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| NVENTI ON [ 0001] A radio receiver is sensitive to

radio signals in its operational frequency band. The

operational frequency band is typically divided into a

plurality of channels, the channels being

non- overl appi ng within the operational frequency band.
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by a control signal activated by the radio transmitter during an on-board transmission. When the

control line is active, the enhanced radio receiver attenuates frequencies in its operational
frequency band, and then identifies and further attenuates the on-board transmission. The ability
of the enhanced radio receiver to resist interference is thereby maximized and superior to a prior
art radio receiver.

[0005] In yet another aspect, the enhanced radio receiver connects to an enhanced

radio transmitter by a data communication path. When the enhanced radio transmitter begins
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[0011] FIG. 5 is a frequency response graph showing frequency content of one signal

of FIG. 2.

[0012] FIG. 6 is a graph showing a frequency response curve for the second narrow
band intermediate frequency filter of FIG. 2, and example signals.

[0013] FIG. 7 is a block diagram of one enhanced radio receiver.

[0014] FIG. 8 is a frequency response graph showing example signals received by the
enhanced radio receiver of FIG. 7.

[0015] FIG. 9 is a graph showing a frequency response curve of the full COM band
filter of FIG. 7, and example signals.

[0016] FIG. 10 is a graph showing a frequency response curve for the adaptive notch
filter of FIG. 7, and example signals.



[0014] FIG 8 is a frequency response graph show ng
exanpl e signals received by the enhanced radio
wo eweiovss2 of FIG 7. [0015] FIG 9 is a graph BtDUs2004/603929
frequency response curve of the full COMband filter
of FIG 7, and exanple signals. [0016] FIG 10 is a
graph show ng a frequency response curve for the
adaptive notch filter of FIGs; 7, and exanple signals.
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[0024] FIG. 1 illustrates an aircraft 10 fitted with a prior art radio transmitter 12 and a
prior art radio receiver 14. Radio transmitter 12 transmits radio signal 20 using antenna 16.
Radio 14 receives radio signal 21 using antenna 18. Signal 20 is received by antenna 18 at high
signal strength due to the close proximity of antenna 18 to antenna 16. Optionally, radio
transmitter 12 and radio receiver 14 may be connected together by data communication path 22.
Data communication path 22 is a single control line that is used by radio transmitter 12 to notify
radio receiver 14 of transmission 20. Radio receiver 14 may attenuate all frequencies in its
operational frequency band when notified of the transmission, via data path 22, in order to
reduce interference.

[0025] Figures 2 — 6 illustrate certain limitations of radio transmitter 12 and radio
receiver 14 of FIG. 1. In the following example, radio transmitter 12 is transmitting at a

frequency of 130 MHz, and radio receiver 14 is receiving at a frequency of 125 MHz. Radio



prior art radio receiver 14. Radio transmtter 12

transmts radio signal 20 using antenna 16. Radio 14
w0 emeiowss2 radi o si gnal 21 using antenna 18. SiPECEUSD04/003929

is received by antenna 18 at high signal strength due

to the close proximty of antenna 18 to antenna 16.
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following figures. “I” identifies the channel used by radio transmitter 12; “C” identifies the
channel selected on radio receiver 14; and “A”, “B” and “D” identify other channels containing
signals from the radio transmitters external to aircraft 10.
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MHz, and y-axis 84 represents attenuation level for frequency response curve 86 of filter 36 and



is a graph showi ng a frequency response curve 126 for
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simultaneously, the only method of reducing interference from a radio transmitter on the same
aircraft is attenuation of the entire operational frequency band for the duration a transmission.
This, however, does not eliminate interference, and reduces the sensitivity of the receiver,

resulting in compromised receiver performance.



Signal 88 of FIG 4 has been translated to a frequency

of 27 MHz, as indicated by signal 106. Signal 94 of
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signal 108, and signals 90, 92 and 96 of FIG 4 are
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168. FIG. 11 illustrates the frequency content of signal 168 and a frequency response curve of IF
low pass filter 166. Analog-to-digital converter 170 is used to convert signal 168 into a digital
data stream 172 for processing by signal processor 154. User input device 184 allows a pilot to

select channels for output by enhanced radio receiver 140. Receive channel demodulator 174



illustrated in FIG 8. [0035] Antenna 142 represents

an antenna (e.g., antenna 18 of FIG 1) |ocated on an
W@epoenafss2 (e. g., aircraft 10 of FIG 1). Ant enPeI/L&R04/003929

recei ves radi o waves to produce signal 144. Signal

144 is filtered by full COM band filter 146, producing

signal 148. FIG9 illustrates frequency content of

signal 148, and a frequency ré@sponse curve 216 for

filter 146. Adaptive notch filter 150 is controlled

sqlsptiveln gemnednlaies tihsignals ia thessgletted Fhangels,gphodsicipg @bitputs C, D, E and F, in
o Qe/SKor 154 via communication path 156; signal

processor 154 generates a control signal via path 156

to n8d¥N fFIG érshq_\mﬁreqc\da:ptg'raph lﬂ@)ﬂblhtrefﬁngteﬁzimﬁléﬁhdlo signals 196, 198,

1 at es uenci.es . n n channel .-
B B IR P el SRR A G S PR sgoa
figtd Hﬁrmgth S@&aMESem%mS b gatiad sigray eksivédiy athbneh Mﬁtﬁﬂe@ewer 140 from
radio recelver 140 has

h
ra o ghEET Elrd o ArtfEl. S8 S awD AL HoeRg IR VB and
hasthiphesighal Glangth Sélgnalto BRalE BI8SB00dDEE ﬁfdtzoa rSlgllleﬁs ?988261)1 82 and 204

with a |evel above this nal level |imt
1“(1%“%"313” VEPETS ey signalgereted fromexieril @gWém&mee@f te.gifagpmissions not
ort &1EUREFT1 O Kigdls 196,108 £100CANth@bo4 A2 31sh WRERa Fi ££F «Bb 0‘6’ Qnd “D”,
t he frequency of the S|gnal Since the signal i’s not

TeERSRIHYCRY, & fpciliripirseriationdm fallowinp Bustet ¢ idgntifkes ithet diennel used by radio
trasERRk lﬁo‘d”QMﬁﬁeseﬁﬁb SheindQelbAad orf dddnhiled CRRS fe%lv%rq%?, anfl “A”, “B”

turns filter .1 off in restoring sensitivity
andy BYy idsméify ot{lwbm}nesu cgniaining4gnpls fo radip e@ndayitteis lextemalltd @ircraft 10.

to Hb@ﬁ‘ce FiGI9 gf?eq%lé:r{ ?g‘raﬁg%g&&ﬂ% E(n&lslztlﬁ galrjeesre] C‘cé.(frequency in

response curve resu
Mitkzeapdemasys Béntmsentsfattsnugnai foi B8quehgyuaspongeswinte 246 @f ﬁlter 146, FIG.

g RVGIEN LAl B0 by LB Lt e

conjponatty (d’[s@al H&. Fregagmen teyp(m@enchﬂvﬁ 216fillsstigteathal rané dées not

o GO RRAS LM B 13 b Egaoma Sgushy band of

erfhmg:ﬂdifadikﬁScleHrQ461 HIGYT, i@this eﬁk&ﬂhﬁle}i tahla Mediohice®butside this band are
rocessor 154, User input device

i} Ponts e pE A et 204 i ancs o

elﬂiﬁﬁba@ﬁﬁﬂ') adve 1@ 60 M6 thedehe nFOGCIMBIPIFHIE 46

demodul at or_ 174 WO 2004/ 074862 PCT/ Usz 04/ 005029 -7

sel 00 el FlGeHbthors e dsauaney siepihdd Oswhere xasis 282 wpresehts frequency
in OS] ARk $-axiRh o4 %k&&t@&ﬂeﬁ R For uéic??(% (l):nse ICH[{% gﬂ)eof filter 150,

exanple [0033] FIG 8 shows fredquenty
FIG: 7.158¢ pigpal nensinfon signalsiso 240, gt 244 msz%maxch 1B ent I0Arequency

codfafl &Q&nal)i 68918, 3919 tﬂee&gn?l RN Bplivess H:%Qﬁ%ré tro 2 ? . 7, has tuned
ﬁ S gth.

y-axi s 194 represents s
adagie rné'f@h didlent X ta 13 NIH. Ad:gnuab notelc ﬁlte:tddO Iaytermafeafre@rénmes within

onk @geln?lelE #of lsféﬁeﬁ 2;41]’ % sB&%rllttenuated by filter 150, while signals 238, 240, 242 and

246 are not attenuated. This reduces interference from signal 196, without affecting sensitivity of

other channels in the operation frequency band of enhanced radio receiver 140.

[0041] FIG. 11 shows a frequency graph 250 where x-axis 252 represents frequency
in MHz, and y-axis 254 represents signal strength for signals 256, 258, 260, 262 and 264,
representing the frequency content of signal 168, and attenuation for frequency response curve
266, which represents the attenuation response if IF low pass filter 166. Graph 250 shows the

frequency content of signal 168, FIG. 7, after frequency mixer 164 has transposed signal 160 to



radio transmtter 12 |ocated on aircraft 10. Signa
196 is shown at a frequency of 130 MHz, and has high
wG@@aar4ssi rength relative to signals 198, 200, PRDESEN003929

204. Signals 198, 200, 202 and 204 illustratively
represent signals received fromexternal radio
transmtters, i.e., transmssions not on aircraft 10.

Slgnals 196, 198, 200, 202 an&-204 are al so | abel ed
"B, "C'" and "D respectively, to
ﬂfeelE Ibhllld andefigrit bas beti Slterpdibyt B Ibwwessdilfer 366 Esquéncy response curve 266

She BTy o ey B R et eost SR sebfiancea 1 adi o

rec e[(m&] 140;shandibe ted thid'signal 2 he¥ b%d@éiécttfvﬂy@ﬁ:tbﬁfated by adaptive

BT SoC PP, 2555 A QL OMLEES ct ci

regeiaat1 42 h@s i rigelx redited iddderbRpIIRSCH ] Qéﬁﬁidl%ﬁ Yutbik multiple

Xi.s 214 represents attenuation for
C‘f%ﬂﬁ?ﬁi&rﬁé%ﬁ%‘e@ﬁ ve 216 of filter 146, FIG 7,
and mogs)al BI3.eNe NdwR Ehast iR aEn 2, pr&%@s 270%8r co%g'élhﬂggnhanced

%é 26, which re resent the frequency omponents of
f

offegiver 440 t Yéala@ﬁlaydert@w&ﬁ@n@m lveh Pevel signelygising pdaptive notch
fiteératsof frict @fPréé’e@s ﬁiﬂﬁ‘s%lﬁ Qt sﬁﬂﬁﬁze%ﬁu&{eg %‘ﬁ@fe ?
r equency

bet ween 118 and operationa
bandl0844] e nﬁ'fﬁﬁ é%mpﬂmfi)thﬁ @@@410@481 in4dl, chgingls iy thejoperationsl frequency

bﬁfﬁmh}%)wem&lb ?ecfefvglq Hﬁ)”ﬁ]!c? g 8&“‘%3%&3]2%241 ‘T’no%ﬁgrgl ﬁ glslg 7. Process 270

attenuated. Signals 196, 1
ceptippgsryvitthserodyér at i onal frequency band of enhanced

20 5T 460100 el 3L TGS el ST B

prabese é70<ccam:1@es2ﬁﬂ1 SteppY78se@inreisk pemasmﬂg contmuwl,th aen74.

ents, atten n for nc
e R e LT
150t to aﬁgiulateftber signal) detbSed?id 8tep 226) Prakdss 2 72 44ntaids Wb ste]WBS(ﬁ h

repr uenc cont nt of signal 160, FIG
fizyH %ﬁﬂ% OBHPK %fPF ST PrhS igh lexehsianal delesied in step
27-_6| ﬁocasszhaSOﬂtimesdmmmgzve notch filter 150 to 130
Adaptive notch filter 150 attenuates frequencies

Wi t h[PWS] oneStEM A  degisipr Ig‘rp@ pignal Jeval measured fhstep 280 indicates that
th@lhgﬁné"@l QehdtMetbéibd Bsteh 296 néMUn ﬁ' s8N Rosesé 3 co%ﬁ?ues A step 284;

46 are not attenuated. This reduces interference
otheriserqsses 279 Fentinges Wiskistem240ect i ng sensitivity of

ot h GIGO@T an n@clsﬁ 2$LpusE§1§da J%Ec'hqgtg 42:1(?1%]9 @yti ?ﬁgﬂ %tch filter 150, thus

enhanced radi o receive
1eMOEkE élweglra@ph athe frodveney ofﬂmxlugh 2% sigaplrdetetet $n step 276 Process

270 SAHER , and y-axis 254 represents signal
stTengt BE¥m Rk {hal's 256, 258, 260, 262 and 264,

r epr[@@¥ht i nig dnh emboémm&rmyl ag ehiviwarih Fod. 5 iagntalcoﬂ:ﬁﬁnicﬂﬁuil path 300
oL N e SRR ORISRl L
erfhiniced radicﬁﬁcelﬁfraph o0 fisthensy éfiensthizdan e:{mﬁmce@fauﬁ%c@éer 140
th?xieg)geg%o&é ggf I?Fé %aqez’%% L %rg{sygsgg&%gg%m Xl?er able to atteaguate the
trefisihiskioR Qlitha A3 9o rec@ver 140 complexity is thereby reduced since element 158,
FIG. 7, is not used.

[0051] In another embodiment, IF low pass filter 166 is replaced with an adaptive
notch filter that is also controlled by adaptive notch filter control 152, to attenuate a strong signal

from a radio transmitter (e.g., radio transmitter 12, FIG. 1) in the intermediate frequency band.



the IF band and after it has been filtered by IF | ow

pass filter 166. Frequency response curve 266 shows
W bat/074862 ow pass filter 166 does not attenuatBCT/OSivasnh3929

signals. [0042] It should be noted that signal 262 has

been sel ectively attenuated by adaptive notch filter

150, while other signals, 256, 258, 260, and 264 have

not. Thus, enhanced radio reeeiver 140 has

selectively reduced interference fromsignal 262 and

can [8952‘} ut et anothsr emabrslimentsada@iveDotck filtey 150, of FIG. 7, is omitted and

[ E 2 18 .a-f£| ow char .

I b PERPAES Rreh T4 Bl b g bt BBHRIE0 bk naamingroteh fer

congrd] B2 odewsite A90Ong sigoh} fi@m calioytradahget (candadibd tronuake 12, FIG.
[ gh-: - signal Si adaptive notch filter 150,

nggglggxﬁ%%%%s%ﬁﬁgay§?§?ts a? step 272, and conti nues

W t h0833p 2THbse fiilidh thstaedwill AApRDBictRft SaridiensSiel Me specified
elﬁyel %n.all g annels in tgf erational frequency )
gl rcllamea} S (élﬁ%é;ﬁ ARPVE at5 coniempiiaddiereiy G“’ he qu:sgjpt*yqn sheyld got be restricted
toshgatake bav@limems) bishodld Be nfehdaredby thE REBF Tt fims.

continues with step 276. [0045] Step 276 I's a

decision. If a signal has a |l evel greater than the

signal level Iimt, process 270 continues with step

278; otherw se process 270 continues with step 274.

[0046] Step 278 uses adaptive notch filter control 152

to control adaptive notch filter 150 to attenuate the

signal detected in step 276. Process 270 conti nues

wWth step 280. [0047] Step 280 nonitors the signa

| evel of the high level signal detected in step 276.

Process 270 continues with step 282. [0048] Step 282

is a decision. If the signal |evel neasured in step

280 indicates that the high level signal detected in

step 276 no | onger exists, process 270 continues with

step 284; otherw se process 270 continues with step

280. [0049] Step 284 uses adaptive notch filter

control 152 to disable notch filter 150, thus

renmoving the attenuation at the frequency of the high

| evel signal detected in step 276. Process 270

continues with step 274. [0050] In one enbodi nent, and

as shown in FIG 7, a data commrunication path 300

exi sts between an enhanced radi o receiver 140 and an

enhanced transmtter 302, to inform enhanced radio

recei ver 140 of the frequency of transm ssion.

Enhanced radi o receiver 140 therefore does not need

to detect the transm ssion frequency to be able to

attenuate the transm ssion. Enhanced radi o receiver

140 conplexity is thereby reduced since el enent 158,

FIG 7, is not used.
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[0051] In another enbodinment, IF |ow pass filter 166

is replaced with an adaptive notch filter that is
w@bk@ae/ ozt rol | ed by adaptive notch filter contp@l/usfHa4/003929

to attenuate a strong signal froma radio transmtter

(e.g., radio transmtter 12, FIG 1) in the

i nternmedi ate frequency band. WO 2004/ 074862

PCT/ US2004/ 003929 -9 [0052]-1¢-n yet anot her

enbodi nent, adaptive notch filter 150, of FIG 7, is

omtted and |F |ow pass fEEABYIS166 is repl aced wi t h

an a ch filter controlled by adaptive notch

fllgg}P g%ﬁ?&ﬂ$ 152, to attenuate a strong signal from

aradio transmtter (e.g., radio transmtter 129 FI G

1) th nt e adi

ki 11ed TAARLATEEhE radéo R PPl A28 and a adic
reckiveniothel mpeoinhioadircrefriaod bpeeating ik sahose chdabipagmernydand,

contenpl ated herein. The description should not be
CONBYYM& cted to the above embodi ments, but should be

e asnfiithoiy-didifl dabérndrGotertingRigniiO ra €818 S 2he common radio

PCT/ US2004/ 003929 Uﬁ%? C% AIMS Wiat is clainmed is: 1

1. A sysPeprRy PP att A48 ht er f er ence between a

r adh @igh413RcRisbE RF (@Bﬂ)c@ssﬁlg%ecdlglﬁl HAE Siroaa] toH@ﬁ&iﬁ&ehdﬁa of a first

common aircraft and erating 1n a co n rag

f r equencipdigigmal. @“E‘é‘ GogyRRy: radio Arpaussy Bydagd diogs theradio

convert efrarfsﬁ’ﬁtte‘f QB)V@‘:EH&{‘I% Stansl §g1fa?ﬂlﬁ@§ﬁﬂfét(ﬂttﬁe%sﬁﬁdlb BBnal, and

conmon radi 0 frequency band to a digital dat

stream @) éermc@mmg pRe @B pecppt radie) Sl%lﬁl@ dessthp gad#hfécewer for

digital s‘ﬂg@ SbECARAL APt AC R GRRACEPT a first 7

radi o sign e common radi 6 frequency band

and af ndaptivéeotehafifics rgponsivasoribe centrol signal ferrnsternating the first radio

contr ol fi

and o (DR bR Bl al i3 i ShEREborpu

signals fromthe radio receiver for 10 output a

or Rore 6§§ﬂm§@f@€WéBt@ﬁ%ﬁﬁéﬁ@“”&ﬁﬁoﬁTnﬁﬁg%ﬂgﬁﬁiW@‘nm“mrﬁ“
mé}gtrﬁ% %nhf 1EVeld V@ﬁlﬂﬁ %'d\fgﬁtat @il BRamAPHEBImiRé BRBdxift@ice of the first

at t Ing the first tadio 12 signal to reduce
radipsigndler ence between the first radio signal and the

output. 2. A systemof claim1l1, the signal processor

CONMBIi Si AGygedioftiaim 1 &H@ilgﬂ'ﬁl)fiﬂob@@orfoﬁmpriﬁiﬁgs tHcbing channel

ignal levels within the dl?lta

deg)lggyélpfﬁf s dergedudating the g oo ewgccmdgg 10 81gnals mmuftaneously

4. A system of claim 1, the signal processor comprising an adaptive notch filter

control for generating the control signal.

5. A system of claim 1, further comprising a full communications band filter for

filtering analog signals input to the radio receiver to the common radio frequency band.

6. A system of claim 1, further comprising a local oscillator, frequency mixer and IF
low pass filter, the local oscillator, frequency mixer and IF low pass filter cooperating to
generate an intermediate frequency band from the common radio frequency band, the analog-to-
digital converter being constructed and arranged to process the intermediate frequency band to

convert the signals to the digital data stream.



radio signal. 3. A systemof claiml1, the signal
processor conprising a receive channel denodul at or

wo eoo4deeseniul ati ng the one or nore second radi oPGT/USANNE003929
simultaneously. 4. A systemof claim1, the signal
processor conprising an adaptive notch filter control
for generating the control signal. 5. A system of
claim1, further conprising aifull comunications band
filter for filtering analog signals input to the

radio receiver .the _cqogmon radi o frequency hand.

6. A syst &t ol f}ﬂ%ﬁ?@%ﬁ% PO e Rh for
codie6lind Rhden e rBAY GRRYMiTRrARAA (RNES Feceied, W RS Faddnliftar |

the | ocal oscillator, frequency m xer and |IF | ow pass,

compppigptingdegemay Phe it Sedirigrhtodharizia percerses fiegonirol signal
im{i{]agggﬁiaf‘f%a@&wfﬁﬁ i fohige SRPFRMWJACiR:f r equency band,

nal og-t o- igital converter being constructed

and_arranged to,pr.ocess_the intermedi gte frequen .

ban t o5 Scay 8 FRiPRG BT e B IRE fedpdil i HHTPE and the adio
receivegam WO 2004/ 074862 PCT/ US2004/003929 -11 1 7. A

systemof claim1, further conprising a data _

conmgun C.tﬁﬁ LHAn®) %tl‘!ﬂdlé Pce 'Vgr 5P {éag(ﬁlté% ﬁ%r@lf‘ehwg&ltaﬁ %n-rb@ﬁjrh Padio

transmitter and the radl o recelv , the radio
trahsmaittendpietaging B aderfiequoey bagl, Eoegriserzcy of the first

radio signal..t.o.the signal processor, the contr

o oA P PRty O p BRI U iV & Y froauency bana

adapt i vetonatigital 84t stesam; 8. A system of clainms 1 or 7,

further conprisjing.the radio transmtter a t he radi

r ec 8i5{#8pl proceggor f&ﬁ g‘% RIPAREEE ﬂi’ea‘itlglgal ﬁ%fé &¥<78t tO;thc{]%aﬁ?B?en‘g a first

interfer ﬁﬂib&;igcnﬁllowr.(tﬂiﬁftﬂdﬂfr&@taﬁ@ ngﬁdi gxm fréin tHeandibitrbhwitter, (b)

operating in a like frequency .ban onprising:. 3 an

anal og- t &gYRS %FOU@GHW%‘% updicagiye @éﬁmﬁv@ﬂl@ Sﬁﬁng]n %Hds(%)

r epr eseng@hdMRtifd ode® nldr@ 66 raBRREbnald (dr@uibutlh Gk ak more user

data stream 5 a signal processor for (a) processing

the di gi tedactedabennsisyadm t o detect presence of a first

6 1 afLa sl Ry ﬁl‘f@r&%%?hsixj%% fHe QOMEN S¥nA AR hrRAhthE B0 drbiadio
radi o tlpa_nsm tter, 7 generating a control srgnal

i ndi cat i signapfo reduse fiiterserencadicvesn theairst radieisigrg) agl the output.
denodul ati ng one or nore received radio signals for

out pgt agnRRARINEd HEIb CeddbeF of chime), felsREalphevaret sem@ithg a signal
10 an, adaptive notch filter respgnsive to the control
legell gﬁ&torff@rrm%ﬂrg}g@égnpwﬁvqlﬁglﬂplp Itlget dlglgla fiaga stream to determine non-

existence of the first radio signal.

11.  Anenhanced radio receiver of claim 9, the signal processor comprising a receive

channel demodulator for demodulating the one or more received radio signals simultaneously.

12.  An enhanced radio receiver of claim 9, the signal processor comprising an

adaptive notch filter control for generating the control signal.

13.  An enhanced radio receiver of claim 9, further comprising a full communication

band filter for filtering antenna signals to the frequency band.



11 signal to reduce interference between the first
radi o signal and the output. 10. An enhanced radio

w0 e@aiovss2 of claim9, the signal processor conpeT/BE52094/603929
signal level nonitor for neasuring signal |evels
within the digital data streamto determ ne non-
exi stence of the first radio signal. 11. An enhanced
radio receiver of claim9, thes signal processor
conprising a receive channel denodul ator for
denodul ati ng the one or nore received radio signals
simul taneously. 12. An enhanced radi o receiver of
claim9, the signal processor conprising an adaptive
not ¢h fi An a:haocndtmcbb refcgwexge" sl O} fugthevemposing allocal oscillator,

fre]q %ﬂ[jglgx %rrl,r@d_p Ir%lqg‘l)% % tlrealgca? ogc?]ﬁ:a%&vﬁ'é%l%ﬁ%%‘l%le@nl%’IF low pass
fileOEoobérhtirgy th EEneaatt mnmaerme@mta Ifieqtancy bandfiromg the rﬁ@yudmay] tand, the

WO 2004/ 7486 PCT/ US2004
onglf s GnEte] Pt SRR ara rnged P o Disgmedipis froaveney
baikd loQeaVertaBEsibhald t0fthe digitdl defuieaey m xer and | F | ow pass

filter, the local oscillator, frequency mxer and IF

| ow pass DR eddfer and a radi

I nt é?rredjlxa etﬁqdrog?%délggg B@éﬁ%&%&?g%&e e Tr equ%nc;r/artl)a?lrda °
trahéraittér laceaddoig thecsanhie girtralt andopesrtingrin bedmigor Gagienesthaad, comprising
thag rranged to process the internediate frequency 5

BUMI %o convert the signals to the digital data

st r emfitoringlsignalevadt Wokinole fredeaciybgnd;nt er f er ence

bet ween. a radi o..recei n d|o 2 transmtter

|ocg%&ﬁuﬁﬁf?%é”&%ﬁ%nﬂ¥¥E}§?%mﬁﬁa Bp&ating in a comon

f r egueRCyndiaflter &Qﬂﬁﬁﬂh&aﬁg) re&l\teh@o ﬂteﬁqﬂﬁe thie fidst radio signal during

moni toring signal vel s th| f r.equenc nd; 5

det ect i nﬁa%?mllslsl‘@t"f Fh&(fer @M 19 figpa F?‘ES’ “teﬁlég# rﬁ‘i’%ﬁ’( ’{&l’t(’éﬂre Or more

and 6 t ugicBeH RdRBAGNs biphesy thé tldigteddirr adi o recei ver

to attenuate the first radio signal during 7

tra rns i 0 [ r adi [
i nt f er gh%{ ?ft c?a(l)rrr]lewbt?é steps ofq%o%ltglq egxtd%e{ gt%ésc%mﬁnlsmg the steps
of tabatinglihe ﬁehfaenic@rdjaﬁd in@cai ivermediatd ﬁrequénctydiahd,oboof/ermh@ﬂhm
he_st eps nltor and det ecti.n ..
e g SR e PER TP iy BRI g Y ao
stiefkh @5 deeht alegirfthafisiSipey. band, converting the 3
i nternedi ate frequency band into a digital data

str §am %@etﬁ%@é#cﬁ&ﬁépﬁ%ﬁ% gsﬁx?ﬁlsq e Iof a%gitgﬂlrgoceésing the

streamt iTst
digifal dhtaktmeahBto dempduiste andmtpputihemgcmidea@o sgnai$ with tridpegd| ipterference

b}P he %rs%radlo 1gnale
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W

digital data streamto denodul ate and out put the
second radio signals with reduced interference by the

wo oog748ezli 0 si gnal . WO 2004/ 074862 PCT/ US2004PO0BSR94/003929

-13 1 18. A nethod of reducing interference between a
radio receiver and a radio 2 transmtter |located in
the sane aircraft and operating in a common frequency
band, conprising 3 the stepsi3t 4 communi cating a
transm ssion frequency fromthe radio transmtter to
the radio receiver, 5 the transm ssion frequency
corresponding to a first radi o signal generated by the
6 radio transmtter; and 7 tuning a notch filter

wi t HiSh t Hemetholl of eddigieterforonattebrasa peadiectiversind nastio

tracﬂslglﬂ?e:r 10@%& M9ne ?an% %Q:rc'aftr{t' é ﬁggra‘%gt 1%% a%ﬂl&lm‘r?%tﬁr?ﬂyeémﬁ band, comprising

to reduce I n

ﬂ@ewmnﬂ°rad|o S|gnals dermodul ated and output by the

i 0 _receiver. stem.f or uci ng radio . .
|t SPPRRER LB SRR FaR BB Rt o i receiver
2 recei Véie ttapQais€on froq@n,00tespoading fdd ﬁrsﬁz@ﬂlo%ig%ﬁﬁéeh&gted by the
in a commopn radlo freguency band, 3 conpri sing

fixed frEﬁU% EYEEAYosci | | ator and a frequency ni xer

Coopekiad 4 AGtcH AltGOMMRT the tA¥8 rceifd m&nﬁ.ﬁg e ﬂ‘r§t§9d-i§ EieNal during
band into an .internediate frequency ba 6

anal og-t ga]éﬁn’@$SE(gl| of ghsrfirstradip sigpal t@@dmlpﬁeﬁgrep@ewﬂh one or more
i nt er mredi@bga f‘aﬁ%’ﬁﬁﬁﬁe&@@tﬁa‘t@@mﬁi &Hg?llt T:)j'?‘lfhe rddid ?éc@wﬁr

stream 8 a signal processor processi ng t

di | data st to detect f a first
radilg si QnaRe RS e%ﬁwﬁ ek By ipgond a radio

reedteer locate ihveconatldmaifdatt drdpBiatificinga dolindle @b abhit@cPband,

control signal indicative of the first radio signal,

COOWES™§1 (c) denodul ating one or nore second radio

si gnatxed ﬁ%@l[éh&}m%czﬂ%gélﬁat&eﬁﬁ'a\fféﬁuérﬁil mbéer Q%&%m@%o Gert the

or nore user selected channels; and 13 first an
second a8ApRPYEdiRieaengybepd ito anatermadiate ﬁqwmw@nd

not G ahd1b -t%r-dléllteh tETVeRE hh&nd pﬁﬁ 1r2t Atr{eg%{e??{qtﬁgxg:y%%y to a digital

band and t he Second adaptive not
the 15 i Atteptmatiate frequency band, the first and
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si gnal t Uldroeﬁmnab withih thet@nhen mdmefrdqeenmyémld dvel fidnt &k radio
radio si g%hlt%?p(b} ge%e%!f&g g tc()ntrol signal indicative of the first radio signal, and

(c) demodulating one or more second radio signals from the radio receiver for

output as one or more user selected channels; and

first and second adaptive notch filters, the first adaptive notch filter filtering the common
radio frequency band and the second adaptive notch filter filtering the
intermediate frequency band, the first and second adaptive notch filters being
responsive to the control signal for attenuating the first radio signal to reduce

interference between the first radio signal and the output.
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common aircraft and operating in a comon radio
frequency band, 3 conprising: 4 a fixed frequency

| ocal oscillator and a frequency m xer cooperating to
convert the 5 common radio firequency band into an

i nternedi ate frequency band; 6 an anal og-to-digital
converter for converting the internediate frequency
band to a digital 7 data stream 8 an

anahgg- t - ?ét&htf@ﬂ re@RDNEiS IntdrRienc® Pateedd i‘ﬁtdior’r&nsmltter and a radio
internmedi ate frequency band to a digital 9 data

reegiieg lprgted I erogeTeAic T ed SRBRtigedR a(cal)nwé@é% EpegnesHend,
mﬂ%ghh I data streamto detect presence of a first 11

io°signal, within the common radio frequency band
and affixodfreqrenesalgia ogallaterand eiftegesncy [T geansraaing trpogvert the

control ?A(:I@H%lé rr%lgﬁljlr étﬁ'gﬂcg%a&{ infol® ihifSdaidi@dl eﬁ ag:ﬂﬁél

and 13 one Or nore secon

si gnaksalbg-wadigikd cormditer foemeaiartng the unt@medlatepfmqua&‘y bael to a digital
or nore %egrselected channel s; and 15 an adaptive

notch fif{8F™¥8F filtering the intermediate frequency

bandn ahdlex-adépitdl ¢enveatrcthr cohberfing the intdreiefpter fespans ibuel to a digital
to the cqontrol signal for attenuating the first radio

signal t 8% §%3Bquce interference between the first

I adiaGighbigiadessdn Gorl(d)ereudbsiglthe digital data stream to detect presence of a first
radio signal, within the common radio frequency band and from the radio
transmitter, (b) generating a control signal indicative of the first radio signal, and
(c) demodulating one or more second radio signals from the radio receiver for
output as one or more user selected channels; and

an adaptive notch filter for filtering the intermediate frequency band, the adaptive notch
filter being responsive to the control signal for attenuating the first radio signal to

reduce interference between the first radio signal and the output.



