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(57) ABSTRACT 

A payment product has a writing area (6c) which is intended 
for a user's signature. In the writing area there is a first 
position-coding pattern (5) which makes possible digital 
recording of the signature. The first position-coding pattern 
is a Subset of a larger second position-coding pattern. 
The payment product is used in a payment system which is 
based on electronic payment information, which has been 
recorded by means of the position-coding pattern, being sent 
to a server unit, which utilizes the position-coding pattern to 
check that the payment information is valid. 
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INFORMATION MANAGEMENT SYSTEM 
WITH AUTHENTCITY CHECK 

FIELD OF THE INVENTION 

0001. This invention relates to a payment product com 
prising at least one writing area which is intended to receive 
handwritten information from a user and which is provided 
with a first position-coding pattern which makes possible 
digital recording of the handwritten information. The inven 
tion also relates to a server unit, a system for information 
management, use of an absolute position-coding pattern and 
a hand-held electronic user unit. 

BACKGROUND ART 

0002 Security in association with payment by means of 
cheques is a problem. There is always a risk that an 
unauthorized person will obtain another person's cheques, 
forge this person's signature and in this way obtain money 
that belongs to the owner of the cheque or buy goods that are 
charged to the owner of the cheque. 
0003. Many solutions have been proposed which aim to 
make it more difficult for unauthorized persons to forge 
signatures and use another person's cheques. 
0004 EP 0 276 109 describes a cheque which, in a 
writing area where the user is to write his signature, is 
provided with a shading which varies in intensity from the 
upper edge to the lower. The user signs the cheque with a 
pen which has a sensor which records the intensity at the pen 
point. The pen thus produces an output signal which has an 
intensity which varies with time, depending upon the posi 
tion of the pen on the writing area. 
0005. As an alternative, the writing area can be provided 
with a large number of Squares all of which have shading 
with different intensity. Also in this case, the pen produces 
an output signal which varies in intensity with time, depend 
ing upon the position of the pen on the writing area. 
0006. The output signal from the pen can be used to 
compare the user's signature with a previously-stored sig 
nature of the user, in order to check that it is actually the 
authorized user who is signing the cheque in question. 
0007 EP 0 132 241 discloses a similar method for 
verifying signatures, according to which a user whose sig 
nature is to be verified writes his signature using a reading 
pen on a bar code consisting of parallel dark lines separated 
by paler lines or areas. When the user writes his signature the 
reading pen emits light and records the reflected light, 
generating a pulse train. The pulse train is compared in a 
computer with one or more pulse trains which were gener 
ated earlier by the person and stored in the computer, in 
order to verify that the person is who he or she purports to 
be. In order to increase the security the bar code can contain 
information which is specific to that person, for example the 
person's date of birth, coded in the bar code. 
0008. There are also problems in connection with other 
payments, such as credit card payments. An unauthorized 
person who finds another person’s credit card can forge the 
card holder's signature on a slip and in this way buy goods 
which are charged to the card holder. 
0009. The security problems are increased when credit 
card payments are made remotely via a computer network, 
as payments are normally drawn out of the credit card 
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account on the basis of just the credit card number. No 
signature is required from the person who is ordering 
payment. 
0010 Payment by cheque remotely via computer net 
works does not occur at all. 
0011. There remains, however, the general problem of 
verifying remotely and by means of computers the identity 
of a person who sends information in a computer network. 

SUMMARY OF THE INVENTION 

0012. It is thus a general object of this invention to show 
a solution to the above problems. 
0013. It is also a special object to show a solution which 
makes possible increased security in association with pay 
ment orders which require the payer's signature on a pay 
ment product. 
0014. These objects are achieved completely or partially 
by means of a payment product according to claim 1, a 
server unit according to claim 12, a system for information 
management according to claim 19, use according to claim 
30 and a user unit according to claim 32. 
00.15 More specifically, according to a first aspect, the 
invention relates to a product comprising at least one writing 
area which is intended to receive handwritten information 
from a user and which is provided with a first position 
coding pattern which makes possible digital recording of the 
handwritten information. The product is characterized in 
that the first position-coding pattern is a Subset of a second 
position-coding pattern, which is an absolute position-cod 
ing pattern which codes coordinates of a plurality of points 
on an imaginary Surface, the first position-coding pattern 
being intended both for the digital recording of the hand 
written information and for authenticity checking. 
0016. An advantage of using a position-coding pattern 
which is a Subset of a larger absolute position-coding pattern 
is thus that security can be increased by utilizing checks 
which are based on the knowledge that a particular product 
is provided with a specific Subset of the larger position 
coding pattern. 
0017. The first position-coding pattern on the product has 
thus a dual function. It makes possible digital recording of 
a position locally on the writing area on the product so that 
handwritten information can be recorded, and also makes 
possible the determination of a position globally in the 
second larger position-coding pattern, which position can be 
used for the authenticity check. 
0018. It should be pointed out that the authenticity check 
does not need to be carried out when the handwritten 
information is being written, but can be carried out after 
wards, either by means of a check against the physical 
original or by means of a check against digitally-stored 
information. 
0019. The second position-coding pattern does not need 
to be stored in its entirety anywhere. By the fact that the first 
position-coding pattern is a Subset of a second position 
coding pattern is here meant that the coding is such that 
further unique first position-coding patterns can be created 
and that anywhere in a system where the product is used use 
can be made of the fact that the position of the first 
position-coding pattern within the second position-coding 
pattern can be determined. 
0020. The second position-coding pattern is, as men 
tioned, an absolute position-coding pattern which codes 
coordinates for a plurality of points on an imaginary Surface. 
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The advantage of this type of coding is that the second 
position-coding pattern does not need to be stored anywhere 
but can be described by coordinates. In addition it is simpler 
and quicker to determine the position of the first position 
coding pattern in the second position-coding pattern. If an 
image which was unique in all its parts had been used 
instead of the second position-coding pattern, it would have 
required matching of the first position-coding pattern against 
different parts of the second position-coding pattern in order 
to determine the position of the first position-coding pattern 
in the second position-coding pattern. Instead coded coor 
dinates provide a position directly. 
0021. In addition the absolute position-coding pattern 
makes it possible to determine the precise position in which 
the handwritten information was written on the product. This 
can be valuable if at a later date it is wished to check that the 
digital version actually originates from a particular physical 
product. 
0022. The resolution of the first position-coding pattern is 
suitably such that digital reproduction of the handwritten 
information is made possible. It is thus possible to show 
digitally an image of how the handwritten information 
appears on the physical product. In addition, with knowl 
edge of the appearance of the physical product, it is possible 
to create a precise digital copy of the physical product with 
the handwritten information. 
0023 There are known absolute position-coding patterns, 
see for example U.S. Pat. No. 5,852,434, where each posi 
tion is coded by means of a unique symbol. This has the 
disadvantage that each symbol becomes rather complex, at 
least if a large number of positions are to be coded, which 
in turn means that the symbols cannot be made too small, as 
they would then be difficult to read and the risk of errors 
would increase. In addition, in each position the device 
which is to read the position-coding pattern must read an 
area corresponding to four symbols in order to be certain of 
recording a complete symbol. 
0024. According to the invention, the first position-cod 
ing pattern is instead constructed of a plurality of symbols, 
the coordinates of each point being coded by means of a 
plurality of symbols and each symbol contributing to the 
coding of more than one point. In this way, a high resolution 
is achieved. Examples of this type of position code are to be 
found in Applicant’s International Patent Applications WO 
00/73983 and PCT/SE00/01895. These applications are 
incorporated herewith by reference. 
0025. In an advantageous embodiment, the first position 
coding pattern is unique to the authorized user of the 
product. Each user can thus be allocated his "own' subset of 
the larger position-coding pattern. This Subset can, for 
example, be arranged on cheques or on some other product 
which belongs to the user and which is used to carry out the 
authenticity check, where a user, for example, is assumed to 
be who he purports to be if he writes handwritten informa 
tion on his personal Subset of the position-coding pattern. 
0026. As a second example, the user can be provided with 
personal credit card receipts with the personal subset of the 
position-coding pattern. He can use these credit card receipts 
when he wants to make a payment using his credit card via 
a computer network or in a shop and wants to make possible 
digital verification of his identity. 
0027. As a further example, the first position-coding 
pattern can be arranged on an identification card, on which 
the user writes, for example, his signature with a digital pen 
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when he wants to verify his identity digitally. The digital pen 
transmits the signature to the server unit which checks the 
authenticity of the signature by comparison with a previ 
ously-stored signature and by checking that the position 
coding pattern is the correct one. The server unit can then 
send a confirmation of the user's authenticity to a recipient. 
Alternatively, the authenticity check can be carried out in the 
pen. 
0028. As the first position-coding pattern is uniquely 
associated with a user, the user can thus digitally verify his 
identity by what he writes being recorded digitally by means 
of coordinates which are coded by the first position-coding 
pattern. 
0029. In addition, the first position-coding pattern can be 
unique to each item of the product. This means that it is 
possible to determine precisely on which individual product 
the handwritten information was written, which can be very 
valuable, for example when the product is a cheque or other 
instrument of value which can only be used once or which 
requires increased security in the authenticity check. 
0030 Alternatively, the first position-coding pattern can 
be unique to a type of product, so that, for example, it is 
possible to determine that the handwritten information was 
written on a particular category of product, for example 
cheques as distinct from postal giro forms. 
0031. In a preferred embodiment, the handwritten infor 
mation comprises the user's signature. Many products, par 
ticularly payment products, require a signature from a user 
as confirmation of the transaction that the product defines. In 
Such cases the signature can be recorded, checked and stored 
digitally by means of the first position-coding pattern. It is 
thus possible to carry out transactions digitally which pre 
viously could only have been carried out with paper prod 
ucts. For example, it is possible to process cheques digitally 
for payment remotely via computer networks. To date a user 
has been forced to hand over a signed paper cheque, when 
he or she has wanted to pay by cheque. With a product 
according to this invention it is, however, possible to iden 
tify the product by reading the unique position-coding 
pattern on which the signature is written and it is thus 
possible to carry out electronic transactions. In addition, this 
has the advantage that the user retains a paper copy of the 
payments he or she has made. 
0032. In order for a signature on a cheque to be accepted, 

it is thus not sufficient for it to resemble a previously stored 
signature, but it must also be written on the “correct” subset 
of the position-coding pattern. 
0033. In one embodiment, the product can comprise a 
plurality of additional writing areas for recording additional 
handwritten information which is related to the product, 
which additional writing areas are provided with position 
coding patterns which make possible digital recording of the 
additional handwritten information. 
0034. The first position-coding pattern can thus be 
repeated in the additional writing areas. Alternatively, the 
first position-coding pattern can constitute a greater part of 
the second larger position-coding pattern, so that the first 
position-coding pattern can coverall the writing areas and so 
that the positions within the different writing areas can be 
distinguished. As a further alternative, the additional writing 
areas can be provided with second subsets of the larger 
second position-coding pattern, which Subsets are not in 
continual correspondence with the first position-coding pat 
tern. 



US 2008/007S333 A1 

0035. The additional information can be such informa 
tion as is normally written on a cheque, a form or the like. 
By means of the position-coding pattern, it is possible to 
identify precisely where on the product a piece of informa 
tion was written and thus to distinguish different pieces of 
information from each other without them needing to be 
written in any particular order. 
0036. The product can be any product for which it is 
necessary to carry out some form of authenticity check, for 
example a sheet of paper with an agreement which is to be 
signed and which is provided with a first position-coding 
pattern in a writing area where the parties to the agreement 
are to sign. 
0037 Another type of product where an authenticity 
check is relevant is, as shown above, various types of 
payment product, on which a user writes information by 
hand, often his signature, when carrying out a payment 
transaction. The payment product can, for example, be a 
credit card receipt, a bank or postal giro form, a cheque or 
a gift certificate. 
0038 If a payment product which is to be signed is 
provided with a position-coding pattern which is unique to 
the user, the security is increased greatly as an impostor must 
forge both a signature and a specific position-coding pattern 
which codes coordinates for points within a particular coor 
dinate area. 

0039. A product according to the invention thus makes 
possible electronic payment under secure conditions. 
0040. According to a second aspect, the invention relates 
to a server unit for managing information, which server unit 
is arranged to receive information from a plurality of user 
units, the server unit being characterized in that the server 
unit has access to a memory, in which is stored information 
about a plurality of regions, each of which represents a 
coordinate area on at least one imaginary Surface, that the 
server unit is arranged to receive said information in the 
form of at least two coordinates for at least one point on the 
imaginary Surface, and that the server unit is arranged to 
determine to which region the coordinates belong in 
response to the receipt of the information from one of the 
said user units, and to carry out an authenticity check on the 
received information on the basis of the region affiliation. 
0041 According to the invention, at least one imaginary 
surface is thus used, which is divided into different regions 
(coordinate areas) in order to make possible authenticity 
checking. The handwritten information is channeled via the 
server unit which identifies to which region the coordinates 
belong. Different regions can, for example, be associated 
with different products, with different companies and/or 
with different users of a product. In this way, it is possible 
to build one or more security levels into a system for 
information management. 
0042. The system provides many advantages for different 
users. An individual who uses the system can identify 
himself in a secure way without the use of passwords, PIN 
numbers, Smart cards or other security systems. As the 
information is recorded electronically, the user can retain the 
physical product as a reminder and/or as proof of the 
information which was recorded digitally and sent to a 
server unit. 

0043. A company which uses the system can lease a 
region or gain access to a region in some other way. The 
company can then check, or have the server unit check, that 
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the handwritten information which is received in digital 
form is represented by coordinates from the correct region. 
0044. The coordinates which the user units record can be 
sent to the server unit in some form which requires process 
ing in order for the region affiliation to be determined. They 
can also be sent in explicit form. 
0045. In a preferred embodiment, at least one authorized 
user is associated with at least certain of the regions, the 
server unit being arranged to check the authorization of the 
user by means of the region affiliation when carrying out the 
authenticity check. 
0046. A company can thus mark its products with coor 
dinates which belong to a particular region. Before a user is 
allowed to use the product, the user must be registered with 
the company. Thereafter the user can use the product and the 
company can carry out security checks by checking that the 
user is actually registered as an authorized user of the region. 
0047. In a particularly preferred embodiment of the sys 
tem which provides high security, there is only one autho 
rized user for a region. 
0048. In one embodiment, there is at least one unique 
user identity associated with at least certain of the regions, 
which user identity identifies the user unit which is autho 
rized to record coordinates for points within the region, said 
information comprising the unique user identity and the 
server unit being arranged to use the unique user identity to 
check the authorization of the user when carrying out the 
authenticity check. 
0049. In this case security can thus be increased. In order 
for the handwritten information which is received in digital 
form by the server unit to be regarded as correct, it must be 
written on the correct Subset of the position-coding pattern 
and in addition must be written using the correct user unit. 
In order for an impostor to Succeed in passing himself off as 
being a particular person, he must thus write the information 
on the correct position-coding pattern and also obtain that 
person's user unit. 
0050. The user identity can be a serial number of the user 
unit or some form of code which has been stored in the user 
unit specifically for this purpose. 
0051. In a preferred embodiment, a signature of the 
authorized user of the region is associated with at least 
certain of the regions, said information comprising a digital 
representation of a user's signature and the server unit being 
arranged to compare the signature in the received informa 
tion with the signature associated with the region concerned 
when carrying out an authenticity check. 
0.052 The signature is represented in the form of coor 
dinates which are received from the user unit. The coordi 
nates have thus the dual function of both representing the 
signature and indicating the region affiliation. It is possible 
to determine which coordinates represent the signature in the 
received information due to information being stored in the 
server unit about which coordinate area corresponds to the 
position-coding pattern on the writing area where the sig 
nature is to be written on the product. 
0053. By combining checking that the coordinates belong 
to the correct region, that the information is written using the 
correct user unit and that the signature is correct, a very high 
level of security can be achieved. 
0054. It should also be pointed out that the signature 
check can alternatively be carried out by signature verifica 
tion software in the user unit. Only after the user unit has 
approved the signature, is the rest of the handwritten infor 
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mation forwarded to the server unit, where a further authen 
ticity check can be carried out on the basis of which region 
the received coordinates belong to and on the basis of the 
unique user identity of the user unit. 
0055. The server unit can be the unit which finally 
processes the received information. However, the server unit 
is preferably just an intermediate unit which carries out 
certain processing of the information which is received from 
the user units and then forwards it to a recipient. 
0056. The recipient can be specified in the received 
information, but in an advantageous embodiment the recipi 
ent is determined by the region affiliation. The recipient can 
be the party leasing or in Some other way having the right to 
use the domain, for example a company, or some other 
recipient whose address is associated with the domain. 
0057. In addition, the recipient can be a final recipient or 
an intermediate recipient which in turn forwards the pay 
ment information to the final recipient. The recipient can 
also be one of said user units, for example the user unit from 
which the server unit received the information. 
0058. The server unit can be arranged to include infor 
mation concerning the region affiliation in the information 
which is sent to the recipient. The recipient can, for example, 
have the right to a larger region or a large number of Smaller 
regions. The recipient can himself have provided users with 
products with unique position-coding patterns which corre 
spond to a part or all of Such a region. Therefore the recipient 
must know to which region or part thereof the information 
belongs. 
0059. The server unit can also be arranged to include 
information about the outcome of the authenticity check in 
the information which is sent to the recipient. 
0060 According to a third aspect of the invention, this 
relates to a system for managing information, which system 
comprises a server unit and a plurality of user units, each of 
which is arranged to record and send information to the 
server unit, which system is characterized in that informa 
tion is stored in the server unit about a plurality of regions, 
each of which represents a coordinate area on at least one 
imaginary Surface, that each of the user units is arranged to 
record the information in the form of at least two coordinates 
for at least one point on the imaginary Surface, and that the 
server unit is arranged to determine, in response to the 
receipt of the information from one of said user units, to 
which region the coordinates belong and to carry out an 
authenticity check on the received information on the basis 
of the region affiliation. 
0061 According to a fourth aspect of the invention, this 
relates to use of an absolute position-coding pattern on a 
product in order to make it possible to check that a user is 
entitled to use the product, the absolute position-coding 
pattern being unique to the authorized user. 
0062 According to a fifth aspect of the invention, this 
relates to a hand-held electronic user unit, which is intended 
to be used in the system described above. 
0063. In a advantageous embodiment, the account num 
ber of the holder is stored in the user unit, so that it can be 
sent to a server unit automatically, without the user having 
to record all the digits in the number each time. 
0064. A hand-held electronic user unit with at least one 
stored account number could be used in other systems than 
the one described above. 
0065. The advantages of the system and the use are 
apparent from the discussion above. 
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0066. It is realized that the characteristics which are 
discussed above for the product and the server unit, can also 
be applicable to the system, the use and the user unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0067. This invention will now be described in greater 
detail by way of example and with reference to the accom 
panying drawings. 
0068 FIG. 1 is a schematic view of a system according 
to an embodiment of this invention. 
0069 FIG. 2 is a schematic internal view of a user unit. 
0070 FIG. 3 is a schematic diagram of a storage structure 
for region-based rules for information processing. 
0071 FIG. 4 is a diagrammatic view of a product which 

is provided with a position-coding pattern according to a 
preferred embodiment. 
0072 FIG. 5 is a schematic diagram that shows how the 
marks can be designed and positioned in a preferred embodi 
ment of the position-coding pattern. 
0073 FIG. 6 is a schematic diagram that shows examples 
of 4*4 symbols which are used to code a position. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0074 FIG. 1 shows an example of how a system accord 
ing to the invention for managing information can be 
constructed. In this example, the invention is illustrated by 
means of payment information. The system comprises prin 
cipally a plurality of payment products, a plurality of user 
units, a plurality of network connection units and a server 
unit. For the sake of clarity, however, only one payment 
product 1, one user unit 2, one network connection unit 3 
and one server unit 4 are shown in FIG. 1. 

The Payment Product 
0075. The payment product 1 can be any payment prod 
uct which can be provided with coordinates so that these can 
be read by the user unit. The coordinates can be given in 
explicit or in coded form. 
0076. The payment product 1 consists in this example of 
a cheque which is provided with a position-coding pattern 5 
across its whole Surface. The pattern is shown very simpli 
fied and enlarged, as a number of dots on the cheque. For the 
sake of clarity, only part of the pattern on the cheque is 
shown. The position-coding pattern 5 on the cheque consti 
tutes a Subset of a larger position-coding pattern. 
0077. The cheque has three writing areas 6a, 6b, 6c. 
which are intended for handwritten information. The first 
writing area is intended for an amount, the second writing 
area for a recipient of the payment and the third writing area 
for the user's signature. Of course there can be additional 
writing areas for additional information which is required in 
connection with digital processing of cheques. One example 
could be a writing area in which the user specifies to which 
bank account the payment is to be made. 

The Position-Coding Pattern 
0078. The position-coding pattern 5 can be constructed in 
various ways, but has the general characteristic that if any 
part of the pattern of a particular minimum size is recorded, 
then the position of this in the position-coding pattern and 
thus on the payment product can be determined unambigu 
ously. 
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007.9 The position-coding pattern 5 can be of the type 
which is shown in the above-mentioned U.S. Pat. No. 
5,852,434, where each position is coded by a specific 
symbol. 
0080. It is, however, desirable for the position-coding 
pattern to be used to record information at a high resolution 
and in addition to be used in a system which permits varied 
processing of the information. Therefore the pattern should 
be designed in Such a way that it can code a very large 
number of positions given by absolute coordinates at high 
resolution. In addition, the position-coding pattern should be 
coded graphically in Such a way that it does not dominate or 
interfere with the visual impression of the surface of the 
product. It should also be possible to detect the position 
coding pattern with high reliability. 
0081. Therefore the position-coding pattern is advanta 
geously of the type which is shown in the published inter 
national patent application WO 00/73983 filed on 26 May 
2000, or in the international patent application PCT/SE00/ 
01895 filed on 2 Oct. 2000, both of which applications are 
assigned to the present Applicant. In these patterns each 
position is coded by a plurality of marks or symbols, and 
each symbol contributes to the coding of several positions. 
The position-coding pattern is constructed of a small number 
of types of symbols. 
I0082) An example is shown in WO 00/73983 where a 
larger dot represents a “one' and a smaller dot represents a 
“Zero'. 

0083. The currently most preferred pattern is shown in 
PCT/SE00/01895, where four different displacements of a 
dot or mark in relation to a raster point code four different 
values. This pattern is constructed of extremely small dots at 
a nominal distance apart of 0.3 mm. Any part of the pattern 
which contains 6x6 such dots defines a pair of absolute 
coordinates. Each pair of absolute coordinates is thus 
defined by a 1.8 mm x 1.8 mm large subset of the position 
coding pattern. By determination of the position of the 6x6 
dots on the sensor in the user unit which is used to read the 
pattern, an absolute position on the imaginary Surface can be 
calculated by interpolation with a resolution of 0.03 mm. A 
more complete description of the position-coding pattern 
according to PCT/SE00/01895 is given in the accompanying 
Appendix. 
0084. This position-coding pattern is able to code a large 
number of absolute positions. As each position is coded by 
6x6 dots, each of which can have one of four values, 4 
positions can be coded, which with the above-mentioned 
nominal distance between the dots corresponds to a surface 
of 4.6 million km. 
0085. The position-coding pattern can be printed on any 
base which is capable of a resolution of approximately 600 
dpi. The base can be any size and shape, depending upon its 
planned use. The pattern can be printed by standard off-set 
printing technology. Ordinary black carbon-based printing 
ink or some other printing ink which absorbs infrared light 
can advantageously be used. This means that other inks, 
including black ink which is not carbon-based and which 
does not absorb infrared light, can be used to Superimpose 
other printing on the position-coding pattern without inter 
fering with the reading of this. 
I0086 A surface which is provided with the above-men 
tioned pattern printed with a carbon-based black printing ink 
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will be perceived by the eye as only a pale gray shading of 
the surface (1-3% density), which is user-friendly and 
esthetically pleasing. 
I0087. Of course, fewer or more symbols can be used to 
define a position than as described above, and larger or 
smaller distances between the symbols can be used in the 
pattern. The examples are only given to show a currently 
preferred realization of the pattern. 

The User Unit 

I0088 FIG. 2 shows an example of a user unit 2, which in 
this case consists of a digital pen. It comprises a casing 11 
which is approximately the same shape as a pen. In a short 
side of the casing there is an opening 12. The short side is 
intended to be held in contact with or a short distance from 
a base provided with a position-coding pattern. 
I0089. The casing essentially contains an optics part, an 
electronic circuitry part and a power Supply. 
0090 The optics part forms a digital camera and com 
prises at least one infrared light-emitting diode 13 for 
illuminating the Surface which is to be imaged and a 
light-sensitive area sensor 14, for example a CCD or CMOS 
sensor, for recording a two-dimensional image. The user unit 
may also contain a lens system. The infrared light is 
absorbed by the symbols in the position-coding pattern and 
in this way makes them visible to the sensor 14. The sensor 
records advantageously at least 100 images per second. 
0091. The power supply for the pen is obtained from a 
battery 15 which is mounted in a separate compartment in 
the casing. Alternatively, however, the pen can be connected 
to an external power source. 
0092. The electronic circuitry part comprises a signal 
processor 16 for determining a position on the basis of the 
image recorded by the sensor 14 and more specifically a 
processor unit with a microprocessor which is programmed 
to record images from the sensor, identify symbols in the 
images and to determine in real time absolute coordinates 
for positions on the imaginary Surface on the basis of the 
imaged Subset of the position-coding pattern. In an alterna 
tive embodiment, the signal processor 16 is realized as an 
ASIC (Application Specific Integrated Circuit) or an FPGA 
(Field Programmable Gate Array). 
0093. The position determination is thus carried out by 
the signal processor 16 which therefore must have software 
to enable it to locate and decode the symbols in an image and 
to enable it to determine positions from the codes thus 
obtained. A person skilled in the art would be able to design 
such software from the description in the above-mentioned 
patent application PCT/SE00/01895. 
0094. The signal processor 16 is also programmed to 
analyze stored pairs of coordinates and to convert these into 
a polygon train which constitutes a description of how the 
user unit 2 has been moved across the surface which is 
provided with the position-coding pattern. Finally, the signal 
processor 16 is programmed to generate, automatically or 
upon command, a message which contains the polygon train 
and a unique user identity which is stored in the user unit and 
to send this information to the central unit 4. The signal 
processor 16 does not need to forward all the information to 
the central unit 4. The signal processor 16 can be pro 
grammed to analyze the recorded coordinates and only to 
forward information which is represented by coordinates 
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within a particular coordinate area. The signal processor 16 
can also have software for encrypting the information which 
is sent to the server unit 4. 
0095. The digital pen 2 comprises in this embodiment a 
pen point 17, by means of which the user can carry out 
ordinary pigment-based writing on the Surface provided with 
the position-coding pattern. The pen point 17 can be 
extended and retracted so that the user can control whether 
or not it is to be used. A button (not shown) for extending 
and retracting the pen point, in the same way as in an 
ordinary ball-point pen, can also function as an on/off button 
for the pen, so that the pen is activated when the pen point 
is extended. The pen also comprises buttons 18 by means of 
which the pen can be activated and controlled. 
0096. The pen 2 is arranged to transmit payment infor 
mation which is generated by the user to the server unit 4. 
In the example according to FIG. 1, the information is 
transmitted wirelessly to the network connection unit 3. 
which in turn transmits the information to the server unit 4. 
0097. In this example, the network connection unit is a 
mobile telephone 3. It can alternatively be a computer or 
some other suitable unit which has an interface to a network, 
for example the Internet, a local company network, or a 
telephone network. The network connection unit 3 can 
alternatively constitute an integrated part of the pen 2. 
0098 All the recorded data can be stored in a buffer 
memory 20 awaiting transmission to the central unit 4. Thus 
the digital pen 2 can work in stand-alone mode, that is the 
pen 2 sends the information when it has the opportunity, for 
example when it makes contact with the network connection 
unit 3, whereupon it retrieves recorded information from the 
buffer memory 20. 
0099. The communication between the pen 2 and the 
network connection unit 3, which are normally located fairly 
close to each other, can be carried out via infrared or radio 
waves, for example in accordance with the Bluetooth R. 
technology, or some other technology for the transfer of 
information across short distances. For this purpose the pen 
2 has a transceiver 19 for wireless communication with 
external units, preferably a Bluetooth R) transceiver. 
0100 Alternatively, the transmission can be via cables. 
For example, the user unit 2 can be connected via a cable to 
the network connection unit 3. Alternatively, the network 
connection unit 3 can be designed as a docking unit (not 
shown) which can be connected via cables to a communi 
cation network, Such as a telephone network or a computer 
network. Such a docking unit can advantageously be 
designed as a pen stand. When the user unit 2 is placed in the 
docking unit, the user unit 2 is caused, automatically or upon 
command, to communicate with the server unit 4. The 
docking unit can also be designed to charge the battery 15 
(FIG. 2) in the user unit 2. According to another alternative, 
the docking unit is designed to establish wireless connection 
with the outside world. 
0101 The above example is only given to show a cur 
rently preferred implementation of the user unit. In an 
alternative embodiment, the user unit operates only as an 
image generator, that is the images recorded by the sensor 14 
are transmitted to a computer (not shown), which processes 
the images to determine coordinates as above, and which 
communicates with the central unit 4 via a Suitably incor 
porated network connection. 
0102. In the embodiment above, the pattern is optically 
readable and the sensor 14 is thus optical. The pattern can, 
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however, be based on a parameter other than an optical 
parameter. In such a case the sensor must of course be of a 
type which can read the parameter concerned. Examples of 
Such parameters are chemical, acoustic or electromagnetic 
marks. Capacitive or inductive marks can also be used. 
However, it is preferable for the pattern to be optically 
readable as it is then relatively simple to apply it onto 
different products and in particular onto paper. 

The Server Unit 

0103) The server unit 4 in FIG. 1 is a computer in a 
network of computers. It can be constructed as a traditional 
server unit with one or more processors, memories of 
various kinds, peripherals and connections to other comput 
ers in the network, but it has new software in order to be able 
to carry out the functions described here. It also has infor 
mation stored in its memory 4' in order to be able to handle 
these functions. The server unit 4 can alternatively be some 
other type of network-connected computer or a local com 
puter, with which the user unit 2 communicates wirelessly or 
by cables. 
0104. As shown above, several user units 2 can be 
arranged to send their information to the server unit 4 which 
is thus a central part of the system. Several Such systems can, 
however, together form an even larger system. 
0105. The server unit 4 does not need to be incorporated 
in a global network, but can be incorporated in a local 
network and can be used to manage information, for 
example within a company. 
0106 The server units 4 memory 4' comprises a database 
with information about the total surface of positions which 
the position-coding pattern can code. The total Surface forms 
an imaginary Surface which can be said to be a Surface in a 
coordinate system, which Surface thus contains a large 
number of positions which are systematically arranged in 
two dimensions with a particular specified resolution. This 
can also be expressed by saying that the total Surface is made 
up of all the points or positions which the position-coding 
pattern has the capacity to code. Each position can be 
defined by two associated coordinates which form a pair of 
coordinates. If there is more than one imaginary Surface, 
more than two coordinates can be required in order to define 
a position. 
0107 The imaginary surface is divided into a number of 
areas which are called regions. The regions can be different 
sizes and be different shapes. The whole surface does not 
need to be occupied by regions. In the server units memory 
there is information stored concerning the position and 
extent of these different regions. A rectangular region can, 
for example, be described by means of a pair of coordinates 
representing the points at the corners of the domain. 
0108. The smallest possible region consists of a single 
position on the imaginary Surface. The regions can also be 
any shape. Nor do the regions need to be separated from 
each other, but can overlap each other and be defined by 
mathematical relations or associations. 

Rules 

0109. In a computer structure, in the server units 
memory information or rules define for each region how the 
information which can be associated with the region is to be 
processed. 
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0110 FIG.3 shows an example of such a structure, which 
consists here of a table. In a first column 30 in the table the 
regions on the imaginary Surface are defined by means of the 
coordinates (X1.y1, X2,y2; X3.y3; X4.y4) for the corners of 
the regions which are assumed here to be rectangular. In a 
second column 31 an owner of the region is defined, which 
is here the bank A. In a third column 32, a recipient of the 
information from the server unit is defined. In this example, 
the bank is the recipient and therefore the e-mail address of 
the bank is given in the third column. In the fourth column 
33, an authorized user of the region is defined. In this 
example, it is Anders Andersson who has cheques with a 
position-coding pattern from the region which is specified in 
the first column. In a fifth column 34, a representation of the 
signature of the authorized user is stored so that the server 
unit can compare a received signature with the previously 
stored signature. In a sixth column 35, a user identity is 
stored in the form of a serial number of the authorized user's 
user unit. 
0111. Of course, this is a very simple structure which is 
only used to illustrate the principles. Considerably more 
complex structures and rules for security checks are pos 
sible. 

The Function of the System 
0112. In this embodiment the function of the system is as 
follows. A user writes, using the pen point 17 of the user unit 
2, an amount, a payment recipient and his signature on the 
cheque 1. The payment information is recorded electroni 
cally at the same time as it is being written with the pen point 
on the cheque, by the user unit 2 continually recording the 
part of the position-coding pattern which is within the field 
of view of the area sensor 14 during the writing. The signal 
processor 16 converts the position-coding pattern into abso 
lute coordinates. The signal processor thus generates a 
sequence of pairs of coordinates which describes how the 
user has moved the user unit over the cheque during the 
writing. The signal processor compresses the payment infor 
mation by converting it into a polygon train of pairs of 
coordinates. Then the signal processor generates a message 
which contains the polygon train and the unique user iden 
tity which is stored in the user unit. The message is trans 
mitted to the network connection unit 3 which in turn 
transmits the message to the server unit 4. 
0113. When the server unit 4 receives the message, it 
determines to which region one or more of the pairs of 
coordinates in the polygon train belong. Then it uses the 
information associated with the region to carry out the 
authenticity check. 
0114. In order to increase the capacity of the system to 
manage information, this can comprise several server units 
4, each of which contains information about at least part of 
the imaginary Surface. In this case, however, each user unit 
2 must know, or be able to obtain information about, to 
which of the server units the recorded information is to be 
sent. For this purpose the user units 2 memory can contain 
information about the association between server units and 
regions on the imaginary Surface. The user unit 2 is thus 
arranged to determine, after recording of the information, 
the region affiliation for at least one position, defined by a 
pair of coordinates, of the recorded information and based 
on the region affiliation send the information to a predeter 
mined server unit. The user units 2 memory can, for 
example, advantageously contain information that makes it 
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possible for the user unit to recognize that certain positions 
or coordinate areas on the imaginary Surface represent 
particular operations or commands which are to be initiated 
and/or carried out with regard to information which has been 
or is to be recorded. Preferred commands which can be 
recognized in the user unit 2 are “send”, “address' and other 
similar basic commands. 

Application Example 1 

0115 Assume that the payment product is the cheque in 
FIG. 1. The user wants to pay SEK 1000 by cheque to the 
company Alfa. The user fills in the amount SEK 1000 in the 
writing area 6a and the name of the company Alfa in the 
writing area 6b. Then he signs the cheque with his signature 
in the writing area 6c. 
0116. To fill in and sign the cheque the user uses his 
personal user unit 2 which records the payment information 
and includes this together with the user units unique iden 
tity in a message which is sent to the server unit 4. The server 
unit determines to which region the coordinates in the 
payment information belong. As stated above, with refer 
ence to FIG. 3, the name of the authorized user, the unique 
user identity of the authorized users user unit, a previously 
recorded signature of the authorized user, and the name of 
the recipient to whom the payment information is to be sent 
in processed form, are associated with this region. 
0117 The server unit starts by comparing the signature in 
the payment information with the previously-stored signa 
ture in column 34 in order to check that the signatures are the 
same. Then the server unit compares the user identity in the 
payment information with the user identity which is asso 
ciated with the region in column 35 in order to check that 
they are also the same. In addition, the server unit interprets 
the other payment information in the message and converts 
it into character-coded format. The character-coded payment 
information, the name of the user and the result of the 
comparison are sent to the recipient, which is the bank which 
issued the cheque. If the user is the authorized user, the bank 
makes the payment. 
0118. Alternatively, the server unit can be the bank’s own 
server unit which carries out the authenticity check itself. 
0119. In the example above, the position-coding pattern 
on the cheque is unique to the user. It can also be unique to 
each individual cheque, so that the cheque number can be 
determined from the position-coding pattern. The server unit 
can then also check that the cheque has not already been 
used and that it has a number which follows the most 
recently used cheque. In order to increase the security 
further, the position-coding pattern for the consecutive 
cheques can be randomly distributed within a region or can 
belong to regions which are not consecutive. 

Application Example 2 

0.120. A user has been allocated a personal region by a 
credit card company, together with a pad of credit card 
receipts which are provided with the position-coding pattern 
from this region. The position-coding pattern can be the 
same on all the receipts or different on the different receipts 
if the level of security is to be higher. 
I0121 Assume that the user finds a product on the Internet 
that he wants to buy. He can then pay by using one of his 
credit card receipts and his personal user unit. He writes the 
amount which is to be paid, the payment recipient, a 



US 2008/007S333 A1 

reference and any additional information which is required 
in order for the payment to be identified on the credit card 
receipt and finally signs it. 
0122) The user unit includes the electronically-recorded 
payment information in a message to the server unit and also 
supplements this information with the user's credit card 
number which is stored in the user unit. 
0123. The information is sent either to a server unit which 
carries out corresponding checks as in the case of the 
cheque, and sends a message with the payment information 
and the result of the authenticity check to the credit card 
company or direct to the credit card company's own server 
unit. As an additional alternative, a first server unit to which 
the payment information is sent can interpret the information 
and convert it into character-coded format and then send the 
information to the credit card company which is specified as 
the information recipient for the region concerned. 
0124. If instead the user wants to make an credit card 
payment in a shop, he can use one of his personal credit card 
receipts in the same way as described above, but instead he 
uses the shop's user unit when he writes on the receipt and 
also supplements the payment information with his credit 
card number which he writes on the receipt. The server unit 
then detects that the signature is the same as the previously 
stored signature for the user's personal domain, that the 
credit card number is the same as a previously-stored credit 
card number for the domain, but that the user units unique 
user identity is not the same as that which is specified for the 
user's personal region. The server unit can then check the 
user identity in a special table, whereupon it finds that the 
user identity refers to a company user unit to which autho 
rization information is to be returned. The shop thus imme 
diately receives back information that the payment is in 
order and the server unit then forwards the payment infor 
mation in the same way as described above. 

Application Example 3 

0125 Assume that an agreement is to be signed digitally. 
A unit which processes the signature and which can be the 
server unit 4 in FIG. 1, sends the agreement in digital form 
in a file to a computer which belongs to a person who is to 
sign the agreement. The file with the agreement includes a 
position-coding pattern which has been specifically allo 
cated to that agreement and the person who is to sign the 
agreement. When the person receives the agreement file, he 
prints out the agreement and signs it in the designated place 
on the position-coding pattern using his personal user unit. 
This sends the signature to the server unit 4, which can 
determine, by means of the coordinates by which the sig 
nature is represented, that the signature is written on the 
agreement which was sent to the party to the agreement. If 
required, the authenticity of the signature can also be veri 
fied in a database which stores unique user identities and 
associated signatures. As an alternative, the user unit itself 
checks the authenticity of the signature and only forwards it 
if it is in order. 
0126. In the description above, it has been assumed that 
the payment product is provided with a position-coding 
pattern from the start. However, a payment product which is 
not already provided with a position-coding pattern can have 
Such a pattern applied later, by means of a printer, copier or 
the like. For this, the payment product is placed in the 
printers input paper bin. The printer is programmed to print 
out the first position-coding pattern which is reserved for a 
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particular person, by entering a personal identity code. The 
personal identity code means that the printer can print out 
the correct pattern, which is allocated to the person who is 
authorized to use the product. In the case of a copier, the 
product is placed in the input bin and an original with the 
user's personal pattern is placed as the document which is to 
be copied. It is also possible to have the personal pattern on 
a sheet of plastic, which is placed over the payment docu 
ment and the information is filled in on the plastic sheet. The 
plastic sheet is then saved to constitute a copy of the required 
payment. If the payment product is a postalgiro or bank giro 
form, the plastic film can be attached permanently to the 
document, for example by means of adhesive. 
I0127. The natural way to write out a document (payment 
product) of this type is first to fill in all the information that 
is required, or to check that all the pre-printed information 
is correct. The document is then signed and after that the 
document cannot be changed. 
I0128. This method can also be used in the present situ 
ation. First everything that the pen writes is recorded in the 
memory and is time-stamped and the document is signed. 
Then the pen waits a short while, in order to verify that no 
more writing is being carried out, for example 2-3 seconds. 
Following this, the recorded pen movements are compiled 
into a file which is locked and after that cannot be changed. 
Finally, the file is sent to a bank, for example by connection 
to a network, such as the Internet. The transmission can be 
initiated when no further writing is carried out in the writing 
area intended for the signature. 
I0129. Another way of indicating that the transmission is 
to take place, when it is the user's pen that is being used, is 
as follows. When no further writing is carried out for 2-3 
seconds in the writing area intended for the signature, 
software in the pen is activated which operates on the 
signature in the signature area and indicates whether it is the 
same as the signature of the owner of the pen. If this is the 
case, the document is compiled, locked and sent, for 
example to the bank. 
0.130 Locking means that a digital signature procedure is 
carried out where the document is encrypted with the user's 
encryption key according to prior-art technique. The pens 
private key, which has been activated by the locking pro 
cedure by the correct signature having been written, is used 
to sign the message. The physical signature, in digital 
format, can be included in the document which is sent to the 
bank. The bank can verify the signature again, possibly 
using even better Software than that used in the pen, in order 
to further improve the security. Other combinations of 
measures can be used, for example the signature can be used 
to initiate locking of the file, while transmission is initiated 
in another way, for example by activating a Switch on the 
pen or by marking a separate 'send' box. 
0131 The transmission to the bank can be combined with 
a transmission to the person's own personal computer in 
order to achieve a logging of the payments which have been 
ordered. In addition, the bank can confirm the receipt of a 
payment order, and confirm that the payment order could be 
interpreted and implemented. Such confirmation can be sent 
to a mobile phone which the user uses and/or to the user in 
person or to the user's personal site on an Internet-based 
SeVe. 

0.132. In another scenario, it is possible for the owner of 
the pen to receive a confirmation of the recipient to whom 
the document is to be forwarded, for example by an indi 
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cation on said mobile phone. The user has the opportunity to 
approve the forwarding to the recipient by using for example 
the telephone's keypad. In such a way, the recipient can be 
authorized. 

APPENDIX 

0133. In the following the description is reproduced of a 
preferred position-coding pattern according to the Interna 
tional Patent Application PCT/SE00/01895. 
0134 FIG. 4 shows a part of a product in the form of a 
sheet of paper A1, which on at least part of its surface A2 is 
provided with an optically readable position-coding pattern 
A3 which makes possible position determination. 
0135 The position-coding pattern comprises marks A4, 
which are systematically arranged across the Surface A2, so 
that it has a “patterned' appearance. The sheet of paper has 
an X-coordinate axis and a Y-coordinate axis. The position 
determination can be carried out on the whole surface of the 
product. In other cases the Surface which enables position 
determination can constitute a small part of the product. 
0136. The pattern can, for example, be used to produce an 
electronic representation of information which is written or 
drawn on the Surface. The electronic representation can be 
produced while writing on the Surface with a pen, by 
continually determining the position of the pen on the sheet 
of paper by reading the position-coding pattern. 
0.137 The position-coding pattern comprises a virtual 

raster, which is thus neither visible to the eye nor can be 
detected directly by a device which is to determine positions 
on the Surface, and a plurality of marks A4, each of which, 
depending upon its position, represents one of the four 
values “1” to “4” as described below. In this connection it 
should be pointed out that for the sake of clarity the 
position-coding pattern in FIG. 4 is greatly enlarged. In 
addition, FIG. 4 only shows part of the sheet of paper. 
0.138. The position-coding pattern is so arranged that the 
position of a partial Surface on the total writing Surface for 
any partial Surface of a predetermined size is determined 
unambiguously by the marks on this partial Surface. A first 
and a second partial surface A5a, A5b are shown by broken 
lines in FIG. 4. The second partial surface partly overlaps the 
first partial Surface. The part of the position-coding pattern 
(here 44 marks) which is found on the first partial surface 
A5a codes a first position, and the part of the position 
coding pattern which is found on the second partial Surface 
A5b codes a second position. The position-coding pattern is 
thus partly the same for the adjoining first and second 
positions. Such a position-coding pattern is called “floating 
in this patent application. Each partial Surface codes a 
specific position. 
0139 FIGS. 5a-d show how a mark can be designed and 
how it can be located relative to its nominal position A6. The 
nominal position A6, which can also be called a raster point, 
is represented by the intersection of the raster lines A8. The 
mark A7 has the shape of a circular dot. A mark A7 and a 
raster point A6 can together be said to constitute a symbol. 
In one embodiment, the distance between the raster lines is 
300 Lum and the angle between the raster lines is 90 degrees. 
Other raster intervals are possible, for example 254 um to 
Suit printers and Scanners which often have a resolution 
which is a multiple of 100 dpi, which corresponds to a 
distance between points of 25.4 mm/100, that is 254 um. 
0140. The value of the mark thus depends upon where the 
mark is located relative to the nominal position. In the 
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example in FIG. 5 there are four possible locations, one on 
each of the raster lines extending from the nominal position. 
The displacement from the nominal position is the same size 
for all values. 
01.41 Each mark A7 is displaced relative to its nominal 
position A6, that is no mark is positioned at the nominal 
position. In addition, there is only one mark per nominal 
position and this mark is displaced relative to its nominal 
position. This applies to the marks which make up the 
pattern. There can be other marks on the surface which are 
not part of the pattern and thus do not contribute to the 
coding. Such marks can be specks of dust, unintentional 
points or marks and intentional marks, from for example a 
picture or figure on the Surface. Because the position of the 
pattern marks on the Surface is so well-defined, the pattern 
is unaffected by such interference. 
0142. In one embodiment, the marks are displaced by 50 
um relative to the nominal positions A6 along the raster lines 
A8. The displacement is preferably /6 of the raster interval, 
as it is then relatively easy to determine to which nominal 
position a particular mark belongs. The displacement should 
beat least approximately /8 of the raster interval, otherwise 
it becomes difficult to determine a displacement, that is the 
requirement for resolution becomes great. On the other 
hand, the displacement should be less than approximately 4 
of the raster interval, in order for it to be possible to 
determine to which nominal position a mark belongs. 
0143. The displacement does not need to be along the 
raster line, but the marks can be positioned in separate 
quadrants. However, if the marks are positioned along the 
raster lines, the advantage is obtained that the distance 
between the marks has a minimum which can be used to 
recreate the raster lines, as described in greater detail below. 
0144. Each mark consists of a more or less circular dot 
with a radius which is approximately the same size as the 
displacement or somewhat less. The radius can be 25% to 
120% of the displacement. If the radius is much larger than 
the displacement, it can be difficult to determine the raster 
lines. If the radius is too small, a greater resolution is 
required to record the marks. 
(0145 The marks do not need to be circular or round, but 
any Suitable shape can be used, such as Square or triangular, 
etc. 

0146 Normally, each mark covers several pixels on a 
sensor chip and, in one embodiment, the center of gravity of 
these pixels is recorded or calculated and used in the 
Subsequent processing. Therefore the precise shape of the 
mark is of minor significance. Thus relatively simple print 
ing processes can be used, provided it can be ensured that the 
center of gravity of the mark has the required displacement. 
0.147. In the following, the mark in FIG. 5a represents the 
value 1, in FIG. 5b the value 2, in FIG. 5c the value 3 and 
in FIG. 5d the value 4. 
0.148. Each mark can thus represent one of four values “1 
to 4'. This means that the position-coding pattern can be 
divided into a first position code for the x-coordinate and a 
second position code for the y-coordinate. The division is 
carried out as follows: 

Mark value X-code y-code 

1 1 1 
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-continued 

Mark value X-code y-code 

3 1 O 
4 O O 

0149. The value of each mark is thus converted into a first 
value, here bit, for the X-code and a second value, here bit, 
for the y-code. In this way two completely independent bit 
patterns are obtained by means of the pattern. Conversely, 
two or more bit patterns can be combined into a common 
pattern which is coded graphically by means of a plurality of 
marks in accordance with FIG. 5. 
0150. Each position is coded by means of a plurality of 
marks. In this example, 44 marks are used to code a 
position in two dimensions, that is an X-coordinate and a 
y-coordinate. 
0151. The position code is constructed by means of a 
number series of ones and Zeros, a bit series, which has the 
characteristic that no four-bit-long bit sequence occurs more 
than once in the bit series. The bit series is cyclic, which 
means that the characteristic also applies when the end of the 
series is connected to its beginning. A four-bit sequence has 
thus always an unambiguously determined position number 
in the bit series. The bit series can be a maximum of 16 bits 
long if it is to have the characteristic described above for bit 
sequences of four bits. In this example, however, only a 
seven-bit-long bit series is used, as follows: 

0152 “00 0 1 0 1 0. 
This bit series contains seven unique bit sequences of four 
bits which code a position number in the series as follows: 

Position number in the series Sequence 

O OOO1 
1 OO10 
2 O101 
3 1010 
4 O1OO 
5 1OOO 
6 OOOO 

0153. To code the x-coordinate, the bit series is written 
sequentially in columns over all the surface which is to be 
coded, where the left column Ko corresponds to the X-co 
ordinate Zero (0). In one column the bit series can thus be 
repeated several times in Succession. 
0154 The coding is based on differences or position 
displacements between adjacent bit series in adjacent col 
umns. The size of the difference is determined by the 
position number (that is the bit sequence) in the bit series 
with which the adjacent columns commence. 
(O155 More specifically, if we take the difference A, 
modulo seven between, on the one hand, a position number 
which is coded by a four-bit sequence in a first column K. 
and which can thus have the value 0 to 6, and, on the other 
hand, a position number which is coded by an adjacent 
four-bit sequence at a corresponding “height' in an adjacent 
column K, the difference will be the same regardless of 
where, that is at what “height', on the two columns the 
difference is created. Using the difference between the 
position numbers for two bit sequences in two adjacent 
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columns, it is thus possible to code an X-coordinate which is 
independent of and constant for all y-coordinates. 
0156. As each position on the surface is coded by a partial 
Surface consisting of 4*4 marks in this example, there are 
four vertical bit sequences available and thus three differ 
ences, each with the value 0 to 6, for coding the x-coordi 
nate. 

(O157. The pattern is divided into code windows F with 
the characteristic that each code window consists of 4*4 
marks. There are thus four horizontal bit sequences and four 
vertical bit sequences available, so that three differences can 
be created in the X-direction and four position numbers can 
be obtained in the y-direction. These three differences and 
four position numbers code the position of the partial Surface 
in the X-direction and the y-direction. Adjacent windows in 
the X-direction have a common column, see FIG. 4. Thus the 
first code window Foo contains bit sequences from the 
columns K. K. K. K. and bit sequences from the rows Ro, 
R. R. R. As differences are used in the X-direction, the 
next window diagonally in the X-direction and y-direction, 
the window F. contains bit sequences from the columns 
K. K. KsK and the rows R. R. R. R. Considering the 
coding in just the X-direction, the code window can be 
considered to have an unlimited extent in the y-direction. 
Correspondingly, considering the coding in just the y-direc 
tion, the code window can be considered to have an unlim 
ited extent in the x-direction. Such a first and second code 
window with unlimited extent in the y-direction and x-di 
rection respectively together form a code window of the type 
shown in FIG. 4, for example Foo. 
I0158 Each window has window coordinates F, which 
give the position of the window in the x-direction, and F. 
which give the position of the window in the y-direction. 
Thus the correspondence between the windows and columns 
is as follows: 

0159. The coding is carried out in such a way that for the 
three differences, one of the differences A always has the 
value 1 or 2, which indicates the least significant digit So for 
the number which represents the position of the code win 
dow in the x-direction, and the other two differences A, A, 
have values in the range 3 to 6, which indicates the two most 
significant digits S1, S2, for the coordinate of the code 
window. Thus no difference can be zero for the x-coordi 
nates, as that would result in too symmetrical a code pattern. 
In other words, the columns are coded so that the differences 
are as follows: 

(3 to 6); (3 to 6); (1 to 2); (3 to 6); (3 to 6); (1 to 2); (3 to 
6); (3 to 6); (1 to 2); (3 to 6); (3 to 6); . . . 
0160 Each x-coordinate is thus coded by two differences 
A. As of between 3 and 6 and a subsequent difference Ao 
which is 1 or 2. By subtracting one (1) from the least 
difference A and three (3) from the other differences, three 
digits are obtained, S. S. So, which in mixed base directly 
give the position number of the code window in the x-di 
rection, from which the x-coordinate can then be determined 
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directly, as shown in the example below. The position 
number of the code window is: 

0161. Using the principle described above, it is thus 
possible to code the code windows 0, 1, 2, ... , 31, using a 
position number for the code window consisting of three 
digits which are represented by three differences. These 
differences are coded by a bit pattern which is based on the 
number series above. The bit pattern can finally be coded 
graphically by means of the marks in FIG. 5. 
0162. In many cases, when a partial Surface is inputted 
consisting of 44 marks, a complete position number which 
codes the x-coordinate will not be obtained, but parts of two 
position numbers, as the partial Surface in many cases does 
not coincide with one code window but covers parts of two 
adjacent code windows in the x-direction. However, as the 
difference for the least significant digit S of each number is 
always 1 or 2, a complete position number can easily be 
reconstructed, as it is known what digit is the least signifi 
Cant. 

0163 The y-coordinates are coded in accordance with 
approximately the same principle as that used for the X-co 
ordinates by means of code windows. The cyclic number 
series, that is the same number series as is used for the 
X-coding, is written repeatedly in horizontal rows across the 
surface which is to be position coded. Precisely as for the 
X-coordinates, the rows are made to start in different posi 
tions, that is with different bit sequences, in the number 
series. For the y-coordinates, however, differences are not 
used, but the coordinates are coded by values which are 
based on the start position of the number series in each row. 
When the x-coordinate has been determined for a partial 
surface with 44 marks, the start positions in the number 
series can in fact be determined for the rows which are 
included in the y-code for the 4*4 marks. 
(0164. In the y-code, the least significant digit So is 
determined by letting this be the only digit which has a value 
in a particular range. In this example, one row of four starts 
in position 0 to 1 in the number series, in order to indicate 
that this row concerns the least significant digit So in a code 
window, and the three other rows start in any of the positions 
2 to 6 in order to indicate the other digits SSS in the code 
window. In the y-direction there is thus a series of values as 
follows: 

(2 to 6); (2 to 6); (2 to 6); (0 to 1); (2 to 6); (2 to 6); (2 to 
6); (0 to 1); (2 to 6); . . . 
0.165. Each code window is thus coded by three values 
between 2 and 6 and a subsequent value between 0 and 1. 
0166 If zero (0) is subtracted from the low value and two 
(2) from the other values, a position in the y-direction S. S. 
S. So in mixed base is obtained in a corresponding way as 
for the x-direction, from which the position number of the 
code window can be determined directly, which is: 

0167 Using the method above, it is possible to code 
4*4*2=32 position numbers in the x-direction for the code 
windows. Each code window comprises bit sequences from 
three columns, which gives 332=96 columns or x-coordi 
nates. In addition, it is possible to code 5*5*5*2=250 
position numbers in the y-direction for the code windows. 
Each such position number comprises horizontal bit 
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sequences from 4 rows, which gives 4250=1000 rows or 
y-coordinates. In total it is thus possible to code 96000 
coordinate positions. 
0.168. As the x-coding is based on differences, it is, 
however, possible to select the position in which the first 
number series in the first code window is to start. If it is 
taken into account that this first number series can start in 
seven different positions, it is possible to code 
7*96000–672000 positions. The start position of the first 
number series in the first column Ko can be calculated when 
the X- and y-coordinates have been determined. The seven 
different start positions for the first series can code different 
pages or writing Surfaces on a product. 
0169. Theoretically, a partial surface with 44 symbols, 
which each have four values, can code 4" positions, that is 
4.294.967,296 positions. In order to make possible floating 
determination of the position of a partial Surface, there is 
thus a redundancy factor in excess of 6000 (4294967296/ 
672000). 
0170 The redundancy consists partly in the restrictions 
on the size of the differences, and partly in only 7 bits out 
of 16 being used in the position code. This latter fact can, 
however, be used to determine the rotational position of the 
partial surface. If the next bit in the bit series is added to the 
four-bit sequence, a five-bit sequence is obtained. The fifth 
bit is obtained by reading the adjacent bit immediately 
outside the partial Surface which is being used. Such an 
additional bit is usually easily available. 
0171 The partial surface which is read by the sensor can 
have four different rotational positions, rotated through 0. 
90, 180 or 270 degrees relative to the code window. In those 
cases where the partial Surface is rotated, the reading of the 
code will, however, be such that the code read will be 
inverted and reversed in either the x-direction or the y-di 
rection or both, in comparison to if it had been read at 0 
degrees. This assumes, however, that a slightly different 
decoding of the value of the marks is used according to the 
table below. 

Mark value X-code y-code 

1 O O 
2 1 O 
3 1 1 
4 O 1 

0172. The above-mentioned five-bit sequence has the 
characteristic that it only occurs the right way round and not 
in inverted and reversed form in the seven-bit series. This is 
apparent from the fact that the bit series (0 0 0 1 0 1 0) 
contains only two “ones”. Therefore all five-bit sequences 
must contain at least three Zeros, which after inversion (and 
any reversing) result in three ones, which cannot occur. Thus 
if a five-bit sequence is found which does not have a position 
number in the bit series, it can be concluded that the partial 
surface should probably be rotated and the new position 
tested. 

(0173. In order to further illustrate of the invention 
according to this embodiment, here follows a specific 
example which is based on the described embodiment of the 
position code. 
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0.174 FIG. 6 shows an example of an image with 44 
marks which is read by a device for position determination. 
These 4*4 marks have the following values: 

4 442 
3 2 3 4 
4 42 4 
13 24 

0.175. These values represent the following binary X- and 
y-codes: 

X-code: y-code: 

O OOO O OO 1 
1 O 1 O O 1 OO 
O OOO OO 1 O 
1 1 O O 1 O 1 O 

0176 The vertical bit sequences in the X-code code the 
following positions in the bit series: 2046. The differences 
between the columns are -2 42, which modulo 7 gives: 5 
42, which in mixed base codes the position number of the 
code window: (5-3)*8+(4-3)*2+(2-1)=16+2+1 =19. The 
first coded code window has the position number 0. Thus the 
difference which lies in the range 1 to 2 and which appears 
in the 44 marks of the partial surface is the twentieth Such 
difference. As additionally there are in total three columns 
for each such difference and there is a start column, the 
vertical sequence furthest to the right in the 4*4 x-code 
belongs to the 61st column (column 60) in the X-code 
(3*20+1=61) and the vertical sequence furthest to the left 
belongs to the 58th column (column 57). 
0177. The horizontal bit sequences in the y-code code the 
positions 0 4 13 in the number series. As these horizontal 
bit sequences start in the 58th column, the start position of 
the rows is these values minus 57 modulo 7, which gives the 
start positions 63 02. Converted to digits in mixed base, this 
becomes 6-2, 3-2. 0-0, 2-2-4 100, where the third digit 
is the least significant digit in the number concerned. The 
fourth digit is then the most significant digit in the next 
number. It must in this case be the same as in the number 
concerned. (The exception is when the number concerned 
consists of the highest possible digits in all positions. Then 
it is known that the commencement of the next number is 
one greater than the commencement of the number con 
cerned.) 
(0178. The position number is in mixed base 0*50+4*10+ 
1*20*1 =42. 
0179 The third horizontal bit sequence in the y-code thus 
belongs to the 43rd code window which has a start position 
0 or 1, and as there are four rows in total for each such code 
window, the third row is number 43*4=172. 
0180. In this example, the position of the top left corner 
of the partial surface with 4*4 marks is (58,170). As the 
vertical bit sequences in the X-code in the 44 group start at 
row 170, the whole pattern's X-columns start in the number 
series’ positions ((20 46)-169) mod 7=1635. Between the 
last start position (5) and the first start position the numbers 
0-19 are coded in mixed base, and by adding the represen 
tations of the numbers 0-19 in mixed base the total differ 
ence between these columns is obtained. A primitive algo 
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rithm for doing this is to generate these twenty numbers and 
directly add their digits. Call the sum obtained s. The page 
or writing Surface is then given by (5-s)modulo7. 
0181 An alternative method for determining which bit is 
the least significant in a partial Surface, in order to be able 
to identify a code window in this way, is as follows. The 
least significant bit (LSB) is defined as the digit which is the 
lowest in a partial surface's differences or row position 
numbers. In this way, the reduction (redundancy) of the 
maximum useable number of coordinates is relatively small. 
For example, the first code windows in the x-direction in the 
example above can all have LSB-1 and the other digits 
between 2 and 6, which gives 25 code windows, the next can 
have LSB-2 and the other digits between 3 and 6, which 
gives 16 code windows, the next can have LSB-3 and the 
other digits between 4 and 6, which gives 9 code windows, 
the next can have LSB-4 and the other digits between 5 and 
6, which gives 4 code windows, the next can have LSB-5 
and the other digits 6, which gives 1 code window, that is a 
total of 55 code windows, compared to 32 in the example 
above. 
0182. In the example above, an embodiment has been 
described where each code window is coded by 44 marks 
and a number series with 7 bits is used. This is, of course, 
only one example. Positions can be coded by more or fewer 
marks. There does not need to be the same number in both 
directions. The number series can be of different length and 
does not need to be binary, but can be based on a different 
base, for example hex code. Different number series can be 
used for coding in the X-direction and coding in the y-di 
rection. The marks can represent different numbers of val 
ues. The coding in the y-direction can also be carried out by 
differences. 
0183 In a practical example, a partial surface is used 
consisting of 6*6 marks and where the bit series as a 
maximum could consist of 2 bits, that is 64 bits. However, 
a bit series consisting of 51 bits is used, and consequently 51 
positions, in order to have the ability to determine the 
rotational position of the partial Surface. An example of Such 
a bit series is: 
OOOOO 1 1 O O O 1 1 1 1 1 0 1 0 1 0 1 1 0 1 1 O O 1 1 O 
1 O O O 1 O 1 O O 1 1 1 0 1 1 1 1 O O 1 O 
0.184 Such a partial surface consisting of six by six 
marks can code 4" positions, which with the said raster 
dimensions of 0.3 mm is an extremely large Surface. 
0185. In a similar way as described above for the seven 
bit series, according to this invention the characteristic is 
utilized that the partial surface is enlarged to include one bit 
on each side of the partial Surface, at least at its center, so 
that for the third and fourth rows in the partial surface of 6*6 
symbols, 8 symbols are read, one on each side of the partial 
Surface, and similarly in the y-direction. The above-men 
tioned bit series which contains 51 bits has the characteristic 
that a bit sequence of 6 bits occurs only once and that a bit 
sequence of 8 bits which contains the above-mentioned bit 
sequence of 6 bits occurs only once and never in an inverted 
position or reversed and inverted. In this way, the rotational 
position of the partial Surface can be determined by reading 
8 bits in row 3, row 4, column 3 and/or column 4. When the 
rotational position is known, the partial Surface can be 
rotated to the correct position before the processing is 
continued. 
0186. It is desirable to obtain a pattern which is as 
random as possible, that is where areas with excessive 
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symmetry do not occur. It is desirable to obtain a pattern 
where a partial surface with 6*6 marks contains marks with 
all the different positions in accordance with FIGS. 5a to 5d. 
In order to increase the randomness further or avoid repeti 
tive characteristics, a method can be used which is called 
“shuffle. Each bit sequence in a code window starts in a 
predetermined start position. However, it is possible to 
displace the start position in the horizontal direction for each 
row, if the displacement is known. This can be carried out by 
each least significant bit (LSB) being allocated a separate 
displacement vector for the adjacent rows. The displacement 
vector states by how much each row is displaced in the 
horizontal direction. Visually it can be regarded as if the 
y-axis in FIG. 4 is “spiky”. 
0187. In the example above, with a 44 code window the 
displacement vector can be 1, 2, 4, 0 for LSB-0 and 2, 2, 3, 
0 for LSB=1. This means that after subtracting the numbers 
2 and 0 respectively, the above displacement is to be 
subtracted (modulo five) from the bit sequence's position 
number, before the calculation continues. In the example 
above, for the y-coordinate the digits 41 00 (S. S. So, S.) 
are obtained in mixed base, where the second digit from the 
right is the least significant digit, LSB. As the displacement 
vector 1, 2, 4, 0 is to be used (LSB-0) for the digits 4 and 
1, 2 is subtracted from 4 to give S=2 and 4 is subtracted 
from 1 (modulo five) to give S=2. The digit So-0 remains 
unchanged (the displacement vector's component for the 
least significant digit is always Zero). Finally, the digit S, 
belongs to the next code window, which must have LSB-1, 
that is the second displacement vector is to be used. Thus 2 
is subtracted from 0 (modulo five) which gives S3. 
0188 A similar method can be used to change the codes 
for the X-coordinates. However, there is less need to change 
the X-coordinates, as they are already relatively randomly 
distributed, as the difference Zero is not used, in the example 
above. 
0189 In the example above, the mark is a dot. Naturally 

it can have a different appearance. It can, for example, 
consist of a line or an ellipse, which starts at the virtual raster 
point and extends from this to a particular position. Other 
symbols than a dot can be used, Such as a square, rectangle, 
triangle, circle or ellipse, filled-in or not. 
0190. In the example above, the marks are used within a 
square partial Surface for coding a position. The partial 
Surface can be another shape, for example hexagonal. The 
marks do not need to be arranged along the raster lines in an 
orthogonal raster but can also have other arrangements, such 
as along the raster lines in a raster with 60 degree angles, etc. 
A polar coordinate system can also be used. 
0191 Rasters in the form of triangles or hexagons can 
also be used. For example, a raster with triangles enables 
each mark to be displaced in six different directions, which 
provides even greater possibilities, corresponding to 6°." 
partial Surface positions. For a hexagonal raster, a honey 
comb pattern, each mark can be displaced in three different 
directions along the raster lines. 
0192 As mentioned above, the marks do not need to be 
displaced along the raster lines but can be displaced in other 
directions, for example in order to be located each in a 
separate quadrant of a square raster pattern. In the hexagonal 
raster pattern the marks can be displaced in four or more 
different directions, for example in six directions along the 
raster lines and along lines which are at 60 degrees to the 
raster lines. 
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0193 In order for the position code to be detected, it is 
necessary for the virtual raster to be determined. This can be 
carried out, in a square raster pattern, by examining the 
distance between the different marks. The shortest distance 
between two marks must originate from two adjacent marks 
with the values 1 and 3 in the horizontal direction or 2 and 
4 in the vertical direction, so that the marks lie on the same 
raster line between two raster points. When such a pair of 
marks has been detected, the associated raster points (the 
nominal positions) can be determined using knowledge of 
the distance between the raster points and the displacement 
of the marks from the raster points. Once two raster points 
have been located, additional raster points can be determined 
using the measured distance to other marks and from knowl 
edge of the distance between the raster points. 
0194 If the marks are displaced 50 um along the raster 
lines, which are a distance of 300 um apart, the least distance 
between two marks will be 200 um, for example between 
marks with the values 1 and 3. The next smallest distance 
arises between, for example, marks with the values 1 and 2. 
and is 255 um. There is therefore a relatively distinct 
difference between the least and the next smallest distance. 
Also the difference to any diagonals is great. However, if the 
displacement is larger than 50 um, for example more than 75 
um (4), diagonals can cause problems and it can be difficult 
to determine to which nominal position a mark belongs. If 
the displacement is less than 50 lum, for example less than 
approximately 35 um (/s), the least distance will be 230 um, 
which does not give a very large difference to the next 
distance, which is then 267 um. In addition, the demands on 
the optical reading increase. 
0.195 The marks should not cover their own raster point 
and should therefore not have a larger diameter than twice 
the displacement, that is 200%. This is, however, not critical, 
and a certain overlapping can be permitted, for example 
240%. The least size is determined initially by the resolution 
of the sensor and the demands of the printing process used 
to reproduce the pattern. However, the marks should not 
have a smaller diameter than approximately 50% of the 
displacement in practice, in order to avoid problems with 
particles and noise in the sensor. 
0196. In the embodiment above, the raster is an orthogo 
nal grid. It can also have other forms, such as a rhombic grid, 
for example with 60 degree angles, a triangular or hexagonal 
grid, etc. 
0.197 Displacement in more or less than four directions 
can be used, for example displacement in three directions 
along a hexagonal virtual raster. In an orthogonal raster only 
two displacements can be used, in order to facilitate the 
recreation of the raster. However, a displacement in four 
directions is preferred, but six or eight directions are also 
possible. 
0.198. In the embodiment above, the longest possible 
cyclic number series is not used. Thus a degree of redun 
dancy is obtained, which can be used in various ways, for 
example to carry out error correcting, replace missing or 
hidden marks, etc. 

1-35. (canceled) 
36. A product comprising 
an identification area provided with a user subset of an 

absolute position-coding pattern, which user Subset 
codes coordinates and is assigned to a specific user 
enabling the specific user to identify himself by record 
ing coordinates coded by said user Subset. 
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37. A product according to claim 36, further comprising at 
least one further area, which is provided with a further 
subset of the absolute-coding pattern, which further subset 
codes coordinates that are different from the coordinates 
coded by the user Subset and allows digital recording of 
handwritten information. 

38. A product according to claim 36, where the absolute 
position-coding pattern code coordinates of a plurality of 
points, each points coordinates being coded by a plurality 
of symbols and each symbol contributing to the coding of 
more than one point. 

39. A product according to claim 36, where the absolute 
position-coding pattern codes each pair of coordinates by a 
plurality of marks and adjoining pairs of coordinates are 
partly coded by means of the same marks. 

40. A product according to claim 38 or 39, where the 
absolute position-coding pattern comprises marks that are 
displaced from respective nominal points in a raster. 

41. A product according to claim 36, where the identifi 
cation area is a signature area adapted to receive the signa 
ture of the specific user. 

42. A product according to claim 36, which product is a 
payment product. 

43. A product according to claim 36, which product is a 
form. 

44. A product according to claim 36, where the user subset 
is unique to the specific user. 

45. A product according to claim 36, where the user subset 
and the further Subset are assigned to the specific user. 

46. A product according to claim 45, where the user subset 
and the further Subset are unique to the specific user. 

47. A product according to claim 36, where the product is 
further provided with human-interpretable graphics. 

48. A product according to claim 47, where the human 
interpretable graphics is Superimposed on the absolute posi 
tion-coding pattern. 

49. A method of identifying a user of a product having an 
identification area provided with at least one subset of an 
absolute position-coding pattern, which codes coordinates, 
said method comprising 

receiving coordinates recorded from the identification 
area, and, 

determining the coordinate area to which the coordinates 
belong and the user assigned to that coordinate area. 

50. A method according to claim 49, wherein the coordi 
nates recorded from the identification area comprises a 
digital representation of a signature of the user of the product 
and further comprising comparing the digital representation 
of the signature with a signature associated with said coor 
dinate area to which the coordinates belong. 
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51. A method according to claim 49, further comprising 
receiving an identifier of a user unit and using the user unit 
identifier to check the authorization of the user of the 
product to use the product. 

52. A method according to claim 49, further comprising 
receiving coordinates recorded from another area on the 
product which is provided with a further subset of the 
absolute position-coding pattern. 

53. A method according to claim 49 or 52, further com 
prising determining a recipient of coordinates recorded from 
the product with the aid of the coordinates received, and 
sending at least some of the received coordinates to the 
recipient. 

54. A system for identifying a user of a product, com 
prising a product having an identification area provided with 
a Subset of an absolute position-coding pattern, which Subset 
codes coordinates, and a computer having access to a data 
structure which associates a user with a coordinate area 
coded by the Subset, and a device for recording coordinates 
from the product, wherein the computer is adapted to receive 
coordinates recorded by the device from the identification 
area on the product and to identify the user of the product by 
using the data structure and the coordinates received. 

55. A system according to claim 54, wherein the data 
structure associates a plurality of different coordinate areas 
with a respective user. 

56. A system according to claim 54, wherein the identi 
fication area is a signature area and the data structure 
associates a signature with the coordinate area coded by the 
Subset and the coordinates received by the computer com 
prises a digital representation of a signature written by the 
user in the signature area, the computer being adapted to 
compare the digital representation of the signature with the 
signature associated with the coordinate area coded by the 
subset. 

57. A system according to claim 54 or 56, wherein the data 
structure associates a plurality of different coordinate areas 
with a respective signature of a user. 

58. A system according to claim 54, wherein the product 
comprises another area provided with a further subset of the 
absolute position-coding pattern, wherein the computer is 
adapted to receive coordinates recorded by the device from 
the another area on the product, to determine a recipient with 
the aid of the data structure and the coordinates received, 
and to send at least part of the coordinates received to the 
thus-determined recipient. 

59. A system according to claim 54 or 58, wherein the data 
structure associates a plurality of different coordinate areas 
with a respective recipient. 

k k k k k 


