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a local controller (103) upon establishment of a physical contact (106)
between the control device (102) and the local controller (103). The control
device (102) receives distant control data (115) from a distant controller
(104) upon establishment of a communication link (107) between the control
device (102) and the distant controller (104). The control device (102)
defines, on the basis of local control data (118), a transtormation of distant
control data (115) into a physical control signal (120) for a controllable ob-
ject (101). A local user who has physically access to the control device (102)
can thus impose restrictions on control actions that a distant user may carry
out with respect to the controllable object (101).
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Control device

FIELD OF THE INVENTION

An aspect of the invention relates to a control device that is adapted to
provide a physical control signal for a controllable object in dependence on distant control
data. The control device may be used to control, for example, a domestic apparatus at a
distance via a communication network. Other aspects of the invention relate to a method of

operating a control device, and a device readable medium comprising a set of instructions.

BACKGROUND OF THE INVENTION

A controllable object can have so-called virtual extensions that allow use of
the controllable object at a distance by people, applications, or other objects. These virtual
extensions can provide new kinds of services. A virtual extension typically involves a
control device that can establish a communication link with a distant controller. The
control device is physically associated with the controllable object. The control device
provides a physical control signal for the controllable object in response to control data
received from a distant controller.

A control at a distance raises questions concerning the degree of control that
a distant user may have over the controllable object, whether the user is a person, an
application, or another object. Such a question can be addressed by priority setting. For
example, one user may have priority over another user. To that end, it is possible to define

different types of users and different user profiles.

SUMMARY OF THE INVENTION

There is a need for a solution that allows more comprehensive management
of distant control of a device.

In order to better address this need, the following points have been taken
into consideration. In numerous applications, it is possible to alter a behavior of an object
by physically accessing the object. For example, replacing a 25 Watts light bulb in a lamp
by a 10 Watts light bulb will prevent a user from causing the lamp to produce more than 10

Watts illumination power. This control constraint applies to any user, whatever his or her
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priority is. Only a user who has physical access to the object may alter or remove the
control constraint by, for example, replacing one light bulb by another one. However,
imposing physical control constraints by physically accessing an object is rather
cumbersome and inconvenient.

In accordance with an aspect of the invention, a control device comprises:

- a local control interface adapted to receive local control data from a local
controller upon establishment of a physical contact between the control device and the
local controller;

- a distant control interface adapted to receive distant control data from a
distant controller upon establishment of a communication link between the control device
and the distant controller;

- a control arrangement adapted to define, on the basis of local control data, a
transformation of distant control data into a physical control signal for a controllable
object.

Another aspect of the invention concerns a method of controlling a
controllable object by means of a control device, the method comprising:

- a local control data reception step in which the control device receives local
control data from a local controller upon establishment of a physical contact between the
control device and the local controller;

- a distant control data reception step in which the control device receives
distant control data from a distant controller upon establishment of a communication link
between the control device and the distant controller;

- a control definition step in which the control device defines, on the basis of
local control data, a transformation of distant control data into a physical control signal for
a controllable object; and

a control execution step in which the control device applies the
transformation to distant control data that has been received so as to generate the physical
control signal.

Yet another aspect of the invention concerns a device readable medium
comprising a set of instructions that enables a device, which is capable of executing the set
of instructions, to carry out the method according as defined hereinbefore.

In each of these aspects, a local user who has physically access to the
control device can impose restrictions on control actions that a distant user may carry out

with respect to the controllable object. The local user imposes such restrictions by
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establishing a physical contact between the local controller and the control device. More
precisely, a physical contact allows local control data, which may define control
restrictions, to be applied to the control device. This allows more comprehensive
management of distant control of a device, in a way that is easily manageable and
convenient.

An embodiment of the invention advantageously comprises one or more of
the following additional features, which are described in separate paragraphs. These
additional features each contribute to more comprehensive management of distant control
of a device.

The control arrangement advantageously comprises:

- a controller module adapted to provide input control data to a
behavioral model of the controllable object on the basis of the distant control data;

- a model module adapted to implement the behavioral model of the
controllable object, which provides state descriptive data relating to the controllable object
as a response to the input control data; and

- a physical control interface adapted to transform the state descriptive
data from the behavioral model into the physical control signal for the controllable object.

The physical control interface may advantageously define, on the basis of
local control data, a transformation of the state descriptive data into the physical control
signal for the controllable object.

The controller module may advantageously define, on the basis of local
control data, a transformation of the distant control data into the input control data for the
behavioral model.

The controller module advantageously verifies whether the distant control
data is valid, or not.

The controller module advantageously modifies the distant control data in
case the distant control data is not valid, so as to obtain modified distant control data that is
valid, and is further adapted to provide the input control data for the behavioral model on
the basis of the modified distant control data.

The controller module is adapted to provide, on the basis of the state
descriptive data, view data describing a physical output of the controllable object, the
distant control interface being adapted to transmit the view data to the distant controller.

The control arrangement may advantageously use local control data for

imposing a range restriction on the physical control signal.
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The control arrangement may advantageously use local control data for
modifying a rule according to which the physical control signal varies with the distant
control data.

The control arrangement may advantageously use local control data for
disabling a component of the physical control signal.

The distant control interface may advantageously communicate with the
distant controller over a communication network.

For the purpose of illustration of the invention summarized hereinbefore, as
well as the additional features, a detailed description of particular embodiments is provided

with reference to drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram that illustrates an infrastructure, which includes a
control device, for controlling a controllable object.

FIG. 2 is a flow chart diagram that illustrates a method of controlling the
controllable object by means of the control device.

FIG. 3 is a flow chart diagram that illustrates a method of controlling the

control device.

DETAILED DESCRIPTION

FIG. 1 is a block diagram that schematically illustrates an infrastructure 100
for controlling a controllable object 101. The infrastructure 100 comprises a control device
102, a local controller 103, a distant controller 104, and a communication network 105.
The controllable object 101 may be in the form of, for example, a domestic apparatus, such
as a lamp. The control device 102 may be incorporated in a unit, which also includes the
domestic apparatus. The local controller 103 may be in the form of, for example, an
apparatus that comprises a user interface, which may include a keyboard and a display
screen. The distant controller 104 may be in the form of, for example, a communication
terminal that has been programmed to provide control functions for the controllable object
101. This may be achieved by, for example, loading appropriate application software into
the communication terminal. The communication network 105 may be in the form of, for

example, the Internet, or a data network, such as networks known under the acronyms of

GPRS, 3G, or EDGE.
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The local controller 103 may establish a physical contact 106 with the
control device 102. This physical contact 106 may be established by means of, for
example, one or more electrical connectors, or a cable, or both. The distant controller 104
may establish a communication link 107 with the control device 102 by means of the
communication network 105.

In more detail, the control device 102 comprises a local control interface
108, a distant control interface 109, a controller module 110, a model module 111, and a
physical control interface 112. The physical control interface 112 comprises a converter
113 and may optionally comprise a transformation module 114. The control device 102
may comprise one or more processors capable of executing instructions. The
aforementioned modules may then each be implemented by means of, for example, a set of
instructions that has been loaded into such a processor. In such a software-based
implementation, the set of instructions defines operations that the module concerned
carries out, which will be described hereinafter. The local control interface 108 and the
distant control interface 109 may also be implemented in such a way, at least partially.

FIG. 2 illustrates a method of controlling the controllable object 101 by
means of the control device 102. The method comprises a series of steps, which various
modules in the control device 102 carry out. FIG. 2 may be regarded as a flowchart
representation of a software program that enables the control device 102 to carry out
various operations described hereinafter. This software program may comprise one or more
sets of instructions, each implementing a particular module of the control device 102
illustrated in FIG. 1. In the method illustrated in FIG. 2, it is assumed that the physical
control interface 112 comprises the transformation module 114 mentioned hereinbefore.

In a distant control data reception step 201, the distant control interface 109
receives distant control data 115 from the distant controller 104 upon establishment of a
communication link 107 between the control device 102 and the distant controller 104. Let
it be assumed that the controllable object 101 is a lamp as mentioned hereinbefore. In that
case, the distant control data 115 may define, for example, an illumination power, an
illumination color, or an illumination direction, or any combination of these parameters.
The distant control interface 109 applies the distant control data 115 that has been received
to the controller module 110.

In a verification step 202, the controller module 110 verifies whether the
distant control data 115 is valid, or not. For example, the controller module 110 may verify

whether the distant control data 115 comprises a correct parameter type, or not, and
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whether a parameter is within a valid range, or not. In case the distant control data 115 is
not valid, the controller module 110 may modify the distant control data 115 that has been
received so as to obtain modified distant control data that is valid. Alternatively, the
controller module 110 may reject the distant control data 115 and cause transmission of a
message to the distant controller 104 concerning this rejection.

In an input control data application step 203, the controller module 110
applies input control data 116 to the model module 111 on the basis of the distant control
data 115 that has been received. The input control data 116 may be equivalent to the
distant control data 115 in case the verification step 201 was positive. If not, the input
control data 116 may be a modified version of the distant control data 115.

In a modeling step 204, the model module 111, which implements a
behavioral model of the controllable object 101, provides state descriptive data 117
relating to the controllable object 101 as a response to the input control data 116. The input
control data 116 may trigger a state modification of the behavioral model. This state
modification reflects a state modification of the controllable object 101 and, as a result, a
modification of a physical output that the controllable object 101 provides. In case the
controllable object 101 is a lamp, the state modification may concern, for example, the
illumination power, the illumination color, or the illumination direction, or any
combination of these parameters, which concern the physical output that the lamp
provides. The model module 111 applies the state descriptive data 117 to the
transformation module 114.

In a model output transformation step 205, the transformation module 114
may modify the state descriptive data 117 on the basis on the basis local control data 118.
For example, the local control data 118 may impose a range restriction on the physical
output that the controllable object 101 provides. As another example, the local control data
118 may disable a component of the physical control signal. As yet another example, the
local control data 118 may modify a rule according to which the physical control signal
varies with the distant control data 115. This will be explained in greater detail hereinafter
by means of examples. The transformation module 114 applies effective state descriptive
data 119 to the converter 113. The effective state descriptive data 119 may correspond with
the state descriptive data 117 that the model module 111 provides, or may be a modified
version of that data.

In a physical control step 206, the converter 113 converts the effective state

descriptive data 119 into a physical control signal 120 for the controllable object 101. This
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conversion may comprise, for example, a digital-to-analog conversion. The controllable
object 101 will produce a physical output that corresponds with the physical control signal
120.

In a view provision step 207, the controller module 110 may provide view
data describing the physical output that the controllable object 101 provides. The distant
control interface 109 may transmit the view data to the distant controller 104. The view
data then constitutes a feedback for a distant user who has transmitted the distant control
data 115 to the control device 102 by means of the distant controller 104.

In this example, the controller module 110 provides the view data on the
basis of the state descriptive data 117, rather than the effective state descriptive data 119.
The view data will be consistent with the distant control data 115 that the distant user has
transmitted to the control device 102 by means of the distant controller 104. However, the
view data will not reflect a modification that is applied in the model output transformation
step 205. The distant user will thus be unaware of this modification. This unawareness can
preserve privacy of a local user who has physical control over the controllable object 101
by providing the local control data 118, as will be explained in greater detail hereinafter.

The following example illustrates the method described hereinbefore with
reference to FIG. 2. The controllable object 101 is assumed to be a lamp. The distant
control data 115 is assumed to be a command “set the illumination color to blue”. The
distant control data 115 is assumed to be valid. Accordingly, the behavioral model of the
lamp will provide state descriptive data 117 specifying that the illumination color is blue. It
is assumed that the local control data 118 defines that a red color component should be
added to a color definition comprised in the distant control data 115. The transformation
module 114 adds the red color component to the state descriptive data 117, which specifies
that the illumination color is blue. Accordingly, the transformation module 114 provides
effective state descriptive data 119, which specifies that the illumination color is violet.
The physical control signal 120 will cause the lamp to produce violet light, which is the
physical output. However, the view data will indicate that the lamp produces blue light, as
specified by the distant control data 115.

An alternative method can be applied in case the physical control interface
112 of the control device 102 comprises the converter 113 only, which means that the
transformation module 114 is omitted. The alternative method is obtained by adapting the
method illustrated in FIG. 2 in the following way. The model output transformation step

205 is omitted, and the input control data 116 application step is replaced by a module
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input transformation step. In the model input transformation step, the controller module
110 may modify the distant control data 115 on the basis on the basis local control data
118. As in the model output transformation step 205 described hereinbefore, the local
control data 118 may impose a range restriction on the physical output that the controllable
object 101 provides, the local control data 118 may disable a component of the physical
control signal 120, or the local control data 118 may modify a rule according to which the
physical control signal 120 varies with the distant control data 115. The input control data
116 that the model module 111 receives may thus be a modified version of the distant
control data 115, whereby the local control data 118 defines a modification that is applied.

In the alternative method, a control modification on the basis of local
control data 118 is carried out before the model module 111, which implements the
behavioral model of the controllable object 101. In contrast, in the method illustrated in
FIG. 2, a control modification on the basis of local control data 118 is carried out after the
model module 111. In the alternative method, the state descriptive data 117 that the model
module 111 provides will precisely reflect the physical output that the controllable object
101 provides. Consequently, the view data will also precisely reflect this physical output.
A distant user can see what happens in reality. The distant user can thus be aware of a
control modification that is carried out within the control device 102, such as, for example,
adding a red color component to a color definition comprised in the distant control data
115.

FIG. 3 illustrates a method of controlling the control device 102. Like
FIG. 2, FIG. 3 may be regarded as a flowchart representation of a software program that
enables the control device 102 to carry out various operations described hereinafter. This
software program may comprise one or more sets of instructions, each implementing a
particular module of the control device 102 illustrated in FIG. 1. In the method illustrated
in FIG. 3, it is assumed that the physical control interface 112 comprises the transformation
module 114 mentioned hereinbefore.

In a local control data reception step 301, the local control interface 108
receives local control data 118 from the local controller 103 upon establishment of a
physical contact 106 between the control device 102 and the local controller 103. This
physical contact 106 may be established by means of, for example, one or more electrical
connectors, or a cable, or both. The local control interface 108 applies the local control

data 118 that is received to the controller module 110.
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In a transformation definition step 302, the controller module 110
configures the transformation module 114 on the basis of the local control data 118. More
precisely, the controller module 110 configures the transformation module 114 to modify
the state descriptive data 117 that the model module 111 provides. The local control data
118 defines this modification, which may involve, for example, a range restriction,
disabling a component of the physical control signal 120, or modifying a rule according to
which the physical control signal 120 varies with the distant control data 115.

An alternative method can be applied in case the physical control interface
112 of the control device 102 comprises the converter 113 only, which means that the
transformation module 114 is omitted. The alternative method is obtained by adapting the
method illustrated in FIG. 3 in the following way. In the transformation definition step
302, the controller module 110 configures a modification of the distant control data 115
that is carried out within the controller module 110 itself, so as to obtain input control data
116 for the behavioral model. The local control data 118 defines this modification.

In either method, a local user who has physically access to the control
device 102 can impose restrictions on control actions that a distant user may carry out with
respect to the controllable object 101. The local user can impose such restrictions by
establishing a physical contact 106 between the local controller 103 and the control device
102. More precisely, a physical contact 106 allows local control data 118, which may
define control restrictions, to be applied to the control device 102. It is preferable that there
are no other ways for configuring the control device 102 than establishing a physical

contact 106.

FINAL REMARKS

The detailed description hereinbefore with reference to the drawings is
merely an illustration of the invention and the additional features, which are defined in the
claims. The invention can be implemented in numerous different ways. In order to
illustrate this, some alternatives are briefly indicated.

The invention may be applied to advantage in numerous types of products or
methods related to distant control of a device. For example, a distant control need not
necessarily involve a communication network as illustrated in FIG. 1. Distant control may
take place through dedicated transmission lines.

In general, there are numerous different ways of implementing the

invention, whereby different implementations may have different topologies. In any given
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topology, a single module may carry out several functions, or several modules may jointly
carry out a single function. In this respect, the drawings are very diagrammatic. For
example, referring to FIG. 1, the controller module 110 and the model module 111 may
form part of a single processing module. The same applies to other functional entities and
modules that have been described.

There are numerous functions that may be implemented by means of
hardware or software, or a combination of both. A description of a software-based
implementation does not exclude a hardware-based implementation, and vice versa. Hybrid
implementations, which comprise one or more dedicated circuits as well as one or more
suitably programmed processors, are also possible. For example, various functions
described hereinbefore with reference to the figures may be implemented by means of one
or more dedicated circuits, whereby a particular circuit topology defines a particular
function.

There are numerous ways of storing and distributing a set of instructions,
that is, software, which allows distant control of a device in accordance with the invention.
For example, software may be stored in a suitable device readable medium, such as, for
example, a magnetic disk, an optical disk, or a memory circuit. A device readable medium
in which software is stored may be supplied as an individual product or together with
another product, which may execute the software. Such a medium may also be part of a
product that enables software to be executed. Software may also be distributed via
communication networks, which may be wired, wireless, or hybrid. For example, software
may be distributed via the Internet. Software may be made available for download by
means of a server. Downloading may be subject to a payment.

The remarks made hereinbefore demonstrate that the detailed description
with reference to the drawings is an illustration of the invention rather than a limitation.
The invention can be implemented in numerous alternative ways that are within the scope
of the appended claims. All changes that come within the meaning and range of
equivalency of the claims are to be embraced within their scope. Any reference sign in a
claim should not be construed as limiting the claim. The word “comprising” does not
exclude the presence of other elements or steps than those listed in a claim. The word “a”
or “an” preceding an element or step does not exclude the presence of a plurality of such
clements or steps. The mere fact that respective dependent claims define respective
additional features, does not exclude combinations of additional features other than those

reflected in the claims.
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CLAIMS:

1. A control device (102) comprising:

- a local control interface (108) adapted to receive local control data (118)
from a local controller (103) upon establishment of a physical contact (106) between the
control device and the local controller;

- a distant control interface (109) adapted to receive distant control data (115)
from a distant controller (104) upon establishment of a communication link (107) between
the control device and the distant controller;

- a control arrangement (110-112) adapted to define, on the basis of local
control data, a transformation of distant control data into a physical control signal (120) for

a controllable object (101).

2. A control device according to claim 1, wherein the control arrangement
(110-112) comprises:

- a controller module (110) adapted to provide input control data (116) to a
behavioral model of the controllable object (101) on the basis of the distant control data
(115);

- a model module (111) adapted to implement the behavioral model of the
controllable object (101), which provides state descriptive data (117) relating to the
controllable object as a response to the input control data; and

- a physical control interface (112) adapted to transform the state descriptive
data from the behavioral model into the physical control signal (120) for the controllable
object.

3. A control device according to claim 2, wherein the physical control interface
(112) is adapted to define, on the basis of local control data (118), a transformation of the
state descriptive data (117) into the physical control signal (120) for the controllable object
(101).
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4. A control device according to claim 2, wherein the controller module (110)
is adapted to define, on the basis of local control data (118), a transformation of the distant

control data (115) into the input control data (116) for the behavioral model.

5. A control device according to claim 2, wherein the controller module (110)

is adapted to verify whether the distant control data (115) is valid, or not.

6. A control device according to claim 5, wherein the controller module (110)
is adapted to modify the distant control data (115) in case the distant control data is not
valid, so as to obtain modified distant control data that is valid, and is further adapted to
provide the input control data (116) for the behavioral model on the basis of the modified

distant control data.

7. A control device according to claim 2, wherein the controller module (110)
is adapted to provide, on the basis of the state descriptive data (117), view data describing
a physical output of the controllable object (101), the distant control interface (109) being

adapted to transmit the view data to the distant controller (104).

8. A control device according to claim 1, wherein the control arrangement
(110-112) is adapted to use local control data (118) for imposing a range restriction on the

physical control signal (120).

9. A control device according to claim 1, wherein the control arrangement
(110-112) is adapted to use local control data (118) for modifying a rule according to
which the physical control signal (120) varies with the distant control data (115).

10. A control device according to claim 1, wherein the control arrangement
(110-112) to use local control data (118) for disabling a component of the physical control
signal (120).

11. A control device according to claim 1, wherein the distant control interface
(109) is adapted to communicate with the distant controller (104) over a communication

network (105).
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12. A method of controlling a controllable object (101) by means of a control
device (102), the method comprising:

- a local control data reception step (301) in which the control device receives
local control data (118) from a local controller (103) upon establishment of a physical
contact (106) between the control device and the local controller;

- a distant control data reception step (201) in which the control device
receives distant control data (115) from a distant controller (104) upon establishment of a
communication link (107) between the control device and the distant controller;

- a control definition step in which the control device defines, on the basis of
local control data, a transformation of distant control data into a physical control signal
(120) for a controllable object (101); and

- a control execution step in which the control device applies the
transformation to distant control data that has been received so as to generate the physical

control signal.

13. A device readable medium comprising a set of instructions that enables a
device, which is capable of executing the set of instructions, to carry out the method

according to claim 12.
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