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(57) Abstract: In an apparatus (1), such as a database or a processor/memory combination of a remote control system (10), for
supplying for example infrared codes defining functions for remotely controlling devices, code-sets comprise function-code-com-
binations for each one of two/more different functions. By distinguishing main- functions such as power on/otf and sub-functions
such as channel up/down and volume up/down, code-sets can be allocated to a group of code-sets for a target device in case a
code of a function-code-combination for the main- function is valid for the target device. This increases an efficiency of the appa-
ratus (1). The group of code-sets may form a tree, whereby the main- function and its code(s) form a root of the tree, whereby a
sub-function forms a branch of the tree and a code or codes detining this sub-function form a leaf or leaves of the branch. The
group of code-sets may be detined for device-types and/or device-brands.
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Remote control codes

FIELD OF THE INVENTION

The invention relates to an apparatus for supplying codes for remotely
controlling devices, and also relates to a remote control system comprising the apparatus, to a
method for supplying codes for remotely controlling devices, to a computer program product
to be run via a computer for performing the method, and to a medium for storing and
comprising the computer program product.

Examples of such a remote control system are universal remote control units,

and examples of such devices are consumer products and non-consumer products.

BACKGROUND OF THE INVENTION
US 6,008,735 discloses a method and system for programming a remote

control unit to control the operation of a controllable device.

SUMMARY OF THE INVENTION

It is an object to provide an apparatus for supplying codes for remotely
controlling devices.

Further objects are to provide a remote control system, a method, a computer
program product and a medium.

A first aspect of the invention provides an apparatus for supplying codes for
remotely controlling devices, the codes defining functions to be performed by the devices, a
code-set comprising a function-code-combination for each one of two or more different
functions, at least one of the different functions being a main-function and at least one other
of the different functions being a sub-function, and the code-set forming part of a group of
code-sets for a target device in case a code of a function-code-combination for the main-
function is valid for the target device. So, under a condition that a code of a function-code-
combination for a main-function is valid for the target device, a code-set is allocated to a
group of one or more code-sets.

Examples of the functions to be performed by the devices are power on/off,

digit, text, input, menu, back, mute, channel up/down, volume up/down etc. A valid code is a
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code that works for the target device (in other words a valid code is a code that results in the
main-function being performed) and a non-valid code is a code that does not work for the
target device (in other words a non-valid code is a code that does not result in the main-
function being performed). By distinguishing between a main-function and sub-functions,
different first and second functions are distinguished from each other. The different first and
second functions are for example more and less important functions or more and less
discriminating functions or other kinds of different functions. Code-sets each comprising two
or more function-code combinations are grouped in dependence of their codes that define the
main-function. So, in dependence of these main-codes being valid for the target device or
not, a large number of function-code-combinations is divided into several groups. Each one
of these groups comprises a smaller number of function-code-combinations. A first group for
example comprises all function-code-combinations of all code-sets comprising a valid code
that defines the main-function. A second group for example comprises all function-code-
combinations of all code-sets comprising a non-valid code that defines the main-function.
Owing to the fact that the first group comprises the code that allows the main-function to be
performed by the target device and that the second group comprises a code that does not
allow the main-function to be performed by the target device, the first group is more
interesting for the target device. As a result, the large number of function-code-combinations
available for the target device has been reduced, and the apparatus can supply those codes,
that are possibly interesting for the target device, more efficiently.

It is not to be excluded that different codes each defining one and the same
main-function are valid for the target device. So, these codes do for example not need to be
identical bit by bit, fuzzy matches are allowed, what’s important is that cach one of these
codes works for the target device. Instead of using one of the different functions as a main-
function and using all others of the different functions as sub-functions, it is not to be
excluded that two or more of the different functions are used as main-functions and all others
of the different functions are used as sub-functions. Different code-sets may comprise a
function-code-combination for different numbers of different functions.

According to an embodiment, an apparatus is defined by the group of code-
sets forming a tree, the main-function and a code or codes defining the main-function
forming a root of the tree, the sub-function forming a branch of the tree and a code or codes
defining the sub-function forming a leaf of the branch. Usually, a tree comprises a root with
several branches and with several leaves per branch. Other constructions than trees are

however not to be excluded, such as a pyramid and a river bedding (a river delta).
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According to an embodiment, an apparatus is defined by the group of code-
sets being defined for a particular device-type and/or a particular device-brand. This way, the
group of code-sets can be further reduced, and the apparatus can supply those codes, that are
possibly interesting for the target device, even more efficiently.

According to an embodiment, an apparatus is defined by the apparatus
comprising a database, and the group of code-sets being stored in a group of mutually linked
fields in the database. This group of mutually linked fields for example defines the root of the
tree and its branches and its leaves per branch.

According to an embodiment, an apparatus is defined by the apparatus
comprising a processor for creating the group of code-sets and further comprising a memory
for storing the group of code-sets. This processor for example groups the code-sets in
dependence of their codes that define the main-function. So, in dependence of these main-
codes being valid for the target device or not, a large number of function-code-combinations
is divided into several groups etc.

According to an embodiment, an apparatus is defined by the main-function
being pre-stored and/or being selectable by a user. According to a first option, the main-
function may be pre-defined and pre-stored. According to a second option, a user may select
which function(s) is(are) considered to be the main-function(s).

According to an embodiment, an apparatus is defined by the main-function
being a power on/off function for switching the power on/off of the target device. The power
on/off function is one of the functions that cannot be spared easily. Such a power on/off
function may be a discrete function or a toggle function or another function.

According to an embodiment, an apparatus is defined by the codes being
infrared codes destined for the devices. Other kinds of codes such as radio frequency codes
are not to be excluded.

A second aspect of the invention provides a remote control system comprising
the apparatus as defined above, the remote control system further comprising a transmitter for
transmitting the codes to the devices. Such a remote control system may be a single remote
control unit or may comprise two or more interacting remote control parts.

According to an embodiment, a remote control system is defined by the
remote control unit further comprising a controller for controlling the transmitter for
automatically transmitting the codes of the group of code-sets to the target device and further

comprising a receiver for receiving a signal from a user or from the target device, the signal
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indicating one or more of the codes being valid for the target device. This way, the remote
control system is programmed to control the target device.

According to an embodiment, a remote control system is defined by the
remote control system further comprising a programmable part for mapping a key or another
input to a particular function-code combination. This key or other kind of input does not
necessarily need to be pre-destined for a particular function. So, it is not to be excluded that a
key or another input destined for a first function is mapped to a function-code combination
defining a completely different second function.

According to an embodiment, a remote control system is defined by the
controller having a first generation mode for generating the codes at a first speed and having
a jump back mode for jumping back a number of generated codes in response to a reception
of the signal and having a second generation mode for generating the codes at a second speed
that is more slowly than the first speed. These modes will further increase an efficiency of the
remote control system.

It should be noted that a remote control system comprising a controller with
generation and jump back modes may be realized independently from the apparatus as
defined above. In other words, a remote control system comprising a controller with
generation and jump back modes does not necessarily require a code-set to be allocated to a
group of code-sets for a target device under the condition that a code of a function-code-
combination for a main-function is valid for a target device.

A third aspect of the invention provides a method for supplying codes for
remotely controlling devices, the codes defining functions to be performed by the devices, a
code-set comprising a function-code-combination for each one of two or more different
functions, one of the different functions being a main-function and the other ones of the
different functions being sub-functions, the method comprising a step of allocating a code-set
to a group of code-sets for a target device in case a code of a function-code-combination for
the main-function is valid for the target device.

A fourth aspect of the invention provides a computer program product to be
run via a computer for performing a method as defined above.

A fifth aspect of the invention provides a medium for storing and comprising
the computer program product as defined above.

Embodiments of the remote control system and of the method and of the
computer program product and of the medium correspond with the embodiments of the

apparatus.
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An insight might be that one or more of the functions to be performed by the
devices to be controlled are more important or more discriminating than other functions or
are otherwise different from the other functions. A basic idea might be that main-functions
and sub-functions are to be distinguished from each other and might further be that code-sets
cach comprising two or more function-code combinations are to be grouped in dependence of
their codes that define the main-function(s).

The invention solves a problem to provide an apparatus for supplying codes
for remotely controlling devices. The invention is advantageous in that the apparatus can
supply the codes more efficiently.

These and other aspects of the invention are apparent from and will be

clucidated with reference to the embodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:
Fig. 1 shows a first embodiment of an apparatus in the form of a database,
Fig. 2 shows a second embodiment of an apparatus in the form of a database,
Fig. 3 shows a third embodiment of an apparatus comprising a processor and a
memory, and

Fig. 4 shows an embodiment of a remote control system.

DETAILED DESCRIPTION
A remote control system such as a universal remote control unit for example
comprises the following five code-collections, each code-collection defining a code C per

function F1-F10 (first table):
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F1 | Cl F1 | C21 F1 | C21 F1 | Cl F1 |Cl
F2 | C2 F2 | C22 F2 | C32 F2 | C2 F2 | C2
F3 [ C3 F3 | C23 F3 | C23 F3 | CI3 F3 | CI3
F4 | C4 F4 | C24 F4 | C34 F4 | C4 F4 | Cl4
F5 [ C5 F5 | C25 F5 | C25 F5 | CI5 F5 | C5
F6 | C6 F6 | C26 F6 | C36 F6 | C6 F6 | Cl6
F7 | C7 F7 | C27 F7 | C27 F7 | C17 F7 | C17
F8 | C8 F8 | C28 F8 | C38 F8 | CI8 F8 | CI8
F9 | C9 F9 | C29 F9 | C29 F9 | C9 F9 | C9
F10 | C10 F10 | C30 F10 | C40 F10 | C20 F10 | C10

The function F1 is for example a power on/off function, the function F2 is for
example a digit function, the function F3 is for example a text function, the function F4 is for
example an input function, the function F5 is for example a menu function, the function F6 is
for example a back function, the function F7 is for example a mute function, the function F8
is for example a channel up/down function etc. These functions are to be performed by
devices to be controlled by the universal remote control unit in response to receptions of
(infrared or other kinds of) codes transmitted by the universal remote control unit.

Owing to the fact that there are many devices of different types and brands, a
universal remote control unit comprises many different code-collections. A user of the
universal remote control unit has to find out which code-collection offers the best control per
device.

According to the example disclosed in the first table, five different code-
collections comprising fifty function-code-combinations have to be checked. This is a
relatively inefficient solution, owing to the fact that for a target device that accepts the
function-code-combination F1-C1, the function-code-combination F1-C21 will probably not
be accepted. In other words, the first, fourth and fifth code-collections might be suitable for
the target device, and the second and third code-collections are probably not.

According to the invention, a relatively efficient solution is offered, in that
code-sets are grouped that comprise a function-code-combination for each one of two or
more different functions. Thereby, at least one of the different functions is defined to be a
main-function and at least one other of the different functions is defined to be a sub-function.

A code-set forms part of a group of code-sets for a target device in case a code of a function-
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code-combination for the main-function is valid for the target device. The example disclosed

in the first table then becomes (second table):

F2 | C2

F3 |C3 |CI3

F4 |C4 | Cl4

F5 |C5 | CI5
F1 | Cl F6 |C6 |Cl6

F7 | C7 | C17

F8 [ C8 | CI8

F9 | C9

F10 | C10 | C20

The example disclosed in the second table only comprises seventeen function-
code-combinations that need to be checked. The reduction from fifty to seventeen function-
code-combinations is a great improvement of the efficiency. In this example as disclosed in
the second table, the function F1 being a power on/off function has been defined to be a
main-function and all other functions F2-F10 are considered to be sub-functions, but an other
function and/or more than one function may be defined to be a main-function.

Another way of looking at the example disclosed in the second table is that the
group of code-sets forms a tree. The main-function F1 and a code C1 defining the main-
function F1 form a root of the tree. The sub-functions F2-F10 form branches of the tree, and
a code or codes defining a sub-function form a leaf of this branch (C2 for F2, C3 and C13 for
F3, C4 and C14 for F4, C5 and C15 for F5, C6 and C16 for F6, C7 and C17 for F7, C8 and
C18 for F8, C9 for F9, and C10 and C20 for F10).

To further improve the efficiency, the group of code-sets may be defined for a
particular device-type and/or a particular device-brand. Thereto, a user might need to select
and/or enter the device-type and/or the device-brand of the target device.

A first possible realization of an apparatus that forms part of a remote control
system is shown in the Fig. 1. This is a first embodiment of an apparatus that is here in the
form of a database 100. The group of code-sets is stored in a group of mutually linked fields
101-106, 111-119 in the database 100. In a first row, in a first column, a first ficld 101
defines a first function-code-combination (for example F1-C1) comprising a first function

(the main-function, for example F1). Thereto, for example the entire first function-code-
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combination is stored in the first field 101, or only the code of the first function-code-
combination is stored in this first field 101, whereby the first column is indicating the first
function of the first function-code-combination.

In the first row, in a second column, a second ficld 102 defines a second
function-code-combination (for example F2-C2) comprising a second function (a sub-
function, for example F2). Thereto, for example the entire second function-code-combination
is stored in the second field 102, or only the code of the second function-code-combination is
stored in this second field 102, whereby the second column is indicating the second function
of the second function-code-combination.

In the first row, in a third column, a third field 103 defines a third function-
code-combination (for example F3-C3) comprising a third function (a sub-function, for
example F3) and a fourth field 104 defines a fourth function-code-combination (for example
F3-C13) comprising the third function (a sub-function, for example F3). Thereto, for example
the entire third (fourth) function-code-combination is stored in the third (fourth) field 103
(104), or only the code of the third (fourth) function-code-combination is stored in this third
(fourth) field 103 (104), whereby the third column is indicating the third function of the third
(fourth) function-code-combination.

In the first row, in a last column, a sixteenth field 105 defines a sixteenth
function-code-combination (for example F10-C10) comprising a tenth function (a sub-
function, for example F10) and a seventeenth field 106 defines a seventeenth function-code-
combination (for example F10-C20) comprising the tenth function (a sub-function, for
example F10). Thereto, for example the entire sixteenth (seventeenth) function-code-
combination is stored in the sixteenth (seventeenth) field 105 (106), or only the code of the
sixteenth (seventeenth) function-code-combination is stored in this sixteenth (seventeenth)
field 105 (106), whereby the last column is indicating the tenth function of the sixteenth
(seventeenth) function-code-combination.

Similarly, in a second row, in a first column, a field 111 defines a further first
function-code-combination of another tree (for example F1-C21) comprising a first function
(the main-function, for example F1). Thereto, for example the entire further first function-
code-combination is stored in the field 111, or only the code of the further first function-
code-combination is stored in this first field 111, whereby the first column is indicating the
first function of the further first function-code-combination.

In the second row, in a second column, a field 112 defines a further second

function-code-combination of the other tree (for example F2-C22) comprising a second
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function (a sub-function, for example F2) and a field 113 defines a further third function-
code-combination of the other tree (for example F2-C32) comprising the second function (a
sub-function, for example F2). In the second row, in a third column, a field 114 (115, 116)
defines a further fourth (fifth, sixth) function-code-combination of the other tree comprising a
fourth function. In the second row, in a last column, a field 117 (118, 119) defines yet further
function-code-combinations of the other tree etc.

A second possible realization of an apparatus that forms part of a remote
control system is shown in the Fig. 2. This is a second embodiment of an apparatus that is
here in the form of a database 100. The group of code-sets is stored in a group of mutually
linked fields 101-106, 111-119 in the database 100. In a first row, a first field 101 defines a
first function-code-combination (for example F1-C1) comprising a first function (the main-
function, for example F1). Thereto, for example the entire first function-code-combination is
stored in the first field 101, or only the code of the first function-code-combination is stored
in this first field 101, whereby the first field separation following the first field 101 is
indicating that this function is the first function of the first function-code-combination.

In the first row, after the first field separation, a second field 102 defines a
second function-code-combination (for example F2-C2) comprising a second function (a sub-
function, for example F2). Thereto, for example the entire second function-code-combination
is stored in the second field 102, or only the code of the second function-code-combination is
stored in this second field 102, whereby the first field separation following the first field 101
or the second field separation following the second field 102 is indicating that this function is
the second function of the second function-code-combination.

In the first row, after the second field separation, a third field 103 defines a
third function-code-combination (for example F3-C3) comprising a third function (a sub-
function, for example F3) and a fourth field 104 defines a fourth function-code-combination
(for example F3-C13) comprising the third function (a sub-function, for example F3).
Thereto, for example the entire third (fourth) function-code-combination is stored in the third
(fourth) field 103 (104), or only the code of the third (fourth) function-code-combination is
stored in this third (fourth) field 103 (104), whereby the previous or coming field separation
is indicating that this function is the third function of the third (fourth) function-code-
combination.

In the first row, a sixteenth field 105 defines a sixteenth function-code-
combination (for example F10-C10) comprising a tenth function (a sub-function, for example

F10) and a seventeenth field 106 defines a seventeenth function-code-combination (for
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example F10-C20) comprising the tenth function (a sub-function, for example F10). Thereto,
for example the entire sixteenth (seventeenth) function-code-combination is stored in the
sixteenth (seventeenth) field 105 (106), or only the code of the sixteenth (seventeenth)
function-code-combination is stored in this sixteenth (seventeenth) field 105 (106), whereby
the previous field separation is indicating that this function is the tenth function of the
sixteenth (seventeenth) function-code-combination. Similarly, in a second row, fields 111-
119 etc.

Mutually linked fields are for example sub-fields of a larger field or are for
example subsequent fields with subsequent field numbers or are for example fields with
mutually linked field numbers or are for example fields whereby another mechanism takes
care of mutually linking these fields.

A third possible realization of an apparatus 1 that forms part of a remote
control system is shown in the Fig. 3. This is a third embodiment of an apparatus 1 that
comprises a processor 200 for creating the group of code-sets and a memory 300 for storing
the group of code-sets. The processor 200 and the memory 300 are coupled to each other and
are cach further coupled to an input interface 400 and to an output interface 500. The
processor 200 creates the group of code-sets as described for the first and second tables and
for the Fig. 1 and 2. The memory 300 may partly or entirely correspond with the database
100 or not.

In the Fig. 4, an embodiment of a remote control system 10 is shown
comprising the apparatus 1. This remote control system 10 is in the form of a remote control
unit, but alternatively the remote control system 10 may comprise two or more interacting
remote control parts, such as for example (not shown) a first hand-held-part and a second
target-device-part etc. The remote control system 10 further comprises a transmitter 11
coupled to the apparatus 1 for transmitting the codes to the devices via an output 15. The
remote control system 10 may further comprise a controller 12 coupled to the apparatus 1 and
to the transmitter 11 for controlling the transmitter 11 for automatically transmitting the
codes of the group of code-sets to the target device for determining which codes are valid for
this target device. This way, the remote control system 10 can be programmed to control the
target device. The remote control system 10 may further comprise a receiver 13 coupled to
the apparatus 1 and to the controller 12 for receiving a signal from a user or from the target
device via an input 16. This signal indicates one or more of the transmitted codes being valid
for the target device. The remote control system 10 may further comprise a programmable

part 14 such as a man-machine-interface for mapping a key or another input to a particular
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function-code combination. Such a man-machine-interface may take the place of the receiver
13 for receiving the signal from the user. This key or other kind of input does not necessarily
need to be pre-destined for a particular function. So, it is not to be excluded that a key or
another input destined for a first function is mapped to a function-code combination defining
a completely different second function. Preferably, the controller 12 has a first generation
mode for generating the codes at a first speed and has a jump back mode for jumping back a
number of generated codes in response to a reception of the signal and has a second
generation mode for generating the codes at a second speed that is more slowly (less fast)
than the first speed. During the first generation mode, the user cannot react in due time, but
this doesn’t matter as long as the generated codes are not valid. When a generated code
appears to be valid, the user reacts too late, and this results in the jump back mode. Then a
pre-defined number of recently generated codes are generated again, but now at a lower
speed, that allows the user to react in due time.

The main-function may be pre-stored and/or may be selectable by the user. In
the Fig. 4, of the apparatus 1, the processor 200 is coupled to the controller 12. Alternatively,
the processor 200 and the controller 12 may form part of an integrated solution. The input
interface 400 is for example coupled to the receiver 13 (alternatively, one of them may form
part of the other, explicitly or implicitly) or is for example coupled (not shown) to the man-
machine-interface (alternatively, one of them may form part of the other, explicitly or
implicitly) or to the controller 12 (alternatively, one of them may form part of the other,
explicitly or implicitly) and the output interface 500 is for example coupled to the transmitter
11 (alternatively, one of them may form part of the other, explicitly or implicitly) or is for
example coupled (not shown) to the man-machine-interface or to the controller 12. So,
alternative constructions and alternative couplings are not to be excluded.

The code-collections disclosed in the first table do often not allow an optimum
solution to be found, owing to the fact that per code-collection one or more of the function-
code-combinations will often not work for the target device. Compared to these code-
collections, the creation of a group of code-sets for a target device for which group the main-
code defining the main-function is valid for the target device will at least offer a larger
chance to find an optimum solution, owing to the fact that several code-sets are combined.

A tree-based database or processor/memory combination or remote control
unit can be built from scratch, created from any existing database, or generated from a

traditional code-collection-based database. This can be done design-time or run-time.
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Firstly, one or multiple main-functions that are to be used as a root or roots of
the tree are to be selected and/or generated. Then the tree or trees are to be computed for a
brand/device combination, for a device, for a brand, or over a full database. For example an
algorithm iterates over all code-collections for the brand/device combination, for the device,
for the brand, or over the full database. For each unique main-code for the main-function, a
tree is computed. Thereby it must be noted that two codes are considered to be equal if they
have the same effect on the target device. So although, they aren’t bit-wise the same, they
still can be ‘the same’ (‘fuzzy match’). One or multiple code-collections will be mapped onto
a tree. When multiple trees exist, an order may be given to these trees. This could be based
on the order of the code-collections that have been used or on another kind of priority.

Then for example an algorithm iterates over al these code-collections that will
be mapped into the single tree. Each sub-function is a branch of the tree. For each sub-
function, its code is added as a leaf to the branch. If two codes are similar (bit-wise or fuzzy),
only one code will be added to the branch in the tree. If they are different each unique one
will be added. A weighing algorithm may be used to give weight to the multiple codes. For
example, the code that comes out of the highest-priority code-collection may get the highest
weight, or the numbers of prevalence of each unique code may be counted and the counting
results may be weighted. This all may be repeated for all different trees for the brand/device
combination.

To set-up a universal remote control unit, a user may switch this control unit
into a programming mode. This can be done by pressing a key (combination), using the menu
on a screen, etc. Then the user may for example select for what device and brand the control
unit is to be configured. Depending on the form-factor of the control unit there can be
different ways of doing this. For example an algorithm iterates over all trees for the chosen
brand/device combination, and the main-code defining the main-function is sent out. Either
the user or the control unit has to check whether the target device has reacted to the
transmission of the main-code. Then this tree may be installed into the control unit. The key
corresponding to the tree’s main-code (main-function for example power on/off) will now
certainly work. Consequently, all other sub-functions of the tree have to be checked. If there
is only one code as a leaf, this code has to be installed. If a certain sub-function has multiple
codes as leaves, either one with the highest priority is to be installed or one or more with a
higher priority than others may be installed (for example in case the control unit is capable of

transmitting two or more codes per function shortly after one another).
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It may need to be tested if all keys work or not. If they don’t work, this may be
indicated. There can be different ways to indicate this. On a control unit having a liquid
crystal display screen, this screen can be used. Another way of indicating this is pressing-
and-holding the non-working (or incorrectly working) key. Then, for example an algorithm
iterates over all possible codes of the function corresponding to the user-indicated key (this
can be a hard-key or soft-key), and the code is sent. When the user has indicated that the code
worked, that code is installed under this key.

Alternatively, for example an algorithm can not only iterate over codes for a
given (sub-) function, but can also iterate over codes for related (sub-) functions. For
example, in case the user cannot find a satisfying code, it might be that a code from a
different (sub-) function would be a better. To do so, the control unit may implement what
different (sub-) functions may be mapped to a specific key. For example functions like
‘Program’, ‘Show-view’ and “Timer’ are different functions with a similar effect. If there is
just one ‘Program’ key on a control unit, the user might expect any of these to work.
Sometimes there is no key for an important function, and at the same time there are keys that
won’t work for a specific device. For example in case the user’s TV has “Ambilight”, it
might be allowed to put the “Ambilight” function under for example the ‘Tele-text OFF’ key.

Summarizing, according to an embodiment and without excluding further
embodiments, in an apparatus 1, such as a database or a processor/memory combination of a
remote control unit 10, for supplying for example infrared codes defining functions for
remotely controlling devices, code-sets comprise function-code-combinations for each one of
two/more different functions. By distinguishing main-functions such as power on/off and
sub-functions such as channel up/down and volume up/down, code-sets can be allocated to a
group of code-sets for a target device in case a code of a function-code-combination for the
main-function is valid for the target device. This increases an efficiency of the apparatus 1.
The group of code-sets may form a tree, whereby the main-function and its code(s) form a
root of the tree, whereby a sub-function forms a branch of the tree and a code or codes
defining this sub-function form a leaf or leaves of the branch. The group of code-sets may be
defined for device-types and/or device-brands.

While the invention has been illustrated and described in detail in the drawings
and foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments. For
example, it is possible to operate the invention in an embodiment wherein different parts of

the different disclosed embodiments are combined into a new embodiment.
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Other variations to the disclosed embodiments can be understood and effected
by those skilled in the art in practicing the claimed invention, from a study of the drawings,
the disclosure, and the appended claims. In the claims, the word "comprising” does not
exclude other elements or steps, and the indefinite article "a" or "an" does not exclude a
plurality. A single processor or other unit may fulfill the functions of several items recited in
the claims. The mere fact that certain measures are recited in mutually different dependent
claims does not indicate that a combination of these measured cannot be used to advantage. A
computer program may be stored / distributed on a suitable medium, such as an optical
storage medium or a solid-state medium supplied together with or as part of other hardware,
but may also be distributed in other forms, such as via the Internet or other wired or wireless

telecommunication systems. Any reference signs in the claims should not be construed as

limiting the scope.
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CLAIMS:

1. An apparatus (1) for supplying codes for remotely controlling devices, the
codes defining functions to be performed by the devices, a code-set comprising a function-
code-combination for each one of two or more different functions, at least one of the different
functions being a main-function and at least one other of the different functions being a sub-
function, and the code-set forming part of a group of code-sets for a target device in case a

code of a function-code-combination for the main-function is valid for the target device.

2. An apparatus (1) as defined in claim 1, the group of code-sets forming a tree,
the main-function and a code or codes defining the main-function forming a root of the tree,
the sub-function forming a branch of the tree and a code or codes defining the sub-function

forming a leaf of the branch.

3. An apparatus (1) as defined in claim 1, the group of code-sets being defined

for a particular device-type and/or a particular device-brand.

4. An apparatus (1) as defined in claim 1, the apparatus (1) comprising a
database (100), and the group of code-sets being stored in a group of mutually linked fields
(101-106, 111-119) in the database (100).

5. An apparatus (1) as defined in claim 1, the apparatus (1) comprising a
processor (200) for creating the group of code-sets and further comprising a memory (300)

for storing the group of code-sets.

6. An apparatus (1) as defined in claim 1, the main-function being pre-stored

and/or being selectable by a user.

7. An apparatus (1) as defined in claim 1, the main-function being a power on/off

function for switching the power on/off of the target device.
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8. An apparatus (1) as defined in claim 1, the codes being infrared codes destined
for the devices.
9. A remote control system (10) comprising the apparatus (1) as defined in claim

1, the remote control system (10) further comprising a transmitter (11) for transmitting the

codes to the devices.

10. A remote control system (10) as defined in claim 9, the remote control system
(10) further comprising a controller (12) for controlling the transmitter (11) for automatically
transmitting the codes of the group of code-sets to the target device and further comprising a
receiver (13) for receiving a signal from a user or from the target device, the signal indicating

one or more of the codes being valid for the target device.

11. A remote control system (10) as defined in claim 10, the remote control
system (10) further comprising a programmable part (14) for mapping a key or another input

to a particular function-code combination.

12. A remote control system (10) as defined in claim 10, the controller (12) having
a first generation mode for generating the codes at a first speed and having a jump back mode
for jumping back a number of generated codes in response to a reception of the signal and
having a second generation mode for generating the codes at a second speed that is more

slowly than the first speed.

13. A method for supplying codes for remotely controlling devices, the codes
defining functions to be performed by the devices, a code-set comprising a function-code-
combination for cach one of two or more different functions, at least one of the different
functions being a main-function and at least one other of the different functions being a sub-
function, the method comprising a step of allocating a code-set to a group of code-sets for a
target device in case a code of a function-code-combination for the main-function is valid for

the target device.

14. A computer program product to be run via a computer for performing a

method as defined in claim 13.
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15. A medium for storing and comprising the computer program product as

defined in claim 14.
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