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; e3ex| u4( 6Tl PV REMOTE MONI TORI NG UNI T+« 1 BACKGROUND OF THE | NVENTI ON (1)
Field of the Invention The present invention ﬂenerally relates td GJok e

moni toring unit, and nore parti cul arlymlmﬂ\“m mm ‘e moni toring unit for
nonitoring the security of a renote sit roma central control

equi pnrent via radio transm ssion. (2) Descrcgptreron of the Prior Art
Conventional ly, a security control systemhas 10 been utilized as a
counterneasure, for preventing crines and disasters in a building (or an
of fice) whose security is to he nonitored. The security control system
general ly includes a canefes TE nsor and ot her sensors
installed at a renote site 15 location to be nonitored, and a central

control equi RIRNGHARNRIdEAHE BrwRerFdyy corporation. A video signa
out put by the camera and detecilon_signals output by the sensors are

transnitted fromthe buiBdifiPid PheRentPENEP R0l equi prent via a

transm ssion cabl e 20 IpHKigyeddier nixnvéof Bsh byéhshtap1y orébeteentpah contro
equi pnent. In a case of, the securijt trol systemo tPg %gpe descri bed
0

co
above, a secdFAMIFHAIVLHRELNE ‘Q‘*to%a?’i"grf“%’f-et - iReHAE r8l equi pnent
al ways 25 snomienartse tnion steaxtimd yuroft of qut unanhi tor ixig btihé dsegesrbyynedna of

id ' | d t 1,90 <S4 | ' . Sl d
controt s oper St Tt M Frof f dAtad ERRE-CFRAR Bhb g O
bui | di ngs i nvidacorestira renansmiEsiedn. It is known that a camera, a 30

tenperature sensor, a g@s miﬁ%@t&rtﬁgrﬁﬁ{&aﬁ@tused as surveillance
T

sensors installed in the 'nonitored buildings. The tenperature sensor senses
the occurrence of a fi reenXenEiRAA Y e | IREMT BhY L5oEr@Et PHgtam has o JuN

Z003 2 4o erﬂé@ratwﬂﬁmgﬁft&eé?ﬁwmiaém, af@fgﬁllﬁéi/bﬁ_ﬁih@\tl)ei:émzbe gas

sensor senses the presence of s It moni to cation by detecting

a concentr at i%}dqoqfsaasstp%%ﬁ A %;%uﬁf&’éggf%%t%? ?%ﬁﬁcﬁpp‘?’égéﬁ bed level. 5

Wien t he aboeeaiesidry bissl twrbe owomiteyed em Tie usecur bty seeokrdy pur poses,

It s ”ecessa.,fééééé?n %fé}?éxaéfi iﬁ‘éi@&ésS?Si:@&'a?”é(%&é”&&};é@@iﬂ s such as
t enpetr at f

a canera and ure sensor at different {ocations of a refinte site
to be nonitos@hsoy FNd jqther mensers yinstabled R a2 F§MPRSt §itesever al

tel ephong 4 i N@stA4 1 SR & d Yok {E6SEE | tARG HUbONErSsl 08aherel the respective
surveill ance sensors fromthe renpte sicte building to the central _.control

| ocation. SeRFEkRASNYEHRStated | 1R HECORTIHE SRRROFRTAAR t hd VASRSn ssion

l'i nes signal output by the camera and detection signals output
by the sensors are transmitted from the building to the
central control equipment via a transmission cable

20 1linking the monitored building to the central control
equipment.
In a case of the security control system of
the type described above, a security personnel at a
location of the central control equipment always
25 monitors the security of a plurality of buildings by
means of video signals and detection signals received
from the remote site, and controls operations of cameras
and sensors installed in the monitored buildings in a
concentrated manner. It is known that a camera, a
30 temperature sensor, a gas sensor and other sensors are
used as surveillance sensors installed in the monitored
_ buildings. The temperature sensor senses the occurrence
of a fire at a monitored location by detecting a
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15 have been very troubl esone. Thus, the installation of the security
control system becones expensive, as the systemrequires severauLUJUsza
surveill ance sensors to be placed in the renpte site building. en-a

show oom of the building is nonitored, 20 several surveillance sensors of

t he above described security control system nust be placed at |ocations of
the showoom this is detrinental to.the appearance of objects being

di spl ayed in the showoom It is thug desirable that the surveillance
sensors of the security 25 control systemare built so as to be conmpact and
not detrinental to the appearance of the objects at the nonitored

| ocati ons. SUVMARY OF THE | NVENTI ON 30 Accordingly, it is a general object
of the preﬁeng hé!?ﬁ&h?@_EHaH&QVtHErénhﬁ@ﬂ@?Y%ﬂ@&ﬁ%P&&éE&FﬂﬂHdng appar at us
in which the a%o e described problens aré elim nated. 10 JUN 2003 3 1
Anot her and nbf¥edpecThecIdBj EENSEF ERBSHFeSLSt PLARGTRGDPT S Dravi de a

renmot et moni t Oiléhggmaamalfﬁ&ais;{aeatf&ag_ %) ae%?@%riinby_afﬁiﬁﬂdén%i%ﬂ aigh
apparatus includes _a plura of differ surveillance 5 sensors
accommodat ed ?Heﬁhféﬁc95§uFbe¥Ssgrﬁﬁ&eEa%gBQ €a§qif%ﬁiﬁ?£ékﬁﬁﬁ%1vely
installed st a | ocati onWwhénathenaborveddeste ibietdh mom iitbuieisig ey stfdrecis on
t he appear anc f ni d I T 0 QEQ;' obj ect of the
pr esent inven??%% %ggac Fg%gésbyggbgghgfeq%oq%oxgﬁor|ﬁgggggﬁratus whi ch

i ncl udes a cageparhtelpr bugthdd seveded sugvellilegner gEnsans fch asnote

site | ocationabghfigrg0RhiORCHenBBratlge BeAS®YS At Ol QUKIHA 11 Jh &bidage
signal through_an inage proceSS|ngeprocess fromthe video signal produced

by the camera®fa215eRPEROBABReEPOPEPPEREEPRE% sURP sidhals MR/FRTSATVNNd at

the renoteosi te keparagalyaihsfaglakevera@ntelephormitpitidd ng- acdlsiaet i on

signal when a_te eratung cgange highen thgg aﬁpr detﬁgnin d level is

detected at tﬁgrr ﬁﬁpgmélFé Fo2RFPY ,Ségga s&Ts T F & %ﬁﬁﬁ) %?ng a 20

det ecti on si gaarvehddaaceosessvrat foemothex ygswteas isralbwirld iran to

predet erm ned fir sk k?ggl Bht2080R6eaE5 3t 0N s Jygyéﬁyﬂhéﬁg greater than a
ond Ferstde ite Toc

predeterm ned sec eve tected in the renote location, a
converter foringatpdiatagngi gft fhe2s5enrgnsgl angy then teransRiIHen reigtesi gna

of the inpge RaQeeseEh, vhbg tovaBd1skanal. Oofrhike MnE otvna1dtwsiedection
signal of the tengerature sen and_t he detection signal of th as
d

or
sensor, and atP§ SCPFAHXHFPFEFOPOFYFFEWSHFFPN&?tﬁﬁ? MR ABit signal s
30 of the conggstem tregairasi sevetalvenrvkid lamue deresprtpnentbeyi a radi o

transm ssi on, ont.r equi nt. . hei . e of tel ecommuni cati ons of
t he out put diB?FgF%s?éngbg %?bﬁqg %é%?r%glégﬁ% 6l equipnment via a 1 0 JUN
2003 4 1 public line. |HWhehis sbepreocmorift Shiendudgpshimg uss ndmitereda, the

i mage proggssgbvetrdd FuekeRN2BGce! BRNLBFRELR! WHe A .add18 Oy sensor,
the converter, and the radio_transmtter are built together in an encl osure

5 case to forAPFHELINGLBERBAI BYEERT BYSAr ReuPlagsd t3fe RAKIRS AL t he
renote site | epat shdwrdoi®nthasedsl defrihentant tal tiontapdeApngEat by

placing the rggpLe IPRL05 BY3HRPEA" 43 the! MRdETUR, S1¢€ {o%allon
desirable that the surveillance sensors of the security
25 control system are built so as to be compact and not
detrimental to the appearance of the objects at the
monitored locations.

SUMMARY OF THE INVENTION
30 Accordingly, it is a general object of the

present invention to provide an improved remote
monitoring apparatus in which the above described

problems are eliminated.



According to the renote nonitoring unit of the 10 present inventiaon

several surveillance sensors are accommodated in the enclosure ¢ h e UNaX0 i t
is not necessary to. separately place the surveillance sensors and the
transm ssion lines therefor at locations of a renote site building to be
nonitored. Thus, the 15 installation of the renote nonitoring unit can be
easily nade at a | ow cost. The renntg nmonitoring unit of the present
invention is constructed as a one-pi €ce unit, and no undesired effects
result on the appearance of the nonitored object when the unit is
installed. In 20 addition, the output signals of the surveillance sensors 3
t hrough 61are transnmttzasbtivet hendombrel spepti€ic? obrj@ctadifo thieansm ssi on

t hus preventing the transm ssion_ of t i.gnal.s_from being.inqgperative when
2 1T E Gocur PRSI TRTLFEY Taokr: BRoRadan el rene T, BRPLSRERAN t or i ng
25 syst em whiagpamiuis efor hese nshadl aeconidy chatrednsyissemon whiimds f or
transmtting | I bj r I ur, fi 4t esent
invention\MI%gﬁhﬁﬁﬁﬁyiﬁhﬁéééﬁgf%o%??%gléggl%aﬁEggggggﬁFeg%ﬁgggﬁﬁﬁﬁéglwhen
read in cdnj FRASVIE IEGPURCAXELACEBPRNFNRECENAR F§SS BRAEFADESER! PTI ON OF

THE DRAW NGS &3 1ly isnd Phéwpahsiwehowingtalpeal akr d 10ch@ ideNo0@3 s 1
enbodi nent of a yenote npnitorjng unit accorghg% to . the present invention;

FIG?2 is a s&Qnigrpredishre otk RgnPhBPAERITE feGEEnG U shown in
FIG 1, 5 Fl Gappearanss specthe emyhitosbdwobdethe r @het abowe mentionad t

accomodat ed i.n. a_do case. and, FLG 4 _i| |.ock,di_aar,am show ng ,a
security cont?@e%ﬁ/sngﬁ%%i%]ﬁeﬁ??ﬁ %g‘s'ephgorge técﬁﬁﬁi tori |¥g %rﬁef‘%}cecordi ng
to th_e p_rlensemoriirtmzniriq)rﬁpp.@rmnicm\lioﬁliﬁHESPﬁEEERRE EMBODI VENT A
description n&ﬁ'ﬁd\f@i’i‘@% g&y&@e mghaiek%ﬁnseﬁ&et&@%ﬁ LAyt &35 e @

preferred e ment of a renote fonitoring uhit according to the present
15 i nvent i on.l9gassian PRI SRINL BOF AWt BNMARRES: PRECEFSCTad®3r ding to the

present inverdutputdind 418 Us@glei BignaRCURrbUgHOAN Qnagks peBcels iFhpwWwn in
FIGS. 1 and 2,_this rﬁggte ggnitoring unitll ing&udg; a %%%$ 2 far encl osing
a bl ack- and- M2 P 30q YiAGe, 808P LsBREGHCEe Y, EB5Hére 35, a

gas sensars 6,mirroptione efiot appo@8ciagr adsoundasdignaile frbd, aamduwidhet

conmponent par t in._ i as.a I and a | ower
base 2b, as S%%%Hn§ﬁ$$§cf§£§F¥§§§E§8ﬂd 3 gﬁggggaggggfgfgg%%¥ tQé renot e
moni t ori ng urputpwkkingea yppeechiodofianadvehenraa Sepperatarer ehange | ower

base 2b. The wamdR chof §hereqoebeniRBA! Qbved Y3 Helelted RladfeaNd- White,
char ged- coupl ed devi ce ( anera which utilizes solid-state I mage

C
sensors to priRfRER Hhroxt AeRei9N258 PASuSERECE LCar QUEPNMEHNY 330 The
pi cture raceidetgctigh esdjnabewnaneaacdncenseatiionanfangygedf ghdd degrees

relative to asn(\:aef#]eex[ xlhxg&‘? Q%é@&&g%?%h”%%@ 1£vdh‘r%rc%”e.r a 3 having a
relatively |arge heig is arranged af an upper central portion of
concentration of hydrogen gas greater than a
predetermined second level is detected in the remote
site location, a converter for outputting digital
25 signals by converting the image signal of the image
processor, the sound signal of the microphone, the
detection signal of the temperature sensor, and the
detection signal of the gas sensor, and a radio
transmitter for transmitting the output digital signals
30 of the converter to a radio receiver of a control
equipment via radio transmission, the control equipment
being capable of telecommunications of the output
digital signals with a central control equipment via a



1 0 JUN 2003 6 1 the renote nonitoring unit 1 corresponding to the top
center,  of the upper domed cover 2a. In the renote nonitoring unit 11g$hpNmE3
in FIG 3, only a top portion of the camera 3 is exposed to the exterior, at
the top of 5 the upper domed cover 2a. The tenperature sensor 4, the

m crophone 5, and the gas sensor 6, which are relatively small in hei ght,
are arranged at |ower peripheral portdons of the renote nonitoring unit 1
corresponding to outer peripheral portions of the | ower base 2b. The 10
arrangenment nentioned above allows the construction of a renote nonitoring
uni t having a smaller height than in the prior art.technol ogy. The canmera 3
gener ates a vipudd isi driale pr okn dimis aremetermgsi tter bhafappapatuer ethéocat i on

(e. g., an Offl r ) ut to the radio
transmitter 17 \%‘%ﬁdn%hn%ggﬁ%oc%ssor él%ll(s mﬁ%@ﬁ? Pﬁée infrared
lanp 28 is pr &w@atatunmesansﬂma t‘;h@fgaﬁeﬁma the nconvierten, paof ect
infrared [ightpl0 rta'zﬁmal 34&@% goeftr?ézeain PAgtemELsdupé the

noni t or ed Iocatlon can bet y rreans ack-and-white canera 3
The infrar&d IGa§i® tehifaey ‘H}/et’h%‘“‘??ﬁ r‘%ﬁ'b’d:qralrﬁg APRATIENF si DN £REt he
huma_nbleye By srmqf dﬂ“ettﬁélniBéfxﬁbﬁe adrk d NEoddd Ion etk |xﬂ6@1é§8r%dltftf]m

possi bl e to pi u icture of . a v ocation s t t he

condi ti ons of & chDee{‘atI Gtht T YTy %%u’r%?ﬁrﬁbliyd B atelvil 5 T’n’@ﬁ’ﬁ% $he renpte
noni tori ng unimorticdrinatappArarusiat e stemote egitie yleratiomg t he

|l ocation. If a color carﬁ&%&-%%&d@ﬁe :g%{{&ch& 'I\Qﬁjr{"gof'%

is necessary to illumnate t ni tored ation usin
enits a vildi bpEasent invarkion. i severak uwrveiahance ss%l%%‘élrst@‘g%t her WI th

such a | anp, %éaanqﬁ@aa@é& em n&éh&\ép&a&w%a’wl hhdmeei p§ ehyt noti ce the
presence of the canera and 0 JUN 2003 1 Ian%thAccor ding to the

moni t ori ng unPeSFSTHY p‘i’%s%‘?ﬁa‘f?lmlwcﬁ % SRRV EHHL WRFE SBFRFSH 3 and
the infrar e]g |aam)t2a?e8th§an§ﬁk§b@ethﬁﬁes et £ s él‘thUBo@@SSdnbsI; €of 0a pi ck up
a picture of a nonitor out 5 rln reppte nonitoring
unit to the att®i |on %”re b‘@% en? eri n’borflh at| orh h%m the security
of the |od&ti mmmmne@t!myer dn@’dltqmq em)eta@mebseem:_rlsﬂ of

the rempte MBI ea{"uwlca&a tﬂ%@&h@&ém&n PESEDhg Wah £ éﬁ Hidlizes a

pl ati num t her nocoup or sepnsing a tenperature c ge due to the heat of a
person enteri RFFSRHOHR{REOD o%%tt?%‘Pﬁtrf‘k%t%cbrﬁn%raat‘m%'Ebﬁ%%r“El‘bt this

embodi ment usehd rY Wirdédired HEBécté NeSs Bt ¢h ﬁsdtaeﬁema 6£S4hé O
i ncrease the accuracﬁy?é)f t he 15 te tgkgaturfe nmeasur ene ans of this

tenperature s&EHEO PITRE e a1 i'ﬁ‘?e ctange (due to
t he heat @fo a aggktistiprentEse noutpnet nEighaledhf oded | umyve hl 1 dec eoee ks rs

| ocati on gr eatere LR OF£ASt erIhOgs 004 B LEIMEIALICE LeNEL, Tiyp, when

a 20 burglar enter e nonitor I on wherein nperature sensor 3
is in operati G@dlt%et’fm%ﬁm‘év SEMSHrPBRRAPIRG @%e‘f—’é@ﬁ@*ﬁ%i@ha@fto t he

radi o transm s dPgva Bs afr b Ebémcyem@;sezla‘iti@é\mﬁ naFfﬁré)o@éuweaxE enot e
nmoni tori ng un he te erature Sensoyr of

I | nst
ment i oned abofé’e W?h??%?%af%%ﬁgb RS B SPDEWERPFHORAL rp%b%/cgrmg
noni t or i n@sunidysitenl heh ik reeguli sesstiie sbmstes] ratthomger othenfrared |i ght

effected when g jeql; SOULS® {RYESeLL A RGN EIRN el €219 LYS, DY means of
Other objects and further features of the
present invention will become apparent from the
following detailed description when read in conjunction
30 with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.l1 is a plan view showing a preferred



30 the infrared sensor, a tenperature change greater than a pr edqtgeng yLiaY
normal tenperature |evel at the nonitored |ocation can also be sensed.
Hence, it is possible to detect whether or not a person enters the

noni t or ed 1 0 JUN 2003 s 1 location by neans of the infrared sensor as in
t he case of the above nmentioned tenperature sensor 4. The m crophone 5 of
the renote nonitoring unit 1 is a flaé, non-di rectional m crophone which
can 5 collect a sound in various areas of the nonitored | ocation. The

m crophone 5, during operation, generates a signal froma sound in the
nonitored | ocation, and this signal is output to the radio transmtter 12
via the AR cemmydiglentd dfMediciicty mheitor begingnis d8cpradHgedoathtehe
monitored | ocation. . The use .of the flat m crophone allows the construction
of a Conpact, ptrr‘ﬁst?“rter?ﬁ‘tv@ﬁdwﬂrl'ori ng unit. The gas sensor 6 is built in a
one-pi ece formas shown FIG.R GS la adebRiondlke yhsw ssmewing thenmadmoteom 15 a
conbi nation of_ a.jm.ted current p. en, sensor and a thin-filmtype
hydr ogen sensg'ro,nlsd(?rptlﬁﬁd qrflid(’:agr%wd&er%le@? Og\f\%(g’t 'er or not a concentration of
oxygen gas Sat the nonit @lsd 3 dentd Eerspesilverviewnshovindetbenreagteevel ,
and det ect WhelREre 3 diPlurfl € PEEIH A 0l 0fn 20 dyRE@9eRs8asSanl the

nonitored location is dgreater than a predeterm ned | evel. [nthis respect,
it is known that if a fiFkS-dcdf @ imlerkE| DRI PP aTROWENGACERERALLYN of

hydrogen gas icoritteleasest e G aPNeeil 1 #és othof remygemens tbs i Agc updsed
even before carbon dioxide ,.s 25 increasi n%%jsgr oduced due to the

combustion re@&GGHEINEH RS WP REFRSYY WY Rensor 6, early detection of

a fire ocarring at the nonitored | ocation can be achi eved. Wen the gas

sensor 6 detegsy TR HyP PrFeeted NSvBORkeRed | ocation, the gas

sensor 6 outp ] 1 o transmtter 12 via the
A/ D converter 15. |n thé CSFRAERRR ik REW tbe gt¥endi Wgtho the present

invention, theaRifted.td Herds o opledeg®, 3, di0a JpPe20PBe8 &mBBdilmbat

infrared |lanp 28 are normally, switched off and ppt in operation. \Wen any
abnor mal condi®f ¢h H&REH™ 9T 19 t‘Hél'?m%‘i"f%’r"gﬂn‘F otQt EBﬁ PEegehsct ed by
ei ther thasjadrseinsaiort. OIFIGE. 1 eamp®ratsticw sensemode mbriboppagatndrs of

the canera 3, the m.cropho 5, e, ln I 28_a i.mediately
comenced in raecscpod:rrgs ‘fgccf @edéflg%jel%@n ;sllg‘één'g'l?{g(;ﬁt%}S y%i P%gbngﬁeagas
sensor 6 or tlEedwnity aantrslemysten. Thes eshren wheRlGHelosodr Rentbisf a
fire at the ' i I\$ni ef £61 68 HYa t s g S ;
detection si %ﬂﬁlﬁﬁi@cﬁﬂcﬁ e%#ptlfﬁje rmnﬁij%re% %%at?oﬁsgr gﬁfggﬁé%%tted
by the radi o t& dnaRk1ad-MhiteFAfRE2 ehot2 WORPEHR FRESURPRSPE 4/radio

recei ver ofo anfitdptorie s era \Yais 6ot I @n1sih SshPRardielakpyvesheat i oned
information is 15, further ftrans '%ted romthe control,center to a central
e.2 eo‘g?& g

control equip Qi ?%ﬁ?%rl FurFLIRYIGPEPPFFE i s then
notified to arttopsriior The tdescchthas awmpper cdomedeadvey @ti kndi &g t he

picture signaly and (e defectiOnpd@naln PIY. P& CRfcY! WahRe2PLRbY & of the

condition of the remote monitoring unit when the upper

25 domed cover 2a is removed from the lower base 2b.

The camera 3 of the remote monitoring unit 1

is a black-and-white, charged-coupled device (CCD)
camera which utilizes solid-state image sensors to
produce approximately 250 thousand picture elements.

30 The picture receiving angle of the camera 3 is set to an
angle of 120 degrees relative to a center line of the
monitoring unit 1. The camera 3 having a relatively

large height is arranged at an upper central portion of



20 nonitored | ocation displayed on a nonitor of the central control

equi pnent so as to check whether or not a fire has actually occyQrgd 263 the
noni tored |ocation. Accordingly, a counternmeasure can be quickly taken in .
accordance with the causes and condi t6| ons of the fire 25 occurring therein
or- any person entering the nonitored’l ocation. Al so, erroneous detection of
a fire or intruder due to a mal function of the security control system can
be di scovered in advance. The renote nonitoring unit 1 includes the 30

i mage processor 13 (shown in FIG 4), for receiving an inmage signal fromthe
canera 3 Ssi CEL V. e signal.
It al so incl ug L?hglt%/g %gr#vdgltq& qi@qfe £ ‘?%%’te%ﬁ;n’g@% ‘gg{)gﬁg sgggl 0 JUN
2003 to 1 froantee odnddres'uppen crmped %Qr‘dalt hea i melge theceeBeke13, to

pr oduce di gi r i I COSS T (shown
in FIG4) fo;rngbégerg\g'?\ﬁs L’H}q{ etsfe}({:%‘frgn%grhn%[bg of | Zasensolrgérﬁﬂgﬁdgg SO as
to 5 control tbper:amecms Jfig fexResrd 43t %@*ﬁ%‘i’fﬂmor\%tStlaﬁdt?Heoﬁnfrar ed

lanp 28 ig rﬁﬁﬁoﬁ§?etr0d&f°edj%cﬂﬁ‘éﬂ'%5| O Scdifpeat BEei ¥@lsoFhgsergercuits
of the renote nonifori n% unit are nmounted on_three print edﬁ%ﬁf'cﬁ% boar ds

8 through 10™ifREPNORS & mifid o’?r?enggiﬁu‘fe’ls%‘f 90 Y SHBJT Y ng
four surveil Emaga denNWiggccardatrthged tde bowdopeEriphseal? requires

several el ectroni. ar f i .fhese
survei | | anceP sg_%sfo%rngs Qé &éﬁ r%‘?\?%ﬁéﬁi{@r}l‘iﬁaﬁfﬁﬁn%gp?% 8’%#’%

groups, and tRepuies mpememal yp%tmm%r@%dtlm loemrbased2li r chhe boards
8 througholOa 28 nefaiht hdidtGched "@ocﬁxlré si1 Pt @t Cho e Fubebe Sevith the

| argest surface area is raised fromt | ower case 2b of the case 2, the

second pri nt E8Metec HANPRF D With ’é?‘r"H‘ﬂ’e? n%'&ﬁ]aJt%r s’éﬁ*%’é’é than {8 rajsed

from 20 the ktheShpriea hrk. w¥EhidPodhi I dTpé | ddRer £ 3 Cyehebased 40 vvrth a
smal | est surfa e area i rai sed,fromthe, second The |nt

circuit boar ﬁf%‘ﬁl%n%h tIHOt?s?’écgr ﬁméep%f?tg Tin 8r unt ed
are thus ar rarmg:adtlcand(et ey, are daﬂfmeonrtmeslwrsmt?m)suchndhahl% peri pher al

por tions, |on g,{,xatq{]e@%m@sté the QdiLQ %gnéxrl@e&prﬂﬁn%a%kh the

confi gura er doned cover I's arrangement also allows the
constructi on ioRge (R;'rﬁﬂﬁﬁsoﬁ hh feheve %r%nﬂ%r‘?hg unit. The radio

transmtter 12 of the I‘ﬁ{@tﬁ%f@d\ll@;ﬁ ngg umtprloﬁ@@@rrmsthae out put
signals of the surver g?ﬁance Sensors ? h 6, fromthe rerrg nrtorr ng
unit 1 to a MOELGIEYL & e FURIR “I'fl?f T FQ PERI St ARERAEEFon. The
radio t ransmltn.tgert kb hese amonitaredNideation Isbuthitia ané&nnplbfuﬁed i's
formed i Si z SCLi dj

transm t?@r P |t§‘ Fow%?géq%é%ieﬁtsggﬁoﬁétg%?n bgu% ?‘e%gt Eg %@%, pher al
portion of th:é.alcérmndm#el% Qdmerai - | oﬁh@emsrmér Heghheepitheddb¥ircuit

boards 8 threygh jHkrahd® ?éxﬁﬁnﬂéfméﬂt iRV Y51 & heo CORS L hRAhOByRf apgorpact,
thin renote nonitoring unit. descri bed apove, the.renote m)nrl;orrng uni t

1 includes s&®&&d ur I‘F%‘P\%’éas%ng‘a‘flst@eth?g{r%ﬁe% I®mBceBmmbBat&d in the
case 1, and igodsyibly mqsssrar\ypt@ peppuntedby ansényl aapr seaae&Snaad t he
correspog%rn tra mssro llrrirgs ts aéIOU? Iogagiorgs o a_remp ite
bui | di ng %r%%" ThtR" Prdt &1 F3rfbh°B "thhe eﬁ‘BPé fif't ori ng
unit can be aamﬂqutﬁhhﬂmglmglthe remote monitoring unit to the

attention of a person illegally entering the location.

If a color camera is provided in the remote monitoring

unit, it is necessary to illuminate the monitored

30 location using a lamp which emits a visible light.

However, if the color camera is used, together with such

a lamp, a burglar entering the location would

immediately notice the presence of the camera and the



15 cost. The renpte nonitoring unit is constructed as a one-piefﬁjpgﬁﬁ, and
the unit installed at the renmote site location is not detrinmenta (ﬁe
appearance of a nonitored object. Also, the renote nonitoring unit can be
easily assenbl ed and the manufacture can be nmade at a 20 | ow cost. It
shoul d be noted that the bl ack-and-white canera 3, the m crophone 5, and
the infrared lanp 28 are not always in operation in the renote nonitoring
unit 1. The operations of the camera’3, the microphone 5, 25 and the |anp
28 are conmenced i nmedi ately when any person entering the nonitored

| ocation is detected by the tenperature sensor 4 or when a predeterm ned

| evel of the concentration of hydrogen gas or oxygen gas is detected by the
gaﬁ sen30r16d13ﬁps, aacb@armgseg :cthEem%QxiQforaa@h wofi tt ]tdﬂsa:rmarﬁms{m-rt be

achi eved, and,the power required for .t per ati ons .of_ t

moni tori ng unipv 85%18§'r§5g0g33550389e %H% & &REEE %3 3 Fﬁ ’?ﬁﬁ%ﬁr%% 28,
and the m cropampe28, arequseingogethleat,i asdy it isO thuls mmm to | arge
consunption of_. a equ | Y & detailed
descri ption M%FEQW§£9|VQ§CE§§Ope? gl%%bl%ﬁgrorﬁb aggéhhe rennte nmoni t ori ng
uni t accor @i ngripging phssGnm0tnvanmn@wruhqaunkﬂuﬁmsﬂ?qrﬂiﬁﬂﬂﬁﬂgﬁﬁﬁﬁn of a

security cont gobeLsheBhakahglkhll 182l cTatcTORND Wbty gecor ding

to the present Invention ,_ those parts whi'ch are the sanme as
cor r espondi ngtp&r £9cafdfR FﬁnFPeSeff$ﬁ&¥2%%ﬂé“E@%ﬁ@ﬁ&@ed by the same

reference nunerals, as irhet h@mi;@rﬁltﬁ‘tleoﬁrfsogrume%f Ahesrambten FI G 4, the
security contraol . sten1|ncluges at st a.e g&ﬂltonqﬁ}crﬂt 1 as

descri bed abo@g F&H8t§n§|t &3nFr EEHF%F Q¥ﬁ recervi formati on
fromthe &Oni usiligesniat plagadumr &mmquéqusanﬁam%m and a central

control 15 eqbiBiiaciel Shahbeehiadd d Hel e O e on o)

center security control systemto which the present

i nvent i oh is gbﬁl mom ifeyed HP@F&#@m-calThﬁ RFMPRrAtUTE FENRPR He Uent r al

control 20 eqiﬁhﬁ.@@fmbbﬁam&n&' usalsi fay quu:%qrﬂtryolofcmtae:rm&e@rxcb Gplurality
of renote nDnltogln 5% . The central control nent s installed
in, for exanpfé&X‘§ WIZESoR TEFT CARE rtélf"el k:ﬁbe

i nfor mat i as fltempea(altuﬁrfe tnlea strietuesit .C erBye me2ahsawd Zﬂxmrﬁemyey:acmmatl ons
of the control er E At I 7 i
g&%&— $t’id %%Es‘i 'fl Yo edt p[?%t ébﬂhnr%m Cored.

exanpl e, a guard Opdrati on Foamor a Tenvte S|te
The renote noriduer iteg tivei theat @fe ar PoFsEN mqﬁnm aﬂﬂeednqu&nﬁshrt ment

rooms of the 3QLeMRIS Sint &HaUildiitdr Ao GNP Igredted thdr 4 he guard
operation room of_ the bU|Id|n%WﬁFce|ves nDnIt(Hkﬁﬁ%l nformation from each of

the renote noﬁirleéﬁ nifeds PPTMA L FeMRANAFYRS Yor anfdiss R rcei ved
i nformati Qo bhr@lélﬂNe?%'i'ﬁl thef momittee g Muica tsidre whedelimate the central

control equi prEn e%:détf tl&een%%a_r &tqsr;}]%r% e%r% aoes'at%%bl K Iéﬁet‘_{f%oshom

in FIG4, theTeé nltorlng ani con par for
controlling sensor 3 outputs a detection signal to the radlo

transmitter 12 via an A/D converter 15 (shown in FIG.4)
of the remote monitoring unit 1.

25 Instead of the temperature sensor of the type
mentioned above, an infrared sensor may also be used in
the remote monitoring unit 1. The infrared sensor
senses a change of infrared light effected when a heat
source moves in a measurement area. Thus, by means of

30 the infrared sensor, a temperature change greater than a
predetermined normal temperature level at the monitored
location can also be sensed. Hence, it is possible to

detect whether or not a person enters the monitored



5 operations of the above described parts including the canera 13) Jukh@03
tenperature sensor 4, the m crophone 5, the gas sensor 6, the infrared |anp
28, the inmmge processor 13, the A/D converter 15, and the radio transmtter
12. In the renpte nonitoring unit described 10 above, only the tenperature
sensor 4 and the gas sensor 6 are nornmally in operation; the canera 3, the
m crophone 5 and the infrared lanp 28 are normally switched off and not in
operation. Wien a tenperature change greater than a predeterm ned | evel due
to the 15 heat of a person entering the nonitored |location or a fire
occurring therein is detected by the tenperature sensor 4, or when a

concentratj Onl&f( ﬁfé( gﬂéaﬁgﬂbke"thbh%feaereedeteemrneac& | 8V &lhe Qade

concentration reater than a predetermined | evel due to a
20 fire occur®f n“gh% h@b@?ﬁ mgnéépééﬁe&eﬁ‘?%“@'&s% %, the output

signal of the tenperat U'!‘Sesﬁ'ﬂé%pﬁoi\@d/sobft @ 0 Hamdit S inftall t of i idhaurgits
sensor 6 are sent to the contr part, 30.. Then, the contr ﬂl art 30

|
respecti vel y sw? che§18dh/t RENE FrEFErté“FPre‘“rthP Oife Hb 25 infrared
| anp 28 bys sexellhgct aosbuAl s$hgwakibast lae:easpwft ¢h® moratth@R i n response

to the output of se P ]_geﬂgé
t he gas sensolfgéégg% {I‘Eg %lgggg ?&o:#s gf t ém%r atx%?t € ﬁﬁrare EI;
28, and the m0$whehefsoare soundndad the wntltt@r@(ﬁﬁtma@aﬂft. 3d so that

the camera 3 %ﬁ‘ Ssﬁgnﬁt &!&eoatphlaet@otahteoeeellooeetar@?n&t@r mLrnephone S
col |l ects sound therein, he infrared |lanp 28 projects infrared light to

t he moni toredtll‘%c%tfpoﬁ°nveItGrJ UR ippsdiately,whepde SAHESSr 13 of the
renote mt%twuﬂéﬁtatlthecﬁbmﬁto&eﬂl Qlodiae ien .2 My ttmeecbmtmee:tfmtcked
up by the cangr ere icture,

and out puts at5~ E?B’ﬁg Pﬁ[g“s’é’ﬁt Fh é‘%:s"% §11?1:,9no ftﬂ?et YO 1 0 e\é“s})ﬁect to

the AAD converethSmoﬁlneoumhguunertgnaI of each of the terrperature sensor
4, the mcrophone 5 andp}peqqassgRRIY 60 id BBI1T0 WP Wnd D

converter 15. The A/D cofr'l‘\ge ter s15 cg{lverts t el oultqgut sr|) nalls of t e 10
survei |l | ance 38nShP¥nt éndF&FEal 3NGnal-s. Tﬂ?egtaédlst?rtﬁ%sfmlﬁ at2de® fXQMsnit s

the digitgs Iaraeemsmaahoaneft ael(imrtre@I Rtresid Aypd gﬂq}g?er( i rgdb@r e
recei ved fromthe A/E o%lg g %"\gtothe radi o receiv 16, of the control
aRs fPeT

center 7 via #2di8 F Irogies PENS s MG t al4f12l"0f 4™he renote
noni toring undétéctnehedheraolrunbt- ian comcenta atiorard tdeygeadigas extei ver 16

of U controbygegLet cLpAchudss iap aut egna i, hen JNialdal.atanals from

the renote no are-recéive radi o ‘recei ver
the control ceﬁt/ei. 7§nﬂhéeﬂ:@G§I wbe tdhiegi wal rmtgrmloﬁwmﬁﬂem@lfby a nodem

19 into a,g§i gﬂetarée&m ?Hbt ak! ehfe%olnq%r@dst@&a:lt&awasémr ¥an a
nodul ated signal s are ransmtte fromthe control center 7 to the central

control equi pREREeteTRined JeNeilc | iThe Bhis LRIPest a U5 12 EiiThetithe). In
t he meantine, ifthe diget akctrgndns ar eneis\em pﬂladd”}e aatate e e tei arh SOF sent to

a D A convert 2 L th n nt { converte
converts the ‘53%‘5?9%8 %Fgl t‘;%l E%L?:gnglesstad:an X6 ana 5‘9&3}%}% £orl 1fase %%GJ 0g
signal s are sappl ieddbcumrsed: ledeqoipediore c20ban aAimrideri®l and an al arm

unit 22. 4§ thﬂcwgbﬁﬂﬁlglprtola%c@d(;td‘ﬁreeég ttrhae déﬁfé’n'&c@éé%take” by

the canera 3 1s dis The alarmunit 22 produces sul tabl e acoustic
or visible al BREE, YONEINSZM3"-I’@ Balsnf‘-'@rn@étrl & |9@rak>(:cﬁ?]%ﬁfé*el‘9ﬁ1t%ft%e

received anal ggrai geaurti®g hRe thied Adin itRr@d abddtiBr hear st e noni toring
unit 1 indicates,the detection of a di saster or intruder at the npnitored
| ocati on. achieved. When the sensor detects occurrence of a
fire at the monltored location, the gas sensor 6 outputs
30 a detection signal to the radio transmitter 12 via the
A/D converter 15.
In the remote monitoring unit 1 according to

the present invention, the camera 3, the microphone §,



5 When the signals fromthe renote nonitoring unit 1 are received by the
central control equipnment 14 via the public line 23, a nodem 24 $fj JUNE003
central control equipnent 14 reconverts the received signals, and a
converter 25 converts the signals into a suitable 10 form The converted
signals fromthe converter 25 are then input to a host conputer 26, and the
corresponding nonitoring informati ong ndi cated by the received signals is
stored in a storage nmedi um of the host conputer 26. In the above descri bed
enbodi ment, the 15 bl ack-and-white canera 3, the tenperature sensor 4, the
m crophone 5, the gas sensor 6, the inmage processor 13, and the infrared

lanp 28 are a&ﬂda@ﬁ@nnﬁﬁaaeadlmahbezeaseeZnoHaw@uQrswatEﬁEet%fQDthor'ng
unit including all these Earts in the case 2 is not always necessary. For

20 exanpl e, Wheh 4R ORRBARLATr 0oMPPRt BPXNRERCRBAReFORALIRPN dEREr OFs to be

moni t or ed) |thestnoéfneneSﬁahytbeearwadelbhelala&&ab@aa 5yleltharr6ﬁvte
noni tori ng unét 1._Wen_ the ocatlgn is not a garghglace

not necessary-1® %?%vfﬁas?ﬁegEPﬁcgkﬁnaeWﬁFFé BEferg"8%An he |nfrared
| anp 28 i bt heperabienspaft thenganart, 3ortaecmhcropaﬁaeasqaanhetu&ed

nstead. Furtfiepraife PLASCOR LBKCTRhAR: L3001 chibbedal nt hegbRYe .

descri bed enbodi vari ations an Ircat’rons may
departi ng froﬁ?t%@eS@e§€6ﬁé°6fSﬁﬁéaérégénvtlhveﬁﬂtbﬁr tha gasUsensos 16 1

PATENT CLAI MSs Sog- the ! €8RbErERALEOERAG0RAPRA AbHe rb®brBONLHhARI REeSECUrity Of
a renote S|te | ocation frgn1a central _control equipnent yia ra o

transni ssi on, °SEPHE FRGSt X nBnfLbRi A LPPaPaPiECESAPAPSARAON1AScaner a neans
(3) for produdtebectedi dgothiggak tensoa pyctuéedeteat&eﬁvbegﬁhleahaCatlOn

bei ng noni t or ggly £HPgeoPVQESSﬁ881$%§Ldf? o8} §§t§%§% ?Qg%ggggga Ey sai d

t hrough an i nmage processin rocess or “Sald
camer a nmeans;ths %ﬁ@i@rbphDﬁElFS?rféi QIQMUthﬁgramgaanmosngnahngrunna sound

at said | ocatigng @a&f&pﬁééE%SrSSESQrc&ﬂi:rBQchHEgklt %Qgragﬂﬁt ection
signal when a tenperature change higher than a eterm ned Tevel is

detected at sEFYFBESFLIOR: 280§ Qﬁgvgeﬁ§BF1€B?dféﬂféﬁﬂpﬁﬁPnngsa det ecti on
signal WES areetient EpahenieteaxXygon FRE aaﬁtfsn teAbBe?2 Phedetehftped

first |evel o&o concentration of _hydro ﬁn grea&er t han a redeternined
second | evel g%%?@c?%ﬁlPﬂeggiHlFo%aPPg 1c2 la ¢on BFt8F°?E§? F8r of

out putting dlglfateSLQnahenbyotéﬁiedttqgaaaonerahge_atgnhé oéngaall i mage
processor, satghsPiNde ﬁﬁgﬁﬁ%nefb glﬂl?iﬂﬁh hg?ékg geggggégnsgﬁgnal of

sai d tenperature Senso sal etectlo Sal sor; and
30 a radio tr%h%d???%?tfﬁQ)s#EPairah§ﬁ1belﬂgns&igwoﬁbpuplqtgreabfstgaals of

sai d convzmtemoﬁpt@ré@dl@caesehveis@iaﬁe&oaﬁr9'méHHtBPEBE ¥hé téfltPal
transm ssion, gtrofogé£9£meﬂglggEgg legﬁegﬁ 3hethe; or not a fire
has actually occurred at the monitored location.
Accordingly, a countermeasure can be quickly taken in
accordance with the causes and conditions of the fire
25 occurring therein or any person entering the monitored
location. Also, erroneous detection of a fire or
intruder due to a malfunction of the security control
system can be discovered in advance.
The remote monitoring unit 1 includes the
30 1image processor 13 (shown in FIG.4), for receiving an
image signal from the camera 3 and performing the image
processing for the received image signal. It also

includes the A/D converter 15 for receiving the signals



10 JUN 2003 17 1 tel ecomunications of said output digital signag JuNoinia
central control equipnent via a public line, characterized in that sa
canmera nmeans (3), said i mage processor (13), said mcrophone (5), said 5
tenperature sensor (4), said gas sensor (6), said converter (15), and said
radio transmtter (12) are built in an enclosure case (2) to formsaid
renote nonitoring apparatus (1), and the security of said renpte site

| ocation is nonitored fromsaid centrl@ 10 control equi pnent by placing
said renpte nonitoring apparatus (1) at said renote site location. 15 2. A
renmote nonitoring unit according to claim1l, characterized in that said
canera neans (3) and said m crophone (5) are normally not in operation, and
start operati nfrowethsasensietscdi thrsughaft asdothputimbge?@rogiesstanpest at ur e

sensor (4) due_to sai eppet re. e r t i 1 nit
according to c’f%i%‘i‘?‘g‘&%a %f’gélfz%ﬁ&?%i]ghg{lggg?ﬁoé\érrggg_(r%gﬁ'g’ct g{déay;\dausai d
m cr ophone (5)camE;mbrparty3no(shnwopénaFIGnﬂ)aﬁgrsraﬁglypégaﬁgkg when sai d
det ect . on si Giate L SsOH! BHLNRY s 3BrSehE G87sSFESR ah) s0ue L@ eid her said
concentration of sald oxygén gas lower than the_predetermned first |eyvel
or said conten€?REroh eperatiohydeHgehe gaanarghdr ER&nMiRECpheAS & fntkd

second | evel. thdOidEParO831hfplad. iR FE8BbARsEDEL BhkNdettictidgcording to
claim1l, characterized ipn that said_ canera neans ses

&3% cogprk a
bl ack- and- whi t 2> 3% T P2 4RE BRCRAYEAr edTPERH F2BFPFEVPEeG N TEME A cinity
of said bl ack-momivbtingSunatel aafer mpuniedt ongthnéeapednitieghtireuwsa d

o2 oy k8L o MonPoudy ! €901 CrRRTLLRELRORHAL EoRIRR G 1O o 2l M 1.
characterized Th that said enclosure”case incl'udesad upper "domed cover
(2a) and al9ovnkhripaeebedbmentinbaving fower surkahdlapye| sENFSES a 15

bl ack- and- whi t gcEahR6@atbd! LRl BHe 2eAETBSGrEf c88LI 8- $£8L8 re@RgR vasA30r S,
sai d canera~be|n% arranged at an ugggracentral Bortlon of said case whose

| ocati on corr eSpBREECORLC aPREES cAht BPERSA1DE SBPJCHERET §IFR o nd
(2a), said tenpeeséusersedidantd) sefgbls cThphehectbpnded pa@tsaild gase

Tover per | pher ST BaTEI SRECREOFRS PEBAPFbnaraorREYpaRa: ReFR LY T ¢
peri pher al1porarnasged smi theopeinbagdecigbhit boards 8 through 10.

As shown in FIG.2, the first printed circuit
board 8 with the largest surface area is raised from the
lower case 2b of the case 2, the second printed circuit
board 9 with an intermediate surface area is raised from

20 the first board 8, and the third printed circuit board
10 with a smallest surface area is raised from the
second board 9. The printed circuit boards 8 through 10
on which the electronic parts 11 are mounted are thus
arranged, and they are built on the case 2 such that

25 peripheral portions of each of the boards 8 though 10
are in accordance with the configuration of the upper
domed cover 2a. This arrangement also allows the
construction of a compact, thin remote monitoring unit.

The radio transmitter 12 of the remote

30 nmonitoring unit 1 transmits the output signals of the
surveillance sensors 3 through 6 from the remote
monitoring unit 1 to a control center 7 (shown in FIG.4)

via radio transmission. The radio transmitter 12 has a



25 6. Arenote nonitoring unit according to claim1, characterized in that
said gas sensor (6) is 30 formed with an oxygen sensor and a hydrggqpyzm3
sensor, said oxygen sensor detecting whether or not a concentrati

oxygen gas in said renote site location is smaller than said predeterm ned
first level due to a fire 1 0 JUN 2003 19 1 occurring therein, and said
hydrogen sensor detecting whether or not a concentration of hydrogen gas in
said renpte site location is greater than said predeterm ned second |evel
due to a fire occurring therein, a 5 detection signal thus being output to
said converter (15) when said concentration of said oxygen gas is smaller

than said Pfeﬂei%ﬂmegn&bhﬁh llevealnd qls e th cPnaRt 18§ peqof said

hydrogen gas Is greater than said predeterm ned second |evel. 10 15 20 25
30 . Al. A31 S. ALTANEBIABRTA’ @S AeRCTADSPOoKe, Ahe Aadiastrgnspifrey

8 CPquC[V] ]2 is provi f in fhe]remote monltorﬁng]unlt 1 at a ]
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be b th t t
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z____ N\ 9oV %aaﬁa\eataftuabgegwegw@ldé and it is not necessary to

PEU} Ca] ba] ca) EAPREPEETY ST BAPOR %C?ﬂccaé cqlg el sl sel sahaiagoal oal ol

rruuuvvvxxxxxxﬁghgmgggdgwgmnnas at various locatlons of a remote site
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one-piece unit, and'the nit installed at t

site location is not detrimental to the appearance of a

he remo

monitored object. Also, the remote monitoring unit can
be easily assembled and the manufacture can be made at a

20 low cost.

It should be noted that the black-and-white
camera 3, the microphone 5, and the infrared lamp 28 are
not always in operation in the remote monitoring unit
1. The operations of the camera 3, the microphone 5,

25 and the lamp 28 are conmmenced immediately when any
person entering the monitored location is detected by
the temperature sensor 4 or when a predetermined level
of the concentration of hydrogen gas or oxygen gas is
detected by the gas sensor 6. Thus, an increased life

30 of each of these parts can be achieved, and the power
required for the operations of the remote monitoring
unit can be reduced because the camera 3, the infrared

lamp 28, and the microphone 5, reguiring a relatively
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1 large consumption of power, are less frequently driven.
Next, é more detailed description will be
given of operations performed by the remote monitoring
unit according to the present invention. FIG.4 shows
5 the arrangement of a security control system which
utilizes the remote monitoring unit according to the
present invention. 1In FIG.4, those parts which are the
same as corresponding parts shown in FIGS.1l and 2 are
designated by the same reference numerals, as in the
10 previous figures. As shown in FIG.4, the security
control system includes at least a remote monitoring
unit 1 as described above, a remote site control center
7 for receiving information from the monitoring unit 1
and transmitting the information, and a central control
15 equipment 14 for receiving the information from the
control center 7.
In general, the security control system to
which the present invention is applied has a
hierarchical structure including the central control
20 equipment 14, a plurality of control centers 7, and a
plurality of remote monitoring units 1. The central
control equipment 14 is installed in, for example, a
security corporation, and receives monitoring
information from each of the control centers 7 and
25 controls operations of the control centers 7. Each
control center 7 is installed in, for example, a guard
operation room of a remote site building to be
monitored. The remote monitoring units 1 are
respectively installed in compartment rooms of the
30 remote site building. Each control center 7 in the
guard operation room of the building receives monitoring
information from each of the remote monitoring units 1

in the building, and transmits the received information
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As shown in FIG.4, the remote monitoring unit
also includes a control part 30 for controlling
5 operations of the above described parts including the
camera 3, the temperature sensor 4, the microphone 5,
the gas sensor 6, the infrared lamp 28, the image
processor 13, the A/D converter 15, and the radio
transmitter 12. In the remote monitoring unit described
10 above, only the temperature sensor 4 and the gas sensor
6 are normally in operation; the camera 3, the
microphone 5 and the infrared lamp 28 are normally
switched off and not in operation. When a temperature
change greater than a predetermined level due to the
15 heat of a person entering the monitored location or a
fire occurring therein is detected by the temperature
sensor 4, or when a concentration of oxygen gas smaller
than a predetermined level, or a concentration of
hydrogen gas greater than a predetermined level due to a
20 fire occurring therein is detected by the gas sensor 6,
the output signal of the temperature sensor 4 and/or the
output signal of the gas sensor 6 are sent to the
control part 30. Then, the control part 30 respectively
switches on the camera 3, the microphone 5 and the
25 infrared lamp 28 by sending a control signal to these
parts 3, 5 and 28 in response to the output signal of
the temperature sensor 4 or the output signal of the gas
sensor 6. Thus, the operations of the camera 3, the
infrared lamp 28, and the microphone 5 are commenced by
30 the control part 30, so that the camera 3 takes a
picture of the monitored location, the microphone 5
collects sound therein, and the infrared lamp 28

projects infrared light to the monitored location.
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1 The image processor 13 of the remote

monitoring unit 1 receives a picture of a monitored
object picked up by the camera 3, performs an image
processing for the received picture, and outputs a

5 signal, indicating the picture of the monitored object,
to the A/D converter 15. The output signal of each of
the temperature sensor 4, the microphone 5 and the gas
sensor 6 are also output to the A/D converter 15. The
A/D converter 15 converts the output signals of the

10 surveillance sensors to digital signals. The radio
transmitter 12 transmits the digital image signal and
the digital detection signals (which are received from
the A/D converter 15) to the radio receiver 16 of the
control center 7 via radio transmission. The radio

15 transmitter 12 of the remote monitoring unit 1 includes
a built-in antenna 17, and the radio receiver 16 of the
control center 7 includes an antenna 18.

When digital signals from the remote

monitoring unit 1 are received by the radio receiver 16

20 of the control center 7, the received digital signals
are converted by a modem 19 into a signal form suitable
for long-distance transmission. The modulated signals
are transmitted from the control center 7 to the central
control equipment 14 via a public line 23 (such as a

25 telephone line). In the meantime, the digital signals
received at the modem 19 are also sent to a D/A
converter 20 of the control center 7, and the D/A
converter 20 converts the received digital signals into
analog signals. These analog signals are supplied from

30 the converter 20 to a monitor 21 and an alarm unit 22.
At the monitor 21, the picture of the monitored location
taken by the camera 3 is displayed. The alarm unit 22
produces a suitable acoustic or visible alarm
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information in accordance with the received analog
signal when the signal received from the remote
monitoring unit 1 indicates the detection of any
disaster or intruder at the monitored location.

When the signals from the remote monitoring
unit 1 are received by the central control equipment 14
via the public line 23, a modem 24 of the central
control equipment 14 reconverts the received signals,
and a converter 25 converts the signals into a suitable
form. The converted signals from the converter 25 are
then input to a host computer 26, and the corresponding
monitoring information indicated by the received signals
is stored in a storage medium of the host computer 26.

In the above described embodiment, the
black-and-white camera 3, the temperature sensor 4, the
microphone 5, the gas sensof 6, the image processor 13,
and the infrared lamp 28 are all accommodated in the
case 2. However, a remote monitoring unit including all
these parts in the case 2 is not always necessary. For
example, when an unmanned room into which no person will
enter is to be monitored, it is not necessary to provide
the microphone 5 in the remote monitoring unit 1. When
the monitored location is not a dark place, it is not
necessary to provide the black-and-white camera 3 and
the infrared lamp 28 in the remote monitoring unit, or a
color camera can be used instead.

Further, the present invention is not limited
to the above described embodiment, and variations and
modifications may be made without departing from the
scope of the present invention.
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1 PATENT CLAIMS

1. A remote monitoring apparatus for
monitoring security of a remote site location from a
central control equipment via radio transmission, said
remote monitoring apparatus comprising:

10 camera means (3) for producing a video signal
from a picture of a remote site location being monitored;

an image processor (13) for outputting an
image signal through an image proééssing process for
said video signal produced by said camera means;

15 a microphone (5) for producing a sound signal
from a sound at said 1ocation;

a temperature sensor (4) for outputting a
detection signal when a temperature change higher than a
predetermined level is detected at said location;

20 a gas sensor (6) for outputting a detection
signal when a concentration of oxygen gas smaller than a
predetermined first level or a concentration of hydrogen
gas greater than a predetermined second level is
detected in said location;

25 a converter (15) for outputting digital
signals by converting said image signal of said image
processor, said sound signal of said microphone, said
detection signal of said temperature sensor, and said
detection signal of said gas sensor; and

30 a radio transmitter (12) for transmitting said
output digital signals of said converter to a radio
receiver of a control equipment via radio transmission,
said control equipment being capable of
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1 telecommunications of said output digital signals with-a

central control eguipment via a public line,
characterized in that said camera means (3),

said image processor (13), said microphone (5), said

5 temperature sensor (4), said gas sensor (6), said
converter (15), and said radio transmitter (12) are
built in an enclosure case (2) to form said remote
monitoring apparatus (1), and the security of said
remote site location is monitored from said central

10 control equipment by placing said remote monitoring

apparatus (1) at said remote site location.

15
2. A remote moniioring unit according to
claim 1, characterized in that said camera means (3) and
said microphone (5) are normally not in operation, and
start operating when said detection signal is output by
20 said temperature sensor (4) due to said temperature
change.

25
3. A remote monitoring unit according to

claim 1, characterized in that said camera means (3) and
said microphone (5) are normally not in operation, and
start operating when said detection signal is output by

30 said gas sensor (6) due to either said concentration of
said oxygen gas lower than the predetermined first level
or said concentration of said hydrogen gas higher than
the predetermined second level.
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comprises a black-and-white camera, and an infrared lamp
(28) provided in the vicinity of said black-and-white

5 camera for projecting infrared light to said remote site
location.

10
5. A remote monitoring unit according to

claim 1, characterized in that said enclosure case (2)
includes an upper domed cover (2a) and a lower base
(2b), and said camera means (3) includes a

15 black-and-white camera utilizing a number of solid-state
image sensors, said camera'being arranged at an upper
central portion of said case whose location corresponds
to a top central portion of said upper domed cover (2a),
said temperature sensor (4), said microphone (5) and

20 said gas sensor (6) being arranged at lower peripheral
portions of said case, said lower peripheral portions
having locations corresponding to outer peripheral
portions of said lower base (2b).

25

6. A remote monitoring unit according to
claim 1, characterized in that said gas sensor (6) is
30 formed with an oxygen sensor and a hydrogen sensor, said
oxygen sensor detecting whether or not a concentration
of oxygen gas in said remote site location is smaller
than said predetermined first level due to a fire
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1 occurring therein, and said hydrogen sensor detecting
whether or not a concentration of hydrogen gas in said
remote site location is greater than said predetermined
second level due to a fire occurring therein, a
5 detection signal thus being output to said converter
(15) when said concentration of said oxygen gas is
smaller than said predetermined first level, or when
said concentration of said hydrogen gas is greater than
said predetermined second level.
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