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METADATA ASSOCIATED WITH A PRINTED IMAGE

FIELD OF THE INVENTION

The invention relates to printed images. In
particular, the invention relates to the utilization
of the metadata associated with printed images.

STATE OF THE ART

Known in prior art are various optically
readable graphic codes that can be pressed or printed
on a substrate material and by means of which it is
possible to retrieve additiomal information e.g. from
the Internet.

These optically readable graphic codes in-
clude various bar and matrix codes. Some of these
codes are one-dimensional, i.e. they comprise a number
of code elements extending in one dimension. Typi-
cally, the code elements of such a one-dimensional
code are line-like, whereby the code is generally re-
ferred to as a bar code. In recent years, also two-
dimensional codes have  become commorn. iy two-
dimensional code comprises a number of codes elements
extending in two dimensions. Typically, the code ele-
ments of such a two-dimensional code are line-like or
dot-like. A two-dimensional code is generally referred
to as a matrix code. Examples of prior-art matrix
codes include the QR code (Quick Response, QR), Data
Matrix Code and PDF417 code (Portable Data File, PDF).

Typically, such a code is pressed or printed
on a substrate material, such as paper, from which it
is read by an optical reader designed for the purpose.
Often, the code 1s not printed on a substrate material
alone but it is incorporated into a printed publica-
tion containing, besides the code, also other informa-
tion, such as text and images. Besides an advertising
copy or an advertising image designed to be read by a
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human being, it is possible to print on an advertising
leaflet also an optically readable matrix code that
can be read by a camera integrated within a mobile
station, in which case additional information associ-
ated with the advertisement will be displayed on the
mobile station.

A problem with these known arrangements is,
however, the fact that deciphering various optically
readable graphic codes requires pattern recognition,
which in turn consumes computation resources. Further,
various optically readable graphic codes such as bar
and matrix codes are typically seen as esthetically
disturbing, which limits their use e.g. in advertis-
ing.

In other words, there is a need for an ar-
rangement that makes it possible to retrieve informa-
tion pre-associated with a printed image, such as a
photograph in a printed publication, from a data net-
work based on the printed image itself without a need
for a bar, matrix or otﬁér graphic code associated
with said image.

OBJECTIVE OF THE INVENTION

The objective of the present invention is to
disclose a novel method and system that eliminate the
aforementioned disadvantages or at least significantly
alleviate them. One specific objective of the inven-
tion is to disclose a method, a system and a computer
program that enable utilization of metadata associated
with a printed image.

SUMMARY OF THE INVENTION

According to a first aspect of the present
invention, there is presented a method for utilizing
metadata associated with a printed image. In the
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method, predetermined portions from a set of images,
and a number of predetermined pieces of metadata are
stored, each of the pieces of metadata being associ-
ated with at least one of the portions of the images.
Further, in the method, imaging means are uged to read
a predetermined portion of an image printed on a sub-
strate material. Further, in the method, correspon-
dence between the read portion of the printed image
and at least one of the stored image portions is de-
termined. Further, in the method, in response to the
determined correspondence between the read portion of
the printed image and a stored image portion exceeding
a predetermined threshold wvalue, metadata associated
with the stored image portion is retrieved. Further,
in the method, at least one of the following is re-
trieved: the retrieved metadata and additional infor-
mation indicated by the retrieved metadata.

According to a second aspect of the present
invention, there 1s presented a system for utilizing
metadata associated with a printed image. The system
comprises a database for storing predetermined por-
tions from a set of images, and for storing a number
of predetermined pieces of metadata, each of the
pieces of metadata associated with at least one of the
image portions. The system further comprises imaging
means for reading a predetermined portion of an image
printed on a substrate material. The system further
comprises a correspondence determiner for determining
correspondence between the read portion of the printed
image and at least one of the stored image portions.
The system further comprises a metadata retriever for
retrieving metadata associated with a stored image
portion from the database in response to the deter-
mined correspondence between the read portion of the
printed image and the stored image portion exceeding a
predetermined threshold value. The system further com-
prises display means for displaying at least one of
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the following: the retrieved metadata and additional
information indicated by the retrieved metadata.

According to a third aspect of the present
invention, there i1s presented a computer program for
utilizing metadata associated with a printed image.
The computer program comprises program code gtored on
at least one data processor readable medium, the pro-
gram code arranged to execute the following steps when
executed in a data processor:

- controlling imaging means to read a prede-
termined portion of an image printed on a substrate
material;

- determining correspondence between the read
portion of the printed image and at least one of the
stored image portions, wherein predetermined portions
from a set of images and a number of predetermined
pieces of metadata have been stored at a database,
each of the pieces of metadata associated with at
least one of the image portions;

- retrieving metadata associated with a
stored image portion in response to the determined
correspondence between the read portion of the printed
image and the stored image portion exceeding a prede-
termined threshold wvalue; and

- controlling display means to display at
least one of the following: the retrieved metadata and
additional information indicated by the retrieved
metadata.

In one embodiment of the invention, at least
one stored portion of an image comprises one of the
following: at least one scanning line of said image, a
segment of said image, and a reduced-resolution copy
of said image.

In one embodiment of the invention, the read
portion of the printed image comprises one of the fol-

lowing: at least one scanning line of said image, a
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segment of said image, and a reduced-resolution copy
of said image.

Compared to the prior art, the present inven-
tion provides the advantage that it enables one to re-
trieve information pre-associated with a printed im-
age, such as a photograph in a printed publication,
from a data network based on the printed image itself
without a need for a bar, matrix or any graphic code
or identifier associated with the image in question.
As a result of this, the invention makes the pattern
recognition associated with the deciphering of wvarious
optically readable graphic codes such as bar and ma-
trix codes unnecessary, thereby reducing computation
resources. Further, the solution of the invention can
be applied e.g. in advertising in a considerably more
versatile manner than various bar and matrix codes,
because the solution of the invention is not estheti-
cally disturbing contrary to these codes in accordance
with the prior art.

LIST OF FIGURES

In the following section, the invention will
be described by means of the attached examples of its
embodiments referring to the attached drawing, in
which

Fig. 1 schematically represents a method of
the invention; and

Fig. 2 schematically represents a system of

the invention.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 is a flow chart illustrating, by way
of example, one method of the invention, by means of
which it is possible to utilize metadata associated
with a printed image.



WO 2007/080219 PCT/F12007/000009

10

15

20

25

30

35

At step 101 of the method presented in Fig.
1, predetermined portions from a set of images and a
number of predetermined pieces of metadata are stored,
each of the pieces of metadata associated with at
least one of the portions of the images.

Next, imaging means are used to read a prede-
termined portion of an image printed on a substrate
material, step 102. It must be noted that the term “to
print” is used in conjunction with the invention in
the broad sense of the term in question, so that it
also includes various printing and pressing tech-
nigues.

Next in the invention, correspondence between
the read portion of the printed image and at least one
of the stored image portions is determined. This cor-
respondence can be determined e.g. by computing corre-
lation between the aforementioned read portion of the
printed image and the at least one stored image por-
tion, like in the example of Fig. 1, where computing
correlations between the read portion of the printed
image and the stored image portions is started at step
103. Once the correlation between a first stored image
portion and the read portion of the printed image has
been computed, it is determined at step 104 whether
this first computed correlation exceeds a predeter-
mined threshold wvalue. In case the threshold value is
exceeded, the method proceeds to step 105. In case the
threshold wvalue is not exceeded, the method returns
back to step 103, where correlation between a second
stored image portion and the read portion of the
printed image is computed, and the method proceeds
again to step 104 to determine whether this second
computed correlation exceeds the predetermined thresh-
old value. The loop of steps 103 and 104 is repeated
until one finds such a stored image portion whose cor-
relation with the read portion of the printed image
exceeds the predetermined threshold value in question
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or until the stored image portions have been gone
through and a correlating portion has not been found.

At step 105 of the method presented in Fig.
1, metadata attached to the correlating stored image
portion found above is retrieved. Finally, at step
106, at least one of the following is displayed: the
retrieved metadata and additional information indi-
cated by the retrieved metadata.

Fig. 2 is a block diagram illustrating, by
way of example, one system of the invention, by means
of which it is possible to utilize metadata associated
with a printed image.

The system presented in Fig. 2 comprises an
image 201 printed on a substrate material 200 as well
as a predetermined portion 202 of this image. The sub-
strate material may include paper, film, plastic or
some other material known per se that is suited for
printing. The predetermined portion 202 of the printed
image 201 may comprise e.g. at least one scanning line
of the image 201. Alternatively, the predetermined
portion 202 of the printed image 201 may comprise e.g.
some segment of the image 201, such as the left-hand
upper quarter of the image 201 shown in Fig. 2. It
must be noted that this segment may also include the
entire printed image 201; in other words, in one em-
bodiment of the invention, the portion 202 may com-
prise the entire image 201. Alternatively, the prede-
termined portion 202 of the printed image 201 may com-
prise a reduced-resolution copy of the image 201. This
reduced-resolution copy of the printed image 201 may
be provided e.g. by filtering the image 201 down to
e.g. a 100x100 pixel image.

The system further comprises a database 210.
Stored at the database 210 are predetermined portions
211 from a set of images. Similarly to the predeter-
mined portion 202 of the printed image 201, also the
predetermined portions 211 of the set of images stored
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at the database 210 may each comprise at least one
scanning line of a respective image in the set of im-
ages 1in question. Alternatively, the predetermined
portions 211 of the set of images stored at the data-
base 210 may each comprise e.g. a segment of the re-
spective image in the set of images in question, such
as the left-hand side upper quarter of each image. It
must be noted that this segment may also include the
respective image entirely. Alternatively, the prede-
termined portions 211 of the set of images stored at
the database 210 may each comprise a reduced-
resolution copy of the respective image in the set of
images. These reduced-resolution copies may be pro-
vided e.g. by filtering each image in the set of im-
ages down to e.g. a 100x100 pixel image.

Naturally, the portion 202 of the printed im-
age 201 and the portions 211 in the set of images
stored at the database 210 shall be predetermined so
that they are equivalent (i.e. from the stored images
and from the printed image, the same scanning line(s)
or spatially the same segment or copies with the same
reduced resolution are selected) to allow a correla-
tion counter 222 to compute the correlation between
the read portion 202 of the'printed image 201 and at
least one stored image portion 211.

Further, stored at the database 210 is a num-
ber of predetermined pieces of metadata 212. Each of
the pieces of metadata 212 is associated with at least
one image portion 211. At least one of the pieces of
metadata 212 may comprise e.g. information on the sub-
ject matter of the image of the set of images with
whose portion the piece of metadata in gquestion is as-
sociated. If a piece of metadata 212 is associated
e.g. with a portion of a news image, then the piece of
metadata in question may comprise information on this
piece of news. Further, at least one of the pieces of
metadata 212 may comprise e.g. a URL address. If a
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piece of metadata 212 is associated e.g. with a por-
tion of an image that advertises a product or a ser-
vice, then the piece of metadata in guestion may con-
tain a URL address (Uniform Resource Locator, URL), at
which additional information on the product or service
in question may be obtained.

The database 210 may be a personal one, or
the database may be maintained by a company, such as a
publisher or a photo agency. Further, the database 210
may be a global database distributed in a network,
whereby it may be linked e.g. with a search engine
service. In the last-mentioned case, the pieces of
metadata 212 may be entered manually e.g. so that a
camera automatically registers the time and place of
shooting a photograph e.g. by means of the GPS system
(Global Positioning System, GPS), and at the moment of
shooting, the photographer dictates information on the
subject matter of the photograph, which dictated in-
formation is then digitized and converted into alpha-
numeric form.

The system shown in Fig. 2 by way of example
further comprises a mobile phone 220 comprising imag-
ing means 221 for reading the predetermined portion
202 of the image 201 printed on the subgtrate material
200. In the example of Fig. 2, the imaging means 221
comprise a camera integrated with the mobile phone
220. The imaging means 221, display 224, the correla-
tion counter 222, metadata retriever 223 and the data-
base 210 are connected to one another e.g. via a data
network such as the Internet 230. If, for example, the
imaging means 221 and the display 224 are integrated
with the mobile phone, such as in the example of Fig.
2, then this data network can, in addition, comprise a
wireless connection, such as a GPRS connection (Gen-
eral Packet Radio Service, GPRS).

The system further comprises a correspondence
determiner 222 for determining correspondence between



WO 2007/080219 PCT/F12007/000009

10

15

20

25

30

35

10

the read portion 202 of the printed image 201 and at
least one stored image portion 211. This correspon-
dence determiner can be e.g. a correlation counter 222
for computing correlation between the read portion 202
of the printed image 201 and the at least one stored
image portion 211, such as in the example of Fig. 2.
Moreover, the sgystem comprises a metadata retriever
223 for retrieving the metadata associated with a
stored image portion 211 from the database 210 in case
the correlation computed between the read portion 202
of the printed image 201 and the stored image portion
211 in question exceeds a predetermined threshold
value. The purpose of computing the correlation is to
find in the database 210 a stored portion that would
correspond to the portion 202 of the printed image 201
that has been read. As i1s known to a person skilled in
the art, the adjacent pixels of real images often have
a strong positive correlation, and the images involve
noise 1.e. non-desired variation of colors and den-
sity. The noise does not change while the image is in
an electronic form, but more noise is generated when
the image is printed and the printout is read. In
practice, these things reduce the number of images
different from each other. However, as an image taken
with a camera integrated e.g. with a mobile phone
typically has 1000x1000 pixels and each pixel has a
bit depth of 24 Dbits, there is such a big number of
various possible images that the error limits of com-
puting the correlation remain very small in practice.
The correlation counter 222 and the metadata retriever
223 can be implemented via software or hardware or as
a combination of these. Further, the correlation
counter 222 and the metadata retriever 223 can be im-
plemented separately from the database 210 and the mo-
bile phone 220, as is shown in the example of Fig. 2.
Alternmatively, the correlation counter 222 and/or the
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metadata retriever 223 can be arranged in conjunction
with the database 210 or the mobile phone 220.

The system further comprises the display
means 224 for displaying at least one of the follow-
ing: the retrieved metadata 212 and additional infor-
mation indicated by the retrieved metadata 212. The
retrieved metadata 212 can include e.g. above-
described information on the subject matter of the im-
age. When the retrieved metadata 212 is e.g. a URL ad-
dress, the additional information indicated by the re-
trieved metadata 212 can include the additional infor-
mation that can be obtained at the URL address in
question. In the example of Fig. 2, the imaging means
224 comprise a display integrated within the mobile
phone 220.

The arrangement of the present invention can
be utilized in many different applications. Applica-
tions such as these include the use of sales cata-
logues or advertisements to identify a product about
which there is a wish to obtain more information or
which one wants to buy. Further, applications such as
these include photographs of a guidebook that act as
an address to route, price and/or time information.
Further, applications such as these include an image
printed in a magazine that is read e.g. by a camera
integrated within a mobile phone, which opens a net-
work address to the web site of the same magazine with
additional information on the subject matter in ques-
tion.

The invention is not limited merely to the
examples of its embodiments referred to above, but
many modifications are possible within the scope of
the inventive idea defined by the claims.
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CLAIMS

1. A method for utilizing metadata associated
with a printed image, characterized in that
the method comprises the steps of:

~ storing predetermined portions from a set
of images and a number of predetermined
pieces of metadata, each of the pieces of
metadata associated with at least one of
the portions of the images;

~ reading by imaging means a predetermined
portion of an image printed on a substrate
material;

- determining correspondence between the
read portion of the printed image and at
least one of the stored image portions;

- retrieving metadata associated with a
stored image portion in response to the
determined correspondence between the read
portion of the printed iﬁage and said
stored image portion exceeding a pfédeter—
mined threshold value; and

-~ displaying at least one of the following:
the retrieved metadata and additional in-
formation indicated by the retrieved meta-
data.

2. A system for utilizing metadata associated
with a printed image, characterized in that
the system comprises:

- a database (210) for storing predetermined
portions from a set of images and a number of prede-
termined pieces of metadata, each of the pieces of
metadata associated with at least one of the portions
of the images;

-~ imaging means (221) for reading a predeter-
mined portion of an image printed on a substrate mate-

rial;

PCT/F12007/000009
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- a correspondence determiner (222) for de-
termining correspondence between the read portion of
the printed image and at least one of the stored image
portions;

- a metadata retriever (223) for retrieving
metadata associated with a stored image portion £from
the database in response to the determined correspon-
dence between the read portion of the printed image
and said stored image portion exceeding a predeter-
mined threshold value; and

- display means (224) for displaying at least
one of the following: the retrieved metadata and addi-
tional information indicated by the retrieved meta-
data.

3. The system as defined 1in claim 2,
characterized in that at least one stored
portion of an image comprises one of the following: at
least one scanning line of saild image, a segment of
said image, and a reduced-resolution copy of said im-
age.

4. The system as defined in claim 2 or 3,
characterized in that the read portion of
the printed image comprises one of the following: at
least one scanning line of said image, a segment of
said image, and a reduced-resolution copy of said im-
age.

5. A computer program for utilizing metadata
associated with a printed image, characteyxr -
iz ed in that the computer program comprises program
code stored on at least one data processor readable
medium, the program code arranged to execute the fol-
lowing steps when executed in a data processor:

- controlling imaging means to read a prede-
termined portion of an image printed on a substrate
material;

~ determining correspondence between the read
portion of the printed image and at least one of the
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stored image portions, wherein predetermined portions
from a set of images and a number of predetermined
pieces of metadata have been stored at a database,
each of the pileces of metadata being associated with
at least one of the image portions;

- retrieving metadata associated with a
stored image portion in response to the determined
correspondence between the read portion of the printed
image and said stored image portion exceeding a prede-
termined threshold value; and

- controlling display means to display at
least one of the following: the retrieved metadata and
additional information indicated by the retrieved

metadata.
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