SPECI FI CATI ON TRANSM SSI ON APPARATUS AND TRANSM SSI ON METHOD TECHNOLOQ CAL
H ELD The present invention:relates to a transm ssion apparatus and a
transm ssion nmethod for transmtting vifeo and audi o between appar at uses
whi ch are connected by wireless, utilizing a wave of m nute-power |evel.
Particularly, the present invention relates to a transnission apparatus and
a transm ssi on nethod, which enable transm ssion of information between
appar atuses which are placed apart from each other by a di stance | onger
than the reachabl e range of the nj - ve. Furthernore, the present
invention relates to a transnissrgﬁgégggegftg and a transm ssion netﬁod,
whi ch have the function of receiving NTSC system standard tel evision
broadcasting, reduce the influence of nulti-path, enable high-definition

caudio transm ssion and highly efficient performance, and realize a
communi cati on di stameRty AREhRATR 4”Ptﬁ§§£§¥5§SJ%ND¥E%&Q§ single
frequency. Furthernore, the present invention relates to a transm ssion
apparatus and a transm ssion nethod, which realize dupl ex video

transm ssion and_sol ve_the influence of nulti-path. Mreover, the present
i nvent i SECHNPHPELCRL BLEXRnsni ssion 2 apparatus and a transnission

met hod which solve radio interference and prevent interception, in the case
where a The present invention relates to a transmission apparatus

and a transmission method for transmitting video and audio’
between apparatuses which are connected by wireless, utilizing a
wave of minute-power level. |

Particularly, the present invention relates to a
transmission apparatus and a transmission method, which enable
transmission of information between apparatuses which are placed
apart from each other by a distance longer than the reachable
range of the minute-power wave.

Furthermore, the present invention relates to a transmission
apparatus and a transmission method, which have the function of
receiving NTSC system standard television broadcasting, reduce
the influence of multi-path, enable high-definition audio
transmission and highly efficient performance, and realize a
communication distance longer than that in tﬁe case of using a
single frequency.

Furthermore, the present invention relates to a transmission
apparatus and a tfansmission method, which realize duplex wvideo
transﬁission and solve the influence of multi-path.

Moreover, the present invention relates to a transmission
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plurality of apparatuses are used sinultaneously in a nmultiple dwelling
-holse or the |ike where the use wave areas may overlap uncertainly.
BACKGROUND ART To date, as for video shgnal transmission in a front-door
‘visual phone or the |ike, cable transm ssion using coaxial cables or
paral l el cabl es has been adopted. However, because of the facility of
fitting work, adoption of a wreless video transm ssion system in which a
parent unit and a child unit are connected by utilizing a radio wave, is
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br oadca ng as well as performng wreless video transm ssion, there has
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of a television and vi oOl1s transmtt ut|I|2|ngamnute-povver wave.
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tuner 'S USed>for reéceirving broadcasSti ng, a digitized 'video sig
transnit%edtbx Esing a small-power radio transmtter-receiver, in
combi n&CEA "M TRYthe data conpr essi on/ deconpr essi on techni que. 3 Figure

11 shows a video transnission device as an exanple of a conventi onal
transm ssi on apparatus using a m nute-power wave. In figure 11, 801 denotes

a tranﬁgE%EEBU&BrAk&ansnitting'a

To date, as for video signal transmission in a front-door
visual phone or the like, cable transmission using coaxial cables
or parallel cables has been adopted. However, because of the
facility of fitting work, adoption of a wireless wvideo
transmission system, in which a parent unit and a child unit are
connected by utilizing a radio wave, is considered. |

Further, as a method for receiving standard television
broadcasting as well as performing wireless video transmission,
there has been studied a method in which one channel is selected
from vacant channels of a television and video is transmitted by
utilizing a minute-power wave. This method uses an RF converter
for generating a standard television signal and an RF tuner for
feceiving the standard television signal.

Further, as another means, there has been studied a method
in which an RF tuner is used for receiving broadcasting,'and a
digitized video signal is transmitted by using a small-power
radio transmitter-receiver, in combination with the data

compression/decompression technique.



vi deo signal, 809 denotes a video source for outputting the video signal to

the transimtter 801, 802.denotes an RF converter for generating a standard

tel evision signal, 803 denotes a channel,switch for selecting a

transm ssion frequency of the RF converter 802, and 804 denotes a

transm ssion antenna of the transmtter 801. Further, 805 denotes a

receiver for receiving the video signal, 806 denotes a receiving antenna of

t he receiver 805, 807 denotes an RF tuner for receiving the standard
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802, and 804 denotes a transmission antenna of the transmitter
801. Further, 805 denotes a receiver for'receiving the wvideo
signal, 806 denotes a receiving antenna of the receiver 805, 807
denotes an RF tuner for receiving the standard television signal,
808 denotes a video reproduction circuit for reproducing the
video signal demodulated by the RF tuner 807, and 810 denotes a
display unit for diéplaying the video from the receiver 805.

Next, the operation will be described. In the above-
described structure, in the transmitter 801, a frequency signal
selected by the channel switch.803 is modulated with the video
signal from the video source 809 by the RF coﬁverter 802. Then,
in the transmitter 801, the modulated signal is transmitted
through the transmission antenna 804. On the other hénd, in the
receiver 805, the video reproduction circuit 808 reproduces the
video signal from the signal selectively received by the
receiving antenna 806 and the RF tuner 807, and the display unit
810 displays the video.

In such wireless transmission utilizing a radio wave, since

o T L ar LCITRn L eeerevemre ey omsmmmecmeen et s gaomammac



affect a wirel ess apparatus such as a tel evision receiver in a house.
However,® the reachabl e range of the m nute-power wave is short and, '
therefore, the distance between a pgfent unit and a child unit which use
the m nute-power wave is unfavorably limted. The present invention is nade
to sol ve the above-described technol ogi cal problem of the conventional
apparatus, and it is an object of the present invention to provide a
transm ssi on apparatus which can establish a transm ssion path between a
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The present invention is made to solve the above-described
technological problem of the conventional apparatus, and it is an
object of the present invention to provide a transmission
apparétus which can establish a transmission path between a
master station and a slave station, such as a parent unit and a
child unit, which are placed apart by a distance longer than the
reachable range of a minute-power wave.

Further, in the conventional fransmission apparatus, since
the transmission power is at the minute-power level and the
reception sensitivity is low even in short-distance transmission,
the influence of ﬁulti—path is considerable.

Furthermore, there is a risk that the minute-power radio
apparatus using the frequency band of tﬁe standard television
broadcasting will adversely affect reception of existing
television broadcasting; Moreover, the minute-power radio
apparatus will become unavailable when being affeéted by a strong
existing broadcast wave.

Furthermore, in order to implement the above-described
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conpr essi on/ deconpressi on techni que, the follow ng apparatuses are

-requi red: an RF tuner, -an 'AD converter, a DA converter, a
conpre33|on/deconpre55|on processi ng % rcuit, a small-power wreless
transmtter, and a small-power wireless receiver. Therefore, it is
difficult to realize this method in regard to cost. The present invention
is made to sol ve the above-descri bed probl ens of the conventi onal
apparatus, and it is an object of the present invention to provide a.
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Therefore, it is difficult to realize this method in regard to
cost.

The present invention is made to solve the above-described
problems of the conventional apparatus, and it is an object of
the present invention to provide.a transmission apparatus which
hardly become unavailable due to the influence of aﬁ existing
broadcast wave even when it trahsmits information by using the
frequency band of the standard television broadcasting, and which
can be easily realized in regard to cost, and a transmission

method using the transmission apparatus.

DISCLOSURE OF TﬂE INVENTION

In order to solve the above-described problems, the
invention described in Claim 1'comprises a master station
transmitting video or audio by_utilizing a minute-power wave; a
slave station transmitting video or audio by utilizing a minute-
power wave; and a relay station placed between the master station

and the slave station which are placed apart from each other by a




and information indicating a frequency at which the self-station receives a
signal fromthe relay station; the relay station nodul ates the frequency of
the m nute-power wave received fromthg master station to a different '
frequency and outputs it; the relay station transmts information about a
frequency at which the self-station receives a signal fromthe sl ave
station; and when the slave station recognizes that the transm ssion signal
is a signal directed to the self-station, it nodul ates the m nute- power
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the master station to a different frequency and outputs it; the
relay station transmits information about a frequency at which
the self-station receives a signal from the slave station; and
when the slave station recognizes that the transmission signal is
a signal directed to the self-station, it médulates the minute-
power wave to the frequency specified by the relay station and
transmits the video or audio, thereby establishing a transmission
path between the master station and the slave station.

This invention enables transmission of video or audio by
utilizing a minute-power wave, even when the distance between the
master station and the slave station exceeds the reachable range
of the minute-power wave.

Further, according to the invention described in Claim 2, in
the transmission apparatus described in Claim 1, a standard
television signal is used as the transmission signal in the
forward path from the master station to the slave station; and a

PCM audio signal and the information indicating the address of

the slave station and the reception frequency specified by the
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master station and the slave station exceeds the reachable range of the

-m nhut e- power wave. Furt.her, the invention described in Caim3 conprises a
transmtter having an RF converter mhifh generates a standard tel evision
signal; a receiver having an RF tuner Wwhich receives t he standard
television signal; available frequency detection nmeans for detecting
frequenci es which can be used for video transm ssion, within the reception
band of the RF tuner, in advance of use; detected frequency registration
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of Claim4, the transm ssion apparatus described.in Claim 3 incl
transm ssi ofurther, the inven ﬂ%n escrlged in glaim comp'risesuges

transmitter having an RF converter which generates a standard
television signal; a receiver having an RF tuner which receives
the standard television signal; available frequency detection
means for detecting frequencies which can be used for video
transmission, within the reception band of the RF tuner, in
advance of use; detected frequency registration means for
registering the detected frequencies, as a communication
frequency list, in both of the transmitter and the receiver; and
spread spectrum communication means for spreading the power
spectrum by changing the frequency within the range of the
- communication frequency list, énd performing spread spectrum
communication.

This invention can provide a video-transmission apparatus
which has the function of receiving NTSC system standard
television broadcasting, reduces the influence of multi-path,
enables high-definition audio transmission and highly efficient
performance, realizes a ionger communication distance than that

in the case of using a single frequency, and is able to coexist
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power control neans for automatically changing the transm ssion power
-during the communication in accordance with the use frequency band wi dth so
as to keep the power density per unit pand width constant. This invention
can provide a video transm ssion apparatus which has the function of
Teceiving NTSC system standard tel evision broadcasting, reduces the

i nfluence of nulti-path, enables high-definition audio transm ssion and

hi ghly efficient performance, realizes a | onger comunication distance than
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band width constant.

This invention can provide a video transmission apparatus
which has the function of receiving NTSC system standard
television broadcasting, reduces the influence of multi-path,
enables high-definition audio transmission and highly efficient
performance, realizes ‘a longer communication distance than that
in the case of using a single frequency, énd is able to coexist
with digital television broadcasting or mobile communication
equipment which will use the same frequency band in the future.

Further, according to the invention described in Claim 5,
the transmission apparatus described in Claim 3 or 4 includes
frequency changing means er changing the frequency during the
communication, in synchronization with the synchronous timing of
the video signal.

This invention can prbvide a video transmission apbaratus
whiéh has the function of receiving NTSC system standard
television broadcasting, reduces the influence of multi-path,

enables high-definition audio transmission and highly efficient




Further, according to the invention described in Claim6, the transm ssion
apparatus described in any of Clains 3 to 5 includes control signal '
superposition and transm ssion nmeans forgtransmtting a control signal by
superposing it on the video signal in the blanking period, during the
coimruni cation. This invention can provide a video transm ssion apparatus
whi ch has the function of receiving NITSC system standard tel evision
broadcasting, reduces the influence of nulti-path, enables highly efficient
perf or | ze I r ' ' di_st.ance. h i.n case
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the case, of  using a single,frequeniy, and is able to coexist with digital
t el evi si Bpcludes control signal superposition and transmission means for

transmifting a control signal by superposing it on the wvideo
signal in the blanking period, during the communication. |

This invention can provide a video transmission apparatus
which has the function of receiving NTSC system standard
television broadcasting, reduces the influence of multi-path,
enables highly efficient performance, realizes a longer
communication distance than_that in the case of using a single-
frequency, and is able to coexist with digital television
broadcasting or mobile communicétion equipment which will use the
same frequency.band in the_future.

Further, according to the invention described in Claim 7,
the transmission apparatus described in any of Claims 3 to 6
includes audio signal superposition and transmission means for
subjecting an audio signal to PCM, and transmitting the PCM audio
signal by superposing it on the video signal in the blanking
period, during the communication.

This invention can provide a video transmission apparatus

which has the function of receiving NTSC system stahdard
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broadcasting or nobile communication equi pment which will use the sane
frequency band in the futuré. Further, the invention described in Caim38
conprises first and second transniss%en/reception appar at uses each
conprising a transm ssion apparatus described in any of Cains 3 to 7;

f requency changi ng order control neans for controlling the frequency
changi ng order, during the communication, in such a nmanner that the
frequency is changed in one direction, fromthe higher frequency to the
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communi cation frequency list after . L
and second transmission/reception apparatuses each comprising a

transmission apparatus described in any of Claims 3 to 7:
frequency changing order control means for controlliné the
frequency changing order, during the communication, in such a
manner that the frequency is changed in one direction, from the
higher frequency to the lower frequency or from the lower
frequency to the higher frequency, within the range of the
communication frequency list, and when the frequency reaches the
end of the frequency list, it is returned to the beginning of the
frequency list; and communication control means for controlling
the first and second transmission/reception apparatuses to
realize duplex communication, by using a frequency time table in
which the first and second transmission/recépfion apparatuses
always use different frequencies.

This invention can provide a video transmission apparatus
which realizes duplex video transmission, and reduces the
influence of multi-path.

Further, according to the invention described in Claim 9,
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t he comuni cati on has been started, and updates the second communi cation
frequency list as desired by exchanging the result of comunication, i.e.,
whether it is good or bad, between thﬁlfirst and second
transm ssi on/recepti on appar at uses. THS invention can provi de a video
t'ransm ssi on apparatus which realizes duplex video transm ssion, and sol ves
the influence of nulti-path. Further, according to the invention described
in Caim10, the transm ssion apparatus described in any of Clains 3 to 9
i ncl ud | D_storage.neans _for. storin n_identification nunber (hereinafter
r ef erriget gragsﬁﬁgﬁb?n\/\ﬁ?%r?guaiQ%ﬁgflgb?%e”f r%ﬁ% sésilﬁhcr}a%easf atus during
manuf acture; ,and,I D in%uir ang.r gistration nmeans for. performng nutual
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transm ssion within the sane wave area, and perforns transm ssion
communication frequency list as desired by exchanging the result

of communication, i.e., whether it is good or bad, between the
first and seéond transmission/reception apparatuses.

This invention can provide a video transmission apparatus
which realizes duplex video transmission, and solves the
influence of multi-path.

Further, according to the invention described in Claim 10,
the transmission apparatus described in any of Claims 3 to 9
includes ID storage means for storing an identification number
(hereinafter referred to as an ID) which is given to the
transmission épparatus during manufacture; and ID inquiry and
registration means for performing mutual inquiry of IDs with
another transmission apparatus which is permitted to have
cémmunication in advance of use, and registering the ID.

This invention can provide a video transmission apparatus
which solves radio interference and prevents interception, in a

‘multiple dwelling house in which the use wave areas may overlap
“uncertainly.

Further, according to the invention described in Claim 11,




by using a frequency tine table the use frequency of which is always
«different fromthose of these other transm ssion apparatuses; and
retransm ssion nmeans for performng refransm ssion by using a frequency
time table different fromthe frequeni% time table when a transni ssion
si gnal from anot her apparatus which has requested communi cati on cannot be
detected even when a predeterm ned period of tine has passed after starting
the transm ssion node. This invention can provide a video transm ssion
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this nethod, a relay station . is placed1 - o
always different from those of these other transmission

apparatuses; and retransmission means for performing
retransmission by using a frequency time table different from the
frequency time table when a transmission signal from another
apparatus which has requested communieation,cannot be detected
even when a predetermined period of time has passed after
starting the transmission mode.

This invention can provide a video transmission apparatus
which solves radio interference and prevents interception, in a
multiple dwelling house in which the use wave areas may overlap
uncertainly.

Further, according to the invention described in Claim 12,

" the transmission apparatus described in Claim 10 or 11 includes
output stop means for stopping output of the original information
such as audio or video, when the ID which is permitted to have
communication cannot be confirmed in the reception mode.

This invention can provide a video transmission apparatus
which solves radio interference and prevents interception, in a

multiple dwelling house in which the use wave areas may overlap’
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between the master station and the slave station which are placed apart -
forom each other by a di stance |onger than the reachable range of the

m nut e- power wave; a transni ssion signih fromthe master station includes,
in addition to original information su as video or audio, information
indi cating the address of the slave station, and information indicating a
frequency at which the self-station receives a signal fromthe relay
station; the relay station nodul ates the frequency of the m nute-power wave
received fr m.trgfyrraster station to a different frequency and outputs it;

t he rellgilc%lfq%ﬁlr transnits information about a frequency at which the

| f- ' ' Iy | . he. . L on; d_wh h I
Stati on 1 ecoBHESBERe nTe: HEVEREHER SePRRRPgra rhe et dnks BT ecied to the

| f-station,, it, nodul h ' - . he fr ified
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wave. Further, according to the invention described.,n aiml4, in th
L A mBSS P  PAR | DRE 1N QR (ROES 5 L278) SHaHi R SPasTsPoR BLaRAR | s
used as the transm ssion signal in the forv:\L/arnd %attrl]lafnr %@et r}%aré%%% 23 station
to the aPakle ST 9AFh Mher Py a distance longe
range of the minute-power wave; a transmission signal from the
master station includes, in addition to original information such
as video or audio, information indicating the address of the
slave station, and information indicating a frequency at which
the self-station receives a signal from the relay station; the
relay station modulates the frequency of the minuté—power wave
received from the master station to a different frequency and -
outputs it; the relay station transmits infofmation about a
frequency at which the self-station receives a signal from the
slave station; and when the slave station recognizes that the
transmission signal is a signal directed to the self-station, it
modulates the minute-power wave to the frequency specified by the
relay station and transmits the wvideo or aﬁdio, thereby
establishing a transmission path between the master station and
the slave station.
This invention enables transmission of video or audio by

utilizing a minute-power wave, even when the distance between the

master station and the slave station exceeds the reachable range
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PCM audjo signal and the information indicating the destination station and
*the reception frequency specified by the self-station are superposed on a
vi deo signal during the vertical blanzing period of the video signal. This
i nvention enabl es transm ssion of vid 3 or audio by utilizing a

m nut e- power wave, even when the distance between the master station and
the slave station exceeds the reachable range of the m nute-power wave.
Further, the invention described in Caim115 is a transm ssion nethod for

per for qg‘et r“?i 'es_gjoq;%lbq}a\%e.n a transmtter having an RF converter whi c.h |
generat'es a standard television signal, and a receiver having an RF tuner

of uee rrelRErhaE, ShARIRNERLCLEV LRE SRt A0R Aol B e e
mﬁthintrgﬁé ceptian hand _of
ey, a

th F tuner; .the.detected fr nci.es are

‘egi stidt SRR TP ASESHERd Ahy CLARTDdsh Bf SERBOAFHnam t ¢ er

dt el : .and .t h t i db h i th
T eqUARAF AT S arige 0 73 ComTECaTLn LPreayana) LRoEhel per eby

; ) : cation. 15 This | i d
DVl QP TYAE A F (T TAGET REGLORD £aniheof 1oFer BEBFIPR; RFSCRoyst om
standard tel evisi,on hroadcasti ng,_reducges Lhe,infLuencg of. mul ti-path,
enabl ECM AL G IS AP AR TSRt O i NS4 G5 BE §her AesFRat Lon

performance, realizes a | onger conmmuni cation distance than that in the case
of station and the reception frequency specified by the self-station

are superposed on a video signal during the vertical blanking
period of the video signal.

This invéntion enables transmission of video or audio by
utilizing a minute-power wave, even when the distance between the
master station and the slave station exceeds the reachable range
of the minute-power wave.

Further, the invention described in Claim 15 is a
transmission method for performing transmission between a
transmitter having an RF converter which generates a standard
television signal, and a receiver having an RF tuner which
receives the standard television signal. In this method, in
advance of use, frequencies which can be used for video
tfansmission are detected within the reception band of the RF
tuner; the detected frequencies are registered, as a
communication frequency list, in both of the transmitter and the
receiver; and the power spectrum is spread by changing the
frequency within the range of the communication frequency list,

thereby performing spread spectrum communication.



using.a single frequency, and is able to coexist with digital television
broadcasti ng or nobile conmuni cation equi pnrent which will use the sane
frequency band in the future. Further, aﬁgording to the invention described
in Cdaim1l6, in the transm ssion nethod described in daiml15, the
transm ssi on power during the communication is autonmatically changed in
accordance with the use frequency band wdth so as to keep the power
density per unit band width constant. This invention can provide a video

transim ssion 1 Dgd; bl 60 BRScRe 4Gt o \ﬁtdgo 581310 1S KRR wnicn

standard tel evision broadcasting, ces the 1n

enanl oo et L an, BUC0cku00eg SELENoRel GhLSEL Bebhision
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f requenc nd.i.n the f.uture. Further the i vent on descri bed
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frequenc th conmuni cati on n din chh onj zatl with th
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vi deo transn153|o thad which has the function of receivj NTSC s stem
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enabl es hi gh- definjition audi,o trans i on and - g efficient
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of will use the same frequency band in the future.

Further, according to the invention described in Claim.16,
in the transmission method described in Claim 15, the
transmission power during the communication is automatically
changed in accordance with the use frequency band width so as to
keep the power density per unit band width constant.

This invention can provide a video transmission method which
has the function of receiving NTSC system standard television
broadcasting, reduces the influence of multi-path, enables high-
definition audio transmission and highly efficient performance,
realizes a longer commqnication distance than that in the case of
using a single frequency, and is able to coexist with digital
television broadcasting or mobile communication equipment which
will use the same frequency band in the future.

Further, according to the invention described in Claim 17,
in the transmission method described in Claim 15 or 16, the
frequency during the communication is changed in synchronization

with the synchronous timing of the video signal.




using a single frequency, and is able to coexist with digital television
broadcasti ng or nobile conmunication equi pnrent which will use the sane
frequency band in the future. Further, gccording to the invention described
in Caim18, in the transm ssion nethoh described-in any of Clainms 15 to
17, during the communi cation, a control signal is transmtted by
superposing it on the video signal in the blanking period. This invention
can provide a video transm ssion nmethod which has the function of receiving
NTSC system d i Sl t r : i f

mult - path, SHED| SLORrELEY SrPRRERRICE Mo (GHHERR 41 HauRIE e
communi.cat i . St t t . C I S] . uency,
g o gk rhd d:‘u%c%’l%t% V%'%f‘%e&ﬁgﬁrtlgg p'g‘ﬁc %g&% g2andafd LooLesLf W

€ 10 COexis €vision broadcasii g~ or no
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[ | is .t itted b i it,, th j d i | jn_the bl apki
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has the function of receiving NITSC sgste st andard te%evisio . broadcasti ng,
r educe SR IG ionLagEe IEEHEPEN, paf, TanaBLes tRi GREXUSF| ¥ Eh onidtite

transm ssion, realizes a | qQnger conggnication di stance than that in the

case cﬁtQkﬁWﬁf¥§nS#ﬁ§chPF§& noy, ™ le communication equipment whlch.

will use the same frequency band in the future.

Further, according to the invention described in Claim 18,
in the transmission method described in any of Claims 15 to 17,
during the communication, a control signal is transmitted by
superposing it on the video signal in the blanking period.

This invention can provide a video tfansmission method which
has the function of receiving NTSC system standard television
broadcasting, reduces the influence of multi-path, enables highly
efficient performance, realizes a longer communication distance
than that in the case of using a single frequency, and is able to
coexist with digital television broadcasting or mobile
communication equipment which will use the same frequency band in
the future. |

Further, according to the invention described in Claim 19,
in the transmission method described in any of Claims 15 to i8,
during the communication, an audio signal is subjected to PCM,
and the PCM audio signal is transmitted by superposing it on the

video signal in the blanking period.
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I s.able;to coexist with digital television broadcasting or nobile
“communi cati on equi prment which will use the sane frequency band in the
future. Further, the invention desc{4bed in Claim20 is a transmssion "
net hod, wherein each of first and second transm ssion/reception apparatuses
performs a transmi ssion nmethod described in any of Clainms 15 to 19; during
t he communi cation, the frequency changing order is controlled in such a
manner that the frequency is changed in one direction, fromthe higher

frequencyrf pst igyd Q¥esn f ESIUSACYI & d WABAdI& dli I i K I Wi gher

frequency, wthin the range of the communication frequency |li1st, and when

the g sachened beceadinh NBac! seapenCytbhghrdi teisvigighned to the

begi nning o e frequency |ist; I rst and secon
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conmuni cati on, requency tine ta and
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the future.

Further, the invention described in Claim 20 is a

transmission method, wherein each of first and second

transmission/reception apparatuses performs a transmission method

described in ény of Claims 15 to 19; during the communication,

the frequency changing order is controlled in such a manner that

the frequeﬁcy is changed in one direction, from the higher

frequency to the lower frequency or from the lower frequency to

the higher frequency, within the range of the communication

frequency list, and when the frequency reaches the end of the

frequency list, it is returned to the beginning of the frequency

list; and the first and second transmission/reception apparatuses

are contfolled to reaiize duplex communication, by using a

frequency time table in which the first and second

transmission/reception apparatuses always use different

frequencies. |

This invention provides a video transmission method which

realizes duplex video communication and reduces the influence of

e e wmean g es e am



second communi cation frequency |ist obtained by duplicating the

comuni cation frequency list is used, and the second comuni cation
frequency list is updated as desired gé exchangi ng the result of

comuni cation, i.e., whether it is good or bad, between the first and
second transm ssion/reception apparatuses. This invention provides a video
transm ssi on nmet hod which realizes dupl ex video conmunication and sol ves
the influence of nulti-path. Further, according to the invention described
i-n C]a$3%§2i %thhe transm ssion nmethod described in any of Claims 15 to
21, an'l ntfTTreati on nunber (hereinafter referred to as an ID) given to

the transm ssj apparat us,.dur i nufacture i §_stoted:; and.in,adyance of
oo, |t ol TaremeRiP At A A0 BB EOE B BeRERIBEY BRI R R Ce s
which is permtted to have ¢ ni cati.qn,,and f-he QA4 s .registered. .This
hvent 1B LS 1o ey M YR G R At PR iRtg Y
interference an revents interception, in nul tipl wel |'i.ng .house in

whi oh FHELsere, SO St b ot ok T, it e 1Bt AEe o ¢ he
i nventi on descriped in Caim 23, 19 in the transm ssi on nethod descri bed
in O aFPBURLERE PR M oA Rt CAMMHASL GRS iBeeRyPEEE ek ehe
transm ssion node to defect_the frequency tine taples of _all ather
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wave area, and transm ssion is perforned by using}a frequency
communication frequency list is used,” and the second

communication frequency list is updated as desired by exchanging
the result of communication, i.e., whether it is good or bad,
between the first and second transmission/receﬁtion apparatuses.

This invention provides a video transmission method which
realizes duplex video communication and solves the influence of
multi-path.

Further, according to the invention described in Claim 22,
in the transmission method described in any of Claims 15 to 21,
an identification number (hereinafter referred to as an ID) given
to the transmission apparatus during manufacture is stored; and
in advance of use, mutual inquiry of IDs is performed with
another transmission apparatus which is permitted to have
communication, and the ID is registered.

This invention can provide a video transmission method which
solves radio interference and prevents interception, in a
multiple dwelling house in which the use wave areas may overlap
uncertainly.

Further, according to the invention described in Claim 23,



tinme table.the use frequency of which is always different fromthose of

t hese other transm ssion apparatuses; and when a transni ssion signal from
anot her apparatus whi ch has requested ggpnunication cannot be detected even
when a predeterm ned period of tine has “passed after starting the
trdansm ssi on nbde, retransmission is perfornmed by using a frequency tine
table different fromthe frequency tine table. This invention can provide a
vi deo transm ssion nethod which solves radio interference and prevents

over| apiinbbp KFARSE eb Bhapdtiee Peditia b Vil 35, R G T

over | ap~un accordin rAvent cri | ai m
24, i h ] SSI hod .d Lbed i | m,22 23,. Wh he I D
an ch' 088 HETRLHETS bR ERRIET cArTEIot ot s S i o

receptig i nal

out put | STHREE KBTI EaRY pF 607 GEBL0T o <1 briehCe GBI Bt ch sol ves
B ReR PR LSt KDL SR Sunl s QA il Pose
DESCRI PTI ON OF THE DRAW NGS Figure |(a) is a diagramjllustrating the
ot Uot UFBVEf Shetr ot SEPRRTERRLIA: 1 BRECVENTY b SF 19 & SRR of
the bresent LIVEOCIRD (ELOMLE LR, ¢, R1 95 & AR 1 40 I8H e
| those of these other transmission apparatuses; and when a
transmission signal froﬁ another apparatus which has requested
communication cannot be detected even when a predefermined period
of time has passed after starting the transmission mode,
retransmission is performed by.using a frequency time table
different from the frequency time table.
This invention can provide a video transmission method which
solves radio interference and prevents interception, in a
multiple dwelling house in which the use wave areas may overlap
uncertainly.
Further, according to the invention described in Claim 24,
in the transmission method described in Claim 22 or 23, when the
ID which is permitted to have communication cannot be confirmed
in the reception mode, the original information.such as audio or
video is not output.
This invention can provide a video transmission method which
solves radio interference and prevents interception, in a
multiple dwelling house in which the use wave areas may overlap

uncertainly.
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stati,ons aof the transm ssion apparatus. Figure 2 is a diagramfor
expl ai ning the operation with respect to the manner of establishing a
transm ssion path in the transm ssion 2 paratus. Figure 3 is a diagram
illustrating the waveformof a nodul atfbn signal in the transm ssion
apparatus. Figure 4 is a block diagramfor realizing sinplex comrunication
of a video transm ssion apparatus according to a second enbodi nent of the
present invention. Figure 5 is a block diagramfor realizing duplex.

comuni i j r 1.SS| arat uses according to third and
fourth B@ﬁﬁ&gm%ﬁ%@%ﬂ?@m@’ﬁg tion. Figure 6 is a diagram for

expl aining t e si gn ower _of..the vid ransm ssi.on ar.at uses accordlng
to the secon Pﬁg g(agnasf%u?fﬁgﬁﬁ%o %Eﬁ TGO ' r{ggﬁﬁtqﬁﬁ/

Fi 7 di f I h I f th d
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enbodi nents of the present |nvent|on Figure 8 is a diagramillustrating
r ecei vi&FSASIdo 18VeHdA-deo transni ssi on apparatuses according to the
second and third 21 embodi nents of the present invention. Figure 9 is a

di agram i || uBEPREENG (R) vided Ri9F4I dbAoTHE %Jdé%?’%a}ta‘ﬁégmté'@ deshssdridtauses
according to the second and third enbodi nents of the present invention.
Fi gur e St@tiong @fhfhemtnansiissiiong apparrapsi-ng of use wave

Figure 2 is a diagram for explaining.the operation with
respect to the manner of establishing a transmission path in the
transmission apparatus.

Figure 3 is a diagram illustrating the waveform of a
modulation signal in the transmission apparatus.

Figure 4 is a block diagram for realizing simplex
communication of a video transmission apparatus according to ‘a
second embodiment of the present invention.

Figure 5 is a block diagram for realizing duplex
communication of video transmission apparatuses according to
third and fourth embodiments of the present invention.

Figure 6 is a diagram for explaining the signal power of the-
video transmission apparatuses according to the second, third,
and fourfh embodiments of the present invention.

Figure 7 is a diagram for explaining the reception level of
the video transmission apparatuses according to the second, third,
and fourth embodiments of the present invention.

Figure 8 is a diagram illustrating received video of the

video transmission apparatuses according to the sécoﬁd and third
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areas, of a video transm ssion apparatus according to a fourth enbodi nent of
the present invention. Figure 11 is a block diagramillustrating the
structure of the conventional video trazsnission apparatus. BEST MODE TO
EXECUTE THE | NVENTI ON Enbodi ment 1. In first enbodi ment of the invention,
a telay station for relaying transm ssion of a video signal or an audio
signal is placed between a master station and a slave station, such as a
parent unit and a child unit, which are placed apart by a di stance | onger

than th e e - r. wave, thereby establishing a
SUSINANS dAM0% YAl

transmssion p -power wave.” This first enbodi nent
corresponds tQ the ihventi Qc | Ck ribed _in C aj and
Clainms 13 anglgﬂrgfbtégsgaggﬁgggbig%iﬁgﬁggﬁﬁﬁ t%r?lgﬁ% $*$§?fe%€g%$%ent of
the present invention will_be described with reference to the drawngs. In
Lt s 1 TSR T L0 (A, Fesa G Ehensrasnd 205 Mharsiy o
That is, .in,this transm ssion apparatus,, visitor's inmge and 22 speech

t aken tﬁméfqﬂWquﬁué%]éﬁetHﬁ? tlQ§§£i¥%ne transnmitted to a parent unit in
a room and gnly a eech ig.transmtted fromthe ent,unit, thereb

Der forni ag mLaUFec St BatiBHTaR GhLBSTFATing SVaTLARRIRY | PEITATAIE  he
structure of the tra snission,%F aratus according to .the first enb%dinent
of the PrETML i%h S rE TRy %W’eaf(%)raité‘saaﬁ O igGaGPafh £ORTT

. embodiment of the present invention.
Figure 11 is a block diagram illustrating the structure of

the conventional video transmission apparatus.

- BEST MODE TO EXECUTE THE INVENTION
Embodiment 1.

In a first embodiment of the invention, a relay station for
.relaying transmission of a vidéo signal or an audio signal is
placed between a master station and a slave station, such as a
parent unit and a child unit, which are placed apart by a
distance longer than the reachable range of a minute-power wave,
thereby establishing a transmission path by the minute-power wave.

This first embodiment corresponds to the inventions which
are described in Claims 1 and 2 and Claims 13 and 14 of this
application.

Hereinafter, the first embodiment of the present invention
will be described with reference to the drawings. In this first
embodiment, a front-door visual phone is employed as an example.

That is, in this transmission apparatus, visitor's image and

et m e mmm e e gies steeaters o es e s e s L



explaining the circuit structure of each station in the transm ssion
apparatus. In figure 1(a), nuneral 1 denotes a naster station as a child
unit placed at the front door, and nu Eal 4 denotes a term nal connected
to the naster station 1, which include§S®a canera for taking the inage of
the visitor, and a m ke and a speaker for a conversation with the resident
in aroom Nuneral 2 denotes a relay station. Since the relay station 2 is
pl aced in a passage or the like, it is not provided with a term nal for

I nput ti d t put.ti t.he | d .t . _
lhve stHeeon SR Y RSl B A ot SEER Boek AR krAnERERER To,

t ' | ted to th | tati 3 ' Iy ' f
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the visitor and the resident .in the. room Further, nuneral enotes the-
r eachabF e rRALRP b U He NS R VS Foth' ecﬁﬁ‘g‘tuélrl%gttgtogdn 1, and the

relay station 2 is arranged wthin thi Nu | 7_denotes
e

. h
reachabl e rafg&dvsr niﬁuﬁegﬁéﬂﬁmeéiéagg?gEfngpﬁﬁ%tﬁ%r?%€%§e °£2§he
STaTon 2, S LD, TeLer ScLon 3 00 A0l e N taan B st

m nut e- power wave output from¢the slave station, and t.he rel station 2 is
ar r angeBreFeRt ni RFFRE 1oty ANQebd Juig el Berkst B AN HEIFETMOfed. The

respective_stations 1, 2, and 3 performtransmn ssion and re%gption at
explaining the circult structure of each station in the

transmission apparatus.

In figure 1l(a), numeral 1 denotes a master station as a
child unit placed at the front door, and numeral 4 denotes a
terminal connected to ﬁhe master station 1, which includes a
camera for taking the image of the visitor, and a mike and a
speaker for a conversation with the resident in a room. Numeral
2 denotes a relay station. Since the relay station 2 is placed
in a passage or the like, it is not provided with a terminal for
inputting and outputting the image and the speech. Numeral 3
denotes a slave station as a parent unit placed in a room, and
numeral 5 denotes a terminal connected to the slave station 3,
which includes a monitor for displaying the visitor, and a mike
and a speaker for a conversation between the visitor énd the
resident in the room.

Further, numeral 6 denotes the reachable range of the
minute-power wave from the master station 1, and the relay
station 2 is arranged within this range.. Numeral 7 denotes the

reachable range of the minute-power wave output from the relay
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different frequencies. To be specific, the master station 1 transmts a
signal for calling the slave station 3, fromthe termnal 4, at a frequency
f1. At this time, the master station 1 sggcifies that the reception
frequency of the self-station is f0. The®relay station 2 nodul ates the
received calling signal to a frequency f2 which is different fromf1, and
‘outputs it. At this time, the relay station 2 adds information indicating
that the reception frequency of the self-stationis f1. Further, the slave

t at th | | ' f t f t t t
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signal is recelved the ster station 1, a transmssion path is

est abl i si&¥ & Qﬁﬂhg?éﬁ éf&ﬁﬁﬂ@don§hﬁﬁdﬁﬁéﬁl 6A"8Pgnal transmitted
fromthe naster statlon 1 as a,child unit to the slave station 3 ., 24 as a
parent unit. THP¥T:stBBt APREATHYD stibbt poli FRSE PRI audTBe sTEFRFCEES  and a
system control signal 304 on a video signal used in a standard television,
in a horist@@nssdanfi-ngnders BErIGEM KransBiesdan BRENKPREPPEPP0AT301. of an
odd field of the video signal. The PCM audi o signal 303 includes audio

i nf or mat i94 ferent HEsamencigs -4 Jio e speidi cet &heomasterhstafdedmlcont r ol

transmits a signal for calling the slave station 3, from the
terminal 4, at a frequency f1. At this time, the master station

1 specifies that the reception frequency of the self-station is
f0. The relay station 2 modulates the received calling signal to
a frequency f£f2 which is different from f1, and outputs it. At
this time, the relay station 2 adds information indicating that
the reception frequency of the self-station is fl. Further, the
slave station 3 receives the calling signal of the frequency £2
and outputs it to the terminal 5.

Then, the slave station 3.outputs a response signal from the
terminal 5 at the frequency fl specified by the relay station 2.
When the relay station 2 receives the response signal of the
receptioﬁ frequency specified by the self-station, the relay
station 2 modulates this to the frequency specified by the master
station 1 and outputs it. When this signal is received by the
master station 1, a transmission path is established.

Figuie 3 shows an example of a modulation signal transmitted

from the master station 1 as a child unit to the slave station 3



si gnal. 304 .includes destination information indicating that the station 3
havi ng the termnal 5 is the slave station, and informati on about the
reception frequency of the self-station.zfigure 1(b) is a block diagram
illustrating the circuit of each station. A body 1101 of each station
conprises a station selection/video audi o denodul ation circuit 1102 for
denodul ating a video or audio signal supplied from another station, and
specifying the reception frequency of the self-station; a high- frequency

video mo § gat ;lsp%'}e‘f{tr %‘ﬁij,[tt forpdul ARG 3 Y %%g 5 ?%g%'dsiiﬁg""ﬁi pBn20,A4 4l O
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station 3 having the terminal 5 is the slave stétion, and
information about the reception frequency of the self-station.
Figure 1(b) is a block diagram illustrating the circuit of
each station. A body 1101 of each station comprises a station
selection/video audio demodulation circuit 1102 for demodulating
a video or audio signal supplied from another stétion, and
specifying the reception frequency of the self-station; a high-
frequency video modulation circuit for modulating a video signal
in which an audio signal and a system control signal are
superposed; a high-frequency audio modulation circuit for
modulating an audio signal; a control circuit 1105 for
controlling frequency change in each circuit, and controlling
exchange of a video signal, an audio signal, and a control signal
between the body 1101 of each station and a terminal 1107
connected to the body; and a transmission/reception antenna 1106.
1107 denotes a terminal for outputting a video signal, an audio

signal, and a control signal for controlling the apparatus, to

each station body 1101 and, conversely, receiving a video signal,
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“Initially, in the stage where the nmaster station 1 does not emt a wave,
each station operates the station selection/video and audi o denodul ati on
circuit 1102. Each station nonitors a pr ?eternined frequency range whil e
scanning as to whether a wave is enitte&f rom anot her station or not. At
the sane time, the master station 1 observes as to whether a transm ssion
request is output fromthe termnal 4 connected thereto or not. In the
first stage shown in figure 2(a), when video and audio signals and a

transm SSloR.HIBUSTLl OMube ol EERLBY 13RELT PR LOohNECIBELATLGLR! 12 1

the master stafion X transmts quency signal o requency
f1 whichy ul_at dulLaljon_.sj S LQ: L ;

desori bel Eoits: sEiS, PEakibaTp s hoe b RALATNELH, Lhsp Qb F107 1 5
and infornati%@rkgghpggégg.the reception frequency of the self- station is

fO are agéege superposed). "As for these frequencies f1 and f0O, frequencies
whi ch are not used. by..ot her, _.,radi o arat uses an ve J.ess..noj ses are
selected in ad@%ﬁ%le?g%%%%’r dti-'lll]% r{laomfa%g ?%ssulf ceosfasﬁq'ﬁe%ﬁ‘ reex(}:l?enr(flclg1 gr’roscnlet oring
whi ch has _been.per.forned, until receiying, the t m SSion. L equest . 26
The r eas SHARRERdoRUHRGR HPoPRaErrbHF Sheanet L ErRr aF ot aSd i detatfas a
PCNIaudig@si nal_in the gideo signal for transm ssion is because usually
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the freq gy £AGHEE fransmi ssion used in a standard television is used

for return trapspissjon of the relay station.2. Therefor in the forwar
path, the freqﬁ%ﬂ%@a#i#'t%% i$rage where the magiéi(éégtfon H %oé%\ﬁ%td

emit a wave, each station operates the station selection/video
and audio demodulation circuit 1102. Each station monitors a
predetermined frequency range while scanning as to whether a wave
is emittéd from another station or not. At the same time, the
master station 1 observes as to whether a transmission request is
output from the terminal 4 connected thereto or not.

In the first stage shown in figure 2(a), when video and
audio signa;s and a transmission request from the terminal 4 are
input to the master station 1, the master station 1 transmits the
high—frequenqy signal of the frequency fl which is modulated by
the modulation signal shown in figure 3. As described above, in
this signal, information indicating the slave station 3 and
information indicating the reception frequency ofnthe self-
station is f0 are added (superposed). As for these frequencies
fl and £0, frequencies which are not used by other radio
apparatuses and have less noises are selected in advance,
according to the result of the frequency monitoring which has

been performed until receiving the transmission request.
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transm ssion is transmtted w thout being nodul ated. On the other hand, the
relay station 2 which has nonitored as to whether a wave is emtted from

anot her

fromthe master station 1 because the r

station or not, receives the maé% of the frequency f1l transnmtted
"fay station 2 is placed within the

reachabl e range of the wave fromthe nmaster station 1. At this tine, the
slave station 3 does not receive the wave because it is not within the
reachabl e range of the wave fromthe master station 1. Next, in the second

stage shown i gufd ue (D) RS LELAY SHRLLAD:2okNeVSy BRo! PEheaultaOfs
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uses the Eﬁequency fO for reception and so
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nmodul at es t he _denodul at ed audi o _si gnal. obt ai ned by reception to the ,
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ot her hand, the s]ave, station 3 which has nonitored

transmission is transmitted without being modulated.

On the other hand; the relay station 2.which has monitored
as to whther.a wave 1s emitted:from another station or not,
receives thé wave of the frgquency £1 trénsmitted froﬁ the master
station 1 because the relay station 2 is placed within the
reachable range of the wave from the master_station 1. At this
time, the slave station 3 does not receivé the wave because it is
not within the reachable range of the wave from the méster
station 1.

Next, in the second stage shown in figu;e.Z(b), the relay
station 2 knows, as the result of demodulating the received wave,
that the destination station is not the self—statién. So, the
relay station 2 adds information indicating that the reception
frequenéy of the self—statioh is f1 to the system control signal
on the demodulated video signal to obtain a modulation signal.
Then, the relay station 2 modulates this modulation signal at the
frequency £2 and transmits it. This transmission frequency fé is
selected according to ﬁhe result of monitoring the frequency.

In addition, the relay station 2 knows that the master



as .to whether a wave is emtted from another station or not, receives the
-wave of the frequency f2 transmtted fromthe relay station 2 because it is
placed within the reachabl e range of the wave fromthe relay station 2. In
the third stage shown in figure 2(c), the slave station 3 knows, as the
result of denodul ating the received signal, that the destination is the
termnal 5 connected to the self-station. So, the slave station 3

denodul ates the audio fromthe PCM audi o signal on the received video

o1 onal v 20ehexd el e EIDlep I ANdo kddidiorTnl b fham Lhe system

control signal, thereby at1ng these signals fromthe video signal and,
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receives the wave of the frequency f2 transmitted from the relay
station 2 because it is placed within the reachable range of the
wave from the relay statiqn 2.

In the third stage shown in figure 2(c), the slave station 3
knows, as the result'of demodulating the received signal, that
.the destination is the terminal 5 connected to the self-station.
So, the slave station 3 demodulates the audio from the PCM audio
signal on the received video signal, and extracts the control
signal of the terminal 5 from the system control signal, thereby
separating these signals from the video signal and, thereafter,
outputs these control signal, video signal, and audio signal to .
the terminal 5.

Furthermore, the slave station 3 knows that the relay
station 2 is in the receiving state at the frequencylfl and so
the frequency fl must be used for the retufn path. So, the slave
station 3 modulates the response signal indicating that wvideo
transmission has been normally performed, by using an audio

outside the audible range, and superposes the audio signal from

st et s gueme e e s e



sl ave station 3 can be imediately transnmtted to the master station 1 at
t he frequency f0. Then, the master station 1 separates the response signal
and the audio signal fromthe wave suppligd fromthe relay station 2
whereby the master station 1 continues nonitoring, fromthe response
signal, that the video transmi'ssion is normally carried on, and receives
the audio signal fromthe termnal 5. As the result, bidirectional audio
transm ssion is realized. As described above, according to the first

enbodi nefhe Of e £MENA DVENGH OFRi & NEuSid né’idgr%aﬂ hsuttd 2 HHd .Paqlgiiﬁdlre tﬁ%q%g%toer

station includes, besides video and audi information indicating t

desti nat bi9fash a4 i REdh PatoeNs 1diea B Ondhed s dhd eSiLfe A0k i 8K Of Rl

es
indicating the frequency at which the self-station recelves a signa rom

the rel aynss ahd@Mmadién r§:|.c$r)éar§té”€ | O %‘?éec the a%%cg@arfcsrm%@st he master

station to a frequency dif ent from ption trequency And out put s

it. At this tigigcd hee %Jeq%éySts%Ta:‘t‘iBnannﬁeEBWFﬁgt R0 %ng Cg%ni ?ﬁgt he

frequency at which the self-station receives thzlgrave roation slagg
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est abli Sglf_e&ieélr?nl W%he frequency £f0. Then, the master station 1
separates the response signal and the audio signal from the wave
supplied from the relay station 2, whereby the master station 1
continues monitoring, from the response signal, that the video
transmission is normally carried on, and receives the audio
signal from the terminal 5. As the result, bidirectional audio
transmission is realized.

As described above, according to the first embodiment of the
invention, the signal to be transmitted from the master station
includes, besides video and audio, information indicating the
destination station to which the signal is directed, and
information indicating the frequency at which the éelf—station
reéeives a signal from the relay station. The reléy station
modulates the signal from the master station to a frequency
different from the reception frequency and outputs it. At this
time, the relay station adds information indicating the frequency
at which the éelf—station receives the signal from the slave

station, to the signal to be transmitted. When the slave station

-



t he distance between the master station 1 as a child unit and the slave
station 3 as a parent unit exceeds the reachable range of the m nute-power
wave. Thereby, half duplex transm ssion iyg realized for the video while
full duplex transm ssion is realized for "tthe audio, and transm ssion of the
systemcontrol signal is realized. Wiile in this first enbodi nent the
transm ssion apparatus includes only one relay station, when the nunber of
relay stations is increased and the relay stations are successively placed
within th e f ' - Ve, t j.St en
FeCOaRT o SAREDENS) LU MRS o T SRR e WD

t he nmaster

first enbpdi ~directio ,Sssi.on, fromt .chi |, i .t Q.t he
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frequency of the hj.gh-frequen audi 0 nodul atian, circuit, when the
oo hoYsfonel ) Orfld FeEduCREL EeR CrJReR L FR RS ey Sl ely o
bi di recti onal 30 sj nmultaneaqus transm ssion of video n.b er f orned
appar ent | FHS FIREEETF SYRAFIYM ISFOY (TNG HBTITIRSIOR IRe STo PaF VerR: Bo i s
rovided with no term nal, en the nunber, of rel statiqons.i s, i ncreased
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the slave station are not fixed, and a transm ssion path Q%p be estab]i shed
bet ween a;gthé§9agg%Ip%ﬁggen the master station 1 as a child unit and the

slave station 3 as a parent unit exceeds the reachable range of

the minute-power wave. Thereby,'half duplex.transmission is
realized for the video while full duplex transmission is realized
for the audio, and transmission of the system control signal is
realized.

While in this fi;st embodiment the transmission apparatus
includes only one relay station, when the number of relay
stations is increased and the relay stations are successively
placed within the reachabie range of the minute-power wave, the
distance between the master station and the slave station can be
further increased.

In this first embodiment, one-directional transmission from
the child unit to the parent unit is described with respect to
the videé signal; However, since the forward path and the return
path are inverted by interchanging the use frequency of the high-
frequency video modulation circuit and the use frequency of the
high-frequency audio modulation circuit, when the interchange.of

the use frequencies is performed at high speed, bidirectional

——- e te L memeegmam L es wmimpe e en sennn Oy P T e T TR i



Further, while in this first enbodi nent a front-door visual phone is taken
as an exanple to explain the termnal, the termnal can be applied to a

vi deo canera, a VIR, a portable visual ne, and the |like. Furthernore,
while in this first enbodinent a digitized audio signal is subjected to
PCM ot her conpressive codi ng nethods may be used. Enbodinent 2. In this
second enbodi nent, information can be transmtted w thout being affected by
mul ti-path even when using a m nute- power wave, by perform ng spread
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the Further, while in this first embodiment a front-door visual

phone is taken as an example to explain the terminal, the

terminal can be applied to a video camera, a VTR, a portable

visual phone, and the like.

Furthermore, while in this first eﬁbodiment a digitized
audio signal is subjected to PCM, other compressive coding
methods may be used.

Embodiment 2.

In this second embodiment, information can be transmitted
without being affected by multi-path even when using a minute-
power wave, by performing spread frequency communication.

Hereinafter, the second embodiment of the invention will be
described by using figures 4, 6, 7, 8, and 9 and table 1. This
second embodiment corresponds to the inventions described in
Claims 3~7 and Claims 15~19 of this apnlication.

Figure 4 illustrates the structure of a transmission
apparatus according to the second embodiment of the invention.

Further, figure 6 illustrates the signal power according to the

second embodiment of the invention. Further, figure 7



frequency.changi'ng order according to the second enbodi nent of the -
i'-nvention. Table 1 transm ssion->reception flerr] flerr] f[err] flerr] tine
flerr] flerr] In figure 4, nuneral 101 gqnotes a transm ssion apparatus
perform ng transm ssion; nuneral 115 denotes a transm ssion antenna which
tfansmts a wave; nuneral 102 denotes an RF converter which generates a
standard tel evision signal; nunmeral 111 denotes a voltage controlled
oscillator which oscillates at a frequency according to a control voltage;
nuneral {lP; deRptes the oradsht n WL GHRAIlRE oV Hepdcoriagnal s by
addi. tion; 32 nuneral 113 denotes a m xer which conposites two input
signal s SybdaH bt | SRIERE; L AVEY Rdn 1 L4pcheanid 8s @i ghard apl 1 Ridieritadorenehi ch
attenuates an I nput according to a control signal’; nunmeral 103 ‘denotes a
communi Caf hQh ¢ LAABMAd s VN L4168 AR dfithd W itHd FBdIMY @tiodidd rentu B 2l
104 denotes an external apparatus connecting termnal for connecting an

ext er nal .ap pﬂ@éﬁ%ﬁo&%rﬂm&%ﬁﬂ Q&% AhAUYLO AP Work@nEiRla 1l %%afnpflgr.

inputting an au si gnal ; 106 denotes a video Input termna
'npUtt'nﬁufEH%f¥ingure 9 illustrates a video signal according to the
. second embodiment of the invention. Further, table 1 shows the
frequency changing order according to the second embodiment of

the invention.

Table 1

transmission—reception

time

In figure 4, numeral 101 denotes a transmission apparatus
performing transmission; numeral 115 denotes a tranémission
~ antenna which transmits a wave; numeral 102 denotes an RF
converter which generates a standard television signal; numeral
111 denotes é voltage controlled oscillator which oscillates at a
frequency éccording to a control voltage; numeral 112 denotes a

compositor which composites two input signals by addition;

3
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signal ; numeral 109 denotes an AD converter which converts an anal og signa
to a digital signal; nuneral 110 denotes a conparator which conpares an
i nput signal with a set val ue; nuneral 7 denotes a control circuit which
controls the transm ssion apparatus 101; nuneral 108 denotes a storage
citcuit which is used by the control circuit 107 to store information; and
nunmeral 116 denotes a register button which is used for registering the
setting of this transnission apparatus 101. Further, nuneral 117 denotes a

recei V' d’&}LoCébéoear frr&rx@i: LA R 'c% r%}i%%rfg'tg%:’@n 'E‘EOL-?E le by

recei vi ng an enna recel ves wave; notes an tune

whi ch T eI ES A ALAAT LSl oV %140%?1'0%%' = Yieah o1 28 dangk s 3 ahxeht age

control I'e or ‘which oscillates at a frequency accor

contr ol 49 dansie MuIPralo 2% denaliss, 4 X8l S 8R0S LG LuR R

signal s Icat’i numer a “uéndtesan fcu

aut onat i aII controls the ain . of a_si.g | 131 d t

"nter me %sr ewe%v% Aty ﬁgermm@sl Whch FeER et ABLES 30n the

i nt er medi te Si aI 123 denqtes _a _control cir t which
cont o soqaw Japlgﬂf SRR, B, Sk o APRRAGEAS SORTBFRIOYCI  cui
whi ch i s used e contr CIrCUIt 123 to store |nfornat|oe ggneral 125
denot es GEIIH SO rﬁbﬁﬁbﬁ?geﬁnﬁl PPEFrélﬁﬁalnPBeﬁﬁ aniPog si gnal :
nuneral 126 denotes a conparat conpares _ an i nput nal . with a set
val ue. i Haptnt Fa dnEe oAt A PagiEREe of

two ki nds of u S
numera 106 &é%otes a video input terminal for inputting a video

signal; numeral 109 denotes an AD converter which converts an
analog signal to a digital signal; numeral 110 denotes a
comparator which compares an input signal with a set wvalue;
numeral 107 denotes a control circuit which controls the
transmission apparatus 101; numeral 108 denotes a storage circuit
which is used by the control circuit 107 to store iﬁformation;
and numeral 116 denotes a register button which is used for
registering the setting of this transmission apparatus 101.
Further, numeral 117 denotes a receiving apparatus which
performs reception; numeral 132 denotes a receiving antenna which
receives a wave; numeral 118 denotes an RF tuner which receives a
standard.television signal; numeral 128 denotes a voltage
controlled oscillator which oscillates at a frequency according
to a control voltage; numeral 129 denotes a mixer which
composites two input signals by multiplication; numeral 130
denotes an AGC circuit which automatically controls the gain of a

signal; numeral 131 denotes an intermediate frequency processing



nuneral 133 denotes a detection button used for instructing detection as to

whet her a signal is transmtted to this receiving apparatus 117 or not;
nuneral 119 denotes a communication teg ?lnal for outputting a signal to the
outside; nuneral 120 denotes an external apparatus connecting termnal for
connecting external apparatus; nuneral 121 denotes a video output term nal
for outputting a video signal; and nuneral 122 denotes an audi 0o out put

term nal for outputting an audio signal Further, nuneral 500 denotes an

ilab .34l
Y equenty” et aot Bar feane 400 ot %&%@%&%% G siree LieheRs
video Lol o 1L ING 1 RAER! AN PNl e e LUARIy advance of

use, hi's neans is conp OSG e control” circuit
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133. F nuner al gquency registration means descri bed
in d .t 5
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commni S'?%%sat”% AT e ey S Pdu RS 207 A 123, ¢ he
storage cifcuits 1 and 12 he re |strat|on but t 16. Further
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selector switch which outputs one of two kinds of audio signals;
numeral 133 denotes a detection button used for instructing
detection as to whether a signal is transmitted to this receiving
apparatus 117 or not; numeral 119 denotes a communication
terminal for outputting a signal to the outside; numeral 120
denotes an external apparatus connecting terminal for connecting
external apparatus; numeral 121 denotes a video output terminal

- for outputting a video signal; and numeral 122 denotes an audio
output terminal for outputting an audio signal.
Further, numeral 500 denotes an available frequency
detection means described in Claim 3. This awvailable frequency
" detection means 500 detects frequencies which can be used for
video transmission within the reception band of the RF tuner, in
advance of use, and this means is composed of the RF tuner 118,
the control circuit 123, the storage circuit 124, the comparator
126, and the detection button 133.
Further, numeral 501 denotes a frequency registration means

described in Claim 3. This frequency registration means 501
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frequency withi'n the range of the conmunication frequency list, and this
‘means i s conposed of the control circuits 107 and 123, the storage circuits
108 and 124, the RF converter 102, angd4the RF tuner 118. Further, nuneral
503 denotes a transm ssion power control neans described in Caim4. This
transmni ssion power control means 503 autonmatically changes the transmission .
power according to the use frequency band width so as to keep the power
density per unit band width constant, and this nmeans is conmposed of the
contr ofe Gl SEuid M. qdfle- SO AORRIIGAL 08 thNe AR Aideguat or
114. I%? éegé,%énurrera? 04 denoteS a frequency %mr‘#gr{lnga nmeans %e cribed in
C ai m p; i [ Do r he
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synchronou m ng vi deo signal, an i's means 7 s conpose e video
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si gnal
means 502 spreads the power spectrum by rapidly changing the
frequepcy within the range of the communication frequency list,
and this means is composed of the coﬁtrol circuits 107 and 123,
the storage circuits 108 and 124, the RF converter 102, and the
RE tuner 118.

Further, numeral 503 denotes a transmission power control
means described in Claim 4. This transmission power control
means 503 automatically changes the transmission power according
to the use frequency band width so as to keep the power density
per unit band width constant, and this means is composed of the
control circuit 107, the storage circuit 108, and the variable
attenuator 114.

Further, numeral 504 denotes a frequency'changing means
described in Claim 5. This frequency changing means 504 changes
the frequency at the synchronous timing of video signal, and this
means is composed of the vidéo_input terminal 106, the
comparators 110 and 126, and the control circuits 107 and 123.

Further, numeral 505 denotes a control signal superposition

-



super posi ticon and transm ssion nmeans 506 subjects the audio signal to PCM
super poses the audio signal on the video signal in the blanking period, and
transmts the video signal. This neans i 5conposed of the audio input

term nal 105, the output term nal 122, the AD converter 109, the DA
converter 125, the control circuits 107 and 123, the conparators 110 and
126, the conpositor 112, and the audi o changing switch 127. Here, the
frequenci es which are available for video transm ssion are the frequency

bands de%dﬂ“@fﬁﬁéﬁ@?@l&d %e%h%“g%sﬁgi§g§2§§ggigﬂﬁ”8leSTﬁQ% é&ﬁkk@?'%&&ﬁ%l
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and transmission means described in Claim 7. This audio signal
superposition and transmission means_506 subjects the audio
signal to PCM, superposes the audio signal on the video signal in
the blanking period, and transmits the video signal. This meané
is composed of the audio input terminal 105, the output terminal
122, the AD converter 109, the DA converter 125, the control
circuits 107 and 123, the comparators 110 and 126, the compositor
112, and the audio changing switch 127.

Here, the frequencies which are available for video
transmission are the frequency bands designated by 307 in figure
6. These frequencies 307 available for video transmission have
no broadcast wave 305, no external noise, and no image reception
of a strong broadcast wave.

Next, the operation will be described. 1In figure 4, when
the opérétor pushes the detection button 133 of the receiving
apparatus 117, the control circuit 123 starts operation. The
control circuit 123 controls the RF tuher 118 so that the tuner

118 receives all of the frequencies in the reception band 303.




alist in the storage circuit 124. In the case where, in advance of use,
the transm ssion apparatus 101 and the receiving apparatus 117 are
connected by a cable through the comunigation termnals 103 and 119 and
then the operator pushes the registration button 116 of the transm ssion
apparatus 101, the control circuit 107 of the transm ssion apparatus 101
requests the control circuit 123 of the receiving apparatus 117 to send the
~list of the frequencies available for video transm ssion, through the
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available for video transmission, and stores these frequencies as
a list in the storage circuit 124.

In the case where, in advance of use, the transmission
apparatus 101 and the receiving apparatus 117 are connected by a
cable through the communication terminals 103 and 119 and then
the operator pushes the registration button 116 of fhe
transmission apparatus 101, the control circuit 107 of the
transmission apparatus 101 requests the control circuit 123 of
the receiying apparatus 117 to send the list of the frequencies
available for video transmission, through the communication
terminal 103.

The control circuit 123 of the receiving apparatus 117 reads
the list of the frequencies available for video transmission
which are stored in the storage:circuit 124, and stores it again
in this storage circuit 124 as a communication frequency list,
and then transmits it to the transmission apparatus 101 through
the communication terminals 119 and 103.

In the transmission apparatus 101, the list of the
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transm ssion apparatus 101 reads the conmunication frequency list which is
stored in the storage circuit 108. In parallel with this, the control
circuit 107 sets the attenuation of thgrvariable attenuator 114 to the
maxi mum and, thereafter, operates the RF converter 102. Further, the
control circuit 107 spreads the power spectrum by rapidly changing the RF
frequency of the RF converter 102, within the range of the comuni cation
frequency |ist which has been read, in accordance with the freqguency
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the video input terminal 106, the control circuit 107 of the

transmission apparatus 101 reads the communication frequency list
which is stored in the storage circuit 108. In parallel with
this, the control circuit 107 sets the attenuation of the
variable attenuator 114 to the maximum and, thereafter, operates
the RF converter 102.

Further, the control circuit 107 spreads the power spectrum
by rapidly changing the RF frequency of the RF converter 102,
within the range of the communication frequency list which has
been read, in accordance with the frequency changing order shown
in table 1 and, thereafter, redﬁces the attenuation of the
variable attenuator 114 to start'transmissioﬁ.

The frequency changing order shown in table 1 is'an example
which is predetermined between the transmission apparatus 101 and
the réceiving apparatus 117.

Further, the communication frequency is changed according to
the timing of the horizontal synchronous signal or vertical

synchronous signal of the video signal input through the video

-



di ffusion coefficient of the power spectrumfromthe comunication
frequency list, and thereby controls the attenuation of the variable
attenuator 114 so that the RF power densggy per unit band width is kept
constant. On the other hand, in figure 4, when a video reception request
signal from an external apparatus is |nput to the external apparatus
control termnal 120 of the receiving apparatus 117, the control circuit
123 of the receiving apparatus 117 reads the comruni cation frequency I|i st
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circuit 107 obtains the band width of the use frequency and the
diffusion coefficient of the power spectrum from the
communication frequency list, and thereby controls the
attenuation of the variable attenuator 114 so that the RF power
density per unit band width is kept constant.

On the other hand, in figure 4, when a video reception
request signal from an external apparétus is input to the
external apparatus control terminal 120 of the receiving
apparatus 117, the control circuit 123 of the receiving apparatus
117 reads the communication frequency list sto;ed in the storage
circuit 124 and operates the RF tuner 118.

Thereby, the control circuit 123 rapidly chanées the
receiviné frequency of the RF tuner 118, and receives the RF
signal from the transmission apparatus 101. The frequency change
is performed in the frequency changing order shown in table 1,
within the communication frequency list reéd by the control

circuit 123. Further, as the frequency change timing, the pseudo

synchronous timing generated inside the control circuit 123 is




of the receiving apparatus 117 nor in the output of the conparator 126.
“Accordingly, the control circuit 123 of the receiving apparatus 117 tries
to detect the transm ssion signal, bygguccessively changing the pseudo
synchronous timng and the start time of the tinme table of the reception
frequency, while nonitoring the output of the conparator 12. Since the
synchronous timng of the video signal at the transmtting end and the tine
assignment period of the transm ssion frequency are constant, the receiving
end sugg&gds in detecting the transm ssion signal after predetermn ned
trials. Wen detection of the transm ssion signal has succeeded, the
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Therefore, no signal appears in the video output of the RF tuner

of the receiving apparatus 117 nor in the output of the

comparator 126.

Accordingly, the control circuit 123 of the redeiving
apparatus 117 tries to detect the transmission signal, by
successively changing the pseudo synchronous timing and the start
time of the time table of the reception frequency, while
monitoring the output of the comparator 12.

Since the synchronous timing of the video signal at the
transmitting end and the time assignment period of the

transmission frequency are constaht, the receiving end succeeds -
in detecting the transmission signal after predetermined trials.

When detection of the transmission signal has succeeded, the
control circuit 123 of the receiving apparatus 117 changes the |
synchronous timing of the received video signal extracted by the
comparator 126 to the pseudo synchronous timing.

Generally, the reception level of radio transmission using a

wide band is affected by the multi-path and the frequency



réceiving~apparatus_changes during it is used or when the position of a
peri pheral reflecting object which reflects the wave changes, there occurs
a condition where no wave can be receiégd as shown in figure 8(a), whereby
the usability is significantly degraded. In contrast with this, according
to the second enbodi nent of the invention, since only a portion of the

vi deo signal cannot be reproduced as shown in figure 8(b), the reception
status is inproved. Generally, in order to prevent influences on other
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frequency, when the position of the transmission apparatus or the
receiving apparatus changes during it is used or when the
position of a peripheral reflecting object which refleéts the
wave changes, there occurs a condition where no wave can be
received as shown in figure 8(a), whereby the usability is
significantly degraded.

In contrast with this, according to the second embodiment of
the invention, since only a portion of the video signal cannot be
reproduced as shown in figure 8(b), the reception status is
improved.

Generally, in order ;o prevent influences on other radio
apparatuses and effectively use the wave, in a radio transmission
apparatus using a minute-power wave, an upper limit ié set for
the electric field strength in a position apart from the
apparatus by a predetermined distance. The upper limit depends
on the degree éf influence on another radio apparatus which uses
the same frequency band, but the inspection and measurement

method is decided on the basis of the system of the radio
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systeas is~small. This is applicable to the nutual influence between the
transm ssi on apparatus of the present invention which uses the frequency
band of the standard tel evision broadcasting and spreads the spectrum for
transm ssion, and existing another radio hpparatus, that is, a television
recei ver which uses a single frequency. For the reasons described above,
according to the transm ssion apparatus of this enbodi nent which uses the
frequency band of the standard tel evision broadcasti.ng and spreads the
spectrum for transm ssion, it is, sible to realize transm ssion at a
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frequency., Since the regeption power increases wth the outpyt power, the
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apparatus according to this_second enbodi nent, the frequencies avail able
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Therefore, in the future, even when digital television broadcasting or
nobi | e cHFRAG @attirgRsBdsspRBnenkePRauYBichelsafitxefegchlly dRPAT2ERR-
transm ssi on apparatus of this enbodi nent can coexist with these systens.

In the state wherehehe 31theuah gikge mutualyngi uanrs hahveaen then$fddsi on

apparatus 101, when a control signal for controlling the external apparatus
whi ch i s appaFatueest ot haer systemnysapparasiiBgle7frequency andthke avauahl

appar at us connecting _
influence between the radio apparatuses of the system using a

| spread spectrum are great( the mutual influence between these

systems is small. This is applicable to the mutual influencé
between the transmission apparatus of the presént invention which
uses the frequency band of the standard television broadcasting
and spreads the spectrum for transmission, and existing another
radio apparatus, that is, a television receiver which uses a
single frequency. |

For the reasons described.above, according to the
transmission apparatus of this embodiment which uses the
frequency band of the standard television broadcasting and
spreads the spectrum for transmission, it is possible to realize
transmission at a higher output power than that of the
conventional system using a single frequency. Since the
reception power increases with the output power, the transmission
distance can be increased.

Further, in the transmission apparatus according to this
second embodiment, the frequencies available for wvideo

transmission are detected and registered in advance of use.



term nal 104 of the transm ssion apparatus 101, the control circuit 107 of
thhe transm ssion apparatus 101 outputs the received control signal to the
RF converter 102 at the timing of superpgsing it on the video signal in the
bl anki ng period. The control signal is superposed on the part of data 605
'shown in figure 9 by the conpositor 112 in the RF converter 102, and then
transnmitted to the receiving apparatus 117. In the receiving apparatus 117
whi ch has received the video signal in which the control signal is
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apparatus 117 is input to the external apparatus connecting

terminal 104 of the transmission apparatus 101, the control
circuit 107 of the transmission apparatus 101 outputs the
received control signal to the RF converter 102 at the timing of
superposing it on the video signal in the blanking period.

The control signal is superposed on the part of data 605
shown in figure 9 by the composifor 112 in the RF converter 102,
and then transmitted to the receiving apparatus 117.

In the receiving apparatus 117 which has received the video
signal in which the control signal is superposed, the comparator
126 extraéts the control signal from the video signal and outputs
it tb.the external apparatus connecting terminal 120.

Thereby, the external apparatus connected to the receiviné
apparatus 117 can be.controlied by the external apparatus
connected to the transmission apparatus 101,'resulting in a high
performance video transmission apparatus.

Further, in the state where the video signal is transmitted

from the transmission apparatus 101, when an audio signal is
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in figure 9 by the conpositor 112 in the RF converter 102 to be transmtted
to the receiving apparatus 117. In the receiving apparatus 117 whi ch has
received the video signal on which thggPCM signal is superposed, the PCM
signal is extracted fromthe video signal by the conparator 126 and out put
to the control circuit 123. The control circuit 123 outputs the PCM signal
to the DA converter 125, and switches the audio switch circuit 127 to the
PCM audi o use state. In the DA converter 125, the PCMsignal is converted

to an audho €5008e 48aP6 DAMDRLILd Andidiel aish O {HH PHiqLIdiAl1 ]J'%Z-ADTher eby,

hi gh-definition audio transm ssion having no audi 0 noi se due t
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Mor eover, 4rhe PCM signal is sdperposed on the part of data 605 shown
in figure 9 by the compositor 112 in the RF converter 102 to be
transmitted to the receiving apparatus 117.

In the receiving apparatus 117 which has received the video
signal on which the PCM signal is superposed, the PCM signal is
extracted from the video signal by the comparator 126 and output
to the control circuit 123. The control circuit 123 outputs the
PCM signal to the DA converter 125, and switches the audio switch
circuit 127 to the PCM audio use state.

In the DA converter 125, the PCM signal is converted to an
audio signal to be output to the audio output terminal 122.

Thereby, high-definition audio transmission having no audio
noise due to communication frequency change is realized.

As described above, in the transmission apparatus according
to the second embodiment, in advance of use, the frequencies
which are available for video transmission are detected within
the reception band of the RF tuner of the receiving apparatus.

The detected frequencies are registered, as a communication
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conﬁunioation di stance longer than that of the systemusing a single
“frequency is achieved and, therefore, it is possible to realize a video
transni ssi on apparatus which can coexjgt with digital television
broadcasting or nobile conmunication equi pnmrent which will use the sane’
frequency band in the future. Further, since the transm ssion power is
automatical |y changed according to the use frequency band width so as to
keeP_the power density per unit band width constant, it is possible to
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influenced by a strong existing broadcast wave. Moreover, a

communication distance longer than that of the system using a
single frequency is achieved and, therefore, it is possible to
realize a video transmission apparatus which can coexist with
digital television broadcasting or mobile communication equipment
which wili use the same frequency band in the future.

Further, since the transmission power is automatically
changed according to the use frequency band width so as to keep
the power density per unit band width constant, it is possible to
realize a video transmission apparatus which operates at a
minute-power level which does not interfere with reception of the
existing radio receiving apparatus even when the use freﬁuency
band width changes.

Further, since the frequency is changed at the synchronous
timing of the video signal, disturbance of the video signal due
to the frequency change is reduced, resulting in a video
transmission apparatus with improved image quality.

Furthermore, since the control signal is superposed on the
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appar.at us -of inproved sound quality. Accordingly, the transm ssion

apparatus of this second enbodi nent has the function of receiving the NTSC

system standard tel evision broadcastingygreduces the influence of

mul ti-path, enables high-definition audio transm ssion and highly efficient
performance, and realizes a | onger comunication distance than that in the
case of using a single frequency. Further, in the future, even when digital
tel evi si.on broadcasting or nobile comunication equi pmrent will use the sane
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blanking period to be transmitted, noise in the audio signal due

to frequency change is removed, resulting in a video transmission

apparatus of improved sound quality.

Accordingly, the transmission apparatus of this second
embodiment has the function of receiving the NTSC system standard
television broadcasting, reduces the iﬁfluence of multi-path,
enables high-definition audio transmission and highly efficient
performance, and realizes a longer communication distance than

that in the case of using a single frequency. Further, in the

future, even when digital television broadcasting or mobile

communication equipment will use the same frequency band, the

transmission apparatus can coexist with them and, furthermore,

the transmission apparatus can be applied to a VIR movie

apparatus or the like in which a camera is wireless-detachable

from a recording unit body.

Further, while in this second embodiment the digitized audio

signal is subjected to PCM, other compressive coding methods may

be employed.

Further, while in this second embodiment the NTSC syStem is
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be .descri bed by using figures 5, 6, 7, 8 and 8, and table 2. This
“third enbodi ment corresponds to the inventions described in Clains 8 and 9
and Clains 20 and 21 of this applicat
transm ssi on apparatus according to t
"Figure 6 shows the signal

I nvention. Figure 7 shows the reception |level -according to the third
enbodi ment of the invention. Figure 8 shows the transm ssion status
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reception appgratuses, each having a transmission apparatus and a
receiving apparatus according to the second embodiment, are |
provided.

Hereinafte:, the third embodiment of the present invention
will be described by using figures 5, 6, 7, 8 and 8, and table 2.

This third embodiment corresponds to the inventions
described in Claims 8 and 9 and Claims 20 and 21 of this
application.

Figure 5 shows the strncture of a transmission apparatus
according to the third embodiment of the invention. Figure 6
shows the signal power according to the third embodiment of the
invention. Figure 7 shows the reception level according to the
third embodiment of the invention. Figure 8 shows the
transmission status according to the third embodiment of the
invention inncomparison with that of the conventional example.
Figure 9 shows an iﬁage signal according to the third embodiment
of the invention. Table 2 shows the frequency changing order and
the frequency time table according to the third embodiment of the

invention.

Figure 5 shows the structure of a
e thlrd enbodi ment of the invention.
power according to the third enbodi mrent of the

— —



' 2028 denote RF converters each generating a standard tel evi sion S|gnal
215A and 215B denote voltage controlled oscillators each oscillating at a

frequency according to a control
each conpositing two i nput signals by addition;
each conpositing two input signals by multiplication;

vol t ageg7216A and 216B denote conpositors
217A and 217B denote m xers
218A and 218B denote

vari abl e attenuators each conpositing input signals according to a control

si gnal ;

'219A and 219B denote transni ssion/reception antennae each’

transmtting and receiving a wave; Ta®1A and 207B denote conmuni cation

term nals each receiving an input signa
208A and 20

to the outside;
term nal s each connecting
external apparatus; 205A

receiving an audi o signal;

recei ving a video signal

converting an anal og sign
conparators each conparin
denote control circuits f
appar at uses 201A and 2H78
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thefzransnlsS|on/recept|on

212B denot e storage

B to store informati on,
tration buttons for

211A and 211B

appar atuses 201A and

si gnal
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In figure 5, 201A and 201B denote transmission/reception

apparatuses each performing transmission and reception; 202A and

202B denote RF converters each generating a standard television

signal; 215A and 215B denote voltage controlled oscillators each

oscillating at a frequency adcording to a control voltage; 216A

and 216B denote compositors each compositing two input signals by

addition; 217A and 217B denote mixers each compositing two input

signals by multiplication; 218A and 218B denote variable

attenuators each compositing input signals according to a control

signal; 219A and 219B denote transmission/reception antennae each

transmitting and receiving a wave; 207A and 207B denote

communication terminals each receiving an input signal from the

outside and outputting it to the outside; 208A and 208B denote

external apparatus connecting terminals each connecting the

transmission/reception apparatus with an external apparatus; 205A

. gpems e em e e

i e, & s



transmtted to the transm ssion/reception apparatuses 201A and 201B or not,
respectively; 203A and 203B denote RF tuners each receiving a standard

tel evision signal; 220A and 220B denoteggol tage controlled oscillators each
oscillating at a frequency according to a control signal; 221A and 221B
denote m xers each conpositing two inputs by nultiplication; 222A and 222B
denote AGC circuits each controlling the gain of -the signal; 223A and 223B
denote internedi ate-frequency processing circuits each processing an

i nt er redindt eobBeqeaney augnal inputetaim2rdls a8dcR2AECEERDAE & S@VErters
each converting a digital signal to an anal og signal; 225A and 225B denote

conpar asagha@3CcR0aAMAl R04BNdENPEE §id83! iMblP BebfinyBé UsacR 26écadi #g6B
denotes audi o sel ector switches each outputting one of two kinds of audio

49 signal %132694iand17209B3deanle2YBHe@eAYEBUADT E6RVERESrEa&h iUt putting a
vi deo signal; and 210A and 210B denote audi o output term nals each

out put t bagvartandi anSkeAabg émgﬁagwes 2 d2§ita 8ngi 204 B; 0LNOA € f2 168

transm ssi on/ recepti on apparatus and a second transm ssion/ reception

appar at ygnWeCRoAp8rde8esi BEEhI Bofbat ThE: ah CSREGE | ¥E4Na1 R thel  s&10

denotes a frequency changing order” contiol means descCribed in Claim8. This
(rSerensHapanannn, andenisankasyanang 20 CoRtieLs HOP LoREHEDEILFIONOI N0
SIS AL R gt LU0 oL A S99 SRRd MR SN
- 212A and 212B denote storage circuits used by the control
circuits 211A and 211B to store information, respectively; 206A
and 206B denote detection/registration buttons for registering
settings of the transmission/reception apparatuses 201A and 201B
and for instructing detection as to whether a 'signal is
transmitted to the transmission/reception apparatuses 201A and
201B or not, respectively:; 203A and 203B denote RF tuners each
receiving a standard television signal; 220A and 220B denote
voltage controlled oscillators each oscillating at a frequency
according to a control signal; 221A and 221B denote mixers each
- compositing two inputs by multiplication; 222A and 222B denote
AGC circuits each controlling the gain of the signal; 223A and
223B denote intermediate-frequency processing circuits eaéh
processing an intermediate-frequency signal; numeral 224A and
224B denote DA converters each converting a digifal signal to an
analog signal; 225A and 225B denote comparators each comparing an

input signal with a set value; 226A and 226B denotes audio

selector switches each outputting one of two kinds of audio

»
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frequency- | i st and, when reaching the end of the frequency list, the
frequency is returned to the beginning of the frequency list. This neans
510 is conposed of the control circuit 4311A and the storage circuit 212A
Further, 511 denotes a communication control neans described in Caim 8.
This comuni cation control means 511 controls conmunicatioon so that dupl ex,
i.e., bidirectional, comrunication is carried out, by using a frequency
time table in which the first and second transm ssion/reception apparatuses

al ways gisgndlidf 269N e QRIPE I RhotBivid®RAntdLE itersarRIsedaeh the control
circuit 211A and the storage circuit 212A. Further, 512 denotes a

communi St i@/ Kded Igrdala 210N Sde 2A0E0 8nbR e ChaliTb I outBlit
comuni cation frequency |ist 50 updation neans 512 uses the regiStered

CoMMUNI e b T4 QB Ol tddutit WRERS RN G ig@uni cation and, after the
communi cation has once started,” it uses a second conmuni cation frequency

[ i whi ch i al,naedeb | Lgat ¢ t ! i ist. Th
i st which i gnoltgipedsbygupl bea 2098 ﬁggge%nfegﬁt O&Jﬁsﬁ‘r&gﬂn) I's e

second communi cation frequency |1 st angi ng 1 ntornation

about  the. dBSid %ﬁﬁé%ﬁ?ﬂgﬂéﬁﬁiénéeéoda tr%%%&i%%iQEQreggbgﬁgﬂiéB@a&&Qus

pi eces of transm on/ recepti on apparatus 'S nmeans onposed of

the conjyidn ?{i@és&g%d tihe g%}mggc%ie%ggictti%%g% the conparators 214A

and 225A, an e conpositor the t and second

Lransm ssi ong,e€RRL] 0913PRBRBLUSCS PPAGANEy 20HEhd fnd SHLP Lt dfbg he units
means described in Claim 8. This frequency changing order
control meaﬁs 510 controls the frequency changing order so that
the frequency is changed in one direction from the higher
frequency to the lower frequency or from the lower frequency to
the higher frequency, within the range of the communication
frequeﬁcy list and, when reaching the end of the ffequency list,

" the frequency is returnéd to the beginnihg of the frequeﬁcy list.
This means 510 is composed of the control circuit 211A and the
storage circuit 212A.

Further, 511 denotes a communication control means described
in Claim 8. This communiéation control means 511 controls
communication so that duplex, i.e., bidirectional, communication
is carried out, By using a frequency time table in which the
first and second transmission/reception apparatuses always use
different frequencies. -This means. 511 is composed of the control
circuit 211A and the storage circuit 212A.

Further, 512 denotes a communication frequency list updation

means described in Claim 9. This communication frequency list




constituting the transm ssion apparatus.- and the receiving apparatus shown
in figure 5. Next, the operation will be described. In figure 5, when the
operator pushes the detection/ registratjon button 206A of the first
transm ssion/recepti.on apparatus 201A, e control circuit 211A starts the
operation. Thereby, the control circuit 211A controls the RF tuner 203A so
that it receives all of the frequencies within the reception band 303 shown
in figure 3. The video output fromthe RF tuner 203A is input to the

the
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detectlon/re stratlon tto 206B |s ushed Ilks t he above- descrlbed
first tF QﬁfAlsTﬁée i £OF §#%gheBging

transm ssi n/r n ap atuse not negessarily, used in the sane
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etween the two pieces of transm1551on/recept10n apparatuses.

This means 512 is composed of the control circuit 211A, the
storage circuit 2123, the comparators 214A and 225A, and the
compositor 216A.

Each of the first and second transmission/reception
apparatuses 201A and 201B is provided with the units and means
constituting the transmission apparatus and the receiving
apparatus shown in figure 5.l

Next, the operation will be described.

In figure 5, when the operator pushes the detection/
registration button 206A of the first transmission/reception
apparatus 201A, the control circuit 211A starts the operation.
Thereby, the control circuit 211A controls the RF tuner 203A so
that it receives ail of the frequencies within the reéeption band
303 shown in figure 3.

The video output from the RF tuner 203A is input to the
comparator 225A. The result of comparison is input to the
control circuit 211A, and the control circuit 211A detects

frequencies having no video synchronous signal due to a broadcast



‘are different fromthe broadcast wave arrival direction and, therefore,
their lists detected and stored as frequencies avail able for video

transm ssion are different fromeach oth 0 Next, after the first

transm ssion/reception apparatus 201A anti“the second transm ssion/reception
apparatus 201B are connected by a cable through the conmunication term nals
207A and 207B, when one of the detection/registration buttons 206A and 206B
i's pushed, the control circuit of one of the transm ssion/reception
apparatuses_requests, the control. ¢circuit of the other )

t ransni ssv?%‘ﬁ rogécjea& PR g &F ﬁ%les TR ¥2VEr AP fleREPESmasionad e
for video,tr nsni%§ion, t hr.ough th%?gonnunhcation, e%gingls. Her ei naft er
the oper &4%n i S5 - P e SHiS5ed 35h ﬁ@uencg.?saggeﬂ,éla § £R&t ViAgo
detectioq{re | stration gﬂgton 06A of the first transm ssion/reception
appar at us %%ﬂ‘%oﬁhsh 15§ L LRIHTUILGT 4R Stores 65 ehdisécdRd the
transm ssi.on/ receptian aratus 201B reads the |ist of frequencies

avai | abl S%929R d@d’ctur%ngﬁli ion which is stored in the storage circuit
212B. Then, it _sends this list to the first transm ssion/ reception
appar at us 201ATPAr 8GGANENETRBAMLAPLOR FRCERE H M APRDYA: us RAMR ¥9 r st

transm ssion/ reception apparatus 201A, the |ist of frequencies available
for vi deddanriGRls & f bactmLes ter dhed filgsthéransmageiens/sarerkion is read
out, and this list is nultiplied by the list of frequencies available for
vi deo treﬂﬂﬂﬁ@ﬁﬁqﬁ13H¥ﬁahaﬁ§g1$e@ﬁrﬁpéﬁ§n¢hﬁe§e¢i§ﬁ1Pﬁe09€€éh§0ns after

the detection/registration button 206B is pushed, like the above-
described first transmission/reception apparatus 201A. |

The first and second transmission/reception apparatuses are
not necessarily used in the same position or direction.
Therefore, usually the directions of the antennae 219A and 219B
are different from the broadcast wavé arrival direction and,
therefore, their lists detected and stored as frequencies
available for video transmission are different from each other.

Next, after the first transmission/reception apparatus 201A
and the second transmission/reception apparatus 201B are
connected by a cable through the commﬁnication terminals 207A and
207B, when one of the detection/registration buttons 206A and
206B is pushed, the control circuit of one of the |
transmission/reception apparatuses requests the control circuit
of the other transmission/reception apparatus to send the list of
frequencies available for video transmission, through the
communication terminals.

Hereinafter, the operation will be described on the



transmn ssi on/recepti on apparatus 201B, and the product is stored in‘the
storage circuit 212A as a communi cation frequency list and also transmtted
to the comunication term nal 207A. | he second transm ssion/reception
apparatus 201B, the communication freghency list transmtted fromthe first
transm ssion/reception apparatus 201A is stored in the storage circuit

212B. Next, in figure 5, it is assuned that a video transm ssion request
signal froman external apparatus is input to the external apparatus

contr ol sLeRILaBh 20BE Phet BEcLELBLos FARPILAS! OOLIAARL S APRE Ugis 2014

while 8%V from an extern paratus i's 1hpu video i nput
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212A. Si nul taneousl t he contr ' it 211A sets the attenuati on of the
vari abl e att %a‘f%?e/ffl%ﬁla’iwtlhtem r?&?nt d 3SR eiﬁa@ﬁ“l&fﬁéf’a es the RF

t 202A. Furth t trol ci it 21 idly, ch RF
P equehegeBr Phstblhus: 2018 SRR Fhd e e iR A I
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frequency_to the | ower frequepg r fromthe Lower frequency, to,the higher
frequeﬁ&éBas By SRE iFgﬁgchﬁﬁnt?tF elg}fsEoFﬁﬁ%ﬁmfﬁgi e 2 and,
further, when reaching t he Snd of the comruni cation frequen%x list ,}he
frequeﬁ@?epglon apparatus 2 i 20 B.

1A through the communication terminal

In the first transmissioh/reception apparatus 201A, the list
of frequencies available for video transmission which is stored
in the storage circuit 212A is read out, and this list is
multiplied by the list of frequencies available for video
transmission which has been transmitted from the second
transmission/reception apparatus 201B, and the product is stored
in the storage circuit 212A as a communication frequency list and
also transmitted to the communication terminal 207A.

In the second transmission/reception apparatus.ZOlB, the
communication frequency list transmitted from the first
transmission/reception apparatus 201A is stored in the storage
circuit 212B.

Next, in figﬁre 5, it is assumed that a video transmission
request signal from an external apparatus is input to the
external apparatus control terminal 208A of the first
transmission/reception apparatus 201A while a video signal from
an external apparatus is input to the video input terminal 204A.

At this time, the control circuit 211A reads the communication

e ameimm e s e e e e e ... . Ce it e wes e es s e e



returned“to the beginning of the list, After the power spectrumi's spread
by changing the frequency in this way, the control circuit 211A reduces the
attenuation of the variable attenuator:;18A to start transm ssion. The
frequency changi ng order shown in tabl 2 is predeterm ned between the
first transm ssion/reception apparatus 201A and the second

transm ssion/reception apparatus 201B. Further, the communication frequency
i s changed according to the timng of the horizontal synchronous signal or

e L CEELGALnSY EhEeNONECRT BR3LOFed N, viieOs) aﬂp&{{)é% n_the video
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apparatus control term nal %E of the se ond t ransm ssi on/reception

appar At UFORER TP T YICEi Tk %&ﬁﬂ? to the frequency changing

order such -that the frequency changes in one direction, i.e.,

from the higher frequency to the lower frequency or from the
lower frequency to the higher frequency as shown by the first
column (the left column) of table 2 and, further, when reaching
the end of the communication frequency list, the frequency is
returned to the beginning of the list. After the power spectrum
is spread by chénging the frequency in this way, the control
circuit 211A reduces the attenuation of the variable attenuator
218A to start transmission. |

The frequency changing order shown in table 2 is
predetermined between the first transmission/reception apparatus
201A and the second transmission/reception apparatus 201B.

Further, the communication frequency is changed according to
the timing of the horizontal synchronous signal or the vertical
synchronous signal of_the video signal input through the wvideo
input terminal 204A. Further, the synchronous signal to be used
is extracted from the video_signal by the comparator 214A.

In order to prevent influences on other radio apparatuses



of the second transm ssion/reception apparatus reads the comuni cation
“frequency list which is stored in the storage circuit 212B, and operates
the RF tuner 203B. Further, the contrgl circuit 211B of the second

transm ssi on/reception apparatus 201B rapldly changes the reception
frequency of the RF tuner 203B within the read conmunication frequency
list, according to the frequency changing order shown in the first colum
of table 2, by using, as the frequency switching timng, the pseudo

synch
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cce el han ng.t he e nchrono
s SaSItVem}/atJ.on %If he varz):sla%q. tenuatoléleSA so as to keep the RF

power density per unit band width constant.

On the other hand, in figure 5, when a video reception
requast signal from an external apparatus is input to the
external apparatus control terminal 208B of the second
transmission/reception apparatus 201B, the control circuit 208B
of the second transmission/recéption apparatus reads the
communication frequency list which is stored in the storage
circuit 212B, and operates the Rf tuner 203B.

Further, the control circuit 211B of the second
transmission/reception apparatus 201B rapidly changes the
reception frequency of the RF tuner 203B within the read
communication frequency list, according to the frequency changing
"order shown in the first column of table 2, by using, as fhe
frequency switching timing, the pseudo synchronous timing
generated in the control circuit 211B, thereby receiving the RF
signal from the first transmission/reception apparatus 201A.

In the period immediately after the second transmission/

reception apparatus 201B has started reception, the synchronous

-



timng and the start tinme of the tinme table of the reception frequency,
whil e nonitoring the output of the conparator 225B. Since the synchronous
timng of the video signal fromthe figgt transm-ssion/reception apparatus
201A and the tine cycle of the tine table of the transm ssion frequency are
constant, the second transm ssion/reception apparatus 201B succeeds in
detecting the transm ssion signal fromthe first transm ssion/reception
apparatus 201A after predetermned trials. Wen detection of the

transnitsisiioy YOtde Midad RE grialShtt tARSKrafkRANLE 8REPLLANaAAPERA! HSegddA
has succeeded, the control circuit 211B of the second

”ansmséﬁ-ld?ﬁ!drﬁﬁﬁptt'ﬁﬁn@p%r &ies reblByshangaa aBenéfnﬁBegaeaéfliym ng of the

recei ved video signal extracted by the coOonparator 126 to the pseudo
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apparatus 201B, when detection of the transm ssion signal fromth I rst
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direction, 1.€ hlgh requency quency or from

the comparator 225B.

Accordingly, the control circuit 211B of the second
transmission/reception apparatus 201B tries to detect the
transmission signal from the first transmission/reception
apparatus 201A by successively changing the pseudo synchronous

. timing and the start time of the time table of the reception
frequency, while monitoring the output of the comparator 225B.

Since the synchronous timing of_the video signal from the
first transmission/reception apparatus 201A and the time cycle of
the time table of the transmission frequency are constant, the
second transmission/reception apparatus 201B succeeds in
detecting the transmission signal from the first
transmission/feception apparatus 201A after predetermined trials.

When detection of the transmission signal from the first
transmission/reception apparatus 201A has succeeded, the control
circuit 211B of the second transmission/reception apparatus 201B

- changes the synchronous timing of the received video signal

extracted by the comparator 126 to the pseudo synchronous timing.



| ower- frequency to the higher frequency as shown in the second col um of
table 2 and, further, when reaching the end of the comunication frequency
list, the frequency is returned to thegheginning of the list. Furthernore,

t he frequency change is carried out by using the frequency tine table using
frequenci es which are always different fromthe transm ssion frequency of
the first transm ssion/reception apparatus and are not the imge frequency
of the.reception frequency. After spreading the power spectrum by the

frequency changgng ,g% OQB%O%e%khﬁu%EaaéﬁﬁséﬁgHYE%géﬁﬁigﬁt%Qé@%%Q@s9501@?

vari abl e attenuat or B to start transm ssion. reque angi ng
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Further, the control circuit 211B rapidly changes the RF

frequency of the RF converter within the range of the read
communication frequency list, according to the frequency changing
order such that the frequéncy is changed in one direction, i.e.,
from the higher frequency to the lower frequency or from the
lower frequency to the higher frequency as shown in the second
column of table 2 and, further, when reaching the end of the

- communication frequency list, the frequency is returned to the
beginning of the list. Furthermore, the frequency change is
carried out by using the frequency time table using frequencies
which are always different from the transmission frequency of the
first transmission/reception appafatus and are not the image
frequency of the reception frequency. After spreading the power
spectrum by the frequency change, the control circuit 211B
reduces the attenuation of the variab;e attenuator 218B ﬁo start
transmission.

The frequency changing order shown in table 2 is

predetermined between the first transmission/reception apparatus
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attenuati*on of the variable attenuator 218B so as to keep the RF power

density per unit band width constant. On the other hand, in the first

transm ssi on/ reception apparatus 201A..the RF tuner 203A is operated when a
Eredeternined period of tinme has passed after starting the transm ssion.
urther, the control circuit -211A of the first transm ssion/reception

appar atus 201A rapidly changes the reception frequency of the RF tuner 203A

wi thin the range of the conmunication frequency |ist, according to the

frequey §¥ACQR<99£HQ Qég&ﬁd {;‘PMsﬁtfs%J;&fP&é’ Onou;ﬁ%aoéaé@sb'é% g Dby using,

as the frequéncy chang mng of t € V|deo

si gnal - bei ”%&{t%%sxm ttth%o' unﬂn%%\étl% eleyl g@g%&nlgh%hgﬂ Lol 68dbrdi ,L.he

second transmssior/ recepti on appar at us € perrod

ft f {1 / t t 201A tart

SR JUENIC e SRR A tsc;ufztogtdcabe
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transn¥ﬁ nérece tion apparatus nor in the output of the conparator 225A
Accord § ERET®ntrol circuit 211A of the first transm ssi on/ reception
apparatus 201A s.to detect t,he transm ssion,signal,.fromthe second
transm ssio d%%Fi & BsyeRtud &f@nﬁfss8808§§F§eF§d&ﬂaﬁBPﬁ§aFH§e§tart

time of the
and effectlvely utilize the wave, it is necessary to set the RF

power density per unit band width for transmission to a level
lower.than the minute-power level 304 shown in figure 3.
Therefore, the control circuit 211B obtains the band width of the
use frequency and the diffusion coefficient of the power spectrum
from the communication frequency list, and thereby controls the
attenuation of the variable attenuator 218B so as to keep the RF
power density per unit band width constant.

On the other hand, in the first transmission/reception
apparatus 201A, the RF tuner 203A is operated when a
predetermined period of time has passed after starting the
transmission.

Further, the control circuit 211A of the first
transmission/reception apparatus 201A rapidly changes the.
reception frequency of the RF tunef 203A within the range of the
communication frequency list, according to the frequency changing
order shown in the second column of table 2, by using, as the
frequency changing timing, the synchronous timing of the wvideo

signal being transmitted, thereby receiving the RF signal from

-



time table of the reception frequency, while nonitoring the output of the
“conparator 225A. Since the tinme table cycle of the transm ssion frequency
of the second transm ssion/reception fyequency is constant, the first
transm ssi on/ recepti on appar at us sucé@%ds in-detecting the transm ssion
"signal fromthe second transm ssion/reception apparatus after predeternined
trials. In this way, duplex comrunication between the first and second
transm ssion/reception apparatuses is realized. Generally, the reception

Ieveltof radiodCﬁnnunication/usin a w de frqiueggﬁvgand Is affected by the
mul ti TRt FEGRRY t hE2PFRETRHEY T eSO APRIEA Y F e Esi on/ recept i on
antenna, and thereby .vari.es si.gnificantly | ike _the reception |Level 406
shown SE[dr} ﬁ:l}ﬁ é’l?r&eloa 1,g\{me£f1%]:gd1¥eﬁ e%/ché; e(féﬁtsitor‘%rﬁgtwllsﬁf‘o ichis

| ower than t{he comrunj catj threshold | evel 407, no video signal can be
 opr GHEEEREL PR eAPRREREXS oMM TRER T T BRA VKREFRTOTA 1S drfp s on
transmi ssi on/ reception aggaratuse "is realized as descri bed above, these
appar SFEReNEUN2RR chRR GESF AP bt PRt FEFRRRREY YR 9Y SfRERSARN recepti on

| evel of which is |ower than the conmunication threshold | evel due to the
i nf | UBARRRrRt 1Y heokiFife pit B FRCR RERSBquefRSTEERPBINSR ot iR
transm ssi on/reception antenna. |In_the second transm ssion/reception
appar aPP82ap91En BhesEidec o e k| ¢hathe Riertier el Hy ehdhofitsit circuit

211B, and the information about the frequency |ower than the comunication
transmission/reception apparatus nor in the output of the

comparator 225A.

Accordingly, the control circuit 211A of the first
transmission/receptioﬁ apparatus 201A tries to detect the
transmission signal from the second transmission/reception
apparatus 201B by successively.changing the start time of the
time table of the reception frequency, while monitoring the
output of the comparator 225A.

Since the time table cycle of the transmission frequency of
the second transmission/reception frequency is constant, the
first transmission/reception apparatus succeeds in detecting the
transmission signal from the second transmission/reception
apparatus after predetermined trials.

In this way; duplex communication between the first and
second transmission/reception apparatuses is realized.

Generally, the reception level of radio communication using
a wide frequency band is affected by the multi-path and the
frequency response of the transmission/reception antenna, and

thereby varies significantly like the reception level 406 shown



threshol d level is superposed on the data 605 of the video signal in the
vertical blanking period by using the conpositor 216 to be returned to the
first transm ssion/reception apparatus A. Further, in the second
transm ssi on/reception apparatus 201B, second communi cation frequency
list is fornmed by duplicating the communication frequency list, and the
frequencies | ower than the communication threshold | evel are renoved from
t he second comruni cation frequency list, and then the second conmuni cati on
frequency |Lst is stor Ingzthe storage circuit.212B._1n the first,

t ransni sg?oh}?‘é{:%p Tonggpﬁafﬁ?ﬁgeaﬂkgg? h’ée??ﬁtbjr%tzf%‘ﬁej;b% (Wi is
frequencies |ower than the comuni cation threshol d.evel, whigch has .bee
et ur necLorer chitn it SR SRELG CRANTE O e nY) RS A Fied
by duplicating the 60, communi cation frequency list. Then, the

fr equencfFad ?%mE$P¥?€HF?%e comuni cation threshold l'evel, which have been

returned, are renoved_fromthe second I%§t, and hhe second list is _stored
in the storagdMgh dWPlex SRMIWRL SRR BREyGeeny Eher SASAFsePEnSESPRY thi s
second comruni catjon,frequenpcy list is started. I.n the second |,

transm sEF%?‘F%%%’p‘P‘?/oFP%%b% (RPRRARL UGS tiRd lldRtlifisc daseT itedy orse -
| i st has been changed, the transm ssion, signal fromthe first

transmi sEheR? r P HS e PRU SECRAIIS O ety the (feequensiever
after a Eredeternined i;%iOd of time, it resumes detection of the

t r ansni sSR®NTereREion rRveher i which rishskaway dbate ddist icormiRiEAdi®R and t he

above-descri bed series of respondi ng operations
threshold level due to the influences of the multi-path and the

frequency response of the transmission/reception antenna.

In the second transmission/reception apparatus 201B, a
pseudo video signal is generated by the control circuitl21lB, and
the information about the frequency lower than the communication
threshold level is superposed-on the data 605 of the video signal
in the vertical blanking period by using the compositor 216 to be
returned to the first transmission/reception apparatus 201A.
Further, in the second transmission/reception apparatus 201B, a
second communication frequency list is formed by duplicating the
communication frequency list, and the frequencies lower than the
communication threshold level are removed from the second
communication frequency list, and then the second communication
frequency list is stored in the storage circuit 212B.

In the first transmission/reception apparatus 201A, the
information about the frequencies lower than the communication
threshold level, which has been_returned, is confirmed, and a

second communication frequency list is formed by duplicating the

o omma mme memam e - v e e m e ey —— e e . . P R S - Ce e g Ao e~y as



by using the second conmmuni cation frequency |ist which has been f.orned.
A'so in the first transm ssion/reception apparatus, since the comunication
frequency |ist has been changed, the trﬁgsnission signal fromthe second
transm ssi on/ recepti on apparatus which s been detected is | ost. However,
after a predeterm ned period of time, it resunes detection of the

transm ssion signal fromthe second transm ssion/reception apparatus by

usi ng the second comuni cation frequency |ist which has been forned,

wher eby dupl ex ¢ nicatl s reestallishe Fyr [ n
frequenccloé@ml 6"\/?@% arﬁ{% %%gl%sw&rlﬁ %ét [ Ic?)ﬂrlf.‘et%r‘irgst’ﬁo#ételt]@\?glc\ﬁggeléﬁgﬁgg&an
because .the positi.on.of the first or second, transn ssjon/receptio

appar at 014 SERRARISA T HprerhRad’1ekE T hniEh RRUSPER N FEF R, are
mul ti-path is nge the first .transm ssion/reception, apparatus 201A
whi ch adiived PG thes SRS Eo il cAPFoR DR SRRy LEFS: ~8os BRERdat r om
t he second communi cat,i on ,fr ncy list to.the orlginal conpunication
frequendyd OT M SHEGPLE PrlaRo ARG SHMULRARREUSLEonfransission using
transm ssion/ recepti on apparatus, since the_c¢commyni cation frequency |i st
has beerrPdifarfG&PN FOTPUIASAHELON0 A TEAYRRCYT Lottt h8 FFREESD-

transm ssion/reception apparatus whi ch has been detected is | gst. However,
after a predefBrifiedPPRRT oHEBRSHY $RLORELCRRIGIRN (FRRRTAWS @D Recspmeh

appar at us changes .the comuni cation_frequency list to be used fromthe
second COIPMEFIERIGARtLPBgkERGSNCYt 18Tt RasoPegNnaRaR8RfunFRat i on

transmission signal from the first transmission/reception
apparatus which has been detected is lost. However, after a
predetermined period of time, it resumes detection of the
transmission signal from the first transmission/reception
apparatus and the above-described series of responding operations
by using the second communication frequency list which has been
formed.

Also in the first transmission/reception apparatus, since
the communication frequency list has been changed, the
transmission signal from the second transmission/reception
apparatus which has been detected is lost. However, after a
predetermined period of time, it resumes detecﬁion of the
transmission signal from the second transmission/reception
apparatus by using the second communication frequency list which
has been formed, whereby duplex communication is reestablished.

Further, when the frequencies lower than the communication
threshold level are changed because the position of the first or

second transmission/reception apparatus is changed during it is

~



frequency I-i st, and resunes detection of the transm ssion signal fromthe.
fitst transm ssion/reception apparatus and the above- described series of
respondi ng operations. Furthernore, wt fespect to transm ssion fromthe
sel f -apparatus, the second-transm ssion/reception apparatus changes the
comuni cation frequency list to be used fromthe second comuni cation
frequency list to the original comrunication frequency list, and starts
transm ssion. Further, in the first transm ssion/reception apparatus 201A,

i gnal | {RORECRE EOEOREAFPATEETERY dhoter IR TREY AL S S ean

et et o0, o AL IR SLor S oo PLECE! S LB AL 0, Uendied 15

us changes comuni cat 1 on
f list to b d th d | cat f st t
the or | GFREI SEBRONFELIPon FRRRTAREy L TErto dntt Tl iy SR FRRg  The °
t | SSi L i th d t I ssion/ t] ! :
whor oby  GBRRLEORHORI EATABRIEY TLve B T ot LS B I oot
conmuni cation using,the ori.gipal,k co nicatipon frequency |list has been
reestablﬁ§ﬁ8&?ngyngéSFheaegnﬁgﬁFEﬁt TRt IFH 1 nto the initial status, the

first and second transm ssjaon/recepti,on par at.uses newl y exchange e
i nf or mati on athfthgeﬁﬁﬁﬁﬂée£¥QQﬂﬂ%S%H9¥%a @P%&ﬁﬁuﬁpggfﬁﬁﬁsthéE%SI%EFevel
i n accordance with the_above-descri bed series ofIPrqges§$s and operations,
and r eesEaRMPBARCALHPEXIEBAHEAFEat 18k has been changed, the transmission

signal from the first transmission/reception apparatus which has
beén detected is lost. However, after a predetermined period of
time, the second transmission/reception apparatus changes the
communication frequency list to be used from the second
communication frequency liét to the original communication
frequency list, and resumes detection of the transmission signal
from the first transmission/reception_apparatps and the above-
described series of responding-operatipns. Furthermore, with
respect to transmission from the self-apparatus, the second
transmission/reception apparatus changes the communication
frequency list to be used from the second communication frequency
list to the original communication frequency list, and starts
transmission.. |

Further, in the first transmission/reception apparatus 2014,
since the communication frequency list has been changed, the
transmission signal from the second transmission/reception
apparatus which has been detected is lost. However, after a

predetermined period of time, the first transmission/reception



usi ng .t he second comuni cation frequency list which is updated by using the
i nformation. In the operation of form ng and updating the second
comuni cation frequency list to be used,, as described above, both the first
and second transm ssion/reception appar $ses automati cal | y control the RF
power density per unit band wdth in accordance with the use frequency band
wi dth and the diffusion coefficient of the power spectrum As described
above, in sinplex comunication, because of the influences of the .
e transm.ssi.o ception

mul ti-path and the & guency characteristjcs of t /1
ant enna, 2BPREREREN? igt%@ai}%ﬁ%ogg? grmRAHERT IR HgtHtted Bt snchoo Tin
figure 8(h), resultgng i n dsgraded usa iIitg. Fbmever,.siqge upl ex. . al
conmuni cBEREnTFEM thg3seeand  EaMMIRtaR QR F RIS hel HEr 1 Wt
usi ng frequencies | ower than the connuni&ation t hreshol d. | eve ,}{hereby
‘real i zi n§OWMHBHCREARAR T ESABANGY ¢ hbBt bRRAGE ST RS (P 1A Mt 152 pat h™ and
.the frequency characteristics of the transm ssion/, recepfion antenna as
shown i ntrppEméssien. sERthefronsthiRsBPFARY FEANTHES T iMent
.generally, in order to prevent_influences on, other radio ééra.uses and
effectivéP?aﬁﬁtpﬁzewhﬁéehﬁvﬁ?Piﬁxa??%ﬁ?%ﬂ??Eﬁﬁﬂﬁ%%i%ﬁ?%ﬁﬂéi) using a
m nut e- power wave, an upper_limt is set for the electric field strength in
a position apAEteyF dihe MMRLPRCAMREat ione #8d@onithed oFigiBade. The upper
limt is decided according to the degree of influence on another radio
apparatugommp@hcggégntﬁéequency list "has been reestablished, since the
communication returns into the initial status, the first and
second transmission/reception apparatuses newly exchange the
information about frequencies lower than the communication
threshold level in accordance with the above-described series of
processes and operations, and reestablish duplex communication
using the second communication frequency list which is updated by
using the information.

In the operation of forming and updating the second
communication frequency list to be used, as described above, both
the first and second transmission/reception apparatuses
automatically control the RF power density per unit band width in
accordance with the use frequency band width and the diffusion
coefficient of the power spectrum.

As described above, in simplex communication, because of the
influences of the multi-path and the frequency characteristics of
the transmission/reception antenna, a portion of the video signal

cannot be reproduced as shown in figure 8(b), resulting in

degraded usability. However, since duplex communication is



sane frequency band, and the inspection and neasurenent nethod is decided
-on the basis of the systemof the radi o apparatus which will be influenced.
Control of the electric field strength,in a position apart by a
predeterm ned distance is realized by controlling the transm ssion power in
‘the case of using a transm ssion antenna which is fixed on the apparatus.
Furt her, although the nmutual influence between the radi o apparatuses of the
systemusing a single frequency and the nutual influence between the radio

appar at f th s US| : ).
LE?l u5§§i§%s§vbw§ﬁ%{n§é§é%§ﬁ'e%%n?ggé’éé????@%%tH‘?ﬁé’%‘i@%on appar at us.of

I's third enmbodi gent t f 11Sd
broaﬁ&?ﬂ\‘jﬁﬁ?i&ﬁd%ﬁ&l’giﬁéf‘i HfeorRanRatr B Tas Bt ST TERE L EEIRY To
recei ver _whi.ch u a,single fr. aCcy ., h '
?ccora.ea&%nghgi Bon SRS AB P AENGUbr PEHIE BRESA TRre? whSrTHEBE he
Spect PR 8% FBRSITESREASY, FRPEAELEERBrECRooF calt 26 EPANSHT S8 bn wi th a
hi gher out put power than thﬁt of,thg.conve &i nal systemusing a single
f r equERSFPLRQNt REFENERNEE BREVPe B éguﬁﬁmg C?ncreases with the out put
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transm ssion are detected and registered jn advance of use. Therefore, in

the in order to prevent influenCes on other radio apparatuses and ﬁ
effectively utilize the wave, in a rédio transmission apparatus
using a minute-power wave, an upper limit is set for the electric
field strength in a position apart from the apparatus by a
predetermined distance. Thé ﬁpper limit is decided according to
the degree of influence on another radio apparatus which uses the
same frequency band, and the inspection and meésurement method is
decided on the basis of the system of the radio apparatus which
will be influenced. Control of the electric field strength in a
position apart by a predetermined distance is realized by
controlling the transmission power in the case of using a
transmission antenna which is fixed on the apparatus.

Further, although the mutual influénce between the radio
apparatuses of the system using a single frequency and tﬁe mutual
influence between the radio apparatuses of the system using a
spread spectrum are great, the mutual influence between these
systems is small. The transmission apparatus of this third

embodiment uses the frequency band of the standard television

broadcasting, and the existing other radio apparatus is a

-



future, even when digital tel evi si on br oadcast i ng or rbil e communi cati on

equi pnmrent will use the sane frequency band, the video transm ssion
apparatus of this third enbodi nent cap,coexist with them *Further, since
PCM transm ssion of an audio signal iS"also possible as in the first

embodi ment, hi gh-definition bidirectional audio transnission is realized.
Further, as in the second enbodi nent, since the control signal fromthe
external apparatus which is connected to the first and second

t ransm _ssi.Qn/.receptiqQn r.atu can _he superposed on the part of data
605 SHORE PTG Fes e vEs BB YERer Bod 1hone) SEPRUREFRY. o hi gher

per formance_vi d transn ssi.on apparat.us is realk;ed. 5 As descri bed
above, in tﬁgrtfgﬁsﬁ$§§?%ﬁ gﬁﬁﬁf %@ %%%%ﬁﬁi?ﬁf?ﬁ)*qg3§9ﬂ - enbodi nent
each qf the .fir.st and second t sm ssipon/, rece FLO appar at uses each
havi ng e SN SOP6T apgiﬁ 1§n8mbﬁ§lmgggi§ ng aﬂggﬁa € according to
t he second enbodi nent, rforms dupl ex_conmmyni cati on according.to the

T oAy, Bah i he, S PRt FeLRrIaiBn B PadcASFoRd Pidone

direction, j.e., fromthe higher frequency to the |ower. frequency_or from
the | GREEYSe dién SPeCs Tioffe fm%gﬁéﬁnﬁﬂgéﬁéﬁ y, 1% tRi Hoﬁﬁébiﬁng% B?X%hée
communi cati on frequency list _and, when reaching the end of the firequency
i st, @ siSgiORc Y itdt dr e et RULPEG RRIFRE BgaPhEh?FeﬁGeEE? list, and by

using the frequency tine tahle in which the first and second
t r ans FOIYIEHACB@dpEYStem using a single frequency. Further, since the

received power increases with the output power, the transmission
distance is increased.

Further, in the transmission apparatus of this third
embodiment, the frequencies aVailable for video transmission are
detected and registered in advance of use. Therefore, in the
future, even when digital television broadcasting or mobile
communication equipment will use the same frequency band, the
video transmission apparatus of this third embodiment can coexist
with them.

Further, since PCM transmission of an audio signal is also
possible as in the first embodiment, high-definition
bidirectional audio transmission is realized.

Further, as.in the second embodiment, since the control
signal from the external apparatus which is connected to the
first and second transmission/reception apparatuses can be
superposed on the part of data 665 shown in figure 6 to be
transmitted bidirectionally, a higher performance videb

transmission apparatus is realized.



apparatuses al ways use different frequencies. Therefore, it is possible to
reali ze a hi gh-perfornmance and i nexpensive dupl ex video transn ssion
apparatus which has the tel evision broagcast receiving function, and
realizes nutual control between the resggctive transm ssi on/ reception
appar atuses. Further, the comunication frequency |list which is registered
. I's used when starting communi cation and, after conmunication has started,

. the second comuni cation frequency |ist obtained.by duplicating the

regi d i cation f list | d,_and th d .
communt cati onAfy BEECRLPoR SPOVE. abpr bBFi P arSRtBabc L AR ERERA R TR ding

- information aboyt. the result of co ni lon, i.e.,. good or, bad, between
| the aboVkR FEQHWQﬁEA}qWRPAi@ﬁﬂﬁﬁ §§¥gﬂf?£2i¥ﬁ:£ﬁ¥s§p6§9a53§8§9 t her eby 66
' resulting in a video,transm ssion apparatus whic solve% thg I nfl uence_of
" the mul tFX3REM S QY HGRARE LR ARPRTATYSS S Navigq itoe, LZRPSBASSAAR t he
~influence of the multi-path can be solved, and this third egpodinen% can be
appl i ed 3RPALFeHHtANT IHT HIKRLHOW ERPAEATMSa 3CEPTFFRAIERg FPEnFSFRBY i ke.
Further, while in this third enbodi nent the digitized %Edio signal is
'subj ect etker et ot RRFEQUIHD rBRY 8 CFIIRG RG] ST BEde I &TEd.
Further, while in this third enbodi nent the NTSC systemis enpl oyed,as a
st andar dE¥eUusney Fhangihg oxdRr PAsh ihatmthe dreueasy 9sCcoareRy BE
enpl oyed.
oy one direction, i.e., from the higher frequency to the lower
frequency or from the lower frequency to the higher frequency,
within the range of the communication frequency list and, when
reaching the end of the frequency list, the frequency returns to
the beginning of the frequency list, and by using the frequency
time table in which the first and second transmission/reception
apparatuses always use different frequencies. Therefore, it is
possible to realize a high-performance and inexpensive duplex
video transmission apparatus which has the television broadcast
receiving function, and realizes mutual control between the
respective transmission/reception apparatuses.
Further, the communication frequency list which is
registered is used when starting communication and, after
communication has started, the second communication frequency
list obtained by duplicating the registered communication
frequency list is used, and the second communication frequency
list is appropriately updated by exchanging information about the

result of communication, i.e., good or bad, between the above-

mentioned two transmission/reception apparatuses, thereby



Enbodi ment” 4. In this fourth enbodinent, interception of a m nute-power
‘wave is prevented in such a situation that a plurality of transm ssion:
apparatuses are used in.a multiple dme¢klng house. Hereinafter, the fourth
epbodi ment of the present invention w be described by using figures 5,
6, and 7, and table 3. This fourth enbodi nent corresponds to the inventions
described in Clains 10~12 and C ains 22~24 of this application. Figure 5
shows t he structure of a transm ssion apparatus according to the fourth

embodi iR, gf nf O%V%&hh%ntrF &gsﬁoﬁhgég??aﬁugewPﬁg ggl%%%?tglng to the

fourth enbo the 1nvention | |n_aI

mul ti pl; n e areas of use waves overl ap uncertainly,
accorSH?f¥M%h§$ %gh?#% our pEQ odinent of the invention. TabledS shows ]
t he frequen or n e frequ tIﬁE tabl accor to the
fourth enbodZY ?&ﬂf‘g%ﬁe Sﬁnél&fl Or (':'ol'atb]f%l J(,gl ailé <d, "Epglf’

F[ZFrllgfluenc% of the Wu%tlL tkffapr%e4s¥%g§g] and t?{@réwlré flerr]

f[err]embodlment €. a lleb Eo a r el c erri d monito e

flerr] fFé‘PrF 13PP ¢ QF?I o Frette ¥ [@amgra

;%er}for guardih§]’ bnd tPFe}F¥L?rr] f[erI%err] . tln?[err] flerr]

| ”gmi Fur%%”v&hlile in ;t%rgs: }t:l—gird emec{j%%,%}tj %he dig ;z,re:]lri udio |
signal is subjected to PCM, other compressive coding methods may
be employed.

Further, whilé in this third embodiment the NTSC sYstem is
employed as a standard television signal, the PAS system or the
SECAM system may be employed.

Embodiment 4.

In this foufth embodiment, interception of a minute-power
wave is prevented in such a situation that a plurality of
transmission apparatuses are used in a multiple dwelling house.

Hereinafter, the fourth embodiment of the present invention
will be described by using figures 5, 6, and 7, and table 3.

This fourth embodiment corresponds to the inventions
described in Claims 10~12 and Claims 22~24 of this appliuation.

Figure 5 shows the structure of a transmission apparatus
according to the fourth embodiment of the invention. Figure 6
shows a video signal according to the. fourth embodiment of the

invention. Figure 7 shows the use status in a multiple dwelling

house where the areas of use waves overlap uncertainly, according

-~



. flerr] flerr] flerr] ' flerr]-1 flerr]-2 fn-3
In figure 5 520 denotes an |ID storage neans described in aim110. This ID
storage neans 520 stores |Ds which are gfven during manufacture, and this
nmeans i s conposed of the communication termnals 207A and 207B, the control
circuits 211A and 211B, and the storage circuits 212A and 212B. Furt her,

521 denotes an ID |an|ry/reg|strat|on nmeans described in Caim10. ThIS
D inquiry/registration neans 521 is used for nutual inquiry of I'Ds with
anot her tappheafosrthi ehbodimenty 6 fethé oifreert tommunTgpléeoB, shods the
registration of the ID, in advance of use. This nmeans is conposed of the
det ect i grbquegcyt thahginyudtdes 2REArhadf 28Gbendyet taemtab Tay | adcdedimgal S
207A and 207B, the control circuits 211A and 211B, and the 68 storage
Circuitgso2¢Bd @odreh2Embbtiihdet, ob22hdenevest Po I equency setting neans
described in Caim11ll. This frequency setting neans 522 al ways executes the
recepti on node before the transmpgpneninode, and detects the frequency tine
tables of all apparatuses which are performng transm ssion within the sane
wave are and perforne transnission by using a frequency tine table in

whi ch the ugbrequendes arq al g3 diffferresg fr t hBs@ ot her
appar at UFeS. g S an; LS C npospu or nefﬁr Tan ' e
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In figure 5, 520 denotes an ID storage means described in
Claim 10. This ID storage means 520 stores IDs which are given
during manufacture, and this means is composed of the

. communication terminals 207A and 207B, the control circuits 211A
and 211B, and the storage circuits 212A and 212B.

Furthexr, 521 denotes an ID inquiry/registration means
described in Claim 10. This ID inquiry/registratidn means 521 is
used for mutual inquiry of IDs with another apparatus which is
permitted to have communication, and registration of the ID, in
advance of use. This means is composed of the detection/
registration buttons 206A and 206B, the communidation terminals

207A and 207B, the control circuits 211A and 211B, and the

-




Claim11s After the transnmi ssion node is executed, if a transm ssion signal
‘fromthe apparatus which has requested comruni cati on cannot be detected

even when a predeterm ned period of tbge has passed, this retransni ssion
means 523 perforns transm ssion again Dy using a frequency tine table
different fromthe above-described frequency tinme table. This neans is
conposed of the transm ssion/reception antennae 219A and 219B, the RF
tuners 203A and 203B, the conparators 225A and 225B, the control circuits
211A and 211B, .and..the storage, G.guits 212A and 212B. Further, 524 denotes
an outd rasqeopc%c%tsd@g?} %gldi icjnlzg]'ai'm 12. This output stop neans 524

st ops out put, of, audi nd video when the |ID e 1fle .
connunicati%HrEQﬁHOthg g8ﬂ???ﬁea ﬁegH%n?%c%%?$%%§§%%%;§Wékégﬂggﬁg T
conposed of _the 69 control circuits 211A a 11B,_ .t he co rators 225A
and 2558 He st of B LFFEFISY 2362‘%%% %at]]ﬁ’gyésutﬁxc?c\% &o tg‘uet put
circuits 227A and 22¢B._In figure 5, the .first and secand.

t r ans SSRGS KeEaHerdtuSFaNSFERSIRG 39H8 haY %F%Fé:gtgt thhe sane
units and neans as tho%ﬁ?ge{esc i hed for the thi rg,%gbodi ment fandi
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operations as those describhed for the third enbaodi nent. Wen the.first and
second- TAMETSIA M HIUdb(i6h SAFaMRGS BT P01 APGn @RS PEMEr & ARAILACLAPed,
an | D assignnent apparatus is connected to the external apparatus

connedY MFG A fFedURIEy dridedddledd Whichhitbr Y58 GREQUENCISEhaTre

respective aefaratuses are )
always different from those of these other apparatuses. This

means is composed of the RF tuners 203A and 203B, the comparators
225A and 225B, the control circuits 2112 and 211B, and the
storage circuits 212A and 212B.

Further, 523 denotes a retransmission means described in
Claim 11. After the tranémission mode is executed, if a
transmission signal from the apparatus which has requested
communication cannot be detected even when a predetermined period
of time has passed, this retransmission means 523 performs
transmission again by using a frequency time table different from
the above-described frequency time.table. This means is composed
of the transmission/reception antennae 219A and 219B,.the RF
tuners 203A and 203B, the comparators 225A and 225B, the control
circuits 211A and 211B, and the storage circuits 212A and 212B.

Further, 524 denotes an output stop means described in Claim
12. This output stop means 524 stops output of audio and video
when the ID to be permitted to have communication cannot be

confirmed in the reception mode. This means is composed of the



i nput . Wher these I Ds are input, the control units 211A and 211B store
these IDs in the storage circuits 212A and 212B, respectively. Further, in
the first and second transm ssion/reception apparatuses 201A and 201B,
regi stration of another apparatus to beGBernitted to have conmunication is
pefformed as follows. After the first transm ssion/reception apparatus 201A
and the second transm ssion/reception apparatus 201B are connected at the
commruni cation termnals 207A and 207B, when one of the

detection/registration buttons 2 nd 206B i s pushed, Cont 1,0)eCi I Cui t
211A out§RREERh FHF¢Eitlld ﬁﬁ%&%’h& 3L 'sclpd:li tztzg%llgn@f Z%H-’g’second
- transm ssion/reception apparatus, through the conmuni cation term nal 207.
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- detection/registration button 206A was pushed. The control circuit 211B of
the secowtrerbrsm B @9 &2l®i ng apparatus 201B which has received the 1D
~request signal, reads the ID of the self-apparatus which is stored,in the
storage circuiln FigBreadd thenfires erdsseernd trangpiggion/reception
transm ssion/reception apparatus 201A through the conmuni cation term nal
207B. Thepparatesesi2QlA tamd 1201H hawe 3t skeastatdifl SdMeh/MnddSp@ansh means
appar atus 201A which has received the ID of the second

transm sa$ otiiose epesonikgpafer Uthe B rdesodimgnt |and.n furdEhargiorse

circuit 212A as an | D of another apparatus which is
they are constructed so as to perform at least the same

operations as those described for the third embodiment.

When the first and second transmission/reception apparatuses
2012 and 201B are manufactured, an ID assignment apparatus is
connected to the external apparatus connecting terminals 208A and
208B, and Ibs which are unique to the respective apparatuses are
input. When these IDs are inpgt, the control units 211A and 211B
store these IDs in the storage circuits 212A and 212B,
respectively.

Further, in the first and second transmission/reception
apparatuses 201A and 201B, registration of another apparatus to
be permitted to have communication is performed as follows.

After the first transmission/reception apparatus 201A and the
second transmission/reception apparatus 201B are connected at the
communication terminals 207A and 207B, when one of the
detection/registration buttons 206A and 206B is pushéd, the
control circuit 211A outputs an ID request signal to the control
circuit 211B of the second transmission/reception apparatus,

through the communication terminal 207.

-



perm‘'tted ‘to have conmunication. At the sanme tine, the control circuit 211A
transmts the ID of the self-apparatus to the second transm ssion/reception
apparatus 201B through the connunlcatlg% term nal 207A. The control circuit
212B of the second transm ssion/ reception apparatus 201B whi ch has
received the ID of the first transm ssion/reception apparatus 201A, stores
this Id in the storage circuit 212B as an | D of another apparatus which is
pernmtted to have communication. Thus, each of the first and second
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have co nica , has.aeen conpl et In the f| ure present, C and D,
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shown in the first to fourth columms of table 3. Further, in figure 10, a,

b, ¢, Cieculh@¥2Rpeid traNSRHEHhANS dBde (’)‘fl'levvaf\}é?sstf romthe

transm ssi on/reception
transmission/reception apparatus 201A through the communication

terminal 207B.

The control circuit 211A of the first transmission/reception
apparatus 201A thch has received the ID of the second
transmission/reception apparatus 201B, stores this ID in the
storage circuit 212A as an ID of another apparatus which is
permitted to have communication. At the same time, the control
circuit 211A transmits the ID of the self-apparatus to the‘second
transmission/reception apparatus 201B through the communication
terminal 207A.

The control circuit 212B of the second tﬁansmission/
reception apparatus 201B which has received the ID of the first
transmission/reception apparatus 201A, stores this Id in the
storage circﬁit 212B as an ID of another apparatus which is
permitted to have communication.

Thus, each of the first and second transmission/reception
apparatuses 201A and 201B has compleﬁed registration of another
apparatus which is permitted to have communication.

With reference to figure 10, in each of the following pairs,



‘apparatuses‘A, B, C, D, E and F, respectively. A description wll be given
of “the operation in the case where the transm ssion/reception apparatus A"
perfornms calling and video and audi o tr%qﬁnission to the '

transm ssion/reception apparatus B and, ‘further, the transm ssion/reception
apparatus B perforns responding and video and audi o transm ssion to the
‘transm ssion/reception apparatus A The transm ssion/reception apparatus A
and the transni ssion/reception apparatus B correspond to the

transm ssion/recgption, appar atus 201A and the transm ssion/reception

appar at u%'?OiBasEg%s‘Fﬁs f%?]ée%e,p Je%rbeatﬁl?‘-\‘fea&;}“.s ?Bhafn[ fe 5, when a video
transm ssi on request ,signal, from an exterpal aratus s jnput .t.o the

ext o1 nal CEARSPLE SLORGREF TRt 10N 2PRERA 4R 20 NI S Y SR e cept | on
apparatus 201A while a video sigpal, froman external apparatus is input to
the vi deBPPABAEUS er n#RA 2 2BH0S W%Fft)‘?%ﬁe&‘?%%iatppff Yedhs aik 2

communi cation frequency list which is stored in the storage cjrcuit 212A,
and oper hFRRSPLES RN TREPP LA ARPRFAINS dk it it HanSTHSSIHN/ e GaRtd 9t
advance of the transm ssjion node. In the reception node, the control

circuit PRRATBFUShE/ t FRAHLTT R ek s &F%&@Wlﬁ?ﬂﬁf’r@ﬁ%&ﬁ%nges
the reception frequency of the RF tuner, within the conmunication frequency
li st whi RPPRERLBRen2? Y, 2RRIFR i hgvhirh Hes MUFUdTSE 4Pahgivi®y or der shown
inthe fifth colum of table 3, by using, as the frequency changing ting,

t he pseugomByRtARbhOUs B3 FibREMGEIPLleted. In the figure, at present, C

and D, and E and F are performing communication by using the
frequency time tables shown in the first to fourth columns of
table 3.

Further, in figure 10, a, b, ¢, d, e, and f denote the
reachable areas of waves from the transmission/reception
apparatuses A, B, C, D, E, and F, respectively..

A description will be given of the operation in the case
where the transmission/reception apparatus A performs calling and
video and audib transmission to the transmission/reception
apparatus B and; further, the transmission/reception apparatus B
performs responding and video and audio transmission to the
transmission/reception apparatus A. The transmission/reception
apparatus A and the transmission/reception apparatus B correspond
to the transmission/reception apparatus 201A and the
transmission/reception apparatus 201B shown in figure 5,
respectively.

In figure 5, when a video transmission request signal from

an external apparatus is input to the external apparatus control



is generatéd in the control circuit 211A, thereby receiving RF signals from
ot’her apparatuses which are performng transm ssion in the sane wave area.

As shown in figure 10, around the transpgission/reception apparatus A, the
transm ssi on/recepti on apparatuses B an 2C exi st inside the wave reachabl e
area, and the transm ssion/reception apparatuses D, E, and F exi st outside
t he wave reachabl e area. Further, around the transm ssion/reception
apparatus B, the transm ssion/reception apparatuses A and E exi st inside

t he t.ransmni sSsion/r.eception

t he wave_reachabl rea,, .an p ar, ses.C, D
and et ST ap (4 IR e o o B PP B A8 3R, POl o Whi Te 2
transm ssi on/receptd on apparatyses C D, E, __and.F perform ng. transm ssion
superpo§@é%?u§ﬁ %&nﬁﬁ?ﬁl?n eéﬁ?ﬁﬂﬁ FEREF A §§IPPBBSaF8theoﬁlgﬁ8 part
of data 605 of the tra 1.ssi.qn vi deo signal sho in figure 6 and

transni t9RHe KAV %A} i 710 FPE- 1O %&trl‘}éﬂlﬂ:y\ggéﬁef?a fetBCher appar at us
which is permtted to have co nication, Initially, .in the period

i mredi atSYPUEEtHe qgﬂﬂﬁﬂéggtﬁﬁ%éﬁﬁﬁ?i&§ ghezes: &8 5beAskasageart ed
reception, the synchronous timng of the video signal transmtted fromthe
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timng at the receiving end do not necessarily coincide with each other.

Fur t her ,theheFagepispns ficsie fiteqibidnreard the tEepsPia§irredadaey do not

necessarily tenmporally coincide with each other. Therefore, no signal
appears in thén the reception mode, the control circuit 211A of the

transmission/reception apparatus 201A rapidly changes the
reception frequency of the RF tuner, within the communication
frequency list which has been read, according to the frequency
changing order shown in the fifth column of table 3, by using, as
the frequency changing time, the pseudo synchronoué’timing which
is generated in the control circuit 211A, thereby receiving RF
signals from other apparétuses which are performing transmission
in the same wave area.

As shown in figure 10, around the transmiésion/reception
apparatus A, the transmission/reception apparatuses B and C exist
inside the wave reachable area, and the transmission/reception
apparatuses D, E, and F exist outside the wave reachable area.
Further, around the transmission/reception apparatus B; the
transmission/reception apparatuses A and E exist inside the wave
reachable area, and the transmission/reception apparatuses C, D,
and F exist outside the wave reachable area.

Further, each of the transmission/reception apparatuses C, D,

E, and F performing transmission superposes the ID which is

-



vi deo out'put of the RF tuner 203A nor in the output of the conparator 225A
‘Accordingly, the control circuit 211A of the second transm ssion/reception
apparatus 201A tries to detect transn}§sion signals from surroundi ng
transm ssi on/ recepti on apparatuses by successively changi ng the pseudo
synchronous tinmng and the start time of the tine table of the reception
frequency, while nonitoring the output of the conparator 225A. In the wave
reachabl e area of the transm ssion/reception apparatus A, the
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frequency tinme table's e’ t col um,
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surrounding transmission/reception apparatus and the pseudo
synchronous timing at the receiving end do not necessarily
coincide with each other. Further, the transmission frequency
and the receiving frequency do not necessarily temporally
coincide with each other. Therefore, no signal appears in the
video output of the RF tuner 203A nor in the output of the
comparator 225A.

Accordingly, the control circuit 211A of the second
transmission/reception apparatus 201A tries to detect
transmission signals from surrounding transmission/reception
apparatuses by successively changihg'the pseudo synchronous
timing and the start time of the time table of the reception
frequency, while monitoring the output of the comparator 225A.

In the wa#e reachable area of the transmission/reception
apparatus A, the transmission/reception apparatus C is performing
transmission by using the frequency time table shown in the first
column, i.e., the leftmost_column, of table 3. Since the

synchronous timing of the video signal transmitted by the



Wien the-read IDis not the apparatus which is permitted to have

‘communi cation, the frequency tinme table which is currently used is stored
in the storage circuit 212A, as a list, being used by surroundi ng anot her
group of transm ssion/reception apparatuses. The transm ssion/reception
apparatus A continuously tries to detect transm ssion signals from
surroundi ng 'transm ssion/ reception apparatuses, to know whet her or not
there exists still another apparatus perfornmng transm ssion in the wave
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spectrum by rapi dly changin he RF frequency of the RF converter 202A by
usi ng® tFFZPr Bﬁgﬁ¥9ﬁ5ﬁgtﬁ§9§§8red |ist being used by another group, for

exanpl e, the freguency.tine_table in the third colym of table 3 and
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start transm ssio On the other hand, _in figure 5, when a video reception
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of the received video signal extracted by the comparator 225A to
the pseudo synchronous timing and uses it. At the same time, the
apparatus A extracts the part of data 605 shown in figure 6 by
using the comparator 225A, and reads the ID of the
transmission/reception apparatus which transmits this signal.

When the read ID is not the apparatus which is permitted to
have communication, the frequency time table which is currently
used is stored in the storage circuit 212A, as a list being used
by surrounding another group of transmission/reception
apparatuses.

The transmission/reception apparatus A continuously tries to
detect transmission signals from surrounding transmission/
reception apparatuses, to know whether or not there exists still
another apparatus performing transmission in the wave reachable
area, by successively changing the pseudo synchronous timing and
the start time of the time table of the receptibn frequency,
while monitoring the output of the comparator 225A.

After trying to detect transmission signals while thoroughly



external apparatus control term nal 208B of the transm ssion/ reception
apparatus 201B, the control circuit 208B of the transm ssion/reception
apparatus 201B reads the conmuni cation %requency list which is stored in.
the storage circuit 212B, and operates the RF tuner 203B. Further, the
control circuit 211B of t he transni ssi on/ reception apparat us 201B rapidly
changes the reception frequency of the RF tuner 203, within the range of

t he connunication frequency Iist whi ch has been read, according to the
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the another group, for example, the frequency time table in the third

column of table 3 and,lthereafter, reduces the attenuation of the

variable attenuator 218A to start transmission.

On the other hand, in figure 5, when a video reception

request signal from an external apparatus is input to the

external apparatus control terminal 208B of the transmission/

reception apparatus 201B, the control circuit 208B of the

transmission/reception apparatus 201B reads the communication

frequency list which is stored in the storage circuit 212B, and

operates the RF tuner 203B.

Further, the control circuit 211B of the transmission/

reception apparatus 201B rapidly changes the reception frequency

of the RF tuner 203, within the range of the communieation

frequency list which has been read, according to the frequency

changing order shown in the sixth column of table 3, by using, as

the frequency ehaﬁging timing, the pseudo synchronous timing

generated in the control circuit 211B, thereby receiving the RF

signal from the transmission/reception apparatus A.

-



timgé tabl’'e of the reception frequency while nonitoring the output of the
‘conparator 225B. Now it is assunmed that, in the wave reachable area of the
transnission/reception apparatus B, begh of the transm ssion/ reception
apparatus A and the transm ssion reception apparatus E performtransm ssion
by using the frequency tine table showa in the third colum of table 3.

Si nce the synchronous timngs of the video signals transmtted fromthe
transm ssi on/ reception apparatuses A and E and the cycle of the tinme table

of the tra“&g‘ét%z%?ge}}“gﬂuﬁfﬁﬁédﬁéﬁeignéké&1-tﬁ§et££?%gf§§féﬁﬁfé8éﬁ@i&?”
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203B nor in the output of the éomparator 225B.

Accordingly, the control circuit 211B of the transmission/
reception apparatus 201B tries to detect the transmiséion signal
from the transmission/reception apparatus A by successively
changing the pseudo synchronous.timing and the start time of the

~time table of the reception frequency while monitoring the output
of the comparator 225B. |

Now it is assumed that, in the wave reachable area of the
transmission/reception apparatus B, both of the transmission/
reception apparatus A and the transmission reception apparatus E
perform transmission by using the frequency time table shown in
the third column of table 3. Since the synchronous timings of
the video signals transmitted from the transmission/reception
apparatuses A and E and the cycle of the time table of the
transmission frequency are constant, the transmission/reception
apparatus B détects the transmission signals from the
transmission/reception apparatuses A and E after predetermined

trials.



comuni cati on even when a predeterm ned period of tine has passed. :
Therefore, the transni ssion/reception apparatus A resumes transm ssion by
using a frequency tine table which is g4 fferent fromthe |ist being used by
anot her group and different fromthe Iist which is currently being used,

for exanple, the frequency tine table shown in the fifth colum of table 3.-
Since the transm ssion/reception apparatus B continues detection of another

transmi ssion signal, it normally detects a transmi ssion signal fromthe
transm ssi oy | ﬁﬁﬁ@gg- 'éﬁ} Lequ ti | :
di fferent frorﬁﬁéﬁé gé]rt e tral;\bgﬂlrnéséé&?J n rdélcs:(;%% i c]):%tg%pgg%gs SE‘.EC{%%gr?%t ﬁg
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signanL%gghg ? Accordingly, the transmission/reception apparatus B
does not perform transmission for responding but enters into the
operation to detect another transmission signal.
In the transmission/reception apparatus A, although the
reception mode is continued by the RF tuner after transmission
has been started, the RF tuner cannot detect a response signal
from the transmission/reception apparatus B which has requested
communication even when a predetermined period of time has passed.
Therefore, the transmission/reception apparatus A resumes
transmission by using a frequency time table which is different
from the list being used by another group and different from the
list which is currently being uséd, for example, the frequency
time table shown in the fifth column of table 3.
Since the transmission/reception apparatus B continues
detection of another transmission signal, it normally detects a
transmission signal from the transmission/reception apparatus A
which uses a frequency time table different from that of the

transmission/reception apparatus E.

When the transmission/reception apparatus B has succeeded in



transm ssion/reception apparatus A and confirnmation of the ID have been:
conpl eted, the control circuit 211B reads the comunication frequency |i st
stored in the storage circuit 212B,. apg sets the attenuation of the

vari abl e attenuator 218B at the nmaxi mum and, thereafter, operates the RF
converter 202B. Furthernore, the control circuit 211B rapidly changes the
RF frequency of the RF converter 202B, within the range of the read

- communi cation frequency list, by using, for exanple, the frequency tine

t abl e @t iioh,t He Phenyeeothan sghchabheud, tihehgbyespheadengivbg pover
spectrum Thereafter, the control circuit 211B reduces the attenuation of
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comuni cation frequency is changed according to the synchronous tining of
the VideRhidials HiaHny HWnRd use@mikhe igignaFaneiotid/1RgCeBkl On apparatus A
whi ch has conpl eted det'ection. On the other hand, since the _
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the RF tuner, it detecfs a response signal fromthe transm ssion/reception
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apparatuses in the wave reach e transm ssion/reception
appar%hﬁ%a& and, therefore, favorable reception is achieved.

Then, the transmission/recepfion apparatus B confirms, from
the read ID, that the signal currenfly being received is a signal
from the transmission/reception apparatus A which is permitted to
have communication.

Further, in the transmission/reception apparatus B, when
detection of the transmission signal from the
transmission/reception appafatus A and confirmation of the ID
have been completed, the control circuit 211B reads the
communication frequency list stored in the storage circuit 212B,
and sets the attenuation of the variable attenuator 218B at the
maximum and, thereafter, operates the RF converter 202B.

Furthermore, the control circuit 211B rapidly changes the RF
frequency of the RF converter 202B, within the ranée of the read
communication frequency list, by using, for exémple, the
frequency time table shown in the sixth column of table 3,
thereby spreading the power spectrum. Thereafter, the control
circuit 211B reduces thé attenuation of the variable attenuator

218B to start transmission.

e e e e



When the transmi ssion/reception apparatus A has succeeded in detecting t he
trransm ssion signal, it tries to extract the response signal which is
superposed on the received video signalggSince a normal response signal is
confirmed fromthe received video signal which is in favorable reception
state, the transm ssion/reception apparatus A transnts a response

i ndi cating "dupl ex communi cation succeeded" by superposing it on the video
signal which is already being transmtted. Wen the transm ssion/reception

apparatus B confipmy, tpe.r eshARaecaLobAl ckaghaAty s 'ChBl e CASRIALER! 105

succeedfd", i xes'the frequency tinme table to be used thereafter to
assure e transm ssion 1. | Qs i

the f _rgqrﬂben_c?;ﬁﬁ;eow etpllﬁél%@ SF i FigsS IGHE1TRIGHARSEUTEEOR, LHeE
coincides with, f.or gxa e, t fr n Iy | e At fi

of tabl Crehenies A ERER G SRR R AR, PR, SomBIEEEd, HEELoRH T

{he'response OPghAR PRAFEARRAG: - HAB EC o8 kb ary or bl es Since t

Ehe response/ _ X - conmuni cati on succeeded”. Since the

transm ssion/reception apparatys B cannat confirmthe.res S i

i ndi cat ﬁﬁ?:’iﬂﬂ%ﬁc‘iﬂﬂﬁ}ﬁﬁ’c%ﬁ itg’r? sﬁ?&@@%&é’@' %\‘Ordc?m yhgl%tlr ng%gsgﬁ)lﬁggggépti on
appar at us even en a predetermne eriod of tine _ha : it starts

transni skt d?’PWE%i%gr_eﬁqpqrfs?arﬁﬂ %Fg’&b&ﬁ’&%@ﬁé“?g%ﬁg’?%%%%g%éﬁ% e, the

frequency tinme table in the sixth colum of table 3, thereby returning into
t he abo\RPRRERYYSHR: f avorabl e reception state. _

As shown in table 3, the response signal from the
transmission/reception apparatus B is different from the
frequency time table which is being used by another group of
transmission/reception apparatuses in the wave reachable area of
the transmission/reception apparatus A and, therefore, favorable
reception is achieved.

When the transmission/réception apparatus A has succeeded in
detecting the transmission signal, it tries to extract the
response signal which is superposed on the received video signal.
Since a normal response signal is confirmed from the received
video signal which is in favbrable reception state, .the
transmission/reception apparatus A transmits a response
indicating "duplex communication succeeded" by superposing it on
the video signal which is already being transmitted. |

When the transmission/reception apparatus B confirms the
response signal indicating "duplex communication succeeded", it
fixes the frequency time table to be used thereafter to assure

the transmission path.
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Further, iR the above-descri bed brocess, when the group of

transm ssi on/ reception apparatuses C and D and the group of

transni ssi on/reception apparatuses A angyB use different comunication

frequency lists, no mutual interference occurs substantially because nutual

~interference decreases according to the ratio of tine in which these -groups

- use the sane frequency sinultaneously, and this case is identical to the

state where no transm ssion/reception apparatus group perform ng

~ transm ssi on [ ' e L gk s ' ' .

comuni cat i on%Tﬁﬁé, é?%%lgomlgﬁtg&?%é C‘Sej‘??ésse’pﬁ“lé%/éerpn?t e%é]ifn]?%@“{ﬁ%ﬂfpﬁlén edwel l'ing
house i i ch t Ay, u Lnky 1 in the

above- daaipares S Ehe HeRrIhIE O Y REt 0y ABRL AL oY 5, FihORhes

- Lransm S8l on/ recent) FRIALP AL U5 yend dtQerESBgetEEﬁ LhangLss! 881 ghanal s

&LOH}FPQHI n b55|§ f_edeg |ﬁn a hara useés Can , respectively wever,

en it cannot cQn ‘that .t D whi.ch i |

video SIFATE tha '[t&%alw%dmd SERET Sl PRE B BnCr gty aPPEERN o
ave co n t , ' ' ' ' I : i

Vi deo_ ol SHRE SLBFA Lrtoshe SRERRICHS Pofne:5CRTKEFRRy! PegartFess

{deo oUtRICKTRENR & S35 ; | i
accor ai MPE G T ey R SSRET Ao S APaL GPOLRBCRBGY | A BABBaF RRED LPRERD

transm ssi on apparatus, according to the .second or .third enbodi ngnt, an | D
whi oh | SHFSRERED 4 he M s FANTHG e FaCeRtd o SRt AR SaRd CPREOT

apparatus . . s . ; ;
confirm the response signal indicating "duplex communlcation

succeeded” from the transmission/reception apparatus A even when
a predetermined period of time has passed, it starts transmission
by using still another frequency time table, for example, the
frequency time table in the sixth column of table 3, thereby
returning into the above-described favorable reception state.

Further, in the above-described process, when the group of
transmission/reception apparatuses C and D and the group of
transmission/reception apparatuses A and B use different
communication fréquency lists, no mutual interference occurs
substantially because mutual interference decreases according to
the ratio of time in which these groups use the same frequency
simultaneously, and this case is identical to the state where no
transmission/reception apparatus group performing transmission
exists in the neighborhood, resulting in favorable communication.

Thus, radio interference is prevented in a multiple dwelling
house in which the used wave areas may overlap uncertainly.

Further, in the above-described process, there is a

e im e e i e e e g



performs~nutual inquiry of IDs with another apparatus to be permtted to
*have communi cation and registers the ID, in advance of use. Therefore, it
is possible to realize a video transgission apparatus which solves radio
interference and prevents intercepti. din a mul tiple dwel ling house in

whi ch the use wave areas may overl ap uncertainly. Further, the reception
node is al ways executed in advance of the transm ssion node to detect the
frequency tinme tables of all the apparatuses performng transmssion in the

sanme wave,.area, d transnmi ssion is, perfornmed by using.a frequency tine
L abl OFERLELFY Sohincs S C XN H IS R RRFRER P ABRE TR JReEnds 8761 B hese
apparatuses. If a transm ssion, si%pal fromthe other, apparatus . 82 which

has regtRSt ethe AR AN CHR D 1Pl ddite FTARSTIRT L THCEREAE i ned
period of tinme has passed after executing the transm ssion node,

r et r FRPAERY LS L p%?q Fr e IRPUSI iRt Y f 3‘5&1@?&5’ WHED tidbIc@nRntc s s
“different fromthe above-described frequency tine table. Therefore, it is
possi BPRE e R Wi TR IRIGEhdA SURGFRYSES frudhghireredgrde¥iAg80i o
interference in a nmultiple dwelling house in which the use wave areas may
over | bRt et$ af FaRsmitiecheiron fheh ©thede BRPGH attde Whitsln isheerpiffteeh is
permtted to have communication cannot be confirnmed, no audio and video
si gnate haee cepmnicaferatome gudics ansk gilsles 58 gnedisi 2geaovitgas from
transm ssi on apparatus which prevents interception in a nmultiple dwelling
housethe Fidin Tideusautpie Gy ttay?200edingh 227B shown in figure 5.

Thereby, regardless of the user's intention, interception
can be prevented.

As described above, according to the transmission apparatus
of the fourth embodiment, in the transmission apparatus according
to the second or third embodiment, an ID which is given to the

" apparatus during manufacture is.stored, and the apparatus
performs mutual inquiry of IDs with another apparatus to be

" permitted to have communication and registers the ID, in advance
of use. Therefore, it is possible to realize a video
transmission apparatus which solves radio interference and
prevents intercéption in a multiple dwelling house in which the
use wave areas may overlap uncertainly.

Further, the reception mode is always executed.in advance of
the transmission mode to deteét the frequency time tables of all
the apparatuses performing transmission in the same wave area,
and transmission is performed by using a frequency time table the
use f:equency of which is always different from those of these

apparatuses. If a transmission signal from the other apparatus



uncertainly. Accordingly, in a multiple dwelling house in which the use
wave areas may overlap uncertainly, radio interference is solved and
interception is prevented, and therefore, the transm ssion apparatus can be
applied to an interior wreless terninéz(ﬁ a front-door visual phone or a
visual telephone. While in this fourth enbodinent a digitized audi o signal
is subjected to PCM other conpressive codi ng nethods may be used. Further,
while in this fourth enbodi ment the NTSC systemis used as a standard

tel evision signal, the PA_ systemor the SECAM system nay be used. 83
APPLI CABRLFIERR §RERRSEREy SORUIM RE 10T LA R AHP Chshretars Wergmi m
1, arelay statiopn is provided between a naster station and a sl ave station
whi ch tPﬁ%@ﬁ??rWPﬂl%% RYTiRAi of byiTR i S iRRPSEHi HhE RRGutidisk t

transm ssion signpal fromthe nmaster station includes information indicating
t he addFE%%s%%sgh%nsm%@%'s?%ﬁ?%ﬁﬁ%&ﬁ?%?ﬁr%ﬁuRﬁﬁﬁP%ﬁeQMhXHﬂqqﬂg'§EIf-station
receives a signal fromthe relay station, the relay station nodul ates the

frequenEyeBReRFY TR FRES VR ER ohF (it frrand from ithe by atideisardied

frequency and outputs it, and the slave station recognizes that the

t r ansni 55¢GRERFEYnbime stabke gnaTheretered 1o ineowsible a9 orealdidze Heen

nodul at es the m nut e- power wave to the frequency specified by the relay

st at i onVideerepyneniagion APRARR YR NEH s Tl yes rajdionvdert arffenessteerin a

station and the slave station. Therefore, this apparatus enables
multiple dwelling house in which the use wave areas may overlap
uncertainly.

Further, in the reception mode, when thé ID which is
permitted to have communication cannot be confirméd, no audio and
video sigﬁals are output. Therefore, it is possible to realize a
video transmission appératus which prevents interception in a
.multiple dwelling house in which the use wave areas may overlap
uncertainly.

Accordingly, in a multiple dwelling house in which thé use
wave areas may overlap uncertainly, radio interference is solved
and interception is prevented, and therefore, the transmission
apparatus can be applied to an interior wireless terminal of a
front-door visual phone or a visual telephone.

While in this fourth eﬁbodiment a digitized audio signal is
subjected to PCM, other compressive coding methods may be used.

Further, while in this fourth embodiment the NTSC system is

used as a standard television signal, the PAL system or the SECAM

system may be used.



trarsmission in the case where the distance between the master station and
the slave station exceeds the reachable range of the mn nute-power wave.
According to a transm ssion apparatug, of Claim2, in the transm ssion
apparatus of Claim1l, a standard tel P si on signal is used as the

transm ssion signal in the forward path fromthe nmaster station to the .
slave station, and a PCM audi o signal and the information indicating the
address of the slave station and the reception frequency specified by the

sel f - | uper a video signal during the vertical blanking
periogﬁgﬁieﬁ%f%f%gofgigﬁgﬁgqugrefore, t hi s apparatus enabl es 84
transm ssign in f.he case where t.he.di stance getme n &he ster station and
the ol ave SERTESHNG E2ods ERDSPUSSHED GPPEAGETSH OEhSLALRULe- BofBl “Wave.
Furt he when, t he standard tel evision signal .is used, as the transni ssion

i gnaP FATHER phR BEQTHOSS JREFVESR 4 HEAT RO STAT N (41 catT XY i Sddibss of
“the sl aye station, and, t he rece(igg frequency specified by the self-station
can BENLEROTRRRERID YHRSS (e STt ghh 2 2GE o THTHE & PO T 4957 on

apparatus of Caim3, this transm ssion apparatus, is provided with a
t r anshf RREPLHEL PR oS INTRF £eAm er e magth %‘eﬁm N udesh dateIAteAsi on
signal and a receiver having an RF tuner which recejves the standard

t el eviRibrakingathe 13ddtRIRI RS Wt chakh Fetiy anst & ifFeguangisfitssi on are

- detected wthin the reception band of the RF tuner in advance of use, the
det ectHCh r ebRetRl sl ongreeeyqp 2 signal from the relay station,

the relay station modulates the frequency of the wave received
from the master station to a different frequency and outputs it,
and the slave station recognizes that the transmission signal is
a signal directed to the self-station and then modulates the
minute-power wave to the frequency specified by the relay station,
thereby establishing a transmission path betﬁeen the master
station and the slave station. Therefore, this apparatus enables
transmission in the case where the distance between the master
station and the slave station exceeds the reachable range of the
minute-power wave;

According to a transmission apparatus of Claim 2, in the
transmission apparatus of Claim 1, a standard television signal
is used as the transmission signal in the forward path from.the
master station to the slave station, and a PCM audio signal and
the information indicating the address of the sléve station and
the reception frequency specified by the self-station are
sﬁperposed on a video signal during the vertical blanking period

of the video signal. 'Therefore, this apparatus enables



in both of the transmitter and the receiver, and the power spectrumis
spread by changing the frequency within the range of the conmunication
frequency list to perform spread spec 4un1connunication. Therefore, it is
possible to obtain a transm ssion apd% atus which reduces the influence of
mul ti-path. According to a transm ssion apparatus of C.aim4, in the
transm ssion apparatus of Claim 3, the transm ssion power is automatically
changed in accordance with the use frequency band width so as to keep the
power |t er unit.band widih copstant., Therefore, this apparatus
enablgggggg%§ﬁgggiéﬂ %PeaCﬁFﬁuwégﬁﬁmgﬁemgﬁﬁt?%9%lb%ﬁV%ﬁnd%%% tehterfere
W th reception 5 of _an existing radi 9 conmuni cati on appar at us.

Accor di ﬁgRPB angy EHSnFiéVSnsgiﬁh?’at %’éc%?gﬁ theén B?a%ha]?%%f?‘%% MR stm
apparatus.of G aim3 or 4, the frequency during the copmmunication is :
chang@&nPﬁe§§REﬁFoH?¥ﬁtioﬁuﬁFﬁﬁrth§h§9nghﬁoﬁBE§d?Fﬁiﬁﬁl%V1§h%nv$H@%a%ignal.
Ther ef,or e, gisordering of the, videp signal due to the frequency change can
be redfcBdedr 8SuFREnETARSHL8ELCR r 5hERe Esi blre WWEM ausbi@veionadgndudie ty.
A@cordig to a trangnission apparatus of Claim6, in the transm ssion
appar aft grQEEbPBi ABAt6a5RYT of De afdeess 1 @f sthey $haie oftaiipmiand the
transnitted,bg superposing it on the video signal in the blanking period.
Ther eFGFEPTEPN| §rBEUSRAY eSPRCEEIRY Y t e oprt Et SRt 9N t¢an rhecei ving
apparatus fromthe transm ssion apparatus. According to a transm ssion
appar 8§¥BSTBPSefapntlre trampmission signal.

According to a transmission apparatus of Claim 3, this
transmission apparatus is provided with a transmitter having an
RF converter which generates a standard television signal and a
receiver having an RF tuner which receives the standard
television signal, frequencies which can be used for video
transmission are detected within the reception band of the RF -
tuner in advance of use, the detected frequencies are registered
in both of the transmitter and the receiver, and the power
spectrum is spread by changiné the frequency within the rénge of
the communication frequency list to perform spread spectrum
communication. Therefore, it is possible to obtain a
transmission apparatus which reduces the influence of multi-path.

According to a transmission apparatus of Claim 4, in the
transmission apparatus of Claim 3, the transmission power is

~automatically changed in accordance with the use frequency band
width so as to keep the power density per unit band width
constant. Therefore, this apparatus enables transmission at a

‘minute-power wave level which does not interfere with reception



transni ssi gn apparatus according to any of Clains 3 to 6, an audi o signal
is subjected to PCM and the PCM audi o signal is transmtted by superposing
it on the video signal in the blanking period. Therefore, noise in the
audi o signal due to the frequency chan8é is renoved, resulting in

transm ssion with inproved sound quality. According to a transm ssion
apparatus of Claim@8, first and second transm ssion/reception apparatuses
are constructed by using the transm ssion apparatus according to any of
Clainms 3 to 8 and the frequency is changed within the communi cation
frequens an séxidtiong tiediv gheamuiniapidmsy appansdasower frequency 86 or
in the reverse order, by using different frequency tinme tables for the
first and seaendrdiagstossi tmanenépsion apparatuseef CThaimf dr einnth@al
control is realized between the respective transm ssion/reception

appar at tisessmbssonli agpd mataug reh Clisisn dh appar dthes fofeqUiemion Furina fde
transm ssion apparatus of Claim8, the previously registered comrunication
f r equengymhisi ca i o efls Wdteamgdditim gs strivh moomimati icat ivdithartdhe sfymshronous
conmmruni cation has been started, a second communi cation frequency |ist which
i s obt ai nRth@Yotluphe caidery signalkgi sTiespelf cwemmui satdeni fg esfuerioy Widgo i s
desirably updated.according to the information as to whether the .
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sol ved. According to a transm ssion apparatus of Claim10, in the

transm $5480 BpPasnissias ot th ngngxowny infadd ajualixyt.o 9, an 1D

According to a transmission apparatus of Claim 6, in the
transmission apparatus according to any of Claims 3 to 5, a
control signal is transmitted by superposing it on the video
signal in the blanking period. Therefore, it is possible to
control the operation of the receiving apparatus from the
transmission apparatus.

According to a transmission apparatus of Claim 7, in the
transﬁission apparatus accordiﬁg to any of Claims 3 to 6, an
audio signal is subjected to PCM, and the PCM audio signal is
transmitted by superposing it on the video signal in the blanking
period. Therefore, noise in thé audio signal due to the
frequency chénge is removed, resulting in transmission with
improved sound quality.

According to a transmission apparatus of Claim 8, first and
second transmission/reception apparatuses are constructed by
using the transmission apparatus'according to.any.of Claims 3 to
8, and the frequency is changed within the communication

frequency list, from the higher'frequency to the lower frequency



whi‘ch is" given to the apparatus during manufacture is stored, and nutual
“inquiry of IDs is performed with another transm ssion apparatus which is
permtted to have conmuni cation in advance of use, and then the IDis
_registered. Therefore, radio interfdfnce between the transmi ssion
apparatuses i.s avoided. According to a transm ssion apparatus of Caim 11,
i.n the transm ssion apparatus of Claim 10, the reception node is executed

i n advance of the transm ssion node to detect the frequency tinme tables of
all other transm ssion apparatuses which are performng transm ssion w thin
the S&néNwEDE ZPE¥Ers@narfeanshY sesbndidibeerenthetr ePueRFhd e rteRidy tine
table the use. 87 frequency of which is always different fromthose of

t hes&ost hee £iafEnPBdi SACAPPaF HARSBESSIPRATSCTR B aRPAAIIAR from

anot her apparatus which has requested comuni cation cannot be detected even
whenThepeéaseer Brhudl peenbrobf 15| heahbhzed et tidhre StLFRSF Yhe

transm ssion node, retransm ssion is performed by using a frequency tine

t abl éranshésenony reaepheonr appanaluseése tabl e which has been used.
Therefore, radio interference between the transm ssi on apparatuses is

avoi ded. Acordling the & thrasmission apparatys of Claim 92, innthee

transm ssion apparatus of Claim10 or 11, when the ID which is permtted to
havetrenmsmassabnhoappanabusbef cOhdimn®d time tieceviomeply aregisisgreaglit put of
audi o or video is stopped. Therefore, interception is avoided. According
to acomansthtrasion freefodnoy Tiatnid3usedrwhary stating the

communication and, after communication has beeﬂ started, a second
communication frequency list which is obtained by duplicating the
registered communication frequency list is desirably updated
according to the information as to whether the communication is
good or bad. Therefore, the influence of multi-path is solved.

According to a transmission apparatus of Claim 10, in the
transmission apparatus according to any of Claims 3 to 9, an ID
which is given to the apparatus during manufacture is stored, and
mutual inguiry of IDs is performed with another transmission
apparatus which is permitted to have communication in advance of
use, and then the ID is registered. Therefore, radio
interference between the transﬁission appaiatuses is avoided.

According to a transmission apparatus of Claim 11, in the
transmission apparatus of Claim 10, the reception mode is
executed in advance of the transmission mode to detect the
frequency time tables of all other transmission apparatuses which
are performing transmission within the same wave area, and

transmission is performed by using a frequency time table the use



station is provided between a master station and a slave station which
transmt video or audio by utilizing a m nute-power wave, a transm ssion
signal fromthe naster station includes information indicating the address
~of the slave station and a frequency a87which the self-station receives a
signal fromthe relay station, the relay station nodul ates the frequency of
the wave received fromthe nmaster station to a different frequency and
outputs it, and the slave station recognizes that the transm ssion signal
is a S|gnal directed to the self-station and then nodul ates the

m nut e- poeguengy eof owhieh f i alarays shidfgtant Hrahdhasgenp fsttdieisen otihtear eby
establishing a transm ssion path between the master 88 station and the
sl ave strnansmisThercipparatides netioeh ehabtazsnisgion ssignal fadwe case
where the di stance between the master station and the slave station exceeds
t he r eazhebher raprrratus hiihnhas prmrestec cofoeuridiatg ano canmodnd® ssi on
met hod of Caim114, in the transm ssion nethod of Caim 13, a standard

t el evi siebestetatves wisen asprduetemmismd genic] grfaltime thees famsadd pat h
fromthe master station to the slave station, and a PCM audi o signal and

t he i nfafvat i startihg athe gt tdresnaicel iess mefdd, he:eﬂﬂmxsnsiwﬁomn iangheiriformed
reception frequency specified by the self-station are superposed on a video
si gnal oyrusing he fesdqueady bt ki tradp Jze rd itk eafertth ef nond e es ifeajuentye dier e,
this nmethod enables transm ssion in the case where the di stance between the
mast er salalé owhibell hée Isdarvausddit | Thexeerts, tﬂ‘aad:r@an{taetﬁﬁefam et videmn

m nut e- power
the transmission apparatuses is avoided.

According to a transmission apparatus of Claim 12, in the
transmission apparatus of Claim 10 or 11, when the ID which is
permitted to have communication cannot be confirmed in the
reception mode, output of audio or video is stopped. Therefore,
interception is avoided.

Accordihg to a transmission method of Claim 13, a relay
station is provided betwéen a master station and a slave station
which transmit video or audio by utilizing a minute-power wave, a
transmission signal from the master station includes information
indicating the address of the slave station and a freqﬁency at
which the self-station receives a signal from the relay station,
the relay station modulates the frequency of the Qave received
from the master station to a different frequency and outputs it,
and the slave station recognizes that the transmission signal is
a signal directed to the self-station and thén modulates the
minute—power wave to the frequency specified by the relay station,

thereby establishing a ﬁransmission path between the master



wave. " Furt her, when the standard tel evision signal is used as the

transm ssion signal, the PCM audi o signal and the information indicating -
the address of the slave station and the reception frequency specified by
the self-station can be superposed o tﬁg transm ssion signal. According to
a transmssion nethod of Claim15, this nethod uses. a transmtter having an
RF converter which generates a standard tel evision signal and a receiver
havi ng an RF tuner which receives the standard tel evision signal,

frequengi es. which, can be used faqr, videq,.transm ssiqn are detected within

t he recsetp%eﬁlo?fl I etﬁea‘ﬁ: s[tlﬁ%éTorﬁ‘n %Fa‘??c%’%ﬁ' Jg'&s F‘P?é:q\ﬂ’& es g9
frequencies are registered in both of the transmtter and the receiver, and
t he po{/}\ﬁa%sdré]ﬁsr i hesfss "&’rﬁﬁgl% HEtPREguERLYeR FDE PRELRENge of
the co ication, frequency list to perform spread spectrum conmuni cation
Ther ef %&%qn iAGdhg ST SHALON SXCERMEn RS SR(DARGE WAPGR PEdLBES the
i nfluence of nulti-path. According to a transm ssion nethod of Claim16, in
the tr IHSHEESTRAVSTWRARE of C ai m 15, the transnission power is

automatically changed in accordance with the use frequency band width so as
to keep the %SﬁéFdBEEsFPyapEFaﬁﬁm%sﬁbﬂﬂ P elred cofi sEbaim rigfotlee this

nmet hod enabl es transm ssion at a m nute-power wave | evel which does not

i nt er f FERERIFSicremetdiPbofaflaims didng ar stesdasdntisilexisdanapgpanaluds

According to a transm ssion apparatus of Claim17, in the
used as the transmission signal in the forward path from the

master station to the slave station, and a PCM audio signal and
the information indicating the address of the slave station and
the reception frequency specified by the self-station are
superposed on a video signal during the vertical blanking period
of thé video signal. Therefore, this method enables transmission
in the case where the distance between the master station and the
slave station exceeds the.reachable range of the minute-power
wave. Further, when the standard television signal is used as
the transmission signal, the PCM audio signal and the information
indicating the address of the slave étation and the reception
- frequency specified by the self-station can be superposed o the
transmission signal.
According to a transmissioﬁ method of Claim 15, this method
uses a transmitter having an RF converter which generates a
standard television signal and a receiver having an RF tuner
which receives the standard television signal, frequencies which
can be used for video transmission are detected within the

reception band of the RF tuner in advance of use, the detected



stransm ssion nmethod of aim15 or 16, the frequency during-the

tommuni cation is changed in synchronization with the synchronous tim ng of
the video signal. Therefore, disordering of the video signal due to the '
frequency change can be reduced, resfi®ing in video transm ssion with

i nproved i mage quality. According to a transm ssion nethod of Claim18, in
the transm ssion nethod according to any of Clains 15 to 17, a control
signal is transmitted by superposing it on the video signal in the blanking:
period. Therefore, it is possible to control the operation of the receiving
appar Ataguepsheeharer HAIHFESTOA dppeeeh LT the gorapemwithely and Lhe

transm ssion method of Aaim19, in the transm ssion method according to
any orecpaves,18nfdothe paverusPectrgralsispred] &Y «changaythed t he PCM
audio signal is transmtted by superposing it on the video signal in the

bl ankExgapenrydwithépetbeerange s@P i Hhe heoran beat gl fxrauency Hel % duency
change is renoved, resulting in transm ssion with inproved sound quality.
Accor genforn spreadsapestownneonoenitattien m 20hefefgreantt skegprissible
transm ssi on/recepti on apparatuses each perform ng the transm ssion net hod
accor tibngbteinng bfatbmissidh metled awkeiqh ovediecks drite tivef Yuesmmeernefy i s
changed within the comruni cation frequency list, from-the higher frequency
to t hmulbiepathequency or in the reverse order, by using different
frequency tinme tables for the first and second transm ssion/reception

appar at usesfAccording to a transmission method of Claim 16, in the

transmission method of Claim 15, the transmission power is
automatically changed in accordance with.the use frequency band
ﬁidth so as to keep the power density per unit band width
constant. Thefefore, this method enables transmission at a
minute-power wave level which dées not interfere with reception
of an existing radio communication apparatus.

According to a transmission apparatus of Claim 17, in the
fransmission method of Claim 15 or 16, the frequency during the
communication is changed in synchronization with the synchronous
timing of the video signal. Therefore} disordering of the video
signal due to the frequency change can be reduced, resulting in
video transmission with improved image quality.

'Aécording to a transmission method of Claim 18, in the 
transmission method according to any of Claims 15 to 17, a
control signal is transmitted by superposing it on the video
signal in the blanking period. Therefore, it is possible to
control the operation of the receiving apparatus from the

transmission apparatus.



Therefore, "mutual control is realized between the .respective

t ransmi ssi on/ reception apparatuses. According to a transm ssion nethod of
Claim 21, in the transm ssion nmethod of C aim 20, the previously registered
comuni cation frequency list is used when stating the conmunication and,
after communi cati on has been started, a second conmuni cation frequency |i st
whi ch is obtained by duplicating the registered communi cati on frequency
list is desirably updated according to the information as to whet her the
comruni cation is good or bad. Therefore, the influence of multi-path is

sol ved. AccofBFRAFIiBdate ranthREPbISIRR MREMAd @hiGhaim 1% tife the 91
transm ssi on nmethod according to any of Clains 15 to 21, an ID which is

gi ven ttFansdigsioraiedhedr prgokaangakeureyi efsEdpdms AhdtaulBal anngudiy of
IDs is performed wi th another transm ssion a@paragus which is permitted to
have c&HIRRilcaSi SHPISCheFakeePEM, uded BhE PR¥navdeo| pigrat ey st er ed.
Therefore, radio interference between the transm ssion apparatuses is

avoi dedTaREBGtEEAg b0 SHPEFRASATNSs L EnoRethedvédea aignal, innthdeblanking
transm ssion method of Caim22, the reception node is executed in advance
of t hePerdRshi sdiherefede 1 8odeecedn the Pudigemégneilndueabbethef all ot her
transm ssi on apparatuses which are performng transm ssion within the sane
wave af&gaughgyt chRAsSEsdsolenevpds f seselit byg ush ngransmissiomywitme tabl e
the use frequency of -which is always different fromthose of these other

t r ansnilgwirevedpgavadugesliviien a transmni ssion signal from anot her apparatus

According to a transmission method of Claim 20, first and
second transmission/reception apparatuses each performing the
transmission method according to any of Claims 15 to 19 are
provided, and the frequency is changed within the communication

. frequency list, from the higher frequency to the lower frequency
or in the reverse order, by using different frequency time tables
for the first and second transmission/reception apparatuses.

" Therefore, mutual control is realized between the respective
transmission/reception apparatuses.

According to a transmission method of Claim 21, in the
transmission method of Claim 20, the previously registered
communication frequency list is used when stating the
communication and, after communication has been started, a second
communication frequency list which is obtained by duplicating the
registered communication frequency list is desirably updated
according to the information as to whether the communication is

good or bad. Therefore, the influence of multi-path is solved.

According to a transmission method of Claim 22, in the



whi ch 'has requested communi cation cannot be detected even when a
predeterm ned period of tinme has passed after starting the transm ssion
node, retransnmission is performed by using a frequency tine table different
fromthe frequency tinme table which ha®? been used. Therefore, radio
interference between the transmi ssion apparatuses is avoided. According to
a transm ssion nethod of Caim24, in the transm ssion nethod of C aim 22
or 23, when the ID which is permtted to have comuni cati on cannot be
confirmed in the reception node, output of audio or video is_stopped.
Ther ef of&ansRiEsEEpt msﬁhpgl agsPgadng togany of MElaimy 15 spemLsi @k 1D
apparatus conprising: a master station transmtting video or audio by
utilizi W§ighmigugévepwep hBeearnRasphye dupingmapy w¥e nds Wrkrdr andi o
by utilizing_ a mnute-power wave; and a relay station placed between the
mast er BUAURdNiaAYirNeof| AVe isappshomRedhwiEl phakhkelr shparsnistd@ach ot her
by a distance longer than the reachabl e range of the m nute-power wave,
wher ei nagparatysi whiich dsgpermittadt he have erommaniontior| imjeadvancedef t i on
to original information such as video or audio, information indicating the
addr essusk,t hadskthesa ShatEBn;sandglﬁteradtloﬁhendfoae»ngadlﬁrequency at
whi ch the self-station

interference between the transmission apparatuses is avoided.

According to a transmission method of Claim 23, in the

transmission method of Claim 22, the reception mode is executed

in advance of the transmission mode to detect the frequency time

tables of all other transmission apparatuses which are performing

transmission within the same wave area, and transmission is

performed by using a frequency time table the use frequency of

which is always different from those of these other transmission

apparatuses. When a transmission signal from another apparatus

which has requested communication cannot be detected even when a

predetermined period of time has passed after starting the

transmission mode, retransmission is performed by using a

fréquency time table different from the frequency time table

which has been used. Therefore, radio interference between the

transmission apparatuses is avoided.

According to a_transmission method of Claim 24, in the
transmission method of Claim 22 or 23, when the ID which is
permitted to have communication cannot be confirmed in the

reception mode, output of audio or video is stopped. Therefore,

interception is avoided.



recei ves a'signal fromthe relay station; said relay station nodul ates the
frequency of the m nute- power wave received fromthe master station to a
different frequency and outputs it; said relay station transmts
information about a frequency at whicl®2he self-station receives a signal
fromthe slave station; and when the slave station recogni zes that the
transm ssion signal is a signal directed to the self-station, it nodul ates
t he m nut e-power wave to the frequency specified by the relay station and
transmts the video or audio, thereby establishing a 93 transm ssion
pat h between the nmaster station and QI#IMI ave station. 2. A transm ssion
apparatus as described in Caim1l wherein: a standard television signal is
used a3.tha transnission apgaabtiia tbmptbsiagd path fromthe master station
to the slave station; and a PCM audi o signal and the information indicating
t he addresa ofaster Jtard osi atraasmdnd inhevideepbroautilegbgnayiipedndi ed by
the self-station are superposed on a video signal during the verti cal
bl anki mgnpee+pewet wheeyi deo signal. 3. A transnission apparatus
conprising: a transmitter having an RF converter which generates a standard
tel evi si on sSisirAle sxatdeR taankadithdngnvREebuber awbiehbyeaeivesihfea
standard :
minute-power wave; and
a relay station placed between the master station and the
slave station which are placed apart from each other by a
distance longer than the reachable range of the minute-power
wave;
wherein a transmission signal from the master station
includes, in addition to original information such as video or
audio, information indicating the address of the slave station,
and information indicating a.frequency at which the self-station
-receives a signal from the relay station:
said relay station modulates the frequency of the minute-
power wave received from the master station to a different
frequency and outputs it;
said relay station transmits information about a frequency at
which the self-station receives a signal from the slave station;
and
when the slave station recognizes that the transmission
signal is a signal directed to the self-station, it modulates the

minute-power wave to the frequency specified by the relay station

and transmits the video or audio, thereby establishing a
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tel evision signal; available frequency detection neans for detecting
frequenci es which can be used for video transmi ssion, within the reception
band of the RF tuner, in advance of use; detected frequency registration
neans for registering the detected fr9juenci es, as a conmuni cati on
frequency list, in both of the transmtter .and the receiver; and spread
spect rum conmuni cati on neans for spreadi ng the power spectrum by changi ng
the frequency within the range of the 94 conmuni cati on frequency |ist,
and perform ng spread spectrum comuni cation. 4. A transm ssion apparatus
as detcanbwilsshol] pahh3betivedrrtienm2stengstatiem and othgowsarveont rol neans
for automatically changing the transm ssion power during the comrunication
in acebatlanue with the use frequency band width so as to keep the power
density per unit band width constant. 5. A transm ssion apparatus as
described in Caim3 or 4 further conprising frequency changi ng neans for
changi ng the frequency during the comunication, in synchronization with
t he sgnchBRohemasshissignobppheatiideassdgaatribéd intChatmi kswiverejpar at us as
described in any of Clainms 3 to 5 further conprising control signal
super posi & Gramdardd aedrvisiion stgnalfl ds usadsast thegtaansmissioai gnal by
superposing it on the video signal in the blanking period, during the
comusigakloin The Afbrwasdi sstiont sapatied utasiSesleseat bmd da ey sifavd ai s 3

to 6
station; and
a PCM audio signal and the information indicating the address
of the slave station and the reception frequency specified by the

self-station are superposed on a video signal during the vertical

blanking period of the video signal.

3. A.transmission apparatus comprising:

a transmitter having an RF converter which generates a.
standard television signal;

a receiver having an RF tuner which receives the standard
television signal;

available frequency detection means for detecting frequencies
which can be used for video transmission, within the reception
band of the RF tuner, in advance of use; | |

detected frequency registration means for registering the
detected frequencies, as a communication frequency list, in both
of the transmitter and the receiver; and

spread spectrum communication means for spreéding the power

spectrum by changing the frequency within the range of the
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furtther Conprising audio signal superposition and transni ssion neans for
subj ecting an audio signal to PCM and transnmitting the PCM audi o signal by
superposing it on the video signal in the blanking period, during the
communi cat i on. 95 8. A transm ssi @ apparatus conprising: first and
second transm ssion/reception apparatuses each conprising a transm ssion
apparatus described in any of Cains 3 to 7; frequency changi ng order
control neans for controlling the frequency changi ng order, during the
communi cation, in such a manner that the frequency is changed in one
di r ectommunfcamibhefhieghencyr dfaepcgnd opéhfotroieyg $preadneyectrdimom t he
| ower frequency to the higher frequency, within the range of the
comuabaathosatieguency |ist, and when the frequency reaches the end of the
frequency list, it is returned to the beginning of the frequency |ist; and
communi cation control neans for controlling the first and second
transm ssion/reception apparatuses to realize duplex comuni cation, by
usi ngaa fpeguanewmilsisi®nt abpbaraftusheshdeberfibedt iand1semoBdfurther
transm ssi on/recepti on apparatuses always use different frequencies. 9. A
trans &”_bﬁﬁk_ﬁ}Biﬁ?pﬁﬁrahﬁﬁiQé_idﬁsﬁbwbﬁdcbﬂtﬁbﬁl Me&n$ Uf b hesuEomadt i & oy
communi cation frequency |list updation neans which uses the previously
regi SEﬁéﬁéiﬁg”ﬂHél cabhonibEeaHepsWel | 8hr NN 19é atbmBuh Ea €LHMUM cat i on, and
uses a second conmuni cation

accordance with the use frequency band width so as to keep the

power density per unit band width constant.

5. A transmission apparatus as described in Claim 3 or 4 further
comprising frequency changing means for changing the frequency
during the communication, in synchronization with the synchronous

timing of the video signal.

6. A transmission apparatus as described in any of Claims 3 to 5
further comprising control signal superposition and transmission
means for transmitting a control signal by superposing it on the

video signal in the blanking period, during the communication.

7. A transmission apparatus as aescribed in any of Claims 3 to 6
further comprising audio signal superposition and transmission
means for subjecting an audio signal to PCM, and transmitting the
PCM audio signal by superposing it on the video signal in the

blankihg period, during the communication.
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frequéncy Iist obtained by duplicating the registered conmunication
frequency list after the communicati on has been started, and updates the
second communi cation frequency list as 96 desired by exchangi ng the
result of communication, i.e., whether98t is good or bad, between the first "
and second transmni ssion/reception apparatuses. 10. A transm ssion apparatus
as described in any of Clains 3 to 9 further conprising: |ID storage neans
for storing an identification nunber (hereinafter referred to as an ID)
which is given to the transm ssion apparatus during manufacture; and ID
i nqui r$-and tagnswigsion appagatus pempoiaing: nutual inquiry of IDs with
anot her transm ssion apparatus which is permtted to have communication in
advance of flizmst angl segicsice tinag sttie skibn/téceptivanappaghensappaaghus as
described in Caim 10 further conprising: frequency setting means which
al wayscerpriséngt het renspi ssionalepa ra auly adescofbddieirn rans s VlimddE to
detect the frequency tine tables of all other transm ssion apparatuses
whi ch &pe7perform ng transm ssion within the same wave area, and performs
transmi ssion by using a frequency tine table the use frequency of which is
al ways di f fferegquerioyorhiangd@gobrideeseont bol heansntssi 68nBPHAI BhySLRe and
retransm ssion neans for performng retransm ssion by using

frequency changing order, during the communication, in such a

manner that the frequency is changed in one direction, from the

higher frequency to the lower frequency or from the lower

frequency to the higher frequency, within the range of the

communication frequency list, and when the frequency reaches the

end of the frequency list, it is returned to the beginning of the

frequency list; and

communication control means for controlling the first and

second transmission/reception apparatuses to realize duplex

communication, by using a frequency time table in which the first

and second transmission/reception apparatuses always use

different frequencies.

9. A transmission apparatus as described in Claim 8 further
comprising communication frequency list updation means which uses
the previously registered communication frequency list when
stating the communication, and uées a second communication
frequency list obtained by duplicating the registered
communication frequency list after the communication has been

started, and updates the second communication frequency list as
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a frequency tine table different fromsaid frequency tinme table 97 when
a transm ssion signal from another apparatus which has requested

conmmuni cati on cannot be detected even when a predeternined period of tine
has passed after starting the transm sgign node. 12. A transm ssion
apparatus as described in Claim210 or 11 further conprising output stop
means for stopping output of the original information such as audio or -

vi deo, when the ID which is permtted to have conmmuni cati on cannot be
confirmed in the reception node. 13. A transm ssion nethod for nutually
transm fekNgedi ¥§oeRthanging beheesswl trest efontiaii it i, a8 gvevisddidmon by
utilizing a mnute-power wave, wherein: a relay station is placed between

the masgerist gbb@noanbad Nebétayen stisd | b ohiady adecdgidiced apart from each
other by a distance longer than the reachabl e range of the m nute-power

wave; atggﬁgﬁﬂgggb@nré¢gp@ioﬁrgp@éf&taggger station includes, in addition
to original information such as video or audio, information |nd|cat|ng t he

address of the slave station, and information indicating a frequency at
which the self-station receives a signal fromthe relay station; said relay

Stat'0”1UDdUhﬁ%?én&ﬂ@sé&SHU8?§¥rQEu§h@s”&égéﬁib@@“@ﬁ &@yeofeéiéﬂﬁg jregn the
master station to a differen -
9 further comprising:

ID storage means for storing an identification number
(hereinafter referred to as an ID) which is given to the
transmission apparatus during manufacture; and

ID inguiry and registration means for performing mutual
inquiry of IDs with another transmission apparatus which is

permitted to have communication in advance of use, and

registering the ID.

11. A transmission apparatus as described in Claim 10 further
comprising:

frequency setting means which always executes the reception
mode in advance of.the transmiésion mode to detect the frequency
time tables of all other transmission.apparatuses which are
performing transmission within the same wave area, and performs
transmission by using a frequency time table the use frequency of
which is always differént from those of these other transmission
apparatuses; and

retransmission means for pérforming retransmission by using

a frequency time table different from said frequency time table

U O R



98 frequency and outputs it; said relay station transmts information about
a frequency at which the self-station receives a signal fromthe slave
station; and when the slave station recognizes that the transm ssion signal
is a signal directed to the self-stat9gn, it nodul ates the m nute-power
wave to the frequency specified Qy the relay station and transmts the

vi deo or audio, thereby establishing a transm ssion path between the master
station and the slave station. 14. A transm ssion nethod as described in
Claim 13 wherein: a standard television signal is used as the transm ssion
Si gnalwhen tahet farismmirshs jpat s fgrad themasicthest apparatast kbhishahasst at'i on;
and a PCM audi o signal and the information indicating the destination

st at i atequekide camapiicatforequenot dpeddtieed ey etiviea siakeh- at ation are
superposed on a video signal during the vertical blanking period of the

Vi deo ¢t errdined\ geRintsdn &S i e Teia30 Palseledparfiernista ritiags kthesi on bet ween
a transmtter having an RF converter which generates a standard tel evision
si gnal s raaidinos & @sreink®de havi ng an RF ‘tuner which receives the standard

tel evision signal, wherein: in advance of use, frequencies which can be
used for video

12. A transmission apparatus as described in Claim 10 or 11
further comprising output stop means for stopping output of the
original information such as audio or wvideo, when the ID which is
permitted to have communication cannot be confirmed in the

reception mode.

13. A transmission method for mutually transmitting video or
audio between a master station and a slave station by utilizing a
minute-power wave, wherein:

a relay station is placed between the master station and the
slave station which are placed apart from each other by a
distance longer than the reachable range of the minute-power
wavé;

a transmission signal from the master station includes, in
addition to original information such as video or audio,
information indicating the address of the slave station, andl
information indicating é frequency at which the self-station
receives a signal from the relay station;

said relay station modulafes.the frequency of the minute-

power wave received from the master station to a different
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99 transmi $sion are detected within the reception band of the RF tuner; the
détected frequencies are registered, as a conmunication frequency list, in
both of the transmitter and the receiver; and the power spectrumis spread
by. changing the frequency within the résége of the comunication frequency
l'ist, thereby perform ng spread spectrum comuni cation. 16. A transm ssion
nmet hod as described in Caim15, wherein the transm ssion power during the
communi cation is automatically changed in accordance with the use frequency
band width so as to keep the power density per unit band w dth constant.

17. A tfregsensy endnreulipdtas idescribed in Caim 15 or 16, wherein the
frequency during the conmunication is changed in synchronization with the
synchr onoussdidrirglayf dtetiomeraigridls itforAatians abssiton fekhodnay at
described in any of Clainms 15 to 17 wherein, during the conmunication, a
cont r owhdichnahel sellfassaittibad rbyesuper posiggal t £oomt tige vé Ugwe Sgmelonp t he
bl anki ng period. 19. A transm ssion nethod as described in any of Cains 15
to 18 wherein, during the comunication, an audio signal is subjected to
PCM and the PCM audio signal is transmtted by superposing it 100 on
the. video sitlgsalthe dlherd|sddintg RRIGoYiz2S thAakr ahenitgsnemigetbad,

wherein: each of first and second transm ssion/reception apparatuses

- signal is a signal directed to the self-station, it modulates the
minute-power wave to the frequency specified by the relay station .
and transmits the video or audio, thereby establishing a

transmission path between the master station and the slave

station.

14. A transmission method as described in Claim 13 wherein:

a standard television signal is used as the transmission
signal in the forward path from the master station to the slave
station; and

a PCM audio signal and the information indicating the
destination station and the reception frequency specified by the
self-station are superposed on a video signal during the vertical

blanking period of the video signal.

15. A transmission method for performing transmission between a
transmitter having an RF converter which generates a standard
television signal, and a receiver having an RF tuner which
receives the standard television signal, wherein:

in advance of use, frequencies which can be used for video

O N
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perforns-a transm ssion nmethod described in any of Clains 15 to 19; during
"t he conmuni cation, the frequency changing order is controlled in such a
manner that the frequency is changed in one direction, fromthe higher
frequency to the | ower frequency or $8omthe | ower frequency to the higher
frequency, within the range of the conmmunication frequency |ist, and when
the frequency reaches the end of the frequency list, it is returned to the
begi nning of the frequency list; and the first and second
transm ssi on/reception apparatuses are controlled to realize dupl ex
comMmuitaxadminEidy ars rdpteedireshwantyin ithe treldeptiionwibanid ife thier R and
second transm ssion/reception apparatuses always use different frequencies.
21. Adrnesm ssion met hod as described in Caim20, wherein the previously
regi stered communi cation frequency list is used when stating the

comuni cathendatdctafit erefihen€ L8y € at éPis hersedeeds Sd addmmlin fceicemd
communi cation frequency |list obtained by duplicating the conmunication

frequersyudnsy Isstiseth wth (e IRC WA nEHTRERIXC ahidof hel e@dRAK ;i ahd S
updat ed as desired by exchanging the result of conmunication, i.e., whether

it is goofhe pdldrospbatrumel ¥espréd® by rSamithg e dfrequency within
transm ssion/reception apparatuses. 22. A transm ssion nethod as descri bed

in anhOfrddgd B khd Codnunitertgion faddudery Nicat i enereBRepetteraingf t er

referred to as an I D)
spread spectrum communication.

16. A transmission method as described in Claim 15, wherein the
transmission power during the communication is automatically
changed in accordance with the use frequency band width so as. to

keep the power density per unit band width constant.

17. A transmission method as described in Claim 15 or 186,
wherein the frequency during the communication is changed in

synchronization with the synchronous timing of the video signal.

18. A transmission method as described in any of Claims 15 to 17
wherein, during the communication, a control signal is
transmitted by superposing it on the video signal in the blanking

period.

19. A transmission method as described in any of Claims 15 to 18
wherein, during the communication, an audio signal is subjected

to PCM, and the PCM audio signal is transmitted by superposing it
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givern to t'he transm ssion apparatus during manufacture is stored; and in
advance of use, nutual inquiry of IDs is perforned with another
transm ssion apparatus which is permtted to have conmunication, and the ID
Is registered. 23. A transm ssion neth®@ as described in Caim22, wherein:
the reception node is always perforned-in advance of the transm ssion node
to detect the frequency tine tables of all other transm ssion apparatuses
whi ch are performng transmi ssion within the same wave area, and
transm ssion is perfornmed by using a frequency tinme table the use frequency
of whieh the aridgs sidrhal ein themldndsiagppartiess ot her transm ssion
appar at uses; and when a transm ssion signal from another apparatus which
has requested comruni cati on cannot be detected even when a predeterm ned
period of time has passed after starting the transm ssion node,
ret.r andin sshotrassmes$ domegetiyodisiwigezeinequency tine table different from
said frequency tine table. 102 24. A transm ssion nethod as described in
Claim 22 oea2B vfiefeérst shansébend Dcxvémsihi $sigresredépici 60 dspyEratuses
communi cation cannot be confirmed in the recepti on node, the original
I nf or neét Bdrmssich tSarasish 5 idn \edfdd FexdribddPun any of Claims 15 to

19;

during the communication, the'frequency changing order is

controlled in such a manner that the frequency is changed in one

direction, from the higher frequency to the lower frequency or

from the lower frequency to the higher frequency, within the

range of the communication frequency list, and when the frequency

reaches the end of the frequency list, it is returned to the

beginning of the frequency list; and

the first and second tranémission/reception apparatuses are
controlled to realize duplex communication, by using a frequency
time table in which the first and second transmission/reception

apparatuses always use different frequencies.

21l. A transmission method as described in Claim 20, wherein the
previously registered communiéation frequency list is used when
stating the communication and, after the éommunication has been
started, a second communication frequency list obtained by
duplicating the communication frequency list-is used, and the
second communication frequency list is updafed as desired by

exchanging the result of communication, i.e., whether it is good
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or bad, between the first and second transmission/reception

apparatuses.

22. A transmission method as described in any of Claims 15 to 21,
wherein:

an identification number (hereihafter referred to as an 1ID)
given to the transmission apparatus during manufacture is stored;
and

in advance of use, mutual inquiry of IDs is performed rith
-another transmission apparatus which is permitted to have

communication, and the ID is registered.

23.._A transmission method as described in Claim 22, wherein:

the reception mode.is always performed in advance of the
transmission mode to detect the frequency time tables of all
other transmission apparatuses which are performing transmission
within the same wave area, and transmission is performed by using
a frequency time table the use frequency of which is always
different from those of these other transmission apparatuses; and

when.a transmission signal from another apparatus which has
requested communication cannot be detected even when a
predetermined period of time has passed after starting the
transmission mode, retransmission is performed by using a

frequency time table different from said frequency time table.

-
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24. A transmission method as described in Claim 22 or 23 wherein,
when the ID which is permitted to have communication cannot be
confirmed in the reception mode, the original information such as

audio or video is not output.
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