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CONTROL DEVICE FOR A RADIO RECEIVER

This invention relates to a control device for providing signals at a RF target reception

~ frequency.

Many types of communication links and networks are increasingly used for both business
and domestic purposes, involving both static and mobile user terminals and radio waves of
various frequencies. Today's sophisticated communication systems allow constant access
to information and information prb'vidcrs even when on the move. A known kind of radio
receiver incorporates 2 Radio Data System (RDS) capability which causes the radio to
interrupt its present operating mode, ¢g. mute or play back of recorded music, in order to
issue a special information announcement (after which, the interrupted operating mode is

be resumed). However, the radio has to be specially adapted for this purpose.

An object of the present invention is to provide a control device which can auto:ﬁatically

tune an extemal or auxiliary input signal to the frequency currently being received by a
target receiver.

According to one aspect, the invention consists in a control device for using noise from a
target receiver to tune an auxihiary signal to the ﬁ'equmcy being received by the target
receiver. The noise may be mixed with a modulated signal bearing the auxiliary signal in

order to provide an output signal which contains a component at the target reception
frequency.

According to another aspect, invention provides a control device for deducing at least one

possible reception frequency of a target receiver, the reception frequency being the
frequency to which the target receiver is tuned, and providing signals at said at least one
deduced frequency.

‘The present invention may be used in combination with many kinds of communication
system, and may automatically tune an external or auxiliary inpur signal to the frequency

currently being received by an RF receiver within the communication system. It niay
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interrapt the cwently selected RF sxgnal, and allow the RF receiver to receive the
incoming signal of i mterest by convemng 1t to the frequency to which the RF receiver is
cun'ently tuned i.c. the target recepnon ﬁequencv Thls provxdes the automatic reception of
| information without the need to alert the uscr to the fact that a signal of interest has been
sent, and without the need for the user to manually alter any of the tuning states of the
receiver to receive the mcommg sugnal At the end of Lhe transmlssmn of interest, the
device allows the ongmai R.F sngnal transmlssxon recepnon to resume. This is pamcularly
 useful in the case of 2 mdlo recexver m 2 car In tlns case, r.he mcommg signal, such as a
telephone call, or mformanon announcement can. be trmsmttted through the speaker

system of the existing ca.r radlo

In one embodiment, the control dev1ce operates in combmauon wnh a superheterodyne RF
receiver in a commumcauon system The conn'ol devme tunes ns transmission frequency to
a RF target reception ﬁ'equency by extrapolanon from the cun'ently defined local oscillator
frequency of the Target superheterodyne RF receiver, as detcrmmed by the detectxon of
oscillator noise propagated at the target superheterodyme recexver's antenna input. In other
words, the control devxce uses the local osclllator ﬁ'equency to extrapolate the current
target RF reception frequency and then tunes the frequency of its transmission signal to the
same frequency as that to wlnch the target RF recewcr is currently tuned so that the control
dev1ce s transmission frequency s1gnal can be recewed by the mrget RF recetver.

The control device iney' b; swnched betweeu e shqndby mode:'a'nd a function mode.

When in a standby mode, the control device may allow the free uninterrupted passage of
normal signals from the antenna to the recewer Thls standby mode may also include

' continuous or mtenmttent scanmng of the noxse on the recezver antenna mpnt, including
that from the local osclllator, usmg the data obtamed to deduce the station frequency to
which the receiver is curtently tuned . )

When in a function mode the control devxce may detect 2 transmmed signal at the external
or :mxxhary sxgnal mput and once deteeted ‘mute the antenna sxgnal automatically, and
replace the antenna sxgnal thh a s1gnal generated by an mternal RF modulator at the same
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frequency as that to whxch the receiver is tuned, but avo:dmg rtansmmmg any interference
on the antenna. This results in the transmission of an, external or auxiliary input signal
using the andio-visual system of, for example, a radio or television, in the same way as if
the external or auxiliary input signal - for instance a voice andio message - were coming
from the currently selected radio or television station.

The external or auxiliary input signal may be generated by a number of different sources,
for example, 2 PA microphone, an in-vehicle mobile phone, a CB-radio, an in-vehicle
intercom, a pager or mobile phone messaging system, a portable computer, a2 home-security

or a child-minding system, an internet e-mail link, or any combination of the foregoing.

In one embodiment, the oscillator frequency of the target receiver may be determined by

the detection of local oscillator noise propagated at the target receiver's antenna input.

In anorhef embodiment, the control device may alternatively or additionally detect a
broader range of the noise propagated at the target receiver’s antenna input and providé
signals at deduced frequencies extrapolated from each noise frequency at which there is a
noise signal above a predetermined level. The control device arrives at the dedunced
frequencles by processing each of the deduced ﬁ'equcncxes as if it were 2 noise signal from
the local oscillator of the target receiver. In this manner, the control device provides a
spectrum of signals, at least one of which is at a frequency to which the receiver is tuned,

In a further erbodiment, the control device may perform a frequency scan to determine

what frequencies are being used for broadcast purposes in the 1ocahty and prowdc signals
for the target receiver at these deduced frequencies.

Certain embodiments of the present invention will now be described, by way of example
only, with reference to the accompanying figures which show:

Figure 1 is a diagram illustrating an automatic RF control device;
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Figure 2 is a diagram illustrating an automauc RF control devxce embedded in a telephone

and the use thereof with rece:ver eqmpmcnt;

Figure 3 is  diagram illustrating 2n atomatic RF control device adapted for incorporation
into a vehicle; k L L _

Figure 4 is a. chegram 1llustrat1ng an automattc RF control device whtch is in wxreless

communication thh an antenna lme and
Figure 5 is a diagram illustrating an attjt_omi_atic' RF control device incorporating a mixer.

Figure 1 shows an automauc RF eontrol devxce 10 aceordmg to the present 1nvenuon
positioned in the antenna s1gnal path 12a, 12b between an RF antenna 14 and a radio or
television superheterodyne_ ;ecewer 16. fI'__h_e control device 10 has an auxiliary input 18 for
an audio, data and/or videe":signal for voice, te:tt_ and/or w')i_dee insertions, and operates as
follows: o R | |
In a stand-by mode, the device of the pre__se_nt invention can, using detector 20, continuously
or intermittently scan theRF noise "(.'m' the receiver antennn'input 12b, and deduce the
station frequency to whtch the receiver is tuned atany gtven tune from the frequency being
generated by the local osctllator LO) ctrcmtry of the recetver 16 which is propagated to the
recewer antenna input 12b as a non-unhsed but detectable noxse s1gnal

When an input signal of interest is recewed at the device auxlhary mput 18, the devme is
switched to an operation mode in whtch the extstmg antenna stgnal is automatically muted,
and replaced with a szgnal generated by an intcrnal RF modulator 22 a1 the same frequency
as the channel to which the recewer 16 1s currently tuned, but without transmlttmg
undesirable or illegal mterference on the antenna 14. Once the input signal stops, the device
switches back to smndby mode and ctther munedtately, or followmg a pre-defined pause,
the original channel frequency recepnon continues. -

An altemnative embodime_ntf of the aut_pmatie control device is better adapted to cope with
systems in which local oscillator noise prOPag_ation is supressed. The automatic control
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device of this cmbodimentégqns the RF noise on the .receiver-_;g_g_ nna input and determines
the frequencies of all noxse mgnals having at least 2 prgiiétem;incd amplitnde. The
automatic control device then deduces a possible reception frequency for each noise
frequency by treating each-noise frequency in tum as if it were the actual local oscillator
noise signal.

When an input signal of interest is received at the auxiliary input 18 of the automatic
control device, it mutes the existing antenna signal and replaces it with signals generated
by RF modulator 22 at the spectrum of possible reception frequencies which were deduced
from the noise frequencies. It will be appreciated that at least one of the signals in the
spectrum will likely be at the frequency to which the target receiver is tuned.

A further preferred embodiment of the automatic control device is shown in Figure 5. The
control device 60 comprises 2 modulator 62 which receives the auxiliary signal and which
produces a signal onto which the auxiliary signals are modulated. The automatic control
device 60 further comprises a mixer 64 to which are supplied the modulated signal fro:ﬂ
modulator 62 and the noise detected from the target receiver. The mixer 64 produces, for
cach component of the target receiver noise, two new modulated fréqucncies, one of which
corresponds to the sum of the two mixed frequencies, and the other corresponding to the
difference between them. The system is arranged (by preselection of the carrier frequency
of modulator 62) such that the signal produced by mixer 64 at the differential frequency of
the mixture of the target receiver local oscillator noise frequency and the output of
modulator 62 will match the actual reception frequency of the target receiver. Thus, like
the previous embodiment, a spectrum of signals are produced by the control device, one of
which is the auxiliary signal modulated at the rcception frequency of the targer receiver.
The automatic control device according to this embodiment is simple to implement and
avoids intelligent target signal deduction and transmission signal synthesis by simply
mixing all the noise signals from the target receiver with a predefined frequency produced
by modulator 62. Consider the following example: |

A radio, one of a particular genre, has an internal reception frequency of 10.7MH,. The
radio is 2 superheterodyne receiver and has a local oscillator which produces a signal of
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adjustable frequency, Fio, which is mixed into. mcommz ' radio signals to mix them down to
the 10.7MH.; ‘reception ‘wmdow” of the radm In this example, the control device
modulates the auxiliary sxgnal (wuh wh:ch it is' desired to replace the existing signal
-received by the radio) on. to a 10. 7MHz carner The modulatcd signal is then mixed into
the noise from the antenna lme of the radxo and is supphed as an input to the radio (in place
of the exlsnng reccpuon s:gnal) Smce t.he antenna lme noxse contains noise from the
frequency is Fro-10.7 MH,,, 1 e the mfferencc bctween the radlo s local oscillator frequency
and the frequency of the. auxxhary sxgnal camer At the. radto ‘this component is mixed
with the radio’s local oscxllator signal to produce a dlfference ﬁequency of Fro - (Fio - 10.7
MH,) = 10.7MH. so that tl_;e auxl_l_lax_'y sxgnal is received at the radio’s internal reception

frequency.

. Any of the above descnbed embodlments can be supplemented by providing the automatic
control device with 2 memory 24 contaxmng a list of the frequencles of radio stations in the
locality. The list can be nsed to test the llkelxhood ‘of detected noise signals corresponding
to the actual frequency to which tli_e targct ;epeiver- is :tiined. The list may even be
prioritised in accordance thh known‘prefereii_c_es of the target _f.ecciver.‘ :

- The automatic control devi(:e could. alsn be'.aﬁg'menwd by a fee'd-ba'ck- detection process. A
test signal could be emxtted by the automauc control device: and the noise emitted by the
target receiver could be. analysed by detector 20 for feed: back corresponding to the test
signal which would mdlcate that the aummanc control- devxce has comectly targeted the
receiver.

In this way, the device engbleS-. the pieseniatiqn of an external audio, video and/or data
signal over the receiver in, .forﬁexample, a radio or telbviaion, exactly as if the audio, data
and/or video message was enmmg"ﬁdm the sclet;ted radio or television station. This device
also has the advantage that the user can receive transnutted signals without any mannal
tuning or the need to manually operate any switches or use any hand-held receivers. The

-output from the radio or televxslon channel .currently in use is mtermpted and replaced with
the transmitted signal in andm, video and/or data 1 form. =
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te as part of 2 I{LA' microphone system forming part of an

The input signal may origi

institutional entertainment '§ystem, or a commercial info_' ition. bulletin system. This
would allow messages t; be delivered over an instirutional PA system without the
‘inconvenience of having to switch off an existing broadcast, and manually tune into the PA
_broadeasting frequency or switching between audio inputs. The existing broadcast would
merely be interrupted until the PA message was completed, then the original broadcast

would resume,

As shown in Figure 2, the automatic RF control device 30 may form part of a hands free’
module in an in-vehicle mobile telephone 26. The control device 30, embedded in the
telcph;:nc, receives signals on its auxiliary input (18, Figure 1) from the sound producing
circuit 28 of the telephone 26. The automatic control device 30 communicates with the
antenna line 32 of the in-vehicle radio 34 by way of line 36, and its is thus capabie of
replacing the channel presently broadcast by the radio 34 with sighals from the telephone
26. Thus, the driver of the vehicle is able to safely and audibly receive incoming calls
without having to stop the vehicle to operate the receiver or to tumn off the radio. '

When installed in a vehicle, the automatic RF control device can provide the core of an
_in-vchiélc intercom system. The audio input from, for example, the front of a vehicle, may
be output through the radio speakers in the rear of the vehicle by interruption of the radio
station currently being broadcast. Likewise, an existing in-vehicle intercom system can be

used 1o form the basis of an embodiment of the invention.

Further, in combination with text to speech processing, the automatic RF control device
could be used to allow pager or e-mail messages to be audibly presented by interruption of
a currently active radio or television channel.

Another use of the automatic RF control device is as a replacement to taditional car
navigation systems employing graphic displays. These systems, since they Tepresent a
dangerous distraction to drivers, may ‘well be restricted in their use or made illegal to
drivers. Existing products which combine car hi-fi and 'talking' car navigation systems
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exist, but are expenswe smce they mtegrate quahty hi-fi - systems ‘with dedicated
multi-media PCs. B : '

However, the automatic RF eontrol devxce of the ‘present mvennon ‘makes it poss1b1e to
adapt any standard PC or PDA with GPS and software to prowde requested navigational
data for a fraction of the cost of a dedtcated system In addmon, since the PC or PDA is not
a dedicated system, it can also be used for navxgaung other vehicles and transportation

.means, such as boats. However, PCs or PDAs typtcally have sub-standard sound systems

with speakers which are madequate and prowde sound that is too quiet or of t00 poor a
quality to be heard m a vehtcle over: engme ‘and road no1se The automatic RF control
device not only allows the nawgauonal mformatton to be of improved quality by feeding
the sound through the m-vehxele lu-ﬁ speakers, but also allows the user to listen to the
radio during a journey and obtam the navi gatxonal mformauon at appropriate times without
having to adjust the radto smce the system wﬁl automancally interrupt the current radio
programme during dehvexy of the navxgatxonal mformauon ' '

FM RDS-TMC (Radio Data System - - Traffic Message Channel) is well known and enables
broadcasters to insert trafﬁo-related messages for motonsts into ordinary radio
programmes, using a sub-camer which is only detected by oompattble car radios. However,
this system requires the motonst to be equlpped with a oompattble car radio capable of
receiving these inserted U'afﬂe-related messages “The automanc RF control device can be
used in combination with. any extstmg radlo anywhere in the world to provide the same
programme interruption and message dehvery :ystem In addtnon, this device is simpler
and therefore also cheap_er.t_hao existing RDS-_eq;npa_u"ble radtos. Figure 3 illustrates the
provision of the antomatie'eontrol -tlevioe‘ 40:in’ the antenna liite l:uilt into a vehicle. The
antenna line 42 leading ﬁ'om the automatw cono:ol devme 40 may be connected to a radio
44 installed in the facia 46 of a vehtcle at producuon, or later

Home-security or chﬂd-m_i_;m_ingzsysms could be augmented -b_'y' the automatic RF control
device of the present inVention,"Wliieh would allow anj“de‘teeted audio signal to be
displayed remotely as a vxdeo teleteu:t or voice output to alert an opemtor to potennal
problems.
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" _thé automatic RF conu'ol dévic: .of the present invention to

Tnternet e-mail links could:
display e-mail messages - or even internet pages - on a TV se &S

V1deo, teletext or voice.

In the case of video and/or tele'ocxt presentation the device would have to incorporate video
and/or teletext modulator and synthesiser circuitry. It will be appreciated that the

automatic control device need not be incorporated in the apparatus providing the auxiliary
signals (for example, as shown in Figure 2). The automatic control device and the
apparatus providing the auxiliary signals for the control device could be arranged to
communicate wirelessly to transfer the auxiliary signals to the automatic control device.
The wireless communication could be effected using a low cost, short range, low power,

relatively high frequency link such as the “Bluetooth” system.

A further application of the automatic RF control device of the present invention would
involve placing the device near the antenna path, rather than in the antenna path, of the
target superheterodyne receiver. This would allow remote detection of the local oscillator
noise sigﬁal, thereby allowing the transmission of a signal, at a frequency to which the
target receiver is cwrrently tuned, from a remote ransmirter. Figure 4 illustrates a contr&l
device 50 similar to that described with reference to Figure 1 but inductively coupled 52 to
the antenna line 54.

This system could be used, for example, at night in built-up areas where loud siren noise
may be undesirable, by police in cars. The police car could drive alongside a target vehicle
and transmit an audio signal, interrupting their radio reception, and request them to stop
their car. Alternatively, this system could be used by emergency services to request
‘motorists, who may not have heard the approaching emergency vehicle if they had their car
radio playing at a high volume, to move aside to lct them through. Another use may be in
car parks, where motorists about to park their vehicles could be transmitted a message, for
example, warning them of the consequences of unauthorised parking, or reminding them to

buy a parking voucher. Talking traffic and road signs of all kinds could employ the system,
as well as road-side advertising wansmitters.

Finally, any of the above-mentioned applications for the automatic RF control device of the
present invention could be used in combination.
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It will be appreciated that modifications can be made within the scope of the invention -
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Claims

. A control device for usmg noise from a target receiver to tunie an auxiliary signal to the
frequency being received by the target receiver.

A control device zccording to claim 1, wherein the frequency or frequencies present in

the noise are used to tune the auxiliary signal.

. A control device according to claim 1 or 2, wherein the noisc is mixed with 2 signal

which is modulated with the auxiliary signal to produce a mixed signal.

. A control device according to claim 3, wherein the frequencies of the modulated and

noise signals are such that the mixed signal contains a component at the target receiver
frequency.

. A control device according to claim 3 or 4, wherein the frequency difference between

© the modulated signal and a component of the noise signal arising from an oscillator in
the receiver is equal to the target receiver frequency. |

. A control device according to claim 1 or 2, wherein at least one possible reception
frequency of a target receiver is deduced, the reception frequency being the frequency

to which the target receiver is tuned, and the auxiliary signal is providéd at said at least
one deduced frequency. -

. A control device according to claim 6, wherein noise propagated by the target receiver
is monitored to deduce said at least one deduced frequency.

. A control device according to claim 7, wherein noise at the local oscillator frequency of
~ the target receiver is detected to determine a deduced frequency.

. This Sheet Has Been -Replaéed-
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9. A control device accordmg to- any one. of claims 6 w_ 8, wherein the dedunced

fzequencxes are deduced vmh reference to a stored hs,, of statmn frequencies in the

locality. -

10. A control device according to claim 9, wherein the list of station frequencies is

prioritised.

11. A control device accordmg to any one of elaxms 1w 10 wherein a test signal may be
sent as the auxlhary sxgnal and the nozse momtored for feedback corresponding to the

signal sent.

12.A comrol devxcc for deducmg at least one possxble receptton frequency of a target
receiver, the receptxon frequency bemg the frequency to which the target receiver is
tuned, and providing signals at salgl at least on_e deduced ﬁjequency.

13.A control devzce accordmg to clalm 12, wherem the sald at least one possible recepnon

- frequency is deduced by scanmng for broadcast sxgna.ls in the locality.

14. A control device accordmg to any precedmg claxm, wherem nonnal signals at the
recepnon frequeney may be surpressed or removed at the target receiver so that the

auxxha.ry SLgnal prov1ded by the control devxce can be apphcd to the target receiver,

15. A conwol device accordixig to any preceding claim, wherein the control device is
arranged to reoexve auxma:y sngnals for provxsxon to the target receiver and the control
dovice can enter an active mode wh euxmary Slgnals arc present and 2 standby mode

when auxiliary signals are not present.

16. A control device accefd.ing to claim 15 wi:e_@ @epegdem_ on claim 6, wherein the control
device deduces said at least one possible recep'ﬁon ﬁ'equ_ency in the standby mode.

This Shee
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17. A control device accordmg 1o any prccedmg claxm, wherem the auxiliary signal is an
RDS or DAB/TPEG s1gnal ' A

18. A control device substantially as described with reference to any ome of the
accompanying Figures. '

19. A system comprising an antenna, an antenna line for connecting the antenna to a
receiver, and a control device according to any one of claims 1 to 18 in communication

with the antenna line.
20. A vehicle including a system according to claim 19.

21. A telephone, navigation system, intercom #ystem_, public announcement system, item, of
street furniture, computer, or e:mail system including a control device according to any
one of claims 1 to 18.

22. A method of providing signals for a target receiver, the method comprising the step of
using noise from the target receiver to tune an auxiliary signal to the frequency being
received by the target receiver. '

23. A method according to claim 22, comprising using the frequency or frequencies present
in the noise to tune the auxiliary signal,

24. A method according to claim 22 or 23, comprising mixing the noise with a signal
which is modulated with the auxiliary signal to produce a mixed signal.

25. A method according to claim 24, wherein the frequencies of the modulated and noise
signals are such that the mixed signal contains a component at the target receiver
frequency.

This Sheet Has Been Replaced
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26. A method according’ 10:claim 24 or 25, wherein the fregu ency difference between the

| modulated signal and a component of the noise signal ansmg from an oscillator in the

receiver is equal 1o the target receiver frequency.

27. A method accordmg 0 clann 22 or 23, thc method compnsmg deducing at least one
possible reception frcqnency of thc target rccewcr, the. recepnon frequency being the
frequency to which the target reccwer is tuned, and prov1d.mg the auxiliary signal at
said at least one dcduced ﬁ'equcncy S

28. A method according to claim 27, wherein noise propagated by the target receiver is

monitored to deducé_sa_u‘d at least one deduced frequency. .

29. A method according to claim 28; wherein noise-at the local oscillator frequency of the
target receiver is'deté;_cted to determine a deduced frequency.

30. A method according to any one of claims 27 to 29, wherein the deduced frequencies are
deduced with reference to a stored list of station 'frequcr_xc'_ies in the locality,

31. A method according to claim 30, wherein the list of station frequencies is prioritised.

32. A method according 10 any one of claims 22 to 31, wherein a test signal is sent as the
auxiliary signal and the noise is monitored for feedback corresponding to the signal
sent. | :

33. A method for providing signals'to a target receiver, co_mprising deducing at least one
possible reception frequency of 2 target receiver, the feception frequency being the
frequency to which the tafgct'rec'eiver is tuned, and providing signals at said at least
one deduced frequency. | ' -

34. A method according to claim 33, wherein the said at least one possible reception
frequency is deduced by scanning'for broadcast signals in the locality.
\.\_-\\
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35. A method accordmg to any one of claims 22 to 34 whaem normal signals at the
reception frequency are smpressed or removed at thc target receiver so that signals
. provided by the comml dev:ce can be applied to the targct receiver,

- 36. A method according to any one of claims 22 to 35, wherein an active mode is entered
when auxiliary signals are present for provision to the target receiver and a standby
mode is entered when auxiliary signals are not present. |

37. A method according to claim 36 when dependent on claim 27, wherein said at least one
possible reception frequency of the target receiver is deduced in the standby mode.

38. A method according to any one of claims 22 to 37, wherein the auxiliary signal is an
RDS or DAB/TPEG signal.

39. A method of providing signals for & target receiver substantially described with
reference to any one of accompanying Figures,

\
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