined 1length, a line Dbent a
predetermined number of times with more than a
predetermined angle and having more than a

predetermined length, or a round shape.

8. The apparatus of claim 7, wherein the
input part allows a user to input an input pattern

through the pointing device in an input area of
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or conmand is selected when the input pattern is a
round shape. 5 10. The apparatus of claim7, wherein,
when it is deternmined by the processing part whether
the input pattern is a point, a line having nore than
a predetermned length, a line bent a 10 predeterm ned
nunber of tinmes with nore than a predeterm ned angle
and having nore than a predetermned |ength, or a
round shape, a line proceeding fromthe outside to
the inside of an input area and a |line proceeding
fromthe inside 15 to the outside of the input area
are not considered as part of the input pattern. 33

1lgndhgodppanagt Wewafcednyrwneigpuel i bding 1Q@ivided
wherei n, when the input pattern is input to
into a plurality of input sub-areas arranged in 4-
by-3 form each being assigned a plurality of

characters constituting a character set of a

current character mode.

9. The apparatus of claim 7, wherein the
processing part is configured such that a first
character 1is selected among the plurality of
characters assigned to the selected input sub-area
when the input pattern of the pointing device is a
point, a second character 1s selected when the
input pattern 1is a line having more than a
predetermined length, a third character is
selected when the input pattern is a line bent a

predetermined number of times with more than a
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the input part through the pointing device in an 5
extended i nput sub-area that is extended by a
predeterm ned size fromeach of the input sub- areas,
the input pattern is considered to be input in the
sel ected i nput sub-area. 10 12. The apparatus of any
one of clains 7 to 9, wherein, when a starting point
of the input pattern of the pointing device is

| ocated in the selected input sub-area and the input
pattern is continuously input to the input part, the
i nput 15 pattern is considered to be input in the

i nput sub-area even though the input pattern is 39

t epposatéiyifeyi atedfy ombde imputngsubmarea, @G a
when the starting point of the input pattern is

| ocated in the selected i nput sub-area and the i nput
papredat¢smhoedcodanohbousity & npuadetarminmd character

or command is selected when the input pattern is a

round shape.

10. The apparatus of claim 7, wherein, when
it is determined by the processing part whether
the input pattern is a point, a line having more
than a predetermined length, a line bent a
predetermined number of times with more than a
predetermined angle and having more than a
predetermined 1length, or a round shape, a line
proceeding from the outside to the inside of an
input area and a line proceeding from the inside
to the outside of the input area are not

considered as part of the input pattern.
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5 operation performed in the input sub-area is
conpleted. 13. A conputer readable recording nedi um
storing a program for executing in a conputer the 10
met hod of claim1. 40 00

11. The apparatus of any one of claims 7 to
10, wherein, when the input pattern is input to
the input part through the pointing device in an
extended input sub-area that is extended by a
predetermined size from each of the input sub-
areas, the input pattern is considered to be input

in the selected input sub-area.

12. The apparatus of any one of claims 7 to 9,
wherein, when a starting point of the input
pattern of the pointing device is located in the
selected input sub-area and the input pattern is
continuously input to the input part, the input
pattern is considered to be input in the input

sub-area even though the input pattern is
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temporarily deviated from the input sub-area, and,
when the starting point of the input pattern is
located in the selected input sub-area and the
input pattern is not continuously input, an input
operation performed in the 1input sub-area is

completed.

13. A computer readable recording medium
storing a program for executing in a computer the

method of claim 1.

40 00



