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Description

[0001] The present invention relates to an RF trans-
mitter for use in a lighting system for controlling one or
more light fixtures of the light system.

[0002] Presentlighting systems, e.g. comprising a plu-
rality of light fixtures such as halogen spots or LED (Light
Emitting Diode) units may often be controlled by one or
more user interfaces (e.g. remote control units) that apply
RF transmission (either wireless or using Power Line
Communication) for providing control signals to the light
fixtures. A user interface (such as a remote control unit)
of a lighting system is thus used to change / control an
illumination parameter of the lighting system: It can e.g.
be arranged to turn on/off one or more light fixtures, to
dim the light of one or more of the light fixtures or to
change the colour of one or more of the light fixtures of
the system. The latter option can e.g. be found in light
fixtures comprising LEDs of different colour and a control
unit for adjusting the duty cycles of the LEDs of different
colour thereby adjusting the output colour of the light fix-
ture. In order to realise the required user settings of the
lighting system, the user interface of such a lighting sys-
tem may comprise an RF transmitter that transmits con-
trol signals comprising information on the required set-
tings. The control signal (which is in general in the form
of a signal packet) can e.g. be received by the light fix-
tures and processed in a control unit of the light fixtures
such that the required user settings are realised. In order
to obtain a certain level of user-friendliness, it is desirable
that when a user interface is operated, the response (i.e.
the adjustment of an illumination parameter) occurs as
soon as possible, substantially without any delay notice-
able to the user. In case a response to a control signal
or signal packet would be delayed, the user may have
the impression that the user interface did not acknowl-
edge the input and operate the user interface again. As
such, the user input may be processed twice resulting in
an unwanted adjusted of the illumination parameter.
[0003] When user interfaces having an RF transmitter
are applied in a lighting system to control the light fixtures,
the transmission of the RF signals may be limited due to
regulations (see e.g. ETSI EN 300 220-1). In case such
transmission of an RF signal in the RF band as applied
is limited (e.g. to limited to a transmission during 1% of
the time over a period of one hour), a series of user com-
mands or inputs to the user interface may result in a no-
ticeable delay between the input of the command and
the actual execution of the command that e.g. results in
the adjustment of the illumination parameter. Transmis-
sion time limitation in the RF band used may thus result
in a delay which may confuse the user of the interface
and incite the user to a further unnecessary application
of the user interface.

[0004] The patentdocumentUS-A1-5905 442 disclos-
es a remote controller (20, 40) for an electrical device,
e.g. a lighting device. The remote controller (20, 40) may
transmit in a RF band having a transmission time limita-
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tion. One remote control may function as master (20),
and others as slaves or repeaters (40). It is mentioned
that if a repeater (40) has already communicated, it can-
not retransmit again in its next slot if it would be within
100 milliseconds of its previous transmission.

[0005] In view of the above, it is desirable to improve
the user-friendliness of user interfaces that apply RF
transmission in an RF band having transmission time lim-
itations.

[0006] According to an aspect of the invention, there
is provided a method of transmitting a signal packet by
an RF transmitter of a remote control user interface in an
RF band having a transmission time limitation, the meth-
od comprising:

- determining atime creditfrom an accumulated signal
transmission time of the RF transmitter during a first
period;

- determining a delay for the transmission of the signal
packetto comply with the transmission time limitation
using the time credit;

- transmit the signal packet taking the delay into ac-
count.

[0007] By applying the method according the inven-
tion, the user-friendliness of e.g. a remote control user
interface that applies RF in an RF band having a trans-
mission time limitation can be improved. It is well known
that certain RF bands e.g. 868 MHz may not be applied
continuously but that a transmission in said RF band is
limited. The transmission time limitation can e.g. be ex-
pressed as an allowable duty cycle of e.g. 1% measured
over a period of one hour or as a maximum transmission
time over a period of one hour, meaning that within any
period of one hour, the total transmission time should not
exceed the allowable duty cycle or maximum transmis-
sion time. It may further be advised that the total trans-
mission time may not be applied in a single transmission
but should be distributed over a plurality of transmissions.
As an example, it can be recommended that the maxi-
mum on-time of a transmitter be limited to 3.6 sec where-
as the allowable duty cycle over one houris 1 %, i.e. 36
seconds. When the transmission of a message or signal
packet (e.g. a control signal to a light fixture or a group
of light fixtures) takes e.g. 4 ms, the next signal packet
could, on average, only be transmitted 400 ms later (as-
suming a maximum duty cycle of 1% in the RF band
applied) which is a comparatively long time. In case the
user would need to transmit several signal packets (in
order to make several adjustments to the system being
controlled (e.g. a lighting system)), the user would thus
experience that the user interface may respond rather
slow to the commands. By applying the method accord-
ing to the invention, a user interface (such as a remote
control unit) is enabled to transmit messages (or com-
mands) temporarily with a higher duty cycle than the av-
erage allowable duty-cycle of the RF band. Inaccordance
with the invention, this is done by determining atime cred-
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it from an accumulated signal transmission time of the
RF transmitter during a first period; The accumulated sig-
nal transmission time, in general, describing the actual
transmission that was made during the first period. Such
a time credit can e.g. be accumulated when the user in-
terface is operated at a duty cycle that is lower than the
allowable duty cycle. This time-credit can be applied to,
temporarily, allow a higher duty cycle when required by
the user. The time-credit can thus be spend when the
userrequires a higher duty cycle and can be accumulated
again when the user interface is used at a lower than
allowed duty cycle.

[0008] This canbeillustrated by the following example:

Assuming an allowed duty cycle of 1% over one hour,
the user thus being able to transmit during 36 s in
one hour. When the interface is not used or user at
a comparatively low duty cycle, a time credit can be
accumulated. The time creditcan e.g. be determined
from the actual transmission over a certain period.
By monitoring the actual transmission, a build-up,
e.g. in a linear manner, of a time credit can be real-
ised. When e.g. the remote control unit has not been
used during a period of N1 seconds, a time credit of
e.g. N2 seconds can be accumulated. As an exam-
ple, when during a period of 20 seconds, the user
interface has not been used, a time credit of 10 sec-
onds can e.g. be build up. In principle, the rate at
which the time credit is increased, can be selected.
Allowing a large time credit and allowing the time
credit to be spent may however affect the required
delay when no credit is available. The time credit
build-up may e.g. be based on the difference be-
tween the actual transmission delay and the average
transmission delay as determined from the transmis-
sion time limitation of the RF band. Assuming that,
during the period of N1 seconds, signal packets are
transmitted with a delay of 500 ms and the average
transmission delay to be 400 ms. In this situation,
the time credit build-up can e.g. amount to 100 ms
(500-400 ms) each 500 ms. If no transmissions are
made during the N1 seconds, the build-up time credit
would substantially correspond to N1. When, after
said period of 20 seconds, the user starts using the
interface intensively, the time-credit can be used to
allow, at least partly, such intensive use. In accord-
ance with the invention, this is done by determining
a delay for the transmission of the signal to comply
with the transmission time limitation using the time
credit. Assuming a transmission time limitation of 1%
for the RF band used and a signal duration of 4 ms,
the delay between two consecutive transmission
should, on average, be 400 ms. When the time credit
is available, it can be used to determine a delay that
is smaller. Instead of applying a delay of 400 ms
between two consecutive transmissions, a delay of
e.g. 100 ms could be applied when a sufficient time
creditis available. When adelay of 100 msis applied,
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i.e. the user interface is enabled to transmit control
signals (having a length of 4 ms) every 100 ms, the
time-credit could e.g. be reduced by 300 ms (400 ms
- 100 ms) every 100 ms. The user would thus be
allowed to operate at the increased duty cycle of 4%
(4 mstransmission every 100 ms), untilthe time cred-
it is reduced to zero. It can be noted that the delay,
once determined may either be applied before the
transmission of the signal or after the transmission
or may even be subdivided in a part before and a
part after the transmission. Once the time-credit is
reduced to zero, the user interface can be disabled
to operate at the increased duty cycle but only at a
reduced duty cycle in order to comply with the trans-
mission time limitation. In practice, the accumulation
of time-credit as illustrated by the example is suffi-
cient to significantly increase the user-friendliness
of the interface as, in general, a user interface of e.g.
a lighting system will only be applied occasionally to
adjust an illumination parameter of a light fixture or
a group of light fixtures. By accumulating the time-
credit when the interface is not used, a substantially
instantaneous response of the interface can be ac-
complished during a short period of time which, in
general, will be sufficient to make the necessary pa-
rameter adjustments of the lighting system.

[0009] By only allowing an increased response (i.e. a
response ata higher duty-cycle than allowed continuous-
ly at the selected RF band) when time credit is available,
the user in ensured that an, albeit limited, duty cycle will
always be available. It should however be noted that the
application of the time credit may also take the form of a
time debit (or a negative time credit). Referring to the
example above, an RF transmitter may be allowed to
transmit signal packets with a higher duty cycle during a
certain period of time, thereby accumulating a negative
time credit. Based on this time credit, which may equally
be determining from the accumulated signal transmis-
sion time of the RF transmitter during the first period, a
delay can be determined to comply with the transmission
time limitation. It can further be noted that the delay as
determined (which substantially corresponds to the pe-
riod between the transmission of a signal packet and the
transmission of a previous or a next packet) can be ap-
plied either before the transmission of the packet or after.
Itcan further be noted that the delay determined functions
as a period during which no additional signal packets can
be transmitted (in order to comply with the transmission
time limitation).

[0010] The method according to the invention may ad-
vantageously be applied in a remote control user inter-
face for a lighting system. Such a remote control user
interface comprising an RF transmitter for transmitting a
signal packetfor controlling the lighting system, the trans-
mitter being arranged to transmit in an RF band having
a transmission time limitation, the remote control user
interface further comprising a processing unitarranged to
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- determine a time credit from a transmission of the
RF transmitter during a first period and to;

- determine a delay for the transmission of the signal
packetto comply with the transmission time limitation
using the time credit and

- controlthe RF transmitter to transmit the signal pack-
et taking the delay into account.

[0011] Determining the time credit and the delay for
the transmission of the signal packet can be implemented
in a processing unit such as a microcontroller or the like.
[0012] Further aspects and embodiments of the inven-
tion are discussed in more detail in the description below.

Brief description of the figures.
[0013]

Figure 1 schematically depicts a transmission
schedule complying with a transmission time limita-
tion by applying a fixed delay between transmis-
sions.

Figure 2 schematically depicts a transmission
schedule as can be applied in an embodiment of the
invention and a corresponding increase and de-
crease of time credit corresponding to the transmis-
sion schedule.

Description

[0014] Figure 1 schematically depicts the transmission
T of several messages or signal packets 100 by a trans-
mitter in a RF band having a transmission time limitation
as a function of time t. The transmission time limitation
can e.g. be expressed as a maximum transmission time
(i.e. the accumulated time to transmit the signals 100)
over aperiod TL. TL can e.g. be a period of 1 hour, during
which hour the maximum transmission time is e.g. 1 %,
or 36 sec. When the transmission duration of a signal
packet is known, an average transmission delay can be
determined from the transmission time limitation. In case
signals of 4 ms are to be sent, the average transmission
delay (i.e. the time between the transmission of two con-
secutive signals) should be 400 ms, in order to meet the
transmission time limitation.

[0015] In accordance with the invention, a transmis-
sion with a shorter delay than the average transmission
delay can be allowed when a time credit has been build
up or when a negative time credit is build up. Such time
credit can be build up during a period when the transmitter
is not used or is used less than allowed, on average, by
the transmission time limitation. A possible transmission
schedule as can be realised with the present invention,
is schematically shown in figure 2.

[0016] Figure 2 (upper curve) schematically depicts
the transmission T of a plurality of signal packets 200 by
an RF transmitter. Figure 2 (upper curve) also depicts
the average transmission delay Ta as can be derived
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from the signal duration and the transmission time limi-
tation (Ta e.g. being equal to 400 ms in case 4 ms signals
are to be transmitted and an average transmission duty
cycle of 1% being allowed). Further indication in figure 2
is a first period T1, in the example shown, said period
being passed, during which, no transmission has oc-
curred. During said period, e.g. 18 seconds a time credit
has been build-up (e.g. in alinear manner). This can e.g.
be realised in a processing unit of the user interface com-
prising the transmitter. When a non-zero time credit is
thus available when a user operates the user interface
with the transmitter, the time credit is applied to allow
signal packets being sent at a higher rate than allowed
by the average transmission delay. This is done by de-
termining a delay Td for the transmission of the signals
based on the available time credit. As an example, a de-
lay Td for the transmission of a signal can be set to Ta/2
as long as the available time credit is larger or equal to
Ta/2. Each time a signal packet is thus transmitted, the
time credit is reduced with Ta/2. As an alternative, the
delay Td can be set to a fixed value which is based on
an average / normal response time of the user. Such a
user response time can be determined based on exper-
iments. As such a user response time can be predeter-
mined and used as a fixed value for the delay, provided
there is sufficient time credit. As an example, the delay
Td can be set to 200 ms. Signal packets can be trans-
mitter by the RF transmitter with a delay of 200 ms as
long as a time credit larger than Ta-200 ms is available.
As an alternative, the predetermined response time can
be selected to correspond to a required response time
corresponding to the delay between consecutive events,
e.g. control signals from a separate control unit. In case
such control unit may require the transmission of signal
packets separated by a predetermined response time
(this response time can e.g. be substantially smaller than
normal user response time), such transmission can be
possible when the required time credit is available.

[0017] Incase thetime creditis zeroandthe user would
still require the transmission of a signal packets, the
transmission of two consecutive signals is to take place
with a delay Td2 that can be longer than the average
transmission delay, in order to comply with the transmis-
sion time limitation. This can be understood as follows:
When the transmission time limitation is expressed as a
maximum total transmission time during a period TL (e.g.
one hour), this period TL may have arbitrary starting
point. When the starting point of the period TL is set to
correspond to the starting point of the transmission at a
shorter than average transmission delay, it will be clear
to the skilled person that, in order to comply with the
transmission time limitation, the transmission delay as
applied when no credit is available, needs to be larger
that the average transmission delay, in order not the ex-
ceed the average transmission delay Ta as allowed dur-
ing the period TL. The required increase in transmission
delay may easily be calculated from the time credit and
the manner this time creditis applied to reduce the trans-
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mission delay. In order not the obtain an excessive in-
crease in transmission delay, the time-credit should be
limited. The time credit generation may e.g. be realised
in a linear manner during a passed first period (e.g. 18
seconds) to a maximum time credit TCmax. In case one
or more transmissions of a signal packets have taken
place during the first period, the time credit may e.g. be
reduced with a period equal to the average transmission
delay for each signal packet transmitted.

[0018] Figure 2 (lower curve) schematically depicts the
build-up and reduction of the time credit corresponding
to the transmission schedule of figure 2 (upper curve).
As can be seen, a linear increase of the time credit has
taken place when during the passed first period T1 no
transmission was performed. The first period T1 need
not be a fixed period in time but should preferable move
along. The accumulated signal transmission time thus
being determined over the latest first period that has
passed. Starting from t = 0, the transmission of a number
of signal packets is required (e.g. by a user operating the
user interface). As explained above, the signal packets
can be transmitted with a smaller than average transmis-
sion delay, as long as a sufficient amount of time credit
is available (either positive or negative). Once a signal
packet is transmitted with a smaller than average trans-
mission delay, the time credit is reduced (stepwise) with
the appropriate amount (e.g. the average transmission
delay minus the actual delay). In the example as shown,
once the time credit is equal to zero, the applied delay
Td2 is determined to comply with the transmission time
limitation. This may require a larger than average trans-
mission delay, in order to meet the transmission time
limitation. In order to determine the required delay in such
case (i.e. when the time credit is equal to zero), the ac-
cumulated transmission time over the passed period
equal to TL can be used. From this accumulated trans-
mission time and the maximum transmission time over
a period TL, it can be determined whether or not a signal
can be transmitted. When the application by the user of
the user interface (i.e. the transmission of signals) is
stopped prior to the time credit being equal to zero, the
time credit can be increased again.

[0019] The increase of the time credit can, as will be
acknowledged by the skilled person, be implemented in
various ways. The time credit can e.g. increase in a linear
manner when no transmission is required. As an alter-
native, the time credit can be incremented with a certain
value (e.g. the average transmission delay) each time a
certain period (e.g. a fraction of the first period) has
lapsed without a signal being transmitted. The time credit
may also derived from a comparison of the actual trans-
mission during the passed first period and the allowable
transmission during such a first period assuming a uni-
form transmission schedule (as e.g. illustrated in figure
1). When the actual transmission during the passed first
period is smaller than would be allowed when an average
transmission delay Ta (see figure 2) is applied, a time
credit can be assigned based on the difference. As ex-
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plained above, the time credit may equally be implement-
ed as a time debit (or negative time credit) allowing a
user to transmit signal packets at a comparatively high
duty cycle during a certain period, whereas the accumu-
lated time debit needs to be compensated later on to
comply with the transmission time limitation.

[0020] The method according to the invention may ad-
vantageously be applied in a remote control user inter-
face for a lighting system for controlling one or more light
fixtures of the lighting system. Control of said light fixtures
can e.g. include controlling the intensity of the light, or
the colour. The lighting system may thus comprise a re-
mote control user interface for providing control signals
(as signal packets) to the light fixtures; the user interface
thereto being equipped with an RF transmitter for trans-
mitting the signal packets and the light fixtures being
equipped with a receiver for receiving the signal packets.
In order to determine the required delay for transmitting
a control signal (in general, a signal), the remote control
user interface may comprise a processing unit. The
processing unit may further comprise a memory unit
(preferably a non-volatile memory unit) for storing the
time credit. In an embodiment, the actual transmission
pattern over the first period is stored in the memory unit.
By doing so, the accumulated transmission during the
first period may easily be monitored. It may be advanta-
geous to keep the first period to a comparatively small
value, e.g. 60 seconds or less, preferably 20 seconds.
By doing so, the memory unit applied to store the actual
transmission pattern can remain comparatively small.
The processing unit may further be equipped with a timer
or a counter for monitoring the actual transmission over
the first period. In an embodiment of the present inven-
tion, the first period corresponds to the time that has
lapsed since the last transmission. As soon as this period
is larger than the average transmission delay, as can be
determined from the transmission time limitation, the ad-
ditional time can be stored as time credit. As soon as this
creditis available, it can be applied to allow transmissions
of signal packets with a delay that is smaller than the
average transmission delay.

[0021] The remote control user interface according to
the invention can advantageously be applied in a lighting
system according to the invention, the lighting system
comprising a remote control user interface according to
the invention and a light fixture comprising a receiver for
receiving a control signal transmitted by the remote con-
trol user interface. The control signal can e.g. be trans-
mitted by the remote control user interface in response
to a user operation of the interface. The control signal
can, as an example, comprise a set point or instruction
for the light fixture (e.g. processed by control unit of the
light fixture) to set or modify an illumination parameter
(e.g. a colour or an intensity) of the light fixture. In an
embodiment, the light fixture comprises an LED unit com-
prising one or more LEDs, a power converter such as a
switched mode power supply for providing power to the
LED unit and a control unit arranged to receive the control
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signal from the receiver (e.g. via an input terminal), proc-
ess the control signal and control the LED unit and/or the
power converter in order to e.g. obtain the desired illu-
mination parameter (e.g. by providing the processed con-
trol signal to the LED unit or power converter via an output
terminal). In an embodiment, the control unit is arranged
to control the light fixture in accordance with the signal
until a next signal is received. In conventional LED based
lighting applications or systems, signals for controlling
the LED units are often provided to the light fixtures in a
substantially continuous manner. In order to avoid such
continuous provision of control signals, the control unit
of the light fixture as applied in an embodiment of the
lighting system according to the invention does not re-
quire a continuous provision of a signal to control the light
fixture. Instead, the control unit continues to apply the
signal that was last received as an input to control the
LED unit and/or power converter, until a next signal is
received.

[0022] As required, detailed embodiments of the
present invention are disclosed herein; however, it is to
be understood that the disclosed embodiments are mere-
ly exemplary of the invention, which can be embodied in
various forms. Therefore, specific structural and function-
al details disclosed herein are not to be interpreted as
limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to
variously employ the present invention in virtually any
appropriately detailed structure. Further, the terms and
phrases used herein are not intended to be limiting, but
rather, to provide an understandable description of the
invention.

[0023] The terms "a" or "an", as used herein, are de-
fined as one or more than one. The term plurality, as
used herein, is defined as two or more than two. The term
another, as used herein, is defined as at least a second
or more. The terms including and/or having, as used
herein, are defined as comprising (i.e., open language,
not excluding other elements or steps). Any reference
signs in the claims should not be construed as limiting
the scope of the claims or the invention.

[0024] The mere factthat certain measures are recited
in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to
advantage.

[0025] The term coupled, as used herein, is defined as
connected, although not necessarily directly, and not
necessarily mechanically.

[0026] A single processor, processing unit, control unit
or other unit may fulfil the functions of several items re-
cited in the claims.

Claims
1. Method of transmitting a signal packet (100, 200) by

an RF transmitter of a remote control user interface
in an RF band having a transmission time limitation,
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10.

the method being characterised by:

- determining a time credit from an accumulated
signal transmission time of the RF transmitter
during a first period (T1);

- determining a delay (Td) for the transmission
of the signal packet (100, 200) to comply with
the transmission time limitation using the time
credit;

- transmit the signal packet (100, 200) taking the
delay (Td) into account.

The method according to claim 1 wherein the delay
(Td) is determined from an average transmission de-
lay (Ta) in the RF band and the time credit.

The method according to claim 2 wherein the delay
substantially corresponds to a predetermined re-
sponse time when the time credit is larger than the
average transmission delay (Ta) minus the prede-
termined user response time.

The method according to claim 1 or 2 wherein the
transmission time limitation comprises a maximum
transmission time during a second period.

The method according to any preceding claim
wherein the time credit is determined from an accu-
mulated transmission during the first period (T1).

The method according to claim 2 wherein the delay
(Td) is larger than the average transmission delay
(Ta) when the time credit is equal to zero.

The method according to any preceding claim
wherein the time credit is limited to a maximum time
credit.

The method according to any preceding claim
wherein the first period (T1) is less than 60 seconds.

The method according to claim 4 wherein the delay
(Td) is determined from an accumulated transmis-
sion time (Ta) during the passed second period when
the time credit is equal to zero.

Remote control user interface for a lighting system,
the user interface comprising an RF transmitter for
transmitting a signal packet (100, 200) for controlling
the lighting system, the transmitter being arranged
to transmitin an RF band having a transmission time
limitation, characterised in that the user interface
comprises a processing unit arranged to

- determine a time credit from a transmission of
the RF transmitter during a passed first period
(T1);

- determine a delay (Td) for the transmission of
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the signal packet (100, 200) to comply with the
transmission limitation using the time credit and;
- control the RF transmitter to transmit the signal
packet (100, 200) taking the delay (Td) into ac-
count.

The remote control user interface according to claim
10 wherein the delay (Td) is determined from an av-
erage transmission delay (Ta) in the RF band and
the time credit.

The remote control user interface according to claim
10 wherein the delay (Td) substantially corresponds
to a predetermined user response time when the
time credit is larger than the average transmission
delay (Ta) minus the predetermined user response
time.

A lighting system comprising a remote control user
interface according to any of the claims 10 to 12 and
a light fixture arranged to receive the signal (100,
200) from the remote control user interface.

The lighting system according to claim 13 wherein
the light fixture comprises:

- a receiver for receiving the signal (100, 200);
- an LED unit comprising one or more LEDs;

- a power converter for powering the LED unit;
- a control unit comprising an input terminal for
receiving the signal (100, 200) from the receiver,
the control unit being arranged to process the
signal to a control signal and provide the control
signal, via an output terminal to the LED unit
and/or the power converter for controlling the
light fixture in accordance with the signal.

The lighting system according to claim 14 wherein
the control unit is arranged to control the light fixture
in accordance with the signal (100, 200) until a next
signal is received from the remote control user inter-
face.

Patentanspriiche

1.

Verfahren zum Senden eines Signalpaketes (100,
200) durch einen HF-Sender einer Fernsteuer-Be-
nutzerschnittstelle in einem HF-Band, das eine Sen-
dezeitbegrenzung hat, wobei das Verfahren ge-
kennzeichnet ist durch:

- Bestimmen eines Zeitguthabens aus einer ak-
kumulierten Signalsendezeit des HF-Senders
wahrend einer ersten Periode (T1);

- Bestimmen einer Verzégerung (Td) fir die
Sendung des Signalpaketes (100, 200) um der
Sendezeitbegrenzung mit Hilfe des Zeitgutha-
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10.

bens gerecht zu werden; und
- Senden des Signalpaketes (100, 200) unter
Berucksichtigung der Verzdgerung (Td).

Verfahren nach Anspruch 1, bei dem die Verzége-
rung (Td) aus einer durchschnittlichen Sendeverz6-
gerung (Ta) in dem HF-Band und dem Zeitguthaben
bestimmt wird.

Verfahren nach Anspruch 2, bei dem die Verzoge-
rung im wesentlichen einer vorbestimmten Antwort-
zeit entspricht, wenn das Zeitguthaben groRer ist als
die durchschnittliche Sendeverzégerung (Ta) minus
der vorbestimmten Benutzerantwortzeit.

Verfahren nach Anspruch 1 oder 2, bei dem die Sen-
dezeitbegrenzung eine maximale Sendezeit wah-
rend einer zweiten Periode umfasst.

Verfahren nach einem der vorherigen Anspriiche,
bei dem das Zeitguthaben aus einer akkumulierten
Sendung wahrend der ersten Periode (T1) bestimmt
wird.

Verfahren nach Anspruch 2, bei dem die Verzége-
rung (Td) groRer ist als die durchschnittliche Sende-
verzdégerung (Ta), wenn das Zeitguthaben gleich null
ist.

Verfahren nach einem der vorhergehenden Anspri-
che, bei dem das Zeitguthaben auf ein maximales
Zeitguthaben beschrankt ist.

Verfahren nach einem der vorhergehenden Anspri-
che, bei dem die erste Periode (T1) geringer als 60
Sekunden ist.

Verfahren nach Anspruch 4, bei dem die Verzoge-
rung (Td) aus einer akkumulierten Sendezeit (Ta)
wahrend der vergangenen zweiten Periode be-
stimmt wird, wenn das Zeitguthaben gleich null ist.

Fernsteuer-Benutzerschnittstelle fir ein Beleuch-
tungssystem, wobei die Benutzerschnittstelle einen
HF-Sender zum Senden eines Signalpaketes (100,
200) zum Steuern des Beleuchtungssystems um-
fasst und der Sender dazu eingerichtet ist, in einem
HF-Band zu senden, das eine Sendezeitbegrenzung
hat,

dadurch gekennzeichnet, dass die Benutzer-
schnittstelle eine Verarbeitungseinheit umfasst, die
dazu eingerichtet ist:

- ein Zeitguthaben aus einer Sendung des HF-
Senders wahrend einervergangenen ersten Pe-
riode (T1) zu bestimmen;

- eine Verzogerung (Td) fir die Sendung des
Signalpaketes (100, 200) zu bestimmen, um der
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Sendezeitbegrenzung mit Hilfe des Zeitgutha-
bens gerecht zu werden, und

- den HF-Sender derart zu steuern, dass er das
Signalpaket (100, 200) unter Bericksichtigung
der Zeitverzégerung (Td) sendet.

Fernsteuer-Benutzerschnittstelle nach Anspruch
10, bei der die Verzégerung (Td) aus einer durch-
schnittlichen Sendeverzdgerung (Ta) in dem HF-
Band und dem Zeitguthaben bestimmt wird.

Fernsteuer-Benutzerschnittstelle nach Anspruch
10, bei der die Verzégerung (Td) im wesentlichen
einer vorbestimmten Benutzerantwortzeit ent-
spricht, wenn das Zeitguthaben gréRer ist als die
durchschnittliche Sendeverzdgerung (Ta) minus der
vorbestimmten Benutzerantwortzeit.

Beleuchtungssystem, umfassend eine Fernsteuer-
Benutzerschnittstelle nach einem der Anspriiche 10
bis 12 und eine Beleuchtungseinrichtung, die dazu
eingerichtet ist, das Signal (100, 200) von der Fern-
steuer-Benutzerschnittstelle zu empfangen.

Beleuchtungssystem nach Anspruch 13, beidemdie
Beleuchtungseinrichtung umfasst:

- einen Empféanger zum Empfangen des Signals
(100, 200);

- eine LED-Einheit, die wenigstens eine LED
umfasst;

- einen Stromwandler zum Versorgen der LED-
Einheit mit Strom und

- eine Steuereinheit, die einen Eingangsan-
schluss zum Empfangen des Signals (100, 200)
von dem Empfanger umfasst, wobei die Steu-
ereinheit dazu eingerichtet ist, das Signal zu ei-
nem Steuersignal zu verarbeiten und das Steu-
ersignal Uber einen Ausgangsanschluss der
LED-Einheit und/oder dem Stromwandler be-
reitzustellen, um die Beleuchtungseinrichtung
gemal dem Signal zu steuern.

Beleuchtungssystem nach Anspruch 14, beidemdie
Steuereinheit dazu eingerichtet ist, die Beleuch-
tungseinrichtung gemafl dem Signal (100, 200) zu
steuern, bis ein nachstes Signal von der Fernsteuer-
Benutzerschnittstelle empfangen wird.

Revendications

Procédé d’émission d’'un paquet de signaux (100,
200) par un émetteur RF d’une interface utilisateur
de télécommande dans une bande RF ayant une
limitation de temps de transmission, le procédé étant
caractérisé par les étapes consistant a :
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10.

- déterminer un crédit de temps a partir d’'un
temps de transmission de signal accumulé de
I'émetteur RF pendant une premiére période
(T1);

- déterminer un retard (Td) pour I'émission du
paquet de signaux (100, 200) pour se conformer
a la limitation de temps de transmission en uti-
lisant le crédit de temps ;

- émettre le paquet de signaux (100, 200) en
prenant le retard (Td) en compte.

Procédé selon la revendication 1, dans lequel le re-
tard (Td) est déterminé a partir d’'un retard de trans-
mission moyen (Ta) dans la bande RF et du crédit
de temps.

Procédé selon la revendication 2, dans lequel le re-
tard correspond sensiblement a un temps de répon-
se prédéterminé lorsque le crédit de temps est plus
grand que le retard de transmission moyen (Ta)
moins le temps de réponse de l'utilisateur prédéter-
miné.

Procédé selon la revendication 1 ou 2, dans lequel
la limitation du temps de transmission comprend un
temps de transmission maximum pendant une se-
conde période.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel le crédit de temps est dé-
terminé a partir d’'une émission accumulée au cours
de la premiere période (T1).

Procédé selon la revendication 2, dans lequel le re-
tard (Td) est plus grand que le retard de transmission
moyen (Ta) lorsque le crédit de temps est égal a
zéro.

Procédé selon 'une quelconque des revendications
précédentes, danslequelle créditde temps est limité
a un crédit de temps maximum.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel la premiére période (T1)
est inférieure a 60 secondes.

Procédé selon la revendication 4 dans lequel le re-
tard (Td) est déterminé a partir d’'un temps de trans-
mission accumulé (Ta) pendantla deuxiéme période
écoulée quand le crédit de temps est égal a zéro.

Interface utilisateur de télécommande pour un sys-
teme d’éclairage, I'interface utilisateur comprenant
un émetteur RF pour émettre un paquet de signaux
(100, 200) pour commander le systéme d’éclairage,
I'émetteur étant agencé pour émettre dans une ban-
de RF ayant une limitation de temps de transmission,
caractérisée en ce que l'interface utilisateur com-
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prend une unité de traitement agencée pour :

- déterminer un crédit de temps de transmission
de I'émetteur RF pendant une premiére période
écoulée (T1);

- déterminer un retard (Td) pour I'émission du
paquet de signaux (100, 200) pour se conformer
a la limitation d’émission en utilisant le crédit de
temps et ;

- commander I'émetteur RF pour émettre le pa-
quet de signaux (100, 200) en prenant le retard
(Td) en compte.

Interface utilisateur de télécommande selon la re-
vendication 10, dans lequel le retard (Td) est déter-
miné a partir d’'un retard de transmission moyen (Ta)
dans la bande RF et du crédit de temps.

Interface utilisateur de télécommande selon la re-
vendication 10, danslequelle retard (Td) correspond
sensiblement a un temps de réponse prédéterminé
de l'utilisateur quand le crédit de temps est plus
grand que le retard de transmission moyen (Ta)
moins le temps de réponse prédéterminé de I'utili-
sateur.

Systeme d’éclairage comprenant une interface utili-
sateur de télécommande selon I'une quelconque
desrevendications 10 a 12 et un appareil d’éclairage
agenceé de facon a recevoir le signal (100, 200) en
provenance de l'interface utilisateur de télécomman-
de.

Systeme d’éclairage selon la revendication 13, dans
lequel I'appareil d’éclairage comprend :

-unrécepteur pour recevoirle signal (100, 200) ;
- une unité a diodes électroluminescentes com-
prenant une ou plusieurs diodes
électroluminescentes ;

- un convertisseur de puissance pour l'alimen-
tation de I'unité a diodes électroluminescentes;
- une unité de commande comprenant une bor-
ne d’entrée pour recevoir le signal (100, 200) en
provenance du récepteur, I'unité de commande
étant agencée pour traiter le signal en un signal
de commande et fournir le signal de commande,
parl'intermédiaire d’'une borne de sortie, al'unité
a diodes électroluminescentes et / ou au con-
vertisseur de puissance destiné a commander
'appareil d’éclairage conformément au signal.

Systeme d’éclairage selon la revendication 14, dans
lequel I'unité de commande est agencée pour com-
mander I'appareil d’éclairage conformément au si-
gnal (100, 200) jusqu’a ce qu’un signal suivant soit
regu en provenance de linterface utilisateur de teé-
lécommande.
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