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CONTROL DEVICE, SYSTEM AND METHOD FOR CONTROLLING AN INFORMA-
TION DEVICE ARRANGEMENT AND CORRESPONDING PROGRAM PRODUCTS

The invention concerns a control device for controlling an in-
formation device arrangement, which control device includes
camera means and display means to allow operating of a des-
tined location of the information surface, which destined lo-
cation is adapted for determination from the control informa-
tion being in the image information formed by the camera
means. In addition, the invention also concerns a correspond-
ing system, method and program products for implementation of

the invention.

Distribution of information between participants in negotia-
tions in a negotiation room is usually done by prepared over-
head slide presentations (for example, PowerPoint). It is also
possible to use special smart white boards, provided that the

negotiation premises are equipped with such.

In certain applications, especially in the case of digital
white boards, wvisual information can be efficiently manipu-
lated on an information surface, on which the information is
presented by using an information apparatus. However, since
digital white board systems are often quite cost-intensive,
their use is limited. For this reason, every negotiation room

is not necessarily provided with those.

If the negotiating parties wish to distribute one another
something during the negotiation, for example, electronic ad-
ditional information brought about during the negotiation,
this is difficult to do. According to the state of the art,
distribution of information can usually be done only after-
wards. The matter may hereby be dealt with in such a way, for
example, that the concerned information is sent to each nego-

tiating party hungry for information, for example, by elec-
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tronic mail. If it is desired to distribute electronic infor-
mation already in the negotiation situation, then each inter-
ested person must connect his device (usually a laptop com-
puter) to the presentation apparatus system in order to trans-
fer the information to his own device. A corresponding connec-
tion must also be made for transferring information from the
personal device to the presentation apparatus for visualisa-

tion or distribution of information.

Yet another drawback in state-of-the-art information systems
is that in these only one participant at a time can control
the information apparatus. Hereby the other participants in
the i1dea generation or brainstorming team become passive and
can at the most just comment on the matter visualised by the

presenter on the presentation apparatus.

The state of the art as regards the presentation equipment of
negotiation rooms is represented by separate devices, which
make possible either Jjust visualisation of information (for
example, a data projector connected to a computer) or, in ad-
dition, also editing of the information and creation of new
information. Such more sophisticated devices are, for example,
various integrated touch screens / pen-operated digital white
boards, which are provided with embedded softwares. One exam-
ple of this is the SMART Board system. Another example is the
ANOTO - Digital pen and yet a third example is Ebeam. In
Ebeam, a sensor is connected to a corner of a manual white
board. There the cap of a container emits a signal, which is
measured by the sensor. However, the device needs calibrating

when put in a new place.

An example of a solution of the SMART Board type is known from
the international PCT patent publication WO 02/03316 Al.
Therein the corners of the information surface include cam-

eras. The cameras are used to form image information of the
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information surface. From the image information, the location
of the control device touching the information surface can be
recognised at each time. The desired action is directed at the

point of contact of the control device.

However, such digital apparatuses of the white board type are
expensive special devices. This 1limits the possibilities of
arranging them in each negotiation premises. In addition, con-
trolling them is normally possible only by special pens or by
equivalent input devices. In addition, they have been limited
to serve only couple of persons at a time in the present-
ing/editing of information, and the persons must also be in

the immediate vicinity of the white board.

One more prior art is known in which mobile camera device and
control information arranged on information surface is ap-
plied. However, this ™“SpotCode” concept [1] isn’t suitable,
for example, for meeting room implementations but rather for
discrete presenting systems in which the location of the con-
trolled objects are fixed to a particular location of the in-

formation surface.

The purpose of this invention is to provide a manner of con-
trolling an information device arrangement. With the invention
a manner is achieved of controlling an existing presentation,
of editing and/or creating new information and/or of distrib-
uting it to other users, which manner is effortless from the
viewpoint of one end user or even more end users. The charac-
teristic features of the control device according to the in-
vention are presented in the appended Claim 1, while the char-
acteristic features of the method are presented in Claim 27.
The invention also concerns a corresponding system and program
products, whose characteristic features are presented in the

appended Claims 10, 40 and 44.
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In the invention, an electronic device equipped with camera
and display means is surprisingly used as the control device
for the information device arrangement. In consequence of
this, the control device can be used for operating the infor-
mation surface in a surprising manner without contact. Such
mobile station equipment can be mentioned as an example of a
control device, for which the necessary functionalities can be
arranged to control the information apparatus in the manner

according to the invention.

With the intelligible device equipped with a camera the des-
tined location can be pointed at the information surface with-
out any contact with the information surface, and the place of
the concerned location can be determined. The place of the
targeted location can be determined from the image information
formed by the camera. When the location has been determined,
the desired actions can be directed at the concerned location.

The location may be selected freely.

Such actions can be understood broadly in the context of the
invention. Besides the actions for controlling and creating
information, which are known from the traditional digital pre-
sentation devices, information can also be transferred from
the information apparatus to the control device from this
pointed location on the surface. It is also possible to trans-
fer information from the control device towards the informa-
tion apparatus, for example, to a location targeted on the in-
formation surface. The invention in fact offers numerous al-
ternative actions, and none of them are mutually exclusive

within the scope of the basic inventive idea.

In order to determine the location on the information surface,
which i1s pointed by the device equipped with a camera, special
control information can be presented on this same or even on

some other information surface. The control information may
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form a refined and controllable, even dynamic arrangement. It
will not essentially cause any harm to the interpretability of
the actual information to be presented by the presentation
means, if the information to be presented and the control in-
formation are presented, for example, on the same information
surface. The control information is arranged on the informa-
tion surface in such a manner that it permits the controlling
of the whole wide information surface area without limiting to

some special location.

According to one embodiment, based on the continuous streaming
of image information formed by the control device, this device
may be used to determine data concerning the place and size of
the control information in the image information. This data or
the data calculated and determined from it in an established
manner may be transmitted at least partly, for example, to-
gether with the size of the image information to the informa-
tion apparatus for determination of the pointed location on
the information surface. It is also possible to transmit just
the image data to the information apparatus. Using the infor-
mation apparatus it is possible to carry out a final determi-
nation of the operated location. With such a determination,
which is a two-step one in a certain sense, is achieved decen-
tralisation of the functionality to the control device and, on
the other hand, also a more accurate determination of the op-

eration location.

The control device and the information apparatus may communi-
cate with one another, for example, by applying a wireless lo-
cal area network. Hereby setting information relating to the
connection settings between them can also be presented on the
information surface. From the setting information it is possi-
ble to decode connection setting data for carrying out commu-
nication between the devices, and they are easily recognised

from the image information formed by the camera means. In this
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manner such an advantage i1s achieved, among others, that the
user need not now set connection setting data in his device,
for example, manually, which would in fact be difficult and
troublesome. This also speeds up start-up of the system and
the connection to it and, in addition, makes also possible to

control the presentation by a plurality of control devices.

The invention allows several applications, with which numerous
advantages are achieved in terms of information control, pres-
entation, creation, editing, distribution and receiving. Be-
sides the traditional 2D control, 3D control of the presented

information is now also possible.

Other features characterizing the invention emerge from the
appended claims, and more advantages, which can be achieved,

are listed in the description.

The invention, which is not limited to the embodiments to be
presented in the following, will now be presented in greater

detail by referring to the appended figures, wherein

Figure 1 is a rough schematic view of an example of a
system according to the invention,

Figure 2 shows a block diagram of a basic application
example of the control device according to
the invention,

Figure 3 shows a block diagram of a basic application
example of an information device arrangement
according to the invention,

Figure 4 shows an application example of control in-
formation presented on an information sur-
face,

Figure 5 shows an application example of a view in a

control device’s viewfinder,
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Figure 6 shows examples of some embodiments made pos-
sible by the invention,

Figure 7 shows a first more advanced embodiment con-
cerning control information,

Figure 8 shows another more advanced embodiment con-
cerning control information, and

Figure 9 shows a flow chart of an example of the met-

hod according to the invention.

The invention relates to the use of one or more devices 10,
10.1, 10.2 equipped with a camera CAM and with the necessary
functionalities for presenting and/or forming information IN-
FO, more generally for its control. Intervals in the perform-
ance of the invention are presented in suitable places of the

description referring to the flow chart shown in Figure 9.

Figure 1 is a rough schematic view of an example of the system
according to the invention. As can be seen in Figure 1, the
basic idea of the invention provides applications for several
actions and situations of different types. Thus, the actions
and application situations to be presented as examples herein-
after are not to be understood as limiting the invention’s

possible areas of application in any way.

The system according to the invention comprises as its major
parts at least one server 11, at least one presentation device
12 connected to the server 11 for data communication and at
least one control device 10. Together, the server 11 and the
presentation device 12 may also form an information device ar-
rangement 11, 12 or they may also be separate from each other.
The control device 10 and the server 11 may also be a complete
solid device unit, such as, a “Smartphone” and in that embodi-
ment there may be only an external display or projector unit

12 that is instructed by the “Smartphone”.
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Instead of cost-intensive systems of the SMART board type, the
invention makes it possible to use, for example, standard of-
fice equipment. One application example is an information ap-
paratus 11 in general use and known as such and equipped with
a processor, which apparatus 11 can be connected to the pres-

entation device 12.

The server may be, for example, a computer apparatus or
equivalent, such as, for example, a PC device 11. The presen-
tation device may be, for example, a data projector 12 (video
projector). Besides the presentation device 12, the system may
also include at least one projection screen 12’, wherein there
is at 1least one information surface 13. On the information
surface 13 it is possible to present at least information INFO
or a reference FILE to such, which is wvisualised on it from
the data projector 12 controlled by the server 11. The whole
wide area of the information surface 13 may be used in these

purposes.

On the other hand, the server 11, the presentation device 12
and the information surface 13 may also form one compact en-
tity. The server functionality may hereby be integrated even
in the presentation device 12 itself, or vice versa. The pres-
entation device 12 may also be, for example, a display of the
ICD type. Hereby it already in itself has an information sur-
face 13 for presenting at least information INFO. According to
one more embodiment, the server may even simply be a piece of
mobile equipment, which can be connected to an external dis-
play or data projector. There are numerous alternatives, and
of course they are not in any way limited by the basic princi-

ple of the invention.

Figure 2 shows a block chart example of a control device 10
according to the invention for controlling an information ap-

paratus 11. As was mentioned earlier, the control device may
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be, for example, a mobile equipment (ME) 10 of a kind known as
such, which is equipped with camera means CAM of a kind known
as such with an image processing chains IC for operating an
information surface 13. In addition, the device 10 also in-
cludes display means, such as, for example, the camera’s CAM
viewfinder VF. Instead of the mobile equipment, wvarious port-
able devices equipped with a camera may be applied, such as,
for example, PDA (Personal Digital Assistant) devices or even

a digital camera.

Owing to the camera means CAM belonging to the device 10 it is
possible surprisingly to carry out controlling of the informa-
tion apparatus 11 by operating without contact the destined
location 21 of information surface 13 by the control device
10. Hereby the device 10 or rather its camera CAM is aimed at
the information surface 13 from a distance and at the desired
location 21 therein. The place of the targeted location 21 in
the image information IMAGE should be arranged in an estab-

lished manner, such as, for example, in its centre.

In the context of the invention, operating of the information
surface 13 can be understood as aiming at it or pointing it
with the camera CAM of the control device 10. The aiming or
pointing may be directed to a particular point that may be in
any location on the information surface 13. Thus, the inven-
tion allows the pointing of the particular location that may
be select freely from the information surface 13. From the im-
age information IMAGE formed from the information surface 13
by the camera means CAM by using of which the information sur-
face 13 is continuously and directly pointed, it is possible
to determine a continuous stream of locations 21 on the infor-
mation surface 13 pointed by the control device 10 in order to
carry out control actions directed to the information appara-
tus 11. This makes control of the presentation effortless even

from distances from the presentation surface 13.
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Continuous pointing procedure of the information surface 13
helps tracking the movement of the location 21 of pointing in
order to control the particular point of the whole wide infor-
mation surface 13. This continuous pointing enables interac-
tions such as "Drag" or "point and click" or "place". In this
sense placing gets more accurate if user can move
("drag") the object (e.g. a photo) "live" on screen 13 instead
of just "aim & shoot" (single opportunity). If the user mis-
aims in "aim & shoot" case, this causes that the user needs to

re—-aim and re-shoot. This is not at all user-friendly.

In addition, the control device 10 includes processor means
CPUl. These are used to control and attend to the functions of
device 10 in a manner known as such. Besides the basic func-
tions of device 10 (for example, mobile telecommunication),
the processor means CPUl may also be used for determining from
the image information IMAGE formed by the camera CAM at least
partly the location 21 on the information surface 13 pointed
at each time by the control device 10 as well as an action to
be directed at the location 21 (Figure 5). On the other hand,
it may also be sufficient Jjust to form the image information
IMAGE with the device 10. Hereby the server 11 can be used to
carry out mainly the steps needed for determination of the

pointed location 21.

Figure 6 shows an example of an information surface 13 in an
application situation. According to a first embodiment, in the
freely selected pointed location of the information surface 13
there may be just a virtual desktop, to which information may
be added by the control device 10. On the other hand, in the
concerned particular location of the information surface 13
there may also be information INFO already presented by the
apparatus 11, 12, whereby the action is directed to this. The

position of the location of the information INFO or the oper-
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ated location in general may be freely selected. This makes
the invention especially suitable for the applications in
which the information INFO is created or edited in connection
with the meeting, for example. Thus, there are no requirements
in the invention, that certain information should be in a pre-
defined location in order to control that. Information INFO
may be set on the surface 13 completely freely. If some infor-
mation 18, 19, 20, has already been presented at the concerned
location somewhere in the surface 13, then this can of course
also be edited or other actions can be directed to the con-
cerned particular location. Moreover, a reference may have
been presented as information at the concerned location to
some file FILE or equivalent electronic information entity.
Its content may, for example, be downloaded in the control de-
vice 10 from the server 11 by pointing at the concerned file
icon FILE and by choosing the downloading function or corre-
sponding gesture. In the context of the invention, the ”“infor-

mation” concept can be understood in numerous different ways.

Besides the processor CPUl attending to the functions of the
control device 10, the mobile equipment 10 or the control de-
vice 10 in general is also equipped with suitable communica-
tion protocol means 22. Corresponding data transmission means
24 also belong to the equipment of the server 11 shown in the
block diagram of Figure 3. The data transmission means 22, 24
may be used for carrying out data transmission between the
control device 10 and the controlled information apparatus 11
using a chosen communication path. The data transmission con-
tains data x1, yl, hei, wid, gx, gy concerning at least the
image information IMAGE formed by the camera means CAM from
the information surface 13. This will be considered in greater

detail later on in the description.

According to one embodiment, the data transmission means 22,

24 may be based on wireless local area network means. One ex-
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ample of such i1s the Bluetooth communication protocol BT. An-
other could be WLAN (Wireless Local Area Network). Of course,
also other protocols capable of local data transmission are

possible.

Figure 3 shows an example of a server 11 according to the in-
vention. The server 11, too, has a communication module 24 or
equivalent. Using this it can carry out data transmission at
least with one or more control devices 10. In addition, the
server 11 has a data transmission interface 33, through which
it is possible to control the information presentation device,
such as the data projector 12 already mentioned above as an
example. It should also be noted that besides a wireless con-
nection it is of course also possible to apply wireline commu-
nication between the server 11 and the pieces of mobile equip-
ment 10 or corresponding. This is in no way prevented by the
application of camera means CAM to the controlling of the
server’s 11 or presentation device’s 12 functions. It is true
though, that the system may hereby suffer from some clumsi-
ness, so that wireless control may be a more suitable manner

in terms of user friendliness.

According to one embodiment, the implementation according to
the invention may be a program implementation or a suitable
combination of program and hardware 1level functions. In the
following program products 30.1, 30.2 are described by way of
example, which are arranged for the mobile equipment 10 and

for the server 11 to be run in these.

Firstly, the server 11 shown in Figure 3 may have presentation
software 34 of a kind known as such. Upon start-up of server
11 and activation of application 34 (step 900’) it can be used
for presenting digital information INFO known as such from
presentation applications. Best-known examples of these are

images, presentations, drawings and text. The presentation
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software 34 may be formed, for example, by a virtual desktop
and by menus shown in connection with it and by virtual tools.
The basic equipment belonging to it 1is not described in
greater detail in this context, because it and its wvarious
functions are obvious to the professional in the art. In prin-
ciple, at least all corresponding functions are possible for
implementation in the invention as also in traditional mouse-
operated user interfaces or in more sophisticated solutions of
the SMART Board type. Even generally, it is possible in the

case of server 11 to speak of white boarding software 34.

Besides presentation software of a known kind (which could be,
for example, MS PowerPoint 34) or integrated together with it,
the server 11, in general, a computer (or a piece of software)
is here provided with one or more code means 32.3, 32,4, with
which the data projector 12 can be commanded to generate and
present encoded screen surface locations 15, 16.x on the in-
formation surface 13. By utilizing of these it is possible to
determine the particular location 21 on the information sur-
face 13 chosen by the control device 10 (step 901’). An exam-
ple of such is shown in Figure 1. The program code call 32.3
can generate and temporarily store an array of encoded data
items, together with their pixel size and on-screen location.

For example, the array can be in form:

array (GENERATED) = {
{datamatrix 1, bounding box of datamatrix 1},
ey
{datamatrix (N-1), bounding box of datamatrix (N-1)},

{datamatrix (N), bounding box of datamatrix (N)}

More generally, it is possible in the context of the invention
to speak of control information 15, 16.x to be generated and

presented on the information surface 13 that covers the infor-
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mation surface 13 mainly but, however, sparsely without caus-
ing considerably inconvenience when performing controlling
measures and viewing of the information INFO on that. The con-
trol information 15, 16.x can be merged by the information ap-
paratus 11 with the information INFO wvisualised on the infor-
mation surface 13 (code means 32.8). Hereby the control infor-
mation 15, 16.x and the information INFO visualised by the in-
formation apparatus 11 is visualised on a common and same in-
formation surface 13 (code means 32.9). In such arrangement
the information INFO presented on surface 13 may be on top of

the control information 16.1, 16.2 (Figure 8).

On the other hand, the control information 15, 16 may be
brought about on the information surface 13 also by some other
device than the server 11 proper, with which a view of the
presentation software 34 is brought about. The control infor-
mation 15, 16.x may also be presented on some other informa-
tion surface (not shown). This may be a different information
surface than the one, on which the server’s 11 information

INFO is presented.

According to one embodiment, the screen surface locations 15,
16.x can be visually detectable control information 15, 16.x.
According to another embodiment, they may also be of a type
undetectable by the human eye or very weakly detectable (code
means 32.11). The control information 15, 16.x may be formed
by wvisually encoded control elements 15 (code means 32.4).
They may form control element groups 16.1, 16.2 on the infor-
mation surface 13. On the information surface 13 the control
element groups 16.1, 16.2 may form a control pattern entity 14
arranged in an established manner. From this control informa-
tion 15, 16.x arranged in the known locations of the informa-
tion surface 13 it 1is possible to determine a continuous

stream of locations 21 of the information surface 13 operated
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and pointed by the control device 10 when performing control-

ling of the information INFO and presentation software 34.

Next, reference is made to Figure 4, which shows control in-
formation in a case according to one embodiment. In the case
of the control information, it is possible in the presented
embodiment to speak of glyphs 15 or, more specifically, of ar-
ray or matrix-like glyph groups 16.1, 16.2 formed by individ-
ual glyphs 15. Glyphs 15 belonging to an individual group
16.1, 16.2 may by themselves form a mini-matrix containing
four glyphs, a glyph group 16.1, 16.2. Glyph groups 16.1, 16.2
may on the information surface 13 form a control pattern en-
tity 14 arranged in an established manner. In this case, the
control pattern entity 14 forms an assembly arranged in a ma-
trix-like manner. From this assembly 14 can be determined the
precise location of the information surface 13 pointed at each
time by the control device 10. Also, creating small amount of
small glyph groups 16.1, 16.2 and also, by positioning them
sparsely it is possible to cover a bigger area without appre-

clable disturbance.

The maximum distance between glyph groups and the size of
glyph groups 16.1, 16.2 depend on 1) the area the camera CAM
covers and 2) the resolution of the camera images IMAGE (cam-
era properties). The area the camera CAM covers 1is related to
the desired distance between the camera CAM and the informa-
tion surface 13. The resolution of the camera images IMAGE and
the size of glyph groups 16.1, 16.2 are related in a way that
the glyph groups 16.1, 16.2 must be detectable and recogniz-
able in the image IMAGE captured by the camera CAM. In the em-
bodiment implementation with low resolution camera images (160
by 120 pixels), the glyph groups 16.1, 16.2 are spanned in a
way that enables pointing in the full wide information surface
area 13 but the glyph groups 16.1, 16.2 take only 3,5% of the

visible area. The suitable distance between camera CAM and
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surface 13 may be in this case when applying stream of low
resolution images of mobile phone camera CAM, for example, 0,5
- 5m (even 10 m and even over). For example, by utilizing the
digital =zoom it 1is also possible to increase the distance.
Also, the dimensions of the screen 13 affect to this distance
feature. One example to estimate the distance (to be able to
point location or target somewhat steady) would be around 0,3
- 2 times the width of the information surface 13, at least

with described setup of glyphs 15, 16.1, 16.2.

In general, the covering portion which glyph groups 16.1, 16.2
take from the information surface 13 may be, for example, 1 -
30%. However, the bigger cover may be annoying at least if us-
ing red glyphs or other such color, for example. On the other
hand, it is possible to use hiding techniques (described later
in connection with Figure 7) to enable functioning even if the
detection error rate would be bigger. Also, 30% coverage (or
even bigger), e.g. together with hiding feature can be used
for encoding the connectivity details 17 together with the lo-
cation information 16.1, 16.2 spread all over the surface 13
in order to be able to implement the seamless control connec-

tion.

According to one experimental embodiment the glyph’s 15 size
may be 16x16 pixels and the gap between two glyphs 15 may be 8
pixels. If 75% of each glyph's 15 area is painted with a sig-
nal color, this wversion would paint half (coverage =
0.75*(16/(16+8)) = 0,5) of the pixels of the screen 13 with
signal color(s) (if the whole screen area 13 is covered with
glyphs 15 by using this gap setup). This kind of arrangement
may be applicable if the signal color is chosen dynamically by
using a hiding technique, such as the one presented in Figure

8.
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In this embodiment presented more detailed refGrid of size
240x192 pixels contains one glyph group of 40 x 40 pixels,
thus area cover is (40 * 40) / (240 * 192) = 0,03472 (this
contains only the 2 x 2 glyph matrixes, not the connection

pattern 17).

The glyph group assembly 14 may cover the whole large informa-
tion surface 13, for example, divided at regular intervals.
FEach code conglomeration 16.1, 16.2 can be set to correspond
to a certain location on the information surface 13. From each
code group 16.1, 16.2 assisting the recognition of pointing it
is hereby possible to determine very accurately that location
21 exactly on the information surface 13, at which the control
device 10 is especially pointing/aiming and which is intended
as the target for the desired action. This makes possible the
free selection of the pointing location on the surface 13 and
the whole wide area of the surface 13 may be utilized. This is
important, for example, in the meeting room -embodiments in
which the system according to the invention is used, for exam-
ple, to create new information INFO to a precise freely se-
lected location or to manipulate the existing information be-

ing already on the surface 13 in a sporadic location.

The server 11 may be used for setting as control elements on
the information surface 13 also setting information 17 relat-
ing to connection settings 17’ (code means 32.5, step 9017).
In general, the system may be configured so, that each or some
of the datamatrices 17 contain connectivity details 17’
to the computing device 11 that is generating the display 12’
related to the datamatrices 17. Owing to this the system
can be used for direct connectivity and direct manipulation of
data displayed on screens of multiple devices. These features
are important when several participants equipped with devices
10, 10.1 - 10.2 according to the invention want take part of

the brainstorm.
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If there are arranged multiple display surfaces related to
multiple servers the switching between servers is arranged to
be seamless. In this kind of embodiment the phone 10 may be
first connected to server S(A) generating display D(A). Then,
the user may want to point to display D(B) that is connected
to another server S(B). The system (on the user’s device 10,
for example) may automatically decode the connection informa-
tion 17’ from the data on display D(B) and connect automati-
cally to this particular server S{(B). Owing to this feature
the pointing events are sent directly to server S(B) instead
of server S(A). Thus, the connection details 17’ may also be
determined dynamically from the continuous stream of connec-
tion detail information 17. Only pointing of the new surface
equipped with the connection details 17 and imaging that with
camera CAM is enough to take that control of this particular
surface and possible server connected to it. This 1is very

user-friendly.

On the information surface 13 datamatrix 17 relating to the
connection setting information may form an assembly 17 formed
by glyphs of a corresponding type. Matters relating, for exam-
ple, to the session protocol and settings between the server
11 and the control device 10 may be decoded from it. Some ex-
amples of these are the Bluetooth address and port 17’ used in
communication. Based on these it is possible in the mobile
equipment 10, with which the information surface 13 1is con-
tinuously pointed at and the camera means CAM of which is used
to form image information IMAGE of it (step 902), to conclude
these connection settings, according to which a data transmis-
sion session 1s then set up with the server 11 (code means

31.5, step 903).

If the glyphs 15 are formed on the information surface 13 wit-

hin a wavelength range visible to the human eye, they may be
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faded, for example, by a user at least partly, if they are not
needed and/or if they interfere in some way with the presenta-
tion of information 18 - 20 to be performed on the surface 13.
A control element 15, 16.x fading function is hereby set on
from a device providing the control elements 15, 16.x on the
information surface 13, such as, for example, from server 11
(code means 32.10). In consequence of this, the elements 15,
16.x are no longer projected on the presentation surface 13 or
at least not on a part of it, but only the information 18 - 20

to be presented by the server 11 is projected on it.

It should be noted that the control elements 15, 16.x may ac-
cording to one embodiment also be of a non-visual type. The
data matrixes 16.x, 17 may hereby be visualised on the infor-
mation surface 13 by using, for example, such a suitable wave-
length range, which is more or less or even entirely invisible
to the human eye control elements (code means 32.11). However,
from the image information IMAGE formed by the mobile equip-
ment 10 it is possible for the equipment 10 still to recognise
a whole glyph group 16.1 at each time in the camera CAM and
from this to determine the location 21 or session protocol

data 17’ pointed by the device 10 on the screen surface 13.

One example of such non-visual control elements 15, 16 are in-
frared tags invisible to the human eye, which can still how-
ever be detected by the camera CAM. The presentation apparatus
12 may hereby need additional equipment, with which the infra-
red tags are brought about on the presentation surface 13. In
addition, such an embodiment may also require calibration ac-
tions in order to align the tags in position on the screen
surface 13, if a device separate from the presentation appara-
tus 12 proper is used to bring about the tags on the presenta-

tion surface 13.
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The server 11 may also have a programme module or an equiva-
lent functionality (code means 32.1), with which the stream of
locations 21 of information surface 13 pointed by mobile
equipment 10 can be determined (step 909’). The location 21 or
their stream can be determined with server 11 at least partly
by utilising the data x1, yl1, hei, wid, gx, gy concerning the
control information 15, 16.x received from control device 10
in step 908’ and determined by this from the image information
IMAGE. Hereby at least a part of the functionality concerning
determination actions can also be arranged in the mobile
equipment 10 in a surprising manner (code means 31.1, 31.4,

31.7) .

Several advantages are achieved by such a decentralised deter-
mination arranged between the server 11 and the control de-
vices 10, 10.1, 10.2. Firstly, it allows a reduction of the
processing to be performed by the server 11, whereby it can
serve more control devices 10, 10.1, 10.2 efficiently. On the
other hand, by a decentralised implementation of this kind an
advantage is also achieved in the accuracy of determination of
the targeted location 21 or the stream of locations that is
achieved by moving the control device 10, 10.1, 10.2 during
control operation. If the control device 10 sends only infor-
mation of which glyph groups 16.1, 16.2 are visible (deter-
mined by using of glyph data 23 arranged in the device 10,
10.1, 10.2), but not the location and size of the glyph groups
16.1, 16.2 in the viewfinder VF, the server 11 wouldn't be
able to accurately calculate the location 21 or the stream of
that which the user is pointing to. Now, with the determina-
tion performed also by the control device 10, where it 1is
based on the image information IMAGE formed by a camera CAM
having known characteristics, advantage is obtained from this
small-scale determination. The decoded glyph data gx, gy
and/or the data x1, yl, hei, wid produced by this determina-

tion can then be transmitted to the server 11 for final calcu-
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lation of the actual operation screen location 21 (code means
31.3, 31.7). Server 11 does lookup in its array (i.e. ar-
ray generated) and continues the processing to find out the
actual screen location 21. One way of implementing the deter-
mination will be considered later in this description. By
transmitting to the server 11 only the decoded glyph data gx,
gy and the data x1, yl, hei, wid determined from the image IM-
AGE by the control device 10 is avoided the transmission of
the huge amount of entire image data, which would slow the

system operation considerably.

According to another embodiment the client device 10 may send
the actual cropped bitmap image inside the Dbox ((x1,yl)
(wid,hei)) and the detection is performed on the server 11.
However, this makes much more traffic and the client device 10
needs to "detect" the glyphs 16.1, 16.2 even if not going to
the recognition process (i.e. find where the glyphs 16.1, 16.2
are in the image IMAGE).

Yet, according to one embodiment the client device 10 may have
received the array mapping glyph data 23 to locations (ar-
ray generated) and performs calculation by itself (similar
with the code means 32.1 and 32.7 of server) and sends the re-
sult on screen coordinates (x,y) and relative distance to the
server 11. Thus, there may be even several alternatives to

perform this procedure.

The camera phone 10 can also be used for running program 31 of
the kind already described in part in the foregoing and which
allows an implementation according to the invention. In this
program 31 there may be a programme module or an equivalent
functionality, which is used for decoding by processor unit
CPU1 the wvisually encoded information 15, 16.x, 17 from the
image information IMAGE formed by camera CAM from information

surface 13 concerning, for example, session details 17’ and
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location glyphs 15, 16.x, which are presented on the informa-
tion surface 13. From the control information 15, 16.x it is
possible to determine the precise location 21 of information
surface 13 at each time operated by the control device 10.
From the setting information 17 it is possible to form connec-
tion setting data 17’ to carry out communication between the
information apparatus 11 and the control device 10 (steps 902,
903). In addition, the camera phone 10 has programme modules
for connecting the data transmission session, for carrying out
data transmission towards the server 11 and back from the
server 11, including besides the above-mentioned data x1, vy1,
hei, wid, gx, gy concerning image information IMAGE or deter-
mined from this, also for example uploading application data,
such as, for example, files FILE to server 11 and downloading
application data, such as, for example, files FILE from server
11 to the mobile equipment 10 (code means 31.6). In general,
the application data may be transferred from the mobile phone
10 to that particular anchored location pointed by the phone
10 and to receive from a specific location of the information
surface 13 that i1s pointed by the phone 10. This embodiment
provides a visual representation of the application specific
data by using wide information surface 13 instead of small
displays VF of mobile devices 10. There may also be an equiva-

lent module in the information apparatus 11 (code means 32.6).

As was already mentioned above, it is possible in the inven-
tion to present small visually encoded elements, “glyphs” 15,
on the information surface 13. With the glyphs 15 or from
their location in the image information IMAGE formed by the
camera CAM it is possible to determine that location or the
stream of locations of the information surface 13, which is
pointed at with the control device’s 10 camera CAM. With the
camera CAM in the control device 10 a constant image flow is

formed in an established manner in order to calculate the cur-
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rent information surface location 21 continuously pointed by

the camera CAM (step 905).

Successive image frames IMAGE can be formed, for example, with
a Nokia 6600 phone using about ten image frames per a second
as the imaging frequency. Even at a lower imaging frequency
compared with a conventional imaging frequency used, for exam-
ple, in video or viewfinder imaging (for example, 15 - 30 im-
age frames / second) it is possible to cope owing to the in-
vention. When using a lower imaging frequency, the control de-

vice’s 10 power consumption is reduced.

When wishing to take part with the control device 10 in the
information INFO presented on the information surface 13, a
connection is set up between the mobile equipment 10 and the
server 11. Hereby the control device 10 is used for imaging
special element patterns (glyph patterns) presented at one lo-
cation of the information surface 13 (step 902). These are
used for coding the details of the connection, such as, for
example, a Bluetooth address and a server port 17’. The occur-
rence of a glyph group 17 comprising connection settings 17’
in the image information IMAGE is easily noted with the mobile
equipment’s 10 viewfinder VF. When the glyph group 17 is in
the viewfinder VF in its entirety, this can be acknowledged in
order to carry out the connection setting decoding. This con-
trol element group 17 is recognised from the formed image in-
formation IMAGE and the connection setting data 17’ is decoded
from it in order to form communication connection between the
information apparatus 11 and the control device 10 (step 903).
Surely, the device 10 can also spontaneously recognise the
concerned glyph group 17 and carry out decoding even without
any confirmation from the user concerning the occurrence of a
glyph group 17 on the viewfinder VF. When the connection has
been once established there is no more need to take care of

it, and the communication can proceed normally.
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Right after creating the connection between the control device
10 and the server 11 the control device 10 may announce its
identity. Owing to this everybody knows all the time who is
operating the information on the surface 13 in each particular

location.

After the data transmission connection between the control de-
vice 10 and the server 11 has been done as step 904, 904’, the
device 10 equipped with a camera CAM may begin sampling the
targeted information surface area IMAGE, at which the control
device 10 is pointed at each moment (step 905). The sampling
procedure can be controlled by the user, whereby the camera

CAM will not be imaging constantly.

The arrangement according to the invention can be enlarged to
support more control devices 10, 10.1, 10.2 provided with a
camera CAM in such a way that several representatives at a
meeting can work at the same time on the screen means 127,
distribute data FILE, INFO to one another and draw concept
maps, for example. Each participant may download a copy of his
own of all the contents INFO, FILE presented on the screen
means 12’ or Jjust individual parts of the contents. Owing to
this aspect the visually connected display 12’ also becomes
part of the shared memory space, where the original device 11
hosting the display 12’ can provide access to other users to
either keep a copy of the data shared or only view it during

the visual interaction and knowledge creation.

The arrangement according to the invention <can also be
enlarged to support the user’s gestures as an interaction
method in the user interface. Gestures are generally known
specific kind of interaction mechanisms, e.g. strokes, or in
general, specific movement of the device 10 pointed to the

screen 13 that is performed in this case with the mobile phone
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10, 10.1, 10.2 and that is used for performing a previously
defined action(s). One example of this is a gesture of moving
the phone 10 away or towards the screen 12’ by using of which
movement can be activate as a intention to copy from or paste
to the wvisually interactive screen 12’ at/from a particular
location. According to second example the user could "pull"
objects from the screen 13 to download them to his device 10.
The interaction may be as follows: 1) point to an object FILE
on the surface 13; 2) press button on the mobile device 10; 3)
drag the mobile device 10 backwards from the surface 13; 4)
release button. Other examples of the gestures may be drag &
drop, doubleclick, drag to "rubberband" a set of objects, etc.
Also, the other 2D- or 3D- gestures are possible. In addition
the current velocity of the phone 10 may also be determined in
connection with the controlling. This may be inferred from the
rate of change of the tags’ 16.1, 16.2 positions and their

sizes.

A description now follows in somewhat greater detail and by
way of example of the elements 15 presented on the screen 127,
from which that information surface 13 location is calculated,
at which the mobile equipment 10 is pointed at each time. In
the concerned embodiment, encoding is formed by L-shaped ob-
jects 15, which may also be called glyphs. Now the glyphs 15
may have four different orientations. One L-shaped glyph 15
can encode two bits. For eight bits, four glyphs 15 are hereby
required, which form a glyph group 16. In the group 16.1 there
may be two glyphs 15 to express the X coordinate and two
glyphs 15 to express the Y coordinate. The glyphs 15 may
hereby be arranged, for example, as a square assembly 16,
16.1, 16.2 shown in Figures 1 and 4 - 8. Each assembly 16,
16.1, 16.2 defines a screen location in the established man-
ner. With the glyph groups 16, 16.1, 16.2 the screen surface
13 can be covered altogether more or less. The glyph groups

16, 16.1, 16.2 can hereby be presented as a matrix grid at
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regular intervals on the screen surface 13, where their dis-
tance, for example, in the horizontal and vertical directions

is constant.

FEach glyph group 16 in itself means a certain coordinate in
the glyph group grid 14, which is provided on the screen 12',
for example, by projecting with a data projector 12. These
glyph group coordinates can be named, for example, by vari-
ables gx, gy (Figure 4). The coordinates may begin at the top
left corner of the information surface 13, where the glyph
group’s coordinate (gx, gy) 1is set to be (0, 0). Thence the
coordinates grow in a manner known as such from coordinates by
line and column ending in the glyph group located in the bot-
tom right corner of the screen 12’. The utilization of these
kind of glyphs 15, 15’, 15’’ provides a smart way to encode

datamatrixes 16.1, 16.2 with small amount of data.

Referring to Figures 4 and 5, an example is shown in greater
detail of how to calculate the location 21 pointed by the con-
trol device’s 10 camera CAM on the screen surface 13. Surpris-
ingly, in the invention determination of the pointed location
21 can be carried out by applying several coordinate systems.
Two coordinate systems are used in this embodiment (or three
depending on interpretation in which one system may be on-
screen coordinates (x,y)). The coordinate systems can be imag-
ined as contained in one another. By such an embodiment that
advantage 1is achieved, among others, that a considerably
higher accuracy of determination of the pointed stream of lo-
cations 21 is hereby achieved than if using only a simple co-
ordinate system covering the entire information surface 13.
Also, this makes possible to control the surface 13 through-

out.
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The party rendering glyph groups 16, 16.1, 16.2 on the infor-
mation surface 13, being a server 11 controlling a wvideo pro-
jector 12, now knows at least some variables, which are used
for determination of the targeted location 21. These wvariables
may be called, for example, encoded rough large-scale vari-
ables. They form a rough main coordinate system, which corre-
sponds to the entire large information surface 13 and the
glyph groups 16, 16.1, 16.2 presented on it. These wvariables
are determined, for example, at the stage where the glyph
groups 16, 16.1, 16.2 are rendered on the whole wide screen

part 12’ (step 9017).

The variables refGridHei and refGridWid shown in Figure 4 mean
the mutual distance of the glyph groups 16 presented on the
screen part 12’ next to each other. More specifically, this
distance can be determined, for example, in such a way that it
is the distance between the glyphs 15’, 15’7’ in the top left
corners of glyph groups 16. Variable refGridHei means the dis-
tance in the screen part’s 12’ Y direction, that is, the
height direction. Variable refGridWid means the distance in
the X direction, that is, the screen part’s 12’ width direc-
tion. In the example shown in Figure 4, the wvalues of these
variables may be set to be, for example, refGridWid = 240 and
refGridHei = 192. The values suitable for variables refGridWid
and refGridHel may depend, for example, on from how far a dis-
tance the screen part 12’ is to be pointed at or on the reso-

lution of the camera means’s 10 camera CAM.

Yet, a third variable also known by the server 11 is the
height and width (sgSize) of each glyph group 16.1. In other
words, sgSize means the length of the glyph group’s 16.1 side,
for example, between the top corner farthest to the left and
the top corner farthest to the right and between the top cor-
ner farthest to the left and the bottom corner farthest to the
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left. In the application example shown in Figure 4, as the

value of variable sgSize, is set to be 40.

Referring to Figure 5 a situation is now presented from the
viewpoint of the control device 10, where the location 21 is
determined, which is pointed by the camera CAM. Here the image
information IMAGE 1is applied, which is formed by the camera
CAM and presented on the display VF of the camera device 10.
On the display VF, for example, at its centre, a small graphic
aid can be presented, which is, for example, a point. The in-
tended location 21 of the information surface 13 or the infor-
mation INFO presented on the information surface 13 should be
placed at the point at each time. With the graphic aid an ex-
act determination of the intended location 21 1is achieved.
Hereby an embodiment to be presented later for calculation of
the targeted location 21 results in exactly that location on
the information surface 13, where this graphic aid is located
in the image information IMAGE. From the image information IM-
AGE it is possible with the processor means CPUl of the device
10 to determine data x1, yl, x2, y2, hei, wid concerning the
fine-location 21 of the information surface 13 operated by the
control device 10 at each time (code means 31.1). The pro-
gramme code 31 may receive as input the image information IM-
AGE formed by the control device 10 from the information sur-
face 13. The camera device 10 detects an array of datamatrixes
16.1, 16.2 that is "seen" (i.e. detected and recognized)
through the camera 10 / viewfinder VF). The code call may have
a form of Marray(VISIBLE): (datamatrixDataVl, locationVl,
sizevl) ... (dmDVm, locVm, szVm)”. By comparing these two ar-
rays (GENERATED and VISIBLE), and based on the comparison may
be calculated 1) the accurate location of the cam-
era/viewfinder 10 pointing at and 2) a relative distance from

the canvas 13.
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In addition, processor CPUl can also recognise an action di-
rected at the 1location 21 or a corresponding activation
/acknowledgement command (code means 31.2), according to which
the server 11 will then carry out the concerned action (code
means 32.2). In 1its simplest form it is sufficient with a
short or long push on a function keypad 35 of the device 10 in
a manner known from mouse control devices. The action to be
performed may depend, for example, on which tool is active at
the time (is an object to be dragged or is an object to be

drawn, for example).

The data x1, yl, hei, wid, gx, gy concerning the location 21
of information surface 13 operated by the control device 10
and the action protocol command directed at the concerned lo-
cation 21 are then transferred to the information apparatus 11
by the control device’s 10 data transmission means 22. One
should understand that performing continuous controlling in
which, for example, some target object FILE is moved on the
surface 13 (the aimed location of the camera CAM changes all
the time), this imaging and location determining procedure is
continuous. In the case of control device 10, the viewfinder
image IMAGE can be understood as a kind of small-scale coordi-
nate system, which merges into the large-scale glyph group co-
ordinate system 14 rendered by the server 11 on the presenta-

tion surface 13.

The control device 10 itself may also be used for choosing
functions. Hereby available function alternatives can be pre-
sented, for example, on the phone’s 10 display VF. The phone’s
10 keypad 35 may also be used for choosing functions. In this
way 1t is possible to avoid, for example, the going-through of

difficult menus in the presentation software 34.

The resolution of the display/camera CAM functioning as view-

finder VF is known 1in the camera device 10. The wvariables
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vf wid and vf hei can be set to correspond to this resolution
value in the corresponding width and height directions. Ac-
cording to one embodiment, the value of variable vf wid may be
fixed to be, for example, 160, and the wvalue of variable
vf hei may be fixed to be, for example, 120. Such values may
be used, for example, in many cameras CAM provided with the

Symbian operating system for a quick input.

In the case of described embodiment, the data determined by
the control device 10 from the image information IMAGE in-
cludes information on the 1location x1, yl, x2, y2 and size
hei, wid of the control information, that is, the glyph groups
16.1, 16.2 in the image information IMAGE. In addition, the
data also includes the decoded/recognized control information.
That is the decoded byte wvalue of the 2x2 glyph group (gx,
gy), for example. This can be clarified with the code means
31.7, which can be a sub-module to code means 31.1. The deter-
mined information and the size vf hei, vf wid of the image in-
formation IMAGE can be sent to the information apparatus 11 in
order to determine the location 21 of the information surface
13 operated by the control device 10 (code means 31.3). To get
the size vf hei, vf wid of the image information IMAGE to
server 11 one transmission from each device 10, 10.1, 10.2 is
sufficient. From the viewfinder image IMAGE it is possible to
determine the location and size of the glyph group 16.1 in the
targeted image information IMAGE. This can be understood as an
action taking place in a small-scale coordinate system,
wherein the exact place and zooming of the pointed location 21
are determined from the place x1, yl, x2, y2 and size hei, wid

of the glyphs 15.

The location in viewfinder image IMAGE of the glyph group 16.1
(i.e. the VISIBLE datamatrices) detected and recognised from
the image information IMAGE by the camera CAM and the comput-

ing device CPUl attached to it in step 906 can be expressed as
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coordinates (x1, yl), (x2, y2). Here the coordinates (x1, vyl)
mean the location of the glyph group’s 16.1 top left corner in
the viewfinder image IMAGE. Correspondingly, the coordinates
(x2, y2) mean the location of the glyph group’s 16.1 bottom
right corner in the viewfinder image IMAGE. The glyph group’s
16.1 size, that is, zooming, can be expressed as height (hei)
and width (wid). In the embodiment shown in Figure 5, the lo-
cation and size of the glyph group 16.1 presented in view-
finder image IMAGE and entirely visible therein can be roughly
estimated as being as follows: x1 = 40, yl = 20, x2 = 54, y2 =
35. Of course, the glyph group’s 16.1 height hei and width wid
in the viewfinder image IMAGE are obtained from this in such a
way that wid = x2 - x1 = 54 - 40 = 14 and hei = y2 - yl = 35 -
20 = 15. All these matters can be clarified from the image in-

formation IMAGE by the code means 31.7 in step 907.

Besides the location and size of the glyph group 16.1 in the
viewfinder image IMAGE, the camera device 10 can be used for
determination of the concerned glyph group’s 16.1 location
(gx, gy) in the glyph grid 14, that is, in the large-scale co-
ordinate system presented by the presentation device 12. This
is found out by recognising the assembly located in the glyph
group square 16.1 and by searching the 1lookup table 23 ar-
ranged in device 10 for the coordinate corresponding with the
concerned recognised assembly. The device 10 may hereby be
provided with a memory MEM containing the lookup table 23 in
question. By using data 23 in the lookup table decoding of the
glyph group 16.1, 16.2 into coordinates (gx, gy) of the infor-
mation surface 13 can be performed. Instead of the lookup ta-
ble 23 located fixedly in the control device 10 it is also
possible to use a lookup table, which is downloaded into the
device 10 each time. This may be performed, for example, in
connection with step 904. This can be an option, for example,
in such a case that the manner of presenting the glyph group

16 is different in each meeting or e.g. due to circumstances
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depending on program suppliers. In a case according to the em-
bodiment, the grid coordinates of the glyph group 16.1 in the

viewfinder image IMAGE as seen on the screen 13 are gx = 1 and

gy = 1.

When considering generally the implementation of the described
embodiment the data (x1, yl, x2, y2, hei, wid) determined from
the image IMAGE only describe the 1location and size of the
glyphs 16.1, 16.2 that are captured by the camera CAM. The de-
scribed implementation decodes all the four glyphs 15 on the
client device 10, 10.1, 10.2, and transmits a byte (integer
0...255) representing them to the server 11 together with
(x1,yl, wid,heil) in order to determine the "coarse" part of
the screen 13 that is operated. The server 11 happens to know
that it uses an evenly laid out glyph grid 14. It splits the
byte to two integers (gx and gy, in the range 0...15) and con-
tinues calculation with refGridWid & refGridHei. The grid co-
ordinates (gx, gy) can be considered as a traditionally under-
stood coordinate system if the glyph groups 16.1, 16.2 are
distributed evenly. If the glyph groups 16.1, 16.2 are put on
the screen 13 in an arbitrary manner, another mapping (GridNum
--> on screen coordinates) i1s used instead of mapping grid co-

ordinates (gx, gy) to on-screen co-ordinates (x, V).

When considering more precisely this “coarse” part determina-
tion the encoding (from 1 byte = 8 bits to 4 glyphs) may go
according to one embodiment as follows: first the byte is
splitted to 2-bit parts (A B C D) --> here AB (concatenated)
(4 bits) is gx and CD (4 bits) is gy, secondly for each part
(with value 0...3) create a L-shaped glyph as follows: 0 = 1,
1= |, 2=-] and 3 = |-

These parts are put on-screen as follows:
AC
B D
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The control device 10 pretty much reverses the process

- from a glyph image to 2-bit parts (a,b,c,d)

- find a structure --> if 2x2 glyphs, form a 8-bit byte abcd
- split it to gx and gy.

The server 11 can now calculate: gx=1, gy=2 and the top-left
coordinates of the glyph group are now: x=refgrid wid*1;

y=refgrid hei*2.

As 1s said in above there is also a possibility to use ar-
ray generated in the server 11, which would contain mappings
(glyphgroup ID --> screen location or bounding box of glyph
group) . Here glyphgroup ID would be the full byte.

The array generated could also be according to another embodi-
ment transferred to the client device 10 so that the client
device 10 would be able to perform the whole of the location
calculation and output the screen coordinates of the pointed

location.

For calculating the location 21 pointed by the camera CAM it
is sufficient that in the image information IMAGE formed by
the camera CAM there 1s at least one glyph element group 16 in
its entirety at each time. In group 16, two glyphs 15 can ex-
press the glyph group’s 16 X coordinate and two glyphs 15 can
express the glyph group’s 16 Y coordinate.

According to one embodiment, the camera device 10 can send to
server 11, for example, the top left (x1, yl) and also possi-
ble the bottom right (x2, vy2) coordinates of the glyph group
16.1 recognised from the viewfinder image IMAGE (step 908).
When the width and height of the camera device’s 10 viewfinder
VF are known (vf wid, vf hei) and the data corresponding to

them has also been received by server 11 as step 908’, it is
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possible there to calculate the final aimed-at location 21 of

the screen surface 13.

Programme code 32 executed by the processor CPU2 of the server
11 receives as input data x1, yl, wid, hei, gx, gy concerning
the image information IMAGE formed from the information sur-
face 13 by control device 10 (code means 32.7). The each con-
trol device 10, 10.1, 10.2 performing the controlling is rec-
ognized by the server 11 by using, for example, their BT ad-
dress (port). This makes possible that server 11 serves multi-
ple devices connected the same display 12’ utilising the wvisu-
ally interactive screen to share and manipulate the data in a
collaborative manner, for example, in a negotiation situa-
tions. The on-screen coordinates of the screen location 21
pointed by the camera means 10 can be calculated by using the
variable wvalues x1, yl, wid, heil, gx, gy presented above and
received from the control device 10 in the following manner by

the code means 32.1 (step 9097):

x = gx * refGridwWid + (sqgSize * ((vf wid / 2) - x1) / wid);
(x == 1 * 240 + (40 * ((160 / 2) — 40 / 15) == 347)
y = gy * refGridHei + (sgSize * ((vf hei / 2) - yl) / hei);
(y == 1 * 192 + (40 * ((160 / 2) - 20) / 15) == 299)

Based on this, the central location 21 in the viewfinder image
IMAGE is directed to aim at a location (347, 299) in the coor-
dinate system determined by the screen domain 13. A mouse
pointer, object or the control action active at each time can
now be aimed at this screen location 21 (step 910’). The con-
cerned series of actions ends in step 911’ if the final ac-
knowledgement is received or corresponding indication to ter-
minate the concerned action. It must be understood that steps
905 - 910’ form a continuous loop to perform controlling of

the information apparatus 11. Thus, this means that the infor-
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mation surface 13 is continuously pointed by the mobile phone
10 with out aiming any other objects than the information sur-
face 13 that is operated. For this has been referred above in
the description in connection with the imaging frequency of

the camera CAM.

The scale variable that is required for, for example, the 3D
control of the information (described later) and in order to
determine how far the device 10 is from the tags 16.1, 16.2
depends on the distance between camera device 10 and screen
surface 13. The variable scale may control, for example, the
presentation size of the information. It may be determined to
be as follows in which it is inferred from the size of the

tags 16.1, 16.2 on display VF and in surface 13:

scale = (wid + hei) / 2,0 / sgSize;

The manner presented above of determining the location 21 pre-
sented on screen surface 13 by using the camera device 10 is
to be understood as one application example only. The basic
embodiment presented herein does not take into account, for
example, the camera device’s 10 possible orientation angle in
relation to the screen surface 13. In order to carry out the
determination of the intended pointed location 21 in the de-
sired manner, the control device’s 10 alignment in relation to
the screen surface 13 must be of the established kind in this
case. In a set-up of this kind, the screen surface 13 present-
ing the information INFO must be located rather directly in
front of the camera device 10 being mainly in the same plane.
However, the device 10 may be allowed a deviation angle of,
for example, some ten degrees in relation to the pointed
screen surface 13, but even then it is still possible to de-
termine the pointed location 21 (for example, 10 - 15 degrees
is ok). With an additional code adapted to the calculation,

the camera device’s 10 turning and tilting can be taken into
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account. This may be inferred from the tags’ 16.1, 16.2 orien-
tation and, for example, the utilization of a specific kind of
"encoding" for the tags. This implementation is described more
precisely later in the description. Also, the devices’ 10,
10.1 - 10.2 angular velocities may be determined. This may be
inferred from the rate of change of the tags’ 16.1, 16.2 ori-
entation. It is also possible by encoding (for example, by
check sums) to recover from and cope with possible recognition
errors that may sometimes occur in an optical recognition of
this kind. When using more advanced camera optics, resolution
and zoom, it is possible to increase the control distance from

the information surface 13.

The method presented above can be varied in several different
ways. Instead of the generated datamatrices that spans over
the canvas 13, for examples, in two dimensions, the glyphs 15
can also be located dynamically on the whole wide screen sur-
face 13. Locating them randomly on the surface 13 is hereby
possible. In this case, the glyph patterns could be encoded by
one number (byte) and the lookup table 23 could be used for
conversion between the glyph group’s 16 number and the glyph
group’s 16 top-left coordinate.

It is possible in the embodiment presented above to manage
even without the lookup table 23. The gx * refGridWid and gy *
refGridHei formulas could hereby be used for converting the
encoded glyph data into top-left screen coordinates x1, yl of
the concerned glyph group 16. The ”“glyph data" would hereby
simply be gx * 16 + gy.

The colours of glyphs 15 or glyph groups 16 can also be var-
ied. One example of this is presented in Figure 8. According
to one embodiment, it 1s possible to adapt the expression of
the control information 15, 16, for example, to the detection

characteristics of the camera means CAM (code means 32.12).
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The ability to recognise glyph groups 16.x can be improved by
using, for example, some basic signal colour of the camera
sensor CAM as the colour of glyphs 15. With known RGB sensors
(Bayer), the colour of glyphs 15 can be, for example, red,
green or blue. By using a signal colour the glyph group 16.1,
16.2 can be recognised easily on the screen surface 13 and the
desired location can be determined further. Red glyph groups
16 are an example and they are presented against the back-

ground of a white screen 13.

The invention provides a means to render the application spe-
cific data to be presented visually and layered on top of the
data grid 16.1, 16.2 on the visually interactive display 12’.
The ways of expression of control and/or setting information
15, 16, 17 and of the information INFO presented on the screen
surface 13 and/or the background of the screen surface 13 can
also be compared to each other (code means 32.13). In case
their difference does not meet a criterion set, for example,
in regard to their colour, the expression of control and/or
setting information 15, 16, that is, their colour in this
case, can be changed in order to get a difference. Of course,
it is also possible to change the colour of the information
INFO presented on surface 13 and/or the background colour of

the desktop of presentation software 34.

Such a situation may occur, for example, when the glyphs 15,
17 have been presented with, for example, a red colour. If a
negotiator makes notes on the presentation surface 13 with a
red colour, then the red glyphs 15, 17 will not necessarily
stand out from the actual presentation information INFO shown
on the screen surface 13. The similarity of the colours of
control and/or setting information 15, 16, 17 and of the in-
formation INFO to be presented is hereby noticed and the col-
our of the control and/or setting information 15, 16, 17 is

adjusted to be such that they can be better distinguished from
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the presented information INFO. This adjusting process may be

performed automatic by the server 11.

Referring to Figure 7, it can also be possible to adapt sev-
eral colours to the glyphs 15 at the same time. In this way
the data density of glyphs 15 may be increased. The density
can be increased, for example, to eight bits per glyph 15 in-
stead of using the density of two bits per glyph 15 in which
there are eight bits per glyph group 16.1, 16.2 presented
above. Data density 1s also increased by using glyphs of dif-
ferent shapes, besides increasing colours. By using, for exam-
ple, five colours together with four different shapes the num-
ber of alternatives is 20*4. A data density of six bits/glyph
is hereby achieved. RGB values corresponding to each dashing

are shown in the bottom part of Figure 7.

Figure 8 shows one more embodiment relating to the expression
of glyphs 15. There on the left side is presented the informa-
tion surface without glyphs and on the right side with glyphs
relating to the connection setup glyphs 17. More colours may
be used here also for the purpose of reducing interference,
for example, in a steganographic manner. Certain colours may
hereby be reserved for data encoding. The colours used for
data encoding may hereby depend, for example, on the back-
ground colour of the screen part 12’. A red colour for glyphs
15 on magneta presentation background BG can be mentioned as
an example of this. A colour combination of this kind can be
read clearly by camera phone 10, although it is not possible
to distinguish, for example, by the human eye. The glyphs 15.1
presented on the screen surface 13 do not hereby interfere
much with the actual information INFO’ to be presented on the
surface 13. RGB values corresponding to each dashing are shown

in the bottom part of Figure 8.
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More generally, if in the content INFO visible to the user on
screen surface 13 there i1s one or more signal colours charac-
teristics of the camera sensor CAM, some minor adjustment can
hereby be made to the colour of the content INFO. Even a small
change in the colour of content INFO is enough to bring about
control information 15, which the human eye cannot distinguish
or that is minimally visible to the human eyes from the con-
tent INFO / background, but which the camera sensor CAM can
distinguish. The use of yellow glyph groups on a white screen
background can be mentioned as another example (for example,

in the case of an LCD display).

Besides presentation and editing of information INFO, the in-
vention also makes possible a transfer of information INFO,
FILE between the server 11 and the mobile equipment 10. Using
control device 10 it is possible to transmit by data transmis-
sion module 22 to information apparatus 11 such information
FILE, 18, which is intended for visualisation or distribution.
On the other hand, the control device 10 can also be used for
receiving from the information apparatus 11 such information
FILE, 18, which is set for visualisation and/or distribution

by this.

Like the control, creating and editing of information INFO
visualised on screen surface 13, transmission and receiving
actions are also made possible by such data transmission means
22, 24 and connection settings 17’ in both devices 10, 11,
which according to the invention can also be determined from
the connection setting information 17 presented on the infor-
mation surface 13. Owing to this, those taking part, for exam-
ple, in a negotiation will immediately get in electronic form
the information presented in the meeting or formed during the
meeting. Owing to the invention there is no longer any need
for post-deliveries of information, for example, by e-mail,

which is easy to forget, as is known. Instead or besides of
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the application specific data received by the device 10, 10.1,
10.2 from the server 11 the information INFO presented on the
visually interactive display 12’ can also be made available to
other mobile devices’ displays VF. In this case the informa-
tion may be stored as image information captured by the mobile
phone. It 1is also possible to store information locally for

the future reference.

Figures 2 and 3 show rough schematic views of some application
examples of program products 30.1, 30.2 according to the in-
vention. The program products 30.1, 30.2 according to the in-
vention for controlling the information apparatus 11 may be
formed by memory means MEM1, MEM2, which can be fitted in con-
nection with the control device 10 and the server 11, and by
programme codes 31, 32, which can be executed by their proces-
sor means CPUl, CPU2 and which are written in the memory means
MEM1, MEM2. The memory devices MEM1, MEM2 for the programme
codes 31, 32 may be, for example, memory cards, which can be
fitted in connection with portable equipment, CD media, which
can be fitted in a PC environment, or also a static or dynamic
application memory of the devices 10, 11, where it can be in-
tegrated directly or installed. In the case of server 11, the
program product may also be integrated in the presentation

software 34.

The programme codes 31, 32, which can be arranged in the de-
vice 10 and the device 11 according to the invention, may con-
tain several code means 31.1 - 31.7, 32.1 - 32.13, which can
be executed by processor means CPUl, CPU2. Their function can
be adapted to the application descriptions Jjust presented
above, in the connection of which reference is made to them.
The code means 31.1 - 31.7, 32.1 - 32.13 may be formed by a
set of processor commands, which can be executed one after the

other and which are used to bring about the functionalities
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desired in the invention in the devices 10, 11 according to

the invention.

The functions of the information apparatus complex or informa-
tion device arrangement 11, 12, in general, can now be con-
trolled not only by one user but also by several users. This
allows a considerably efficient teamwork, since every partici-
pant can even from his own place take part in controlling the
information device arrangement 11, 12 with his own mobile de-
vice 10, 10.1, 10.2. In addition, the presentation system 11,
12 is easily moved from the negotiation premises to other ne-
gotiation premises and it is also quickly erected. The system
requires no special calibration actions, but it can be used
immediately upon its start-up. The arrangement allows various
interaction methods (point and click, etc.). Pointing is pos-
sible, even if the phone 10 has no separate pointing device,
such as, for example, a stylus {(pen) or a mouse. The phone’s
10 user interface UI in itself can be used as an information

input device.

Various kinds of pointing at the desktop are examples of ac-
tions allowed by the invention. A mouse pointer 21 or informa-
tion INFO presented on the information surface 13 can be
transferred or edited as desired. Surprisingly, the invention
also allows three—dimensional information control. For exam-
ple, the size of the information INFO can hereby be changed on
the information surface 13. If it desired, for example, to
change the size of an image 18 shown on the information sur-
face 13, the control device 10 can hereby be moved closer to
the information surface 13 (decreasing) or moved farther away
from the information surface 13 (increasing). It is even pos-
sible to move information 18 and change its size at the same
time. This is done by application of the variable scale as was

described in the foregoing.
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The invention also allows downloading and uploading of files
FILE on a common screen 13, for example, over a Bluetooth con-
nection BT. The mobile equipment’s 10 user can hereby upload a
file FILE (Concert video.3gp) from the device’s 10 memory MEM
to server 11, which will in this case project a downloading
icon of the file FILE on the screen surface 13. Users of other
pieces of mobile equipment 10.1, 10.2 can for their own part
download on their own devices 10.1, 10.2 the wvideo file FILE
stored in the concerned server’s 11 data memory MEM’. A corre-
sponding procedure can also be implemented for image 18 (Con-
cert.jpg). Image 18 may be presented as such on surface 13 or

also as a corresponding file reference.

The arrangement may also be used for sending text elements to
the screen 13 and also generally for writing text 20. The user
can also draw pre-determined shapes (for example, arrows be-
tween elements, rectangles, circles, etc.) or also with a free
hand, bring about new information 19 more generally, besides
editing existing information INFO. Generally speaking, at
least corresponding actions are possible as in traditional
virtual presentation environments. And what 1is there to pre-
vent from applying the invention also in parallel with tradi-
tional white boards based on contact. This means that the con-
cept “surface 13” is not to be understood only as two dimen-
sional flat like surface on which the information is projected
but also as a electronic structure on which the information is

presented (a LCD-display, for example).

As already said before, the camera device’s 10 turning and
tilting can also be taken into account. This may be inferred
from the tags’ 16.1, 16.2 orientation and the utilization of a

specific kind of "encoding" for the tags.

The basic group 16.1, 16.2 of four L-shaped glyphs in their

basic orientation as already described prior would encode a
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grid ID (0). If the user rotates the camera CAM by 90, 180 and
270 degrees, he will get other ID's for the same glyph group
(in decimals 85, 170 and 255 respectively). According to one
embodiment it is possible to use an encoding by using of which
it would be possible to determine the orientation of the cam-

era device 10, 10.1 - 10.2.

One way to deal out this would be to encode only values 0 - 63
to group of four grids (in carefully chosen way so that none
of the encodings is a rotation of another: e.g. from above, if
it is used ID (0) it is not possible to use ID's 85, 170 and
255 -- l1limiting the use to using 0 - 63 as in the current en-
coding would do (but it would lead to one of the L's being in
fixed position). Other way would be using the current group of
four glyphs and put an external marker for being able to de-
tect the rotation (e.g. a fifth glyph or a single square or
something) . One example of this may be a glyph group
L L L
L L

or another example

O L L
L L

In this alternative O may be a red filled square of size of L
or a square with width and height being 1/2 of the width of an
L). The latter alternative of these would look something like

below, of course, dot location could also be different

or (for wvalues 0-63)
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or (for wvalues 0-63)

Both ways above would allow to detect the "basic" orientation
of the camera phone device 10, 10.1 - 10.2 (rotated 0, 90, 180
or 270 degrees). In addition, there would be possible need to
handle the "in between" orientations, e.g. so that would have
a 110 deg. rotated image and be able to interpret it as an im-
age rotated by 90 + 20 degrees and continue the calculation

respectively.

Although the invention has been described to a far extent as
an application, wherein data x1, yl determined from image in-
formation IMAGE and concerning control information 15, 16 is
sent to a server 11, it is possible also to send image data
IMAGE in its entirety to the server 11. Hereby all the deter-
minations concerning the targeted location 21 are carried out
on the server 11, while the control device 10 is used just to

perform capturing of the image information IMAGE.

It is also possible to perform all location determinations and
calculations relating to them surprisingly in the control de-
vice 10. In such case the control device 10 may transmit to
the server 11 or even directly to the data projector or dis-
play device 12 only the final on-screen coordinates y and x,
the value of the variable scale and the code which indicates
the action to be performed or only the control commands in or-
der to control the data projector or display device 12 di-
rectly. In this case the server 11 may transmit the data re-

quired by the determination to the control devices 10. Thus,
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in general, the comparison / calculation of arrays (GENER-
ATED/VISIBLE) can take place in different places: 1) the com-
puting device 11 that has generated the array of generated
datamatrices 2) the computing device CPUl attached to the cam-
era CAM 3) in some setups 1+2 may be surprisingly the same
computing device that may be, for example, the mobile phone

10.1.

In first possible case the server 11 knows location of each
piece of control information, client 10 calculates and sends
low-bandwidth data to server 11 to perform the full calcula-
tion. In the second possible case the locations of control in-
formation are sent to the client 10 (database 23), so the cli-
ent 10 can calculate the actual pointing location 21. In the
third embodiment the client 10 and server 11 parts are in the
same device 10. In that case he client 10 itself controls the

pointing.

The method and device 10 according to the invention can be
adapted for use, for example, at group events with at 1least
two participants. Some examples of such are negotiation
events, idea generating events and brainstorming events. The
invention can also be used for distributing information effi-

ciently at mass events, such as, for example, fairs.

Hereby, for example, in the entrance hall to the fair there
could be a server 11, presentation device 12 and information
surface 13 according to the invention. The information surface
13 can hereby be used for presenting, for example, control and
setting information according to the invention and, for exam-
ple, a file downloading icon (reference) concerning content
having a format of a set form. The file, which can be downlo-
aded in the device 10, may contain, for example, details re-
lating to the fair (for example, information on timetables and

exhibitors).
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Fair visitors may when entering set up a session with server
11 in the manner according to the invention and choose for
downloading the concerned file in their portable device 10,
which is equipped with camera means CAM. In this way the in-
vention also allows an efficient distribution of information
to several parties without even involving any presentation or
generation of information. The information is in an electronic
form in the device 10 for easy watching by visitors to the

fair.

According to one more embodiment the control device 10 and the
information apparatus may be the same unified device and there
would only be an external display. A realistic case that is
feasible even with the existing hardware would be e.g. soft-
ware that has both functionalities (the camera part and the
glyph generation part) running on Nokia 9500 communicator or
corresponding “SmartDevice”. This device would be connected
via Bluetooth or WLAN to (a module connected to) directly on

the data projector 12.

In a “smart projector” embodiment to the one display device is
embedded the generating functionality of the encoded location
elements and also possibly the hiding functionality of the en-
coded location elements (possibly to previously-known loca-

tions).

The single control device 10 that functions as a server could
also be connected to a smart projector as a mouse replacement
without needing to have any software installed on the PC. The
smart projector may be connected to a PC (without the "server”
functionality). The same analogy may be applied in this con-
nection with the "virtual” mice of some of present projector

remote controls that connect as a mouse to the PC.
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It should be understood that the foregoing description and the
figures relating to it are only intended to illustrate the
present invention. Thus, the invention is not limited only to
the embodiments presented above or defined in the claims, but
many such different variations and modifications of the inven-
tion are obvious to the professional in the art, which are
possible within the scope of the inventive idea defined in the

appended claims.

REFERENCES:

[1]
http://www.cl.cam.ac.uk/Research/SRG/netos/uid/spotcode.html
(available at least 27.06.2005)
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CLAIMS

1. Control device (10) for controlling an information device
arrangement (11, 12), which control device (10) includes cam-
era means (CAM) and display means (VF) to allow operating of a
destined location (21) of the information surface (13), which
destined location (21) is adapted for determination from the
control information (15, 16) being in the image information

(IMAGE) formed by the camera means (CAM), characterized in

that the control device (10) is arranged at least to determine
from the control information of the image information (IMAGE)
data (x1, vy1, hei, wid, gx, gy) in order to determine a con-
tinuous stream of locations (21) pointed by the control device

(10) .

2. Control device (10) according to claim 1, characterized in

that the control device (10) is also adapted to determine an
action to be taken with the location (21) and which determined
data (x1, yl1, wid, hei, gx, gy) and the determined action are
at least partly adapted to be transferred to the information

device arrangement (11, 12) by a data transmission means (22).

3. Control device (10) according to claim 1 or 2, character-

ized in that the control device is a mobile equipment (10).

4. Control device (10) according to any of claims 1 - 3, char-
acterized in that the processor means (CPUl) are adapted to
recognise from the image information (IMAGE) setting informa-
tion (17) from which connection setting data (17’) of the in-
formation device arrangement (11, 12) is adapted to be formed
for the concerned control device (10) in order to carry out
communication between the information device arrangement (11,

12) and the concerned control device (10).
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5. Control device (10) according to any of claims 1 - 4, char-
acterized in that the control device (10) is adapted to trans-
mit to the information device arrangement (11, 12) information
(FILE, 18) to a specific location of the information surface
(13) and/or to receive from the information device arrangement
(11, 12) information (FILE, 18) from a specific location of
the information surface (13), which is set for visualisation
and/or distribution by information device arrangement (11,

12).

6. Control device (10) according to any of claims 1 - 5, char-
acterized in that the location (21) of the information surface
(13) operated by pointing that by the control device (10) is
adapted for determination partly in the control device (10)

and partly in the information device arrangement (11, 12).

7. Control device (10) according to any of claims 1 - 6, char-
acterized in that the control information (15, 16) and the in-
formation (INFO) visualised by the information device arrange-
ment (11, 12) are adapted for recognition from a common infor-

mation surface (13).

8. Control device (10) according to any of claims 1 - 7, char-
acterized in that in the control device (10) a memory (MEM) is
fitted, wherein data (23, gx, gy) is fitted for determination
of the control information (15, 16) on the information surface
(13) and in which data (gx, gy) concerning the control infor-
mation (15, 16) of the pointed location (21) is adapted to be
transferred to the information device arrangement (11, 12) by

a data transmission means (22).

9. Control device (10) according to any of claims 1 - 8, char-
acterized in that the specific movements of the control device
(10) are arranged to be used as an interaction method in the

user interface.
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10. Information system including
- an information device arrangement (11, 12), which
includes at least one information surface (13) to
which control information (15, 16) can be arranged on
and
- at least one control device (10) including camera
means (CAM) and display means (VF) to allow operating
of the information surface (13) by utilizing the said
control information (15, 16)
and wherein controlling of the information device arrangement
(11, 12) is adapted to be carried out by operating a destined
location (21) of the information surface (13) by the control
device (10), which destined location (21) is adapted for de-
termination from the control information (15, 16) being in the
image information (IMAGE) formed by the camera means (CAM),

characterized in that the control information (15, 16) is ar-

ranged to cover the information surface (13) in the manner
that permits the controlling of the information surface (13)

area mainly throughout.

11. System according to claim 10, characterized in that the

control device (10) is adapted to determine from the control
information (15, 16) of the image information (IMAGE) data
(x1, yl1, wid, hei, gx, gy) concerning the location (21) of the
information surface (13) operated by the control device (10)
in order to determine a continuous stream of locations (21)

pointed by the control device (10).

12. System according to claim 10 or 11, characterized in that

the control device (10) is also adapted to determine an action
to be taken with the location (21), which determined data (x1,
yl, hei, wid, gx, gy) and the determined action are at least
partly adapted to be transferred to the information device ar-

rangement (11, 12) by a data transmission means (22).
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13. System according to claim 10 - 12, characterized in that

the control device is a mobile equipment (10).

14. System according to any of claims 10 - 13, characterized

in that the control information (15, 16) is formed by visually
encoded L-shaped control elements (15) adapted to form control
element groups (16.1, 16.2) each of which control element
group (16.1, 16.2) including four L-shaped control elements
(15) and which control element groups (16.1, 16.2) form on the
information surface (13) a control pattern entity (14) ar-
ranged in a set manner and covering the information surface
(13) mainly throughout, from which the location (21) of the
information surface (13) operated by the control device (10)

can be determined.

15. System according to any of claims 10 - 14, characterized

in that the processor means (CPUl) are adapted to recognise
from the image information (IMAGE) setting information (17)
that 1s arranged to be presented on the information surface
(13), from which connection setting data (17’) of the informa-
tion device arrangement (11, 12) is adapted to be formed for
the concerned control device (10) in order to carry out commu-
nication between the information device arrangement (11, 12)

and the concerned control device (10).

16. System according to any of claims 10 - 15, characterized

in that the control device (10) is adapted to transmit to the
information device arrangement (11, 12) information (FILE, 18)
to a specific location of the information surface (13) and/or
to receive from the information device arrangement (11, 12)
information (FILE, 18) from a specific location of the infor-
mation surface (13), which is set for wvisualisation and/or

distribution by information device arrangement (11, 12).
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17. System according to any of claims 10 - 16, characterized

in that the location (21) of the information surface (13) op-
erated by pointing that by the control device (10) is adapted
for determination partly in the control device (10) and partly

in the information device arrangement (11, 12).

18. System according to any of claims 10 - 17, characterized

in that said data determined by the control device (10) from
the image information (IMAGE) includes information on the
place (x1, yl) and size (hei, wid) of the control information
(15, 16) in the image information (IMAGE), which said informa-
tion and the size (vf hei, vf wid) of the image information
(IMAGE) are adapted to be transmitted at least partly to the
information device arrangement (11) for determination of the
location (21) of the information surface (13) operated by the

control device (10).

19. System according to any of claims 10 - 18, characterized

in that the control information (15, 16) and the information
(INFO) visualised by the information device arrangement (11,
12) are adapted for visualisation on a common information sur-

face (13).

20. System according to any of claims 10 - 19, characterized

in that the control information (15, 16) is adapted to be
merged by the information device arrangement (11, 12) into the
information (INFO) adapted to be visualised on the information

surface (13).

21. System according to any of claims 10 - 20, characterized

in that the control information (15, 16) can be faded from the

information surface (13).

22. System according to any of claims 10 - 21, characterized

in that the control information (15, 16) is adapted for wvisu-
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alisation on the information surface (13) by using a wave-

length range invisible to the human eye.

23. System according to any of claims 10 - 22, characterized

in that the expression of the control information (15, 16) is
adapted to the detection characteristics of the camera means

(CAM) .

24. System according to any of claims 10 - 23, characterized

in that the expression of the control and/or setting informa-
tion (15, 16, 17) is adapted for comparison with the expres-
sion of the information (INFO) presented on the information
surface (13) and/or with the expression of the background of
the information surface (13), and if their difference does not
meet a criterion according to the setting, the destined ex-
pression 1is adapted for a change in order to bring about a

difference.

25. System according to any of claims 10 - 24, characterized

in that in the control device (10) a memory (MEM) is fitted,
wherein data (23, gx, gy) 1is fitted for determination of the
control information (15, 16) on the information surface (13)
and in which data (gx, gy) concerning the control information
(15, 16) of the pointed location (21) is adapted to be trans-
ferred to the information device arrangement (11, 12) by a

data transmission means (22).

26. System according to any of claims 10 - 25, characterized

in that the specific movements of the control device (10) are
arranged to be used as an interaction method in the user in-

terface.

27. Method for controlling an information device arrangement
(11, 12), wherein controlling of the information device ar-

rangement (11, 12) is performed by operating a destined loca-
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tion (21) of an information surface (13) by at least one con-
trol device (10) which is equipped with camera means (CAM) and
in which method on the information surface (13) is presented
control information (15, 16) by utilizing of which the des-
tined location (21) is determined from a image information

(IMAGE) formed by the camera means (CAM), characterized in

that the information surface (13) is covered by the control
information (15, 16) in the manner that permits the control-

ling of the information surface (13) area mainly throughout.

28. Method according to claim 27, characterized in that from

the information surface (13) is determined a continuous stream

of locations (21) pointed by the control device (10).

29. Method according to claims 27 or 28, characterized in that

the control information (15, 16) is formed by visually encoded
IL-shaped control elements (15), from which control element
groups (16.1, 16.2) each of which including four L-shaped con-
trol elements (15) and from which control element groups
(16.1, 16.2) a control pattern entity (14) is formed, which is
arranged on the information surface (13) in a set manner and
covering the information surface (13) mainly throughout from
which the location (21) of the information surface (13) oper-

ated by the control device (10) is determined.

30. Method according to any of claims 27 - 29, characterized

in that the location (21) of the information surface (13)
pointed by the control device (10) is continuously determined
partly in the control device (10) and partly in the informa-

tion device arrangement (11, 12).

31. Method according to any of claims 27 - 30, characterized

in that from the image information (IMAGE) setting information
(17) is arranged to be presented, from which connection set-

ting data (17’) of the information device arrangement (11, 12)
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is formed for the concerned control device (10) in order to
carry out communication between the information device ar-

rangement (11, 12) and the concerned control device (10).

32. Method according to any of claims 27 - 31, characterized

in that the control device (10) is used to transmit to the in-
formation device arrangement (11) information (FILE, 18) to a
specific location of the information surface (13) and/or to
receive from the information device arrangement (11) informa-
tion (FILE, 18) from a specific location of the information
surface (13), set for presentation and/or distribution by in-

formation device arrangement (11, 12).

33. Method according to any of claims 27 - 32, characterized

in that said data determined from the image information (IM-
AGE) by the control device (10) contains information on the
place (x1, yl) and size (hei, wid) of the control information
(15, 16) in the image information (IMAGE), which said informa-
tion and the size (vf hei, vf wid) of the image information
(IMAGE) are transmitted at least partly to the information de-
vice arrangement (11) for determination of the location (21)
of the information surface (13) operated by the control device

(10) .

34. Method according to any of claims 27 - 32, characterized

in that the control information (15, 16) and the information
(INFO) presented by the information device arrangement (11)

are visualised on a common information surface (13).

35. Method according to any of claims 27 - 34, characterized

in that the control information (15, 16) is merged into the
information (INFO) to be visualised by the information device

arrangement (11).
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36. Method according to any of claims 27 - 35, characterized

in that the control information (15, 16) can be faded from the

information surface (13).

37. Method according to any of claims 27 - 36, characterized

in that the control information (15, 16) is wvisualised on the
information surface (13) by using a wavelength range invisible

to the human eye.

38. Method according to any of claims 27 - 37, characterized

in that the expression of the control information (15, 16) is
adapted to the detection characteristics of the camera means

(CAM) .

39. Method according to any of claims 27 - 38, characterized

in that the expression of the control and/or setting informa-
tion (15, 16, 17) is compared with the expression of the in-
formation (INFO) presented on the information surface (13)
and/or with the expression of the background of the informa-
tion surface (13), and if the difference between them does not
meet a criterion according to the setting, the chosen expres-

sion is changed in order to bring about a difference.

40. Program product (30.1) for controlling an information de-
vice arrangement (11, 12), where controlling of the informa-
tion device arrangement (11, 12) is adapted to be carried out
by operating a destined location (21) of an information sur-
face (13) by a control device (10), whereby the program prod-
uct (30.1) includes a memory means (MEM1), which can be fitted
in connection with the control device (10), and a programme
code (31), which can be executed by the processor means (CPU1)
of the control device (10) and which is written in the memory

means (MEM1), characterized in that the programme code (31) is

adapted as input to receive image information (IMAGE) includ-

ing control information (15, 16) which image information (IM-
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AGE) i1s formed by the camera means (CAM) of the control device
(10) on the information surface (13), and the programme code
(31) includes
- first code means (31.1) configured to determine
from the control information (15, 16) of the image
information (IMAGE) data (x1, yl, hei, wid, gx, gy)
in order to determine a continuous stream of loca-
tions (21) pointed by the control device (10),
- second code means (31.2) configured to recognise an
action to be taken with the location (21), and
- third code means (31.3) configured to transmit data
(x1, y1, hei, wid) concerning the determined location
(21) of the information surface (13) and data con-
cerning the action taken with it to the information

device arrangement (11, 12).

41. Program product (30.1) according to claim 40, character-

ized in that the programme code (31) includes fourth code
means (31.4) configured to recognise from the image informa-
tion (IMAGE) control information (15, 16) and to decode data
(gx, gy) from it, from whose place (x1, yl, gx, gy) and size
(hei, wid) in the image information (IMAGE) is adapted to de-
terminate the said location (21) of the information surface

(13) operated by the control device (10).

42. Program product (30.1) according to claim 40 or 41, char-
acterized in that the programme code (31) also includes fifth
code means (31.5) configured to recognise from the image in-
formation (IMAGE) setting information (17), from which connec-
tion setting data (17’) of the information device arrangement
(11, 12) is adapted to be formed for the concerned control de-
vice (10) in order to carry out communication between the in-
formation device arrangement (11, 12) and the concerned con-

trol device (10).
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43. Program product (30.1) according to any of claims 40 - 42,

characterized in that the programme code (31) also includes

sixth code means (31.6) configured to transmit to the informa-
tion device arrangement (11) information (FILE, 18) to a spe-
cific location of the information surface (13) and/or to re-
ceive from the information device arrangement (11) information
(FILE, 18) from a specific location of the information surface
(13) that is visualised by it and/or set for distribution by
it.

44. Program product (30.2) for controlling an information de-
vice arrangement (11, 12), where controlling of the informa-
tion device arrangement (11, 12) is adapted to be carried out
by operating a destined location (21) of an information sur-
face (13) by a control device (10), whereby the program prod-
uct (30.2) can be arranged in connection with the information
device arrangement (11, 12) and it includes a memory means
(MEM2) and a programme code (32), which can be executed by the
processor means (CPU2) of the information device arrangement
(11, 12) and which is written in the memory means (MEM2),

characterized in that the programme code (32) is adapted as

input to receive from the control device (10) data (x1, vyi1,
hei, wid) concerning image information (IMAGE) formed from the
information surface (13), and the programme code (32) includes
- first code means (32.1) configured to determine the
location (21) of the information surface (13) oper-
ated by the control device (10) by using data (x1,
yl, hei, wid, gx, gy),
- second code means (32.2) configured to recognise an
action to be taken with the location (21), and
- third code means (32.3) configured to arrange con-
trol information (15, 16) on the information surface
(13) that control information (15, 16) is arranged to

cover the information surface (13) in the manner that
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permits the controlling of the information surface

(13) area mainly throughout.

45. Program product (30.2) according to claim 44, character-

ized in that the programme code (32) also includes fourth code
means (32.4) configured to form control information (15, 16)
of wvisually encoded L-shaped control elements (15) adapted to
form control element groups (16.1, 16.2) each of which control
element group (16.1, 16.2) including four L-shaped control
elements (15) and which control element groups (l16.1, 16.2)
form on the information surface (13) a control pattern entity
(14) arranged in a set manner and covering the information
surface (13) mainly throughout, from which the location (21)
of the information surface (13) operated by the control device

(10) can be determined.

46. Program product (30.2) according to claim 44 or 45, char-
acterized in that the programme code (32) also includes fifth
code means (32.5) configured to visualise setting information
(17) on the information surface (13) for at least control de-
vice (10) to carry out communication between at least one con-

trol device (10) and the information device arrangement (11).

47. Program product (30.2) according to any of claims 44 - 4g¢,

characterized in that the programme code (32) also includes

sixth code means (32.6) configured to receive from the control
device (10) information (FILE, 18) to a specific location of
the information surface (13) and/or to transmit to the control
device (10) information (FILE, 18) from a specific location of
the information surface (13) that is visualised by it and/or

set for distribution by it.

48. Program product (30.2) according to any of claims 44 - 47,

characterized in that the programme code (32) also includes

seventh code means (32.7) configured to receive from the con-
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trol device (10) data containing information on the place (x1,
yl) and size (hei, wid) of the control information (15, 16) in
the image information (IMAGE) and also on the size (vf hei,
vf wid) of the image information (IMAGE), and by using this
information the code means is configured to determine the lo-
cation (21) of the information surface (13) operated by the

control device (10).

49. Program product (30.2) according to any of claims 47 - 48,

characterized in that the programme code (32) also includes

eighth code means (32.8) configured to wvisualise the control
information (15, 16) and the information (INFO) to be wvisual-

ised (INFO) on a common information surface (13).

50. Program product (30.2) according to any of claims 44 - 49,

characterized in that the programme code (32) also includes

ninth code means (32.9) configured to merge the control infor-
mation (15, 16) into the information (INFO) to be wvisualised

on the information surface (13).

51. Program product (30.2) according to any of claims 44 - 50,

characterized in that the programme code (32) also includes

tenth code means (32.10) configured to fade control informa-

tion (15, 16) from the information surface (13).

52. Program product (30.2) according to any of claims 44 - 51,

characterized in that the programme code (32) also includes

eleventh code means (32.11) configured to visualise the con-
trol information (15, 16) on the information surface (13) by

using a wavelength range invisible to the human eye.

53. Program product (30.2) according to any of claims 44 - 52,

characterized in that the programme code (32) also includes

twelfth code means (32.12) configured to adapt the expression
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of the control information (15, 16) to the detection charac-

teristics of the camera means (CAM).

54. Program product (30.2) according to any of claims 44 - 53,

characterized in that the programme code (32) also includes

thirteenth code means (32.13) configured to compare the ex-
pression of the control and/or setting information (15, 16,
17) with the expression of the information (INFO) presented on
the information surface (13) and/or with the expression of the
background of the information surface (13), and if their dif-
ference does not meet a criterion according to the setting,
the code means (32.13) is adapted to change the chosen expres-

sion in order to bring about a difference.

55. Program product according to any of claims 44 - 54, char-
acterized in that the program code 32 is configured to deter-
mine from the information surface (13) a continuous stream of

locations (21) pointed by the control device (10).

56. Use of a method according to any of claims 27 - 39 in a

group meeting with at least two participants.
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