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INPUT UNIT, METHOD FOR USING THE SAME AND INPUT SYSTEM

Field of the Invention

The present invention relates to an input unit hav-
1ng a mouse function and at least one inputting function,
which 1nput unit comprises image-recording means for pro-
viding the i1nputting function. The invention also relates
to a method for providing a mouse function and at least
one 1nputting function with the aid of an input unit, as

well as an 1nput system having a mouse function and at

least one 1nputting function.

Background of the Invention
Today, personal computers are usually equipped with

a computer mouse, which 1s used for positioning a cursor
on the computer screen. The positioning is carried out by
the user passing the mouse over a surface, the hand move-
ment thus indicating how the mouse should be positioned.
The mouse generates positioning signals indicating how
the mouse 1s being moved and thus how the cursor should
be moved. For thils purpose, the mouse usually has a track
ball, which turns as a result of friction against the
surface when the mouse 1s passed over the same and which
in this connection drives position sensors which in turn
generate the positioning signals. Normally, the mouse can
also be used for providing instructions to the computer
by the intermediary of one or more buttons on which the

user clicks. However, when the term "mouse function" 1is

used below 1t only refers to the function of positioning

a cursor or the like.

"

o input text and images into a computer a hand-held

scanner 1s sometimes used, which images the text or image

which 1s to be input with the aid of a light-sensitive
sensor. The scanner can only image a very limited text/
1mage area at one time. Consequently, in order to record
one or several words or a whole image, the scanner must

be passed over the text/image and several sub-images must
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be recorded. Usually, the scanner has some kind of posi-
tion senSor which determines how these sub-images should
be stored 1in the computer to enable the creation of a
composite image therefrom.

It 1s known to combine a mouse function and an
inputting function in a casing which is connected with
a single flex to a computer.

US 4,906,843, for example, shows a combined mouse,
optical scanner, and digitising pad. In the mouse mode,
a track ball 1s used, which drives two position sensors,
which generate the positioning signals. In the scanner
mode, a CCD line sensor as well as the position sensors
are used for 1nputting characters or graphical informa-
tion to the computer.

US 5,355,146 shows a similar input unit with a com-
bined mouse function and scanner function, which also
utilises a track ball and a CCD line sensor.

EP 0 782 321 shows yet another input unit having a
mouse function and scanner function. In this case, too,
a track ball 1s used for the mouse function but instead
of the line sensor, use 1s made of an area sensor which
1s capable of imaging a document in a single step and
which thus need not be moved across the document. This
is sald to have the advantage that no software is requir-
ed for correlating image data with position data.

US 5,633,489 shows a combined mouse and barcode
reader, where the mouse function is provided by means of
a track ball and the barcode reader comprises a laser
diode which generates a laser beam emitted from the
underside of the mouse and a photo detector which detects
the varying intensity of the reflected light.

All these known input units have a rather complicat-
ed mechanical design with moving parts and many sensors.

Moreover, they only provide limited synergies between the

functions combined in one and the same casing.
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Summary of the Invention
It is thus an object of the present invention to

provide an input unit having a mouse function and at
least one inputting function as well as a method for
providing the mouse function and the inputting function
with the aid of the input unit, which input unit and
which method reduce the above-mentioned deficiencies.

This object 1s achieved by an input unit according
to claim 1, a method according to claim 19, and an input
system according to claim 24. Preferred embodiments are
stated in claims 2-18 and claims 20-23 respectively.

An input unit according to the invention thus
comprises 1lmage-recording means for providing said
inputting function, with the i1mage-recording means also
being used to provide the mouse function.

Instead of using the image-recording means for only
one of these functions, according to the present i1nven-
tion they are used to provide both the mouse function and
the inputting function, whereby improved integration of
these functions 1s achieved. Furthermore, the track ball
can be omitted and both functions can be based on the
same sensor technology so that the signals for both func-

tions can be handled by the same hardware and/or soft-

- ware. Thereby, real integration of the two functions 1is

obtained rather than the two simply being brought toge-
ther in the same casing as 1n the prior art. In addition,
it becomes possible to provide an input unit without mov-
ing parts, which 1s advantageous from the point of view
of durability and manufacturing. As will be evident
below, it is also possible to provide an input unit which
requires neither special position-determination means nor
additional aids i1n the form of a raster or the like.
In this context, 1t should be noted that in this

patent specification the term inputting function refers
to a function whereby the user can input information to a

receiver for storing and processing in the same, unlike
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the mouse function which 1s used for positioning pur-
poses.
Furthermore, 1t should be noted that the mouse func-

tion can be used for positioning a cursor or the like in

a plane or 1n space.

More specifically, the input unit is advantageously
adapted to emit positioning signals for providing the
mouse function, as well as inputting signals for provid-
ing said inputting function, the positioning signals as
well as the 1nputting signals being based on images
recorded by means of the image-recording means. The posi-
tioning signals can be used for controlling a cursor on a
computer screen, while the i1nputting signals can contain
information which i1s to be input to the computer.

The positioning signals and the inputting signals
can be emitted as electrical signals on leads, as IR sig-
nals, as radio signals, or in some other suitable way.
Naturally, the input unit can also emit signals other
than the positioning signals and the inputting signals,
e.g. 1lnstruction signals based on clickings. The receiver:
of the signals can be a computer or some other input unit
to which positioning information and/or other information
1s to be input. The input unit 1is especially suitable for
use with small portable computers where 1t 1s desirable
to have few, but versatile, accessories.

The 1mage-recording means may comprise a first
image-recording unit for providing the mouse function and
a second 1image-recording unit for providing the inputting
function. This may be particularly advantageous if diffe-
rent image-recording characteristics are desired for the
two functions, e.g. 1f different foci are desired for the
image-recording. For example, when using the mouse func-
tion one may wish to be able to move the input unit
across a surface 1in the same way as one would move a tra-
ditional mouse, and when using the inputting function one
may wish to be able to use the input unit as a camera for

imagling objects located at a distance from the unit. In
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this case, the different image-recording units can be
provided with different lens means with different foci.
The image-recording units can, for example, be located on
different sides of the input unit, but have shared hard-
ware and software.

Alternatively, the i1mage-recording means may com-
prise an image-recording unit which 1s used for providing
both the mouse function and the inputting function. This
embodiment 1is advantageous because 1t requires fewer com-
ponents 1in the input unit and only one beam path.

The image-recording units may comprise any type
of sensor which can be used for recording an image but
should preferably be a light-sensitive sensor with a two-
dimensional sensor surface, a so-called area sensor.

In a less complex embodiment of the input unit, both
the positioning signals and the inputting signals may
essentially consist of the actual images recorded by the
image-recording means. In this case, essentially all pro-
cessing of the 1mages takes place in the receiver of the
signals, e.g. in a computer. If so, the latter must have
software for processing the signals 1n a sultable manner.
Such software may already be stored in the computer or
may, for example, be included 1n the input unit according
to the i1nvention and be transferred to the receiver when
the input unit 1s 1n use.

The receiver of the signals from the input unit must
be capable of determining whether the signals are intend-
ed as positioning signals or as inputting signals so that
it will know how to process the signals. For this pur-
pose, the input unit 1s adapted to output the positioning
signals and the i1nputting signals in such a way that the
receiver can identify whether it 1s receiving positioning
signals or inputting signals. For example, the input unit
may use different protocols for the different signals.

Suitably, the input unit should also know whether
the user wishes to use the mouse function or the input-

ting function so that 1t will know how the images record-
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ed by the image recorder should be processed. For this
purpose, the 1input unit preferably comprises switching
means, e€.g. a button, which are adapted to switch the

input unit between 1its different functions when acted

upon by the user.

Preferably, at least for the mouse function, the
image-recording means are adapted to record a plurality
of images in such a way that the contents of each image
overlap the contents of the previous image, if any. This
can be achieved by recording the images with sufficiently
high frequency 1in relation to the expected speed of move-
ment. By virtue of the fact that the images overlap,
theilr relative positions are determined and there is no
need to use speclial position-determination means.

Once the images have been recorded the subsequent
processing can take place either in image-processing
means 1n the 1nput unit or in the receiver of the sig-
nals from the input unit. The advantages of processing at
least the 1nputting signals in the input unit are that,
in this way, the input unit can be used as a stand-alone -
unit without belng connected to an adjacent receiver,
that information which has been input can be shown
directly on a display on the input unit so that the user
can check that the information recorded really is the
information he intended to record, and that the informa-
tion can be transferred in a more compressed format to
the receiver. Furthermore, the input unit can be connect-
ed to any receilver that supports a mouse with no special
software beiling required 1in the receiver for processing
the i1mages.

Thus, the input unit advantageously comprises image-
processing means used for both the mouse function and the
inputting function. These image-processing means may com-
prise a processing unit operating according to different

program modules depending upon which function of the

input unit 1i1s being used.
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Moreover, for processing the images in the input
unit, the input unit advantageously comprises means for

determining the relative position of the images with the

aid of the partially overlapping contents. The means for
determining the relative position of the images may be
included 1in the shared image-processing means and be

implemented by means of software.

I1f the mouse function is used for linear positioning
only, it 1s sufficient to determine the relative position
of the images horizontally. However, if it is to be used
for two-dimensional positioning, the relative position
must be determined both horizontally and vertically.

In an advantageous embodiment, the input unit com-
prises means for generating the positioning signals on
the basis of the relative position of the images. The

positioning signals can, for example, be composed of one

or more vectors 1indicating how the input unit has been

moved between the recording of two images, or of one or
more positioning coordinates. The means for generating
the positioning signals can also be included i1in the
shared image-processing means and be implemented by means
of software.

The i1nput unit is advantageously hand-held so that
it can be carried everywhere. This technology thus
enables the user to have a personal mouse and input unit
with stored personal settings and personal information.

In a particularly advantageous embodiment, the input
unit also comprises a transmitter for wireless connection
of the input unit to a receiver, which further facili-
tates the use of the input unit. The Bluetooth standard

can advantageously be used for this purpose.

Advantageously, the inputting function comprises a
scanner function so that the input unit can be used for

recording text and/or images.

The 1nputting function can also comprise a camera

function, wherein the image-recording means are utilised

. et b drvralAl £ CAkadek dimtd La-beal.. . ey (AT PIPVT PR . . Settens s om T eIt adenatr, CF 0 a0 e) bR RN NCAD ALY W L0 e LT A LN PIY drate s .
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for imaging objects located at a distance from the input
unit.

The inputting function can also comprise a function
for inputting handwritten/drawn, i.e. hand-generated
information. Each of the scanner function, the camera
function, and the handwriting/drawing function can be the
only inputting function or one of several inputting func-
tions.

The input unit can thus have a plurality of func-
tions, all of which are based on images which are record-
ed by the i1mage-recording means and which are processed
efficiently by means of shared hardware and software.

According to a second aspect to the invention, it
relates to a method for providing a mouse function and
at least one 1nputting function with the aid of an input
unit, comprising the steps of detecting which of said
functions 1s desired; recording at least one image with
the aid of the input unit; and processing said at least
one image 1n different ways depending upon which of said
functions 1s desired.

The advantages of the method according to the inven-
tion are evident from the above description of the input
unit according to the invention.

According to a third aspect of the i1nvention, it
relates to an input system having a mouse function and at
least one inputting function, comprising ilmage-recording
means for recording images and image-processing means for
processing the 1mages recorded by the image-recording
means for providing the mouse function and said at least
one inputting function, the image-recording means being
located 1n a first casing and the i1mage-processing means
being located i1n a second casing.

| Accordingly, the 1input system comprises the case
where the image-recording means are located in an input
unit and the 1mage-processing means are located in a com-
puter or other receiver to which the input unit is con-

nected and to which it transmits recorded images. Every-
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thing that has been stated above with respect to the
image-recording means and the processing of the images

recorded by the image-recording means also applies to the
input system.
Brief Description of the Drawings

The present invention will now be described in more
detaill by way of an embodiment with reference to the
accompanying drawings, in which

Fig. 1 schematically shows an embodiment of an input
unit according to the invention;

Fig. 2 1s a block diagram of the electronic cir-
culitry in an embodiment of an input unit according to
the invention;

Fig. 3 1s a flowchart of the mouse function;

Fig. 4 1s a flowchart of the handwriting/drawing

function;

Fig. 5 schematically shows how a surface is imaged
1in connection with the inputting of handwritten informa-
tion;

Fig. 6 shows how the handwritten input can be shown
on a display;

Fig. 7 1s a flowchart of the scanner function;

Figs 8a-8c schematically show how text is recorded

in the scanner mode; and

Fig. 9 1s a flowchart of the camera function.

Description of a Preferred Embodiment
The following is a description of an embodiment of

an input unit according to the invention having az mouse

function, a scanner function, a camera function, as well

as a function for inputting handwritten/drawn informa-

tion.

Design_of the Unit

Fig. 1 shows the design of the input unit accord-
ing to this embodiment. The unit has a casing 1 having
approximately the same shape as a conventional high-

lighter pen. One short side of the casing has a window 2,

PCT/SE99/00718
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by the intermediary of which images are recorded for the
various 1image-based functions of the input unit.
The casing 1 essentially contains an optics part 3,
an electronic circuitry part 4, and a power supply 5.
The optics part 3 comprises a light-emitting diode
6, a lens system 7, and an image-recording means in the

form of a light-sensitive sensor 8, which constitutes the

interface with the electronic circuitry part 4.

The task of the LED 6 is to illuminate a surface
which 1is currently located under the window. A diffuser 9
1s mounted in front of the LED 6 for diffusing the light.

The lens system 7 has the task of projecting an
image of the surface located under the window 2 on the
light-sensitive sensor 8 as accurately as possible. The
lens system is displaceable between two positions, the
second of which 1s indicated by dashed lines. The first
position 1s used when images are to be recorded of a
surface located directly below the window of the input
unit and 1s primarily intended for the mouse function,
the scanner function, and the handwriting/drawing func-
tion. The second position 1s used when images are to be
recorded of objects located at a distance from the input
unit and 1s primarily 1ntended for the camera function,
but can also be used for the other functions.

In this example, the light-sensitive sensor 8 com-
prises a two-dimensional, square CCD unit (CCD = charge
coupled device) with a built-in A/D converter. Such sen-
sors are commercially available. The sensor 8 is mounted
at a small angle to the window 2 and on its own circuit
board 11.

The power supply to the input unit is obtained from
a battery 12 which 1s mounted in a separate compartment
13 1n the casing.

The block diagram in Fig. 2 schematically shows the
electronic circuitry part 4. This comprises a processor
20, which by the intermediary of a bus 21 is connected

to a ROM 22, 1in which the programs of the processor are
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stored, to a read/write memory 23, which constitutes the
working memory of the processor and in which the images
from the sensor are stored, to a control logic unit 24,
as well as to the sensor 8 and the LED 6. The processor
20, the bus 21, the memories 22 and 23, the control logic
unit 24, as well as associated software together consti-
tute image-processing means.

The control logilic unit 24 is in turn connected to
a number of peripheral units, comprising a display 25,
which 1s mounted in the casing, a radio transceiver 26
for transferring information to/from an external compu-
ter, buttons 27, by means of which the user can control
the input unit and specifically adjust the input unit
between the mouse function, the scanner function, the
camera function, and the handwriting/drawing function,
buttons 27’ corresponding to the clicking buttons on a
traditional mouse, a tracer LED 28 which emits a light
beam, making i1t easier for the user to know which infor-
mation he 1s inputting, as well as an indicator 29, e.q.
an LED, i1ndicating when the pen is ready to be used. Con--
trol signals to the memories, the sensor 8, and the peri-
pheral units are generated in the control logic unit 24.
The control logic also handles generation and prioritisa-
tion of i1nterrupts to the processor. The buttons 27 and
27', the radio transceiver 26, the display 25, the tracer
LED 28, and the LED 6 are accessed by the processor writ-
1ng and reading 1n a regilister in the control logic unit

24 . The buttons 27 and 27’ generate interrupts to the
processor 20 when they are activated.

Operation of the Unit

The various functions of the input unit, viz. the
mouse function, the scanner function, the handwriting/
drawing function, and the camera function, will now be
described. All of these functions are based on images
which are recorded with the aid of the sensor 8. When the
first three functions are used, a plurality of images are

recorded 1n such a way that the contents of each image
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partially overlap the contents of the previous image, if
any. As the images are being recorded, the relative posi-
tion of the images 1s determined, i.e. the position which
affords the best possible correspondence between their
contents. Subsequently, the processing is carried out
depending upon the function selected by the user. When
recording the images, the input unit can be passed over a
surface with the window 2 in contact with the same, or be
held at a small or at a larger distance from the surface
depending upon the setting of the lens system. The sur-
face need not be plane. For example, it could be a sheet
of paper with text on it, a wall covered with patterned
wallpaper, or a bowl of sweets. What is important is that
lmages wlith varying contents can be recorded so that the

relative positions of the images can be determined with

the aid of the contents of the images.

The Mouse Function

First, suppose that the user wishes to use the input

unit as a mouse. In this case, he sets the unit to the
mouse function with the aid of the buttons 27, whereupon
the 1nput unit starts operating in the mouse mode, and
logs 1nto the computer for which the input unit is to
operate as a mouse. Subsequently, the user directs the
window 2 of the input unit at a patterned surface, e.g.

a mouse pad. He presses one of the buttons 27 to activate

the input unit, whereupon the processor 20 commands the

- LED 6 to begin generating strobe pulses at a predeter-

mined frequency, suitably at least 50 Hz. Subsequently,
the user passes the input unit over the surface in the
same way as 1f 1t were a traditional mouse, whereupon
lmages with partially overlapping contents are recorded
by the sensor 8 and are stored in the read/write memory
23. The 1mages are stored as images, i.e. with the aid of
a plurality of pixels, each having a grey scale value in
a range from white to black.

The flowchart in Fig. 3 shows in more detail how the

input unit operates when the mouse function is used. In
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step 300, a starting image is recorded. In step 301, the
next image 1s recorded. The contents of this image par-
tially overlap the contents of the previous image.

As soon as an 1mage has been recorded in step 301,
the process begins of determining how it overlaps the
previous 1mage both vertically and horizontally, step
302, 1.e. 1in which relative position the best match is
obtained between the contents of the images. For this
purpose, every possible overlap position between the
images 1s examined, at the pixel level, and an overlap
measurement 1s determined as follows:

1) For each overlapping pixel position, the grey
scale values of the two relevant pixels are added up if
the latter are not white. Such a pixel position in which
none of the pixels are white is designated a plus
position.

2) The grey scale sums for all the plus positions
are added up.

3) The neighbours of each pixel position are exa-
mined. If an overlapping pixel position is not a neigh-
bour of a plus position and consists of a pixel which is
white and a pixel position which is not white, the grey
scale value of the non-white pixel is subtracted, pos-
sibly multiplied by a constant, from the sum in point 2).

4) The overlap position providing the highest
overlap measurement as stated above is selected.

Our Swedish patent application No. 9704924-1 and
the corresponding U.S. application No. 024,641 describe
an alternative way of matching the images in order to

find the best overlap position. The content of these

~applications 1s herewith incorporated by reference.

As soon as the best overlap position between the
current 1mage and the previous image has been determined,
the previous i1mage 1s discarded, whereupon the current

1mage becomes the previous image in relation to the next

image recorded.
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By determining the relative position of the two
images a movement vector 1s obtained, which indicates how
far and i1n which direction the input unit has been moved
between the recording of the two images. Subsequently, a
positioning signal, which includes this movement vector,
1s transmitted, step 303, by the radio transceiver 26 to
the computer for which the input unit is operating as a
mouse. The computer uses the movement vector for posi-
tioning the cursor on its screen. Subsequently, the flow
returns to step 301. In order to increase the speed, the
steps can partly be carried out in parallel, e.g. by
starting the recording of the next image while the rela-
tive position of the current and the previous image is
being determined.

In the mouse mode, the buttons 27’ can be used as

clicking buttons for inputting instructions to the com-

puter.

The Handwriting and Drawing Function
Next, suppose that the user wishes to input hand-

written text to his computer. In this case, with the aid
of the buttons 27, he sets the input unit to the hand-
writing function, whereupon the input unit starts to ope-
rate 1n the handwriting mode. When the user subsequently
activates the 1input unit, the processor 20 commands the
LED 6 to begin generating strobe pulses at the predeter-
mined frequency. Subsequently, the user '"writes" the text
he wishes to i1nput with the input unit directed at the
selected surface, whereupon the sensor 8 records images
with partially overlapping contents and stores them in
the read/write memory 23. The tracer LED 28 successively
indicates the path of movement on the surface by means of

a luminous spot to give the user an idea of the movement.

The text 1s 1nput one character at a time. Between each
character, the user i1ndicates that an information unit
has been 1input, for example by releasing the activating

button 27 for a short time or by not moving the input

unit for a short time.
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Fi1g. 4 1llustrates in more detail how the input unit
operates 1n the handwriting and drawing mode. The first
three steps correspond to those carried out in the mouse
mode. When the input unit is activated, a starting image
1s recorded, step 400. The next image, whose contents
overlap the previous image, is recorded, step 401, and
their relative position 1is determined, step 402, with the
ald of the overlapping contents, whereby a movement vec-
tor i1s obtained.

Subsequently, the processor 20 determines whether
the inputting of an information unit is complete or not,
step 403. If not, the flow returns to step 401 and the
next i1mage 1s recorded. If the inputting is complete, the
processor 20 reads the movement vectors determined for
the 1nformation unit in question to an ICR module which
identifies which character the movement vectors repre-
sent, step 404. Subseqgquently, the identified character 1is
stored 1in character-coded format in the memory, step 405,
and the input unit indicates that it is ready to input a
new information unit, step 406.

The inputted and i1dentified character is preferably
transferred to a computer in character-coded format by
the intermediary of the radio transmitter 26 and is shown
directly on the computer screen. If the input unit is
used as a stand-alone unit, the character can be shown on
the display 25 1nstead.

Fig. 5 schematically shows how images with overlap-
ping contents are recorded when the input unit is moved
in a path of movement forming the letter "R". For the
sake of simplicity, the contents of the images are not
shown 1n Fig.5.

If, instead, the user indicates that the drawing
function is to be used, only steps 400-403 are imple-
mented. Fig. 6 shows how an inputted letter R can be
reproduced on the display of the input unit or the com-
puter on the basis of the relative positions of the

images 1n Fig. 5 determined by the input unit when the
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drawing function is used. In this case, a "drawn image"
of the recorded character is shown with the aid of the
movement vectors, not an interpreted character. Obvious-

ly, arbitrary drawn figures and characters can be input
to the input unit or a computer in this manner.

The Scanner Function

Now, suppose that the user wishes to use the input

unit for recording predefined text on an information

carrier, e€.9. a sheet of paper, a newspaper, or a book.

In this case, he sets the input unit to the scanner func-
Lion with the aid of the buttons 27, whereupon the input
unit starts operating in the scanner mode.

Subsequently, he directs the input unit at the sheet
of paper with the text in the location where he wishes to
begin recording text, activates the input unit with the
ald of the buttons 27, and passes it over the text which
1s to be recorded, following the text in the same manner
as when one reads the text. The tracer LED 28 emits a
light beam which makes it easier to follow the lines.

When the user activates the input unit, the processor 20

commands the LED 6 to record images in the same way as
described above with respect to the mouse function. When
the user has passed the input unit over the selected text
or has come to the end of a line of characters, he lifts
the unit off the sheet of paper and releases the activat-
1ng button, whereupon the processor 20 turns off the LED
6 .

The flowchart in Fig. 7 illustrates in more detail
how the input unit operates in this mode. In step 700,
a starting image is recorded. In step 701, a new image
1s recorded whose contents overlap that of the previous
1image. In step 702, the best overlap position for the
current 1mage and the previous image is determined in the
same way as described above with respect to the mouse
function. In this position, the images are put together
1into a whole composite image, step 703. In step 704, the

input unit detects whether the inputting of characters is
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complete. If not, the flow returns to step 701. If the
user has released the activating button, indicating that
the inputting is complete, the whole composite image is

fed as an input signal to an OCR software which identi-
fies and interprets the characters in the image, step
705. The 1dentified and interpreted characters are
obtained i1n a predetermined character-coded format, e.q.
ASCII code, as output signals from the OCR software. They
are stored in the read/write memory in a memory area for
interpreted characters. When the character identification
and storing 1in character-coded format are finished, the
processor activates the indicator 29 to inform the user
that 1t 1s ready to record a new character sequence, step
706.

The i1nterpreted characters can be transferred to a
computer or other receiver in character-coded format with
the aid of the radio transceiver 26.

The above steps are thus carried out by the proces-
sor 20 with the aid of the associated units and suitable
software. Such software can be created by the skilled
person with the aid of the above instructions if it is

not commercially availlable.

Figs 8a-8c 1llustrate how the input unit operates

when the character sequence "Flygande b&ckasiner" is
recorded. Fig. 8a shows the text on a sheet of paper.
Fig. 8b shows the images which are being recorded with
the aid of the sensor. As can be seen from this Figure,
the contents of the i1mages partially overlap. For exam-
ple, the letter 1 appears completely in image No. 1 and
partially in image No. 2. The degree of overlapping
depends on the traction speed, i.e. the speed with which
the user passes the input unit over the text in relation
to the frequency with which the contents of the sensor 8
are read out. Fig. 8C shows what the whole composite
image looks like. It should be noted that the image is
st1ll stored in the form of pixels. When the method has

been carried out, the text "Flygande backasiner" is stor-
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ed in the read/write memory 23 of the input unit as ASCII

code.

The Camera Function

Next, assume that the user wishes to record an image
of an object located at a distance from the input unit.
The "object" could, for example, be three-dimensional or
it could be an image in a book. In this case, the user
sets the input unit to the camera function with the aid
of the buttons 27, whereupon the input unit begins to
operate 1n the camera mode and the position of the lens
system 7 changes to a position suitable for recording
images located at a distance from the input unit. Subse-
quently, the user activates the input unit, whereupon the
processor begins to read images from the sensor 8. The
read images can be shown either on the display 25 of the
input unit or on a computer to which the input unit is
connected and to which the images are transferred as they
are recorded by the intermediary of the radio transceiver
26. When the user 1s satisfied with the appearance of
the image, he presses one of the buttons 27, which then
records an 1mage of the object. When the image of the
object has been recorded, the user can command the input
unit to show the recorded image on the display 25 or to
transfer the image to the computer by the intermediary of
the radio transceiver 26.

The flowchart in Fig. 9 illustrates how the input
unit 1s adapted to operate in the camera mode. In step

901, the extent of the image is indicated on the display

25 of the input unit. When the user is satisfied with the
appearance of the image, he presses the button 27,
whereupon the image is frozen and recorded in a buffer
memory 1n step 902. The image is recorded with the aid of
a plurality of pixels, which can either have grey scale
values from white to black or have colour values. The
user can then choose whether or not he wishes to keep the
current image. If the user decides to keep the image, the

process continues along the solid line to step 903, in
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which the i1mage is stored in the memory 23. When the
image has been stored, the unit indicates, in step 904,
that 1t 1s ready to record a new image. If the user does
not wish to keep the image, the process continues, from

step 902, along the dashed line back to step 901 in order

for a new 1mage to be recorded.

Alternative Embodiments

The above embodiment is described by way of example
only. An 1input unit according to the invention need not
comprise all of the functions listed above. It is pos-
sible to combine the mouse function with one or more of
the scanner function, the camera function, the handwrit-
ing function, or other inputting functions.

In the embodiment described above, all processing of
recorded information takes place in the input unit. This
is not essential. All of the above measures except for
the actual 1mage-recording can be carried out with the
aid of image-processing means in an external computer
or 1n some other external unit to which the images are
transterred.

In the embodiment described above, the recording of
images is carried out by means of a single light-sensi-
tive sensor. However, it 1s also possible to arrange a
second light-sensitive sensor, for instance, in the other
end of the casing. In this case, it is possible to use
one end with the first sensor for the mouse function and
the other end with the second sensor for one of the
1nputting functions.

It 1s not completely essential for the images to be
recorded with overlapping contents in the mouse mode, the
handwriting mode and the drawing mode. In these modes, a
speclal substrate with position indications can be used
instead. For example, the positions can be written as
coordinates, which are read and interpreted for providing
positioning signals for a cursor or movement indications
enabling the reproduction of a drawn image or a drawn

character. However, this has the drawback of requiring

. B 215l 7P Lt v VT e s £ 48T r AN s B AA L I 2 Al A mt b * tdttt. prr E Nl as s s Soleme W



CA 02331073 2000-10-30

WO 99/60468 PCT/SE99/00718

20

a special substrate as well as software for interpreting

the position indications.
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CLAIMS

1. An input unit having a mouse function and at
least one inputting function, comprising image-recordlng
means (8) for providing both said mouse function and said
inputting function, as well as i1mage-processing means

5 (20-24) ,

characterised 1n that, at least with
respect to the mouse function, the i1mage-recording means
are adapted to record a plurality of i1mages in such a way
that the content of each image partially overlaps the

10 content of the previous 1mage, and the 1mage-processing
means (20-24) are adapted to determine the relative
position of the images with the aid of the partially
overlapping contents of the 1mages and to provide
positioning signals for positioning a cursor on the basis

15 of the relative positions of the images.

2. An input unit according to claim 1, wherein, with
respect to said at least one inputting function, the
image-recording means are adapted to record a plurality
of images 1n such a way that the content of each 1image

20 overlaps the content of the previous image, and the
image-processing means (20-24) are adapted to determine
the relative position of the images with the aid of the
partially overlapping contents of the images.

3. An input unit according to claim 1 or 2, wherein

25 saild at least one i1nputting function comprises a scanner
function.

4., An input unit according to claim 1, 2 or 3,
wherein said at least one 1nputting function comprilses a
function for inputting hand-written/drawn information.

30 5. An input unit according to any one of the
preceding claims, wherein the image processing means (20-
24) are arranged to determine the relative position of

the images horizontally as well as vertically.

CA 02331073 2000-10-30 AMENDED SHEET
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6. An input unit according to any one of the
preceding claims, wherein the image-recording means (8)
comprise a first image-recording unit for providing the
mouse function and a second image-recording unit for
providing the inputting function.

7. An input unit according to any one of the
preceding claims, wherein the image-recording means (8)
comprise an image-recording unit which 1s used for
providing both the mouse function and the inputting
function.

8. An input unit according to any one of the
preceding claims, wherein the image-recording means
comprise at least one area sensor.

9. An input unit according to any one of the
preceding claims, further comprising switching means
(27), which, when acted upon by a user, are adapted to
switch the input unit between i1ts different functions.

10. An input unit according to any one of the pre-
ceding claims, which input unit 1s hand-held.

11. An input unit according to any one of the pre-
ceding claims, further comprising a transmitter (26) for
wireless connection of the input unit to a receiver.

12. An input unit according to any one of the
preceding claims, wherein said inputting function
comprises a camera function for imaging objects located
at a distance from the input unit.

13. A method for providing a mouse function and at
least one inputting function with the aid of an 1input
unit, comprising the steps of detecting which of said
functions is desired; when the mouse funCtion 1s desired,
recording at least two images with partially overlapping

contents with the aid of the input unit, determining a

positioning signal on the basis of the relative position

of the images and using the positioning signal for
controlling a cursor on a computer screen; and, when the
inputting function is desired, recording at least one

image with the aid of the inputting unit and processing
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sald at least one image 1n a way which 1s specific to the
inputting function.

14. A method according to claim 13, wherein the step
of determining the relative position comprises

5 determining the relative position of the images both
horizontally and vertically.

15. A method according to claim 13 or 14, in which
the inputting function 1s a character-inputting function
and which, when the character-inputting function 1is

10 desired, further comprises the steps of

recording a plurality of images with partially over-
lapping contents, which images together image the charac-
ters with are to be input; putting the i1mages together
both horizontally and vertically i1nto a composite image;

15 1dentifving the characters in the composite 1mage;
interpreting the identified characters; and storing the
characters 1in character-coded format.

16. A method according to any one of claims 13-15,
in which the inputting function is a function for input-

20 ting hand-written/drawn information and which, when the
handwriting/drawing function is desired, further com-
prises the steps of

recording a plurality of images with partially over-
lapping contents; determining the relative position of

25 the images both horizontally and vertically; and deter-
mining the movement of the input unit on the basis of the
relative position of the 1mages.

17. A method according to claim 16, further compris-
ing the step of interpreting which character the movement

30 of the input unit represents and storing this character
1n character-coded format.

18. An input system having a mouse function and at
least one inputting function, comprising image-recording
means (8) for providing said mouse function and sald at

35 least one inputting function, as well as i1mage-processing
means (20-24), c¢c haracterised 1in that, at

least with respect to the mouse function, the 1mage-
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recording means are adapted to record a plurality of
images 1n such a way that the content of each image
partially overlaps the content of the previous image, and
the image-processing means (20-24) are adapted to

5 determine the relative position of the images with the
aid of the partially overlapping contents of the images
and to provide positioning signals for positioning a
cursor on the basis of the relative positions of the
images, the image-recording means being located in a

10 first casing and the 1mage-processing means being located
in a second casing.

19. An i1nput system according to claim 18, wherein,
with respect to said at least one inputting function, the
image-recording means are adapted to record a plurality

15 of i1images in such a way that the content of each image
overlaps the content of the previous image, and the
image-processing means (20-24) are adapted to determine
the relative position of the images with the aid of the
partially overlapping contents of the images.

20 20. An input system according to claim 18 or 19,
wherein said at least one inputting function comprises a
scanner function.

21. An 1nput system according to claim 18, 19 or 20,
wherein said at least one inputting function comprises a

25 function for inputting hand-written/drawn information.

22. An 1nput system according to any one of claims
18-21, wherein the 1mage processing means (20-24) are
arranged to determine the relative position of the images
horizontally as well as wvertically. |

30 23. An input system according to any one of claims
18-22, wherein the image-recording means (8) comprise a
first 1mage-recording unit for providing the mouse
function and a second i1mage-recording unit for providing
the inputting function.

35
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