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A PORTABLE COMMUNICATION DEVICE AND METHOD

Field of the Invention

The present invention relates to a portable
communication device with a microphone, the device
further comprising a processing device, which works as a
controller, for receiving a hand-written message from a
user and converting the message into digital data.
Furthermore, the present invention relates to a method
of detecting sound by the microphone and converting the

sound into digital data.

Description of the Prior Art

In a communication device according to the above,
such as a mobile telephone, or a personal data
organizer, the common way of entering information is by
using a keyboard. The same key on the keyboard is often
used to enter several letters, and by combining
different keys and sequences different kind of messages
can be entered.

Another solution is to use a touch screen as an
input device. Text can be written by hand on the screen
and the letters recognised using software, Or the touch
screen can be used for entering commands .

Viewing of a large screen in small equi?ment can
be done by using a micro-display.

Another method of entering text into a stylus-
based computer is disclosed in an On-line Quikwriting
Applet (http://www.mrl.nvu.edu./perlin/demos/quikwriting.html) ,
developed by Ken Perlin, and published at the 11*® annual

ACM symposium, UIST 98 conference in California, p. 215-

216. This method uses a touch screen, and the display
has a specific design that defines different areas for
different characters. The characters are entered by

moving a tip of an object in different sequences of
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movement on the display, wherein each sequence defines a
respective character.

Yet another solution of entering messages into a
device is disclosed in US-A-3909785, wherein a pad or
data surface has several defined character regioms, each
region having several defined sectors corresponding to
digital coordinates that define different characters to
be entered. These are entered by a needle or pen that
emits sound energy pulses. The sound energy pulses are
continously detected, whereby the sectors being passed
by the pen are identified and yield a respective
character.

The main problem with the first mentioned solution
is that the keyboard and the display are often very
small. There are normally not enough keys for the whole
alphabet, and several keys have to be pressed in order
to input a single letter. The second solution with a
touch screen on top of the display gives a lower
contrast of the display and makes the display thicker
and more expensive. Small displays also make it
difficult to get a high resolution when a touch screen
is being used with a portable device, and when using a
micro-display a touch screen can not be used as input.
The third solution uses an extended display, which
increases the size and the cost for the device. The
fourth solution involves a big unpractical display, and
a specific pen or needle can only be used for entering
characters, whereby the access to the device for another
user without this specific pen is limited, and if the

pen is forgotten the pad or data surface is useless.

Summary of the Invention
The object of the present invention is to provide
a communication device with a possibility of entering

hand-written messages easier and quicker.
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This object is achieved for a portable
communication device comprising a microphone and a
processing device for receiving a message hand-written
by a user on a surface of the device and converting the
message into digital data. The processing device is
operatively connected to the microphone, so that
different sounds caused by movement over different
patterns and/or textures on a surface of the
communication device when the user is hand-writing on
said surface may be acoustically .detected by the
microphone and forwarded, in electric form, to the
processing device.

The movement of e g a pen or stylus over different
combinations of said patterns and/or textures on the
surface corresponds to different text inputs or
commands .

preferably, a surface on the communication device
has a specific design, wherein the surface is divided
into several areas, which have sub patterns for creating
specific sounds when e g the pen or the stylus in
contact with the surface moves against these sub
patterns.

By providing the communication device with a
cover, which has a specific surface, and the processing
device according to the invention, the following
advantages are obtained. Input of information is
simplified by not having to use the small and un-
practical keys, thereby avoiding the time consuming
pressing of keys. Notes and messages may thereby be
entered into the device easier and gquicker. Commands for
different functions can also be entered and executed
with sound recognition. Furthermore, there will be no
significant extra cost to include a processing device in
a communication device that already comprises a

microphone, since all hardware 1is already installed. Any
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fairly sharp object can also be used for entering
messages.

The object of the invention has also been achieved
by a method of detecting and recognising sound by means
of the microphone together with the processing device,
and converting the sound into digital data. The digital
data may be forwarded to the display of the
communication device or used for executing commands that
control the communication device.

Other objects, features and advantages of the
present invention are described in the subsequent
detailed disclosure, and in the drawings as well as in

the appended claims.

Brief Description of the Drawings

The present invention will now be described in
further detail, reference being made to the accompanying
drawings, in which:

FIG 1 is a perspective view showing a
communication device;

FIG 2 is a perspective view showing a
communication device in a position, where information
can be entered on a cover according to the invention;

FIG 3 is a front view showing a preferred
embodiment of a surface on a cover according to the
invention;

FIG 4 is a frontview showing a preferred
embodiment of a surface on a cover according to the
invention;

FIG 5 is a view in section showing a preferred
embodiment of a pattern on a surface according to the
invention;

FIGC 6 is a view in section showing another preferred
embodiment of a pattern on a cover according to the

invention;
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FIG 7 is a view in section showing yet another
preferred embodiment of a pattern on a cover according
to the invention;

FIG 8 is a view in section further showing another
preferred embodiment of a pattern on a cover according
to the invention; and

FIG 9 is a flow chart showing a method of
detecting, recognising, converting and entering data

according to the invention into a communication device.

Detailed Description of the Invention

FIGS 1-2 illustrate a communication device 1 with
a cover 3. FIGS 3-4 show two different embodiments of a
surface 3' on the cover 3. Preferably, the communication
device is a handheld device for entering messages into
it or commands for controlling it, such as a mobile or
cellular telephone. The device comprises a casing 2, the
cover 3, a display 4, at least one microphone 5, a
keypad 6, an antenna 8, loudspeaker openings 9, and a
processing device, which is operatively connected to the
display 4, the microphone 5 and the keypad 6. More than
one microphone 5 could be used for a more accurate
detection of sound and position of a tip 7 of a pen, a
stylus, or a finger nail during handwriting.

The processing device comprises a controller (such
as a central processing unit (CPU), a digital signal
processor (DSP) or a programmable logic array (PLA))
together with a memory (such as an electrically erasable
programmable read-only memory (EEPROM), a flash memory
or similar means) and a set of program instructions
stored in the memory and executable by the controller.
Alternatively, the processing device could be realized
solely in hardware, for instance as an application-
specific integrated circuit (ASIC), discrete components

or other components fulfilling the demands.
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In FIGS 1 and 2, the communication device 1 has a
movable flip or cover 3 for protecting the keypad 6
against damage and unintentional input. The cover 3 can
be opened, thereby supporting a pen 7 or another object
with a fairly sharp tip, such as a finger nail, when it
is being used for handwriting on the communication
device 1. The microphone 5 is preferably placed in the
cover 3 close to a position where a user”s mouth would
be placed during use of a telephone mode, but can also
be placed on the cover 3 at point 5', alone or with any
number of microphones, closer to the communication
device 1, or even in the casing 2 of the device 1
adjacent point 5", or in any other location in the
device 1. This gives a more accurate detection of the
sound due to a triangularity effect between several
cooperating microphones instead of just one microphone.

The user can either use a pen 7 or another
sharptipped object when writing by hand. The sound
caused by the user during movement of the pen 7 against
the cover 3 is registered by the microphone 5 and
forwarded, in electric form, to the processing device.
The sound, in electric form, is recognised by means of
the processing device and suitable software. The sound
is converted into digital data, representing e g a
cursor movement or an entered text, and is forwarded to
the display 4 of the communication device 1 by means of
the processing device. The sound, in the form of digital
data, can also be used as commands for executing desired
functions and controlling the communication device 1. To
facilitate the accuracy in registration of the sound,
the cover 3 can be made slightly rugged and/or embossed
in specific areas so that different patterns create
different and distinct sounds, whereby the sound may be

more easily recognised.
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In FIG 3 a preferred embodiment of a surface 3' on
the cover 3 is shown. The surface 3' is divided into
several areas 3a, 3b, as shown in FIGS 3 and 4. The
surface 3' consists of at least one area 3a in the
centre and at least one outer sub area 3b surrounding
the centre area 3a. The sub areas 3a and 3b are intended
to define which characters to be entered when writing a
message by hand. This is done by arranging a specific
sub pattern 3" for each sub area 3b between the centre
area 3a and its adherent sub area 3b. This means that a
respective character, corresponding to each sub area 3b
and its sub pattern 3", is entered by moving a tip 7 of
a fairly sharp object twice over the sub pattern 3" in
two different directions. The surface 3' could also be
arranged on any other separate substantially planar
surface, that is operatively connected to the processing
device of the communication device 1, such as e g a
separate pad, a table or any other handheld device for
entering text or commands.

The most important when entering a hand-written
message into the device 1 is that the movement of the
tip 7 has to start and end in the centre area 3a. The
passing of the different sub patterns 3" defines the
desired character to be entered into the communication

device 1 due to the specific sound caused when the tip

7, in contact with the surface 3', passes over a
respective sub pattern 3". The start movement out of the
centre area 3a past the specific sub pattern 3", and

into the first outer sub area 3b, defines from which
group of characters a desired character to be entered 1is
chosen. The second movement from the first sub area 3D
fo another sub area, and past its sub pattern 3" back
into the centre area 3a, defines the position of the

desired character to be entered from the chosen group ot
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characters. This means that a character can be entered
in one continous movement without lifting the tip 7.

The tip 7 can be moved with different velocity and
pressed against the surface 3' with various force by
different users. The tip 7 can also be made of different
materials, i e harder or softer. The processing device
has an optional function, that can recognise the sound,
and forwards the right information independent of what
kind of tip 7 being used or with which force the user
presses the tip 7 against the surface 3'. This function
is a teaching mode, which is entered by pressing a key
6. The teaching of the processing device is done, after
initiating this mode, by a movement of the tip 7 against
a specific sub pattern 3" on the surface 3'. The sound
created by this movement over the specific sub pattern
3v is detected, registered, and stored for later use as
reference sound.

If a character to be entered can not be found in
any of the sub areas 3b, other groups of characters can
pe chosen by moving the tip 7 in and out from the centre
area 3a, 1 e back and forth over one or EtwoO specific sub
patterns 3", OF by tapping one or more times on the
cover 3, Or alternatively by pressing a key on the
keypad 6. This change of character groups can be done by
using the processing device for recognition of the sound
caused by movement Or tapping on the surface, or for
recognition of the pressing of keys. The change can be
indicated by a symbol or symbols on the display 4 of the
device 1 and may show which group of characters are
going to be used for entering the desired information.
Any sub pattern can pe defined to control the change
petween different character groups by means of symbols
on the surface of the cover 3, and these symbols can
also be presented simultaneously on the display 4 of the

communication device 1.
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These symbols can be designed in many ways, € g &S
circles, squares, triangles, stars, punctuation marks,
or have any other form and can be defined to have
different functions, e g changing the selectable
character groups from capital letters to small letters,
or to figures, or alternatively to parentheses, or for
executing different commands. A preferred group of
symbols is a square initiating a stop, a circle, a
triangle pointing upwards initiating activation of a
mode for entering upper cases or lower cases, a triangle
pointing to the right for entering space, and a third
triangle pointing to the left for deleting the last
written character.

Preferably, as shown in FIGS 3 and 4, the surface
3' has eight outer sub areas 3b. Each sub area 3b has a
sub pattern 3", which consists of at least one groove OY
rib for creating a specific sound when the tip 7 passes
over it. This sound has to be unique for each sub area
3b, whereby each of the sub patterns 3" has a different
pattern consisting of a different number of grooves oOr
ribs arranged in different combinations with different
mutual distances, preferably eight different patterns of
ribs A, B, C, D, E, F, G and H, shown in more detail in
FIGS 5, 6, 7 and 8. Each of the sub areas 3b may also
have a surface that is rugged, i e a surface with a lot
of very small grooves or ribs, similar to the small ribs
shown in FIG 7 as pattern C' and E' of the patterns C
and E, which are smaller than said sub patterns 3", for
creating a basic sound when the tip 7 in contact with
the sub areas 3b moves over them. This basic sound
facilitates the sound recognition by means of a more
exact detecting of the position of the tip 7. The centre
area 3a should be as smooth as possible in relation to

the sub areas 3b for the same reason.
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A sequence of movements is shown for clarity
reasons in the form of bold lines on the surface 3' for
entering a character. The movement starts in the centre
area 3a at point s, the sub pattern A is then passed by
the tip 7 and defines from which group the desired
character, e g the small letter f, is going to be
chosen. Then the tip 7 is moved from the first sub area,
after passing the sub pattern A, into the second sub
area, and past the second sub pattern H back into the
centre area 3a at position e. Thé second sub pattern H
defines the position of the small letter £ in the chosen
group, i e in the second position in the upper row in
the first sub area 3b. Another character is entered by
moving the tip 7 in a different sequence, e g the lower-
case character x is entered by moving the tip 7 from the
centre area 3a at point s', past sub pattern A into the
sub area in the upper right hand corner of surface 3',
and into a second sub area followed by a third sub area
3b located in the lower right hand corner of surface 3',
and back into the centre area 3a at point e' past sub
pattern C.

Another sequence of movements 1is shown in FIG 4 in
the form of bold lines on the surface 3' for entering
another character. The first movement from position s"
in the centre area 3a past sub pattern H into the first
sub area defines a change of character group. The
movement from this first sub area, past the sub pattern
H once more, back into the centre area 3a at position
e", defines a change from lower-case letters to capital
letters, and wherein the symbol in the middle of the
three symbols above sub pattern H is activated. The
subsequent "second start" movement from the sub area 3a
at position s”, past sub pattern G and into sub area 3b,
defines from which character group the character is

going to be chosen. The movement from this sub area back
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into the centre area 3a at position e”, past the sub
pattern G once more, defines the middle position in the
upper row for letter A. If the character number 4 is
going to be entered after capital A above, the tip 7 is
moved from point s* in the centre area 3a, past sub
pattern D into the lower middle sub area, this defines a
change of character group. The movement from this first
sub area past the next adjacent sub area at the lower
right-hand corner and into the right-hand middle sub
area, past sub pattern C back into the centre area 3a at
point e*, defines the position of the number 4, 1 e two
steps from the middle square symbol in the first chosen
character group in the lower sub area.

FIG 5 shows a preferred embodiment of a pattern 3"
with eight sub patterns A, B, ¢, b, E, F, G, H with
different combinations of ribs, wherein each sub pattern
can be combined with any sub area 3b. The illustration
in section is done with reference to only one sub
pattern F along line x-X in FIG 3 and 4. Other designs
of the pattern instead of ribs can be used, such as
grooves or any other form, as shown in FIG 6. The ribs
can also be round, flat or have any other design, as
shown in an enlarged scale in FIG 8. The ribs can also
have different sizes, creating sounds with higher
frequencies, as shown by sub pattern C! and E' in FIG 7.
The different sub patterns in FIG 5 will be explained in
the form of combinations of straight arrows (1) pointing
upwards. Sub pattern A consists of one rib (1), whereas
sub pattern B consists of two ribs (11) with a mutual
distance d. Sub pattern C has three ribs, wherein a pair
of ribs have a mutual distance d and the third rib 1is
arranged a distance more than 2d from the first pair (11
1) . Sub pattern D also includes three ribs, where one
rib is placed adjacent the centre area 3a and the other

two ribs are placed a distance more than 2d from the
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first rib (1 11). Sub pattern E comprises four ribs with
two pair of ribs with a mutual distance d placed a
distance more than 2d from each other (11T 11). Sub
pattern F consists of three ribs with a mutual distance
d (111). Sub pattern G has four ribs with a mutual
distance d (1111), and sub pattern H consists of two

ribs with a mutual distance more than 2d from each other
rtn.

FIG 6 shows a preferred embodiment of a pattern 3"
with eight sub patterns A, B, C, D, E, F, G, H with
different combinations of grooves instead of ribs as in
FIG 5. The illustration in section is done with
reference to only one sub pattern F along line x-x in
FIG 3 and 4. The mutual distances between the grooves
are the same as in FIG 5. The grooves can have any other
design and size, such as a more shallow and/or wider
form, or have a more rounded bottom.

FIG 7 shows another preferred embodiment of a
pattern 3" with eight sub patterns A, B, ¢, b, E, F, G,
H with different combinations of ribs as in FIG 5. The
illustration in section is done with reference to only
one sub pattern F along line x-x in FIG 3 and 4.
Distances and sizes of the ribs are the same as all the
patterns 3" in FIG 5 except for sub pattern E and C. Sub
pattern C has three ribs, wherein a pair of ribs have a
mutual distance d and a third rib is arranged a distance
more than 2d from the first pair. The area between the
single rib and the pair of ribs is equipped with several
small ribs similar to the basic pattern in the sub areas
3b for creating a kind of basic sound (11 7). Sub
pattern E comprises two bigger ribs with a mutual
distance d placed a distance more than 2d from each
other. The area between the pair of ribs has several
small ribs creating a pattern similar to the basic
pattern in the sub areas 3b (11 17).
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FIG 8 shows yet another preferred embodiment of a
sub pattern 3" with eight sub patterns A, B, ¢, D, E, F,
G, H as in FIG 5, 6 and 7. The sub patterns will be
explained with the help of the same arrows (1) as in the
above description of FIG 5. The sub patterns are
illustrated as arrows (1) in FIG 8 for simplicity
reasons. The sub patterns are shown with reference to
only one sub pattern F along line x-x in FIG 3 and 4.
Sub pattern A has three ribs with a mutual distance of
more than 2d from each other (f 1 1). Sub pattern B has
four ribs consisting of a pair of ribs with a mutual
distance d and two other ribs with a distance of more
than 2d from each other and the first pair (11 T 1). Sub
pattern C includes three pair of ribs, i1 e a total of
six ribs, with mutual distance of more than 2d between
éach pair, wherein the arrows in each pair have a mutual
distance 4 (11 11 11). Sub pattern D has five ribs T 1"
1) . Sub pattern E includes four ribs with a mutual
distance of more than 2d (1 1 t 7). Sub pattern F has
five ribs but in another combination with one rib placed
a distance more than 2d from the other four ribs with a
mutual distance d (1 1t111). Sub pattern G consists of
five ribs in a combination similar to F (1117 1). Sub
pattern H has six ribs with a first pair of ribs with a
mutual distance d placed a distance more than 2d from
the other four ribs with a mutual distance 4 (T T111).
FIG 8 also shows six enlargements disclosing different
designs and combinations of ribs or grooves that may be
used.

In the preferred embodiment of the cover 3, shown
in FIG 2, the cover 3 is used for entering a hand-
written message, moving a cursor on the display 4 or
executing commands for controlling the device 1. This

can be accomplished by the following steps shown in FIG
9.
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The first step 910 involves opening of the cover 3
followed by a registration in step 920 of whether the
telephone mode is to be used alone, step 925, or in
combination with sound recognition in step 930. If sound
recognition of handwriting on the cover 3 1is going to be
used, then one tap with the pen 7 in the middle of the
cover 3 or pressing of a key on the keypad 6 has to be
done to initiate the sound recognition function. In the
next step the tip 7 is moved on the surface 3! of the
cover 3, thereby creating a sound that is detected in
step 930 by means of a microphone 5, converted into
electric form in a step 940, forwarded to the processing
device in a step 950, and recognised with suitable
software in a step 960. The recognised information is
then converted into digital data by means of the
processing device, shown in a step 970, and recognised
as text or commands in a step 980. If the digital data
is intended for moving a cursor or entering text, it is
forwarded to the display 4 as in step 985, or,
alternatively, if the digital data is a command, it is
executed for controlling a specific function in the
communication device 1 in the last step 990.
Functionality like a mouse can be achieved by combining
the sound with one or more keys on the keypad 6.

The present invention has been described above
with reference to a few embodiments, but this
description is not intended to be a limitation of the
invention. Embodiments other than the ones explicitly
disclosed are equally possible within the scope of the
invention, as defined by the appended independent

claims.
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CLAIMS

1. A portable communication device (1) having a
microphone (5) and an processing device for receiving a
handwritten message from a user and converting the
message into digital data, characterized in that the
processing device 1is operatively connected to the
microphone (5), so that different sounds caused by
movement over different patterns and/or textures on a
surface (3') of the communication device (1) when the
user is hand-writing on said surface (3') may be
acoustically detected by the microphone (5) and

forwarded, in electric form, to the processing device.

2. A device according to claim 1, wherein the
movement of e g a pen (7) or stylus over different
combinations of said patterns and/or textures on the
surface (3') corresponds to different text inputs or

commands .

3. A device according to claim 2, wherein the
surface (3') is divided into several sub areas and
specific sub patterns (3") for creating specific sounds
when e g the pen (7) or the stylus in contact with the

surface (3') moves against these sub patterns (3").

4. A device according to claim 3, wherein the
surface (3') consists of at least one centre area (3a)
surrounded by at least one outer sub area (3b) with

adherent sub pattern (3").

5. A device according to claim 4, wherein the
surface (3') consists of one centre area (3a) surrounded
by at least two, preferably eight, sub areas (3b),
whereby each sub area (3b) has an adherent sub pattern
(3") arranged between the centre area (3a) and

respective sub area (3b).
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6. A device according to claim 5, wherein the
surface (3') has multiple sets of character groups,
preferably more than two sets, for each sub area (3b)
comprising different combinations of small and capital
letters, figures, punctuation marks, or any other

characters that are needed for writing a message.

7. A device according to claim 6, wherein the
surface (3') comprises more than one combination of sub
patterns (3"), preferably one combination for each sub
area (3b), each of the sub patterns consisting of ribs
or grooves of different sizes, preferably ribs, which
are arranged in different numbers and with different
mutual distances creating a specific pattern, that
causes a specific sound for each sub pattern when being

passed by e g a tip of a pen (7) or any other stylus.

8. A device according to claim 7, wherein the surface
(3') is placed on a cover (3) of the communication
device (1), or on any other separate substantially
planar surface of an external accessory, which is
operatively connected to the processing device of the
communication device (1), such as a separate pad, a
table surface, or a portable device for entering text or

commands .

9. A device according to any preceding claim, wherein
the processing device comprises: at least one of a
central processing unit (CPU), a digital signal
processor (DSP) or a programmable logic array (PLA) ;
together with a memory, such as an electrically erasable
programmable read-only memory (EEPROM), a flash memory
or similar means; and a set of program instructions

stored in the memory and executable by the controller.
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10. A device according to any preceding claim,
wherein the communication device (1) is a portable
device for entering text or commands into it, preferably

a mobile or cellular telephone.

11. A method of detecting, recognising, converting
and entering data into a communication device (1) such
as a mobile phone, characterized by the steps of

detecting (930) different sounds, caused by
movement over different patterns and/or textures on a
surface (3') of the communication device (1) when the
user is hand-writing on said surface (3'), with a
microphone (5),

converting (940) the sound into electric form by
means of the microphone (5),

forwarding (950) the sound, in electric form, to
an processing device of the communication device (1),

executing (960), in the processing device, a
software routine for recognising the sound,

converting (970), in the processing device, the
recognised sound into digital data, and

forwarding (985) the digital data to a display (4)
of the communication device (1), or using the sound, in
the form of digital data, for executing commands (990)

that control desired functions in the communication

device (1).
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FIG 6
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FIG 9
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920 Sound
recognition
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925 Telephone mode

930 Detecting sound by

means of a microphone

v
940 Converting the detected

sound into electric form
v
950 Forwarding the converted
sound to a processing device

A
960 Recognition of the
converted sound by means
of a software routine
v
970 Converting the recognised
sound into digital data

985 Presenting
the digital data
on a display 4

980 Are the digital data
text or commands?

Commands

990 Executing commands for
controlling desired functions
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