Digital Switching Wreless Receiver Diversity and Buffer Diversity for
Enhanced Reception in a Wreless Digital Audio Communication System
Background of the Invention s Field of the Invention [0001] This invention
relates to nethods and apparatus for the transm ssion and reception of the
broadcast signals nodulated wwth encoded data. More particularly this
invention relates to nmethods and apparatus for reception of broadcast
signals nodul ated with encoded data i o enpl oying receiver diversity and
time diversity techniques. Description of Related Art [0002] Diversity

techni ques #DRyital Switehing'WiRdeds! Reediver Diversityuandt Buffdr reception in

an enviro ter
diversity ré“@?ﬁfﬁ}ﬂ“g g &ﬁ%&eﬁ&‘ggﬁdgfsg@gjeﬁg%%{q é?g‘%@bcoupl ed to
mul ti pl e antennas to broad PUMGAT! A a receiver is nore likely
to receive one of the signals. [0003] In receiver diversity, nultiple

antennas or nultiple ant BHIﬂ-GgrcWﬂdl@ﬂthe Invenhtidre recei vers are enpl oyed
to receive the broadcast signal. In the fading channel, the |ikelihood
that one of the receivers will 20 capture the broadcast signal justifies

h nal antenn nd r i )
t he esxpeﬂSQFdO;thaE!dl%lvtehg al antennas and receivers. 1

[0001] This invention relates to methods and apparatus for the
transmission and reception of the broadcast signals modulated with
encoded data. More particularly this invention relates to methods and
apparatus for reception of broadcast signals modulated with encoded data

10 employing receiver diversity and time diversity techniques.

Description of Related Art

[0002] Diversity techniques are well known in the art to insure the quality
of reception in an environment where the broadcast signals are fading.
Transmitter diversity employs multipie antennas or multiple transmitters

i5 coupled to multiple antennas to broadcaét signals such that a receiver is

more likely to receive one of the signals.

[0003] In receiver diversity, multiple antennas or multiple antennas
coupled to multiple receivers are employed to receive the broadcast
signal. In the fading channel, the likelihood that one of the receivers will

20 capture the broadcast signal justifies the expense of additional antennas

and receivers.



[0004] Refer nowto Figs. 1 a and 1 b for a review of receiver diversity of
the prior art. In Fig. l1a, the transmtter 5 nodulates a transmt signal
such as an RF frequency with a data signal and transfers the nodul ated
transmt signal to a transducer such as the antenna 10. The antenna 10
radi ates a 5 broadcast signal that results fromthe nodul ated transmt
signal. The broadcast signal as is known is a wave front of

el ectromagnetic energy shown here as separate broadcast signals 12, 13,

and 14. Gemmsgaphi ¢ ReRshaol @Figsichh asd m@wtaatevs@vaaﬂrd@ehﬂesd%r@wcbfmldl ngs
20 may block or reflect the broadcast signals 12, 13, and 14 such that the

amount of 10 eg%:géﬂ any iyl N8, @k t?arr‘bérrf?tfcertdql%oéﬂlfa?éméﬁa%@ﬂ Aqthl seSfass not
sufficient to detected by the receiver 35. there were just one

, th b
i st 1 ngui shed %”*%F"fre '9?9%%?;4S@hmds“&f%f?@h?@%ﬁ#ﬂaﬁﬁﬁﬁ’éﬂ%“ “25p,
25c all ow t he ante

ni t.or rength o cei ved
br oadcast si gnﬁlgga H@ns%eéﬁﬁcqﬁs aqtgng% §C%Ih 614 {ln% (ﬁ?tggr‘?as 25a,
25b, 25c having the strongest Ssi for tr r to the receiver 35. This
al | owsSt he recgf‘\?@@@?'%%%@\f@s‘ﬂi%ﬁ?fﬂd%ﬂo%ﬁgﬁﬁ?@mﬂﬁma{ Pocess to
extract the received information. [0005] In Fi g the transmtter 5
simlarly noduPtedsast signalasiis kKapywnas a wayed i o §|G&H0F'§|39f‘@3%|ﬁ€ﬁf(9y with a
data signal and transfers the nodulated transmit signal to a transducer
such as the anskowahe® aThepanatehreadegst sigidilat 8s13 andobticEepgipgital t hat
results fromthe nodul ated transmt
obstacles such as mountains and hills 15 and buildings 20 may block or
reflect the broadcast signals 12, 13, and 14 such that the amount of
10 energy arriving at any of the antennas 25a, 25b, 25¢ is not sufficient to be
detected by the receiver 35. If there were just one antenna, then any of
the broadcast signals 12, 13, and 14 cannot be distinguished by the
receiver. However, the multiple antennas 25a, 25b, 25¢ allow the antenna
switch 30 to monitor the strength of the received broadcast signals 12, 13,
15 and 14 and to select one of the antennas 25a, 25b, 25¢ having the
strongest signal for transfer to the receiver 35. This allows the receiver 35

to have the highest quality signal to process to extract the received

information.

[0005] In Fig. 1b, the transmitter 5 similarly modulates a transmit signal
20 such as an RF frequency with a data signal and transfers the modulated
transmit signal to a transducer such as the antenna 10. The antenna 10
radiates a broadcast signal that results from the modulated transmit
signal. The broadcast signal, as is known, is a wave front of
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signal. The broadcast signal, as is known, is a wave front of 2

el ectromagneti c energy shown here as separate broadcast signals 12, 13,
and 14. The geographi ¢ obstacl es such as the nountains and hills 15 and
the buildings 20 simlarly may bl ock or reflect the broadcast signals 12,
13, and 14. In this exanple, the antennas 25a, 25b, 25c are coupled 5
respectively to the receivers 35a, 35b, 35c. Dependent upon the strength
of the broadcast signals 12, 13, and 14 any of the antennas 25a, 25b, 25c

may not have syfbirgn@Bhefi@En&@lRbIWAhRY aklsepbRIPBESdNast 8§84 QR $32, 35D,
35c. As in the previous exanplé, if only one antenna and réceiver existed

and it was bl Oﬁﬁﬁﬂgﬁ%@bie%gqﬁ%%ﬁi?gb%‘éiegrs%ﬁ’%@%e FSARRAiRs Lad Rﬁ%ﬁée% 14, 10

the receiver wo recover the data signal.
recei vers 35a,_ 35b,.0r c_are con r I V. i , Whi ch
dependent upo nﬁ}eﬁ%wi(ﬁ'u"aﬂsi ﬁs'g}%aﬁﬁg]aryemgééiggﬁgeﬁﬁéﬂggcbgégéCe"%ﬁ S%ﬁﬂﬁféﬂ}sﬁﬁt ches
sel ects the receiver 35a, 35b, 35c havin e st recovered data signal.
[0006] The exafpf ﬁg & ?hif: 6§?m?§'§?ﬁjaﬂ np%" ég"t”r%ﬁ% Zécvﬁr?eoloélggdr adio 1s
frequency (RF) application for diversi tg. Refer nowto Fig. 2 for an
exanpl & of recEasPertivaly i detrgcaiyerspdng, Sdbt 9% Rependert ynenrthe s§eagl i cat i on
for digital audio headphones. The transmtter 50 is provided digitally
encoded audi o &f edireadcast signatsha, t13e ang d 4faovvmittke ehtendiagiddal kb edtoded
audi o signals with synchronization, control, and error signals. The 20
formatt ed encodey ridthavesdfflcidnt Soradetectivsrmit itssiegpattiva mckaer 86a.t 36, RF

35¢. Asin the previous example, if only one antenna and receiver existed

and it was blocked from receiving the broadcast signals 12, 13, and 14,

10 the receiver would not be able to recover the data signal. All the receivers
35a, 35b, or 35¢ are connected to the receiver switch 40, which

dependent upon the quality of the received and recovered signal switches

selects the receiver 35a, 35b, 35¢ having the best recovered data signal.

[0006] The examples of Figs. 1a and 1b illustrate a wireiess radio

i5 frequency (RF) application for diversity. Refer now to Fig. 2 for an
example of receiver diversity as applied to a wireless infrared application
for digital audio headphones. The transmitter 50 is provided digitally
encoded audio signals. The transmitter 50 formats the digitally encoded
audio signals with synchronization, control, and error signals. The

20 formatted encoded data modulates a transmit signal similar to the RF
wireless, except in this case the signal may be pulse positioned modulated
rather than frequency shift keyed as in RF wireless. The modulated signal
is used to control the radiation of a light signal from the light emitting diode
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wi rel ess, except in this case the signal may be pul se positioned nodul at ed
rat her than frequency shift keyed as in RF wirel ess. The nodul at ed si gnal
is used to control the radiation of a light signal fromthe light emtting
diode 3 (LED) 55. The light signal 85 is broadcast to the headphones 60.
The headphones 60 have at | east two photodetectors 70a and 70b. The
phot odet ectors 70a and 70b are generally placed on the outer sides of the
headphones 60 to receive the Iight signal 85. The detected electrical s

signal s of the( ot sxletRE lighiSsidia 88n8l briddacasotthanehaph@bsien. tigs recei ver

75, which dermdul ates and reformats the encoded audi o 5| gnals for transfer

to the Speakerﬁe@@ﬁxo‘%@ 600Dy eGSR 8RE BhtotRt 204 p.PrReed in close

proximty to t ars of the person 65 wearing the ead ones 60. If the

p
cystem had onl iy ReRA 0418k SELORN 03 T e Lo ld iy et yo voul

be not be dete oto not

essentially di at ¢ e LED tran tter ho odet ectors
70a and 70b al (‘%@é‘)){ 5,00 8lr9‘é‘?'v‘?819a ?@nﬁégg ngégf%‘aeg\gieégfcra’cal
signals. The phot odetectors 70a and_70b maybe sel ected b swi.tch that
whi ch df the phighaig«dee Bhatodgtectirs 788 ands’ My awe transierred éh@p BOFVEs

detection. Alternately, there, in fact be two receivers wth a

sel ection cir€iwhigbidemadialgs Wﬁﬁéﬁofré@?éﬁgéleﬂt?@@@%ﬁé@'@ Hgnely ®ei ved audi o
to the speakers 80a and 80b. [0007] A technique commonly referred to as
time diversitytrengboicsthe speakers 80a and 80b. The speakers 80a and 80b are

placed in close proximity to the ears of the person 65 wearing the
headphones 60. If the system had only one photodetector 70a or 70b, the
10 light signal 85 would be not be detectable if the photodetector 70a or 70b
was not pointed essentially directly at the LED transmitter 5. Having two
photodetectors 70a and 70b allows the receiver to always have detected
electrical signals. The photodetectors 70a and 70b maybe selected by a
switch that which of the photodetectors 70a or 70b has sufficient signal for
15 detection. Alternately, there, in fact, may be two receivers with a selection
circuit determining which receiver transfers the received audio to the

speakers 80a and 80b.

[0007] A technique commonly referred to as time diversity employs
interleaving of the encoded data and error correction coding to insure that
20 the received digital audio signals are recovered. The interleaving
separates contiguous data packets of the digital audio and transfers them
at non-contiguous times. This allows for errors to occur within the
encoded data and to the encoded data to be recovered when the received
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interleaving of the encoded data and error correction coding to insure that
20 the received digital audio signals are recovered. The interleaving
separates contiguous data packets of the digital audio and transfers them
at non-contiguous times. This allows for errors to occur within the

encoded data and to the encoded data to be recovered when the received 4
digital audio data is rearranged to de-interleave the data packets and then
have error detection and correction perforned on the received data. Thus

even mar gi nal | yiq rtg%dr@%la{%n@aém el tORR- Bt RIAVEen s HaRaSsdketd and Beai ved
and the data recovered 5 l? S. Patent 6,351,630 (Wod, Jr.)

describes a vi fglestor G4 @pwnagrt?&e LSS RY b 8aspardse, oaual od to

one of multiple selec nnas ook-u ol ds dat a

representing anten n whi ch
anltoennas Wl|g| %"%@%ﬁ@%ﬁy%g%ﬁwﬁ% ga?ltsor?q'\?é%ﬂ?scgg%@épfé aeil\;ségoneler i o
[ 0009] U. S Patenir}ﬁG thz 190 npana, Jr.) provides a systemand nethod
for wirel ess tfah&R I dﬁc%‘fﬁﬁ eceiving of information. The nethod

includes transmtting data and then after a time delay retransmtting the
data. The data for each transm ssion contains an error correction code.

Upon récelG008Y t he ViS StataniP.88t.688 (G408, Ur hARSANDSE Grkireless t he data i s

processed to identify, by use of the error correction code, erroneous data
wi t hin at | eastomnangfativhe sgistesn haang tragspanter cthpled to one of multiple

selectable antennas. A look-up table holds data representing antennas,
and having pointers to define an order in which antennas will be used to

attempt communication with second transponder

10 [0009] U.S. Patent 6,272,190 (Campana, Jr.) provides a system and
method for wireless transmission and receiving of information. The
method includes transmitting data and then after a time delay
retransmitting the data. The data for each transmission contains an error
correction code. Upon receiving the first and second data transmissions,

15 the data is processed to identify, by use of the error correction code,
erroneous data within at least one of the data transmissions. The
identified erronecus data is reptaced with non-erroneous data from the

other data transmission.

[0010] U.S. Patent 6,185,258 (Alamoulti, et al.) teaches a transmitter
20 diversity technique for wireless communications. A simple block coding

arrangement is created with symbols transmitted over a plurality of



identified erroneous data is replaced with non-erroneous data fromthe

ot her data transm ssion. [0010] U S. Patent 6,185,258 (Al anputi, et al.)
teaches a transmtter 20 diversity technique for wreless communi cations. A
simpl e bl ock coding arrangement is created with synbols transmtted over a
plurality of 5 transmt channels. The diversity created by the transmtter
utilizes space diversity and either tinme or frequency diversity. [0011]

U S. Patent 6,181,749 (Urabe, et al.) details a diversity receiver. A

dermodul at or obf-ghdisit SRR AE eThdah@rdi§ cteBtedlsy theftraphante! \iizddgpdcechannel s
have subband filters and differential detectors for denodul ating the data.

Error esti mitiH‘ige{%itg%wd?e?th%?#Eﬁg?%r‘fre@qﬂ@ﬂ&%ﬂ!é];si he nunbers of erroneous

synbol s and error cations each channel.” A data conparator conpares
t he denodul ated data corresponding to the error |locations with the

denodul at ta in t or.r i |, ocat Lons..Ln , r els to
determ neﬁgﬂgfher tHeé]g:FEﬁ%'Pt 433@@??%28[@668# ?@c@?taﬁ%%'@;{@ rg(g%ggﬁa%or
provi des a deci,sion signal .in respaonse to the etermnatjo A data
sel ector sel ecg%mBHléEaB?q' ”88795’(5'%%%93&&&%”??" FHO{ n@ﬁ!a';nzmes on the
basis of the nunbers of erroneous synbols and the decision signals and
out puts the datharielsbarsebangtiitersang difepgntial deteptars far deroadilating
(Buternowsky, et al.) describes a digital diversity receiver system
enpl oyi ng one te datae Brraaestiingtiey sircutspafimate mpdafutput the numbers of

erroneous symbols and error locations for each channel. A data

comparator compares the demodulated data corresponding to the error

locations with the demodulated data in the corresponding locations in

10 other channels to determine whether the error location is correct. The
data comparator provides a decision signal in response to the
determination. A data selector selects one of the demodulated data from

the channels on the basis of the numbers of erroneous symbols and the

decision signals and outputs the data as selected data.

15 [0012] U.S. Patent 6,088,407 (Buternowsky, et al.) describes a digital
diversity receiver system employing one or more transmitters, a plurality of
receivers, and at least one two-way personal paging unit or pager. The
two-way pager receives pages from the fransmitter, and sends response
signals, which are detected by the receivers. A microdiversity receiver is

20 described as two receiver components provided at a single receiver site,
with a separate antenna for each receiver component. Signals as

received at the different receivers can be compared and have the



receivers, and at |east one two-way personal paging unit or pager. The

t wo-way pager receives pages fromthe transmtter, and sends response
signals, which are detected by the receivers. A microdiversity receiver is
20 described as two receiver conponents provided at a single receiver site,
with a separate antenna for each receiver conponent. Signals as received
at the different receivers can be conpared and have the 6 accuracy

i ndication information conbined to increase the reliability of the system

in_detecting agsA8SPRURAtIERMIORRoN &FRTINES t&MEhsse- thé CARlIitoBthePat ent
5,799,042 (Xiao) describes a wireless digital communication systens that

apply an_ant engaugiVekidoing GRETRbAIGUERhgoPrdsBdhdsirivais! ecei ved radio

system having a single recefrver front-end conpri si npl e and robust
antenna diversity schene. Radio signals transmtted to the receiving

ant ennas edund | nfor L f.or .l owi n [ror rection at
recepti on@slg’ . [00@%' Fslﬁ’r%@"ot %%ﬁ?z\@@%ggﬁﬁib{e@% ﬁlrﬁ‘%ﬁ gg't)ra?provi des a
cellular 10 conmuni cations systemis provided using spread spectr system
with  code di viePBIHNRATOT SYEeRsBakapRisARANTSARA SHEFDY SROCTEHAGPETEY [ or
correction coding (FECC) to enhance the effective gain and sel ectivity of
the syStem A tading la meelvediadio systamgavieaasiediedaeeiver remfreny [0015] U. S.
Patent 4,517,669 (Freeburg, et al.) describes a nethod and 15 apparatus for
codi ng messagesomprisema chngd andtrabest antpriaeiversily scheme. Radio signals
transmitted to the receiving antennas has redundant information for

allowing error correction at reception side.

[0014] U.S. Patent 5,073,900 (Mallinckrodt) provides a celiular
10 communications system is provided using spread spectrum system with
code division multiple access (CDMA), and empioying forward error
correction coding (FECC) to enhance the effective gain and selectivity of

the system. A digital data interleaving feature reduces fading.

[0015] U.S. Patent 4,517,669 (Freeburg, et al.) describes a method and

15 apparatus for coding messages communicated between a primary station
and remote stations of a data communications system. The apparatus
employs an antenna diversity scheme for a communications controller at
the primary station. Variable length messages are communicated
between a general communications controller (GCC) and a plurality of

20 portable and mobile radios. The variable length messages include a bit
synchronization field, a message synchronization field and a plurality of
channel data blocks for efficiently and reliably handling long strings of data
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and renote stations of a data conmmunications system The apparatus enploys
an antenna diversity schene for a comrunications controller at the primary
station. Variable | ength nessages are conmuni cated between a gener al
comuni cations controller (GCC) and a plurality of 20 portable and nobile
radi os. The variable |l ength nmessages include a bit synchronization field,
a nessage synchronization field and a plurality of channel data bl ocks for
efficiently and reliably handling long strings of data 7 or text. Each
channel data bl eciexti. ncdcdemnae! dataddock inolwdes ehdnformptien tigld, & iperiyy f or
error-correcting the information field and a channel state field

i ndi cati ng whetfidd farernotcorieeting theointdraratieh fiekl duby cbanfheletate[f@GIL6]
Japanese Patent Lai d-Open No. 4-8031 JP4008031 (Hiroyuki) s describes a

reception di Veriﬁhtcﬁtiﬁ%{%‘éfﬁer\&'ﬁin@htlﬁe!@@roaérﬁa?ﬂn@nis@ursgbbr fie@r recting signal
indicating the correction every tine received data is corrected. The error

correcting signal is sent to an error correcting signal conparator, which

ts th ' kil L ' f tipl
count's theAED . COr R0 Pl analEOBRANGS 48 EYEREIRat | ABIN) L1 Pl e

receivers e Ich recerver 1s providing t est '(o gality

ti . [00171_J Pat ent i d- - 9 j ki, et al.
ecepti on. [00LL JapencaeSotento bl 8y AT en eRIRER{P UKL oL 2L
SELCNEEN JE R R M MO A

corrected. The error correcting signal is sent to an error correcting signal
comparator, which counts the error correcting signal compares the signails
from multiple receivers to decide which receiver is providing the best

10 quality reception.

[0017] Japanese Patent Laid-Open No. 1-265739 (Kiyoyuki, et al.)
provides a system for minimizing the effect of reception level fluctuation
and phase fluctuation due to fading. The transmitter sends transmission
information encoded with error detection and correction codes.

15 The receiver decodes the received information by plural antennas. The
system performs an error detection and correction on the received
information and based on the amount of errors present in the received
information selects the received information from the antenna with least

error among the received information sets from each of the antennas.

20 {0018] “Cochannel interference Suppression Through Time/Space
Diversity,” Caiderbank, et al., IEEE Transactions on Information Theory,

May 2000, Volume: 48, Issue: 3, pp. 922 — 932 discusses wireless
8




15 The receiver decodes the received information by plural antennas. The
system perforns an error detection and correction on the received

i nformati on and based on the anmount of errors present in the received
information selects the received information fromthe antenna with | east
error anong the received information sets fromeach of the antennas. 20

[ 0018] "Cochannel Interference Suppression Through Tine/ Space D versity,"
Cal derbank, et al., |IEEE Transactions on Information Theory, May 2000,

Vol unme: 46, | ssysgems.thitfare $48ject 32 titHeseatgingana urnes® Bpsorst ens that are
subject to a tinme-varying and unknown a priori conbination of cochannel

interference, EadbR@itioRdHcSaimmepintditirehce Tﬁ&n%%r{cﬁb%%:%ﬁb%@s THescussed
provide diversity in tinme by channel codlng 019] "Interference

Cancel | ati on jt es in GSM
and TDWW 136, " P%&sj ggﬂéﬁ%a(ﬁsy% c@é ?%8 e |8§%§Hﬁg%ﬁogy gonf erence,
1999, pp. 1956 - 1960 vol . 4, discusses the evaluation of EDGE (enhanced
dat a rate gl ob voI ut The pa furt S ant enna

di versity! C{/\% ch en §rqr}r|:@ El"éﬁ)ﬁgﬁﬂ@ Héﬁ‘@é‘;”tsw% “f?é?'h’ @éﬁﬁE'Summry of
the Invention gooz%(]fﬁ An ob‘%ect of this invention is to provide a

communf cat i on SP8ERYRG Grta Rates dnGIM sgdaddMAEEs \Biagsia %@ba@ﬁ%@@dﬁggnal

nodul ated with coded dat a. [0021% Anot her object of this invention is to
provi de a commdghisgtardgchnology Conference, 1999, pp. 1956 — 1960, vol.4,

discusses the evaluation of EDGE (enhanced data rates for global
evolution). The paper further discusses antenna diversity, which enables

interference-cancellation methods.

10 Summary of the Invention

[0020] An object of this invention is to provide a communication system for

transmitting and receiving a broadcast signal modulated with coded data.

[0021] Another object of this invention is to provide a communication
system applying diversity to improve reception of coded data in presence

15 of fading of the broadcast signal.

[0022] To accomplish at least one of these and other objects, a
communication system includes a transmitter and diversity receiver. The
transmitter acquires input data, appends an error coding and a locking
signal to the input data to form the coded data. The transmitter then

20 modulates the broadcast signal with the coded data, and propagates the



system applying diversity to inprove reception of coded data in presence

15 of fading of the broadcast signal. [0022] To acconplish at | east one of
t hese and ot her objects, a conmunication systemincludes a transmtter and
diversity receiver. The transmtter acquires input data, appends an error
coding and a locking signal to the input data to formthe coded data. The
transmtter then 20 nodul ates the broadcast signal with the coded data, and
propagates the 9 broadcast signal through a transmtting transducer. The
transmtting tbasikdosesigmmyireugn aardrentidingriramstiugirt Téwi ttdrisngttoigode. [ 0023]
The diversity receiver systemreceives the coded data nodul ated broad cast
signal from a tfrapsdices hybeaniiebnnd BEatiganehitesj @odeéhannel 5 is
characterized by multiple transm ssion paths having variable transm ssion
times and variable attenuation characteristics causing nultiple copies of

the coded giaa) modul ghed; ot 0396850 e SLAEh rod e dkeiotblitiatd ffthgEd SySt em

has a sign qui sition devilce 1n comuni cation with the transm ssion

h | f ti f.th |t COpI t . dul at ed
br ondcast i gnabroan L pgha Tl k& BB EDaRhol el B @b e =t €
h teristics, of ' f. th tipl. ' f th ded
Gata mobul at ed b duedetzed Ghan it FRasrittn o hub BV AN aGan 1ol | si gnal s.

and |l ocking signals fromthe o nore copies, of the multip

J L e _ar e .
the coded dat alransgisERLimgGs @Pigé’éf'?b'iesatfeﬁué PRhRasterghes P e

copies of the coded data modulated broadcast signal. The diversity

i es of

L& ik

receiver system has a signal acquisition device in communication with the
transmission channel for reception of the multiple copies of the coded data

10 modulated broadcast signal. The signal acquisition device evaluates
signal characteristics of one or more copies of the multiple copies of the
coded data modulated broadcast signal, extracts the coded data, control
signals, and locking signals from the one or more copies of the multiple
copies of the coded data. A diversity circuit is in communication with the

15 signal acquisition device to receive the signal characteristics and the
coded data, the control signals, and locking signals, the diversity circuit
selecting from the signal characteristics, the control signals, and the
locking signals, one of the copies of the coded data modulated broadcast
signals. The diversity receiver has an error evaluation circuit in

20 communication with the diversity circuit to receive the coded data from the
selected copy of the coded data modulated broadcast signal. The error
evaluation circuit evaluates the coded data signal for errors and providing
an error signal to the diversity circuit indicating an error state of the

10



15 signal acquisition device to receive the signal characteristics and the
coded data, the control signals, and | ocking signals, the diversity circuit
selecting fromthe signal characteristics, the control signals, and the

| ocki ng signals, one of the copies of the coded data nodul ated broadcast
signals. The diversity receiver has an error evaluation circuit in 20
comuni cation with the diversity circuit to receive the coded data fromthe
sel ected copy of the coded data nodul at ed broadcast signal. The error

eval uation cir sslebtet\Rits Al RS eintBe CPARSHHIAFRItSI N afseEold EOSPortAd provi di ng
an error signal to the diversity circuit indicating an error state of the

10 selected daE@ded’@?{%%&dt&%dgjré@é&is&)éirg?‘ﬁiaf.cmt sel ects a second copy of

the coded data nodul ated broadcast signal. [0024] The signal acquisition
device includes a plurality of receiving transducers, such as antennas or

[ anam s Ehannol "6 BAC founutert P B0 LS b R E RS o the

coded data m)d%ll ated broadcast  signal he transm szﬁiE on channel and
converting the "éBﬁ;"

from.t r

. SURR B8 TR FRSIRH 9988 SHPB A8 GRS Hal o a
recei ved electrical signal. The received electrical signal varies in
nmagni t ide depepBeliRdiogesnntdeermenicatigiswits e HapsmissRFhaPeadrachat t enuati on
characteristics of the transmssion channel. In a first enbodiment, the
si gnal acqui si transdwdeviacquirdsagnaoitharcepiasyofdhe ceded datasnoddeted ecei ver i s
i n conmuni cation with one of

broadcast signal from the transmission channel and converting the copy of

the coded data modulated broadcast signal to a received electrical signal.

The received electrical signal varies in magnitude dependant upon the

10 transmission time and variable attenuation characteristics of the

transmission channel. In a first embodiment, the signal acquisition device

has a plurality of receivers. Each receiver is in communication with one of

the receiving transducers to amplify and condition the electrical signal and

to extract the coded data, control signals, and locking signals from the

15 received electrical signal.

[0025] Each of the plurality of the receiving transducers is assigned a
selection priority such that the receiver in communication with a receiving
transducer of a highest priority is selected by the diversity circuit. If the
error signal indicates the selected data is in error, the diversity circuit

20 determines another receiver having a valid locking signal and transfers the

data of the receiver fo the error evaluation circuit. Alternately, if the error
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the receiving transducers to anplify and condition the electrical signa
and to extract the coded data, control signals, and | ocking signals from
the 15 received electrical signal. [0025] Each of the plurality of the
receiving transducers is assigned a selection priority such that the
receiver in communication with a receiving transducer of a highest
priority is selected by the diversity circuit. |If the error signa

i ndicates the selected data is in error, the diversity circuit 20

det ermi nes anophafiafi e RindlaMbs hds¥iabicd d5 K Rtrdrbhals aittbdiamesters the
data of the receiver to the error evaluation circuit. Alternately, if the

error 1L eval yatdpn &cfiphbh itk €81 85s e soRLRgefadata s in error but is

correctabl e, e error evaluation circu corrects the sel ected data.
[ 0026] A second enbodi nent of the signal acquisition device has a

plurality,of, . receiving transducers ch as antennas or .phptodi odes, in 5
comruni ca£q%@rqﬁvm' th %\ﬁgc??‘gﬁgﬁoég'?%’ﬁ Oﬁ%ﬁ'&r‘?ﬁﬁeﬁ”ﬂ%ﬁ Y ﬁ?s chui res one
of the copies of the coded data nodul at ed broadcast signal fromthe
transmi ssi on cRERLY obiegevHIg/ERRSNGCTSh SUE A5 aBteRE O GHRIPYRESS: hodul at ed
broadcast signal to a received electrical signal. The plurality of
recei vi ng tr anseosincationiwithctbatiansonssionchanne a Eachfronadeger 4kALESS whi ch,
10 in turnis in communication with the diversity circuit. Upon reception
of a transducene séthectdpies sfi thaabdéd data meddiabedt sidagcastragnal frohethter ansducer
switch selects one of the electrical signals of a selected receiving
transducer. A transmission channel and converting the copy of the coded data
modulated broadcast signal to a received electrical signal. The plurality of
receiving transducers is in communication with a transducer switch, which,
10 in turn is in communication with the diversity circuit. Upon reception of a
transducer selection signal from the diversity circuit the transducer switch
selects one of the electrical signals of a selected receiving transducer. A
receiver is in communication with the transducer switch to amplify and
condition the electrical signal from selected receiving transducer and to
15 extract the coded data, control signals, and locking signals from the
received electrical signal. The error evaluation circuit transfers the coded
data to the error evaluation circuit. Each of the plurality of the receiving
transducers is assigned a selection priority such that the receiving
transducer of a highest priority is selected by the diversity circuit. If the
20 error signal indicates the coded data received and extracted from the
electrical signal of the selected receiving transducer is in error, the
diversity circuit generates the transducer selection signal to select a

second electrical signal from a second receiving transducer to be

12



receiver is in comunication wth the transducer swtch to anplify and
condition the electrical signal fromselected receiving transducer and to
is extract the coded data, control signals, and | ocking signals fromthe
received electrical signal. The error evaluation circuit transfers the
coded data to the error evaluation circuit. Each of the plurality of the
receiving transducers is assigned a selection priority such that the
receiving transducer of a highest priority is selected by the diversity
circuit. If thoapsfeseddo the mpoalver,ite catesd tleetrcabsignalahan haciep\eedsliand
extracted fromthe electrical signal of the selected receiving transducer

is in error, tRekingsignsiahy teinsfots thaenerdties rddetydr tairdeeer eathfini on
signal to select a second electrical signal froma second receiving

transducer to Bgcdig Aut@ﬂﬁtfew rfﬁtﬂebﬂotr E?alﬁ@ﬁ@ﬁ M@%wt .hb@aﬁa%qa@@oaé@@hfd cal
signal then having a valid locking signal and transfers the data of t he

receiver to the,@ifdfa J?dc@h%tté gtgé?i’éd&tnca‘?"sb‘?{anﬁfﬁgy belddted R&Rlif

eval uation ci I’CUIt In at es t e C ata recelve extracte from

the el Ctr' cal tr %W%eh?sflnté}%rso% Eectgtﬁg'% ré?l{O? ﬁ}%ﬁgH%ﬁ‘éw goﬁrg rror

but is correcta € error eva ion Cir e co e dat a

d d h
ece X?nga{‘raﬁﬂmoe@i%d%éé%é‘@egﬁéﬁ?' By PeR vl ) i Bty

register in communjcation wth the diversity circuit to retain the coded
data recei ved SRIGCER:BGRIVEY raAN3IHEYm t he el ectrical signal of the sel ected
recei ving transducer and in

[0027] The diversity receiver includes a data register in communication

with the diversity circuit to retain the coded data received and extracted

10 from the electrical signal of the selected receiving transducer and in
communication with the error evaluation circuit so that the error evaluation
circuit can retrieve the coded data. A de-interleaving circuit in
communication with the diversity circuit to organize the selected data such
that the coded data received and extracted from the electrical signal of the

15 selected receiving transducer is in a contiguous order prior to transfer to

the error evaluation circuit.

Brief Description of the Drawings

[0028] Figs. 1a and 1b are diagrams illustrating the concept of receiver

diversity for a wireless RF communication system of the prior art.

20 [0029] Fig. 2 is a diagram illustrating the concept of receiver diversity for a

wireless infrared communication system of the prior art.
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communi cation with the error evaluation circuit so that the error
evaluation <circuit can retrieve the coded data. A de-interleaving circuit
in comunication with the diversity circuit to organi ze the selected data
such that the coded data received and extracted fromthe el ectrical signal
of the is selected receiving transducer is in a contiguous order prior to
transfer to the error evaluation circuit. Brief Description of the

Drawi ngs [0028] Figs. la and 1lb are diagrans illustrating the concept of

receiver (hoselsity Figy 3ds Biotk degpamofeosarimuaiiation sgstetresmployinge pri or
art. 20 [0029] Fig. 2 is a diagramillustrating the concept of receiver

diversity for adwy-smg,lr@@ﬂf&f&@ﬁ,@%@ﬁ@f@n| cation systemof the prior art.
13 [0030] Fig. 3 is block diagramof a comunication system enploying

diversity reception of this invention. [0031] Fig. 4 is block diagramof a

Fransit i efocel t he SRR RALkOg SYAEI Aloifbpof MUSRH Allicdid0032] Fig. o

is a flow of t orma and " trans encoded dat a

of this inventiogn. [0 6|sadlagramlllustratlngthefornat of
the encoded dat &Y %?'L"tcﬁ%é‘]s 'n‘ﬁ%éﬂf‘l on. [0034] Fig. 7 is block diagramof a

first enbodi ment of the diversity io receiver of the comunication system

of this invention. _ .
s [0032] Fig. 5 is a flow chart of the method for formatting and transmitting

encoded data of this invention.

[0033] Fig. 6 is a diagram illustrating the format of the encoded data of this

invention.

[0034] Fig. 7 is block diagram of a first embodiment of the diversity

10 receiver of the communication system of this invention.

[0035] Fig. 8 is a timing diagram illustrating the lock detection of the

receiver circuits of the diversity receiver of this invention.

[0036] Fig. 9 is a flow chart of a first embodiment the method for

receiving and recovering the encoded data of this invention.

15 [0037] Fig. 10 is a timing diagram illustrating the transfer of the data from
the transmitter to the receiver and employing receiver and buffer diversity

to improve the quality of reception of the encoded data of this invention.

[0038] Fig. 11 is block diagram of a second embodiment of the diversity

receiver of the communication system of this invention.
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[0035] Fig. 8 is atimng diagramillustrating the |ock detection of the
receiver circuits of the diversity receiver of this invention. [0036] Fig.
9 is aflowchart of a first enbodi ment the nmethod for receiving and
recovering the encoded data of this invention. 15 [0037] Fig. 10 is a
timng diagramillustrating the transfer of the data from the transmtter
to the receiver and enpl oying receiver and buffer diversity to inprove the
quality of reception of the encoded data of this invention. [0038] Fig. 11

i s block digugoam of Rigsqeqnd mREAIHEN s&lordEmBbdifieht ihe meafRifepr of the

communi cation systemof this invention. 14 [0039] Fig. 12 is a flow chart

of a second eﬂb%ﬂeﬂﬁrﬁﬁ ah8 SR ENRE tHPEncdRE ath Yt FhvERESN Er i ng t he encoded
data of this invention. [0040] Fig. 13 is a timng diagramillustrating the

eval uation of the signal characteristics to determne if a received

electrical gighal from 33 iANRgHERLaRyldeRE Ha0d,ANRAH 8RAE sRindl he

diversity Jece ver hi's™ “i'nve aile scription of the

I nvention [0041], The, co ication systemof, this in ti as shown in
Fo 3 has a PraRCHTBIET Biagetnied are e g Bea N 55 a The
transmtter 100 10 acquires input data and fggpe,ds an error %di ng and a
| ocki ngssi gnal 8nsdeer phihte RacAd e RFmeBheloHE FNRIPY TeCaIVE" O
transmtter 100 then nodul ates the broadcast signal with the coded data
frame, and invention.

Detailed Description of the Invention

[0041] The communication system of this invention, as shown in Fig. 3,
has a transmitter 100 and a diversity receiver 200. The transmitter 100
10 acquires input data and appends an error coding and a locking signal to
the input data to form encoded data frame. The transmitter 100 then
modulates the broadcast signal with the coded data frame, and
propagates the broadcast signal 150 through a transmitting transducer,

such as an antenna or light emitting diode.

15 {0042] The diversity receiver 200 acquires the modulated broadcast signal
150 through multiple receiving transducers. The receiving transducers

200 may include antennae for receiving RF broadcast signals or
photodiodes for receiving light broadcast signais. The diversity receiver
then extracts the encoded data frame, acquires the locking signal to

20 extract the digital data.

15



propagat es the broadcast signal 150 through a transmtting transducer,
such as an antenna or light emtting diode. 15 [0042] The diversity

recei ver 200 acquires the nodul ated broadcast signal 150 through nultiple
receiving transducers. The receiving transducers 200 may include antennae
for receiving RF broadcast signals or photodi odes for receiving |ight
broadcast signals. The diversity receiver then extracts the encoded data
frame, acquires the locking signal to 20 extract the digital data. 15

[0043] | n{eo43]rst enmbgdisreribodirhentdineedisérsity Feeplareasmagitiplalretgilgr r ecei ver
circuits each coupled to the receiving transducers. The extracted digital

data is de-int gfGRV&Ln Mpﬁédﬁ%&h@?é@e%h?ﬂaﬂﬁ&&é?ér?ﬁé'e%abt%d%lfaq””Ed the

de-interleaved digital data and the recefving circuit prOV| di ng correct

digital 5 datadht%né%l'e%e‘?@a@& ARGERY R0 Abn e & E@ez diversity
eac e ata

circuit monitors reception enco S|gnals
and | ocking s and 0 detect and ct erraors
transfers the ?é%&ﬂ?%# ?ls't%rﬁeat? @ﬁgttwecce've%%?wtaefp 5f%cqrhe&tﬁt9éa‘efng

si gnal and elther : turln t he correct di ta, or correcting the
capturéd di gi t 4ft 9d§t$§ Fgﬁ%ﬂpt'Pﬂ 05“1:?9‘3’%%'% gﬁﬁgmers%gr%l versity
receiver has a transducer switch coupled to each of the nultiple
transducers. TR¥®NitpEnSgaREN ehpachrengosied sl Eamedoppentrédsinags ardrcuit. A
sel ect signal determnes which of the nultiple transducers is to be
connect ed t hr olaghingheignal aansddioe abilisyiot ddtettaand correct errors and transfers the

reception to the receiver circuit capturing the locking signal and either

capturing the correct digital data or correcting the captured digital data.

10 [0044] In a second embodiment, the diversity receiver has a transducer
switch coupled to each of the multiple transducers. The transducer switch
is coupled to one receiver circuit. A select signal determines which of the
multiple fransducers is to be connected through the transducer switch to
the receiver circuit. As in the first embodiment, the diversity circuit

15 monitors reception of each encoded data frame for control signals and
tocking signal and the ability to detect and correct errors. In the second
embodiment the diversity generates the control signal for the transducer
switch and transfers the transducer providing the modulated broadcast
signal that allows for capturing the control signals, the locking signal and

20 either capturing the correct digital data or correcting the captured digital

data.
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the receiver circuit. As in the first enbodi ment, the diversity circuit is
nonitors reception of each encoded data franme for control signals and

| ocking signal and the ability to detect and correct errors. In the second
enbodi ment the diversity generates the control signal for the transducer
switch and transfers the transducer providing the nodul ated broadcast

signal that allows for capturing the control signals, the | ocking signa

and 20 either capturing the correct digital data or correcting the captured

digital da®@5]16 [ O0UASkrahBEuddreREIUSEHROVITRY PElBERN Mnyatrfa%ﬁ%ﬁeen
priority that ensures that a certain transducer Is selected initially. The

transducer or rﬁfé@'a%@rtaﬁ@éﬁéﬂ c@F‘lspééiéHté %ll‘la?i nﬁﬂbft?ﬁ‘gdggert&eregéwgrrs' ty

circuit to ensure that the ec Ion a rans ucer recel ver ensur

Grgi tal data. | SOTEICHEIY ?omgﬁﬁ'@ﬁ%a%ﬁﬁive@@%f°§@‘?<i§F‘%Lﬂ%c§ﬁgk*h§%§2'r o
Co bo. tranam i TRRCIFHE vaNGHH Riee ieritps U bR InG BrobRbRY argrtal 'y
The i gPial dat do0s ot aebeanyBhS Ahirerebls MRS he. data i nput” 1 egi Ster

110. A data clock signal 112 fromthe synchroni zation clock circuit 130.
An error correction code generator 115 extracts §the digital,,k data fromthe

data i nput PQ4filst er REGErARY i et 0rFhdisp RO Bf he@ReEH Kogfdhe
transmitter 100. The transmitter 100 acquires the digital data 105 to be

transmitted. The digital data 105 may, for example, be the digitally
encoded audio signals such as provided by compact disk read only

10 memory. The digital data 105 is received and retained by the data input
register 110. A data clock signal 112 from the synchronization clock
circuit 130. An error correction code generator 115 exiracts the digital
data from the data input register 110 and creates an error correction code
that is to be appended to the digital data. The digital data with the

15 appended error correction code is transferred to the interleave circuit 120.
The interleave circuit 120 rearranges the order of the data segments
(bytes or words) to separate contiguous data segments. This insures that
these data segments wili be transmitted in non-sequential order to be
separated in time such that the likelihood of errors destroying the digital

20 data is minimized.

[0047] The interleaved digital data is then transferred to the frame format

circuit 125. The frame format circuit 125 will serialize the data and

17



that is to be appended to the digital data. The digital data with the 15
appended error correction code is transferred to the interleave circuit
120. The interleave circuit 120 rearranges the order of the data segnents
(bytes or words) to separate contiguous data segnents. This insures that

t hese data segnents will be transmtted in non-sequential order to be
separated in tinme such that the |ikelihood of errors destroying the digital
20 data is mnimzed. [0047] The interleaved digital data is then
transferred to thedisrate of locking sigoial wuthe sélblizethdath tafent an eatodsd cui t 125
will serialize the data and 17 concatenate a | ocking signal to the

serialized datagh@ ffahat@bBe eRpeARtbd. dRidlcbkingBidral has targmnshidniadon The
| ocki ng signal has a synchronization signal, ich is used by the receiver

to synchronize isﬂgﬁg%ﬁ{iérl i%th%'édttR/ thBSecatydtah sQRERBhiZRMssetlaick I tief the
transm tter 100. "Additionally, the locking 5 signal has a start signal that

| ndicates the beglnlAg.Al, LBex 386 PSS 1. MBiRondiierloBlking ot gnal

may optionally S gha Ing the ending o e serlalized

digital data. [0048] Th . he. i gital frane is sh
In’Fig. ‘6. A abgiadeuasit v e saecare st v RsRi A al 1ol

The | ocking 10 signal 191 includes, the synchro ation signal ,192 and the
start signal 19 a*rqi\%taoJﬁedﬁ%'n%ﬁksﬁ%ﬁ“&%&lpt'%%{ Zf?‘rY@v%ftOlp Wt es the

endi ng nessage of the encoded data franme. The data interleaves 195a, 195b,
and 195n indicating the ending of the serialized digital data.

[0048] The format of the encoded digital data frame is shown in Fig. 6. A
digital data frame 190 consists of the locking signal 191. The locking
10 signal 191 inciudes the synchronization signal 192 and the start signal
194. The optional stop signal (not shown) indicates the ending message
of the encoded data frame. The data interleaves 195a, 195h, and 195n
are then serially concatenated after the locking signal 191. The encoded

digital data frames are then serially joined to form the transmission.

15 [0049] The serialized encoded data is then conveyed to the transmit signal
modulator 135. The transmit signal modulator 135 combines the encoded
data with a fundamental no signal to form a modulated transmit signal.
The transmit sighal modulator 135 would use frequency shift keying for an

RF signal and pulse position modulation for a light signal.

20 [0050] The modulated transmit signal is the input to the transmit driver

140. The modulated transmit signal provides the stimulus to the
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are then serially concatenated after the |ocking signal 191. The encoded
digital data franes are then serially joined to formthe transm ssion. 15

[ 0049] The serialized encoded data is then conveyed to the transmt signal
nodul at or 135. The transmt signal nodul ator 135 conbi nes the encoded data
with a fundanental no signal to forma nodulated transmt signal. The
transmt signal nodul ator 135 woul d use frequency shift keying for an RF
signal and pul se position nodulation for a light signal. 20 [0050] The
nmodul at ed tr anstratsitiipiransiuchetd cquse the mdvkiadted bsoadcadt sigeal 1540, The
nodul ated transmt signal provides the stinulus to the 18 transmtting
transducer to cguhstetife theeuliasradehl oadcast signal 150 to radiate into the
environnment. [0051] As is known in the art, the transmtter 100 may i ncl ude
a digital signal processor. The digital signal processor, being a

conputi ng idﬁ%@ SAEXSEMIGS irl hBGH, %tréﬁgnm@peeémmema@ Pdiguaans st ored
ra med . Th

on data st iumfor execution by the nmethod shown in Fig.

cont i nues. by gSRBRHYDRBSA TRP O iR pRRUe R B BEF B TED A o be
ol Uded error SUSGHFT BECHERS AORS e SRBRSPEATRgE PO O EFifeb @ e Box
above, this al ?'awgfdr%a”&r%%cﬁa%ﬁgﬁepaﬁ%&&fﬁﬁwﬁéﬁﬁac&%@ﬁ@ﬁfﬁé{%id
transmtted data. The )
data is acquired (Box 155) and retained. The process continues by
generating an error correction code (Box 160) that is to be included with
the digital frame data. The digital frame data with the included error
10 correction code is then rearranged to interleave (Box 165) the digital
frame data to separate contiguous data. As described above, this allows
correction of errors that may occur to contiguous transmitted data. The
digital data frames are then serialized (Box 170) and formed (Box 175)
into frames by the concatenation of the locking signal to the digital frame
15 data with the included error correction codes. The locking signal as
described above includes the synchronization signal, the start signal, and
the optional stop signal. The serialized data frames then modulate (Box

180) a transmit signal. The modulated transmit signal is then sent (Box

185) to a transmitting transducer for broadcast to the environment.

20 [0052] Referring to Fig. 7, the modulated broadcast signal 150, of the first
embodiment, is acquired by a number of transducers 205a, 205b, .., 205n.

The transducers 205a, 205b, ... 205n are placed such that as the
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digital data frames are then serialized (Box 170) and forned (Box 175)

into frames by the concatenation of the |ocking signal to the digital frane
15 data with the included error correction codes. The | ocking signal as
descri bed above includes the synchronization signal, the start signal, and
the optional stop signal. The serialized data frames then nodul ate (Box
180) a transmt signal. The nodul ated transmt signal is then sent (Box
185) to a transmitting transducer for broadcast to the environment. 20

[0052] Referri ppdutatéd Broabicabthfgm@dsbahedbBradag astising @nadiecthdal sejna he
first enbodinent, is acquired by a nunber of transducers 205a, 205b, ..,

205n. The trapayigs éébﬁ%trat?&ﬂ%ersiﬁ%az%'ﬁbar9295:@@@@3@%91 fhaat as the 19

nodul at ed broadcast” si g may be fading causing an’el ectrical signal

devel oped by tEﬁeﬁsﬁ ate o@u%@%?bro%%@gst si n%égﬁnéso%éls%r%e sﬁ F'i hibgs L

intensity of t roadcast si E‘SCI’I

d 2, th dul b 150 be bl h 5
s, e o g Rt BLACH o 8 B BEASH: B HRAED < °,,
Strengih or | ILETSL LY Sl Takl S URGREL ARGy as

The el ectrical signals induced to the transducers 205a, 205b, ... 205n are
transferred tothengirengh of inensityof dhrimesklited braadgast signal 15918 VANt & n i o
each receiver 210a, 210b, ... 210n. The anplification and conditi oning

circuit 215 aniilarrﬁ\i%attdmheif@m miudtidle Sagsdiicean @0bad0bds . + R@5hundanent al
[0053] The electrical signals induced to the transducers 205a, 203b, ..

205n are transferred to the amplification and conditioning circuit 215 within

10 each receiver 210a, 210b, ... 210n. The amplification and conditioning
circuit 215 amplifies the electrical signal and removes the fundamental
transmit signal from the electrical signal {o extract the serialized encoded
data. The serialized encoded data is transferred to the clock
synchronization circuit 225, where the synchronization signal is detected

LS and the receiver is synchronized to the frame clock 127 of Fig. 4. When
the synchronization signal is detected a synchronization locking signal

227a, 227b, ... 227n for each receiver 210a, 210b, ... 210n.

[0054] The serialized encoded data is also transferred to the start/stop
circuit 220. The start/stop circuit 220 examines the serialized encoded
20 data to detect the start signal within each frame of the encoded data.
When the start signal is detected, the start/stop circuit 220 of each

receiver 210a, 210b, ... 210n provides a start signal 222a, 222b, ... 222n

20



transmt signal fromthe electrical signal to extract the serialized
encoded data. The serialized encoded data is transferred to the cl ock
synchroni zation circuit 225, where the synchronization signal is detected
is and the receiver is synchronized to the frane clock 127 of Fig. 4. Wen
t he synchroni zation signal is detected a synchronization | ocking signal
227a, 227b, ... 227n for each receiver 210a, 210b, ... 210n. [0054] The
serialized encoded data is also transferred to the start/stop <circuit 220.

The start/ st opjfidairi ithel BE %iﬁm@w% IierisRedligizedagneales ind@adat a to
detect the start signal within each frame of the encoded data. Wen the

start signal i érr%ﬁ%ﬁ?&&ﬂn.cﬁﬁ% ﬁ*h%%c/n%iﬂ?téc?}dé?ﬂ%%gﬁ&%g%aﬁ&?fbcizdz ceiver

210a, 210b, provides a start si n 20

i ndi cating the_begjsyyn t hgn4d el Wi t i ncl uded
error correcti 8’%%@‘?3’%ﬁg{’t-o-ng?ﬁg%ﬁ%lr‘ﬁ%%ﬂ hsgé%;!tr%? ?g?\élz}at'i'oér?zlt"g%ﬁi ng
signal 227a, 227b,.... %27n and the start signal 222a, 222b, ... 222n are
Combined to 1 oFHPIHEYE I MEark S6naLet ABRReaRboLe 5 [ 0085) The data
stream of the serialized encoded data 217a, 217b, ... 217n and the | ock
signal (synchronization |ocking signal 227a, 227b 227n_and start

si gnal 5 220055b22h, The datepsifeanpef tecserialized eagodertdata21@e, 217b, ...210n are
the input signals for the diversity circuit 230. The diversity receiver
sear ches each Rb¢hasddhalocksignadtsyimcheréiation |Qddng signaig27a, 22¢b, 210n to
determ ne that the receiver is synchronized to the transmtted
227n and start signal 222a, 222b, ... 222n) for each receiver 210a, 210b,
... 210n are the input signals for the diversity circuit 230. The diversity
receiver searches each lock signal from each receiver 210a, 210b, ...
10 210n to determine that the receiver is synchronized to the fransmitted
synchronization locking signal and has detected the start signal. If all
receivers 210a, 210b, ... 210n have a lock signal, the diversity circuit 230
chooses one of the receivers 210a, 240b, ... 210n having a highest
priority value to provide the data stream of the serialized encoded data
15 217a, 217b, ... 217n. If the receiver 210a, 210b, ... 210n having the
highest priority vaiue chosen does not have a lock signal, the priority value

for the receiver is lowered and a next receiver 210a, 210b, ... 210n with

the highest priority value is chosen until a lock signal is present.

[0056] Refer to Fig. 8 for a review of the function of the lock signal. The
20 lock signals 255 is shown as a combination of the synchronization locking
signal 227a, and the start signal 222a from receiver 1 210a and the lock

signal 260 is shown as a combination of the synchronization locking signal
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synchroni zation | ocki ng signal and has detected the start signal. If al
receivers 210a, 210b, ... 210n have a lock signal, the diversity circuit
230 chooses one of the receivers 210a, 210b, ... 210n having a hi ghest
priority value to provide the data stream of the serialized encoded data is
217a, 217b, ... 217n. If the receiver 210a, 210b, ... 21 On having the

hi ghest priority value chosen does not have a |lock signal, the priority
value for the receiver is |owered and a next receiver 210a, 210b, ... 210n

with the highgsyp pJHoot'hbtsYaﬁt’éi' HS| 2?2&#8&%(:@50&%@240!30%9%9@5%& S present.
[ 0056] Refer to Fig. for a review of function of the lock signal. The

20 | ock si gnal gegajgga%ggggagq;d&@ ?eo%OWBbBat'Wé@%%&fﬁ&h@%h@%v

| ocki ng signa e start 'signal romreceiver

the lock sign 260 is sh S.a conbi nchronlz tion

| ocki ng si gna %bl@ﬁwc?%%““tbﬁévgfwze e sehathed A e SRLRR, S0,
The received serialized encoded, dat s consi.s of the
| ocki ng si gnal 194AN¢ [RiGROFRL Catiedy T §§ﬁcif9tgﬁir§‘éqw‘?fn g*%ﬁ Ol@%?eand t he
start signal 194, and the encoded data synbols 195. If the receiver 1 210a
is notsable 5 t%a%nfm@@eéth%@rnchmléquwwl@aﬁh%ﬁaguwl 6e loHdGt ar t
signal, the locking signal 255 renmains at a zero level fromthe tine ti to
the tine t2. HKgaallb3d eemaifs ahe zeezksivekliron thd Oinei ts tabileetime tacquire both the

synchroni zation signal and the start signal, the | ocking signal 260 changes
to logical (1)Meavehiléridthetieeeivene 2t 0btio abledotdcaeiré Bottnitiecat i ng t he

receiver

synchronization signal and the start signal, the locking signal 260 changes
to logical (1) level from the time t1 to the time t; indicating the receiver

10 lock. If during the reception time of the encoded data 190b, the receiver 2
210b is not able to acquire either the synchronization signal or the start
signal, _the locking signal 260 remains at a zero level from the time t; to the
time t4. Meanwhile, if the receiver 1 210a is able to acquire both the
synchronization signal and the start signal, the locking signal 255 changes

15 to logical (1) level from the time {3 to the time {4 indicating the receiver
lock. Finally, if during the reception time of the encoded data 190¢, the
receiver 1 210a and receiver 2 210b both acquire the synchronization
signal and the start signal, the locking signals 255 and 260 change to a

logical (1) level from the time ts to the time t; indicating both the receiver 1

20 210a and receiver 2 210b are locked.

[0057] Once the lock signal is present at the receiver 210a, 210b, ... 210n,
the data stream of the serialized encoded data 217a, 217b, ... 217n of the
chosen receiver 210a, 210b, ... 210n is transferred to and retained within
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10 lock. If during the reception tine of the encoded data 190b, the
receiver 2 210b is not able to acquire either the synchronization signal

or the start signal, the locking signal 260 renains at a zero |level from
the time t3 to the tinme U Meanwhile, if the receiver 1 210a is able to
acquire both the synchronization signal and the start signal, the | ocking
signal 255 changes is to logical (1) level fromthe tine t3 to the tine t4
indicating the receiver lock. Finally, if during the reception tine of the

encoded data 18QCqath h@glstreegsqumeld@améﬂe@ms crr@@@xax@@x@a&é@ﬁe biRfital acquire
t he synchroni zation signal and the start signal, the |ocking signals 255

and 260 changeﬂég With {h%%ﬁlﬁbetgé)ré g?{r‘géct dn dtege?rotrﬁ e dgtaliegishs 235me 16

i ndi cating both the receiver a and receiver 2 210b are | ocked.
[ 0057] Once th oc e r y e
210n, | the dat " CEEHAER o atudl PR cbunREab Y STiRBoutdd® - 51,
of the chosen receiyver 210a Is. .t ransf elr. to and retained
Wthin 22 thesoanaMease Sou piadal cmecte 1R W TSN EA L % ext r acts
the digital data with the included error correction codes fromthe data
register 235 HABSTPEEHA (AR Tehetapiin aNd AR eCI0s AICHYR4Phe appropri ate
contiguous data segnents are now placed correctly. The de-interl eaved
digital data is 5 transferred to the error detection and correction
circuit 2{H58 0058] Thterrer detectien aoticorreatinh ¢ionuited4s evalgates the digdsl
eval uates the digital data for errors and if the data is correct or is
correctabl e trapsffer srrbheardhif the data is correct or is correctable transfers the data

250 to external circuitry. If the data is not correctable, the ECC error

signal 247 informs the diversity circuit that the data stream is corrupted

10 and not correctable. The diversity circuit then searches the lock signals of

each receiver 210a, 210b, ... 210n to determine a next receiver having a

lock signal. The diversity circuit then transfers the next data stream of

serialized encoded data 217a, 217b, ... 217n of the chosen receiver 210a,

210b, ... 210n to the data register 235. The digital data is again de-

15 interleaved by the de-interleave circuit 240 and examined for errors by the
error detection circuit 245. If the data is not correctable, this process
continues until an evaluation time period expires and the receiver 210a,

210b, ... 210n having the valid lock signal is chosen to provide data 250

to the external circuitry.

20 [0059] As is known in the art, the diversity receiver 200 may inciude a
digital signal processor. The digital signal processor, being a computing

system, executes functions and processes being programs stored on data
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250 to external circuitry. If the data is not correctable, the ECC error
signal 247 infornms the diversity circuit that the data streamis corrupted
10 and not correctable. The diversity circuit then searches the | ock
signals of each receiver 210a, 210b, ... 210n to determ ne a next receiver
having a lock signal. The diversity circuit then transfers the next data
stream of serialized encoded data 217a, 217b, ... 217n of the chosen
receiver 210a, 210b, ... 210n to the data register 235. The digital data

I's again de 1scfoifd heaNmsl dhelebEtidtoy me?rhb%\a%wrpmim%%oA_aﬁgu@éam ned

for errors by the “error detection citcuit 245. |If the data i's not

correctabl e, ¢ MSRORER% EA0ULAHES dHRbiasth AL LDA R RS | o

expires and the rec havi ng the va ock si gnal

expi t e avi ng .

nown i n t Lihgﬁg?,ﬁ' tfrﬁsﬁ%‘éﬁ?é@%%}"?)sé%‘?%fi%tﬂ%ﬁgé%% i i bRl & gnal
. T igjt [ , ., being. '

bxecut o5 unct FORGISIRRHG BELSBLIRA ng: (edGFANBOATBINaNCB Ak 423 St or age

medi um for execution by the nmethod shown in Fig. 9. A group of receiving
transdéicers, sOemeysdidthmdigiabyiont srecrssaes]he digdial sgi@loNocetsey Wit oadcast
signals nodul ated with encoded data. The broadcast signals induce
el ectrical si gaelpsifyiand ¢enditae{BaxdPd) tanmseoticaksighalttogndrast bemepeedt o t he
digital signal processor. The digital signal processor will anplify and
condi ti on (Boxd3@Sjorhhkachlcfthe gealp ofirgeeling draestueat white ie neest! and
retained (Box 310) for further processing. A data stream counter (x) is
initialized (Box 315) to select one of the data streams of encoded data
10 extracted from the broadcast signal from one of the receiving transducers.
The data stream is examined to detect the clock synchronization signal to
synchronize {Box 320) the receiving clock of the diversity receiver with the
transmitted synchronization signal. The data stream is then examined fo
detect (Box 325) the start signal to indicate the beginning of the
15 interleaved digital data with the included error correction codes. If the
synchronization signal and the start signal are both detected (Boxes 320
and 325), the receiver is said to be locked. The receiver lock is then
determined (Box 330). If the receiver is not locked, the data stream
counter is incremented (Box 335) the next data stream indicated by the
20 data stream counter is examined to determine if the data stream is locked
(Boxes 320 and 325). The data stream counter is repetitively incremented

(Box 335) and the data stream indicated by the data stream counter is

examined for locking (Boxes 320 and 325) until a locking is determined.
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data from each of the group of receiving transducer, which is received and
retained (Box 310) for further processing. A data streamcounter (X) is
initialized (Box 315) to select one of the data streans of encoded data 10
extracted fromthe broadcast signal fromone of the receiving transducers.
The data streamis exam ned to detect the clock synchronization signal to
synchroni ze (Box 320) the receiving clock of the diversity receiver with
the transmtted synchronization signal. The data streamis then exam ned

to deteciodddpx 325Dntlenstaeives igRdked Gin AilGaion tirhe peasd inni@ligdd t he 15
interleaved digital data with the included error correction codes. If the

synchr oni zat i o[zl S4W arRNeldia Shahh FiknahodeR SabMreHRC{cdivePmes 320

and 325), the receiver Is sald to be |ocked. The receiver lock 1s then

det i ned (B f i i

count or 18 1 nopgitEied e didadisSeldtied e UG EluLdlth, MRS RARRT,
data stream cogn%er i S exa 'neptj to de(iagrn‘i ne iLsitg dat a strirFam is | ocked
(Boxes 320 and 3 gf_reqrﬁ%n Y ??%H}% aReayENE P ﬁ%‘{@PPKP& §€i ncr enent ed
B 335 d the, dat t i ndi cated_b he dat t t i
i nan. 1 or | GORIGHG VBB OTHUNHIF Sy aRORABD (NS FTHOREHG AR GBS er i ned. 24

[ 0060] Once the receiver is |ocked, an evaluation tine period is
initialized (BorRcBIRNceRaddeta sdhan sheekad fof etraes ant Baeadedeadffrom t he
receiver that achieved the data |ock is selected (Box 345) for evaluation.
The encoded dabssible, theadatangedredepl(Bee3dhe data segments in their
appropriate

[0061] If the encoded data is determined (Box 360) to be uncorrectable,

the data stream counter is incremented (Box 335) and the data stream

10 indicated by the data stream counter is evaluated (Boxes 320 and 325) as
locked. The data stream from the receiver selected pointed to by the data
stream counter is evaluated (Box 355) for correct or correctable data until
correct or correctable is determined {(Box 360) to be present in the data
stream of the encoded data. If the evaluation time is determined (Box

15 365) not to have expired, the remaining segments of the data stream are
continually evaluated (Box 355) for correct or correctable data and the
data stream selected by the data stream counter remains as the current
data stream. When the evaluation time is determined (Box 365) to have
expired, the data stream is transferred (Box 370) to external circuitry and

20 the process begins again with the reception of the broadcast signal having

the next frame of the encoded data.
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5 contiguous order to de-interleave (Box 350) the encoded data. The

sel ected encoded data is then checked for errors and if needed and if
possi ble, the data is corrected (Box 355). [0061] If the encoded data is
determ ned (Box 360) to be uncorrectable, the data streamcounter is

i ncrenented (Box 335) and the data stream 10 indicated by the data stream
counter is evaluated (Boxes 320 and 325) as |ocked. The data stream from
the receiver selected pointed to by the data stream counter is eval uated

(Box 355) [damp] cOr I ecly. @0 jIRRELRE BB ehi bﬁtﬂérﬁdnhmuﬁ%fm%¥§ténp@frtﬁ@ct able is
determ ned (Box 360) to be present in the data streamof the encoded data.

|t the eval uat jgBnidTerhs ERRILARR 48R BBuRBRkeRn KhRFegYpi red, the

remai ni ng segnents of the data stream’are continually evaluated (Box 355)

for correct of,gol Lol ARl daA Rl H8an dal acshiiam SEherisd 4oy b data

stream count er renai e curren ata’stream e eval uation

ti i s det i ned 65), .to h ired, t dat '
transforred- ( BEPAKOTOTHEARAP 1T TENTELRT Py G U1 RAVGT28ea Begr ns agai
with the reception of the broadcast signal havin the next franme of the
encodedl data. 2821 eb¥e digity) dafe PP hasenbrey CPFﬁ?Cg‘?’hF%e SP"?rﬁéecﬁ%'Pﬁruni cation

systemof this invention. The comunication 5\7/_st emof this invention is
structured to inshgedavigipére flamerdG7eadBEb 402407ndform the fraqoemobf t he
digital data 400 that is being transferred to the transmtter system Each
frame 402a, 408bgoded data 405. The encoded data 405 has the synchronization and

start signals appended for form the frames 412a, 412b, ..., 412n transmit

data 410. The transmit data 410 modulates a fundamental frequency (RF

10 or Infrared), which is then radiated to the environment.

[0063] The radiated signal is received and extracted by muitiple antennas
and receivers and the frames 417a, 417b, ..., 417n and 422a, 422b, ...,
422n of received encoded data 415 and 420 is retained in multiple buffer

circuits

15 [0084] Buffer diversity basically refers to the instantiation of more than one
set of receiving buffers to perform the acquisition task in paratlel. In this
case there are two antennas and receivers capturing the modulated signal
with the encoded data. The data 415 and 420 extracted by the receiver is
stored in the buffer circuits for further processing. The two Buffers contain

20 the same data symbol stream 417a, 417b, ..., 417n and 422a, 422b, ...,

422n from the two different receiver units. ideally these two buffers should
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5 402n of the digital data 400 has an error correction code generated and

included within the frame 407a, 407b, ..., 407n to formthe franes of
encoded data 405. The encoded data 405 has the synchronization and start
signal s appended for formthe frames 412a, 412b, ..., 412n transmt data

410. The transmt data 410 nodul ates a fundanental frequency (RF io or
Infrared), which is then radiated to the environnent. [0063] The radi ated
signal is received and extracted by nultiple antennas and receivers and

the frames 417ggntdh/he same ddthBut ANErabded inth#eRance will caftde ek thecei ved
encoded data 415 and 420 is retained in nmultiple buffer circuits is [0064]

Buf f er di versi Bbfff%@st%)%%lé&er?éc??iﬁeFéﬁtlkhe instantiation of nore than one
uf per

set of receiving ers to ormthe acquisition task in parallel. In
this case there are two antennas and receivers capturing the nodul ated

signal w he encpded data. .The data 415 and 420 extracted by the
ecerver 108l or ca i oob ptiran Saf Zolteroh SR ST BT S E8eTEs The two
Buffers contain 20 the_sa dat a nbol stream 417a,, 417b, ..., 417n and
aomn. aoobr o e CatoiT; BTRhe. A4n aPirERanteshcer daan sepvaitdyda I *fhese
two buffers should 26 contain the same data but in gracti ce, interference
wi || cause thesgtabligh theuntearidy eldhealagopyrupeledeesive@r Eneleyror Hetse8Pn The error
detection and correction circuit 245 of Fig. 6 exam nes the data 417a,
417b, ..., 417andwrdrré2?a) cin@ie4s determip2a ifdbediesitdata biyeam 415 is correct

or correctable. If the data is correct or correctable the data stream 415 is

correct or correctable, the corrected frames 427a, 427b, ..., 427n of the

data stream 425 of the first buffer is stored as the frames 432a, 432b, ...,

10 432n of the data stream 430 in a “first-in-first-out” register. The data

frames 437a, 437h, ..., 437n of data stream 435 are the transferred to

external circuitry.

[0066] if however, the data stream 415 of the first buffer is not correctable,
the frames 422a, 422a, ..., 422a of the data stream 420 of the second
15 buffer is evaluated for correct or correctable data. If the data is correct or
correctable the data stream 420 is correct or correctable, the corrected
frames 427a, 427b, ..., 427n of the data stream 425 of the first buffer is
stored as the frames 432a, 432b, ..., 432n of the data stream 430 in a
“first-in-first-out” register. The data frames 437a, 437b, ..., 437n of data

20 stream 435 are the transferred to external circuitry.

[0067] Refer to Fig. 11 for a discussion of the second embodiment of this
invention. The modulated broadcast signal 150 is acquired by a number
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5 establish the integrity of the data synbols received. The error detection
and correction circuit 245 determnes if the first data stream 415 is
correct or correctable. |If the data is correct or correctable the data
stream 415 is correct or correctable, the corrected franes 427a, 427b,

..., 427n of the data stream 425 of the first buffer is stored as the
frames 432a, 432b, ..., 10 432n of the data stream 430 in a
"first-in-first-out" register. The data frames 437a, 437b, ..., 437n of

data stream 43¢ g4 sediBrd SE0STE0EHCY, §d5n, OHE A 8054 505006E] I

however, the data stream 415 of the first buffer is not correctable, the

frames 4222, 4888y are piacd328eRIndE HIRIRAISEANAARL SLRA AREADY LS bUffer

. c
is evaluated for corr I correcta ais correct or

correctable th ata stream 420.is correct or rrect abl t orrected
i, 4va, 4G Sadding T eiERidd] skl Gl Fhad Bl KE b AN Gaet S fer i s
stored as the franes 432a, 432b, ..., 432n of the ta stream430 ih a
T T ret- n-t1rsB0BRCA. POGT A ATy WhakEnF Panidse o Ta By huoaicast Sgaah of
data 20 stream 435 are the transferred to external circuitry. [0067] Refer
to Figs 11 for 180difscipssribed it Figrel s apd Rdthenbediiatast biopdeastsignahdadt i on.
The nodul at ed broadcast signal 150 is acquired by a nunber 27 of
transducers 505a@y Oblocked by §6bgraphiveotistacissiager gs 5OB@taisDW|s or. . 505n are
pl aced such that as the nodul ated broadcast signal 150 may be fading
causi ng an el eptildiegs. Shesmablodexpisoprdehlic phasé badstrengthsorSitzasity of

the modulated broadcast signal 150 to vary as it arrives at each of the

multiple transducers 505a, 505b, ... 505n.

i [0068] The electrical signals induced to the transducers 505a, 505b, ...
505n are transferred to a transducer switch 507. The transducer switch
507 receives an transducer select line 532 which, based on a priority
setting of the transducers, selects one of the multiple transducers 505a,
505b, ... 505n. The electrical signal of the selected transducer of the

15 multiple transducers 505a, 505b, ... 505n is transferred through the
transducer switch 507 to the amplification, conditioning, and evaluation
circuit 515 within the receiver 510. The ampiification, conditioning, and
evaluation circuit 515 amplifies the electrical signal and removes the
fundamental transmit signal from the electrical signal to extract the

20 serialized encoded data. The amplification, conditioning, and evaluation
circuit 515 further evaluates the characteristics of the electrical signal from
the selected transducer of the multiple transducers 505a, 505b, ... 505n to
determine whether the quality of the electrical signal will allow the
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505b, ... 505n to vary with the intensity of the nodul ated broadcast signal
5 150. As described in Figs. 1 b and 5, the nodul ated broadcast signal 150
may be bl ocked by geographi c obstacles such as nountains, hills or
bui | di ngs. These bl ockages cause the phase and strength or intensity of

t he nodul at ed broadcast signal 150 to vary as it arrives at each of the

mul tiple transducers 505a, 505b, ... 505n. 10 [0068] The electrical signals
i nduced to the transducers 505a, 505b, ... 505n are transferred to a

transducer sw beia Qfh ofTﬁ@séﬁﬁﬂ%g%ﬁﬁd§%5ﬁh TIROZmb ARG 8 ScoHtiidrap ducer
sel ect line 532 which, based on a priority setting of the transducers,

sel ects one of ,f %VEHJIFLJ)IPICﬁ‘ LEI“?‘[%&%W&E% SAPRF %ﬁgﬁgs qual: 519 tairlif

el ectrical S|gna ransducer mul'tiple tgansducers

Che ampl i 11 cat [SSCoHR tTARNEG S ha BoG Rl aR or R, 2

receiver 510. The anplificati on conditioning, and evaluation circuit 515
anplifies the electrical signal and renoves the fundaﬁqr% al transmt

signal fr&ifG%e el edbpiserpizdggrded dala Bdtansiefeedie e i zed encoded
data. The anplification, conditioning, and evaluation circuit 515 further
eval uafes the syrehienizaiian viceitdi25 wheet tia synchronizajieal signadin detstedel ect ed
transducer of the multiple transducers 505a, 505b, ... 505n to determ ne
whet her t he quahdtiye cdceivee iebwrhririadd &i t@eaffarme bloc&l1|26wftF|’rga 428Nbgor acti on
of the serialized encoded data. The anplification, conditioning,

the synchronization signal is detected, a synchronization focking signal

527 for the receiver 510 is generated indicating that the receiver 510 has

achieved synchronization.

0 [0070] The serialized encoded data is also transferred to the start/stop
circuit 520. The start/stop circuit 520 examines the serialized encoded
data to detect the start signal within each frame of the encoded data.
When the start signal is detected, the start/stop circuit 520 the receiver
510 provides a start signal 522 indicating the beginning of the interleaved

15 digital data with the included error correction code. The combination of
the synchronization locking signal 527 and the start signal 522 are

combined to form the lock signal as described above.

[0071] An example of the evaluation of the characteristics of the electrical
signal from the selected transducer of the multiple transducers 505a,
20 505b, ... 505n is shown in Fig. 13. The amplification, conditioning, and
evaluation circuit 515 evaluates the amplitude of the demodulated
electrical signal 700 from the selected transducer of the multiple
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and evaluation circuit 515 generates an RF quality signal 519 contai ning
results of the evaluation of the characteristics of the electrical signal.
[ 0069] The serialized encoded data is transferred to the clock 5

synchroni zation circuit 525, where the synchronization signal is detected
and the receiver is synchronized to the frane clock 127 of Fig. 4. Wen
the synchroni zation signal is detected, a synchroni zation | ocking signal
527 for the receiver 510 is generated indicating that the receiver 510 has

achi eved synchfgpédiaiel95054 GolbB070505he Therdehd A @stiopnenttrchdaiya is al so
transferred to the start/stop circuit 520. The start/stop circuit 520

exam nes the s n'd"éH ?%f?&@@ﬁ@ﬂfro@@ﬁéué dekeeh i IStT?w%tarﬁblgﬁ%hoH“ thin

each frame of e enco at a en t start s det ect ed, the

start/stop ci rgrgr('g% ?\rﬁg% %fé\?aﬁtgétloﬁtcwcﬁ?t%@ (?ch'aggslsthg s%flg‘l edsérgf?)%lledSZZ

i ndi cating the caved ata wth'the

i ncl uded error correction,c i nat,i roni zation

| ocki ng si gnal dBWya%“PW@%&‘grqer’%‘?%ﬁ%tle tg?ag SE%E%&&E%X{'B fYHH t he | ock
signal as described above. [0071] An exan‘g e of the eval uati (%n of the
characteri sti c¥oléAge ﬁée|e7[0<§ctlﬂr@a?mp|§i16ﬂgl gm0 teedepiody! c"l?"’é\nsducer of
the nultiple transducers 505a, 20 505b, ... 505n is shown in Fi 13. The
anpl i fi cati on, etestiitiel SigRBIEPO isrstieatey Handthe safesencaaltagesevs) Z08ates t he
anpl i tude of the dempdul ated el ectrical si gnal 700 fromthe sel ected
transducer of thealmardodee d28 stream 710 changes from a first logic level to a

second logic level, as shown in the pulses 725 and 740. The pulse width
720 and 735 of the pulses 725 and 740 being determined by the amount
10 of time that the demodulated electrical signal 700 remains at a voltage

level greater than the reference voltage level 705.

[0072] If the amplitude 715 of the demodulated electrical signal 700 is
greater than the reference voltage level 705 for period of time 720 such
that the pulse width 725 of the serially encoded data stream 710 permits

15 correct detection of the serially encoded data 710, the RF quality signal
519 indicates that the serialized encoded data 710 is adequate for
reception. Alternately, if the amplitude 730 of the demodulated electrical
signal 700 is not greater than the reference voltage level 705 for a period
of time 735 sufficient to guarantee a pulse width 735 of the serially

20 encoded data 710 that permits correct detection of the serially encoded
data 710, the RF quality signal 519 indicates that the serialized encoded
data 710 is not adequate for reception. If the RF quality signal 519

indicates that the serialized encoded data 710 is not adequate for
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transducers 505a, 505b, ... 505n. The denodul ati on renovi ng any
fundanental frequency frominduced electrical signal. The anplification,
conditioning, and evaluation circuit 515 extracts the serialized encoded
data by conparing the denodul ated electrical signal 700 to a reference 5
vol tage |l evel 705. If the anplitude 715 and 730 of the denodul ated
electrical signal 700 is greater than the reference voltage | evel 705, the
serially encoded data stream 710 changes froma first logic level to a

second | ogi c | pyel tloﬁsthéfﬁ%W@db(fbrtéé?ed?%’g%%ﬁ?g@E‘he’ﬁ&és@‘%gte 78 o 6@ ap dt h
720 and 735 of the pul ses 725 and 740 being determ ned by the amount io0 of

time that the ctrical signal 700 remains at a voltage |[evel
greater than t%g&]rﬂg#g l?éerﬁsgje%\%gl tage |level 705. [0072] If the anplitude 715
of the denodul ated electrical signal 700 is greater than the reference

vol t age | 705 f erl d _of 720 uch at_t.h h 725 of
the seri afq(y:%ncode 'f”&gg? Fé%r#?gge %é M ggtggﬁﬁgéﬁz%g?%%qeg & the
serially encoded_data 710, the uality signal 519 |nd| catlles t hat the
serialized enc8#bdhadtfaayalty F@nébl@ A herock gergdPichTapiedidatel y, if the
anplitude 730 of the denodul ated electrical signal 700 is not greater than
the reference \askingguonabw@ll argsstarssicnah 822 e tf@f!’epﬁiﬁﬁf 936 aseifhe igpeint to
guarantee a pulse width 735 of the serially 20 encoded data 710 that
pernits correcsigdatseot thendiodrsitheirswit 530.1 Yhe doedsty cidatt H30BtemtieeRF qual ity
signal 519 indicates that the serialized encoded data 710 is not adequate
for reception. tHdt thdeleBricgugibhilys oF gafikienl uality that the extracted serialized
encoded data is valid and the receiver is synchronized to the transmitted
synchronization locking signal and has detected the start signal. If the
10 transducer having the highest priority value of the multiple transducers
505a, 505b, ... 505n chosen does not have an electrical signal to
guarantee a good extraction of the serialized encoded data or a lock
signal, the priority value for the selected transducer is lowered. The
diversity circuit 530 then reevaluates the priority of the multiple
15 transducers 505a, 505b, ... 505n and recodes the transducer select signal
532 to select a next of the multiple transducers 505a, 505b, ... 505n with

the highest priority value. The diversity circuit 530 selects each next

highest priority transducer until a lock signal 527 is present.

[0074] Once the lock signal 522 is present at the receiver 510 and the
20 receiver characteristic signal 522 indicates an adequate signal, the data
stream of the serialized encoded data 517 of the receiver 510 is

transferred to and retained within the data register 535. The de-interleave
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indicates that the serialized encoded data 710 is not adequate for 30
reception, the transducer select signal 750 changes state 755 to select an
alternate transducer. [0073] Returning to Fig. 11, the data stream of the
serialized encoded data 517, the RF quality signal 519, and the | ock
signal (synchronization 5 | ocking signal 527 and start signal 522) for the
receiver 510 are the input signals for the diversity circuit 530. The
diversity circuit 530 deternmnes that the electrical signal is of

suf ficient quakiréuit 54Rexttdes e (ﬂi?ﬁéieﬁété Qlithahé ZRUdRNEPsleshraatian icsdyal i d and

the receiver is synchronized to the transmtted synchronization |ocking

signal and has t I ok cenhdavi ng the
hi ghest priori {rgﬁ{/tglgu%q%g@%%F %{Bﬂ*’ talﬁgﬁ’g&ir?%%é;sdth%?}g’é@l E%%g%dyggggh@ .. gOSn

chosen does no n.el ' ' I ant 0 raction
of the serialli %ng%éﬁe%d%o t@ﬁ%{ié §?{aa§%%€§%tst§q?egﬂg‘w%[%ge (gorrlﬁeocgl?t 3. h\%a eLe for
the selected transducer is |owered. The  diversit ircuit 530 then
reeval uat es thfﬁff %aaﬁﬁt%g*fﬁ' d@]{?\gisﬁ[ﬁr}s%ﬂeéi tfstK? ﬁé"ﬁg%‘ﬁgﬁ‘&,ﬁ@ﬂwgéﬁm@ﬁ Yo R
505n and recodes the transducer select signal 532 to select a next of the
nul tipfe trans@li¢df34%05a, 505b, ... 505n with the highest priority val ue.
The diversity circuit 530 selects each next highest priority transducer
until a lock signal 527 is present. [0074] Once the lock signal 522 is
present af0@#®@ receTherr®tOetantion mad @rectercivest Mfaesueiessioe digiagnal 522
i ndi cates an adequate signal, the data

data for errors and if the data is correct or is correctable transfers the data

550 to external circuitry. If the data is not correctable, the ECC error

signal 547 informs the diversity circuit that the data stream is corrupted

10 and not correctable. The diversity circuit then lowers the priority value for

the selected transducer. The diversity circuit the reevaluates the priority of

the multiple transducers 505a, 505b, ... 505n and recodes the transducer

select sighal 532 to select a next of the multiple transducers 505a, 505b,

... 505n with the highest priority value. The diversity circuit 530 selects

15 each next highest priority transducer until the data extracted fom the

electrical signal of the selected transducer is correct or correctable.

[0076] As described above, the diversity receiver 200 may include a digital
signal processor. The digital signal processor executing functions and
processes being programs stored on data storage medium for executing

20 the method shown in Fig. 12. A receiving transducer of a group of
receiving transducers, such as antennas or photodiodes, has a transducer

priority set (Box 600). The transducer having the highest priority is

32



stream of the serialized encoded data 517 of the receiver 510 is
transferred to and retained wthin the data register 535. The de-interl eave
31 circuit 540 extracts the digital data with the included error correction
codes fromthe data register 535 and rearranges the digital data to align
the appropriate contiguous data segnents are now pl aced correctly. The de-
interleaved digital data is transferred to the error detection and
correction s circuit 545. [0075] The error detection and correction

circuit 545 evabaicSBoR®d) & Faleived@od 610 bRIdRESt Si8falsimédifatdatah S

correct or is correctable transfers the da?a 550 to external circuitry. If

the data is nOEnE&fe{]ogtgétﬁblT%’ Srﬁsd%%éﬁﬁrag indéé@@%lcgﬁ:%sigﬂ%@ri%é he

diversity circuit t the data s corrupte not correctable.

The di ity ¢j it then | i Ori . L he.sel ected
T enstcer TnSb el ebighd PURBcbhS L g Srviaby o bR a8 =L oo

Sol cct o gnal - BEESROR ol OHA i Y ORRBORHI TP EF Hr e EPB8b8a.  508b,
... 505n with the highest priority value. The diversity circuit 530 selects
15 each next hPyRLbE giectiealisjonal i euirdthe ppsedaddatadicin eaeh gEted fron, the

el ectrical signal of the selected transducer is correct or correctable.
[0076] As descgrawdofapesigingtiransdiugenss vhichriecegaread 200 retaped nior fithea di gi t al
signal processor. The digital signal processor executing functions and
processes bei ngrguesgingns het deeldcainsighed| drost treagpdectediresrifiog texedudar g
further evaluated (Box 620) to determine if the characteristics such as the
amplitude as described in Fig. 13 is sufficient to provide a correct data
10 stream. The results of the evaluation (Box 620) is examined (Box 625) for
suitability. If the electrical signal from the selected receiving transducer is
not sufficient, the priority of the selected transducer is adjusted (Box 635)
and the transducer with the next highest priority is then selected (Box 605)
until an evaluation (Box 620) indicates that the electrical signal is sufficient
15 to provide a correct serially encoded data stream. The serially encoded
data stream is received (Box 630) and the data stream is examined (Box
640) to detect the clock synchronization signal to synchronize the
receiving clock of the diversity receiver with the transmitted
synchronization signal. The data stream is then examined to detect (Box
20 645) the start signal to indicate the beginning of the interleaved digital data
with the included error correction codes. [f the synchronization signal and

the start signal are both detected (Boxes 640 and 645), the receiver is

said to be locked. The receiver lock is then determined (Box 650). If the
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20 the nethod shown in Fig. 12. A receiving transducer of a group of

recei ving transducers, such as antennas or photodi odes, has a transducer
priority set (Box 600). The transducer having the highest priority is 32
sel ected (Box 605) to receive (Box 610) broadcast signals nodulated with
encoded data. The broadcast signals induce electrical signals in the

sel ected receiving transducer, which are conveyed to the digital signal
processor. The digital signal processor will anmplify and condition (Box 5

615) the el ect rdGRlersd BB@bcﬁé{j ?MmﬁﬁtyW%@MQ%g thidsAuda8aaReROf the

group of receiving transd ucers is received and retained for further

Processi ng. | ufas B8 Ealhes|aRalol M Kok aFLedorsne v Lagatudpsducer | <

further eval ua erm ne acteristics such as the
anpl i tude as d edln Fi fficient t [ rrect data
10 st ream The Padtad SremmiGEnid I [%}e?ﬁ velY gbcxer@&a%% BREE Aaitox o25)
for SUItabI|It% | f the elect i cal gnal mth sel.ected, recei vi ng
t ransducer dai stegam |”‘E‘:9rUé§*ﬂ9 @rﬁéh%pp trFfEii?Ct‘é trtal'i'é i de BxaMinedStucer i
adj usted (Box 635) and the transducer wth the next h| hest priority i s
then sél ected (WblgeE)Kes GRPiandAR% valluatocking(iBert®RU)ed ndi cat es that the
electrical signal is sufficient is to provide a correct serially encoded
data stream The serially encoded data streamis received (Box 630) and
the data $007%am i s ExasithededdBer is B4Red tthe datedted thia islreakargyauctor oni zat i on
signal to synchronize the receiving clock of the diversity receiver with
the transm tt egiace the data segments in their appropriate contiguous order to de-

interleave (Box 655) the encoded data. The selected encoded data is

then checked for errors and if needed and if possible, the data is corrected

o (Box 660).

[0078] If the encoded data is determined (Box 660) to be uncorrectable,
the priority of the selected transducer is adjusted (Box 635) and the
transducer with the next highest priority is selected 605. The data stream
from the selected transducer is evaluated (Box 660) for correct or

15 correctable data until correct or correctable is determined (Box 665) to be
present in the data stream of the encoded data. The data stream is
transferred (Box 670) to external circuitry and the process begins again
with the reception of the broadcast signal having the next frame of the

encoded data.

20  [0079] In the second embodiment of the invention, the switching of the
transducer (antenna or photodiode) must be sufficiently fast that block of
the received data are maintained. Maintaining of the blocks of the
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synchroni zation signal. The data streamis then exam ned to detect (Box 20
645) the start signal to indicate the beginning of the interleaved digital
data with the included error correction codes. |If the synchronization
signal and the start signal are both detected (Boxes 640 and 645), the
receiver is said to be | ocked. The receiver lock is then determ ned (Box
650). If the 33 receiver is not |ocked, the priority of the selected
transducer is adjusted (Box 635) and the transducer with the next highest
priority is selasirg @Qéaperﬁhg at@indnSity SARE GRUNt BY an udisRblitatenl ihis
incremented (Box 635) and the data streamresulting fromthe next selected
transducer is A, ! : : : Ll.a locking is
det er m ned. [Ogég?h@ﬁggg?'géFg§@5$£€hé%ppggfgﬁﬁbfﬁgﬁgﬁgﬁﬁggﬁéé?a is
rearranged to place the data segnents in their appropriate contiguous

order to Nt erl eav 0X_ 65 e.encqded data. The sel ect encoded
Gata i s 15000 Check EEMRet e Y oS EREALGES PRk s SRR TE he date i s
corrected 10 X 660). [0078] If the encpded data i.s, deternjned (Box 660)
to be uncorrec E%ﬂr%r,‘t%%er?é far m?rmfj(}‘pt?fpﬁth%og&\egﬁ'f)éecﬁiémf@r%?s adj ust ed
(Box 635) and the transducer with the next highest priority is selected

605. The data Sliffesenhtransghrcense Akpesduser hawng dowerlops deg & nudtede paibx 660)

for correct or 15 correctable data until correct or correctable is
det er mi ned ( Boitéd&ente niay bpselseied primarfiy odert ens witbanorefloshe encoded dat a.
The data streamis
[0081] While this invention has been particularly shown and described with
reference to the preferred embodiments thereof, it will be understood by

those skilled in the art that various changes in form and details may be

10 made without departing from the spirit and scope of the invention.
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transferred (Box 670) to external circuitry and the process begins again
with the reception of the broadcast signal having the next frame of the
encoded data. 20 [0079] In the second enbodi nent of the invention, the
switching of the transducer (antenna or photodi ode) nmust be sufficiently
fast that block of the received data are maintai ned. Mintaining of the

bl ocks of the 34 received data permts a continuity of the data. In an
audi o application, this continuity prevents unwanted noi se or distortion
of the audio stream [0080] Further the priority of the transducers permts
the allowance for different |osses ¢imghe multiple paths of the broadcast
signals to the 5 different transducers. A transducer having | ower |oss due
to multiple path interference may be selected prinmarily over one with nore
| oss. [0081] While this invention has been particularly shown and descri bed
with reference to the preferred enbodi nents thereof, it will be understood

by thpse,skilled in.t art t [ QL i r ; ils may
be 10 haad wi ¢ AUSrRpATEReS st BRL A A N80 el hRPFRESBRAE T on
35 Caims 1 1, Adjversity receiver system.far receiving a,cod dat a
modul ded si gnisPM SlraRgRissI RORFS SPRHTRIIRANRTPY COANETRIRATEECIN channel
characterized by 3 nultiple transm ssion paths having variable |,
transm® ssi on t Mydick Hagsmissigngraths having variable transmission time and variable

4 attenuation characteristics causing multiple copies of said coded data
5 modulated signal, wherein said diversity receiver system comprises:
6 a signal acquisition device in communication with the transmission
7 channel for reception of said multiple copies of said coded data
8 modulated signal, for evaluation of signal characteristics of one
9 or more copies of said multiple copies of said coded data

10 modulated signal, for extracting coded data, control signals, and

11 locking signals from the one or more copies of said multiple

12 copies of said coded data;

13 a diversity circuit in communication with the signal acquisition

14 device to receive said signal characteristics and said coded

15 data, said control signals, and locking signals, said diversity

16 circuit selecting from said signal characteristics, said control

17 signals, and said locking signals, one of said copies of said

18 coded data modulated signal; and
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4 attenuation characteristics causing multiple copies of said coded data 5
nodul at ed signal, wherein said diversity receiver systemconprises: 6 a
signal acquisition device in comunication with the transm ssion 7 channel
for reception of said nmultiple copies of said coded data 8 nodul at ed
signal, for evaluation of signal characteristics of one 9 or nore copies
of said nultiple copies of said coded data 10 nodul ated signal, for
extracting coded data, control signals, and 11 |locking signals fromthe

one or {@;r e copies of,sald. Mi@ét%ln cir ﬁﬁ%ﬁérﬁﬁ}u%caa]‘cﬁgh%ﬁotﬂsqi NN (ﬂnjc’gjita.

di ver si circuit in connmunication W ac UISItIOI’]

to recejve said signal aract i sti ai.d code 15 data

cont I’O|é(¥l gnals, and lo feﬁ’& vEi éﬁnge(?gﬁ{]a& \5&? §?1P§fjed1@pgl érfﬁ 90(2@@%0“ ng
fromsajid si gnal char act eristics, said control 17 sj | s,. and said

| ocki ng?kignal's, one of 93& ‘HOQWEfeé’ss’%'?a's%ﬁ'gl errpg exalyat '?d%'f‘é“tn%‘{ﬂﬂaé'ﬂ"@d
signal ; and 36 19 an error evaluation circuit in comunication with the
diversi?d circuit 20 ts&ad«odieddatmeigpaldencdatsand piavidieg sekeret s@nadgy of
the coded 21 data nodul ated signal, said error evaluation circuit

eval uat2hg 22 said codediddhvarsity gralit ihdicatnrg an errandtabe of/salil sgleateder r or
signal to 23 said diversity circuit indicating an error state of said
sel ect ezt 24 dat a, wher etlatss aihéraln gaidsdiversity cieclit selettect secand eopndf sady of
sai d

25 coded data modulated signal.

1 2 The diversity receiver system of claim 1 wherein the signal acquisition

2 device comprises:

3 a plurality of receiving transducers in communication with said

4 transmission channel, each transducer acquiring one of said

5 copies of the coded data modulated signal from said

6 transmission channel and converting said copy of the coded

7 data modulated signal to a received electrical signal, said

8 received electrical signal varying in magnitude dependant upon

9 the transmission time and variable attenuation characteristics of
10 said transmission channel; and
11 a plurality of receivers, each receiver in communication with one of
12 said receiving transducers to amplify and condition said
13 electrical signal and to extract said coded data, control signals,
14 and locking signals from said received electrical signal.
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25 coded data nodul ated signal. 1 2. The diversity receiver system of claim
1 wherein the signal acquisition 2 device conprises: 3 a plurality of

recei ving transducers in comrunication with said 4 transn ssion channel,
each transducer acquiring one of said 5 copies of the coded data nodul at ed
signal fromsaid 6 transm ssion channel and converting said copy of the
coded 7 data nodul ated signal to a received electrical signal, said 8
received el ectrical signal varying in magnitude dependant upon 9 the

transm ssizon tiTAB diRYsikAidcaes@litémfaldion eharas eath of iresplafalitylét said
transm ssion channel; and 11 a plurality of receivers, each receiver in

communycation r'%c@%d){ranﬁb%c ré%i id a%@i%fjbé{ NGRS Sudrtndiidel Ty and

condition said 13 electrical signal and to extract sai'd coded data, control
signals, 14 a | i i agnal.s..fr. id . i | ectrl ignal . 37 1
3 hedai ver si [ Rt dh SRRy ifh ERGUAGREh R ol B iori oBRR™ O
of 2 the receiving . transducers i.s assjgned a selection priority such that
the 3 Teceiver'S ??lggﬁﬁﬁﬁiséﬁfs%ﬁrwpﬁcﬂl'recei ving transducer of a hi ghest
priority 4 is selected by said diversity circuit. 1 4. The diversity

recei ver gy St e gl dralyMceoNBPERIdr i eRlin § iabndy digicat es sai d

selected data is in error, the diversity circul et er m nes
2 indicates said selected data is in error, the diversity circuit determines
3 another receiver having a valid locking signal and transfers the data of
4 said receiver to the error evaluation circuit.
1 & The diversity receiver system of claim 2 wherein if the error evaluation
2 circuit indicates said selected data is in error but is correctable, said error
3 evaluation circuit corrects said selected data.
1 6. The diversity receiver system of claim 2 further comprising a data register
2 in communication with said diversity circuit o retain said selected data and
3 in communication with the error evaluation circuit so that said error
4 evaluation circuit can retrieve said selected data.
1 7. The diversity receiver system of claim 2 further comprising a de-
2 interleaving circuit in communication with the diversity circuit to organize
3 said selected data such that said selected data is in a contiguous order
4 prior to transfer to said error evaluation circuit.
1 8 The diversity receiver system of claim 1 wherein the signal acquisition
2 device comprises:
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3 anot her receiver having a valid | ocking signal and transfers the data of
4 said receiver to the error evaluation circuit. 1 5. The diversity
receiver systemof claim2 wherein if the error evaluation 2 circuit

i ndicates said selected data is in error but is correctable, said error 3
evaluation circuit corrects said selected data. 1 6. The diversity receiver
systemof claim2 further conprising a data register 2 in comunication
with said diversity circuit to retain said selected data and 3 in

conmmuni cgtion with th I i j i ; | derraor 4

eval uati%n circuit ca%pﬁ{g Iﬁ?gﬁﬁe%ggﬁ @%T%dé{céhg @a@gn&]qﬁ]%?t?%‘gitgis\%@r sity
recei ver,systemof claim?2 further, conprising a.,de 2 interleaving.circuit

| n commuhi cat i on with t NENETUREI GRRET Earh tRgSeieRiacal g ok B ect ed
data such that said selected data is in a conti %uous ?rder 4 prior to
transferdto said error &PBIESS thsncededdate madulateqisiong 1BRs3alY recei ver
systemof claim1l wherein the signal acquisition 2 device conprises: 38 3
a pluralfty of receivi nfansaissiic@rannehar®dapnvariad Faid oy 9f &g epded

transm ssi on channel, each transducer acquiring one of said 5 copies of

t he codell data nodul at edatd gwdllafacbsigsalitd agecernd wantiicah sighahseld and
converting said copy of the coded 7 data nodul ated signal to a received
el ectrical signal, saidréeieskéivetical Sgialivaaling irgmagniateydergeridantragon t ude
dependant upon

9 the transmission time and variable attenuation characteristics of
10 said transmission channel;
11 an transducer switch in communication with the plurality of
12 receiving transducers and in communication with the diversity
13 circuit, which upon reception of a transducer selection signal
14 from said diversity circuit selects one of said the electrical
15 signals of a selected receiving transducer; and
16 a receiver in communication with the transducer switch to amplify
17 and condition said electrical signal from selected receiving
18 transducer and to extract said coded data, control signals, and
19 locking signals from said received electrical signal and in
20 communication with the error evaluation circuit to transfer said
21 coded data to the error evaluation circuit.
1 0O The diversity receiver system of claim 8 wherein each of the plurality of
2 the receiving transducers is assigned a selection priority such that the
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9 the transm ssion tinme and vari able attenuation characteristics of 10
said transm ssion channel; 11 an transducer switch in comunication with
the plurality of 12 receiving transducers and in comunication with the
diversity 13 circuit, which upon reception of a transducer selection
signal 14 fromsaid diversity circuit selects one of said the electrica
15 signals of a selected receiving transducer; and 16 a receiver in

comuni cation with the transducer switch to anplify 17 and condition said
el ectrical si gpakiiirdrasairet 60a hepeklpigitl & sslamedbyanitadetsdtyext ract said
coded data, control signals, and 19 |ocking signals fromsaid received

el ectrjcal sigggl@and in 20 communication with the error evaluation circuit
to transfer sald 21 coded data to the error evaluation circuit. 1 9. The
di versity receiver systemof claim8 wherein each of the plurality of 2

t he retei ¥Ong Thaoteusigrrecéiscnsstgned chimd wbeicimif gaidoerrdnsignah t hat the
39 3 receiving transducer of a highest priority is selected by said

diverspty 4 cindfdditds salid t8ded Batatierei/al tandrae@eicksl fre she Blcatrioal sighaB
wherein if said error signal 2 indicates said coded data received and

extr agju ed fromy g Li&sdd Léea%la/l.@i 9884ducdr & intdior st Gdity 8F&iivi ng

transducer is In error, t rsity circuit 4 generates the transducer

sel ectjon signgl &9 36GhEHanlaSEE Y BbRGJHHF 8 select a second electrical

5 signal from a second receiving transducer to be transferred to the
6 receiver, said second electrical signal then having a valid locking signal
7 and transfers the data of said receiver to the error evaluation circuit.

1 11.  The diversity receiver system of claim 8 wherein if the error evaluation

2 circuit indicates said coded data received and extracted from the electrical
3 signal of the selected receiving transducer is in error but is correctable,

4 said error evaluation circuit corrects said coded data received and

5 extracted from the electrical signal of the selected receiving transducer.

1 12.  The diversity receiver system of claim 8 further comprising a data register

2 in communication with said diversity circuit to retain said coded data

3 received and extracted from the electrical signal of the selected receiving
4 transducer and in communication with the error evaluation circuit so that
5 said error evaluation circuit can retrieve said coded data.

1 13.  The diversity receiver system of claim 7 further comprising a de-
2 interleaving circuit in communication with the diversity circuit to organize

3 said selected data such that said coded data received and extracted from
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5 signal froma second receiving transducer to be transferred to the 6
recei ver, said second electrical signal then having a valid | ocking signal
7 and transfers the data of said receiver to the error evaluation circuit.
1 11. The diversity receiver systemof claim8 wherein if the error
evaluation 2 circuit indicates said coded data received and extracted from
the electrical 3 signal of the selected receiving transducer is in error
but is correctable, 4 said error evaluation circuit corrects said coded

data recgived anfhée@e‘tgé@%ﬁ&%]&f&@@&tsé ?&éer.v.ﬁgkraﬁgmlr |solfné9<’f‘nt&;%|o§§t ed

recei ving transducer e diversify receiver system of ar'm

o er om0 ARl SR 2o, e

electrical signal of the selected receiving 4 transducer and in

comuni cati @B, W Ambfed 861 REeifiRl HaddNd Sthlrhddila®e ¢ frofn & &lafsMideiin
evaluation circuit can retrieve said coded data. 1 1 The diversity

recel very System eharfid! .Ju&h%.@g.on%ﬁﬂﬁé%ﬂwaaeﬁfe@b%msdngaf\é Hiseidrcut t

:jn com*rum Cﬁtl on W e diversity circuit to organi sal sehect ed
4
Crectrich o gnapadlp tBREC.ERERe tﬁfrféeni%% ﬁﬁ&%%x%ﬂ%ﬁ% 4 PRt LT Guous

5 ord t fer t d | t 14 A met hod
or recelving o CORIGRCHAIGS SRSIICRUIPE G P Rofirdidia mofuaes, " channal

said transm ssion channel characterized by nmultiple transn155|on 3 paths
havi ng vari abl e $ig8AlsARIEINBIROE |f%§0aws\/taﬁ|cagﬁe dgta @Rddiateshsignal
6 comprising the steps of:
7 a) acquiring the multiple copies of coded data modulated signal;
8 b) evaluating signal characteristics of one or more copies of said
9 multtiple copies of said coded data modulated signal,
10 ¢) extracting coded data, control signals, and locking signals from
11 the one or more copies of said multiple copies of said coded
12 data;
13 d) selecting one of said copies of said coded data modulated signal
14 from said signal characteristics, said control signals, and
15 said locking signals,
16 e) performing an error check and correction upon said coded data;
17 and
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4 characteristics causing nmultiple copies of said coded data nodulated 5
signal, said nethod for receiving the coded data nodul ated signal 6
conprising the steps of: 7 a) acquiring the multiple copies of coded data
nodul ated signal; 8 b) evaluating signal characteristics of one or nore
copies of said 9 multiple copies of said coded data nodul ated signal; 10
c) extracting coded data, control signals, and |locking signals from 11 the
one or nore copies of said nultiple copies of said coded 12 data; 13 d)

sel ecig ng one of saf) ¢ tBORHBP cRécISMIcEPERIndahat aBEub abrectsdgiabded 4 from
said signal characteristics, said control signals, and 15 said | ocking

i gnajg; 16 e) per f o i gy anBbhtiiq 6886k aRd < Oniies hb@MbbpPR sai d coded

data; 17 and 41 18 f) if the erro eck and’correction 1's not able to

corr said coded 19 (] steps d) and e) until a data bl ock
is 20 successfully rece?s\%g?sgfcglgg'%c?ﬁ%dhet hod of claim 14 wherein the step

of extracting the coded data 2 includes the step of rearranging the coded
dat a suchqshat THahetMbd bf flap@id whkr6Qded sty & dx@raciing ol dtleRUsatar der. 1 16.
The net hod of claim 14 wherein creating the |ocking signal conprises the

2 includes the step of rearranging the coded data such that data within said

3 coded data is in contiguous order.

1 16. The method of claim 14 wherein creating the locking signal comprises the

2 steps of:

3 detecting a synchronization signal within said coded data

4 modulated signal;

5 synchronizing said receiver to said coded data modulated signal,

6 and

7 detecting the control signals indicative of a beginning of said

8 plurality of data blocks within said coded data modulated signal.

1 17.  The method of claim 14 wherein each copy of the multiple copies of the

2 coded data modulated signal is assigned a selection priority such that
3 selecting one of the multiple copies of the coded data modulated signal
4 comprises the step of choosing the copy of the multiple copies of

5 modulated coded data having a highest priority.

1 18.  An apparatus for receiving a coded data modulated signal from a

2 transmission channel, said transmission channel characterized by multiple
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2 steps of: 3 detecting a synchronization signal within said coded data 4
nodul at ed signal; 5 synchronizing said receiver to said coded data

nodul ated signal; 6 and 7 detecting the control signals indicative of a
begi nning of said 8 plurality of data blocks within said coded data
nodul ated signal. 1 17. The nethod of claim 14 wherein each copy of the

mul tiple copies of the 2 coded data nodul ated signal is assigned a
selection priority such that 3 selecting one of the multiple copies of the

coded dafa nodul SL: I I i e copy of
the nul t7ple cop?%rgsqwsé@ﬂ%mﬁ%@g@)%@de ?:fgﬁ %’ﬁ?%&”%magﬁﬁ%gg?é’gri ority. 1
18. An apparatus for r.ecehvi ng%a .coded .dat a mpdul at ed signal Er ma 2
transni 5i on chaftif1UatigR ChaACERSHES SAUSING ALHiRle CamgE 2L SaFi P9 Dl ti pl e
42 3 transm ssion paths having variable transni ssion ti%ﬁ1 and riable 4
att enuat? on char Befelatest sigaalc saidiangaraive fg receiype dee ged 3%53688&33 a5
modul at ed signal, said apparatus for receiving the coded data nodul ated 6
si gnal donpri si nggndlconEsingothe steps offreans for acquiring the multiple

copi es of coded data nodulated 8 signal; 9 b) neans for evaluating signal

charact ! stics of O"S Méansfor a%&’&'riﬁé the muitiple copies of coded data modulated

means

8 signal;

9 b) means for evaluating signal characteristics of one or more copies
10 of said multiple copies of said coded data modulated signal;
11 ¢) means for exiracting coded data, control signals, and focking
12 signals from the one or more copies of said multiple copies
13 of said coded data;

14 d) means for selecting one of said copies of said coded data

15 modulated signal from said signal characteristics, said

16 control signals, and said locking signals;

17 e) means for performing an error check and correction upon said
18 coded data; and

19 f) means for repeatedly activating means d) and e) until a data
20 block is successfully received, if the error check and

21 correction is not able to correct said coded data.
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10 of said nmultiple copies of said coded data nodul ated signal; 11 c)
means for extracting coded data, control signals, and | ocking 12 signals
fromthe one or nore copies of said nmultiple copies 13 of said coded data;
14 d) means for selecting one of said copies of said coded data 15
nodul at ed signal from said signal characteristics, said 16 contro

signals, and said |locking signals; 17 e) neans for perform ng an error
check and correction upon said 18 coded data; and 19 f) neans for

repeatgdl ygact irMa@hpparatRadScidinm 20 dRleiHMhé meanddbRextritinh @6 coded
successfully received, 1f the error check and 21 correction is not able to

correc% sai d CQ%QnQQ{i%eme sq‘oﬁf%grrghﬁlnﬁgﬁ%g%é@dgﬂca A tAhdGatah@igi n the

means Tor extracting coded 2 data”l es nmeans for rearranging the
coded data such_t hat ta w.thin.,. ' oded data is in contiguous order.
1 20. The appa?%l’fjﬁgdgg%@flaaﬁsdb?8HU\?1€OrU}|adr{gﬁgans for creating the | ocking
signal 2 conprises: 3 neans for detecting a synchroni zation signal within

sai d cpdegpdat fthe 4ppRGH LS ah 98 W HerSin MEadHS foP EreaYiRg IRE ckingsigrl d
receiver to said coded data 6 nodul ated signal; d

an
2 comprises:
3 means for detecting a synchronization signal within said coded data
4 modulated signal;
5 means for synchronizing said receiver to said coded data
6 modulated signal; and
7 means for detecting the control signals indicative of a beginning of
8 said plurality of data blocks within said coded data modulated
9 signal.

1 21. The apparatus of claim 18 wherein each copy of the multiple copies of the

2 coded data modulated signal is assigned a selection priority such that

3 means for selecting one of the multiple copies of the coded data

4 modulated signals comprises means for choosing the copy of the multipie
5 copies of modulated coded data having a highest priority.

1 22. Anapparatus for receiving coded data modulated signal from a

2 transmission channel, said transmission channel characterized by multiple
3 transmission paths having variable transmission time and variable
4 attenuation characteristics causing multiple copies of said coded data
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7 means for detecting the control signals indicative of a beginning of 8
said plurality of data bl ocks within said coded data nodulated 9 signal. 1
21. The apparatus of claim 18 wherein each copy of the nultiple copies of
the 2 coded data nodul ated signal is assigned a selection priority such
that 3 nmeans for selecting one of the multiple copies of the coded data 4
nodul at ed signals conprises neans for choosing the copy of the nultiple 5
copi es of nodul ated coded data having a highest priority. 1 22. An

appar at for receivi coded data nodul ated,signal fro 2.t.r i ssion
channel Ssard trEReield SAREhsAcPeairs B ER DR ookt B Jrihg 0%

transm ssion paths haying variable transm ssion time and variable 4

at t enuat¥ on char%KF%r€§?%5§ﬁ$§ﬁiQQ?#ﬁWTWBW@933%§%@S - said coded data 44
5 nodul ated signal, said apparatus executing a process for receiving the 6
coded dat a nodul at ed si . i S el LLLAg the
nultipl?tcopies of c&%égﬂggggqﬁ§EMﬁQ@gébgﬁﬁzﬁﬁgaeghgya@@gfﬁggfﬁghgignal
characteristics of one or nore copies of said 9 nultiple copies of said
coded dag a nodul at ed )i gyaalatingGignal exaraatiristgs sosiedodabes cesias bpbaidi gnal s,
and |l ocking signals from 11 the one or nore copies of said nultiple copies

of saidgoded 12 data; 13n@lipReldpidd FbaRNGoRd SRMMEARLRY ngal d coded
dat a nodul at ed si gnal

10 ¢) extracting coded data, control signals, and locking signals from
11 the one or more copies of said multiple copies of said coded
12 data;

13 d} selecting one of said copies of said coded data modulated signal
14 from said signal characteristics, said control signals, and

15 said locking signals;

16 e) performing an error check and correction upon said coded data;
17 and

18 f) if the error check and correction is not able to correct said coded
19 data, repeating steps d) and e) until a data block is

20 successfully received.

1 23. The apparatus of claim 22 wherein the step of extracting the coded data
2 includes the step of rearranging the coded data such that data within said

3 coded data is in contiguous order.

1 24, The apparatus of claim 22 wherein creating the locking signal comprises

2 the steps of:
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14 from said signal characteristics, said control signals, and 15 said

| ocking signals; 16 e) performng an error check and correction upon said
coded data; 17 and 18 f) if the error check and correction is not able to
correct said coded 19 data, repeating steps d) and e) until a data bl ock
is 20 successfully received. 1 23. The apparatus of claim 22 wherein the
step of extracting the coded data 2 includes the step of rearranging the
coded data such that data within said 3 coded data is in contiguous order

1 24. Fhe apparat uSd&fecmhgﬂh;ggaaqr%%ﬁ&rms@hgmmg daltecdekidg signal

conprises 2 the steps of: 3 detecting a synchroni zation signal within
said cpded data 4 no i | ; 5 synchronizing said receiver to said
coded %ata nodul at ed gﬁgﬁ%@gd%%ggﬁd 7 detecting the control signals

i ndi cative of a beginning of said 8 plurality of data bl ocks within said
coded glat a nodul at egyrshedviiking shideceilBetoagmacaties dafa ebaumalsigphsr ei n each
copy of the nultiple copies of the 2 coded data nodul ated signal is
assigngd a selection gpjgority such that 3 selecting one of the nultiple
copi es of the coded data nodul ated si gnal

7 detecting the control signals indicative of a beginning of said

8 plurality of data blocks within said coded data modulated signal.

1 25. The apparatus of claim 22 wherein each copy of the muitiple copies of the

2 coded data modulated signal is assigned a selection priority such that
3 selecting one of the multiple copies of the coded data modulated signal
4 comprises the step of choosing the copy of the multiple copies of

5 modulated coded data having a highest priority.

1 26. Adiversity receiver system for receiving a broadcast signal modulated

2 with coded data, having multiple transmission paths, said diversity

3 receiver comprising:

4 a plurality of receiving transducers, each transducer acquiring said

5 broadcast signal and converting said broadcast signal to a

6 received electrical signal, said received electrical signal varying

7 in magnitude dependant upon an intensity of said broadcast

3 signal traversing said multiple fransmission paths;

9 a plurality of receivers, each receiver in communication with one of
10 said receiving transducers to amplify and condition said
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4 conprises the step of choosing the copy of the multiple copies of 5
nodul at ed coded data having a highest priority. 1 26. A diversity receiver
system for receiving a broadcast signal nodulated 2 with coded data,
having nmultiple transm ssion paths, said diversity 3 receiver conprising: 4
a plurality of receiving transducers, each transducer acquiring said 5
broadcast signal and converting said broadcast signal to a 6 received

el ectrical signal, said received electrical signal varying 7 in magnitude
dependaft upon an i ntens etﬁﬁ“ic%gs@ﬁéldarwtlga%%ﬁ g ¥fBbiIhS aR fnsal d

nmul tiple transm ssion receivers receiver in
comuni gation with one of transducers to anplify and

EeEL e
conditi said 46 11 el EE‘PrrP‘&%I‘/e‘éP@ﬁ [Ca4HE"¥o extract data and | ocki ng
signals from 12 said received electrical signal; 13 a diversity circuit in

communi gation Wi th ea&aweﬁsngfb%ehH{@émwn%t.éﬁmﬁ%cwﬁhé ?lu‘?eﬁﬁ;‘?bf’e sai d

data and | ocki ng signals iddiversity circuit selecting one of the
data sigpals from one OFeée'\F‘eerdJFe% vfeysaldlﬁa/.t%far{oelﬁﬁkmgs Y B0 Qv ity
| ocki ng signal indicatin $a o T ecelv etrieve sai coded

dat a frﬁé:the el ectri cal rror eval uatlo cir.cui
t

Communi Bation with the as%?%%?}%%&e%@ SOhals i opR e’ L WEARY gat 4

signal, said error evaluation ci
g 16 1{;‘ receR/ers ﬁavmg a valid locking signal indicating said receiver

17 is able to retrieve said coded data from the electrical signal, and
18 an error evaluation circuit in communication with the diversity circuit
19 to receive the selected data signal, said error evaluation circuit
20 evaluating said selected data signal for errors and providing an
21 error signal to said diversity circuit indicating an error state of
22 said selected data.

1 27. The diversity receiver system of claim 26 wherein if said error signal

2 indicates said selected data is in error, the diversity circuit determines
3 another receiver having a valid locking signal and transfers the data of
4 said receiver to the error evaluation circuit.

1 28. The diversity receiver system of claim 26 wherein if the error evaluation
2 circuit indicates said selected data is in error but is correctable, said error

3 evaluation circuit corrects said selected data.

1 29. The diversity receiver system of claim 26 further comprising a data

2 register in communication with said diversity circuit to retain said selected
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20 evaluating said selected data signal for errors and providing an 21
error signal to said diversity circuit indicating an error state of 22 said
selected data. 1 27. The diversity receiver systemof claim26 wherein if
said error signal 2 indicates said selected data is in error, the
diversity circuit determ nes 3 another receiver having a valid | ocking
signal and transfers the data of 4 said receiver to the error evaluation
circuit. 1 28. The diversity receiver systemof claim26 wherein if the

error gval uati @iadarfd ihGnimUMELESH ®Eh 87 EroebRAtabrddiditiss that &igor but is
correctable, said error 3 evaluation circuit corrects said sel ected data.

L 20 Jhe divepshly, JeaRinGlaehillrRle Sl f188ek Wathier comprising a data 2
regi ster in communication wth sai iversity circuit to retain said
selected 47 3 data and in communication with the error evaluation circuit
so that sgpd Fhednersigmabubi Systemrafdidima@furger tewerisiagd ¢el ected data. 1
30. The diversity receiver systemof claim26 further conprising a de 2

i nterlgaving CijigtdvingcifMMHRbAMUMEatUntitt (e diM Ity biryuitio erghiizé 0

organi ze 3 salid selected data such that said selected data is in a

conti gglous or degiq s%le%ﬁéc?&attagsthH%tf%ﬁd 5QetRlatiR4 i £¥dh L@Rrddrr Cui L. 1

31. A nethod for receiving roadcast signal nodul ate th coded data 2

conprigi ng theg@%rf@zgag{s'fer%o%)aicagméJaﬂ%tﬁ)ﬂi&CB{t.oadcaSt signal at one of a

pluraltty of r

1 31. A method for receiving a broadcast signal modulated with coded data

2 comprising the steps of:
3 a) acquiring said broadcast signal at one of a plurality of receivers;
4 b) creating a locking signal indicating said receiver has successfully
5 acquired said broadcast signal,
6 c) if said locking signal is not able to be created, repeating steps a)
7 and b) until a locking signal is created indicating successful
8 acquisition of said broadcast signal,
9 d) extracting one data block of a plurality of data blocks of said
10 coded data from said broadcast signal;
11 e) performing an error check and correction upon said data block
12 for eliminating errors from said data block;
13 f) if the error check and correction is not able to correct said data
14 block, repeating steps a) through e) until a data block is
15 successfully received; and
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4 b) creating a |l ocking signal indicating said receiver has successfully 5
acquired said broadcast signal; 6 c) if said locking signal is not able to
be created, repeating steps a) 7 and b) until a locking signal is created
i ndi cating successful 8 acquisition of said broadcast signal; 9 d)
extracting one data block of a plurality of data blocks of said 10 coded
data from said broadcast signal; 11 e) perform ng an error check and
correction upon said data block 12 for elimnating errors fromsaid data

data 140l bk, 1 opedd] B%?@%ﬁo@@mﬁ%’gﬁﬁwpa’a%%d TSR pEet 157
successiyl |y recerve g g6 0 S BB he B osﬁ‘t%%%di?éﬁé

are extmcted 18 and succes fuII che kqu and corre cffd for errors. 1 32.
The methbd of ciaim 31 wheld SucerssiPceheoked andcomested e SHaES bl ook 2

i ncl udes the step of rearranging the data bl ock such that data within said

3 data bf ock ’Lt‘ﬂe ﬁ%ﬂ%dcﬁb‘P&fénPWWherém% S%B%fré'itraetﬁnd)@te?é{‘é Bloek wherein

creatlng the Ioc ing signal conprises the ste etecting a

synchronj zation zhanal gt@b%f?@érgaﬁﬁgaﬁt%a@atta %\o%ﬂaéuch that data within said

3 data block is in contiguous order.

1 33, The method of claim 31 wherein creating the locking signal comprises the

2 steps of:

3 detecting a synchronization signal within said broadcast signal;

4 synchronizing said receiver to said broadcast signal; and

5 detecting a start signal indicative of a beginning of said plurality of
6 data blocks within said broadcast signal.

1 34. An apparatus for receiving a broadcast signal modulated with coded data

2 comprising:

3 a) means for acquiring said broadcast signal at one of a plurality of
4 receivers;

5 b) means for creating a locking signal indicating said receiver has
6 successfully acquired said broadcast signal;

7 ¢) means for activating the means of a) and b) until a locking signal
8 is created indicating successful acquisition of said broadcast
9 signal, if said locking signal is able to be created;
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4 synchroni zing said receiver to said broadcast signal; and 5 detecting a
start signal indicative of a beginning of said plurality of 6 data bl ocks
wi thin said broadcast signal. 1 34. An apparatus for receiving a broadcast
signal nodul ated with coded data 2 conprising: 3 a) neans for acquiring
sai d broadcast signal at one of a plurality of 4 receivers; 5 b) means for
creating a |l ocking signal indicating said receiver has 6 successfully
acquired said broadcast signal; 7 c) neans for activating the nmeans of a)

and bypuntil a lockhg&eﬁhgrP@\Jextr%ct.ﬁg BHQ%@bibBE’bﬁatﬂlﬁgllﬁl&ﬁ@ﬁﬁa%wbks
acqui sition of said broadcast signal, if said locking signal is able to

be created; 49 10 d) ne i ne data block of a plurality of
dat a gfocks 11 fron1sa?ﬁébrogﬁggk@eggtgé?é? 12 e) means for perform ng an
error check and correction upon said 13 data block for elimnating errors
from sai d data bl ock) mkénk formafsmigy aetror sihédiCarideorm@sion uplonasaid hr ough e)
until a data block 15 is successfully received, if the error check and
correggion is 16 not ablgalfodOF B5irkaing ek fBhoekd cabibéica) means for
repeatedly performng said error check and correction 18 until al
remai ni ng data bl ocks of said broadcast signal are

14 f) means for activating the means of a) through e) until a data block
15 is successfully received, if the error check and correction is
16 not able to correct said data block; and

17 g) means for repeatedly performing said error check and correction
18 until all remaining data blocks of said broadcast signal are
19 extracted and successfully checked and corrected for errors.

1 35, The apparatus of claim 34 wherein the means for extracting the data block
2 includes means for rearranging the data block such that data within said

3 data block is in contiguous order.

1 36. The apparatus of claim 34 wherein means for creating the locking signal

2 comprises:

3 means for detecting a synchronization signal within said broadcast
4 signal;

5 means for synchronizing said receiver to said broadcast signal; and
6 means for detecting a start signal indicative of a beginning of said
7 plurality of data blocks within said broadcast signal.
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19 extracted and successfully checked and corrected for errors. 1 35. The
apparatus of claim34 wherein the neans for extracting the data block 2

i ncl udes neans for rearrangi ng the data bl ock such that data within said 3
data block is in contiguous order. 1 36. The apparatus of claim 34 wherein
means for creating the locking signal 2 conprises: 3 neans for detecting a
synchroni zati on signal within said broadcast 4 signal; 5 neans for
synchroni zing said receiver to said broadcast signal; and 6 neans for

detecting asst ar}l.nsa'ggggelt%é pgi %QEEMQ c%e@dgﬁgfé&?é;glup%tfaf e VF‘I ral ity of

data bl ocks™w t hin roa n appara for
acquiri coded data, froma plurali t recei,vin 2 tr each
ecel ver2i n comiateuRe el el o Cgmawgatmﬂﬁ&* Sa PR ansducer s
to anplify and condition an electric nal uir 4 by said reC|V|ng
{r ansuchr s and EBREMS FaaTceGUecTHY 20 GonaBRN Ay St P
received electrical signal, each receiving transducer 6 acquiring
broadcast si gnal bwBaiddeessiingitransdusers g dast sajd gaded ldétas%ﬂfh'ocmngecel ved
el ectrical signal, said received electrical signal varying in 8 magnitude
dependan® upon aﬁghaﬂsémsyidaﬁc@a@@e@c&h@ta@nahiegnrareca\aﬂ@itren@mg:ier al signal
processi ng system executing a program conprising the steps 10 of:

acquiring a broadcast signal and converting said broadcast signal to said

7 received electrical signal, said received electrical signal varying in

8 magnitude dependant upon an intensity of said broadcast signal, said

9 digital signal processing system executing a program comprising the steps
10 of:
11 a) selecting one of said plurality of receivers;
12 b) detecting said locking signal indicating said receiver has
13 successfully acquired said broadcast signal,
14 c) if said locking signal is not able to be created by said, repeating
15 steps a) and b) until a locking signal is created indicating
16 successful acquisition of said broadcast signal;
17 d) extracting one data block of a plurality of data blocks of said
18 coded data from said electrical signal,
19 e) performing an error check and correction upon said data block
20 for eliminating errors from said data block;
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11 a) selecting one of said plurality of receivers; 12 b) detecting said

| ocking signal indicating said receiver has 13 successfully acquired said
broadcast signal; 14 c) if said locking signal is not able to be created by
said, repeating 15 steps a) and b) until a locking signal is created
indicating 16 successful acquisition of said broadcast signal; 17 d)
extracting one data block of a plurality of data blocks of said 18 coded
data fromsaid electrical signal; 19 e) performng an error check and

corregfion upon saif iiakarik @Rkck 284 ESfretidnTs Mat kDG t8lcoRest f4i@datai d data
block; 51 21 f) if the error check and correction is not able to correct

sai d ta 22 block, re I | bl ock i
g3 p&e%gs%gétg@ssrtg S é?fgﬁ?@@* 8) ut el datd bitkas bl ock i's

23 successfully received, y per?orm ng said error check

and cosrection until al 'S%cr?qgﬁfﬁ@?}é&?%dd%@ bl ocks of said electrical

signal“are extracted 26 ess 'y Checked and corrected for errors.
1 38. The apparatus of claim37 wherein the step of extracting the data

bl ockp4 2 i ncl udes tbgre%b@fé_dwpérﬂﬁchﬂﬁ@gbi@gartd}azrfé@k@nblc@@bcwcbnﬁmt dat a
within said 3 data block is in contiguous order. 1 39. The apparatus of

clai mg7 wherein creatingthaink ekl BGoRS 8P 8hidPed¥ital @jynalafd xtidcds of :

26 and successfully checked and corrected for errors.

1 38. The apparatus of claim 37 wherein the step of extracting the data block
2 includes the step of rearranging the data block such that data within said

3 data block is in contiguous order.

1 39. The apparatus of claim 37 wherein creating the locking signal comprises

2 the steps of:

3 detecting a synchronization signal within said broadcast signal;

4 synchronizing said receiver to said broadcast signal; and

5 detecting a start signal indicative of a beginning of said plurality of
6 data blocks within said broadcast signal.

1 40. A diversity receiver system for receiving coded data modulated signal from

2 a transmission channel, said transmission channel characterized by

3 multiple transmission paths having variable transmission time and variable
4 attenuation characteristics causing multiple copies of said coded data

5 modulated signal, wherein said diversity receiver system comprises:
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3 detecting a synchroni zation signal within said broadcast signal; 4
synchroni zing said receiver to said broadcast signal; and 5 detecting a
start signal indicative of a beginning of said plurality of 6 data bl ocks
Wi thin said broadcast signal. 1 40. A diversity receiver systemfor

recei ving coded data nodul ated signal from 2 a transm ssion channel, said
transm ssion channel characterized by 3 multiple transm ssion paths having
variable transmi ssion tine and variable 4 attenuation characteristics

causing gultiple copi 5?!u%litg%%C%Rﬂ?gdtrggé@cgr%ﬁ%&ﬂ?ﬁicgﬁcﬂﬂ%lth.s%er ein said

diversity receiver systemc rrses: recei ving

transducers in conmunication.wth said 7 ir, 1 SSi J I h

t ransducer acquiring on AgrMesd ct?nggbieggaggﬁ?wééei'(?%gaﬁiﬂg,i@%rﬁjd%fd;t ed
signal fromsaid 9 transm ssi chapnel and verting.said copy of the
Coded 10 data modul at cGOBPERAING ORI RN APE IR P TS Hfal . sai d 11
received electrical signal varying in magnitude dependant upon 12 the
transmi s$ion time and vHenamission ¢hannst aiothcenvariied aaid Lopy of Hie cadeds 5 ¢
transm ssion channel; 14 a transducer switch in conmunication with the
plurali1t§ of receiving datg medulsthicggsal tota rekeivpd eleatiesp sigoal, shida
transducer selection 16 signal selects one of said the electrical signals
of a selected 17 recei vesuvdd elastduslesignal varying in magnitude dependant upon

12 the transmission time and variable attenuation characteristics of
13 said transmission channel,

14 a transducer switch in communication with the plurality of receiving
15 transducers, which upon reception of a transducer selection

16 signal selects one of said the electrical signals of a selected

17 receiving transducer;

18 a receiver in communication with the transducer switch to amplify
19 and condition said electrical signal from a selected receiving

20 transducer and to extract said coded data, control signals, and
21 locking signals from said received electrical signal.

22 a diversity circuit in communication with the receiver to receive said
23 signal characteristics and said coded data, said control signals,
24 and locking signals, and in communication with the transducer
25 switch, said diversity circuit selecting from said signal

26 characteristics, said control signals, and said locking signals,
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18 a receiver in conmunication with the transducer switch to anplify 19
and condition said electrical signal froma selected receiving 20
transducer and to extract said coded data, control signals, and 21 |ocking
signals fromsaid received electrical signal. 22 a diversity circuit in
comuni cation with the receiver to receive said 23 signal characteristics
and said coded data, said control signals, 24 and |locking signals, and in
comuni cation with the transducer 25 switch, said diversity circuit

sel ecpyng from said sigRatatddtiepaRehRel S4ib6fon Sghdl d’e‘él'gtrfaﬂh?%ingr&ﬁ! s, and
sai d | ocki ng signal s 53 27 generates the transducer selection signal

desi ghating one of éb@?@f&id%gdé@HQtQHGSQa g?ﬂgdgﬁgted signal ; and
29 an error evaluatlon Cir In connunlca on wt he’ receiver to 30
receive the coded data fromthe selected copy of the coded data 31

nmodul 28 ed signal, sahdrrer eedluglicd diaduion conirtuhitatralitiatiengcebiedt32 coded
data signal for errors and providing an error signal to said 33 diversity

circugd indicating angdigs thl @dRddats Ficth &R f46Q6d @af;@oftr%wé@r@t@ sai d

diversity circuit generates a second transducer 35 selection signal to

sel ecgqa second copy Of Rt d o m%& \Aﬂof“@vé’f@%rﬂé ﬁ%lt'ﬁ]\@ﬂatmgjs afti- The

diversity receiver system o ereln eac ality of

the rggeiving transduggrgy 'd%taas?'ahgl%%ﬁo?seér?ccbr’o%?nr% A hb}’s%H%ﬁotéé% the

33 diversity circuif indicating an error state of said selected data,
34 wherein said diversity circuit generates a second transducer
35 selection signal to select a second copy of said coded data
36 modulated signai.

1 41.  The diversity receiver system of claim 40 wherein each of the plurality of

2 the receiving transducers is assigned a selection priority such that the
3 receiving transducer of a highest priority is selected by said diversity
4 circuit.

1 42, The diversity receiver system of claim 40 wherein if said error signal

2 indicates said coded data received and extracted from the electrical signal
3 of the selected receiving transducer is in error, the diversity circuit

4 generates the transducer selection signal {o select a second electrical

5 signal from a second receiving transducer to be transferred to the

6 receiver, said second electrical signal then having a valid locking signal

7 and transfers the data of said receiver to the error evaluation circuit.
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3 receiving transducer of a highest priority is selected by said diversity
4 circuit. 1 42. The diversity receiver systemof claim40 wherein if said
error signal 2 indicates said coded data received and extracted fromthe
el ectrical signal 3 of the selected receiving transducer is in error, the
diversity circuit 4 generates the transducer selection signal to select a
second electrical 5 signal froma second receiving transducer to be
transferred to the 6 receiver, said second electrical signal then having a

val id | ocking signal. 7.and transfer he. e g i a the
error evﬁl u'%?‘i onﬂ&? P{é’ﬁfsﬂt? rg(l‘le' ea}zél.s‘éfﬁgtr 8m%§%§ér?®§+eﬁ]\%erer%§ye\sot%@rﬁﬁ @P claim
40 wherejn if the error. evaluation 2 circuit jndicate id coded data
recei vedt and ext?‘Mté’&d‘??tﬁﬁs?\aﬁ]ec%{é@cqaﬁ?5%?6“’@ i ﬁ’g‘ra@?ﬁ}ﬂa‘ @gl SGteee!
receiving transducer is in error but is correctable, 4 said erro

eval uatidn ci r cusigndex the selectad deeuing tpasdusIdein Fdobid ‘%C%r)f??téélteed from
the electrical signal of the selected receiving transducer. 1 44. The

di versi t4 recei veaid eyror evaloatian eirguiumriagts srif codeh LRt iegeedansd 2 regi ster
in conmunication with said diversity circuit to retain said coded 3 data
recei vedb and ext extctobet fromrthe lebeodlicad signabbf thiegeldctast rachiyingelranscegen

recei ving transducer and in conmunication with the error evaluation circuit
5 so that said error_ eval uation ci rCUi,ﬂtf can retr'beve sai g code(EI data. 1 45.
The divetsi #§ r bl diversilyseeriveirsysteln o 261 A HEPSLAPTLNhE Rije 2

interleaving circuit in comunication wth the diversity circuit to

or gani ze2 register in communication with said diversity circuit to retain said coded
3 data received and extracted from the electrical signal of the selected
4 receiving transducer and in communication with the error evaluation circuit
5 so that said error evaluation circuit can retrieve said coded data.

1 45,  The diversity receiver system of claim 40 further comprising a de-

2 interleaving circuit in communication with the diversity circuit to organize
3 said selected data such that said coded data received and extracted from
4 the electrical signal of the selected receiving transducer is in a contiguous
5 order prior to transfer to said error evaluation circuit.

1 46. A method for receiving coded data modulated signal from a transmission

2 channel, said transmission channel characterized by multiple transmission
3 paths having variable transmission time and variable attenuation

4 characteristics causing multiple copies of said coded data modulated

5 signal, said method for receiving the coded data modulated signal

6 comprising the steps of:
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3 said selected data such that said coded data received and extracted from
4 the electrical signal of the selected receiving transducer is in a
contiguous 5 order prior to transfer to said error evaluation circuit. 1
46. A nethod for receiving coded data nodul ated signal froma transn ssion
2 channel, said transm ssion channel characterized by multiple transm ssion
3 paths having variable transm ssion tine and variable attenuation 4
characteristics causing rmultiple copies of said coded data nDduIated 5

signaly said net hOdaf@éttuﬁ%ﬁ?)r%h@gvéhﬁ@f&%%ﬂ cﬁ%\t;ﬁuﬂéﬂ%f&b@&wﬁggna'

conprising the steps of 57 a) setting a priority value for each of a

plural gty ‘of recei ving t?‘ﬁgd%ér%u%ﬁiﬁ%u%bﬂof%b‘é@ﬂn{k};ttkn%ﬁué@r%‘?hV' ng

transducers in 9 conmuni cation wt ansm ssi annel such that said
10 recgiving transducers dat a
nodul ated signal to a re%og%/l'\éﬁ é (E%Htl?‘ %h% éﬁg Sﬁﬁ@%ﬁé&ﬁ? @l\%ﬁé&@ne of
the plurality of receiving tra sducers havi n hest r ty; 14 c)
eval u?;#i ng si gnal char acl'tegféivg}q LansgceLy %PWWQ@&R%%?{B? 88?'??@5 15
fromthe one receiving transducer havi n(]:l t he hi ghest {)I‘I or i t%l 16 d)

extratting coded data, cé#Brepdulatgdfignalima r%@fw%@!eg rigAk$gNdlrom 17 the
recei ved electrical signal fromthe one receiving 18 transducer having the

hi ghe% priority; b) selecting one of the plurality of receiving transducers having a

13 highest priority;

14 ¢) evaluating signal characteristics of said received electrical signal
15 from the one receiving transducer having the highest priority;
16 d) extracting coded data, control signals, and locking signals from
17 the received electrical signal from the one receiving

18 transducer having the highest priority;

19 e) performing an error check and correction upon said coded data;
20 f) if the signal characteristics, control signals, locking signals, and
21 results of said error check and correction indicate that the
22 received electrical signal is not adequate for reconstruction
23 of coded data from said received electrical signal, adjusting
24 said priority value of said receiving transducer to a lower

25 priority; and

26 g) repeating steps d) through f) untit said coded data is successfully
27 received.
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19 e) performng an error check and correction upon said coded data; 20 f)
if the signal characteristics, control signals, |ocking signals, and 21
results of said error check and correction indicate that the 22 received
electrical signal is not adequate for reconstruction 23 of coded data from
said received electrical signal, adjusting 24 said priority value of said
receiving transducer to a lower 25 priority; and 26 g) repeating steps d)
through f) until said coded data is successfully 27 received. 56 1 47. The

met hod of cl.aim46 wherejn th f extracti C t i ncl udes
t he stepi' oféiearfré%@eﬁbm{ &&‘%‘ﬁh‘i@%&f’%{”? Cﬁ%ﬁ%@%é&g‘%ﬂg Fl%:aﬁggéil% (tf? 3 coded
data is in contiguoys ogrder. 48. The t hod of .claim4 erei.n .
extractitg the d HWHS’P ?@q aﬁa|0§"%arwrlgm,ﬂpf§q0&€%4?é@ §?%%a?g%W§@B§a{%e
steps of: 3 detecting a synchronization signal within said coded data 4
nodul at éd si gnal ¢od8dsdate iy iBrfioptigeousePdef-ecei ver to sai d coded data

nodul ated signal; 6 and 7 detecting the control signals indicative of a

mocul at 0 o¥nal e R odpble WRERR R AR RisRrRE dafRRER ARG, ot oo

signal froma
'9 2 tocking signal comprises the steps of:

3 detecting a synchronization signal within said coded data

4 modulated signal;

5 synchronizing said receiver to said coded data modulated signai;

6 and

7 detecting the control signals indicative of a beginning of said

8 plurality of data blocks within said coded data modulated signal.

1 49,  An apparatus for receiving coded data modulated signal from a

2 transmission channel, said transmission channel characterized by multiple

3 transmission paths having variable transmission time and variable

4 attenuation characteristics causing multiple copies of said coded data

5 modutated signal, said apparatus for receiving the coded data modulated

6 signal comprising:

7 a) means for setting a priority value for each of a plurality of

8 receiving transducers, said plurality of receiving transducers

9 in communication with the transmission channel such that
10 said receiving transducers convert one of the copies of the
11 coded data modulated signal to a received electrical signal,
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2 transm ssion channel, said transm ssion channel characterized by nmultiple
3 transm ssion paths having variable transm ssion tine and variable 4
attenuation characteristics causing nultiple copies of said coded data 5
nodul at ed signal, said apparatus for receiving the coded data nodul ated 6
signal conprising: 7 a) nmeans for setting a priority value for each of a
plurality of 8 receiving transducers, said plurality of receiving
transducers 9 in conmunication with the transm ssion channel such that 10

sai d fgcei ving trangyeans iGuMRling UM &iné BRir&RPLERRlvitd @andducepgled data
nodul ated signal to a received electrical signal; 57 12 D) neans for

sel ect4ang one of the plugal Lving transducers 13 having a
highei% priority; 14 c) ﬁ%@%@xggiuéggﬁEQ?ing signal characteristics of said
received 15 electrical signal fromthe one receiving transducer having the
16 hi gpest priorityg)héads faresaRistiag seytial apirabirieaceds sk secepant r ol

signals, and locking 18 signals fromthe received electrical signal from

the opg 19 receiving trél@§9i%§ﬁ§i%ﬁ'ﬁwﬁd?ﬁtﬁé‘§né‘iegﬂ%$ﬁﬁg REh&ddeY hadiBgdhe MeANS
for performng an error check and correction upon said 21 coded data; 22

f) meggs for adjusting Sﬁiigﬂeélrﬂrf&rriit}y val ue of said receiving

17 d) means for extracting coded data, control signals, and focking

18 signals from the received electrical signal from the one

19 receiving transducer having the highest priority;

20 e) means for performing an error check and correction upon said
21 coded data;

22 f) means for adjusting said priority value of said receiving

23 transducer to a lower priority, if the signal characteristics,
24 control signals, focking signals, and results of said error

25 check and correction indicate that the received electrical

26 signal is not adequate for reconstruction of coded data from
27 said received electrical signal; and

28 g) means for repeatedly activating means of d) through f) until said
29 coded data is successfully received.

1 80. The apparatus of claim 49 wherein the means for extracting the coded
2 data includes the step of rearranging the coded data such that data within

3 said coded data is in contiguous order.
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23 transducer to a lower priority, if the signal characteristics, 24
control signals, locking signals, and results of said error 25 check and
correction indicate that the received electrical 26 signal is not adequate
for reconstruction of coded data from 27 said received electrical signal;
and 28 g) neans for repeatedly activating nmeans of d) through f) until said
29 coded data is successfully received. 1 50. The apparatus of claim49
wherein the nmeans for extracting the coded 2 data includes the step of
rearrangi ngzt he tf@,&, : .51 i ata is in
conti gugfus %i‘derfﬁgggq&gglg #;\é@@ppar Q?rﬁeﬁsﬁg}@a@%:&rﬁ r@%\ﬂhgﬁﬁﬁ&ﬂéﬁns for
extractiphg the cantrol sigpal s.and the |ocking signal conprises the: 3
nmeans foi] det ect?’ﬂ@aiﬁaEQﬁ*&%L’%Ri”Sa?ﬁﬁ'baﬂCSFEﬁ’é?S@%i n said coded data 4
nodul ated signal; 5 neans for synchronizing said receiver to said coded
data 6 grodul ated sigRghns fffdeteciRG ASsynehrdiRidtiohisitthal ARhHOMIA 8bd&d a8Rl S

i ndicative of a beginning of 8 said plurality of data blocks within said
coded data nodul ated 9 _sj . . An apparatus for receiving coded data
nmodul atgfd signal from a@dg%ﬁ%ﬁ%gégon channel , said transm ssi on channel
characterized by multiple

5 means for synchronizing said receiver {o said coded data

6 modulated signal; and

7 means for detecting the control signals indicative of a beginning of
8 said plurality of data blocks within said coded data modulated
9 signal.

1 52.  An apparatus for receiving coded data modulated signal from a

2 transmission channel, said transmission channel characterized by multiple

3 transmission paths having variable transmission time and variable

4 attenuation characteristics causing multiple copies of said coded data

5 modulated signal, said apparatus for receiving the coded data modulated

6 signal executing a process comprising the steps of:

7 a) setting a priority value for each of a plurality of receiving

8 transducers, said plurality of receiving transducers in

9 communication with the transmission channel such that said
10 recelving transducers convert one of the copies of the coded
11 data modqtated signal to a received electrical signal,
12 b) selecting one of the plurality of receiving transducers having a
13 highest priority;
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3 transm ssion paths having variable transm ssion tine and variable 4
attenuation characteristics causing nultiple copies of said coded data 5
nodul at ed signal, said apparatus for receiving the coded data nodul ated 6
signal executing a process conprising the steps of: 7 a) setting a priority
value for each of a plurality of receiving 8 transducers, said plurality
of receiving transducers in 9 communication with the transm ssion channel
such that said 10 receiving transducers convert one of the copies of the
codedi4 11 data nodutpdetuatingrind eharacesitivedf shiecécdival elstyital sigdd b)
selecting one of the plurality of receiving transducers having a 13
highesd priority;, 59 14 gmeN@bHrbAyiR HRkAGER RGN the Higfestbrisatyd
received electrical signal 15 fromthe one receiving transducer having the
hi ghest priority; 16 d) extracting coded data, control signals, and

| ockitg) si gnal s frod) extiactihg coeee dated cehircltsigras, aidgneking smatshfscomne

recei ving 18 transducer having the highest priority; 19 e) perform ng an

errorfrheck and correctig ropsved sicdtrivatsdndaieh th€0né reddivinge si gnal
characteristics, control signals, |ocking signals, and 21 results of said
errorqgheck and correcti %gd@gg,cﬁé\gn%n@ highest gbritgcei ved el ectrical signal
is not adequate for reconstruction 3 of "coded data from said received

el ectrical signal, adjusting

19 @) performing an error check and correction upon said coded data;
20 f) if the signal characteristics, control signals, locking signals, and
21 results of said error check and correction indicate that the

22 received electrical signal is not adequate for reconstruction
23 of coded data from said received electrical signal, adjusting
24 said priority value of said receiving transducer to a lower

25 priority; and

26 g) repeating steps d) through f) until said coded data is successfully
27 received.

1 53. The apparatus of claim 52 wherein the step of extracting the coded data
2 includes the step of rearranging the coded data such that data within said

3 coded data is in contiguous order.
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24 said priority value of said receiving transducer to a |lower 25
priority; and 26 g) repeating steps d) through f) until said coded data is
successfully 27 received. 1 53. The apparatus of claim52 wherein the step
of extracting the coded data 2 includes the step of rearranging the coded
data such that data within said 3 coded data is in contiguous order. 60
54. The apparatus of claimb52 wherein extracting the control signals and
the |ocking signal conprises the steps of: detecting a synchronization

signal w thip sapih gesadudadidlamesiulAbesh ékt@é@ing tﬁé‘ @Sﬁtrrél@lg}rwﬁaﬁ@'ﬂﬁb
receiver to said coded data nodul ated signal; and detecting the control

signal s indi Cat'l%@lgﬁ{) S@”%P‘%fﬂﬁ %% tﬂ%f?é’ﬁsdof pI urality of data blocks within
e

said coded data no
detecting a synchronization signal within said coded data

modulated signal;

synchronizing said receiver to said coded data modulated signal;

and

detecting the control signals indicative of a beginning of said

plurality of data blocks within said coded data modulated signal.
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