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CONTROL OF A UNIT PROVIDED WITH A
PROCESSOR

[0001] This application is a Divisional of co-pending
application Ser. No. 10/178,734, filed on Jun. 25, 2002, for
which priority is claimed under 35 U.S.C. §120, which
claims priority under 35 U.S.C. §119(a) to Swedish Appli-
cation No. 0102236-7 filed in Sweden on Jun. 25, 2001, and
Provisional Application No. 60/301,446 under 35 U.S.C.
§119(e) filed Jun. 29, 2001 the entire contents of all of which
are incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates to methods for con-
trolling a unit provided with a processor, and to a device, a
computer program product and a product kit for the same

purpose.

BACKGROUND ART

[0003] Concurrently with the development of information
technology, new opportunities for realization of so-called
“intelligent homes” are arising. “Intelligent homes™ are
dwellings, where one or more electronic devices can be
controlled or monitored from units located outside the
house. Examples of devices that can be controlled or moni-
tored remotely are heating devices, for example in holiday
cottages, fire alarms, flood alarms and burglar alarms. Other
examples of devices that could be controlled remotely or
monitored are computers, lighting, irrigation systems, TV,
video, music centers, refrigerators, freezers, cookers, micro-
wave ovens or washing machines. A basic requirement is
that the device can be provided with or can be connected to
a processor which can receive, process and pass on infor-
mation. The processor should then be capable of being
connected to some form of communication network, such as
the telephone network or the Internet.

[0004] For the intelligent home to be controllable from a
remote location, there is a need for a remote control unit. The
remote control unit according to existing systems is typically
a telephone, mobile telephone or computer terminal, which
communicates with the processor via the communication
network. In its simplest form, the remote control unit is a
telephone or mobile telephone which communicates directly
with the processor by means of predefined key commands or
codes. In a more advanced form, the remote control unit is
a computer or mobile telephone which communicates with
the processor via a computer network, such as the Internet.
A problem with using a telephone as remote control terminal
is that the user interface is based on pressing keys on a
numeric keypad, which can lead to problems, for example in
learning or remembering the codes that are to be used.
Communicating by pressing keys on a numeric keypad is
thus not particularly user-friendly. In addition, a mobile
telephone has usually limited data entry facilities on account
of its small format. In addition, no or limited feedback is
given in response to what has been keyed into the mobile
telephone.

[0005] The use of a computer with Internet connection is
a solution which works providing such a computer is avail-
able. In addition, this requires a specific user interface to be
developed and adapted for the respective unit which is to be
controlled remotely. In addition, people who are not used to
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computers perceive solutions which require the use of a
computer as complicated and difficult to use.

[0006] Another problem is that as the system is developed
with more devices that can be controlled remotely, demands
are made concerning a uniform standard for their control.
For example, it would be time-consuming and thus unsat-
isfactory to need to look up different Internet home pages in
order to control the central heating and the microwave oven.

[0007] There is thus a need for a method for user-friendly
and flexible remote control of units provided with a proces-
sor, which method utilizes a portable device.

SUMMARY OF THE INVENTION

[0008] The object of the present invention is to solve the
above problem completely or partially.

[0009] Methods for fulfilling the object are described in
independent claims 1 and 30. A computer program product,
a device and a product kit for fulfilling the object are
described in independent claims 26, 27 and 33, respectively.
Embodiments of the invention are apparent from the
appended dependent claims and from the following descrip-
tion.

[0010] According to a first aspect of the invention, there is
provided a method for controlling a unit provided with a
processor. The method comprises receiving at least one
graphical notation in the form of positions representing a
sensor device’s movement across a base that is provided
with a position-coding pattern, while the graphical notation
was made. The method further comprises identifying, based
on the at least one graphical notation, at least one command
for the unit provided with a processor, and receiving an
address to the unit provided with a processor. Finally, the
method comprises controlling the unit provided with a
processor by sending the at least one command to the
address.

[0011] A graphical notation may be any writing and/or
drawing, which is made on a base, using a sensor device, that
records positions based on the position-coding pattern pro-
vided on the base. The graphical notation may be a single,
continuous stroke, or a group of such strokes. Each stroke
may be represented as a sequence of coordinate pairs coded
by the position-coding pattern on the base. Thus, the user
input may be digitized without any additional operation on
the part of the user, such as scanning the base or digitizing
it in some other way.

[0012] According to the present invention, such graphical
notations may be used for drawing up a command structure
or hierarchy on a base, such as a paper. The command
structure may comprise commands for controlling a unit
provided with a processor. This provides a rapid, simple and
easy to understand way for the user to control the unit
provided with a processor. In addition, by noting down the
commands, the user obtains automatically an easy to under-
stand copy of what was entered into the unit.

[0013] An additional advantage of the present invention is
that the user is not limited to one base which is specific to
a particular type of command.

[0014] A unit provided with a processor can be a device
which contains any form of processor, for example a micro-
processor. Examples of such devices are computers, modern
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household appliances (dishwashers, microwave ovens,
cookers/stoves, audio/video players, etc), industrial machin-
ery and other computer-controlled applications such as
central heating installations, air conditioning installations,
telephone systems and monitoring/alarm systems.

[0015] A base can be a device on which information can
be noted down, usually a sheet of paper, a drawing board or
similar medium which is provided with a position-coding
pattern which makes possible electronic recording of what is
noted down on the base.

[0016] A command can be such words, symbols, sub-
addresses in computer networks, program names, command
names, file names, storage addresses or symbols which
represent particular operations, functions, operators, param-
eters and arguments that can be used individually or in
combination for controlling a unit provided with a processor.

[0017] An address of the unit provided with a processor
can be an address for communication with the unit provided
with a processor. It can be a computer network address, such
as a standard IP address, but other forms of address are
possible. It can also be an address of a unit via which the unit
provided with a processor communicates, for example a
proxy-server or a unit for short-range communication such
as Bluetooth®. Thus it is also possible to utilize the inven-
tion when the user is in the vicinity of the unit provided with
a processor without having to connect, for example, via a
computer network. An address can also be expressed as a
short name, which is associated with the address. For
example, the word “home” can be an indication of a par-
ticular computer network address of a computer which is
located in the user’s home.

[0018] Making graphical notations may, but does not
necessarily, mean that a mark is left on the base. This may
provide the advantage that the base will constitute a copy of
what was entered into the unit provided with a processor.
With the reuse of previously entered commands it can,
however, be an advantage if no mark is left on the base, in
order to make possible repeated use.

[0019] According to one embodiment of the invention, the
at least one graphical notation may at least partly comprise
handwritten characters. Thus, the at least one graphical
notation may be at least partly converted into a character
coded format for identifying the at least one command. This
provides a very flexible way of entering commands, since
there is no need for predefining or associating commands
with user-friendly symbols.

[0020] Alternatively, identifying the at least one command
may comprise identifying at least one graphical symbol from
the at least one graphical notation, the graphical symbol
representing the at least one command. This way, user
friendly symbols, which speed up the making of the graphi-
cal notation, may be provided. This variant may be com-
bined with the above described character coded variant, by
e.g. providing predefined symbols for frequently used com-
mands or addresses, while less frequently used commands or
addresses are to be noted as handwritten characters for
conversion to character coded form.

[0021] According to another embodiment of the invention,
identifying the at least one command may comprise detect-
ing a command indicator, based on the at least one graphical
notation optionally, identifying the at least one command
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may comprise identifying a subarea of the position-coding
pattern, the subarea being essentially encircled by the com-
mand indicator. The subarea may be associated with the
command.

[0022] A command indicator may be a graphically noted
indication, which is recognized by the sensor device as an
instruction to identify a command. The instruction may be a
symbol and in one embodiment of the invention, the symbol
may encircle the command, and thus constitute a frame or
any other drawn shape, which wholly or partially encircles
the command. The frame may have a specific appearance,
which is recognized by the sensor device and thus inter-
preted as the indication that a command is being entered.

[0023] By indicating that the command is being entered,
the sensor device may more easily be able to interpret a
graphical notation as a command.

[0024] A subarea is an area of the position-coding pattern
on the base, which area is delimited by e.g. the command
indicator or by some other relation to the command, such as
a certain area encircling the graphical notation. For example,
a halo-like area surrounding the command may be defined as
soon as a command is recognized. The subarea may, via the
position-coding pattern, be associated with the command,
such that a command may be identified based on a recording
of any pair of coordinates that falls within the subarea
associated with that command.

[0025] By allowing the command indicator to define the
subarea that is associated with the command, and indicate
that a command has been entered, the command indicator
may have a dual function: defining the subarea and indicat-
ing that a command is being entered.

[0026] Thus, according to one embodiment of the inven-
tion, sending the at least one command to the address may
be effected in response to a recording of a pair of coordinates
within the subarea. This enables “reuse” of a previously
noted and recorded command.

[0027] According to the invention, the address may be
received in different manners. One alternative is that receiv-
ing the address comprises receiving the address from a
memory in the sensor device. Thus, the address to the unit
provided with a processor may be preprogrammed and
stored in a memory in the sensor device. According to
another alternative, receiving the address may comprise
identifying the address based on the at least one graphical
notation. Thus, the address may be noted graphically on the
base, recorded by the sensor device and optionally associ-
ated with one or more commands.

[0028] According to an embodiment of the invention, an
association between the address and the at least one com-
mand may be identified based on the at least one graphical
notation. The association may indicate the relationship
between the commands or the command and the address.

[0029] According to one embodiment of the invention,
receiving at least one graphical notation comprises receiving
at least three separable graphical notations representing the
address, the at least one command and the at least one
association between the address and the at least one com-
mand. Thus, the graphical notations representing the
address, the command and the association may be clearly
distinguishable from each other.
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[0030] The at least one association may be identified based
on a separable graphical notation connecting the graphical
notations representing the at least one command and the
address, respectively. For example, the at least one associa-
tion may be identified as a graphical notation having essen-
tially the shape of a line extending between the graphical
notations representing the at least one command and the
address. Naturally, associations may also connect two com-
mands, or a command and an address. The associations
provide a simple and intuitive way of relating commands,
addresses, etc. to each other.

[0031] According to one embodiment of the invention,
there is provided, in a memory in the sensor device, an
electronic representation of a command hierarchy which
comprises at least two commands and at least one associa-
tion, each of the at least two commands and the at least one
association being graphically represented on the base by
nodes and arcs, respectively, and each of the at least two
commands being associated with a respective subarea of the
position-coding pattern.

[0032] A command hierarchy, or a command structure,
may be any hierarchy of commands for one or more units
provided with a processor. A command hierarchy typically
has a root, which may be a command or an address to a unit
provided with a processor. Further, the command hierarchy
may have, but does not necessarily need to have, a plurality
of branches, which may also be referred to as nodes, each
branch or node, in turn, having a number of sub branches,
such that a tree-like structure is formed. The command
hierarchy may be large, thus comprising a large number of
command levels and/or a large number of commands on
each level. The nodes may be connected by lines, such that
each node has one superior node, but may have more than
one subordinate node. The lines connecting the nodes may
be interpreted as the associations referred to above, while the
nodes may be addresses or commands for controlling a unit
provided with a processor. Naturally, one address may in
turn have a number of subaddresses to, e.g. different units
provided with processors.

[0033] The inventive method may include forming at least
one command string based on the command hierarchy, and
controlling the unit provided with a processor by sending the
command string to the address. A command string is an
instruction for a unit provided with a processor, which
instruction is built up by more than one command and
optionally by an address. A command string may include
more than one command.

[0034] Furthermore, identifying the at least one command
may comprise receiving a pair of coordinates from one of the
subareas, the pair of coordinates representing a chosen
command and identifying an electronic representation of the
chosen command, wherein the command string is formed
based on the chosen command and at least one hierarchically
superior command.

[0035] The command hierarchy according to this embodi-
ment may be represented on a base provided with a position-
coding pattern. The electronic representation of the com-
mand hierarchy may be at least partly provided through
identifying the command hierarchy based on the at least one
graphical notation. At least partly means that an existing
command hierarchy, which is either preprinted or e.g.
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graphically noted by the user or someone else, may be
expanded by the user adding further commands or
addresses.

[0036] Alternatively, providing the electronic representa-
tion of the command hierarchy may at least partly comprise
electronically receiving the electronic representation of the
command hierarchy. The base, on which the graphical
notation is made, may be provided with a graphical repre-
sentation of at least a part of the command hierarchy. Thus,
a base having a preprinted command structure may be
provided together with an electronic version of the com-
mand structure, which is to be stored in the memory of the
sensor device for future use.

[0037] According to the invention, providing the elec-
tronic representation of the command hierarchy may also
comprise identifying, based on the at least one graphical
notation, at least one further command and at least one
further association, and storing, in a memory of the sensor
device, the at least one command and the least one further
command, based on the at least one further association.
Thus, the predefined command structure may be expanded
by the user adding e.g. further commands or by the user
adding e.g. an address. The command hierarchy may also be
used by recording pairs of coordinates within predefined
subareas, which are associated with commands in the com-
mand hierarchy. Based on such recordings, commands may
be sent to the unit provided with a processor, as described
above.

[0038] The electronic representation of the command hier-
archy may be stored in a tree data structure in the memory
of the sensor device. A tree data structure may be any data
structure for representing a hierarchy or a tree structure.
Numerous such data structures are known. According to this
alternative, command strings are formed in response to an
indication of a command, such as a recording of a pair of
coordinates within a subarea that is associated with a com-
mand. The command string may be built up starting with the
selected command and adding each hierarchically superior
command, until the root is reached. Building the command
string may also comprise adding separating characters, such
as “\” etc., arranging the commands in a suitable order and
adding the necessary parameters or switches.

[0039] Alternatively, the electronic representation of the
command hierarchy may be stored in the form of at least one
command string which is formable based on the electronic
representation of the command hierarchy. Thus, a plurality,
or all, of the command strings that may be formed based on
the command hierarchy may be stored in the form of more
or less complete command strings. When a command is
indicated by e.g. a recording of a pair of coordinates within
a subarea, the command string comprising that command is
retrieved and sent to the unit provided with a processor.

[0040] According to a second aspect of the invention,
there is provided a computer program product for control-
ling a unit provided with a processor. The computer program
product comprises instructions for a sensor device, which,
when executed, causes the sensor device to perform the
above described method.

[0041] According to a third aspect of the invention, there
is provided a sensor device for controlling a unit provided
with a processor. The sensor device comprises a signal
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processor for receiving positions representing the sensor
device’s movement across a base that is provided with a
position-coding pattern. The signal processor is arranged for
receiving at least one graphical notation in the form of the
positions, identifying, based on the at least one graphical
notation, at least one command for the unit provided with a
processor, receiving an address to the unit provided with a
processor, and controlling the unit provided with a processor
by sending the at least one command to the address. The
signal processor of the sensor device may be arranged to
perform the method described above. The method may be
implemented by means of special-purpose circuitry, by
programmable microprocessors or by a combination thereof.

[0042] According to a fourth aspect of the invention, there
is provided a method for controlling a unit provided with a
processor. The method comprises using a sensor device for
recording positions representing the sensor device’s move-
ment across a base provided with a position-coding pattern,
while a graphical notation is made on the base, noting
graphically on the base, using the sensor device, at least one
command to the unit provided with a processor, and sending
the command to the unit provided with a processor for
controlling this unit. This method provides a user-friendly
and intuitive way of controlling a unit provided with a
processor.

[0043] The method can, for example, be used when a user
wants to enter a command string into, for example, a
computer or other unit provided with a processor connected
to the sensor device, e.g. by wireless means. The method
enables a unit provided with a processor to be controlled
without using a preexisting user interface, such as a pre-
printed base provided with command options. Instead, the
user may use any base that is provided with a position-
coding pattern, on which he or she makes graphical nota-
tions, which correspond to the desirable commands and
sends the commands to the unit provided with a processor.

[0044] According to a fifth aspect of the invention, there
is provided a product kit for controlling a unit provided with
a processor. The product kit comprises a control base,
provided with a position-coding pattern, on which control
base a command hierarchy, comprising at least two com-
mands, is graphically represented, and on which control base
each of the at least two commands is associated with a
respective subarea of the position-coding pattern, and a
computer program product comprising an electronic repre-
sentation of the command hierarchy, whereby the at least
two commands are identifiable based on a recording of a pair
of coordinates within its respective associated subarea. Such
a product kit provides a way of integrating e.g. a household
appliance into a remote control system for an intelligent
home.

[0045] The electronic representation of the command hier-
archy may be stored in the memory of the sensor device, and
possibly completed by the user adding an address to which
the commands are to be sent, thereby completing the instal-
lation of the appliance in the intelligent home. The user may
then either use the control base provided for selecting
predefined commands, or draw up the command hierarchy
on an arbitrary base and send a command string to the unit
provided with a processor.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The invention will be described in greater detail in
the following with reference to the attached schematic
drawings which, for the purposes of exemplification, show
embodiments of the invention according to its different
aspects.

[0047] FIG. 1 schematically shows a system in which the
present invention can be used.

[0048] FIG. 2 shows schematically a base with graphically
noted commands and associations according to a first appli-
cation of an embodiment of the present invention.

[0049] FIG. 3 shows schematically a base with several
graphically noted commands and associations according to
a second application of an embodiment of the present
invention.

[0050] FIG. 4 shows schematically a base with several
graphically noted commands and associations according to
a third application of an embodiment of the present inven-
tion.

[0051] FIG. 5 shows schematically a sensor device for use
in connection with the present invention.

[0052] FIGS. 6-12 are flow charts, which schematically
illustrate methods for controlling a unit provided with a
processor according to the invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0053] By way of introduction, the general principles of
the invention will be described with reference to FIG. 1.
Thereafter, a number of exemplifying applications and alter-
native embodiments of the invention will be discussed with
reference to FIGS. 2-7.

[0054] The present invention is based on the general idea
of controlling a unit provided with a processor by means of
commands which are written on a position-coded base and
which thereafter are sent to the unit provided with a pro-
cessor. This is illustrated schematically in FIG. 1, which
more specifically shows a base 1 in the form of a sheet of
paper, on which commands can be written, a sensor device
2 using which the commands can be written on the base 1,
recorded in electronic form and sent to a unit 3 provided
with a processor, which in FIG. 1 is exemplified by a
computer.

[0055] The sensor device 2 can communicate with the
computer 3 in various ways. One alternative is for the sensor
device 2 to communicate directly with the computer 3, for
example via a cable, an infrared link or a short-range radio
link, such as according to the Bluetooth standard. This is
illustrated in FIG. 1 by a broken line 4. A second alternative
is for the sensor device 2 to communicate with the computer
via a local or global computer network 5, such as the
Internet. The sensor device 2 can be connected to the
computer network 5 by means of a computer 6 which is
permanently connected to the computer network, and with
which the sensor device can communicate in, for example,
any one of the ways mentioned above for communication
with the computer 3. This is also shown by a broken line 4.
Alternatively, the sensor device can be connected to the
computer network 5 by wireless means via a radio access
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point 7 which is reached, for example, via a mobile tele-
phone 8, a hand-held computer 9, such as a PDA—Personal
Digital Assistant, or a portable computer 10. Optionally,
these units communicate with the radio access point 7 via
each other, for example by the portable computer 10 or the
hand-held computer 9 utilizing a modem in the mobile
telephone 8 as a link to the radio access point 7, which can
be a radio access point in some known system such as GSM,
CDMA, GPRS or some other type of mobile communication
network.

[0056] As an additional alternative, the sensor device 2
can itself have means of communication, making possible
direct connection to the radio access point 7.

[0057] As mentioned above, the base 1 is provided with a
position-coding pattern P. The position-coding pattern P is
shown only schematically in FIG. 1 as a surface provided
with dots. This position-coding pattern is used to record in
electronic form what is written on the base. Various types of
position-coding pattern which can be used for this purpose
are known. In U.S. Pat. No. 5,477,012, for example, a
position-coding pattern is shown where each position is
coded by a unique symbol. The position-coding pattern can
be read off by a pen which detects the position code
optically, decodes it and generates a pair of coordinates that
describes the movement of the pen across the surface. In WO
00/73983 and WO 01/26032, which are hereby incorporated
by this reference, and both of which are assigned to the
Applicant of the present application, another position-cod-
ing pattern is described in which each position is coded by
means of a plurality of symbols of a simpler type and where
each symbol contributes to the coding of more than one
position. In WO 00/73983 different sized dots are used to
code ones and zeros in the position-coding pattern which is
binary. In WO 01/26032 four different displacements of a
dot from a nominal position are used to code four different
pairs of bits in the position-coding pattern. A certain number
of dots, for example 6*6 dots, codes a unique position. The
position can be calculated from the bit values corresponding
to the dots.

[0058] The position-coding patterns in WO 00/73983 and
WO 01/26032 can be detected optically by a pen that
decodes the dots and generates a pair of coordinates for each
set of, for example, 6*6 dots. If the position-coding pattern
is read off while the pen is writing on the position-coding
pattern, a sequence of pairs of coordinates that describes the
movement of the pen across the position-coding pattern is
thus obtained and thus constitutes an electronic representa-
tion of what was written on the sheet of paper.

[0059] In the following, it is assumed that the base 1 is
provided with a position-coding pattern of the type
described in WO 01/26032. However, it should be noted that
other types of position-coding patterns, for the purposes of
the invention, may have an equivalent function.

[0060] The sensor device 2 can then also be of the type
described in WO 01/26032. An example of the construction
of'such a device is described in the following with reference
to FIG. 5.

[0061] It comprises a casing 11 which has approximately
the same shape as a pen. At the end of the casing there is an
opening 12. The end is intended to abut against or to be held
a short distance from the surface on which the position
determination is to be carried out.
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[0062] The casing contains principally an optics part, an
electronic circuitry part and a power supply.

[0063] The optics part comprises at least one light-emit-
ting diode 13 for illuminating the surface which is to be
imaged and a light-sensitive area sensor 14, for example a
CCD or CMOS sensor, for recording a two-dimensional
image. Optionally, the device can also contain an optical
system, such as a mirror and/or lens system (not shown). The
light-emitting diode can be an infrared light-emitting diode
and the sensor can be sensitive to infrared light.

[0064] The power supply for the device is obtained from
a battery 15, which is mounted in a separate compartment in
the casing. It is also possible to obtain the power supply via
a cable from an external power source (not shown).

[0065] The electronic circuitry part contains a signal-
processor 16 which comprises a processor with primary
memory and program memory. The processor is pro-
grammed to read images from the sensor, to detect the
position-coding pattern in the images and to decode this into
positions in the form of pairs of coordinates, and to process
the information thus recorded in electronic form in the way
described in greater detail below for controlling the unit 3
provided with a processor.

[0066] In this embodiment, the device also comprises a
pen point 17, with the aid of which ordinary pigment-based
writing can be written on the surface on which the position
determination is to be carried out. The pen point 17 can be
extendable and retractable so that the user can control
whether or not it is to be used. In certain applications the
device does not need to have a pen point at all.

[0067] The pigment-based writing is suitably of a type that
is transparent to infrared light and the marks suitably absorb
infrared light. By using a light-emitting diode which emits
infrared light and a sensor which is sensitive to infrared
light, the detection of the pattern is carried out without the
above-mentioned writing interfering with the pattern.

[0068] The device may also comprise buttons 18, by
means of which the device can be activated and controlled.
It also has a transceiver 19 for wireless transmission, for
example using infrared light, radio waves or ultrasound, of
information to and from the device. The device can also
comprise a display 20 for displaying positions or recorded
information.

[0069] The device can be divided between different physi-
cal casings, a first casing containing components which are
required for recording images of the position-coding pattern
and for transmitting these to components which are con-
tained in a second casing and which carry out the position
determination on the basis of the recorded image or images.

[0070] According to one embodiment, the sensor device 2
communicates with other units 8, 9, 10 or 6, by wireless
means in a way known to those skilled in the art. The
communication between the units 8, 9, 10 and 6 respectively,
the radio access point 7, the computer network 5 and the unit
3 provided with a processor also takes place in a way known
to those skilled in the art. The function of the sensor, and the
application of the position-coding pattern on the base are
also methods known to those skilled in the art.

[0071] A first application of an embodiment of the present
invention will now be described with reference to FIG. 2. On
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abase 1, which is provided with the position-coding pattern,
is noted a number of phrases or symbols which constitute
commands 22, 23 or addresses 21. A command can be a
word, but can also be a symbol, provided that the sensor
device is pre-programmed to recognize and identify a sym-
bol as a command. Such pre-programming can be carried out
by some form of learning, whereby a command is associated
with a symbol, as will be described in more detail below.

[0072] One of the noted phrases 21 constitutes an indica-
tion of a computer network address to which the sensor
device connects, e.g. the computer network address where
the unit 3 provided with a processor is located. The computer
network address can also be some other type of address for
computer communication, such as a Bluetooth® address.

[0073] Commands are noted on the base in a tree structure,
in such a way that an address or an indication of the address
constitutes the root and in such a way that commands
constitute nodes in the tree structure. A node is associated
with another node by a line being drawn between them.

[0074] The commands 22, 23 can thus constitute condi-
tions, operators, parameters or subordinate commands, as
shown in FIG. 2. It is recognized that the tree structure with
commands can vary in extent, from a single chain of
commands to a large tree with many commands and subor-
dinate commands.

[0075] A command frame 24 may be noted around each
command. The command frame 24 may work in such a way
that it delimits a part of the base 1 which is to be associated
with the command and also in such a way that it is
recognized by the sensor device 2 and understood as an
indication that a command is being entered and thus work as
a command indicator. Between the commands 22, 23 or the
command frames 24 lines may be drawn which indicate
connections between the commands.

[0076] The shape of the command frames in FIGS. 2-4
constitutes only one example of how such frames can be
designed. Other shapes are possible and different shapes can
represent different types of commands or addresses. On the
base 1 there is also a “send” box 26 which indicates to the
sensor device that the commands are to be sent to the unit
provided with a processor. The “send” box 26 can be either
a pre-printed box comprising a specific, predefined part of
the position-coding pattern which codes for the “send”
function, or alternatively the “send” box 26 can be noted by
the user on the base 1 and provided with a particular symbol
or a particular command word which represents the “send”
function. As another alternative, the “send” box can be
omitted, by for example the sensor device connecting
directly to the computer network address when it identifies
a command box or an indication of a computer network
address.

[0077] As shown in FIG. 2, the user has noted the address
“my computer”’21 with a sensor device 2, which indicates to
the sensor device 2 the computer network address of the
user’s own computer. Around the address the command
frame 24 is noted, which defines the subarea of the position-
coding pattern which after the input will be associated with
the address by the sensor device. At the same time as the
noting is carried out, the sensor device reads off the position-
coding pattern and forms an electronic representation of the
graphical image that the address 21 and the command frame
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24 constitute. The graphical image is then interpreted using
OCR or ICR, so that an electronic form of the command “my
computer” is obtained and is stored in a memory in the
sensor device. Optionally, the address is stored together with
an indication that the noted “my computer” is an address and
not just a text string. As an alternative, the address derived
by the sensor device, for example 197.57.3.982, can be
stored. A representation of the surface on the base 1 which
is enclosed by command frame 24 is also stored in the sensor
device and associated with the address “my computer” as an
association with an IP address, here exemplified by
197.57.3.982.

[0078] When the user notes the command “format™22 and
the second command “hard disk”23 and the command
frames 24, the same procedure is repeated: the noted com-
mands are recorded in electronic form, interpreted and
stored together with the indication that they constitute
commands and with the subareas of the base 1 with which
they are associated. When the user then notes associations
25 between the commands 22, 23, this is also recorded and
stored as indications of how the commands 22, 23 are related
to each other.

[0079] A command string is formed in the sensor device
from the stored commands 22, 23 and associations 25, the
first component of the command string consisting of the
address that constitutes a root in the tree-like command
structure, that is the address “my computer”. Next associa-
tions 25 are followed, until the last command “hard disk”23
is reached, whereupon the command string is built up
gradually and finally assumes, for example, the form

[0080]
[0081] or alternatively
[0082] 197.57.3.982/format/hard disk

my computer/format/hard disk

[0083] Command strings may be formed and stored in
different ways. According to one alternative, each command
string that may be formed from a given command structure
or hierarchy may be stored. According to this alternative,
new command strings are added as new commands or
parameters are added to the command structure.

[0084] According to another alternative, a tree structure
that has been noted graphically and registered may be
represented in any appropriate way in the sensor device,
such as by means of any data structure for representing tree
structures. When a certain command is selected, by e.g.
registering a pair of coordinates within the command frame
on the base, the corresponding command string is formed
from the marked command or parameter and all other
commands or parameters through the root.

[0085] When the user marks the “send” box 26, the
command string is sent to the computer network address that
is indicated by the address “my computer”, whereupon the
unit 3 provided with a processor and connected to the
computer network address executes the command and its
hard disk is formatted.

[0086] In one embodiment of the present invention, the
unit 3 provided with a processor then sends an acknowl-
edgement to the sensor device 2 that the command has been
carried out. The acknowledgement can be presented to the
user in the form of a sound, light or vibration signal in the
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sensor device or by being displayed on some other unit in the
vicinity of the user, such as a mobile telephone or hand-held
computer.

[0087] A second application of an embodiment of the
present invention will now be described with reference to
FIG. 3. On a base 1 provided with a position-coding pattern,
an address 30 and a number of commands 31, 32, 33, 34, 35,
36, surrounded by command frames 24 and connected by
associations 25, have been noted in a similar way to that
described above with reference to FIG. 2. The commands
have been noted and linked together into a tree-like struc-
ture, where an address “home”30 indicates a computer
network address, e.g. of a unit which is situated in the user’s
intelligent home, which unit is arranged to control one or
more units provided with a processor in the user’s home.
Alternatively, each unit provided with a processor in the
user’s home can have a network address and can be con-
nected directly to the computer network, without any master
unit as in the example.

[0088] A number of units provided with a processor are
connected to the computer network address, which units are
addressed by the commands 31, 32, 33, 34. Other types of
units are possible and are to be regarded as covered by the
invention. Each unit can then be provided with a number of
commands or parameters for its control. In FIG. 3, the tree
structure is drawn out in full only for the temperature control
of'a heating system, but it is recognized that the structure can
be extended as new units are added, or as existing units are
provided with new functions. It is also recognized that the
tree structure shown in FIG. 3 is drawn mechanically and
that for the purpose of illustration it shows a larger part of
the tree structure than what is necessary for the example. In
an actual application the tree structure or command hierar-
chy may be hand-drawn, and only that part of the structure,
that is those commands, which are to be used are drawn, as
in FIG. 2. Alternatively, predefined and printed or machine
drawn command structures, or parts thereof, are conceiv-
able. These may e.g. be provided by the manufacturer of a
certain household appliance. Such predefined command
hierarchies may be expandable by e.g. allowing the user to
add further parameters or commands. It is also possible that
the manufacturer of a household appliance provides a com-
plete, predefined command hierarchy containing all the
necessary commands or parameters for an appliance or a
group of appliances. The command hierarchy may be pro-
vided in the form of a control base, e.g. a sheet or a paper,
provided with the position-coding pattern, on which the
command hierarchy is preprinted, but where the address has
not been filled out. A corresponding electronic version of the
command hierarchy may be provided in the form of software
for installation in the sensor device. The software provides
the necessary instructions for the sensor device to associate
the subareas of the position-coding pattern with the proper
command.

[0089] The user may install the appliance by filling in his
address with the sensor device, at the proper position in the
command hierarchy, thus making the appliance controllable
by means of the sensor device. Once the command hierarchy
has been installed in the sensor device, the user may use it
and add commands according to what has been described
above.
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[0090] Thus, the appliance manufacturer may provide its
customer with a product kit comprising the control base and
software for installation of the command hierarchy in the
sensor device.

[0091] A command 35 which indicates the temperature
parameter and a value command 36 for this are marked and
connected by means of an association line 25. The command
string which is generated for setting the temperature of the
heating installation is home/heating/temperature/20,

[0092] whereupon the heating installation in the user’s
home sets the temperature to 20 degrees, in response to the
user sending the command string to the computer network
address, which is indicated by the address “home” by
marking the node containing the temperature parameter and
then the “send” box 26. It is recognized that similar com-
mand structures can be constructed for all the other units 31,
32, 33, 34, whereby setting parameters and values can be
entered and sent to the units 31, 32, 33, 34.

[0093] FIG. 4 shows a third application of an embodiment
of the present invention. According to this application, the
input is carried out to programs in the user’s computer 3
(FIG. 1). Also in this case, an address 40 and a number of
commands 41, 42, 43, 44 have been drawn on a base 1 and
connected by associations 25 and marked with command
frames 24. A “send” box 26 is also arranged on the base 1.
A sketch 45 has also been noted on the base and recorded in
electronic form. The command structure in FIG. 4 comprises
an address “my computer”40 which indicates the address of
the user’s computer, and a graphics program 41, a word
processing program 42 and a spreadsheet program 43 which
are installed in the user’s computer 3.

[0094] In this example, the input of data in the form of a
sketch to the graphics program 41 is described, but it is
recognized that input to the word processing program 42 and
the spreadsheet program 43 can be carried out analogously.
Practically all information that can be noted on a base can
also be transferred in this way. Other examples are calendar
information, memos, database entries, etc.

[0095] As a subordinate command to the graphics pro-
gram, the command “import”44 has been noted and
recorded in electronic form using the sensor device. The
sketch 45 is connected by a line 47 to the command
“import”’44. The sketch 45 is stored in the sensor device in
the form of graphical data, below called “image data”. More
specifically, the sketch is stored as a graphics file, e.g. a
vector graphics file. This can be in a standard storage format
such as .wmf (Windows® Meta File) or in a storage format
specific to the sensor device. The file is transferred to the
unit provided with a processor before the command is
executed or in association with the command being
executed.

[0096] In response to the “send” box being marked, the
following command string is sent to the unit 3 provided with
a processor:

[0097] my computer/graphics program/import/image data.

[0098] The unit 3 provided with a processor receives the
command string and the image and causes the graphics
program to import the image. When a standard storage
format is used, the importing to the graphics program can be
carried out by the program’s existing capability of being
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executed by indicating a command string comprising a file
name. However, if a storage format specific to the sensor
device is used, it is necessary for the program that receives
the image data to have been provided with functionality for
handling the storage format of the sensor device.

[0099] Tt is recognized that additional commands to the
graphics program can be noted on the base 1 and used for
more precise control of the input of the sketch 45. As an
alternative, the area that is to constitute image data can be
marked in order to delimit it from other areas that are not
required to be transmitted to the unit 3 provided with a
processor. Such a mark 46 is shown in FIG. 4.

[0100] Abase 1 on which commands are noted can be used
repeatedly by the commands being stored in a memory in the
sensor device when the noting is carried out. This may mean
that the user can indicate to the sensor device which com-
mand is to be carried out by pointing at a written-down
command with the sensor device so that the sensor device
can read off the position-coding pattern corresponding to the
command. The sensor device may identify this command in
its memory and send it to the address with which the
command was associated when the noting on the base was
carried out. This may be done by simply recording a pair of
coordinates within the proper subarea of the position-coding
pattern, without marking any “send” box.

[0101] According to one embodiment of the invention,
further commands or parameters defining a previously noted
and recorded command may be added by being noted
graphically on the base and associated with the command in
question. In this way, a dynamic command structure is
obtained, which can be enlarged as new units are added or
enlarged with new commands. Commands that has been
added to the command hierarchy in this manner will thus
constitute parts of the command hierarchy as described
above.

[0102] The methods described here may be implemented
as a computer program product, as shown in FIGS. 6 and 7.
The computer program product comprises a computer pro-
gram which is stored in the program memory of the sensor
device and is executed in its processor. As an alternative, the
method can be implemented completely or partially in the
form of a product-specific circuit, such as for example an
ASIC, an FPGA or in the form of digital or analogue circuits
or in any suitable combination of these.

[0103] The following description is directed to the inven-
tive method based on FIGS. 6-12, which show different
embodiments of the invention, which may be used sepa-
rately or in combination.

[0104] FIG. 6 is a schematic flow chart for a method
according to of the invention. The method may be imple-
mented in e.g. a computer program product. A graphical
notation is received in step 50 in the sensor device 2. A
command for the unit 3 provided with a processor is
identified in step 51 based on the graphical notation. The
sensor device also receives in step 52 an address to the unit
3 provided with a processor. In step 53, the command is sent
to the address. Step 53 may be initiated in different manners,
by e.g. the sensor device 2 detecting a “send”-box on the
base, by receiving a send command or any other indication
such as a button being depressed etc.

[0105] FIG. 7 is a schematic flow chart for a method
according to an embodiment of the invention. In FIG. 7, the
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step 51 for identifying the command for the unit 3 provided
with a processor, comprises a substep 51a of at least partly
converting the graphical notation into a machine readable
character format by e.g. ICR (intelligent character recogni-
tion) or HWR (handwriting recognition), based on the
output from step 51a, whereupon the command may be
identified in step 515. Thus, a command that is written in
plain text may be identified, either directly from the actual
combination of machine readable characters, or by retriev-
ing a related command from a database on the basis of the
character combination. Likewise, the sensor device may be
arranged to identify an address from such a character com-
bination (step 52).

[0106] FIG. 8 is a schematic flow chart for a method
according to another embodiment of the invention. In FIG.
8 the step 51 of identifying the command comprises a first
substep 51c¢ of identifying a graphical symbol, which may be
predefined, and thus recognized, as being equivalent to a
certain command. In a second substep 515, the correspond-
ing command is identified. For example, a cross mark (“X”)
could be interpreted as a “delete” command. Likewise, the
sensor device may be arranged to identify an address from
such a graphical symbol (step 52).

[0107] Evidently, the embodiments of FIGS. 7 and 8 may
be combined, by the sensor device being capable of first
determining whether a command or address is recorded in
plain text or not, and then identifying the command or
address based on either a character combination or a graphi-
cal symbol.

[0108] Further commands may be added in additional
steps (not shown) corresponding to those described in FIGS.
6-8.

[0109] FIG. 9 is a schematic flow chart for a method
according to yet another embodiment of the invention. In
FIG. 9, the step 51 of identifying the command further
comprises the substep 514 of detecting a command indica-
tor, such as the command indicators 24 of FIGS. 2-4. In
connection with the detection of the command indicator, a
subarea of the position-coding pattern may be identified in
step 51e. The subarea may be associated with the command
in step 51f, such that a recording of a pair of coordinates
within the subarea will be interpreted by the sensor device
as being equal to a recording of the associated command.

[0110] FIG. 10 is a schematic flow chart for a method
according to a further embodiment of the invention. In FIG.
10 the step 52a of receiving the address comprises receiving
the address from a memory 55, which may be incorporated
in the sensor device 2.

[0111] FIG. 11 is a schematic flow chart for a method
according to another embodiment of the invention. In FIG.
11, the command (in step 51), the address (in step 52b) and
the association (in step 54) are all identified based on the
graphical notation 50.

[0112] FIG. 12 illustrates an embodiment of a method
according to the invention, in which a command hierarchy
in step 57 has been provided in a memory 56 of the sensor
device 2. The command hierarchy may be provided by
storing graphical notations that has been made at earlier
occasions. It may also be provided by downloading into the
memory 56 from e.g. an external memory medium, e.g. via
any one of the communication paths discussed above in



US 2007/0152987 Al

relation to FIG. 1. In the memory 56, commands may be e.g.
associated with subareas of the position-coding pattern.

[0113] InFIG. 12, the step 51 of identifying the command
may comprise a substep 51g of receiving a pair of coordi-
nates from a subarea that is associated with the command.
Thus, in substep 51/, the command associated with the
subarea is identified.

[0114] FIG. 12 also illustrates that based on the command
hierarchy, command strings may be formed. The command
strings may be formed while commands are being entered
through graphical notations or in response to a command
being identified through e.g. a graphical symbol or through
a pair of coordinates within a predefined subarea.

[0115] Different procedures for preprogramming or pre-
defining addresses and/or commands are conceivable.

[0116] One alternative is to use a special purpose form
provided with a position-coding pattern, where the user, in
e.g. dedicated boxes, writes a short name, an address or a
command that is to be made identifiable for the sensor
device.

[0117] Another option is to perform the preprogramming
by means of a unit that communicates with the sensor
device, such as a computer, a PDA etc. Such a unit may
communicate via e.g. a computer network or via short range
communication such as Bluetooth® or IrDA.

[0118] From the above description, it should be apparent
to the person skilled in the art that different embodiments of
the method according to the invention may be combined and
that the steps may be performed in different order.

[0119] The graphical notation may also comprise e.g. data
in the form of e.g. figures, text, sketches or graphics, which
is recorded by the sensor device 2 and associated with
commands or addresses as described above with reference to
FIG. 4.

[0120] The sensor device may be programmed to evaluate
the graphical notations as they are received, based on their
contents. For example, a plain text command, a graphical
symbol or a command indicator may trigger the above
described method of identifying commands. All other, non-
recognized data may be treated in any standard fashion, such
as may be stored as strokes, i.e. sequences of coordinate
pairs, in the memory of the sensor device 2.

[0121] The invention can also be varied in other ways
within the scope of the appended claims.

[0122] For example, many different types of position-
coding pattern are conceivable, in addition to those shown
herein. The position-coding pattern does not necessarily
need to be optically detectable. It could, for example, be
readable by magnetic, capacitive, inductive, chemical or
acoustic means. However, this would require a different type
of sensor to be used.

[0123] The position-coding pattern in WO 01/26032 can
code coordinates of a very large number of unique positions
or points. It can be considered as though all these points
together make up an imaginary surface which is consider-
ably larger than any single base. This imaginary surface can
be divided into different areas which are reserved for dif-
ferent applications. An area can, for example, be reserved for
controlling units provided with a processor. Information
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defining such areas and functions connected thereto can be
stored in the pen and utilized for controlling the function of
the pen.

[0124] Another alternative is to allow commands to be
noted within practically any part of the imaginary surface. In
this way almost any surface which is provided with a
position-coding pattern can be used for entering commands
and for the associated control of a unit provided with a
processor. In this embodiment measures may possibly need
to be taken to prevent interference, as certain areas can
previously have been reserved for certain functions.

[0125] The address to which commands and data are sent
can be identified by, for example, looking up addresses in a
database external to the sensor device. Both commands and
address could be sent to an external unit for interpretation
and further processing. This interpretation can be carried out
in the sensor device, in the unit provided with a processor,
or in some other external unit, possibly dedicated to the

purpose.

[0126] 1t is further possible to determine in advance the
address to which the command string is to be sent, for
example, by the sensor device being pre-programmed with
such information. According to this embodiment, it is not
necessary to note an address graphically. At least one
command can be noted, but command structures as
described above can also be noted and stored according to
this embodiment. Alternatively, the address to which the
command string is to be sent may be associated with a
specific area of the position-coding pattern, and thus with a
specific base on which that area of the position-coding
pattern is arranged.

[0127] As an alternative to storing the commands as a
dynamic structure, it is possible to store a plurality of
command strings where each command string represents a
conceivable combination of commands.

[0128] The form in which the commands and the address
are sent can also vary: it is, for example, possible to send raw
data in the form of the images which the sensor device takes
of the base. It is also possible to send some form of
processed, for example compressed, image data, a series of
coordinates which has been derived from the images and
which represents the movement of the sensor device across
the base, or commands or address in character-coded format.
Other ways of sending commands, addresses or data are not
excluded.

[0129] Tt is also possible to permit association of com-
mands and/or data that are on different bases. This could, for
example, be carried out by an address being noted on a first
base and a command being noted on a second base, then the
address and the command are linked by the bases being
arranged next to each other, after which a line is drawn
between the address and the command. The discontinuity in
the position-coding pattern which then probably arises, can
be handled by the sensor device, e.g. by creating an asso-
ciation between the two areas of the position-coding pattern
on the respective side of the discontinuity, such as is
described in WO 01/75781, which is hereby incorporated
through this reference.

[0130] The sending of address, commands and data to the
unit provided with a processor can be initiated by the use of
the “send” button, but can also be initiated in response to an
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indication being written down on the base. For example, the
drawing of a frame around a command can initiate trans-
mission. It is also possible to initiate transmission as soon as
the sensor device has recorded a complete command string,
or when a partial area within a frame is marked which
surrounds an already written-down command. Further alter-
natives for initiating sending comprises, but is not limited to
voice control, depressing a button on the pen etc.

[0131] In addition, entry of addresses and commands can
be marked by, for example, the user pressing a button on the
sensor device. This can precede the entry of a command, but
the button can also be held depressed during the whole or
part of the entry procedure.

[0132] Other variations and combinations are also pos-
sible within the scope of the appended claims.
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What I claim and desire to secure by Letters Patent: is:
1. A method for controlling a unit provided with a
processor, characterized by:

receiving at least one graphical notation in the form of
positions representing a sensor device’s movement
across a base that is provided with a position-coding
pattern, while the graphical notation was made,

identifying, based on said at least one graphical notation,
at least one command for said unit provided with a
processot,

receiving an address to the unit provided with a processor,
and

controlling the unit provided with a processor by sending
said at least one command to the address.

#* #* #* #* #*



