WO 02/21431 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
14 March 2002 (14.03.2002)

PCT

(10) International Publication Number

WO 02/21431 Al

(51) International Patent Classification’: GO06K 11/08,

GO6F 3/033, GO6K 1/12

(21) International Application Number: PCT/SE01/01906

(22) International Filing Date:
7 September 2001 (07.09.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

0003195-5 7 September 2000 (07.09.2000) SE

(71) Applicant (for all designated States except US): ANOTO
AB [SE/SE]; c/o C Technologies AB, Scheelevigen 15,
$-223 70 Lund (SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SKANTZE,
Kristofer [SE/SE]; Jutahusgatan 6, S-222 29 Lund (SE).
ANDERSSON, Jan [SE/US]; 824 Coventry Court, Sunny
Vale, CA 94087 (US).

(74) Agent: AWAPATENT AB; Box 5117, S-200 71 Malmé
(SE).

(81) Designated States (national): AE, AG, AL, AM, AT, AT
(utility model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, CZ (utility model), DE, DE
(utility model), DK, DK (utility model), DM, DZ, EC, EE,
ES, FL, FI (utility model), GB, GD, GE, GH, GM, HR, HU,
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS,
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO,
NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, T], TM,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: BUSINESS CARD WITH A POSITION-CODING PATTERN

21

Christer Fahraeus
CEO

(57) Abstract: A business card and a pen,
which is adapted to detect a position-cod-
ing pattern on the business card and calcu-
late a coordinate by means of the pattern.
When activating a send box by means of the
pen, a computer sends a .vcf file containing
the card holder’s particulars to a card recip-
ient belonging to the pen holder. When us-
ing an optional pen, the .vcf file is sent to a
recipient indicated on the keypad of a mo-
bile phone or written on the business card
in associated fields or marked in other man-
ners. The pen communicates with a com-
puter wirelessly, for instance via Bluetooth,
mobile phone and the Internet. Additional
information can be drawn on the back of the
business card and be attached to the trans-
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mission, such as date and time for the next
meeting, a small drawing or sketch etc.
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BUSINESS CARD WITH A POSITION-CODING PATTERN

FIELD OF THE INVENTION

The present invention relates to the field of busi-

ness cards.
PRIOR ART TECHNIQUE

Business cards are frequently used in business con-

tacts to communicate particulars about the company and

especially personal particulars about the card holder.

These particulars are also stored digitally in personal
computers or PDAs (Personal Digital Assistant) in pro-:
grams of the type Microsoft Outlook. A

The business cards are also designed to arouse a
specific feeling in the recipient, e.g. to provoke a
feeling of reliability, rapidness, efficiency etc. of
the company represented by the holder of the business
card. Such qualities are often conveyed with the aid
of trademarks and varioﬁs graphical meéns, such as paper
quality (coated paper etc.), logotypes, colours, font,
layout etc.

For people with a wide circle of business contacts,
the collection of business cards will quickly be large.
A great number of aids for organising and managing col-
lection of business cards are presently available.

In many cases the recipient of the business card
wants the particulars of the business card to be trans-
ferred to his own computer. This means that the particu-
lars must be converted from analog to digital'format.

Thus scanners are avallable which are particularly
dedicated to reading business cards and subjecting the
particulars to OCR (Optical Character Recognition) and
transferring them to a standard format for automatic
inputting into a computer program. The problem that
arises is that the optical character recognition is
often unreliable or completely useless owing to the fact

that certain particulars, such as telephone number and
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e-mail address, on the business card are printed using
a very small font. Furthermore, the use of logotypes and
figurative marks may cause problems to the OCR program.

Another possibility is using communication between

5 portable computers or PDAs which often have an IR commu-
nication port. If an owner of a PDA directs his PDA to a
recipient's PDA and presses a button, the business card
particulars are transferred in digital format, a "digital
business card", from the transmitting PDA to the receiv-

10 ing PDA. This technique is today used by, for example,
Palm Pilot.

The technology has not become generally accepted
owing to, inter alia, compatibility problems, i.e. botﬁ
the business card holder and the recipient must have the

15 same type of PDA, or at least PDAs that are compatible.
Nor will a visible piece of evidence be obtained that
the particulars have been transferred except that shown
on the display. Since such digital business cards are
fully standardised,; they cannot communicate a special

20 feeling to the recipient, which is one of the important
functions of business cards. Therefore, ordinary business
cards are often used parallel with the above-mentioned
"digital" business cards.

There is thus a need for a technique which combines

25 the communication of the traditional business card with
the digital transfer of particulars, but without the
drawbacks caused by optical character recognition.
SUMMARY OF THE INVENTION

The present invention aims at solving this problem

30 by providing a business card which is designed as a tra-
ditional business card, but where the business card par-
ticulars can be transferred to the recipient in digital
format in a smooth fashion, without optical character
recognition.

35 When handing over a business card, the recipient
often writes a few notes or makes sketches on the back

of the card. For the recipient and the card holder to
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have the same information, it would be of interest if
these notes were copied to the card holder. However in
most cases there is no copying machine around, which
usually means that the information is not duplicated,

and the card holder tries to remember the information and
write it down later, which sometimes does not take place.

There is thus a need for an automatic copying func-
tion which sends the information written on the back of
the business card to the card holder, while the card
recipient keeps the business card with the same informa-
tion.

The business card recipient keeps the business card
with the information written on the back to be used on a
later occasion. However, it sometimes happens that busi-
ness cards disappear, along with the information.

In a further development of the invention, it would
be of interest that the same information was sent to the
business card holder as well as the business card reci-
pient, whereby the'disappearance of the physical business
card will be of no import.

The information taken down can have the character
of a fixed meeting, indicating time and place. The back
of the business card can have a form to be filled in with
this information in particular boxes. This can also be
used by, for example, dentists to indicate the next
appointment. A further example is that the business card

can have check boxes for preselected alternatives, such

as sending a product brochure or a standard-type. non-

disclosure agreement (NDA).

It may be of interest to forward the information
which has been taken down as an e-mail, and then the
e-mail address must be stated to which the information
is to be forwarded. If the information is to be sent to
the card holder, the particulars on the card can be used,
but if the information is to be sent to an optional reci-
pient, or to a fax with a special telephone number, this

must be indicated on the business card and interpreted,
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usually subjected to optical character recognition or
intelligent character recognition. The business card may
then be provided with special fields, which facilitate
intelligent character recognition, a so-called comb con-
taining boxes or partitions within which one and only one
character, such as a digit or a lettér,lis allowed. Such
"combs" can be positioned along the side edges of the
card on its back.

In the case where information is transmitted by
means of a mobile phone or a PDA, the keypad of the
mobile phone can be used to indicate fax number or e-mail
address. Alternatively, the address book particulars of
the mobile phone can be used, if they have been inputted,
or are inputted in situ. A further alternative is the
corresponding activity while using the inputting device
of a PDA etc.

According to the present invention, information is
transmitted using a position-coding pattern, which is °
printed on part of the front and/or back of the business
card or the entire front and/or back of thereof. A read-
ing pen provided with a reader for the pattern is used
to read the information according to the pattern. One
example of a pattern and a reading pen which enable the
above-mentioned functions is described in Swedish Patent
Applications Nos 9901954-9 and 9903541-2, which have been
assigned to the Applicant.

Further objects, features and advantages of the
invention are evident in more detail from the following
detailed description of different embodiments of the |
invention with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of an embodiment of a

product which is provided with a position-coding pattern.
Fig. 2 is a schematic view of how the symbols can be
designed in an embodiment of the invention.
Fig. 3 is a schematic view of an example of 4x4 sym-

bols that are used to code a position.
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Fig. 4 1s a schematic view of a device which can be
used for position determination.

Fig. 5 is a schematic top plan view showing the
front of a business card arranged according to the inven-
tion, with a reading pen for readlng the pattern.

Fig. 6 is a top plan view showing the back of the
business card according to Fig. 5.

Fig. 7 is a schematic top plan view showing the:
front of a business card arranged according to the inven-
tion, with more functions than the business card accord-
ing to Fig. 5.

Fig. 8 is a top plan view showing the back of the
business card according to Fig. 5. '

Fig. 9 is a top plan view showing the front of a
complete business card corresponding to the embodiment
according to Fig. 5.

Fig. 10 is a top plan view showing the back of the
card according to Fig. 9. '

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

First a position-coding pattern will be described,

which is used according to the invention with reference
to Figs 1, 2 and 3. Then a handheld device in the form
of a pen is described, which can be used to write on the
business card according to the invention with reference
Fig. 4.

Fig. 1 shows a part of a product in the form of a
sheet of paper 1, which on its surface 2 is provided with
an optically readable position-coding pattern 3 enabling
position determination. The position-coding péﬁtern con-
sists of symbols 4 which are systematically arranged
across the surface 2, so as to make its appearance '"pat-
terned". The sheet has an x-coordinate axis and a y-coor-
dinate axis. In this case, position determination can be
carried out on the entire surface of the product. In
other cases, the surface allowing position determination
may consist of a smaller part of the product. For exam-

ple, the sheet of paper can be used to produce an elec-
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tronic representation of information which is being writ-
ten or drawn on the surface. The electronic representa-
tion can be produced by continuously determining, while
writing on the surface with a pen, the position of the
pen on the sheet by reading.the’position~codihg pattern.

The position-coding pattern comprises a virtuél
raster, which thus neither is visible to the human eye
nor can be detected directly by a device which is to
determine positions on the surface, and a plurality of
symbols 4, which each are capable of assuming one of four
values "1"-"4" as will be described below. It should here
be emphasised that, for the sake of clarity, the posi—'
tion-coding pattern in Fig. 1 has been enlarged to a con-
siderable extent. Moreover, the position-coding pattern
is shown only on part of the sheet.

The position-coding pattern is arranged in such man-

ner that the position of a partial surface on the writing

.surface is coded by the symbols on this partial surface.

A first and a second partial surface 5a, 5b are indicated
by solid lines in Fig. 1. That part of the position-cod-
ing pattern (in this case 4x4 symbols) which is to be
found on the first partial surface 5a codes a first posi-
tion, and that part of the position-coding pattern which
is to be found on the second partial surface 5b codes a
second position. Thus the position-coding pattern is par-
tially shared by the adjoining first and second posi-

tions. Such a position-coding pattern is in this applica-

- tion referred to as "floating".

Figs 2a-d show an embodiment of a symbol which can
be used in the position-coding pattern according to the
invention. The symbol comprises a virtual raster point
6 which is represented by the intersection between the
raster lines, and a marking 7 which has the form of a
dot. The value of the symbol depends on where the marking
is located. In the example in Fig. 2, there are four pos-
gible locations, one on each of the raster lines extend-

ing from the raster points. The displacement from the
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raster point is equally large for all values. In the fol-
the symbol in Fig. 2a has the wvalue 1,
the value 2,

lowing, in Fig. 2b
in Fig. 2c¢ the value 3 and in Fig. 2d the
value 4. Expressed in other words, there are four diffe-
rent types of symbols. ‘ 4 o '
Each symbol can thus‘represent four values "1-4".
This means that the position-coding pattern can be divid-
ed into a first position code for the x-coordinate, and
a second position code for the y-coordinate. The division

is effected as follows:

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

Thus, the value of each symbol is translated into

a first digit, in this case bit, for the x-code and a

second digit, in this case bit, for the y-code. In this
manner, two completely independent bit patterns are
obtained. The patterns can be combined to a common pat-
tern, which is coded graphically by means of a plurality
of symbols according to Fig. 2. A

Each position is coded by means of a plurality~of
symbols. In this example, use is made of 4x4 symbols to
code a position in two dimensions, i.e. an x-coordinate
and a y-coordinate. .

The position code is made up by means of a number
series of ones and zeros which have the characteristic
that no sequence of four bits appears more than once in
the series. The number series is cyclic, which means that
the characteristic also applies when one connects the end

of the series to the beginning of the series. Thus a
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four-bit sequence always has an unambiguously determined
position in the number series.

The series can maximally be 16 bits long if it is to
have the above—described characteristic for sequences of
four bits. In this example, use is, however, made of a

series having a length of seven bits only as follows:
"0 001 010",

This series contains seven unigue sequences of four

bits which code a position in the series as follows:

Position in the series Sequence
0 0001
1 0010
2 0101
3 . ‘ 1010
4 0100
5 1000
6 0000

For coding the x-coordinate, the number series is
written sequentially in columns across the entire sur-
face that is to be coded. The coding is based on the
difference or position diéplacement between numbers in
adjoining columns. The size of the difference is deter-
mined by the position (i.e. with which sequence) in the
number series, in which one lets the column begin. More
specifically, if one takes the difference modulo seven
between on the one hdnd a number which is coded by a
four-bit sequence in a first column and which thus can
have the value (position) 0-6, and, on the other hand,

a corresponding number (i.e. the sequence on the same
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"level") in an adjoining column, the result will be the
same independently of where along the two columns one
makes the comparison. By means of the difference between
two columns, it is thus possible to code an x-coordinate
which is constant for all y-coordinates. '
Since each position on the surface is coded with
4x4 symbols in this example, three differences (having
the value 0-6) as stated above are available to code the
x-coordinate. Then the coding is carried out in such man-
ner that of the three differences, one will always have
the value 1 or 2 and the other two will have values in
the range 3-6. Consequently no differences are allowed
to be zero in the x-code. In other words, the x-code ié
structured so that the differences will be as follows:
(3-6) (3-6) (1-2) (3-6) (3-6) (1-2) (3-6) (3-6) (1-2)...
Each x-coordinate thus is coded with two numbers between
3 and 6 and a subsequent number which is 1 or 2. If three
is subtracted from the high numbers and one from the low,
a number in mixed base will be obtaiﬁed, which directly
yvields a position in the x-direction, from which the
x-coordinate can then be determined directly, as shown
in the example below. ’
By means of the above described principle, it is
thus possible to code x-coordinates 0,1,2..., with the
aid of numbers representing three differences. These dif-
ferences are coded with a bit pattern which is based on

the number series above. The bit pattern can finally be

coded graphically by means of the symbols in Fig. 2.

In many cases, when reading 4x4 symbols, it will not
be possible to produce a complete number which codes the
x-coordinate, but parts of two numbers. Since the least
significant part of the numbers is always 1 or 2, a com-
plete number, however, can easily be reconstructed.

The y-coordinates are coded according to the same
principle as used for the x-coordinates. The cyclic
number series is repeatedly written in horizontal rows

across the surface which is to be position-coded. Just
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like in the case of the x-coordinates, the rows are
allowed to begin in different positions, i.e. with dif-
ferent sequences, in the number series. However, for
y-coordinates one does not use differences but codes
the cpordinatesiwith numbers that are based on the start-
ing position of the number series on eéch'row. When the
x-coordinate for 4x4 symbols has been determined, it is
in fact possible to determine the starting positions in
number series for the rows that are included in the
y-code in the 4x4 symbols. In the y-code the most sig-
nificant digit is determined by letting this be the
only one that has a value in a specific range. In this
example, one lets one row of four begin in the position
0-1 in the number series to indicate that this row
relates to the least significant digit in a y-coordinate,
and the other three begin in the position 2-6. In y-
direction, there is thus a series of numbers as follows:
(2-6) (2-6) (2-6) (0-1) (2-6) (2-6) (2-6) (0-1) (2-6)...
Each y—cobrdinate thus is coded with three numbers
between 2 and 6 and a subsequent number between 0 and 1.

If 0 is subtracted from the low number and 2 from
the high, one obtains in the same manner as for the
x-direction a position in the y-direction in mixed
base from which it is possible to directly determine
the y-coordinate.

With the above method it is possible to code
4 x 4 x 2 = 32 positions in x-direction. Each such
position corresponds to three differences, which gives
3 x 32 = 96 positions. Moreover, it is possible to code
5 x5 x5 x 2 = 250 positions in y-direction. Each such
position corresponds to 4 rows, which gives 4 x 250 =
1000 positions. Altogether it is thus possible to code
96000 positions. Since the x-coding is based on diffe-
rences, it is, however, possible to select in which posi-
tion the first numbér series begins. If one takes into
consideration that this first number series can begin

in seven different positions, it is possible to code
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7 x 96000 = 672000 positions. The starting position of
the first number series in the first column can be cal-
culated when the x-coordinate has been determined. The
above-mentioned seven different starting positions for

5 . the fifst series may code different sheets of paper or
writing surfaces on a product.

With a view to further illustrating the invention
according to this embodiment, here follows a specific
example which is based on the described embodiment of

10 the position code.

Fig. 3 shows an example of an image with 4x4 symbols

which are read by a device for position determination.'

These 4x4 symbols have the following values:

4 4 4 2
15 3234

4 4 2 4

1324

These values represent the following binary x- and

y-code: R -

20 X~code: y-code:

0 00O 0001

1010 0100

0 00O 0 010

1100 1010 ,
25 The vertical x-sequences code the following

positions in the number series: 2 0 4 6. The diffe-
rences between the columns will be -2 4 2, which modulo
7 gives: 5 4 2, which in mixed base codes position
(5-3) x 8 + (4-3) x 2 + (2-1) = 16 + 2 +1 = 19. Since
30 the first coded x-position is position 0, the difference
which is in the range 1-2 and which is to be seen in the
4x4 symbols is the twentieth such difference. Since fur-
thermore there are a total of three columns for each such
difference and there is a starting column, the wvertical
35 sequence furthest to the right in the 4x4 x-code belongs
to the 61st column in the x-code (3 x 20 + 1 = 61) and
the one furthest to the left belongs to the 58th.
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The horizontal y-sequences code the positions
0 4 1 3 in the number series. Since these series begin
in the 58th column, the starting position of the rows are

these numbers minus 57 modulo?,{which yields the starting

‘positions 6 3 0 2. Translated into digits in the mixed

base, this will be 6-2, 3-2, 0-0, 2-2 = 4 1 0 0 where the
third digit is the least significant digit in the number
at issue. The fourth digit is then the most significant
digit in the next number. In this case, it must be the
same as in the number at issue. (An exceptional case is
when the number at issue consists of the highest possible
digits in all positions. Then one knows that the begin-
ning of the next number is one greater than the beginning
of the number at issue.)

The position of the four-digit number will then in
the mixed base be 0x50 + 4x10 + 1x2 + O0x1 = 42.

The third row in the y-code thus is the 43rd which
has the starting position 0 or 1, and since there are
four rows in all on each such row, the third row is num-
ber 43x4=172.

Thus, in this example, the position of the uppermost
left corner for the 4x4 symbol group is (58,170).

Since the x-sequences in the 4x4 group begin on row
170, the x-columns of the entire pattern begin in the
positions of the number series ((2 0 4 6) - 169) modulo
7 =1 6 3 5. Between the last starting position (5) and
the first starting position, the numbers 0-19 are coded
in the mixed base, and by adding up the representations
of the numbers 0-19 in the mixed base, one obtains the
total difference between these columns. A naive algorithm -
to do so is to generate these twenty numbers and directly
add up their digits. The resulting sum is called s. The
sheet of paper or writing surface will then be given by
(5-s)modulo?.

In the example above, an embodiment has been
described, in which each position is coded with 4 x 4

symbols and a number series with 7 bits is used. Of
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course, this is but an example. Positions can be coded
with a larger or smaller number of symbols. The number
of symbols need not be the same in both directions. The
number series can be of different length and need not

be binary, but maylbe based on another base. Different' 
number series can be used for coding in x-direction and
coding in y-direction. The symbols can have different
numbers of values.

In the example above, the marking is a dot but may,
of course, have a different appearance, such as a circle,
square, rectangle, triangle, filled in or not filled in.
For example, it may consist of a dash which begins in the
virtual raster point and extends therefrom to a predeter-
mined position.

In the example above, the symbols within a square
partial surface are used for coding a position. The par-
tial surface may have a different form, such as hexago-
nal. The symbols need not be arranged in rows and columns
at an angle of 90° to each .other but can also be arranged
in some other manner. Other coordinate systems can be
used, such as polar coordinates.

For the position code to be detected, the virtual
raster must be determined. This can be carried out by
studying the distance between different markings. The
shortest distance between two markings must derive from
two neighbouring symbols having the value 1 and 3 so that
the markings are located on the same raster line between
two raster points. When such a pair of markings has been
detécted, the assoéiated raster points can be determined
with knowledge of the distance between the raster points
and the displacement of the markings from the raster
points. When two raster points have once been located,
additional raster points can be determined by means of
measured distances to other markings and with knowledge
of the relative distance of the raster points.

An embodiment of a device for position determination

is schematically shown in Fig. 4. The device comprises
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a casing 11 having approximately the shape of a pen. In
one short side of the casing there is an opening 12. The
short side is intended to abut against or be placed a
short distance from the surface on which the position
determinationxis to be carried out.

The casing contains essentially an optics part, an
electronic circuitry part, and a power supply.

The optics part comprises at least one light emit-
ting diode 13 for illuminating the surface which is to
be imaged and a light-sensitive area sensor 14, such as
a CCD or CMOS sensor, for recording a two-dimensional
image. The device may also comprise a lens system.

The power supply to the device is obtained from a'
battery 15 which is mounted in a separate compartment in
the casing.

The electronic circuitry part comprises image pro-
cessing means 16 for determining a position on the basis
of the image recorded by the sensor 14 and more specifi-
cally a processor unit with a processor which is program-
med to read images from the sensor and to carry out posi-
tion determination on the basgsis of these images.

In this embodiment, the device also comprises a pen
point 17, with the aid of which it is possible to write
ordinary pigment-based writing on the surface upon which
the position determination is to be carried out. The pen
point 17 is extendable and retractable so that the user
can control whether or not it is to be used. In certain
applications, the device need not have a pen . point at
all. |

Moreover, the device comprises buttons 18 by means
of which the user activates and controls the device. It
also comprises a transceiver 19 for wireless transfer,
e.g. using IR light or radio waves, of information to and
from the device. The device can also comprise a display
20 for showing positions or recorded information.

Applicant's Swedish Patent No. 9604008-4 describes

a device for recording text. This device can be used for
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position determination if programmed in a suitable way.
If it is to be used for pigment-based writing, it must
also have a pen point.

The device can be divided into different physical
casings, a first caéing containing components required
for cépturing images of the position-coding pattern and
for transferring them to components which are located in
a second casing and which carry out the position determi-
nation on the basis of the recorded image or images.

As mentioned above, the position determination is
carried out by a processor which thus must have software
to locate and decode the symbols in an image and to
determine positions on the basis of the thus obtained
codes. A person skilled in the art can, starting from the
example above, design software which carries out position
determination on the basis of an image of part of a
position-coding pattern.

Moreover, the skilled person can design, on the
basis of the above description, software for printing
the position-coding pattern.

In the above embodiment, the pattern is optically
readable and, accordingly, the sensor is optical. As men-
tioned above, the pattern can be based on a parameter
other than an optical parameter such as chemical, elec-
tromagnetic etc. Obviously, in that case the sensor must
be of a type which can read the parameter in question.

In the above embodiment, the raster is a checked
network. It can also have other forms.

In the above embodiment, the longest possible cyclic
number series is not used. Thus, a certain amount of
redundancy is provided which can be used, for example, to
check the turning of the entered group of symbols.

The above pattern and pen can be used in the present
invention.

Figs 1 and 5 show the front of a business card
21, which usually has a well-defined size, for example

85x55 mm. The business card is provided with particulars
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about the card holder, such as name and address of the
company, telephone and fax numbers, etc. as well as the
card holder's particulars, such as name, title or func-
tion in the company, direct telephone, mobile phone,
e-mail address etc. Moreover there is often a trademark,’
a logotype or a figurative mark, which serves to commu-
nicate a message. An example of a business card contain-
ing these particulars is shown in Fig. 9.

According to the invention, the front and/or the
back of the business card is provided with a rectangle
22 containing a position—coding pattern which has been
described in more detail above.

Briefly, the pattern consists of points or dots with
a nominal spacing of 0.3 mm. Each point is displaced from
its nominal position in one of four orthogonal direc-
tions, by 0.05 mm. A square containing 6x6 points joint-
ly forms a geometric figure, with the aid of which it is
possible to calculate a coordinate on a virtual surface
by means of a calculating algorithm which has been
described in more detail above. The calculation is float-
ing so that a neighbouring square, which is displaced by
0.3 mm or more in relation to the first square, codes a
new coordinate.

With the reading pen, Fig. 4, the above-mentioned
square with 6x6 points is read and the pen calculates the
position on the virtual surface, i.e. the above-mention-
ed coordinate. The coordinates can be calculated with an
accuracy of 0.3 mm, and with interpolation, the accuracy
can be increased about 10 times. A

The reading pen is provided with a preferably opti-
cal sensor which reads the pattern of points and a pro-
cessor which performs some image processing and calcu-
lation of the coordinates. The coordinate values, usual-
ly x and y coordinates for the position of the pen, are
forwarded by the pen via wireless transmission to a com-
puter which executes measures in dependence on the coor-

dinates.
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The surface which can be coded by the coordinates
is divided into several areas or domains, such as a func-
tional domain containing areas which can be related to
certain functions, and an identity domain which contains
areas which can be related to people's identity. Moreover
there is a general domain with areas for general use. The
coordinates belonging to the functional domain are, at
least in some areas, noticeable by the pen's processor

and cause the pen to take certain measures, as will be

explained below.

As mentioned above and as is evident from Fig. 5,
the business card contains a rectangle 22 or button pro-
vided with the above-mentioned position-coding pattern.
The button is divided into two areas 23 and 24, the left
button 23 containing patterns within a predetermined
coordinate area belonging to the functional domain, and
the right button 24 containing patterns within a pre-
determined coordinate area belonging to the identity
domain. The left half of the button 22 is adapted to be
recognised by the pen's processor as a send button, which
will be explained in more detail below. The rigﬁt half of
the button 22 is adapted to be an identity area which is
unique to the business card holder, but the same for all
business cards belonging to the business card holder.

The button 22 is intended to be used to send the
business card holder's particulars in a .vcf file or
.vcs file etc. to a business card holder which is the
holder of the pen. The following sequence of activities
then takes place:

When the business card recipient's pén is passed
over the button 22 on the business card holder's busi-
ness card, see Fig. 5, the pen records coordinates of
the points located in the button 22. The pen is moved
from the left to the right in Fig. 5 and records first
the function area and then the identity area. In this
case, the function area belongs to the domain indicating

that the pen should transmit previously received infor-
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mation. A program in the pen is activated, which packets
a data packet containing the following components: an
identity of the pen, called pen ID, at least one coor-
dinate from the send button area, and at least one coor-
dinate from the identity area. This is the information .
that the pen has recorded up to the activation of the’
send button.

This data packet is sent by the pen via a wireless
connection to a computer. The computer contains a reci-
pient which receives the above data packet, and a program
which interprets the data packet as follows: the program
contains a database which associates the send button area
with a program sequence which sends an e-mail to the pen
holder, i.e. the business card recipient, containing the
.vef file belonging to the business card holder which is
associated with the specific identity area. The pen ID
and the identity area are in said database associated
with specific individuals. By means. of the database and
the computer program, an e-mail can thus be put together
with the business card holder's particulars and be sent
to the business card recipient, by the e-mail address of
the pen holder being inserted in the address line of the
e-mail, and the business card holder's .vcf file is
attached as an attachment, an attached file. The entire
sequence is carried out without optical character recog-
nition.

I1f desired, the program may also contain a program
sequence which inserts the business card holder's e-mail
address in the cc line or bc line of the e-mail, so that
a copy of the e-mail is also sent to the business card
holder. He thus receives a confirmation that his parti-
culars or .vcf file has been sent to the pen holder, as
well as the pen holder's e-mail address.

It goes without saying that the transfer from the
pen to the computer may take place via the Internet in
a manner which is well kriown in the art. Thus, the pen

suitably comprises a Bluetooth transmitter which sends
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the data packet to a Bluetooth recipient within reach,
for instance a mobile phone or a computer with a modem,
which sends the data packet on via an Internet Service
Provider (ISP) to a server or another computer connected

to the Internet. The server may in turn send the data

. packet on to a'personal computer, or itself perform the

above-mentioned function.

The coordinate area which can be defined by the
above-mentioned 6x6 matrix is very large and may contain
an identity area for every person and company in the
whole world. When a business card is to be printed, the
business card holder is assigned a personal identity area
which contains, inter alia, a pointer for his .vcf file.

The above-mentioned function requires that both the
business card holder's identity area, and the associated
.vef file, and the pen holder's particulars, via the pen
ID are stored in the database.

If the business card holder meets a recipient who
does not have a pén aﬁd thus has no:particulars stored
in the database, the above simple function cannot be
achieved.

Therefore the back of the business card is provid-
ed with increased functionality which will be explained
with reference to Fig. 6.

In this case, it is assumed that the business card
recipient does not have a pen with the above-mentioned
functionality. However, the business card holder probably
has such a pen or there is a colleague around who has
such a pen. Thus an optional'pen can here be used.

The back of the card is provided with the above-
mentioned position-coding pattern over essentially the
entire surface. The back comprises essentially two areas,
one message field 25 and one send button 26 of the same
type as the button 22 on the front. The send button is
thus divided into a function area 27 and an identity area
28.
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In order to send the business card holder's particu-
lars to an optional recipient, the message field 25 is
used to enter a fax number or an e-mail address as fol-
lows:

‘ In the meésage field, an optional messageris'writteh
by hand with the pen. In Fig. 6, "Kristofer 0733704070"
has been written. When the message is being written, the
pen continually detects coordinates for the position of
the pen by detecting with the sensor the pattern of
points, e.g. 100 times per second. As a result, a
sequence of coordinate points is recorded in the pen,
corresponding to the path or sequence of movements tha;
the pen has performed over the message field 25, i.e. a
graph of the movements of the pen.

. Subsequently, a stroke is made with the pen in the
send button, so that the function area as well as the
identity area are detected.

‘When the function area is detected, the pen puts
together a data packet with the folldwing information:
pen ID, function area, identity area, and a number of
coordinates in the message field which correspond to the
graph passed by the pen, a so-called pen graph. The data
packet is sent, as described above, to a computer or a
server in a computer network, which contains a program
which is capable of interpreting the above-mentioned data
packet. Which program is used is determined by the func-
tion area to which the send button belongs.

The program then performs the following sequence
of measures. The program pasées through the pen graph and
checks whether part of the pen graph, when subjected to
intelligent character recognition, may be interpreted to
be a sequence of digits corresponding to a fax number or
a sequence of letters corresponding to an e-mail address.

If a sequence of digits is found, this is interpreted as

if a fax is to be sent to this fax number. The program

then puts together a fax with the company and individual

particulars which are available in a .vcf file associated
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with the identity area in the data packet and sends it to
the fax number. At the same time, a second fax can be
sent to the business card holder's fax number, said fax
containing a reproductlon of the pen graph (alternative-
ly an e-mail, see below). If the 1nte111gent character
recognition finds an @ character, it interprets adjoining
characters as an e-mall address and sends an e-mail to
this address with the business card holder's .vcf file as
an attachment, and optionally at the same time with a
copy, cc or bc, to the business card holder. The e-mail
to the business card holder can at the same time contain
an image file as an attachment, containing the pen graph.
If the intelligent character reéognition fails, the pré—
gram only sends an e-mail to the business card holder
with an image file containing the pen graph. The business
card holder can then open the image file and manually
interpret the characters in the image file and manually
send a fax or an e-mail to the recipient. A further
alternative is that the image file is sent to a secretary
function, which manually interprets the pen graph in the
same way as the business card holder. The keyboard or
address book of the mobile phone can also be used, as can
also the equivalent of a PDA.

In order to facilitate intelligent character recog-
nition, instructions can be available that the fax number
or the e-mail address should be underlined or crossed out
for intelligent character recognition to be tried. An
alternative to underlining is to encircle the address.
with a rectangle or some other closed figure, such as an
ellipse. '

It may be advantageous that the address must be
written in a“special field which is predetermined to

contain only address particulars, such as an e-mail

.address or a fax number. Such an area can consist of a

"comb" which consists of partitions where only one letter

or digit is to be written in each partition, as is often
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the case in connection with optical character recogni-
tion.

In certain circumstances, it is suitable for the
processor of the pen to carry out the intelligent charac-
ter recbghition or at least parts thereof. The distribu-
tion of work between the processor of the pen and an
external computer or server may be varied.

In the above examples, the send button is a combined
rectangle with function area and identity area. The order
of these buttons can be any order as long as the stroke
which is made in the rectangle crosses both areas so that
coordinates of both areas can be read. The function area
and the identity area may consist of a single coordinate
each, or of coordinate areas corresponding to a defined
area.

The message field can belong to the identity area,

in which case all coordinates in the field relate to the

~card holder. Alternatively, the message field is an area

from the general domain. Insertion into the data packet
then takes place since the information is drawn imme-
diately before activating the send box, i.e. between two
activations of send boxes.

A further alternative is that the message field
extends down in the send button so that activation of
the send button links the send area, the identity area
and the message area to each other.

Fig. 7 shows a business card provided with an
address field 29 on the front and a send button 30 cor-
responding to the send button 22 described above. On the
back, see Fig. 8, there is more space for notes and the
like. Fig. 8 shows a simple form 31 with boxes for date,
time, tasks and comments. The form can be used to state
particulars of a meeting, or can be used by a dentist to
state the next appointment. When the send button on the
front or the back is activated, an e-mail or a fax is
sent to the address stated on the front. If no address

is stated on the front, the e-mail is sent to the pen
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holder's e-mail address, with a copy to the business card
holder. An image file with the pen graph is attached. The
form may comprise a connection to a computer program of
the type Outlook or a database program used by dentists
or a to-do list etc. A ' .

In a further alternative embodiment, the business
card may comprise check boxes indicating whether addi-
tional information is to be included in the e-mail. An
example is a check box for private address particulars,
i.e. in addition to company address and phone number etc,
also particulars about private address, phone number,
e-mail address etc. will be sent. These private particu-
lars need not be available on the physical business card,
but must be stored in the database or be fetched by the
server or the computer from a source. Check boxes may be
available for other information, for instance that a spe-
cial document is to be attached to theAe—mail, such as
product information or a standard type non-disclosure
agreement etc.

Further functionality can relatively easily be inte-
grated in the business card. An example is "non-dialled
connection" to the business card holder. The business
card recipient fetches the business card from his busi-
ness card collection (or wallet) and wants to phone the
business card holder. He takes his mobile phone and reads
manually the phone number on the business card and enters

it into his mobile phone. However there is a relatively

" great risk that something will be wrong, especially if

the phone number is written with a small font, and it is

dark or the business card recipient has difficulty in

-reading text that is close, which happens to many older

people.

On the front the business card may comprise'a phone
number field, which when the pen is passed over the field
causes the phone number to be transferred to the pen
which then transfers it to the,mébile phone, via wireless

communication, after which the call is set up. Alterna-
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tively, the business card recipient presses the phone
button on the mobile phone and the call is set up. The
above-mentioned phone number field can belong to a so-
called ASCII domain, with 128 or 256 areas, each con-
nected to a single ASCII code. When the pen detects coor-
dinates belonging to the ASCII domain, a program in the
pen is activated which converts the coordinate or the
area into an ASCII code. The phone number field then
consists of a row of boxes, each provided with a pattern
belonging to the corresponding ASCII area. The phone num-
ber field can be terminated with a function area which
states that the preceding coordinates are to be inter—’
preted by means of the ASCITI domain and then sent to the
mobile phone. It is also possible to use other types of
codes, which can then be converted by the pen into a
phone number. The function described above can be per-
formed completely without using an external computer,
only by communication between the pen and a mobile phone.
The same principle can be used to interpret symbols of
different types, which are included in a symbol domain.
The symbol can then be printed on the corresponding area
on the business card to give the user feedback about what
he is doing.

By using a time stamp included in the pen, also
information about the point of time when the business
card was handed over can be included.

A certain degree of distribution of work between the
pen's processor and an external computer or server has
been mentioned above. Of course, part of the funbtionali—
ty which has been related to the server or computer can
be carried out by the pen's processor and vice versa.

In the case where the pen holder is neither the
business card holder nor the business card recipient but
maybe a coileague of one of them, the same or similar
barticulars and information can be sent to all three par-

ties.
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The program activated by the function buttons can
be determined by the coordinate or coordinates which are
contained in the function buttons and which are detected.
Alternatively, it is possible to enter a function into
the function buttons, for instance “e-mail", which '
results in this function being carried out after intel-
ligent character recognition by the pen or the computer
or the server. In order to facilitate the recognition,
eaglly recognisable symbols can be used instead, such as
@ for e-mail.

Other types of reading pens as well as other types
of codes, such as bar codes and corresponding reading
pens, can also be used.

A few possibilities in connection with a business
card according to the invention have been described
above. It will be appreciated that the various functions
can be combined in other ways than those illustrated in
the drawings. Further possibilities are to be found in
the concept in its entirety. For instance, a'logotypé
can be attached to the e-mail or fax in order to further
strengthen the identity in the message. The invention is
only limited by the appended claims.
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CLAIMS

1. A business card comprising particulars about a
business card holder, such as company and/or personal
particulars, characterised in that the busi-
ness card is provided with a position-coding pattern
adapted to code at least one coordinate on a virtual sur-
face, said coordinate being associated with said particu-
lars.

2. A business card as claimed in claim 1, ¢ harzr -
acterised in that said coordinate is a pointer to
a storage position for said particulars in digital forﬁ,
for example a .vcf file.

3. A business card as claimed in claim 2, char -
acterised in that said virtual surface is divid-
ed into several domains, of which one domain is an iden-

tity domain which is divided into a plurality of identity

" areas, each corresponding to a business card holder.

4. A business card as claimed in claim 3, char -
acterised in that said virtual surface further
comprises a functional domain which comprises at least
one send area, and that the business card is provided
with a pattern adapted to code at least one coordinate
corresponding to the send area.

5. A business card as claimed in claim 3, char -
acterised in that said virtual surface further
comprises a message domain, which comprises at least one
message area, and that the business éard is provided with
a pattern adapted to code a coordinate area corresponding
to the message area.

6. A business card as claimed in claim 3,  char -
acterised in that said virtual surface further
comprises an address domain, which comprises at least one
address area, and that the business card is provided with
a pattern adapted to code a coordinate area corresponding

to the address area.
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7. A business card as claimed in any one of the pre-
ceding claims, characterised in that said
particulars and/or said information consist of one or
more of the following: the company's particulars, the
business card hpldér's particulars,‘the business card
holder's personal particulars, drawings or graphs drawn
on the business card, files and documents.

8. A system comprising a business card as claimed
in any one of the preceding claims, and further compris-
ing a handheld unit, such as a pen, which is adapted to
detect the above-mentioned position-coding pattern and
calculate a coordinate by means of said pattern,
characterised in that the handheld unit com;
prises a communication device which-is adapted to send
said coordinate to a database which comprises a file with
sald particulars, for instance a .vcf file.

9. A system as claimed in claim 8, charac -
terised by acommunication device, which is adapt-
ed to send the file to a business card recipient, for
instance in the form of an e-mail or a fax.

10. A system as claimed in claim 9, charac -
terised in that the send address of the business
card recipient is defined by particulars associated with
said pen, belonging to a pen holder.

11. A system as claimed in claim 9, charac -
terised in that the send address of the business
card recipient is defined by particulars which are input-
ted via an inputting device, such as a keyboard or a key-
pad of a mobile phone or a PDA. ‘

12. A system as claimed in claim 9, charac -
terised in that the send address of the business
card recipient is defined information which is written
with the pen and then interpreted.

" 13. A system as claimed in any one of claims 9-12,. ~
characterised in that further information is
applied to the business card by means of said pen and

communicated to the business card recipient, optionally
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holder.
14 A system as claimed in any one of claims 8-13,

characterised in that said particulars and/or
5 said informatiqn‘consist ofwone or more of the following:

the company's pérticulars, the business card holder's

particulars, the business card holder's personal parti-

culars, drawings or graphs drawn on the business card,

files and documents.
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