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An apparatus, such as a mobile telephone or another PDA

and a method of operating the apparatus, Which apparatus
comprises a touch pad or touch screen Where the operator
manually enters or draWs characters. On a display, such as

’

on a touch screen, is illustrated the parts entered so far, and
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these parts are replaced by an illustration of the character

’

Filed;

When identi?ed. If the operator exerts an excessive force to

the touch pad or touch screen, a predetermined illustration,
such as an illustration resembling an ink stain, is illustrated

Publication Classi?cation
(51)

at a position of the display corresponding to the position of
the touch pad or touch screen Where the excessive force Was
applied.
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TOUCH SENSITIVE INPUT SYSTEM

may also be a Chinese or Japanese sign or Word or a sign or

Word from other languages or alphabets.
BACKGROUND OF THE INVENTION

[0001]

The present invention relates to an apparatus, such

as a mobile telephone or another type of PDA, and a method

[0015] Thus, the user or operator Will be informed When
an excessive force has been applied, but this does not alter

the resulting character in that the resulting, displayed char

of operating it, the apparatus being adapted to have an

acter is a predetermined one Which is independent on

operator enter, on a touch pad, one or more parts of a

Whether an excessive force Was applied or not.

character and to determine Which character the operator
enters. If the operator exerts an excessive force to the touch

[0016] In the present context, the predetermined image

pad, a predetermined image or illustration is provided in a
corresponding position of a display or monitor on Which the
parts having been entered are shoWn to the operator.

illustrated When an excessive force is experienced may be
any illustration. Presently, an illustration resembling an ink

[0002] Aproblem is seen in touch pads When the operators
provide excessive forces thereto. Even during normal opera

[0017] Preferably, the controlling means are adapted to
illustrate—on the display or monitor—the entered part(s)

tion, non-linearities of touch pads may be seen after exten
sive use—and especially in areas thereof Which are used the
most. HoWever, excessive forces increase this effect tremen

dously.
[0003] Pressure sensitive touch pads or touch screens have
been described, such as for use in draWing Where a larger
pressure provides a broader line on the monitor. HoWever,
this does not inform the operator of a situation Where an

excessive force is applied and the operator is in the process

of actually destroying the touch pad.

stain is preferred.

until the replacing means are operated. Alternatively or in
addition, a time out mechanism may be operative Which
clears the entered parts Without replacing, if no character
could be identi?ed Within a predetermined period of time.

[0018] In a preferred embodiment, the controlling means
are adapted to have the display illustrate the entered part(s)
in a ?rst area of the display and the predetermined repre
sentation of the identi?ed character in another part of the

display. The illustration of the parts and the representation
are then preferably made in tWo different points in time.

SUMMARY OF THE INVENTION

[0019] Also, in this embodiment, the controlling means
are preferably adapted to have the display illustrate prede

[0004] Thus, the present invention addresses this problem,

termined representations of a number of previously identi
?ed characters or signs. When the characters are e.g. part of

and in a ?rst aspect, the invention relates to an apparatus for
receiving hand Written characters or signs from an operator.

The apparatus includes:
[0005]

a touch pad for the operator to use for entering

a character,

[0006]

a display,

[0007]

means for controlling the display to illustrate

to the user any part(s) of the character entered so far,

[0008] means for, on the basis of the entering of the
operator, identifying a character, taken from a pre
determined set of characters,

[0009] means for having the controlling means
replace, on the display, the part(s) illustrated With a

predetermined representation of the determined
character, and
[0010]

means for determining Whether the operator,

during entering, exerts an excessive force to the

touch pad and for, if so,

[0011] determining a position of the touch pad
receiving the excessive force and

[0012] having the display display a predetermined
image or illustration on a corresponding position

of the display.
[0013] In this context, an entered part Will normally be a
line or curve entered by the user or operator by pressing eg

an object against the touch pad While moving the object to
form the line or curve.

[0014] In the present context, a character may be any
character from any alphabet—or signs, such as smileys or
other signs used in electrical communication. A character

a sentence, it is helpful to the user or operator to be able to
see Where in that sentence he/she is at the moment.

[0020] In this context, the touch pad may be any means
having a surface and Which is able to derive information
from a depression or force exertion thereon describing a
curve or line. This touch pad may have only that function
ality or an additional functionality such as to also be adapted
to illustrate the line or curve described during the depression
or force exertion—or other visual information. A touch pad

also being adapted to illustrate information is normally
termed a touch screen. Thus, in that situation, Which is, in
fact, a preferred embodiment of the present invention, a
touch screen may be used Which embodies the touch pad and

the display.
[0021] In general, the touch pad is adapted to not only
determine at Which positions thereof a force has been

applied, but it is also adapted to determine either hoW large
the force Was—or Whether the force exceeded a given
threshold or not. Then, the determining means could be
adapted to determine that an excessive force has been
exercised When a force exceeding a predetermined threshold
is exercised.

[0022] It is desired that the corresponding in Which the
predetermined illustration is provided is a position Where the
actually entered part is draWs—and more precisely the
position in the part in Which the excessive force Was applied.

[0023]

In one situation:

[0024]

the touch pad has a number of different posi
tions thereon,

[0025]

the display illustrates the entered part(s) in a

predetermined area thereof having a number of dif
ferent positions therein, Where a correlation exists
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between each position of the touch pad and the

positions of the display, and
[0026]

the determining means are adapted to, upon

determining that an excessive force has been exer

cised, determine the corresponding position from the
correlation.
[0027] A touch pad Will have a number of sensitive areas
or positions each informing a controller of a depression, if
one is sensed. Also, displays Will have a number of positions

[0039] In a preferred embodiment, the controlling step
comprises having the display illustrate the entered part(s) in
a ?rst area of the display and the predetermined represen
tation of the identi?ed character in another part of the

display.
[0040] In that embodiment, the controlling step preferably
comprises having the display illustrate predetermined rep
resentations of a number of previously identi?ed characters.

[0041] In another preferred embodiment, the determining

each controllable to illustrate or not information (such as a

step comprises determining that an excessive force has been

coloured dot). A correlation betWeen such positions is easy

exercised When a force exceeding a predetermined threshold
is exercised.

to determine.

[0028] In one embodiment, the controlling means area
adapted to, upon determination of an excessive force, con

[0042] Also, preferably:

trol the display to illustrate only a part of the actual part of

[0043]

the character entered until the excessive force Was exercised.
Thus, not only is the user or operator informed of the fact
that an excessive pressure is applied; he/she also cannot

the touch pad has a number of different posi
tions thereon,

[0044]

continue entering the part. Re-entering of the part or at least

releasing the pressure from the pad may be required.
[0029] In a second aspect, the invention relates to a mobile
telephone comprising an apparatus as described above.

the display illustrates the entered part(s) in a

predetermined area thereof having a number of dif
ferent positions therein, Where a correlation exists

betWeen each position of the touch pad and the

positions of the display, and

[0045] the determining step comprises, upon deter

[0030] A third aspect relates to a method of operating the
above apparatus or mobile telephone, the method compris

mining that an excessive force has been exercised,

determining the corresponding position from the

ing:

correlation.

[0031] the touch pad receiving one or more parts of
a character entered by an operator,

[0032] a displaying step Where the controlling means
control the display to illustrate, to the operator, the

part(s) having been entered,
[0033] the identifying means comparing the entered
part(s) With predetermined information relating to

corresponding characters,
[0034]

When the identifying means have decided

Which character is being entered, replacing the
part(s) illustrated With a predetermined representa
tion of the determined character,

[0035] during the entering, upon the operator exert
ing an excessive force to the touch pad, illustrating,
on the display and in a position corresponding to a

position of the touch pad Where the excessive force
Was applied, a predetermined image or illustration.

[0036] The actual identi?cation of the character from the
part(s) entered is a standard technique, Which has been used
in PDA’s for years. In such PDA’s the parts entered are

characteriZed (line lengths, bent, straight, curved, and the
sequence thereof) and compared to a database on the basis
of Which the character entered is identi?ed.

[0037] Preferably, the replacing step comprises replacing
the illustrated part(s) With the same corresponding repre
sentation irrespective of Whether excessive force Was
applied or not. This is preferred in order to be independent

of Whether the user/operator excessively forced/depressed
the pad.

[0038] Also, the controlling step may comprise illustrating
the entered part(s) until the replacing step takes place.
Alternatively, a time-out may be observed Where after the

part(s) are erased Without replacing.

[0046] Finally, controlling step may comprise, upon deter
mination of an excessive force, controlling the display to
illustrate only a part of the actual part of the character
entered until the excessive force Was exercised.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] In the folloWing, the invention Will be described
With reference to the draWings, Wherein:
[0048] FIG. 1 illustrates an apparatus having a touch pad,
a display illustrating the part(s) entered and a display

illustrating previously identi?ed characters or signs,

[0049] FIG. 2 illustrates a display holding both the part(s)
entered and the previously identi?ed characters or signs,

[0050]

FIG. 3 illustrates the use of a touch screen, and

[0051] FIG. 4 illustrates a preferred embodiment of an
illustration displayed upon exertion of excessive force on the

touch pad.
DETAILED DESCRIPTION OF THE
INVENTION

[0052] FIG. 1 shoWs parts of a mobile telephone 10. These
parts are a display 12, a second display 24, a touch pad 18,
a stylus 17 for operating the touch pad 18, and a controller
or CPU 16 for controlling these parts of the telephone 10. In
the present context, the CPU may be a standard processor, a
RISC processor, a SPARC processor, a DSP, CISC, or any

softWare programmable processor.
[0053] The operator draWs characters or signs on the pad
18 With the stylus 17. These characters or signs are normally
draWn part by part, such as line by line. One line has been
draWn on the pad 18 (the line is illustrated) and each part
draWn is illustrated on the display 14. Concurrently With the
draWing of the parts, the controller 16 Will attempt to
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identify the actual character, Which the operator is entering,

pad 18 and for the display 14 or 14‘. A correlation betWeen

or drawing. When such identi?cation is possible, the corre

a coordinate in one system and a coordinate in the other is

sponding character is illustrated on the display 12, and the

determined, Where after shifting betWeen one system and the

parts illustrated on the display 14 are erased in order for the
mobile telephone 10 to be ready for the entering of a neW
character.

other is simple.

[0054]

The representations of the characters or signs Will

be predetermined bitmaps or the like stored in a memory,
such as a RAM, a ROM, a PROM, a EPROM, a EEPROM,
a disc, an optical disc, an optical memory, or a tape memory,

in the processor. Naturally, these characters or signs, such as

represented by an alphabet, may be replaced in order for the
same hardWare to be used in different countries or regions—

[0064] In the present embodiment, a standard recognition
technique is used for determining Which characters or signs
are entered on the basis of the parts entered by the operator.
The conventional Way of recogniZing a character is that once
user starts Writing, the location of the pointed area is
recorded in a certain time sequence. Based on that, the

system can tell Whether the operator is still draWing a line,
or Whether he/she has lifted the pen from the surface. Data
collected from this raW data are line lengths, characteristics

or in order to obtain the possibility of entering speci?c signs.

(bent, straight, curved, etc.). Also information about the line

[0055]

orders is collected. All this data generates a certain

On the display 12, a number of previously entered

and identi?ed characters or signs are provided at 20 in order
for the operator to be able to determine Where in eg a
sentence he/she is.

[0056] FIG. 2 illustrates a single display 12 Where the
display 14 has been added into the display 12 by reserving
a part 14‘ of the display 12 for the parts illustrated in the

separate display 14 in FIG. 1. OtherWise, the operation may

sequence, and compared With the database existing in the

system.
What is claimed is:
1. An apparatus for receiving hand Written characters or

signs from an operator, the apparatus comprising:

be the same.

a touch pad for the operator to use for entering a character,

[0057] In the present embodiment, the display may be any

a display,

type of display, such as a LED display, a plasma monitor, a
CRT, a LCD, active or inactive matrices. HoWever, the
preferred type of display is a touch screen as illustrated in
FIG. 3.

[0058] In FIG. 3, the display 12 is a touch screen, Where
the stylus 17 is used directly on the part 14‘ Wherein the parts
already entered are illustrated to the user While entering

subsequent parts.
[0059] In FIG. 4, it is illustrated that When the operator
presses the touch pad 18 too hard, a predetermined illustra
tion 22, here resembling an ink stain, is provided in the
display 14 and at the position on the actually draWn part,
Where the operator exceeded the maximum alloWed force.
Thus, the operator is sWiftly informed of the possibility or
danger of damaging the pad 18—and that at the position
Where the operator Will look. The operator Will look at the
display 14 or 14‘ representing the parts draWn.
[0060]

Tests have shoWn that operators Will increase the

force applied at narroW curves of the parts—or at the
beginning or end of a part.

[0061] Thus, in addition to merely determining the posi
tion of force applied to the pad 18, the pad informs the
controller 16 of the actual force applied in order for the
controller 16 to compare that force to a predetermined

maximum force. Thus, information is transmitted to the
display 14or 14‘ of hoW to draW the part and, if excessive
force is applied, to, in addition, illustrate the ink stain, at the

means for controlling the display to illustrate to the user

any part(s) of the character entered so far,
means for, on the basis of the entries of the operator,
identifying a character, taken from a predetermined set

of characters,
means for having the controlling means replace, on the

display, the part(s) illustrated With a predetermined
representation of the determined character, and
means for determining Whether the operator, during enter
ing, exerts an excessive force to the touch pad and for,
if so,

determining a position of the touch pad receiving the
excessive force and

having the display display a predetermined image or
illustration on a corresponding position of the dis

play.
2. An apparatus according to claim 1, Wherein the con
trolling means are adapted to illustrate the entered part(s)
until the replacing means are operated.
3. An apparatus according to claim 1, Wherein the con
trolling means are adapted to have the display illustrate the
entered part(s) in a ?rst area of the display and the prede
termined representation of the identi?ed character in another

part of the display.

corresponding position.

4. An apparatus according to claim 3, Wherein the con
trolling means are adapted to have the display illustrate

[0062] The processor may instruct the display 12 or 14 to
not illustrate any further entering on the actual part after the
excessive force has been sensed and the illustration 22

predetermined representations of a number of previously

provided—until the stylus 17 has been lifted from the pad

screen embodying the touch pad and the display.
6. An apparatus according to claim 1, Wherein the deter

14. Also, the last part entered could then be erased so as to

be entered again by the operator.
[0063]

In order to be able to illustrate the parts on the

display 14 and 14‘, a coordinate system is provided for the

identi?ed characters or signs.
5. An apparatus according to claim 1, comprising a touch

mining means are adapted to determine that an excessive

force has been exercised When a force exceeding a prede
termined threshold is exercised.
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7. An apparatus according to claim 1, wherein:
the touch pad has a number of different positions thereon,

the display illustrates the entered part(s) in a predeter
mined area thereof having a number of different posi
tions therein, Where a correlation exists betWeen each

position of the touch pad and the positions of the

display, and
the determining means are adapted to, upon determining
that an excessive force has been exercised, determine

the corresponding position from the correlation.
8. An apparatus according to claim 1, Wherein the con

11. Amethod according to claim 10, Wherein the replacing
step comprises replacing the illustrated part(s) With the same
corresponding representation irrespective of Whether exces
sive force Was applied or not.

12. A method according to claim 10, Wherein the control

ling step comprises illustrating the entered part(s) until the
replacing step takes place.
13. A method according to claim 10, Wherein the control

ling step comprises having the display illustrate the entered
part(s) in a ?rst area of the display and the predetermined
representation of the identi?ed character in another part of

the display.

trolling means area adapted to, upon determination of an

14. A method according to claim 13, Wherein the control

excessive force, control the display to illustrate only a part
of the actual part of the character entered until the excessive

ling step comprises having the display illustrate predeter

force Was exercised.

9. Amobile telephone comprising an apparatus according

mined representations of a number of previously identi?ed
characters.
15. A method according to claim 10, Wherein the deter

to claim 1.

mining step comprises determining that an excessive force

10 A method of operating the apparatus according to
claim 1, the method comprising:

has been exercised When a force exceeding a predetermined
threshold is exercised.
16. A method according to claim 10, Wherein:

the touch pad receiving one or more parts of a character

entered by an operator,
a displaying step Where the controlling means control the

display to illustrate, to the operator, the part(s) having
been entered,
the identifying means comparing the entered part(s) With
predetermined information relating to corresponding

characters,
When the identifying means have decided Which character

is being entered, replacing the part(s) illustrated With a
predetermined representation of the determined char
acter,
during the entering, upon the operator exerting an exces
sive force to the touch pad, illustrating, on the display
and in a position corresponding to a position of the
touch pad Where the excessive force Was applied, a
predetermined image or illustration.

the touch pad has a number of different positions thereon,

the display illustrates the entered part(s) in a predeter
mined area thereof having a number of different posi
tions therein, Where a correlation exists betWeen each

position of the touch pad and the positions of the

display, and
the determining step comprises, upon determining that an
excessive force has been exercised, determining the
corresponding position from the correlation.
17. A method according to claim 10, Wherein the control
ling step comprises, upon determination of an excessive
force, controlling the display to illustrate only a part of the
actual part of the character entered until the excessive force
Was exercised.

