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METHOD FOR PRODUCING A POSITION CODE ON A PAPER

Field of the Invention

The present invention relates to a method for mak-
ing a product that has at least one activation area which
is provided with a position code that codes at least one
position on an imaginary surface, which position causes a
device that detects the position code to initiate a pre-
determined operation that utilizes the pogition recorded
by the device. The invention also relates to a memory
medium with a program which is adapted to carry out the
method according to the invention.

Background Art

Many people use paper and pen instead of computers
for writing short pieces of text, in particular notes
from telephone calls and meetings. The reason can be
that there is no computer available, that both hands are
needed to enter text efficiently via the computer’s key-
board, or that it takes a long time to start up the right
program in the computer. Even though the notes are writ-
ten on a sheet of paper, people often also want to enter
selected parts of them into a computer, for example a
note about a meeting in a digital calendar or an address
in a digital address book.

US 5,852,434 and US 5,477, 012 show a device that
makes it possible for a user to enter handwritten and
hand-drawn information into a computer at the same time
as the information is being written/drawn on the writing
surface. The device comprises a writing surface on which
a position code that codes X-Y-coordinates is arranged,
and a special pen with a pen point, using which the user
can write or draw on the writing surface. The pen also
has a light source for illuminating the position code and
a CCD sgensor for receiving the light that is reflected

from the position code. The position information received
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by the CCD sensor ig sent to a computer for processing.

This device appears to require a computer to be started

up and a particular program to be opened before the user
can begin to write on the writing surface.

Similar devices are shown in US 5,661,506, US
5,051,736, US 5,652,412 and US 5,442,147.

US 5,932,863 shows how a user can access an electro-
nic medium by reading off a symbol, code or the like in
a printed item, for example a book, by means of a device.
The device sends a signal with the read-off symbol to a
control unit that executes a command corresponding to the
gymbol. A similar method is disclosed in W099/50787.

When making products with a position code and sym-
bols that correspond to a command, it is necessary to
have access to a sample product and a pen in order to
test the product. However, it is desirable to avoid hav-
ing to make the entire set of products that is to be
produced before testing the product. This is expensive
and difficult since a possible defect in the product
would imply that the entire set of products would have
to be printed once more. It would thus be desirable to
have a method for making products according to the inven-
tion where this disadvantage is eliminated.

Summary of the Invention

An object of the present invention is to provide a
method and a computer program that simplify the making
and testing of products with a position code.

Another object of the present invention is to pro-
vide a gimplified method for developing products with an
activation area with a position code, an operation being
associated with the activation area.

These objects are achieved by means of a method and
a memory medium according to the independent claims.

Further advantages are achieved by the characteris-
tics in the dependent claims.

According to an aspect of the invention, a method is

provided for developing a product that has at least one
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activation area which is provided with a position code
that codes at least one position on an imaginary surface,
which position causes a device that detects the position
code to initiate an operation that utilizes the position
recorded by the device. The method is characterized by
the step of producing a digital representation of at
least part of the product, which representation comprises
image pointg, each image point in the digital representa-
tion of the activation area corresponding to a position
on the imaginary surface.

Thus a digital representation of at least part of
the product is produced. The part of the product is, for
instance, an advertisement in a newspaper, in which case
the advertisement does not occupy the entire page. Of
course, it is possible for the digital representation to
represent the whole page.

In the following, the expression digital represen-
tation of a product will be used, when part of the pro-
duct is intended as well as when the entire product is
intended.

The information recorded by the device is advanta-
geously converted into a position which is used to ini-
tiate the operation.

There is thus a connection between image points on
the display and pointsg on the digital representation of
the product. A point on the digital representation of
the product is in turn associated with a position on the
imaginary surface.

By using a digital representation of the product,
the design and testing of the product is made easier. In
addition the programming is made easier of an operation
that is activated by detecting the pogition code in an
activation area using a device that is adapted to detect
the position code.

The position code is so designed that any suitable

subset of the position code, which subset has a predeter-
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mined size, codes the absolute coordinates for a position
on an imaginary surface.

The position code is preferably arranged to be
recorded optically, but it is within the scope of the
invention that it is arranged to be recorded by, for
example, electromagnetic radiation of any suitable wave-
length.

The position code is advantageously coded by at
least one position sequence with position symbols, which
is so arranged that a partial sequence of predetermined
length defines unambiguously the location of the partial
sequence in the position sequence. This means that each
symbol only needs to code a small number of different
values. As a result of each symbol only coding a few
values, the construction of the symbol is simplified.

Each of the position symbols advantageously contri-
butes to the coding in two orthogonal directions.

Each of the position symbols consists preferably of
at least one mark, the location of said at least one mark
in relation to a raster defining the value of the symbol.

Alternatively, each of the position symbols can con-
sist of a mark, the size of the mark defining the value
of the symbol.

In this connection, by product is meant all possible
articles on which a position code can be applied. Prima-
rily this refers to sheets of paper in magazines, books
and as loose leafs, but other articles such as notice-
boards can also be provided with a position code.

The method according to the invention also comprises
advantageously the steps of testing the product by means
of marking an image point, converting the image point
into a position on the imaginary surface, and initiating
the operation by the use of the position.

As there is a connection between image points and
positions on the imaginary surface, it is relatively easy
to test the operation that is associated with the posi-

tion code in the activation area. The conversion of the
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image point into a position means that it is possible to
test the operation that is associated with the position
without needing to make a physical product. This results
in a considerable saving in both time and money.

A method according to the invention advantageously
comprises also the steps of entering a digital template
with a digital representation of at least one activation
area with a position code, and selecting at least one of
said activation areas in order to generate the digital
representation of the product.

As a template is taken as the base when creating the
digital representation of the product, a product for a
specific purpose can be made in a simple way. For exam-
ple, templates are provided by a company that licenses
templates. By licensing different templates for different
purposes, said company can ensure that a licensee buys a
special template for each application.

The template advantageously also comprises a digital
representation of a writing surface with a position code,
each image point in the digital representation of the
writing surface corresponding to a position on the imagi-
nary surface. The writing surface codes a continuous area
on the imaginary surface.

The writing surface is included advantageousgly in
all templates that are expected to use an entry field for
handwritten information. A user who wants to create a
digital representation of a product selects at least part
of the writing surface.

The template advantageously also comprises a digital
representation of a character-interpretation field with
a position code, each image point in the digital repre-
sentation of the character-interpretation field corre-
sponding to a position on the imaginary surface.

By having fields for character-interpretation in the
template, the selection of such fields for the product is
made possible. Such fields are, for example, useful if

the template is intended for a purpose where, for exam-
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ple, an addresgs or the like, such as an e-mail address,
telephone number or fax number, i1s to be entered. The
character-interpretation fields have, advantageously,

a position code that is a part of a special area in the
imaginary area. This makes it posgible for a device that
detects the position code to determine straight away that
the information entered in the character-interpretation
field is to be interpreted as a character.

A method according to the invention advantageously
also comprises the steps of showing the digital represen-
tation of the product on a display, with several pixels,
where each pixel is allocated one or more image points or
each image point is allocated one or more pixels, and,
when a pixel on the display is marked, converting this
into the corresponding image point or image points and
converting each image point into a posgition on the
imaginary surface, and initiating the operation by use of
the position on the imaginary surface.

This is a simple way to test the product and makes
testing possible without it being necessary to make the
product.

It is however not essential to have access to all
information on the digital representation of the product
to be able to test the application. Thus, according to an
embodiment of the invention a second digital represen-
tation of the product may be used for testing, said
second digital representation having information on the
activation areas and other areas with a position code and
their respective positions in relation to each other, but
without any information relating only to the appearance
of the product. Thus, for example no color information is
included in this second digital representation.

The testing is advantageously carried out using a
computer where the digital representation of the product
is shown on a display. The method advantageously also
comprises the steps of showing the digital representation

of the product on a digplay with several pixels, each
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pixel being allocated one or more image points or each
image point being allocated one or more pixels, and, when
a pixel on the display has been marked, converting this
into the corresponding image points and converting each
image point into a position on the imaginary surface, and
initiating the operation by use of the position on the
imaginary surface.

The method advantageously also comprises the step of
defining and associating an operation with at least one
of said activation areas. Thus, for example, programming
of a computer is carried out in such a way that the posi-
tions of the activation area are associated with a cer-
tain operation.

When the digital representation of a product has
been tested according to the above description, a test
printout of the product is advantageously made on an
ordinary sheet of paper using a printer which gives a
sufficiently high quality of the printout. The printer
must be able to reproduce the position code with
sufficient accuracy to allow the position code to be
read. The printout which has been made on an ordinary
sheet of paper is tested with a reading pen which is
adapted to read the posgition code. Thus, the physical
product is tested with the aid of a reading pen and the
digital representation of the product. By testing is here
meant that different parts of the physical products are
recorded by the device, after which the recorded parts
are compared with the digital representation of the
product. It is not necessary to test the digital
representation of the product before making the test
printout.

Testing of the product comprises according to an
embodiment of the invention the steps of recording an
image of a predetermined part of the product, converting
the recorded image into a position, and comparing the
recorded position with its equivalence in the digital
representation of the product.
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According to another embodiment, the testing of the
product comprises the steps of recording an image of a
predetermined part of the product, and determining a size
of dots in the image in order to determine a quality of
the pattern.

The size of the dots is a measure of the quality of
the printing process. If the printing process is not good
enough, it will affect the size of the dots in the pat-
tern. If the size of the dots differs too much from the
desired size, this may jeopardize the recording and
interpretation of the pattern.

Other properties to be tested are density and
contrast for the marks as well as the form of the marks.

The printer used for the test printout can thus be
of an arbitrary type as long as it produces a printout of
sufficiently high quality. The printer is therefore
advantageously a laser printer. Alternatively, the
printer is an ink jet printer or dye sublimation printer.

The product which is to be sold to consumers is
advantageously produced on a large scale, for example, in
an ordinary printing press. Advantageously, first only a
small amount of products are produced in a first lot,
after which the printed products are tested with a read-
ing pen before the rest of the products are printed. This
means that the products are tested in the condition in
which they are to be sold, and there will be a warning if
something has gone wrong. The testing means in this case
that it is checked that the pogition-coding pattern on
the printed product corresponds to the digital represen-
tation of the product.

The tests used in testing the product that has been
printed in a large-scale printing press can be one or
more of the testing steps described above. An
economically important step is the step of testing a
small lot of the printed product since it is in this step
that an indication will be obtained whether the completed

product is correct or not.
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When a user enters positions from a finished product
in the form, for example, of a sheet of paper using a
device for recording the position code, the device sends
signals to a server where the operation is initiated.

Where there is a writing area, it is also possible
to define a part of the writing area as an activation
area and to associate an operation with the activation
area thus defined.

The method advantageously also comprises the steps
of sending the digital representation of the product to
a printer and of printing it out on the printer.

According to a second aspect of the present inven-
tion, a memory medium is provided on which there is
stored a computer program for developing a product which
has at least one activation area which is provided with
a position code that codes at least one position on an
imaginary surface, which position causes a device which
detects the position code to initiate a predetermined
operation that utilizes the position recorded by the
device. The memory medium is characterized in that the
program, when it is executed on a computer, causes the
computer to prodﬁce a digital representation of the pro-
duct, which representation comprises image points, each
image point in the digital representation of the activa-
tion area corresponding to a position on the imaginary
surface.

The program is advantageously arranged, in response
to an image point in the digital representation being
marked, to generate an output signal comprising informa-
tion about the position on the imaginary surface that
corresponds to the marked image point.

The program is advantageously arranged to enter a
digital template with at least one digital representation
of an activation area with a position code, to show the
template on a display, to receive a sgignal with informa-

tion about the choice of at least one of said at least
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one activation area, and to generate a digital represen-
tation of the product using the information signal.

The program 1s advantageously arranged to receive
information for associating an operation with at least
one of said at least one activation area.

The program is thus intended for a developer of a
product and services connected with the product. Accord-
ing to an embodiment of the program, a user of the pro-
gram initiates the entering of a template from a network
server, for example, connected to the Internet, from
which server the user has bought a license to obtain a
template using which the user can create a digital repre-
sentation of a product by selecting different parts of
the template. The user can thereafter create different
operations and connect them to different activation areas
on the digital representation of the product. Finally,
the user makes the product, for example by printing a
calendar or some other product.

According to another aspect of the present inven-
tion, the present invention relates to a method and a
computer program for developing a service connected with
a product that has at least one activation area which is
provided with a position code that codes at least one
position on an imaginary surface, which position causes
a device which detects the position code to initiate an
operation that utilizes the position recorded by the
device. The method and the computer program are charac-
terized by the step of showing a digital representation
of the product on a display, each image point in the
digital representation of the activation area corre-
sponding to a position on the imaginary surface. A com-
puter program and a method according to this aspect of
the invention are intended for development of a service
connected with .the product, the service being advan-
tageously set up on a server with which a user can make
contact, for example by means of the above-mentioned
device.
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According to a further aspect of the present inven-
tion, a digital template is provided, which digital tem-
plate ig intended for development of a product that has
at least one activation area which is provided with a
position code that codes at least one position on an
imaginary surface, which position causes a device, that
detects the position code, to initiate an operation that
utilizes the information recorded by the device. The tem-
plate comprises image points, each image point in the
digital representation of the activation area
corresponding to a position on the imaginary surface.

The different characteristics that have been
described in connection with the method according to the
first aspect above can also be implemented in the memory
medium, the method, the computer program and the digital
template according to the other aspects of the present
invention with the same advantages as mentioned above.

Of course, the different characteristics as describ-
ed above can be combined in the same embodiment.

In order to illustrate the invention more clearly,
detailed embodiments of the invention will be described
in the following, however, without the invention being
restricted to these.

Brief Description of the Drawings

Fig. 1 illustrates the method for generating a pro-
duct and service according to the invention.

Fig. 2 shows a template for generating a digital
representation of a product.

Fig. 3 illustrates a digital representation of a
product that was generated based on the template and the
corresponding product.

Fig. 4 shows a part of the position code.

Fig. 5 shows individual symbols in relation to a
virtual raster.

Fig. 6 illustrates the imaginary area within which

the position code codes different positions.
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Fig. 7 shows a device for recording the position
code.

Fig. 8 illustrates a program for testing the digital
representation of the product.

Fig. 9 illustrates the making and testing of a pro-
duct according to an embodiment of the present invention.

Fig. 10 shows how a product is verified relative to
the digital representation of the product.

Description of Preferred Embodiments

Fig. 1 shows a flowchart for the development of a
product and a service according to the invention. A user
buys a license to develop and sell a product with a posi-
tion code that codes at least one position on an imagi-
nary surface. The license is recorded in a name server
101, in which information is stored about the identity
of the user and about which positions on the imaginary
surface the user has licensed. The information about the
user is sent from the name server 101 to a template
server 102, from which the user can obtain a template in
order to develop his product. In block 103 a template is
obtained from the template server 102. Fig. 2 shows the
template 201 that the user obtained from the template
server 102. The template 201 is intended for the develop-
ment of a note page. The template comprises a digital
representation of a writing surface 203, a digital repre-
sentation of a command field 204 and a digital represen-
tation of a character-interpretation area A. Fig. 1 shows
in the upper half the steps that are carried out by
someone who is creating the actual product. The lower
half of the figure shows the stepg that are carried out
by someone who is programming a server to carry out a
service connected to the product.

It is sufficient for either the persons who are
creating the service that is connected to the product or
the persons who are creating the product to license the

position code.
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It is thus possible for there to be different compa-
nies creating the service and the product respectively.
However, it may be the same company that creates the
service as well as the product.

According to the preferred embodiment, the license
defines to which positions on the imaginary surface a
licensee has access.

The digital representation consists of image points
where each image point is allocated a position on the
imaginary surface. The image points are reproduced on a
screen, each image point in the digital representation
corresponding to a pixel on the screen. On screens with
low resolution, however, each pixel can be allocated
several image points, for example 4, 9 or 16 adjacent
image points, while in other cases each image point can
be allocated several pixels, for example, in the event
of high enlargement of the digital representation on the
screen. To mark a track on the screen, for example with a
mouse, a number of pixels are marked, and corresponding
image points are marked on the digital representation.

On the digital representation of the writing surface
203 there is a position code which is constructed of sym-
bols. Each symbol comprises a mark in the form of a point
206. The location of the point 206 in relation to an
imaginary raster that extends over the writing surface
determines the value of the symbol. For the sake of clar-
ity, the position code is shown schematically on only a
small part of the writing surface and this part of the
position code has been enlarged alongside the template.
There is an association between image points on the
screen and the positions that the corresponding product
codes.

The position code will be described in greater
detail below.

The position code makes it posgsible to record gra-
phical information, for example handwritten text and num-

bers and hand-drawn figures, electronically, at the same
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time as the graphical information is being written or
drawn on the writing surface 203. More particularly, the
position is recorded continuously of a pen point, which
is writing or drawing the graphical information, by read-
ing off the position code locally at the pen point. In
this way, a digital representation of the movement of the
pen point across the writing surface is achieved.

In the command field 204 there are seven different
digital representations of activation fields 207a-g that
can be used to cause a device to initiate and/or carry
out various operations. The fields 207a-g comprise on the
one hand an activation area 208 that is the area within
which a user of the completed product can place a device,
such as a reading pen, in order to record the field and
in this way initiate an operation, and, on the other
hand, a wvisual indication 209 of the function of the
field which is so designed graphically that the user of
the product can understand which operation is activated
by the field. The visual indications 209 consist in this
example of images, but they can also comprise text and/or
numbers and/or other symbols. They are further located in
the activation areas 208, but they can also be located
outside the activation areas but in association with
these, if they are not used for the detection and
identification of the field.

The fields 207 can interpret a plurality of
different activities. An example of a function that can
be interpreted by the fields is color adjustment, in
which case recording of an image in the color adjusting
field means that information that is being entered, has
been entered, or both, should then be interpreted as
being in the color defined by the color adjusting field.

In the embodiment shown, the activation areas are
provided with the same position code as the writing sur-
face, but the position code codes one or more other posi-
tions than those that are coded by the position code on

the writing surface. The position code is shown schema-
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tically on only a small part of one of the activation
areas and this part has been enlarged.

Corresponding to each field there is an operation
that is to be initiated when the field is “activated”,
that is, is detected by a device intended for the pur-
pose. The fields in this embodiment are just examples.

The user that designs the digital representation of
the product can create, for example, hig own activation
areas by connecting operations to predefined areas on the
writing surface. Said operations may be predefined. These
predefined areas are designated 220 in Fig. 2. The device
that records the position code recognizes the positions
that are in these predefined areas. An advantage of this
is that the device reads a continuous position code more
easily. The activation areas have the property that the
reading pen knows that the application server is to be
contacted when the position code in the activation areas
is recorded by the pen. Thus, in order to be able to
contact the correct application server the reading pen
contacts the name server denoted 101 in fig 1.

At the bottom of the template there is a character-
interpretation field A. This is primarily intended for
address information such as fax numbers, telephone num-
bers or e-mail addresses that are required in association
with wvarious operations that are initiated by the acti-
vation areas and that need to be character-interpreted,
but it can also be used for keywords and other text that
needs to be character-interpreted. The character-inter-
pretation field A is visually distinguished from the
writing surface so that its extent is obvious to the
user. In this embodiment, the area is also divided into
sections B, each of which is intended to receive one
character. The character-interpretation area is provided
with the same position code as the writing surface and
the activation areas, but the position code in the
address area codes different positions to the position

code on the writing surface and the activation areas. The
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position code is shown schematically on only a small part
of the area A. This part has been enlarged.

Fig. 3 shows an image of a product in the form of
a note page that was generated based on the template in
Fig. 2. The note page in Fig. 3 can be regarded as both
a product and as a digital representation of a note page
and in the following text will be dealt with in both
ways. The note page 301 has a writing surface 303 which
is provided with a position code which makes it possible
to detect positions from the writing surface. The digital
representation of the note page 301 has been created by
selecting a subset from the template 201. In the flow
chart in Fig. 1 this is carried out in block 104. In
block 104 the selection of different parts of the tem-
plate for generation of the digital representation of the
product is not just carried out. In block 104 other gra-
phical information is also inserted, such as the text
over the character-interpretation field A, which text
informs a user that he is expected to write his address
and his telephone number in the field. If required, in
block 104 colors and other graphical information are also
inserted, in order to give the product an attractive
appearance. The user sees what the digital representation
looks like on the display 111.

After the digital representation of the note page
301 has been created in block 104, it is sent to block
105 for programming of an operation or an application
connected to the note page 301.

It is, of course, possible to program the operation/
application before creating the graphical appearance of
the product. In this case, different areas are associated
with the programmed application after the application has
been programmed. Thus, according to this embodiment,
applications have been programmed before different areas
in the digital representation have been associated with

the application.
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The output signal from block 104 is on the one hand
the digital representation of the product that is sent
to block 105 and, on the other hand, a digital represen-
tation in the form of a printer file that is sent to be
printed out in block 109 in order to create the product
110.

For example, the operation/application can be such
that it is initiated by a user of the note page recording
the position code at the mail symbol 307c. A reading pen
that reads off the position code at the mail symbol then
recognizes that the positions that are coded by the posi-
tion code belong to an activation area and accordingly
makes contact with the name server 101. The name server
sends information to the pen to the effect that it is to
contact the application server 108 that is associated
with the note page. The application server 108 in turn
requests information from the pen according to a pre-
programmed program.

The operation/application is thus developed in block
105 by programming what information it requires from a
pen that invokes it. In addition, it is possible to pro-
gram how the operation/application in the application
server is to use the data it has obtained from the pen.
The application can thereafter be tested using the digi-
tal representation of the product, without any product
needing to be made.

An example of how the operation/application is test-
ed in block 107 will now be described with reference to
Fig. 3. When testing the application, this is carried out
using the digital representation of the product 301 that
is shown in Fig. 3. When a user writes text, for example
using a mouse, in the digital representation of the
writing field 303 on the display that shows the digital
representation of the product, the different image points
that have been written on are converted into pogitions in
the imaginary area that are associated with the digital

representation of the product. The different positions
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are thereafter stored in a memory. As the image points in
the digital representation of the activation area 308 are
recorded by the pen emulator, the image points are con-
verted into positions, using the points 306 in the posi-
tion code, that are interpreted as a message to send
something to the application which is associated with the
position code. In this case, the visual indication 309 is
a mail symbol.

In the case with a real product that is sold to
consumers, the reading pen sent a request to the name
server (PLS), corresponding to 101 in fig. 1, in order to
find out the address of the application server with which
the position code that was recorded in the activation
area is associated. Thereafter the reading pen sent a
signal to the application server in order to initiate a
dialogue with the application server. Then the appli-
cation server specified what information it wanted the
reading pen to supply it with. However, each contact with
the name server is charged for, for which reason an
attempt is made to avoid this when testing the product.

In the case of testing the application in the digi-
tal representation of the product, contact with the
computer, where the application is being developed, is
therefore initiated directly by the pen emulator where
the digital representation of the product is being
tested. For example, the computer asks for the characters
that were written in the character-interpretation field A
and interprets the characters as an address. The computer
asks for the positions of the image points that were
marked in the digital representation of the writing field
303 and also sends the positions to the address that was
specified in character-interpretation field A.

All the information of the digital representation of
the product is not essential for testing the application
with the digital representation of the product. Thus, a
second digital representation of the product without any
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information relating only to the appearance of the
product may be used for this testing.

In the case with a real product that is sold to
consumers and a real reading pen, the reading pen
accesses the address of the application server that asks
for the positions for the message that was written on the
writing surface, characters that were written in the
character-interpretation field and the identity of the
reading pen. The application server can thereafter send
the message that was written on the writing surface to
the address that was written in the character-inter-
pretation field and can debit the user who is associated
with the identity of the reading pen.

There can be several different companies that create
products that are suitable for a particular service.

A program for developing and testing the digital
representation of the product and the corresponding
application is illustrated in Fig. 8. The program
comprises advantageously a development module that enters
a template from the template server and a development
module that is adapted to develop the program in the
application server. In the development module, different
operations are connected to the digital representation of
the product so that the application server knows how to
process data when it receives a message to the effect
that the activation area for “send” has been recorded by
a pen. A graphical user interface module 801 is used to
test the application. The user interface module 801 has
access to the digital representation of the product. As
described above in connection with Fig. 3, the marking of
image points in the digital representation of the product
means that the image points are sent to a pen emulator
802 that converts the image points into a set of
positions that processes the positions in the same way as
a reading pen. There is connected to the pen emulator a
pen protocol module 803 which ensures that the set of

positions from the pen emulator are sent out in the same
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way as from a real pen. In order to test that everything
is working as it should, the pen emulator sends the set
of positions from the pen emulator to the name server 806
which has a pen protocol module 804 of the same kind for
interpreting the information from the pen emulator. The
name server 804 gives information to the pen emulator to
the effect that it is to contact the application server
807 which is also connected to a pen protocol module in
order to interpret the information from the pen emulator.
The pen protocol module, the pen emulator and the
graphical user interface module are obtained from the
software sexrver 106 that is shown in Fig. 1.

As 1t costs money to place a request with the name
server the testing is preferably carried out locally on
the computer where the application is being developed.
This is done by directly sending the set of positions to
the application server 807.

It is possible for a user to obtain the pen protocol
module, the pen emulator, the graphical user interface
module and all other software on a CD or any type of
magnetic storage media.

Fig. 9 shows a flow chart of the production and
testing of a lot of products according to an alternative
embodiment of the present invention. A user makes in step
901 a digital representation (EPS) of part of a product
with a first graphical design tool. What is being made in
step 901 is the same as in step 104 in Fig. 1. This out-
put signal from the graphical design tool is used as a
printout file (EPS) which in a second graphical design
tool is attached to a document 903 which is later sent
to a printing press 904 for printing a product 905. A
second digital representation of the part of the product
(PAD) is also sent to a first computer 906 for testing of
the digital representation of part of the product and to
a second computer 907 for testing of the printed product.
The PAD ig a version of the EPS without any information

relating only to the appearance of the product.
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Preferably after the testing has proved satis-
factory, a test product is printed in an ordinary printer
908 which produces printouts with sufficient accuracy.
Preferably, the printer is a laser printer, but is
alternatively, some other type of printer that produces
printouts of sufficiently high quality, such as a high
quality ink jet printer.

The product that has been printed in the printer is
then tested with a reading pen in 909 which communicates
with an application server (ASH) via a mobile phone 910.
The test product is here tested for function. After the
test has proved satisfactory, a small amount of products
905 are printed in the printing press 904. Then the
products are tested with a reading pen 209 before the
entire desired lot of products is printed in the printing
press 904.

An alternative testing of a product will now be
described in more detail with reference to Fig. 10. Fig.
10a shows a display 1001 on which a digital
representation 1002 of a product is shown. In the digital
representation 1002 of the product, a digital
representation of an activation area 1003 is shown. Fig.
10b shows a product 1004 which corresponds to the digital
representation 1002 in Fig. 10a. The products 1004 has a
field 1005 which corresponds to the digital
representation of an activation area 1003. On the digital
representation of the product there is not only graphical
information but also a position-coding pattern which
codes positions on an imaginary surface, as described
above. It is of interest to test that the graphics is
correctly aligned with the pattern. This is important
since the correct part of the position-coding pattern
should be marked when an image is recorded in the field
1005. When it is to be tested that the position-coding
pattern is correctly aligned with the field 1005, the
button 1003 is marked on the display with a cursor 1006.
Then images of each of the four edges 1007 of the field
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1005 are recorded on the product. This is carried out by
means of a testing device 1008 which is provided with a
recording button 1009 and a sighting aid 1010, with which
it is possible to align the testing device and by means
of which it is possible to see which area is to be
recorded. When the testing device has been aligned so
that the edge of the field 1005 is seen, the recording
button 1009 is pressed to record an image of the edge of
the field. The recorded images are transformed into
positions. Subsequently these positions can be compared
with the positions on the marked digital representation
of an activation area, which positions are stored in the
digital representation of the product. No application
gserver or name server is needed for this testing.

The above-described testing of the product is
preferably carried out after printing in a printer. In
this way the expensive printing process does not have to
be started before a test product has been tested.

A similar testing is preferably performed
continuously during the printing in a large scale
printing press. This makes it possible to stop the
printing process if the quality degrades due to wear of
the printing plates.

By testing in several steps, it is possible to
interrupt the printing in case of faults, thus saving
gquite a lot of money for a final user. Particularly the
last testing step is important, i.e. when a small test
lot of the product is printed since all settings that
have been made are then tested the first time.

Fig. 9 shows that the digital representation is only
a small part of the product, i.e. an advertisement in the
upper corner of a newspaper page.

The position code can be of various types. A pos-
sible type of position code where each position is coded
by a unique symbol is described in US 5,852,434 mentioned
by way of introduction.
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In the preferred embodiment of the present inven-
tion, however, each position is advantageously coded by
means of a plurality of symbols and the coding is such
that each symbol in the position code contributes to the
coding of more than one position. This means that two
adjacent positions have partly shared symbols. In this
way, a higher resolution is obtained and the detection is
simplified as the individual symbols can be less complex.
This type of overlapping or floating position code can be
achieved by using a computer. A special way of generat-
ing such a floating position code is described in Appli-
cant’s previous PCT application No. SE00/01085 which is
incorporated herewith by reference.

During recording of images of the product in con-
nection with the testing of the same, a check of other
aspects of the pattern, such as the size of marks in the
pattern and distances between marks in the pattern, is
made according to a preferred embodiment.

Other properties in the printed product that is
tested are, for example, form and/or density of the mark.
Instead of testing the density, it is possible to check
the contrast between the mark and the surrounding area.

The testing of the contrast between the mark and the
surrounding area is advantageously carried out at more
than one wavelength. For instance, this is carried out at
a plurality of wavelengths.

The marks preferably has a simple geometric shape.
Thus they are advantageously approximately circular,
triangular or rectangular. They can be filled in or not,
but the former alternative is preferred since this makes
detection easier.

In the case where the marks are circular and of the
type described above where the value of the marks depends
on their position in relation to a nominal position, the
mark should not cover its nominal position and should
therefore not have a diameter larger than twice the dis-

placement, i.e. 200%. However, this is not crucial, but a
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certain overlap can be allowed, e.g. 240%. The smallest
size is determined in the first place by the resolution
of the sensor and the requirements as regards the print-
ing process to make the pattern. However, the marks
should not have a diameter smaller than about 50% of the
displacement, in the practical case in order to prevent
problems involving particles and noise of the sensor.

In the following, an alternative type of floating
position code is described which is the currently most
preferred position code. This position code is the object
of Applicant’s PCT Applications SE00/01895, SE00/01897
and SE00/01898.

A notepad that utilizes a position code is described
in Applicant’s previous PCT Application SE00/01667 and
the corresponding Swedish application 9903051-2 which are
hereby incorporated by this reference.

Fig. 4 shows an enlarged part of the note page 401
in Fig. 1, which on its surface 402 ig provided with the
position code 403 with a plurality of symbols 406. The
page has an x-coordinate axis and a y-coordinate axis.

The position code comprises a virtual raster, which
is thus neither visible to the human eye nor can be
detected directly by a device which ig to determine posi-
tions on the surface, and a plurality of symbols 406,
each of which can assume one of the four values “1” to
“4” as described below.

The position code is so arranged that the symbolg on
a partial surface of the page code absolute coordinates
for a point on an imaginary surface, as will be described
below. A first and a second partial surface 425a, 425b
are shown by broken lines in Fig. 4. The part of the
position code (here 4 x 4 symbols) which is situated on
the first partial surface 425a codes the coordinates for
a first point and the part of the position code which is
found on the second partial surface 425b codes the coor-
dinates for a second point on the imaginary surface. The

position code is thus partly the same for the adjoining
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first and second points. Such a position code is called
“floating” in this application.

Figs 5a-d show an embodiment of a symbol that can be
used in the position code. The symbol comprises a virtual
raster point 530, which is represented by the intersec-
tion between the raster lines, and a mark 506 in the
shape of a dot. The wvalue of the symbol depends on where
the mark is placed. In the example in Fig. 5 there are
four possible locations, one on each of the raster linesg
extending from the raster points. The displacement from
the raster point is the same size for all values. In the
following, the symbol in Fig. 5a has the value 1, in
Fig. 5b the value 2, in Fig. 5c the value 3 and in
Fig. 5d the value 4. Expressed otherwise, there are four
different types of symbols.

It should be pointed out that the dots can of course
be other shapes.

Each symbol can thus represent four values “1-4”".
This means that the position code can be divided into a
first position code for the x-coordinate, and a second
position code for the y-coordinate. The division is car-

ried out as follows:

Symbol wvalue x-code y-code
1 1 1
2 0 1
3 1 0
4 0 0

The value of each symbol is thus converted into a
first digit, here bit, for the x-code and a second digit,
here bit, for the y-code. In this way, two completely
independent bit patterns are obtained. The patterns can
be combined into a common pattern, which is coded graphi-
cally using a plurality of symbols, according to Fig. 5.

Fig. 6 illustrates how different parts of the imagi-
nary surface 601 which is coded by the position code can
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be used for different purposes. A first partial area 602
is intended for activation areas 208, 308 (Figs 2 and 3)
and a device which is intended for detecting the position
code recognizes the part of the imaginary surface which
consists of the first partial area. A second partial area
603 defines activation areas that are associated with
sending. A licensee who is going to develop a notepad
such as the one shown in Fig. 3 is allocated a subsidiary
partial area 604 which is a small part of the second par-
tial area 603. In the same way, a second subsidiary par-
tial area 605 is a part of a third partial area 606 that
is associated with text recognition. Thus a device that
records a position code that is part of the third partial
area 606 can determine directly whether the recorded
sequence of positions is to be interpreted as a charac-
ter.

Fig. 7 shows a reading pen that can be used to
record a position code according to the above descrip-
tion.

The device comprises a casing 711 which is approxi-
mately the same shape as a pen. In the short side of the
casing there is an opening 712. The short side is intend-
ed to abut against or to be held a short distance from
the writing surface 303, the address area A and the acti-
vation fields 307a-307g (cf. Fig. 3).

The casing contains principally an optics part, an
electronic circuitry part and a power supply. The optics
part comprises at least one infrared light-emitting diode
713 for illuminating the surface which is to be imaged
and a light-sensitive area sensor 714, for example a CCD
or CMOS sensor, for recording a two-dimensional image. If
required, the device can also contain a lens system (not
shown) .

The power supply for the device is obtained from a
battery 715, which is mounted in a separate compartment

in the casing.
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The electronic circuitry part contains a signal pro-
cessor 716. The signal processor 716 is realized by means
of a suitably programmed microprocessor. It contains
software for analyzing images from the sensor to produce
a digital representation of the graphical information
which is produced on the writing surface and for detect-
ing the activation areas. It further contains software
for initiating and/or executing the operations determined
by the activation areas. It can also contain user soft-
ware, such as an address book program to enable the user
to keep track of address information, a calendar program
to enable the user to keep track of calendar information,
such as meetings, birthdays and other information which
is written in a diary or calendar, and also a “to do”
list program to enable the user to enter tasks to be
carried out.

The signal processor 716 also advantageously com-
prises ICR software which can be used to interpret
recorded characters so that they can be stored, manag-
ed and/or forwarded in character-coded format.

The signal processor further comprises a memory 717
for storing information that is recorded from the writing
surface 703 and the address area A.

On the casing of the device there is in addition a
pen point 718, using which the user can write ordinary
pigment-based writing on the writing surface. The pen
point 718 is extendable and retractable so that the user
can control whether or not it is to be used. The pen
point is displaced in relation to the sensor 714. Thus
the sensor does not detect the exact position of the pen
point. However, if so required, this can be calculated
from knowledge of the position of the pen point in rela-
tion to the sensor.

The device may also comprise buttons 719, by means
of which the device can be activated and controlled for
operations that are not controlled by the activation
fields.
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It has also a transceiver 720 for wireless trans-
mission, via a short-range radio link according to, e.g.,
the Bluetooth standard, of information over short
distances. This wireless transmission can be utilized
when the device cannot carry out all the initiated
operation itself, but needs to pass on the recorded
information to an external unit, along with information
about which operation is to be carried out. Finally, the
device can comprise a display 721 for showing, for
example, recorded information. The display is not
necessary. To the extent that display is required at all,
information can be shown on a display on an external
unit.

Of course the invention is not restricted to the
embodiments described above and those skilled in the art
realize that the invention can be modified within the
scope of the appended claims.

For instance, it is not necessary to use an infrared
light-emitting diode in the device which is intended to
illuminate the product when recording an image, but some
other suitable source of light could be used just as
well. It is also possible to dispense with the light
source of the device and use the surrounding light.

It goes without saying that it is possible to use
an ordinary printer to produce the products that are made
according to the inventive method. Thug it is not neces-

sary to use printing presses for this purpose.
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CLAIMS

1. A method for developing a product (110) that has
at least one activation area (308) which is provided with
a position code (403) that codes at least one position
on an imaginary surface (601), which position causes a
device (710) that detects the position code (403) to ini-
tiate an operation that utilizes the position recorded by
the device (710), characterized by the step
of

producing a digital representation of at least part
of the product, which digital representation comprises
image points, each image point in the digital represen-
tation of the activation area (308) corresponding to a
position on the imaginary surface (601).

2. A method according to claim 1, which also com-
prises the steps of

marking at least one image point,

converting the image point into a position on the
imaginary surface (601), and

initiating the operation by use of the position on
the imaginary surface (601).

3. A method according to claim 1 or 2, which also
comprises the steps of

entering a digital template (201) with a digital
representation of at least one activation area (308) with
a position code, and

selecting at least part of the template (201) to
generate the digital representation (301) of the product.

4. A method according to claim 3, wherein the tem-
plate also comprises a digital representation of a writ-
ing surface (203) with a position code, which digital
representation comprises image points, each image point
of the digital representation of the writing surface
(203) corresponding to a position on the imaginary sur-
face (601).
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5. A method according to claim 4, which also com-
prises the step of associating an operation with a part
of the writing surface (303).

6. A method according to claim 3, 4 or 5, wherein
the template also comprises a digital representation
of a character-interpretation field (A) with a position
code, each image point of the digital representation of
the character-interpretation field (A) corresponding to
a position on the imaginary surface (601).

7. A method according to any one of claims 1-6,
wherein the method also comprises the steps of

showing the digital representation (301) of at least
part of the product on a display (111), with several
pixels, each pixel being allocated one or more image
points or each image point being allocated one or more
pixels,

when a pixel on the display (111) is marked, con-
verting this into corresponding image points and convert-
ing each image point into a position on the imaginary
surface (601), and

initiating the operation by use of the position on
the imaginary surface (601).

8. A method according to any one of the preceding
claims, which also comprises the step of

defining and connecting an operation to at least one
of said at least one activation area (308) in the digital
representation (301) of the product.

9. A method according to any one of the preceding
claims, which also comprises the step of

producing a physical product corresponding to the
digital representation (301) of the product.

10. A method according to claim 9, which also com-
prises the steps of

testing the physical products by means of the device
and the digital representation of the product.

11. A method according claim 10, wherein the step of
testing comprises the steps of
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recording an image of a predetermined part of the
product,

converting the recorded image into a position, and

comparing the recorded position with the position in
the corresponding position in the digital representation
of the product.

12. A method according to claim 10 or 11, wherein
the step of testing comprises the steps of

recording an image of the product, and

determining a size, form, density and/or contrast of
points in the image and/or distance between the points
and/or a virtual raster, in relation to which the points
are aligned, in order to determine a quality of the
pattern.

13. A method according to claim 9, 10, 11 or 12,
wherein the physical product is made using a laser
printer.

14. A method according to c¢laim 9, 10, 11, 12 or 13,
wherein the physical product is made by printing.

15. A method for developing a service connected to a
product that has at least one activation area (308) which
is provided with a position code that codes at least one
position on an imaginary surface (601), which position
causes a device that detects the position code to ini.-
tiate an operation that utilizes the position recorded
by the device, characterized by the step of

producing a digital representation (301) of at least
part of the product, which representation comprises image
points, each image point in the digital representation of
the activation area corresponding to a position on the
imaginary surface (601).

16. A memory medium on which is stored a computer
program for developing a product (110) which has at least
one activation area which is provided with a position
code that codes at least one position on an imaginary
surface (601), which position causes a device (710) that
detects the position code to initiate a predetermined

operation that utilizes the position recorded by the
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device, characterized in that, when it is
executed on a computer, the program causes the computer

to produce a digital representation (301) of at
least part of the product, which representation comprises
image points, each image point in the digital
representation of the activation area corresponding to a
position on the imaginary surface (601).

17. A memory medium according to claim 16, wherein
the program is further arranged, in response to an image
point in the digital representation (301) being marked,
to generate an output signal comprising information about
the position on the imaginary surface (601) that corre-
sponds to the marked image point.

18. A memory medium according to claim 16 or 17, the
program being further arranged

to enter a digital template (201) with at least one
digital representation (301) of a writing surface with a
position code and at least one digital representation of
an activation area (308) with a position code,

to receive a signal with information about selection
of at least part of said at least one writing surface and
one of said at least one activation area (308), and

to generate a digital representation of the product
using the information signal.

19. A memory medium according to claim 16, 17 or 18,
wherein the program is further arranged to receive infor-
mation for connecting an operation to at least one of
sald at least one activation area (308).

20. A memory medium on which there is stored a com-
puter program for developing a service for a product
(110) that has at least one activation area (308) which
is provided with a position code that codes at least one
position on an imaginary surface (601), which position
causes a device (710) that detects the position code to
initiate a predetermined operation which utilizes the
position recorded by the device (710), charac -
terized in that, when it is executed on a computer,
the program causes the computer
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to produce a digital representation (301) of at
least part of the product, which representation comprises
image points, each image point in the digital
representation of the activation area (308) corresponding
to a position on the imaginary surface (601).

21. A memory medium according to claim 20, wherein
the program is further arranged to receive information
for connecting an operation to at least part of the
digital representation of the product.

22. A digital template intended for developing a
product (110) that has at least one activation area (308)
which is provided with a position code (403) that codes
at least one position on an imaginary surface (601),
which position causes a device (710) that detects the
position code (403) to initiate an operation that uti-
lizes the position recorded by the device (710), the
template comprising image points, each image point in the
digital representation of the activation area (308)
corresponding to a position on the imaginary surface
(601) .

23. A method for developing a product (110) that has
at least one activation area (308) which is provided with
a position code (403) that codes at least one position of
an imaginary surface (601), which position causes a
device (710) that detects the position code (403) to
initiate an operation that utilizes the position recorded
by the device (710), characterized Dby the
steps of

producing a digital representation of at least part
of the product, and

generating a physical product by means of the digi-
tal representation of the product.

24. A method according to claim 22, which also com-
prises the step of

tegting the physical product by means of the digital
representation of the product.

25. A method for developing a product (110) that has

at least one activation area (308) which is provided with
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a position code (403) which codes at least one position
on an imaginary surface (601), which position causes a
device (710) that detects the position code (430) to
initiate an operation that utilizes the position recorded
by the device (710), characterized by the
steps of

producing a digital representation of at least part
of the product comprising image points, each image point
in the digital representation of the activation area
(308) corresponding to a position on the imaginary sur-
face (601),

entering a digital template (201) with a digital
representation of at least one activation area (308) with
a position code, and

selecting at least part of the template (201) to
generate the digital representation (301) of the product.

26. A method for developing a product (110) that has
at least one activation area (308) which is provided with
a position code (403) that codes at least one position
on an imaginary surface (601), which position causes a
device (710) that detects the position code (403) to ini-
tiate an operation that utilizes the position recorded by
the device (710), characterized by the step
of

testing the product by means of a digital represen-
tation of at least part of the product comprising image
points, each image point in the digital representation of
the activation area (308) corresponding to a position on
the imaginary surface (601).

27. A method according to claim 26, wherein the step
of testing the product comprises the steps of

recording an image of a predetermined part of the
product,

converting the recorded image into a position, and

comparing the recorded pogition with its equivalence
in the digital representation of the product.

28. A method according to claim 26, wherein the step

of testing the product comprises the steps of
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recording an image of a predetermined part of the
product, and

determining a size, form, density and/or contrast of
points in the image and/or distance between the points
and/or a virtual raster, in relation to which the points
are aligned, in order to determine a quality of the
pattern.

29. A method according to any one of claims 26-28,
which also comprises the step of producing the digital
representation of at least part of the product.

30. A computer program product comprising a computer
program for performing the method of anyone of claim 26-
29.
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