EP 3 407 321 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 407 321 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
28.11.2018 Bulletin 2018/48

(21) Application number: 17173089.8

(22) Date of filing: 26.05.2017

(51) IntClL:

GO08C 23/04 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
MA MD

(71) Applicant: Vestel Elektronik Sanayi ve Ticaret A.S.

45030 Manisa (TR)

(72) Inventor: BAL, Ertug

45030 Manisa (TR)

(74) Representative: Ascherl, Andreas et al

KEHL, ASCHERL, LIEBHOFF & ETTMAYR
Patentanwilte - Partnerschaft
Emil-Riedel-Strasse 18

80538 Miinchen (DE)

(54) INFRARED REMOTE CONTROL RANGE EXTENDER

(67)  The present invention refers a system and a
method for extending range of a remote control (5). The
system comprises of at least an electronic device (1), a
remote control (5), a first transceiver unit (4), a second
transceiver unit (3) and an infrared (IR) receiver. The IR
receiver (2) is provided in the electronic device (1) for
receiving the IR signal. The remote control (5) transmits
first IR signal (6) to the first transceiver unit (4) for con-
trolling the electronic device (1). From the first transceiver
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unit (4) a second IR signal (7) is transmitted to the second
transceiver unit (3). From the second transceiver unit (3)
a third IR signal (8) is transmitted to the IR receiver (2)
thereby to extend the range of IR remote control (5). The
second transceiver unit (3) also detects whether the IR
signal from the remote control (5) reached the IR receiver
(2) or not and transmits accordingly the IR signal from
the second transceiver unit (3).
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Description

[0001] This invention refers to a system for extending
range of a remote control according to claim 1, and a
method according to claim 5.

Background of the Invention

[0002] Consumer Electronics devices (for example
Television sets, Set-Top boxes, DVR'’s) generally con-
trolled by a remote control system which uses Infrared
(IR) signals. The Infrared remote works well for moderate
distances however its performance declines when the
distance increases. Further, in some cases controller de-
vices suffer from controlling problems due to range is-
sues. Hence, there exists a need for a remote control
range extender for increasing the control area.

[0003] Priorartdocument US20060210278A1 disclos-
es remote operation of local or distant infrared-control-
lable and non-infrared-controllable devices.
US20060210278A1 further discloses a system for oper-
ating infrared-controllable apparatus, said system com-
prising a remote control comprising circuitry for sending
infrared signals; first apparatus comprising circuitry for
receiving first infrared signals from said remote control,
circuitry for decoding data from said first infrared signals,
and circuitry for sending said data over acommunications
network; and second apparatus comprising circuitry for
receiving said data over said communications network
and circuitry for sending second infrared signals associ-
ated with said received data to said infrared-controllable
apparatus.

[0004] Inthis prior art document, the second apparatus
that is second extender device which transmits the re-
peated IR signal to the electronics device has no capa-
bility to detect whether the actual IR signal reached the
IR receiver or not. If the both command signals from re-
mote control and second extender device reached the
IR receiver, then the electronics device might get unnec-
essary control data.

Object of the Invention

[0005] Itis therefore the object of the present invention
to provide a system, in particular a system for extending
range of a remote control, and a method that has a better
efficiency and increase the performance compared to the
known devices and methods.

Description of the Invention

[0006] The before mentioned objectis solved by a sys-
tem for extending range of a remote control according to
claim 1. The system for extending range of a remote con-
trol according to the present invention preferably com-
prises at least one electronic device, a remote control, a
first transceiver unit, a second transceiver unit and an
infrared (IR) receiver. The IR receiver is provided in the
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electronic device for receiving the IR signal. The remote
control can be configured for transmitting first IR signal
with an original carrier frequency to the first transceiver
unit for controlling the electronic device. The first trans-
ceiver unit can be configured for receiving first IR signal
from the remote control and converting the first IR signal
to a second IR signal by changing the original carrier
frequency with a different carrier frequency. The first
transceiver unit further can be configured for transmitting
the second IR signal to the second transceiver unit. The
second transceiver unit can be configured for receiving
the second IR signal from the first transceiver unit and
converting the second IR signal to a third IR signal by
changing the received carrier frequency with the original
carrier frequency. The second transceiver unit can be
further configured for checking whether the first IR signal
reached the IR receiver or not before transmitting the
third IR signal. The second transceiver unit further con-
figured for transmitting the third IR signal to the IR re-
ceiver in case the first IR signal not reached the IR re-
ceiver.

[0007] This solution is beneficial since such a system
for extending range of a remote control can extend IR
remote control working range and also prevents the elec-
tronics device from getting unnecessary control data
twice from extender and remote control.

[0008] The system can be implemented for any con-
sumer electronic device which utilizes IR signals for con-
trolling the electronic device.

[0009] Further preferred embodiments are subject-
matter of dependent claims and/or of the following spec-
ification parts.

[0010] According to a preferred embodiment of the
present invention the second transceiver unit can be fur-
ther configured for preventing transmission of the third
IR signal to the electronic device in case the first IR signal
reached the electronic device. The electronics device
may include but is not limited to TV, audio system, DVD,
set-up box, consumer electronics which are controlled
by the remote control and so on. The system transmits
the signals in the form of infrared waves.

[0011] The before mentioned object is also solved by
amethod for extending range of a remote control accord-
ing to claim 5. Said method preferably comprises the
steps: transmitting firstinfrared (IR) signal with an original
carrier frequency to a first transceiver unit for controlling
an electronic device, receiving first IR signal from the
remote control at the first transceiver unit, converting the
first IR signal to a second IR signal by changing the orig-
inal carrier frequency with a different carrier frequency,
transmitting the second IR signal from the first transceiver
unit to the second transceiver unit, receiving the second
IR signal at the second transceiver unit from the first
transceiver unit and converting the second IR signal to
athird IR signal by changing the received carrier frequen-
cy with the original carrier frequency.

[0012] According to a further embodiment of the
present invention the method further comprising the
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steps of checking whether the first IR signal reached the
IR receiver or not before transmitting the third IR signal
from the second transceiver unit, transmitting the third
IR signal to the IR receiver in case the first IR signal not
reached the IR receiver and preventing transmission of
the third IR signal from the second transceiver unit to the
IR receiver in case the first IR signal reached the IR re-
ceiver.

[0013] Further benefits, goals and features of the
presentinvention will be described by the following spec-
ification of the attached figures, in which components of
the invention are exemplarily illustrated. Components of
the devices and method according to the inventions,
which match at least essentially with respect to their func-
tion, can be marked with the same reference sign, where-
in such components do not have to be marked or de-
scribed in all figures.

[0014] Theinvention is just exemplarily described with
respect to the attached figures in the following.

Brief Description of the Drawings

[0015]

Fig. 1 illustrates a general flow diagram of application
of the system in TV, according to the present
invention;

Fig. 2 illustrates the block diagram of the system for
extending range of a remote control, according
to the present invention; and

Fig. 3 illustrates a method for extending range of a

remote control, according to the present inven-
tion.

Detailed Description of the Drawings

[0016] Fig. 1 illustrates a general flow diagram 100 of
application of the system in TV, according to the present
invention. The system for extending the range of aremote
control 5 according to the present invention preferably
comprises an electronic device 1 for example TV, a re-
mote control 5, a first transceiver unit 4, a second trans-
ceiver unit 3 and an infrared (IR) receiver 2. The IR re-
ceiver 2 is provided in the electronic device 1 for receiving
the IR signal. The remote control 5 transmits first IR signal
6 with an original carrier frequency to the first transceiver
unit 4 for controlling the electronic device 1. From the
first transceiver unit 4 a second IR signal 7 (for example
38KHz) is transmitted to the second transceiver unit 3,
after changing the original carrier frequency with a differ-
ent carrier frequency. From the second transceiver unit
3 a third IR signal 8 is transmitted to the IR receiver 2
after changing the different carrier frequency to the orig-
inal carrier frequency. Thus the range of the IR remote
control 5 can be increased by the first and second trans-
ceiver (or extender).
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[0017] Fig. 2illustrates the block diagram of the system
200 for extending the range of a remote control 5, ac-
cording to the present invention. The system for extend-
ing range of a remote control 5 according to the present
invention preferably comprises atleast one electronic de-
vice 1, a remote control 5, a first transceiver unit 4, a
second transceiver unit 3 and infrared (IR) receiver 2.
The IR receiver 2 is provided in the electronic device 1
for receiving the IR signal. The remote control 5 can be
configured for transmitting first IR signal 6 with an original
carrier frequency to the first transceiver unit 4 for control-
ling the electronic device 1. The first IR signal 6 reaches
the first transceiver unit 4 and part of the IR signal 10
from the remote control 5 may also reach the IR receiver
2 with weak signal strength. Hence, the IR signal faded
9 away in a travelling path by losing the strength. Many
times the IR signal from the remote control 5 cannotreach
the IR receiver 2.

[0018] According to a preferred embodiment of the
present invention, the first transceiver unit 4 can be con-
figured for receiving first IR signal 6 (for example 36KHz)
from the remote control 5 and converting the first IR signal
6 to a second IR signal 7 (for example 38KHz) by chang-
ing the original carrier frequency with a different carrier
frequency. The first transceiver unit 4 further can be con-
figured for transmitting the second IR signal 7 to the sec-
ond transceiver unit 3. The second transceiver unit 3 can
be configured for receiving the second IR signal 7 from
the first transceiver unit 4 and converting the second IR
signal 7 to a third IR signal 8 by changing the received
carrier frequency with the original carrier frequency. The
second transceiver unit 3 can be further configured for
checking whether the first IR signal 6 reached the IR re-
ceiver 2 or not before transmitting the third IR signal 8.
The second transceiver unit 3 further configured for trans-
mitting the third IR signal 8 (for example 36KHz) to the
IR receiver 2 in case the first IR signal 6 not reached the
IR receiver 2.

[0019] Fig. 3 illustrates a method 300 for extending
range of a remote control 5, according to the present
invention. The method for extending range of a remote
control 5 comprising the steps of:

atblock 11, the firstinfrared (IR) signal is transmitted
with an original carrier frequency to afirst transceiver
unit 4 for controlling an electronic device 1;

at block 12, the first IR signal 6 from the remote con-
trol 5 is received at the first transceiver unit 4;

at block 13, the first IR signal 6 is converted to a
second IR signal 7 by changing the original carrier
frequency with a different carrier frequency;

atblock 14, the second IR signal 7 from the first trans-
ceiver unit 4 is transmitted to the second transceiver
unit 3;
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at block 15, the second IR signal 7 is received at the
second transceiver unit 3 from the first transceiver
unit 4;

at block 16, the second IR signal 7 is converted to a
third IR signal 8 by changing the received carrier
frequency with the original carrier frequency;

at block 17, the second transceiver unit 3 can check
whether the first IR signal 6 reached the IR receiver
2 or not before transmitting the third IR signal 8;

at block 18, the third IR signal 8 is transmited to the
IR receiver 2 in case the first IR signal 6 not reached
the IR receiver 2; and

at block 19, the transmission of the third IR signal 8
from the second transceiver unit 3 is prevented to
reach the IR receiver 2 in case the first IR signal 6
reached the IR receiver 2.

[0020] Thus, the present invention refers to a system
and a method for extending range of a remote control 5.
The system comprises of at least an electronic device 1,
a remote control 5, a first transceiver unit 4, a second
transceiver unit 3 and an infrared (IR) receiver. The IR
receiver 2 is provided in the electronic device 1 for re-
ceiving the IR signal. The remote control 5 transmits first
IR signal 6 to the first transceiver unit 4 for controlling the
electronic device 1. From the first transceiver unit 4 a
second IR signal 7 is transmitted to the second trans-
ceiver unit 3. From the second transceiver unit 3 a third
IR signal 8 is transmitted to the IR receiver 2 thereby to
extend the range of IR remote control 5. The second
transceiver unit 3 also detects whether the IR signal from
the remote control 5 reached the IR receiver 2 or not and
transmits accordingly the IR signal from the second trans-
ceiver unit 3.

List of reference numbers
[0021]

electronic device

IR receiver

second transceiver unit

first transceiver unit

remote control

first IR signal

second IR signal

third IR signal

faded IR signal path

part of the faded IR signal

transmitting firstinfrared (IR) signal with an original
carrier frequency from a remote control to a first
transceiver unit

12 receiving the first IR signal from the remote control
unit at the first transceiver unit
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13  converting the first IR signal to a second IR signal
at the first transceiver unit

14  transmitting the second IR signal from the first
transceiver unit to the second transceiver unit

15  receiving the second IR signal from the first trans-
ceiver unit at the second transceiver unit

16  converting the second IR signal to a third IR signal
at the second transceiver unit

17 checking whether the first IR signal reached the IR
receiver or not

18  transmitting the third IR signal to the IR receiver in
case the first IR signal not reached the IR receiver

19  preventing transmission of the third IR signal to the
IR receiver in case the first IR signal reached the
IR receiver

Claims

1. A system for extending range of a remote control
comprises of
at least one electronic device (1), a remote control
(5), afirst transceiver unit (4), a second transceiver
unit (3) and an infrared (IR) receiver (2);
wherein the IR receiver (2) is provided in the elec-
tronic device (1) for receiving the IR signal;
wherein the remote control (5) is configured for trans-
mitting first IR signal (6) with an original carrier fre-
quency to the first transceiver unit (4) for controlling
the electronic device (1);
wherein the first transceiver unit (4) is configured for
receiving first IR signal (6) from the remote control
(5) and converting the first IR signal (6) to a second
IR signal (7) by changing the original carrier frequen-
cy with a different carrier frequency;
wherein the first transceiver unit (4) is further config-
ured for transmitting the second IR signal (7) to the
second transceiver unit (3);
wherein the second transceiver unit (3) is configured
for receiving the second IR signal (7) from the first
transceiver unit (4) and converting the second IR sig-
nal (7) to athird IR signal (8) by changing the received
carrier frequency with the original carrier frequency;
characterized in that
wherein the second transceiver unit (3) is further con-
figured for checking whether the first IR signal (6)
reached the IR receiver (2) or not before transmitting
the third IR signal (8); and
wherein the second transceiver unit (3) is configured
for transmitting the third IR signal (8) to the IR re-
ceiver (2) in case the first IR signal (6) not reached
the IR receiver (2).

2. The system for claim 1, wherein the second trans-

ceiver unit (3) is further configured for preventing
transmission of the third IR signal (8) to the IR re-
ceiver (2) in case the first IR signal (6) reached the
IR receiver (2).
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3. The system for claim 1, wherein the electronics de-
vice (1) includes TV, audio system, DVD, set-up box,
consumer electronics which are controlled by the re-
mote control (5).

5
4. Thesystemforclaim 1, wherein the system transmits
the signals in the form of infrared waves.
5. A method for extending range of a remote control
comprising the steps of: 10

transmitting first infrared (IR) signal with an orig-

inal carrier frequency to a first transceiver unit

(4) for controlling an electronic device (1);

receiving first IR signal (6) from the remote con- 15
trol (5) at the first transceiver unit (4);

converting the first IR signal (6) to a second IR
signal (7) by changing the original carrier fre-
quency with a different carrier frequency;
transmitting the second IR signal (7) from the 20
firsttransceiver unit(4)to the second transceiver

unit (3);

receiving the second IR signal (7) at the second
transceiver unit (3) from the first transceiver unit

(4); and 25
converting the second IR signal (7) to a third IR
signal (8) by changing the received carrier fre-
quency with the original carrier frequency.

6. The method of claim 5, wherein the method further 30
comprising the steps of:

checking whether the first IR signal (6) reached

the IR receiver (2) or not before transmitting the
third IR signal (8) from the second transceiver 35
unit (3);

transmitting the third IR signal (8) to the IR re-
ceiver (2) in case the first IR signal (6) not
reached the IR receiver (2); and

preventing transmission of the third IR signal (8) 40
from the second transceiver unit (3) to the IR
receiver (2) in case thefirst IR signal (6) reached

the IR receiver (2).
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300

transmitting first infrared (IR) signal with an original 1
carrier frequency from a remote control to a first

transceiver unit

receiving the first IR signal from the remote control
unit at the first transceiver unit

¥

converting the first IR signal to a second IR signal at
the first transceiver unit

!

transceiver unit to the second transceiver unit

¢

receiving the second IR signal from the first
transceiver unit at the second transceiver unit

v

converting the second IR signal to a third IR signal at
the second transceiver unit

v

checking whether the first IR signal reached the IR
receiver or not

transmitting the second IR signal from the first r/ 14

X 18

transmitting the third IR signal to the IR receiver in
case the first IR signal not reached the IR receiver

v

19
preventing transmission of the third IR signal to the IR f
receiver in case the first IR signal reached the IR
receiver
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