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In order to ensure train ( or vehicle ) operations and to prevent accidents
in transportation by rail or road, it is 15 necessary to pronptly find an
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guard al arm signal indicating such an abnornmality to a predeterm ned

office by way of a | eakage transm ssion path di sposed 20 on rail way
tracks o r&adid stichhasIavkeakage coaxi al cable or a | eakage wave gui de.

In this specification, |eakage coaxial cables (referred to as LCXs from
here on) are conc@b@u%n¢§64kﬁhﬁﬂﬁﬁhﬂ9ﬂ:ﬁ&ﬂaﬁﬁéytpn%h%mmmqﬁkﬂéﬂ$9nw§V§t§U|des
because | eakage coaxi cabl es fundanental ly have the sqya structure ?s
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genotes a base sta i on di spose
leakage transmission path essentially has as a conductive line,

for transmission of signals.
Background of the Invention

In order to ensure train (or vehicle) operations and to
prevent accidents in transportation by rail or road, it is
necessary to promptly find an abnormality on railway tracks or
roads and notify it to a predetermined control office. There
has been provided a communication system that sends a guard
alarm signal indicating such an abnormality to a predetermined
control office by way of a leakage transmission path disposed
on railway tracks or roads, such as a leakage coaxial cable or
a leakage wave guide. 1In this specification, leakage coaxial
cables (referred to as LCXs from here on) are conceptually
defined so that they include leakage wave guides because leakage
coaxial cables fundamentally have the same structure as leakage
wave guildes.

Fig. 1 is a diagram schematically showing the structure
of a prior art communication system that uses a leakage
transmission path, as disclosed in Japanese patent application
publication No. (TOKKAIHEI) No. 5-22207, for example. In the

figure, reference numeral 100 denotes a base station disposed



" 2 at one end of LCX 102A, for sending and receiving train-to-ground radio

signals that are transmtted by radi o between trains and ground by way of
LCXs 102A and 102B, for receiving a guard al armsignal sent thereto and
lying wwthin 5 a frequency band through which those train- to-ground radi o

i I i ffi h
the i Zu?rees%r?ﬁé@ri%ﬁt.gﬁfdofﬁ{’ﬁq?’lgdﬁ'” & mSitend ade, ererEngits’ "
][‘Um”a' 101, Qgﬂﬁt £5- r6ﬁh3yr§&§% %g B°§ﬁ9tb§ﬂé’e€?ah%ﬁ@€é Bg h&%olOZB
or relaying tra n-to-groun o signals, fTor receivin e guard

al arm si gnahbe8§8Enf £ 081 As MRRA! ﬁrbﬁﬂ&%?oﬁ'ﬁynbﬁ%t% dey¥hcand030by , Way-of
LCX 102B, and for converting the guard alarmsignal into a signal |ying

within the feeqienay dagaatdrHlgm higiel reint toredfeditndndadyang ghighsnar e
transmtted, by adding an identification signal to the guard 15 alarm
signal sb as foetiuansyi banke tguanghalvirimlsigrede t brahe-basereuadi 0adi00.
LCXs 102A and 102B are transm ssion paths via which train-to-ground radio
signal s ar eS#gaﬁéﬁﬁlt%ﬁréﬁéma‘Féedvsﬁl)‘@féé@romp?bﬁaﬂsn%ta cgntwagf affhcdes not Each
of them consjsts of ansm ssjon LCX via, which get ection si g}r}nal S are

| eaked and EBOY"ﬁd’r%\Fg& féﬂﬂr% Orfeégﬁt?%‘ﬁeﬁ’_@@‘ﬂl% Bogneé t o

h f de bi,l. d
commun oat1 BICARSTELSRS FHAETAS Aiod B S v rERBhCE* RERBD C1ORCSERds

out the guaﬁgt%%ﬁrﬂc%é 993k é&?& ol Pgh BN f%@?%f@%ﬁ%é AL QG AUES - 990{1980'5 or

railway tracks escription wl as to an operation of

the prigy afhdi@néﬂ@m&}?é; CﬁbrS)f%tc@fIluE sheOfuald, ahen dimdlr aekt from
mai nt enance nenber 104 goes round roads or railway tracks and finds a

troubl e, heaaroclsiie: shdibscopmihicadboh elavadieo 100y Riayabifancxiawvi2es 403 so
that it 30 can send out a guard alarmsignal lying wwthin a voice frequency
3 band. Thi §oguamiyeaitdmu thgredarndsatauplsagnelt hntcx $0aBainy irg whthin
delivered to the relay station 101 . The relay station 101 m xes the_guard
al arm si gnaF ?écr@IWC\Y hargxthgopakieh e hbdarartenohavBd kRl e 28N Eh an

denti f t dent th d.

o Convert RS SE l;#ﬁ%lgyg A 4EFaRARSFIPAG WM ROHE Fratfency
band th d. T

Si gnal Féy).”ﬁé‘l%{“ﬁ?h&é% 0 e R AL A AR T ente i

signal s arephgansphiisd 160! e'Iﬁ‘M@ad 1324 Ja@ida'ﬂ@bbf hed Pyafsheka8YoANphthser,
not shown in the figure, W t hi
via which train-to-~- ground radio signals are transmitted and are
disposed on roads or railway tracks., Each of them consists of
a transmission LCX via which detection signals are leaked and
20 radiated, and a reception LCX that is disposed opposite to the
transmission LCX, for receiving detection signals. The mobile
radio communication device 103 that is owned by a maintenance
member 104 sends out the guard alarm signal notifying an
abnormality that occurs in roads or railway tracks.
25 Next, a description will be made as to an operation of
the prior art communication system.
First of all, when the track maintenance member 104 goes
round roads or railway tracks and finds a trouble, he or she

starts up the mobile radio communication device 103 so that it

30 can send out a guard alarm signal lying within a voice frequency



" the relay station 101, and is sent onto LCX 102A di sposed on a downward

side of the relay station 101. The signal then propagates through LCX 102A
_and is received by the base station 100.3The base station 100 recogni zes
the abnormality or the 15 like that is caused on railway tracks or roads
fromthe gu al [ LV |2 LC nd, notJ, fJ t nt rol
of fi ce not §é§%n ?fn}{?t% . |€u%gggh %%%Xégcléspéoo%zl?fi gﬁehgﬁgir(di@ara%%_s?gnal .
A probl em e@ﬁ@H’H@fﬁﬂef’éc{]*ﬂot&?e Efell%rg 8LL+ SO .Catr‘h%“réPa)Zysﬁ{]a% hg9 a
| eakage transm ssion path constructéd as nentioned above IS that there is a
possi bi lityptRat keeausgaddeaPaiRl sahhaGoPEHYE GAL] OPi8Y $E/MI19LHSasd gRal s
to the base station 100 by radio by using the nobile radi o communi cation
devi ce 103, mbhelption wate cnsdnlated iwdirt1s)at dddeing ifidert itdhe siighbaensedof 25
fadi ng caused by reflection of radi o waves by geographi cal features,
struct urfes and islerdr fyinguthe wdindgal af misignadbs ¢ @ sriaaliconvemtniiie gtihod
device 103, and therefore those signals nmay not be accurately transmtted
to the base2s@ahi 849100 d0E0t & Fatdddloratingh Withie eemineeaenen haafity

caused by the 30 fading. 4, On the other hand, .in recent years, ,besides
por T odi ool CRESRFAGBICH G Gro 4 I Tk S P hg, RrenbReBoHbhEers

construction of f.ar ;checkin ee ether_or_not .there is.a
abnormality froms%ﬁ%:sgisgsqaanéﬁgggbvf%%ﬁeﬁ tbf/a ﬁ%%ﬁPSPFXSD%D%éCr?erOéJsg% fllgﬂways
moni tori ng_ £0ads_e6_EabLUAY-AdASKs: AR DEAN: HSGERiRLed Q! DEN AREADLA W LN
the prior art communication systemis however that ‘because the yst em uses
si gnal s1d yi agpW.E DA By Baré DAY \a@ipd e ffilee@gURAE s R i nStied Ayuardapdtfinl0
kHz or less 10 ( for exanple, a so-called 4 kHz band ranging from 300 Hz to
3. 4 kHz } thasrslgyadtsatimh clail ngambtiisf iseatti onkocby.CHslNgAat Beéspobeleonadi o
conmmuni cation device 103, the prior art comunicati on system cannot

communi cat edvilgwowsirgnalidegedertdld yrenlay retatien gkl Vol Ubke osigme br hhenon
and lying within a wide band of up 15 to about 6 MHz (for exanple, 4 MHz}.
A further pPHBPRARWES HFRURMYY FEX JQQ%A GCORLRILERS BIPE Pat Bt iPesenatabéeRuse

it converts,signal,s i,ndicati notifications into sigpnals lying within a
frequency b%aﬁ -UZQ}F Bt Isgia%_qto& glroé)uﬁ&clpg&ilge@o%ﬁﬁn%@&??ﬁ'ﬁi#&h%hjgh?e to
be 20 LANSI kLot oy efs Ll ctOon and 1008 - PLOOI A A5 ¢ P! 858,
signal s obtalned by nonitoring caneras arranged above roads or rarlway
tracks are ysgemfolgedeckdad & St Wst Nena0r aRet nbR¢ESekStAB aBRPEARIITY.
In other words, the prior art comunication system cannot transmt

i nformati onof £ bse ey st Qi Mhepdirfus-2ofbetauseckthe ibuTber thé ghangel s
via which signals can be transmtted over frequency bands used for

trai n-t o- gralagnradgwatonmuni cations is limted in consideration of the
band wi dth (about 6 M{z) which the video signals have. In addition, an
obst acl e detecti dh RERRISH fACyerEdachyidd gE@t RELEE BHTr oAWBUBECRBIPHAY
tracks, £ vveIJ% as the 5 above-nentioned,train-to-ground radi

conmuni Cat i PA°5F8t it \ked 1 1 kabe2PPANSHIEEI dif tﬁ°§‘§t£ulfzgﬁ’idat?%n
path via W&:Et?&ﬁ%ﬁta{b%eskg'\ﬁ{a%b%grgf‘é‘ "}aEESQ 1P ¥ Ftt%{ft #‘é’éaﬁ%@dtﬁé
as et an or thrs n pat n.

general ly use requency radi at
prior art communication system sends signals to the base station

100 by radio by using the mobile radio communication device 103,
the prior art communication system is under the influence of
25 fading caused by reflection of radio waves by geographical
features, structures and so on in surroundings of the mobile
radio communication device 103, and therefore those signals may
not be accurately transmitted to the base station 100 due to
deterioration in the communication quality caused by the

30 fading.



" b5 Wen taking, as an exanple, LCX that uses a frequency range of 400 Mz,

it has an applicable frequency range from400 WMHz to 470 MHz. | n ot her

. words, the frequency band that can be uséd for transmission of signals
indicating notifications or the like is about 70 Miz. Therefore, problens
can arise when 100gombi gL 2 s ey 9 aendiag and Legaiul 0 whdehand

signals, such as a nonitoring syst'emfor séendi'ng ardd receivi g vi deo

signal s froghgBRi L bP % SATBTAS r Ib 418 A AN O mdh ALBH Ahddl Rembers,
comuni cation systém or the obstacle detection system which uses the

| eakage trapsALEs180i8AUF 3§sBell TR cheaRSALS 88e kihd @i MBY: dt ehbek
words, there is a possibility that it is inpossible to transmt signals
fromthe di isearnabsysimebbtat ftbr sadeot strgnand bbtelfhedebgemanbbgringnal s
transmtted between systens occurs in the narrow frequency band used for
train-td groamdraadier edmaysi vanibasingdroads oy spplvenbteadits frasgbeaoy
band used for radiation paths. The present invention is proposed to sol ve
t he above- nEREI8AREEIprobl ems, and it is therefore an object of the present
invention to provjde a co icatigﬁ %gstenlusin a | eakage Lransnigsion

d

path capabl e of t*BRERFTH D, 8 RY 4rhld I CR M it COn S¥REPE by
usi ng a passpa I g%ﬁgg 1,554 a nti,ally. has.as a
conductive ?lpnlgg‘f’%\ér?éﬂl%l%%ﬁi%egl on ofgt{se?%t}?ﬁ %L}'g%etgggg%g%r |lk§h9 withif
transmtting i.gnah s,owct&féeguéaeg;bé@d Disid1Ps4r & Kind B LOvEH igih1es® I N
accordance with the present invention, there is provided a conmunication
system usi ngfar|epdmmeke | kassntaslea PR bhaa Seighng fadeh Beoaiyideg3sugnal s
|l ying within a passband, which a | eakage transni ssion path essentially has
as a 5 condkBt)yeas imiggnalle isdsremingchadifigcat $ogaadby gerierqatthenmobahe f or
generating a signal to be transmtted by way of the |eakage transm ssion
path, and arpélayceransidaptpesedevhca \laé§,of:hehnrmaka§é cPEMYALS3EdANpat h,
for relayinggthe signal fromthe generation nmeans, and for_convert{ing the

si gnal appl FEateY G5RBOH CGHIRING ?%HYF??Eoségg?b%age??¥ﬂbfﬁjPﬂVﬁngh%
assband, ich the | eakage transm.ssi on th essentially.h S to
and aut i 1 Thide POLURE ST pELBAREL AR, 200 PR R E SR e, Wi PE hari sRoubo:
mﬁdebangssiggagbgﬁgngnhﬁgig@grmé§%ﬁﬁiepehngHy der the influence of
~ |n the

surroundi ng environnents. cofmuni cat i on system using the | eakage
transm ssion pat hp ifiyr-&Geet §AME Peihdift nt BB HraTANAr{ RRRIUNABatlile 81 8Pah
generation neans is an inmagi ng device for generating a video signal. As a
resul t, theisothamilssdande sitstcemvean o sdrmaills thdivadengshghaficd0ibnst he
comuni cati on systemusing the | eakage transm ssion path in accordance with
the presentinhgensionalshelgignal wigehénat &onfreduengencbands gigdal or

respectivel¥ lying within a plurality of frequency bands and the rel ay
means conveF¥alRnbeediPyRdl s*rREPectPVBYYLFFTRYSw t hWRLERe dFEraFbPtyP25 of

separately SFPAABEHCRR THE HEGobia ALl OPhs PEERLEE P eePoh AP h
e on) T b KR ST SAL LS e TPLEERL MAbono o
30 I'n accor dantRapitdtadiieaPe il rbA@EdI0ihg B Wlether or not there
is an abnormality. In other words, the prior art communication
system cannot transmit information from many monitoring points
26 because the number of channels via which signals can be
transmitted over frequency bands used for train-to-ground radio
communications is limited in consideration of the band width
(about 6 MHz) which the video signals have.

In addition, an obstacle detection system for detecting

30 obstacles on roads or railway tracks, as well as the



" provided a systemusing a | eakage transm ssion path for transm ssion of

signals and having a plurality of comrunication systens including a
comuni cati on system using the | eakage tfansni ssion path, for sending and
receiving signals lying 5 within a passband, which the | eakage transm ssion

h iall h i L he.npl [ f. i i
AR T e SRt R R e e e A
di fferent fﬁ%%Heﬂ@'l Qﬁgﬁe %ﬁ%ﬂi‘&?ﬁa‘cﬂ ééﬁatrécrﬁ&mekﬁa&ié)@gmt em

gener atio a S e

conprises a sl gna n means for generating gnal to

transmttedghyeWaYoff dik@digakage transpisskban pal hyyAndra vy aya@ans
di sposed on a way of the | eakage transm ssion path, for relaying the signal

fromthe gegenathdNyneeds,afrtef dregaaviert bagdt fier sdignalr agddpltiec, puikd.a
cable, thereto into a 15 signal lying within the passband, which the

| eakage & r aWwbenssaloingatds essernampley 1% thed asesoasorelwency trarggedodach o
f t he plurality o f communication systens except t he comuni cation system
i ncl udes a ABPalHpmeakls Hasy anepapilagabilgnirequenngntangg Syem 4 Mk 4ge

transm ssion_path. As a 20 result, the systemcan transmt signals
associ at ed ﬁﬂBhM?ﬁe pﬁQHQQ%QFyWBFdEGnﬁBﬁi LeHBRNSy shend Ehaf ¢ g?éPéﬁFusing

the | eakage_transm ssi.on.path.in.accordance with t resent i nventign, the
ol ay means FPRernaBEE Ao aBmnosr St RES TR LAY iR oc B L AR gh s et GhE

separates of jga GAMUNAS a6l gAal | ¥hBgewbLAl N p%ofbrl%nge@é/,hbgggsg\hiﬂpgneach

of the plurality of communication systens uses fromor wth a signa

transm i§ edc¥hBihhagl £akagent £88SIBESI AN apal Fecdbvang eFlddbardd18iguatem can
prevent interference anong the plurality of comunication systens. 30 8

Bri ef Descrpthoasoh mbaitbglingssksgemlfos aedddgyammdchenetiviahl yigbow ng
the structure of a prior art comunication systemthat uses a | eakage
transmi ssi oaipachs fram gontosing dicagram, seheiihiectt 4 \n-stovgrpundeadio
structure of a communi cation systemthat uses a | eakage transm ssion Rath
i n accor dan€eMRHPRCARBOAI FERECT F thR FheddGie [daFeation sys§em whig
diagran1shomﬁng g re atkonsh% bet ween a Baf band_and frﬁqgenc% bands
t hrough whi BREEr GREnE8F8HSs gﬁBF@lfﬁlSPe fHanéfi ft 8497Fn tha elmmtnPati on
system gecopdiyngto epbgdhaent, taQl, (he.Rrasent LSV Plky afar it is
impossible to transmit signals from the different systems at
the same time and interference among signals transmitted
between systems occurs in the narrow frequency band used for
train-to-ground radio communications and in the applicable
20 frequency band used for radiation paths.
The present invention 1is proposed to solve the
above-mentioned problems, and it is therefore an object of the
present invention to provide a communication system using a
leakage transmission path capable of transmitting wideband
256 signals via multiple channels by using a passband which the
leakage transmission path essentially has as a conductive line

for transmission of signals, thereby unerringly transmitting

signals with accuracy.

30 Disclosure of the Invention



Fig. 4 is a diagramschematically showi ng the structure of a conmunication
systemthat uses a | eakage transm ssion path in accordance w th enbodi nent
2 of the present invention. 15 Preferred6Enbodi nents of the Invention In
order to explain the present invention in greater detail, the preferred

erbodi ent s e L1 5 SERERR-P5H AU g, Lt e ot bn e ey b

figures. 20 Enbod 2 a mat'ical 'show

structure o rgvggﬁggﬁgggﬁﬁ@mié%é% t%gg%em"ﬁ§id§|a¢§%%§%ﬁ%r?9%?%@5%9@093th

in accordancte Wt odi nent e present 1nventio n I gure,

reference nygehalsol S6RQL RS sddPASEe S Bl QN (@ladROBEIh 221 3h i8NEe p8BLLahAL CX
3A, for sending and receiving signals generated by a w deband si gnal

generation yeadh 4 byewdngel Brenemiaticablpatdn, egseatapnldvathes Zs aad LCX
3A. The relay station 2 disposed between LCX 3A and LCX 3B, for, when a

rel ay meanscootiushowa liimahehéigatemiveptdingss gnghajeymneant ®didyymehes

w deband signal 30 generation neans 4 bg way of the coaxial cable 4a,
converting toD genemAtgng g pienal fiykel trynsplwkediny HagaREsdidlealkrer LCXs
3A and 3B essentiallgﬁhave as copductive lines, and sending the sig

I
'ying i thi AEBREMAELBANBA LD, (FP age AVaTPERS 19 EREROGT OF a7y PéakBfe
L1 ansm st 000 BRhES, |- RRf s Bas LR SRR AL AR g1 L

signal s gen gener

transm ttedyohs Dashaakbyna, CORX Alr AR NAMISGR Shigfld Bpavidad vith a

plurality o 1ts, a i's generally used as a radiati’on path via’'which
el ectri ¢p Wayesapsso¢hated oM o Gebeghh 0N Wi N alishuseehd Qv ARt eghien of
obstacles on roads or railway tracks are transmtted. The w deband si gnal
gener ati on fRansedkage corvmemihesls v hpdtie esdent i by dras?, o \w@y tof sehd
coaxi al cable 4a, and generates signals having a band width that is w der
t han those ofitt ihi n-An-gyrmamd tradihe siogmaing catnonheyskx&mplcens hnphement

accurate wideband signal transmissions without being under the
influence of surrounding environments.

15 In the communication system wusing the 1leakage
transmission path in accordance with the present invention, the
signal generation means is an imaging device for generating a
video signal. As a result, the communication system can
transmit the video signal.

20 In the communication system wusing the 1leakage
transmission path in accordance with the present invention, the
signal generation means generates signals respectively lying
within a plurality of frequency bands and the relay means
converts those signals respectively lying within the plurality

256 of frequency bands into signals so that they have frequencies
that are separately arranged in the passband which the leakage
transmission path has. As a result, the communication system
can implement signal transmissions via multiple channels by
using the leakage transmission path.

30 In accordance with the present invention, there is



15 in the figure, the w deband signal generation neans 4 is a canera for
noni toring whether or not there is an obstacle or abnormality on a target
road or target railway tracks by produci fig a video image of the target road
or target railway tracks, and the signal having a band width that is w der
t han 20 tho ain-Lo= ung, sr.adi ighal s i ' : ShO
representingg?ﬂgd%?dég %g%géﬁof fﬁgptgrgét to eﬁﬁgﬂgkgggééhTﬁ%hgbaEPgl

cabl e 4a coppggifmikheohYYighals AhdEn¥ i Agtd 810PRILE OYidWceANBhAchRAbN S

t he wi deband signal generati on neans 4, and is used asS a cable transm ssion
path via whigbtéfie Yhdead2hgsiagr@dmmiidiatddnbys dteenng 1194 | fige CABRKAgES
transmtted to the relay station 2. Next, a description wll be nmade as to
an operati ohrafismhestommpakbat for sesiddmousing edenkage $ianshs siyongpat h
in accordance with enbodinment 1 of the present invention. 30 First of all,
t he nonif or vhghtane? a masabansd t hehwiclebblng leakaggynalr agemdssilioon ré&Rs 4
produces a video |nmage of an area where LCX 3B_i,s di sposed on the target
road or rai Pﬁ/’é?n’f—%%gg Dafhe agcqhi FNHGST Si §rae i sthRe®dF N dYed®to t he
relay statign 2 b¥ \A@g of th% cosaxi arl1 g ble 4a. 5 TrhéJS mjtnc.t he .

comuni cat i 88‘“@9‘3 &h-aQBor"diS SH}O RS Ddli ﬁ‘gﬁlt ks ,n% he Jsr}%ngf‘gag%gr at ed
byt hew i I rati ns st ﬂﬂgi ri mer a
is directlyg§§??€%$ggﬂgo ?ﬁg§¥€Iégﬂgﬁgﬁioﬁéf%%??ﬁgut:%g? g fggioggnae,
conmuni cati gRAracherfz£8SHht thhthend Wimasnelatad Hyyrdm h€odr 1sEgband
signal generation neans 4 can be surely transmtted to the relay station 2
with its) quakghylbeyegerat bmi nechnshi feri t gesepavehgungersidiml nfouebee of
fadi ng caused by surroundi ng environnments. Because the video signal is sent
to the rel ayrsnanibhe@ Hywampothe Heaksaya hranabiesdan ety endduceliay
l'ine, 15 having a_passband that is wi der than the frequency bands used for
radi o cormuiifeas| hSPose il & WaYi A Bhe Ak ans e neMissiemneeitdn, £84ch as
t he vi deo si% al , can al so.be ias%l%%cqgrunicated to the relay station.
When the vi BE02%18Ralths PhgRel ot THR %y IEPEERERCB, BRP%e AQhyfREans
di sposed in L ti n in.the {1 e e carrier
of a specifFégﬁ?%g%Qﬁcéhéhgggpéﬁlgbﬁﬁpﬁﬁz gqﬁﬁgéﬁg% ) Mﬁg%%%%%asfggPa%d 3B
essentiadly.k as i al,s es i C ducti ve, | i . W e
vi deo s?dgnaf'bg%gés tl gggéne&]alit% g@g trt \gﬁr%lsmlbsag%naqfsﬁq'gng%m%% Aigtgiéjm %\%E{aﬁgtg LCXs
3A and 3B atgafiONdysib¥ephtNesSsyéd W TP 1PN a7 e d sepgnbhitedti naggaxi al
cabl es, LCXs 3A and 3B essentially have a passband ranging froma direct
current to aatheqtiendye atlwdality csfesodmentoatians siystems igxddyet ctabées
are acceptable. In other words, when each of themis a 400 Mz 30 LCX

havi ng an apphingabfetierqyemsderbahriclades ng frovnbagansdodor 11epying
about 470 MHz as_a radiatjon path, it can be used over g fre% ency_band
rangi ng froft4Pat? ebtaremtered (G- HAP] d SRS IROP LSS 1o path . hAs ey

imt ofythe Leauengy gbowhichaf e, RBhS: °B0RE1 45505881 2cLadleh OpnRat N

plurality of communication systems.

In the system using the leakage transmission path in

accordance with the present invention, the relay means included

in each of the plurality of communication systems separates or

25 combines a signal lying within a frequency band which each of

the plurality of communication systems uses from or with a

signal transmitted via the leakage transmission path. As a

result, the system can prevent interference among the plurality

of communication systems.
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5 MHz ) at which |losses due to transm ssion in the cable are acceptable. In

this case, each of LCXs 3A and 3B has a frequency band of about 470 MHz.

~ Thus, in LCXs 3A and 3B which are origindlly used as radi ation paths, only
a narrow frequency band determ ned by 10 radi ation characteristics is used

anong the p n j | al t hat are conductive |ines
é‘ﬁf&@ Hﬁ‘g#g&wﬁ ﬁf’a&%é‘ FE?@L&&

essential | y have. fore the comunrcation systemaccording to this
enbodi nent 1 can #fg@nsmik §'&f§<§§ar@%@fhé¥né’!ﬂ?&fl§ﬁ%‘¥ﬁﬁﬁ)ﬁ and Byrdstngea
frequency band other than the frequency bands 15 applicable in _
train-to-gregne rgei®r Camiundnahironsaaith r agsakmorc it hesebi & BehRage

di agram showi ng a rel ati onship between the passband and frequency bands

t hrough whi thatsmihssissipatisi gnals are transmitted, in the comrunication
system according to 20 enbodi ment 1 of the present invention. In the
figure, eferencemunmer b 8 dereras sHeTsisrld wWhicotineatheostL@XEUBA and
3B has, and which corresgpnds to a frequency range froma direct current to
a frequency®ht? GAMBHRLE8EESD FIS " EPEHSHEES Poke R 29 & reqsimd sfion path
acceptable, ,for exanple, and reference nunerals 71 to 7N 25 denote
Frequency  biPQECEHTORRRE Wil ER EPEREHTEaF o oF oRaf sPLEESRE ALRUSOFERPN vi deo
si gnal s obt ai ned th nit qring canera .ar rams 4 : i re
arranged separate %gingtgg %agégghgﬁ%gﬁﬁﬁg§¥§fgy!ﬂégégééh#éﬁ¥%¥£%€£|gy
station 2 thatsBsrERNY SlkdlendY vhdaa i alSwHl ¥hdesdhe Hassbangnfisnto N
frequency bands 12 so that they do not overlap one another, and’then
gener atgp Nagar tirahsmilatdgoriresgiondcbamtihechiti 6frqyegReerbaittsording to
respectively. The frequencies of these carriers are set to be equal to the
centre fregembeidesent 1 hef Nlieepreseyt bandent han; aaedseparately 5 arranged
in the passband 6, respectively, for exanple. The relay nmeans within the
rel ay station 2 tHeh rfodgl at@sagrrm §mmatdan it showdng Gheestspghare
applied thereto fromthe ponitorin anera, respectively, and generates N
Lransm ssi Rt & GRAMINFEAE SOMIEYRHET hAGFHF e HoMEATE AT ANSHS SRt he
correspondi pg Vi | gnal . e requency of corr ndi ng
carrior ol A5SSEaRneET AR, SRSRSERAE 2 (SO Rt r F EREFERONNG S
has, t wi deband vi deo signals can be arranged in frequency within the
passband 6 so that they do not overlap one 15 another. In other words, the
comuni cat | PPRe Sy BEEHN EPo @R hVs CAF rYhOUInge@pBdbnt ransm ssions via nultiple
channel s. Concretely, when one LCX that uses a frequency range of 400 MHz
is taken as an exanpbeder t tbasxaphadppthealyre sfentquenen tiangeid r gne 408r MHz
to 470 Mz as a radiation path and has an available 20 frequency band of
about 70 MHiet@nhli Hédreophefehaad, erlrd geentmiwddtli ba daanwihdd badovrdabie

w th enbodi nent 1 uses the passband which [ CXs 3A and 3B essentially have
as conduct i Vef$TPREe tAStRE r2eErTPaR A%l tHEEDF LCXs that use a frequency
range 40 t he frequency 25 range fromO MHz to 470 Mz is avail able
for trggsm]grg?l\%%i%?nt {

Fig. 2 is a diagram schematically showing the structure
of a communication system that uses a leakage transmission path
in accordance with embodiment 1 of the present invention. 1In
the figure, reference numeral 1 denotes a base station disposed

25 at one end of LCX 3A, for sending and receiving signals generated
by a wideband signal generation means 4 by way of a coaxial cable
4a, a relay station 2, and LCX 3A. The relay station 2 disposed
between LCX 3A and LCX 3B, for, when a relay means not shown
in the figure accepts a signal generated by the wideband signal

30 generation means 4 by way of the coaxial cable 4a, converting



signals and a frequency band of about 470 MHz is provided. In other words,
as conpared with the frequency band of 70 MHz when LCXs are used as

radi ati on paths, the frequency band can Be i ncreased by about seven tines
when LCXs are used as conductive 30 lines . 13 Assum ng that each of the

plural ity ofpyidegnsiongls é1as$l§h§ﬁrlqzl"wmﬂhrﬁ AVB%’sstb@%dnum‘i'bhOECXs

channel s that can”be set only with the video signal's can be increased from

about 11 chaanals 3@C@§é@$@p@ﬂmmatve asfdsaauancivdancesf, 104 Ménaintd; ahkand 5
wi dth of 6 MHz when LCXs serve as radiation paths ) to about 78 channels (

correspondi safighalalpaagbahdhofi 4H8 peishaddatbandewbdbb 6tWHipn Next, the
relay neans within the relay station 2 relays and anplifies the N
transnissi on si gnédeh P 1&X T Nlehkegerter dfsyesmien pdtas )ndheindniRisebyes and
sends themonto LCX 3A.. The base station_1 receives the N transm ssion
signal s 71 88 PN TEREEHASSEMWRAER he1di Y84 Chi FAdna hini Eaniairfabe through
LCX 3A and th check ]io see whet her or not there i,Ss an o steg_](rzl e.or

abnor mal i t y¥d e?ﬁagt a%”g%‘%a o&F TG F I ha e £E St r%ck%r‘? r&rﬁ"’ﬁ rodti€ed by
the noni torkngbggﬁ Ay m%.lr?at' Oé‘aebdl@bf?gfﬁmhn?a%%% QLN 5y 3

enbodi nment scaude® HEFE ay neans w hé Fel ay s Qtion 2"actept s
w deband si 9@&£§1§thoflsslv't%90 aldgnal aeHQPQWWL@'s@cX e Wa@ﬁ%%’l%nsbsﬂﬂ'

generation means y way of the coaxial cable 4a, 20 converts thesSe

signal s intgighgndisel ¥tbgivhiNids aspasshasd wiilchetEXeisasiiiald Mshave as
conductive lines, and then sends out them the communication system can

i npl enem afour detewtdeband silggtzdcleansm sshdas on thwiiltwaei hgackslearehe

i nfluence of surrounding environnments. 25 In addition, in accordance with
this enbodi hearsnitbedauscichewidehpnaeatsyn h|91¢rltelr@trle>lnaym§@a$| dn 2s

converts si gnal s respectively | within a plurality of frequency bands
into si gnal SOPRGFtEF e Ldpdhst éﬁiaﬁr?ﬁﬂbéﬂnl%bﬁ’r @aﬁe‘hﬁf‘% Criak1a p‘éé‘gﬂaﬁnd 6

whi ch LCXs h 3 l. h I

i gnal tranthr SAbAECTA PO Unap BABS AP RS i el B ey R

schemat | cal Lyoshout N4 fie 811Gk k3 coppunLcaty rfreve%%m;otl@aghaéﬁs a
t accor

| eakage transm ssion pa ance ment the present
inventi pf. lﬂtheflgure,thew1deband51gnalgeneratlonneans4Jj;acamera

for monitoring whether or not there is an obstacle or
abnormality on a target road or target railway tracks by
producing a video image of the target road or target railway
tracks, and the signal having a band width that is wider than
20 those of train-to-ground radio signals is a video signal
representing the video image of the target to be monitored. The
coaxial cable 4a connects the relay station 2 with the
monitoring camera that is the wideband signal generation means
4, and is used as a cable transmission path via which the video
256 signal obtained by the monitoring camera is transmitted to the
relay station 2.
Next, a description will be made as to an operation of
the communication system using a leakage transmission path in
accordance with embodiment 1 of the present invention.

30 First of all, the monitoring camera that is the wideband



the figure, reference nuneral 2A denotes a relay station of the
communi cation system according to this enbodi nent 2, which includes an
_image relay neans 8, a train-to-ground rHdi o communication relay neans 9,
‘an obstacl e detection neans 10, 10 a detection information transm ssion
nmeans 11, a I A I I i_on. ; i 1.0 2 to
T5 The | mageotaldfndiicl nepdDd pRERALEL ANy R ST L EPREFLY ¢
wi deband si gpgl g LOMIISsdd@nvicdaoLalgaal ohdtOr StAMANSy Ioddedkav t hhB a
passband which LCXs 3A and 3B essentially have as 15 conductive |ines upon
accepting thequidea ¢igsal sighini Ned-Hyn aidiRiddd RP GReralayhiseBtisna
w deband signal generation neans 4, by way of a coaxial cable 4a, and then
sends them 2oba Wageo$t aheoncdxibh obbhtke ¥dorLds, a conbination of this inage
relay means 8 and the signal separation and conbination nmeans 12 and 20 14
corresponds to thBhyg} apnnddyes @il eatbgn seuscen 2aafesstingedte nthis
above- nenti oned enbodi nent 1, apd a systemthat_ contains, these conponents
and LCXs 3ASRRAIZBERE LesdiftisS 197 % hed EBRKBRPEaPYo T RS 3t tReBand signal
above- nentigned_epbodi nent 1, The train-to-gr.qund radi_o comuni.cati rel ay
moans O is PREPHABAOBSTTAS 1 rAFH: (1 gTBURE ARG ot Gat POl 55 SE 4
whi ch share S .Sl I ] SSj o, - [ L he ;
comuni cat i g‘ﬁ&%‘éféﬁ ?ﬂgt 3@3)% erzépo ds éte(’)aac'{ih% osjf gﬁ%@gh%e\r%l}sgﬁ d éﬁ%ai ment
1, and rel aysmhhiAiBat QofEUNd s adieSih DAl Sh¥hE Gy nRNORAGAI R ttdH AV hEXS 3A
and 3B. The 30 train-to-ground radi o comruni cati 6n system contains this
15 trai ot owgaenafdr adifa L ogament £l b mealay manded surbeypkuhabnti ytof
signal separation and conbinati on neans 12 to 15, and LCXs 3A and 3B. The
obst acl e detecth®mraimansta®ips 2 ncltldedsi guahibp el e i iddtedoteidowhsyst em
whi ch shares LCXs 3A and 3B as signal transm ssion nmedia wth the
connunicatiéhJ§y§?§ﬁii%%@e€6ﬂwéébgﬁ6§n€©‘%%éﬁdéﬂgdh%W%Edﬁﬁhﬁp§ﬁéﬂndlng

enbodi ment 1, and can, detect an oQg%che t hat, appears between hCX 3B for
transmi ssi ofi"8FTABPERFPon B THES WEeB BB dfe §EEn tor L8EL EELRBN 10

signals. Thecdel 614 9 LOLOLRLON LLAOST 281 00 11205 TheARAIANSHRL,

detection infornation-on ection o he base station

way of i—fpxsh§@‘iﬁ§da%s%&%@lart?’h@ng&é?cﬁﬂ% A0y FARLIOR f HaRuet HEEq
n LCXs,

obstacl e detecti ans respectively disposed at relay poi'nts on as
wel |l as detegti pAd1d6 icBhamBLia®A chsQMstike aaks tras) i fled epéf%@ vBanse 10
as

within the relay station 2A so as to transmt themto the e station 1.
The obst acl énfletration, sgscbmasncihelegidde shghatl e cdet edisconbe easily
communicated to the relay station.
When the video signal is input to the relay station 2,

20 the relay means disposed in the relay station 2 not shown in
the figure modulates a carrier of a specific frequency that
falls within a passband, which LCXs 3A and 3B essentially have
as coaxial cables which are conductive lines, with the video
signal so as to generate a transmission signal.

25 Assuming that LCXs 3A and 3B are conductive lines via which
signals are transmitted in coaxial cables, LCXs 3A and 3B
essentially have a passband ranging from a direct current to
a frequency at which losses due to transmission in the cables

are acceptable. 1In other words, when each of them is a 400 MHz

30 LCX having an applicable frequency band ranging from about 400



means 10, the detection information transm ssion neans 11, the plurality of
signal separation and conbi nation neans 12 to 15, 20 and LCXs 3A and 3B.
Each of the signal separation and conbindtion neans 12 to 15 can extract a
desired signal froma signal that propagates through LCX 3A or 3B, and can
combine a dgalred Slanaly W i RaLr ansEhpsl on shanal 4 Fach of LBgashong
separati on and conbination neans~12 T0 consi sts’ of & group 0
bandpass filt L0g p i p that, ASpongy t h
frequency bénggéaE?§%9tﬁéﬁgl8%2P¥?€ %?%ﬁggfgﬁé use?ﬁﬁéspectﬁ%e$§$ E%cﬁ of
the signal sppghahépn ANY, cemi Gppkon IRAN D fl2hanfrdgusidy HY slicdnthaput
signal applied thereto via corresponding LCX 3B toward a target one of the
plurality ofaBlesysh &5 uaadi @st hachdhatiesnrestls gnalt Hiromalskee abbptt 430gna
1G directed toward the target systemthrough a correspondi ng bandpass
filter. FEachHel thewhighallcssar aduentantreoshinatoon imedrise 1dalabhel 4Becan
conbi ne signals fromthe plurality of systens with one another and send
them into cefFeRpadRde ng ITCKN3A Git®r €8k Ld¥fgaandntfehes af yedneBCYr om
each of the signals with or respondi ng bandpass filter. In the figure,
the same coRpbd eﬂfsaBSthg%@ B¥H2t he communication systemof Fig. 2 are
designated by th f ce,n ral.s, t ef or e. ex pat i on of
t hose conponentseaﬁ ’bégoﬁéggegAhégga?¥iﬁﬂl régg,gééékééﬁ?%nﬁ%%dm%%l be

made as to EQdQQ@iéﬁiBQtRé,tBE%%Og‘THQ:ff@M PPe%Méﬁ@i}” ﬁ&ﬁ&@é@&r&?néﬁ?ﬂ?i ment

2 of t he present iInvention. e nonitoring Canera that s the w deband
signal genefaligpisk A arhdydunesca ki Gead idFRER) ehedba SRt dRaienEXe15 3B
is disposed on a target road or railway tracks . An acquired video signal

is then del tvaxtdltcabhbesi tihge artayomdansiBewiihen eébeernelaylgthaven 2A by
way of the coaxial cable 4a. At this tinme, video signals from ot her
moni t ori ng caner aBhexgfere aktkesepamunedatiom sivghens gaaspadatd rige t bhbsigh
LCX 3B by the signal 20 separation and combi nation neans 12, as well as the
vi deo si gnaP™PRBLReRt oln G TRANTO R @er QVEFaf WidEhErGRBRBEKdP3 g Nal

ti 4, ' t t he .i . Wen th id
T gnals. ar o7 pbi o 4 et TRAGRST AP bine s, CoNR Fhgd h ) Fechena®

t | . 5, b e
o T e T A U A P e

3A and 3B egggphi abhypheNg. as coaxial cables that are conductive |ines,
| i ke the relay neans of above-nentioned enbodi mnent 1. The inmage relay neans

8 then nodul ates riwses day Il eiggwiaith shbeingput r¥ldeocibaDpl Bet@den the
respectively, so as to generate transm ssion signals, and | ~ delivers

t hese transpassband singntf esquendihbasdgrdlr@aapevhi cbit reamdro@shionas i gmaheans 1
4 after adjusting t heir levels and anplifying them The signal_ separation
and conbi na¥F®ntaBaATLIIECdontiteshe hEQBMERARIFL SR ) SERrFn AT M DNnEC

anot herZOander?lbggfrggnE qeor‘% ggteoprl'ecgén Ainvention. In the figure, reference
numeral 6 denotes the passband which each of L.CXs 3A and 3B has,
and which corresponds to a frequency range from a direct current
to a frequency at which losses due to transmission in the cable
are acceptable, for example, and reference numerals 71 to 7N
25 denote frequency bands through which transmission signals
associated with N video signals obtained by the monitoring
camera are transmitted, and which are arranged separately in
the passband 6.
The relay means within the relay station 2 that accepts

30 the Nvideo signals divides the passband 6 into N frequency bands



In the train-to-ground radi o comruni cati on system the signal separation
and conbi nati on neans 12 extracts train-to-ground radio signals from
signal s received via LCX 3B and deliversldhemto the train-to-ground radio
communi cation 10 relay nmeans 9. Wen these train-to-ground radi o signals
are input, e I =1 0- d Q. y i caf i tes
carriers co%rgegfﬁ%ﬁd??\%?t%; ?hlag:sgl;’f%?%%ﬁ- ?ggg?ggggg?éd?%é g{}lgér;fgfgfs&e%agce&eha
respectivel wart-hese Od¢ b%&?eb?&hﬂ&é Eﬁ@%@@%bgﬁe%y%rﬁ&él résblict igely.
frequency band used for train-to-ground 15 radi o communi cations . The

trai n-to-grouadfragduencekayofeassd ¢neni ebsudvd esetd R G Id@iad Wiot Rhiehe
input train-to-ground radi o signals, respectively, so as to generate

t ransm ssi ocesitgeaf seqgidrec iemiof- tlve gt buaduendy dawiarbhata o epelrayedyans 9
delivers these transm ssion signals to the signal separation 20 and

conbi nat ¥ onagwanged4ianghesprapsbpnddpusteagechévelvevéps anamadgl-i fyi ng
them Each of the signal separation and conbj nation neans 14 and 15

combi nes these traR8m&ioReaPg iR theohelanstRdricmd ERECtHeAt6St o
correspondi ng LCX 3A. . The obstacl e det.ection neans 10 .f.urni shes an_electric
55 wave. assePaaEARELATS HATEh G ¥ GHARR GadTALS GERIFEL SDRGEED EERTE by
way of the signa rati n:%@% onbi i {(p@g; 12 LC Latgs an
electric m@ggasgggﬁgﬁﬂ%ﬁpth t er%s’i gn%?ééeg(?t detect i o?ln%y %ﬁgg?etgl%e ﬁ_
plurality okrghih$sdisROsegnhNst e &)i78l dabhengfing hs LIRCHANE Wavehi S
recei ved by other LCX 30 3B di sposed opposite to agove-rrentl oned LCX 3B by
way of tine as tBestbtrsesponiibey {dedBidmel recahe desitgralf negfudney bfom
other LCX 3B to the obstacle detection neans 10 by way of the signal

separ ati on &heé combempthndangeansri8r.Wiether or not there is an obstacle
bet ween LCXs 3B can be determ ned by checking to 5 see whether_or not there
is a change in thEhpadiky usdng theersde pasdorihttehdrbheadl af s £8r

detection, for exanple. Thus the detection information indicatin hat an
obstacl o | 208t ob diRs o e 0SP A BLECE: o1 SPRAGT AN OFF t FRREAES] SR

reans .. TERARL R oMok BELEB, DA L RO AR A0y iy, e 10

and detecti 6i I*n I ON ransmitte

separ at gd by, LRGeS, INAL SERA bR 2P He COTRMAR & 20 IR AU teim Yol ln,aeﬂyt 0
the detection information transm ssion neans 11. When these pieces o

detection iphergat bl ageghBPUt trhhemieteehbonyiaf oniRtipheldchhansmkssi on
nmeans 11 generates carriers corresponding to the pieces of detection
i nf or mat i onConhheetalyi, erlsemanienhCK ridtpie nsieasa thaqguiealdy wahhenc & 400eHHency
band which the obstacle detection systemuses. The detection information
transm ssi oAsntakeniast aereratl et dt thes car eippldcabille fHedqyegeal sange
associated 20 with the Ei eces of detection informational, respectively, so
as to gener 4F8M 4N AHZEP Y &MRa1S 2 AdIaELPR&ath Redeh 7T AfsAVEadiahic
signals,to the signal,separatipn nﬂ o ination nmeans 14 after adjusting
their | %é/el r_ﬁﬁaegﬁﬁl PRI na%t ﬁg%ugT 8 gﬁg_hal separation and conbi nation
means 14 combi nesoh eneo2hol AT £fibWborth M S ithf ByGREmAPLBEbrARACS ends
t hemonto correspondi ng LCX 3A

with embodiment 1 uses the passband which LCXs 3A and 3B

essentially have as conductive lines. As a result, in the case

of LCXs that use a frequency range of 400 MHz, the frequency

25 range from 0 MHz to 470 MHz is available for transmission of

signals and a frequency band of about 470 MHz is provided. 1In

other words, as compared with the frequency band of 70 MHz when

LCXs are used as radiation paths, the frequency band can be

increased by about seven times when LCXs are used as conductive

30 lines.



The above-nentioned systemis based on the prem se that the frequency bands
wi thin which signals handled by the plurality of systens that constitute

t he above-nentionedsystem 30 are |ying d& not overlap one another. However,
even if the 19 passbands wit hin which signals handl ed by the plurality of
systems are |yi ngyadgn &g %Bﬁdof%ﬁ&%ﬁu&'&ﬂtﬁgo@%l&é@ ad'%€has

another, t he transm ssion signals m ave a s conponent outsi de
their frequgnsyndands mig thMBzl esHbt SuhPe® PECHENNE B GHATE c@h beysat

i nterference anong the pl urallty of systens. Therefore, each of the
plurality ofnbandpsrsthel veteot kadignadestdanute tivecdaned | £fyomfalségbal 1
separation and conbination neans 12 to 15 needs to ensure that the

transm ssi onh&nselat(dory gegssisking Lo efuehueocyrbdrd oft hatz andiavbandoss
10 acceptable by each system and to ensure that its rejection band doesn't

i nterfer®e WwidthdpadeHHZzbuheR Tfives £986 ﬁﬁnra@%éhaamm Bl die pheydn? §
interference fromthe adjacent, bands is Vi The bov i oned
Gystem o SChEBRELT UCCETRRPTIS TGS @ SREPRTRA Ot b EPF AHAGED DT R
plurality o% @ pass filters increase in the order of those associ ated

W th obstac et écti on which requires reliability and high sensibility,

train-to-ground ngdio GOETMRIHGAt ganmyehiﬁqmé 6% 1R} Abidildhy o J:gﬁggn

transmi ssion for nonitoring, and detection 20 I nformdtion transm ssi

whi ch requi §88 bipeLEeesnNeRer ASksaaRelssfioh examlles AS #@niy opgg: akpye, in
accordance with this enbodinent 2 , because the systemis provided with a
pl uralitly ofenetrayedreass measpiented ellyowl spubecbrfdy tidd esrerd TQXart ssi ons
of 25 information, such as image transnission, train-to-ground radio
transmission, obsThe ke wRetdation ilnrecedviesntheaNshtresrpassanu gegealson

information_transm ssion, .each of the plurality of relay peans including a
signal sepaf at F8n’Nnaseerbphsdi i thedhe ‘{W%y%kﬂﬁjfﬁanmﬂ%ﬁhsW?P%@E%l s by

adei 1 on.” beREage” A5h B B Bhetn s SRETR G %?ﬁtﬁﬁo”éfﬁy%ﬁes%t BAE FPEFfdes
the plural ify gh shongl: Scpar gbioRaNH.coubl oALI 0B, JBENS0A L0 4811 0apr dor

to separate or CO I ne a Si a pass and eac t he

5 pluraly tyi phcROMEHSH CAhA @ssyﬁé&ﬁr@e@%y El’i@%@ﬁl%ff'nén@&h@fam gnal, the
system of this enbodi nent can prevent signal interference anong the

plurality of commadimaitivhsy Hiwk ait earordahesenti tACEHL 8t embogiaént
transnissions. It is to be understood that the comunication system usi ng
10 a | eakagk, thermmesdihenrpdely maaasce: dahwetivé trfe lishe spagdent 2i aveeptsn is
not limted pnl%@to t he above-nentioned exanples, but is wdely, appl i cabl e
to signal t¥a®s %@|Séﬁ§a&§|sngcmexmd¢q aigna nEStqea@@t g nd

facilities, buil t h d

rodi 1 cat | oREIeah BOTREAELES MEePRe & HRertbroh ERBUE %gq?}f$ ot he
spirit and scope Lhereols | 8'1’5%1% fﬁt@@ﬁ&@f’éli i’n@sw ﬂlOQ r?d the
conmuni‘Cat i on System UsT hg a age transni TR e

Wi th the pregsest ridxsessson: SaM Y anAThE é’&r@ﬁﬁﬂ!’idzé'lgﬂ%s a\’dcﬁt‘f’i‘éhtéé)ﬂl@s
channel s and can transmt themw th accuracy by using a passband, which the

| eakage trassti shean padh esaRMicdtyohasyssed eeanducigMandritheacd@rate
transm ssi on of signals.
wideband signal transmissions without being under the influence
of surrounding environments.

25 In addition, in accordance with this embodiment 1,
because the relay means within the relay station 2 converts
signals respectively lying within a plurality of frequency
bands into signals that are separately arranged in frequency

within a passband 6 which LCXs have, the communication system

30 can implement multiple-channel signal transmissions via LCXs.



25 21 WHAT IS CLAIMED I S: 1. A communi cation systemusing a | eakage
transm ssion path, for sending and receiving signals lying within a
passband, which a | eakage transmi ssion pkth essentially has as a conductive
line, said systemconprising: a signal generation nmeans for generating a
signal to be transmtted by way of the | eakage transm ssion path; and a
rel ay neans di sposed on a way of the |eakage transm ssion 10 path, for
rel ayi ng thgnsbgnakntrom sai d generati on neans, and for converting the
signal applied, via a cable, thereto into a signal lying within the
passband, which tiggl epkage &ia§88hsstigmPadda EBpeyiawiiny RS stgQcaarko
send out it. 1~ 2 . The conmunication systemusing a | eakage transm ssi on
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communication relay means 9, an obstacle detection means 10,
10 a detection information transmission means 11, and a plurality
of signal separation and combination means 12 to 15. The image
relay means 8 relays transmission of video signals that are
wideband signals, converts the video signals into signals lying
within a passband which LCXs 3A and 3B essentially have as
15 conductive lines upon accepting the video signals obtained by
amonitoring camera, which is a wideband signal generation means
4, by way of a coaxial cable 4a, and then sends them to a base
station 1. In other words, a combination of this image relay
means 8 and the signal separation and combination means 12 and
20 14 corresponds to the relay means of the relay station 2
described in above-mentioned embodiment 1, and a system that
contains these components and LCXs 3A and 3B corresponds to the
communication system of above-mentioned embodiment 1. The
train-to-ground radio communication relay means 9 is included
26 in a train-to-ground radio communication system which shares
ICXs 3A and 3B as signal transmission media with the
communication system  that corresponds to that of
above-mentioned embodiment 1, and relays train-to-ground radio

signals which propagate through LCXs 3A and 3B. The

30 train-to-ground radio communication system contains this
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10 signals. The detection information transmission means 11 can
transmit detection information on detection of obstacles to the
base station 1 by way of LCXs 3A and 3B, and can relay detection
information from other obstacle detection means respectively
disposed at relay points on LCXs, as well as detection

15 information from the obstacle detection means 10 within the
relay station 2A so as to transmit them to the base station 1.
The obstacle detection system includes the obstacle detection
means 10, the detection information transmission means 11, the
plurality of signal separation and combination means 12 to 15,

200 and LC¥s 3A and 3B. Each of the signal separation and
combination means 12 to 15 can extract a desired signal from
a signal that propagates through LCX 3A or 3B, and can combine
a desired signal with a transmission signal. Each of the signal
separation and combination means 12 to 15 consists of a group

25 of bandpass filters having respective passbands that correspond
to the frequency bands which the plurality of systems use,
respectively. Each of the signal separation and combination
means 12 and 13 can direct an input signal applied thereto via
corresponding LCX 3B toward a target one of the plurality of

30 systems and extract a desired signal from the input signal
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time, video signals from other monitoring cameras, which are
separated from signals propagating through ILCX 3B by the signal
20 separation and combination means 12, as well as the video signal
input from the monitoring camera that is the wideband signal
generation means 4, are input to the image relay means 8. When
these video signals are input to the image relay means 8, the
image relay means 8 generates carriers corresponding to these
25 video signals, respectively, these carriers having frequencies
that fall within the passband that LCXs 3A and 3B essentially
have as coaxial cables that are conductive lines, like the relay
means of above-mentioned embodiment 1. The image relay means

8 then modulates those carriers with the input video signals,

30 respectively, so as to generate transmission signals, and
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33 4G4J4dE~s§%nal separation and combination means 12 extracts

train-to-ground radio signals from signals received via LCX 3B

and delivers them to the train-to-ground radio communication

10 relay means 9. When these train-to-ground radio signals are

input, the train-to-ground radio relay communication means 9

generates carriers corresponding to these train-to-ground

radio signals, respectively, these carriers having frequencies

which fall within a frequency band used for train-to-ground

15 radio communications. The train-to-ground radio relay means 9

then modulates the carriers with the input train-to-ground

radio signals, respectively, so as to generate transmission

signals. The train-to-ground radio communication relay means

9 delivers these transmission signals to the signal separation

20 and combination means 14 and 15 after adjusting their levels

and amplifying them. Each of the signal separation and

combination means 14 and 15 combines these transmission signals
with one another and sends them onto corresponding LCX 3A.

The obstacle detection means 10 furnishes an electric

256 wave associated with the signal for detection to corresponding

LCX 3B by way of the signal separation and combination means

12. LCX 3B radiates anelectric wave associated with the signal

for detection by way of the plurality of slits disposed in the

shield thereof. This electric wave is received by other LCX

30 3B disposed opposite to above-mentioned LCX 3B by way of the
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10 detection means 10 and detection information that has

transmitted via LCX 3B and is then separated by the signal

separation and combination means 12 are input to the detection

information transmission means 11. When these pieces of

detection information are input, the detection information

15 transmission means 11 generates carriers corresponding to the

pieces of detection information, the carriers having

frequencies that fall within a frequency band which the obstacle

detection systemuses. The detection information transmission

means 11 then modulates the carriers with the signals associated

20 with the pieces of detection informational, respectively, so

as to generate transmission signals, and delivers these

transmission signals to the signal separation and combination

means 14 after adjusting their levels and amplifying them. The

signal separation and combination means 14 combines these

25 transmission signals with one another and sends them onto
corresponding LCX 3A.

The above-mentioned system is based on the premise that

the frequency bands within which signals handled by the

plurality of systems that constitute the above-mentioned system

30 are lying do not overlap one another. However, even if the



1OMD3f #109VE. () - - | DO3F #109& () - - *f #109VE ()--!1*f#109& () - - #109%VE () - #! NM#L
00! () - #YYYYYZOZZNNLI _10MD3f #1004.#10% & ()-:110% & ()-1910% & ()- |

10% & ()-L10% & ()- 10M 10MZ[\\] mrAwUBNLY

10+110% & () -! NF( SH109& () -! 6g#10%p& ()- ! 1g#109KK& ()- !;

(IO OB AR stownset, Uik 2 b AU P Doloistor
g?'d!d ég;%; fa’gé %(?Ié#éﬁ%aﬁée( Ly 4 A& de e MR 80 (D de 18¥86 ot 98- &ap) - | be
10! X/ £ #10% ode (2 nbBha#] O%kie ) ANl OIE )s Lghd 0906 Kight#l0f% & (3 igh&#10%
z& ()-: RfEgggggghi { Y71 10! 68z#10%ucu& ()-z!, z#10%ruYu&' () -z! MLO%uu& () -
10: 10: 10:¢ompOfest (Putsids10BBLiL) fr&gp&nty nbardX8{a@ this results in
10! *g#10% u& ()--! N g#10% u{u& ()--!g#10% u& ()-,!I!g#l0%uvu& ()-,!yz#10%
u-u&' () -z! cheaonsng R capse At irNmoph¥erference among the plurality of
101 @HLO%EbZ0E a9 Fherarore,) cdeh0f whe blurality of bandpass filters
that constitute the plurality of signal separation and
combination means 12 to 15 needs to ensure that the transmission
loss at its passband is equal to or less than a minimum loss
10 acceptable by each system, and to ensure that its rejection band
doesn't interfere with adjacent bands and a ma.ximum attenuation
which prevents interference from the adjacent bands is
provided.
Then, the above-mentioned system is so constructed and
15 optimized that the performances of the plurality of bandpass
filters increase in the order of those associated with obstacle
detection which requires reliability and high sensibility,
train-to-ground radio communication which requires
reliability, image transmission for monitoring, and detection
20 information  transmission which  requires interference
resistance, for example.
As mentioned above, in accordance with this embodiment
2, because the system is provided with a plurality of relay means
respectively disposed for different transmissions of
256 information, such as image transmission, train-to-ground radio
transmission, obstacle detection information transmission,
and detection information transmission, each of the plurality
of relay means including a signal separation and combination

means, the system can transmit signals by way of any one of the

30 plurality of communication systems.
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urality of communication systems has, from or with another
signal, the system of this embodiment 2 can prevent signal
interference among the plurality of communication systems and

can implement accurate signal transmissions.
It is to be understood that the communication systemusing
10 a leakage transmission path in accordance with the present
invention is not limited only to the above-mentioned examples,
but is widely applicable to signal transmissions using LCXs in
railway tracks, roads, power facilities, buildings, airports,
and so on, and various changes and modifications can be made

15 in the invention without departing from the spirit and scope

thereof.

Industrial Applicability
As mentioned above, the communication system using a
20 leakage transmission path in accordance with the present
invention can transmit wideband signals via multiple channels
and can transmit them with accuracy by using a passband, which
the leakage transmission path essentially has as a conductive
line, for transmission of signals.

25
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5 which a leakage transmission path essentially has as a
conductive line, said system comprising:
a signal generation means for generating a signal to be
transmitted by way of the leakage transmission path; and
a relay means disposed on a way of the leakage transmission
10 path, for relaying the signal from said generation means, and
for converting the signal applied, via a cable, thereto into

a signal 1lying within the passband, which the leakage

transmission path essentially has, so as to send out it.

15 2. The communication system using a leakage transmission
path, according to Claim 1, wherein said signal generation means

is an imaging device for generating a video signal.

3. The communication system using a leakage transmission

20 path, according toClaim 1, wherein said signal generation means
generates signals respectively lying within a plurality of
frequency bands and said relay means converts those signals
respectively lying within the plurality of frequency bands into
signals so that they have frequencies that are separately

25 arranged in the passband which the leakage transmission path

has.

4. A system using a leakage transmission path for
transmission of signals and having a plurality of communication

30 systems including a communication system using the leakage
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communication systems generating and transmitting signals

5 respectively lying within different frequency bands, wherein

said communication system comprises a signal generation means

for generating a signal to be transmitted by way of the leakage

transmission path and a relay means disposed on a way of the

leakage transmission path, for relaying the signal from said

10 generation means, and for converting the signal applied, via

a cable, thereto into a signal lying within the passband, which

the leakage transmission path essentially has, so as to send

out it, and each of said plurality of communication systems

except said communication system includes a relay means for

15 relaying signals transmitted via the leakage transmission path.

5. The system according to Claim 4, wherein said relay
means included in each of said plurality of communication
systems separates or combines a signal lying within a frequency

20 band which each of said plurality of communication systems uses
from or with a signal transmitted via the leakage transmission

path.



