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T+ NVENTI ON:  TRACKI NG AND MONI TORI NG CAMERA DEVI CE AND REMOT mwwmml
SYSTEM USI NG THE SAME Field of the Invention [ 1] TheEm Il
invention relates to a television canera apparatus, nore particubapdy to a
mul ti-functional nonitoring camera apparatus provided mnfﬁ’EFTﬂTﬁEF]ty of
caneras.|In DESCRIPTION

TITLE OF THE INVENTION: TRACKING AND MONITORING CAMERA

DEVICE AND REMOTE MONITORING SYSTEM USING THE SAME

Field of the Invention

[01] The present invention relates to a television camera
apparatus, more particularly to a multi-functional monitoring
camera apparatus provided with a plurality of cameras. In
addition, the present invention relates to a remote monitoring

system employing such a camera apparatus.

Background of the Related Art

[02] Security and monitoring systems using monitoring
camera apparatuses are widely used for entrance management or
security purposes. Installation of such security and monitoring
systems continues to grow even on general roads or in residential
areas, as well as in banks, military facilities and other public
facilities or business buildings where security is required.

[03] Although various kinds of monitoring camera
apparatuses are used, one of the most widely wused camera
apparatuses at the moment when the present application is
prepared 1s a speed dome camera apparatus of a Pan-Tilt-Zoom
(hereinafter, referred to as PTZ) method capable of horizontal

rotation (i.e., panning), vertical rotation (i.e., tilting) and
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~addition, the present invention relates to a renote nonitoring system
“enployi ng such a camera apparatus. Background of the Rel ated Art [ 2]
Security and nonitoring systens using nonitoring canera apparatuses are
wi dely used for entrance nmanagenent or security purposes. Installation of
such security and nonitoring systens continues to grow even on general
roads 8POMnifesfBent FaPMaPehs, ashre@PTdaBIi nteankle rERGeGr WOECi IG3MeER and
other public facilities or business buildings where security is required.
[ 3] Al ehoaghtasi ofiskhrd®8Enueithed nfoaiEcatagpanst vsed imed wrogdtiome agid t he
nost wi dely used canmera apparatuses at the nonent when the present
appl i cabbmning zppepanedcaa bespeedtddye comtarcd laphacaidishofs anPapetialtiorZoom
(hereinafter, referred to as PTZ) nethod capable of horizontal rotation
(i.e., apandi R@moteer sheal my atdiRihdd - 8. . méhitbhdhgantdeal- ot~ trace and
intensively.monitor a specific target as needed.
[04] However, since lenses employed in the PTZ camera
apparatus do not have a wide view angie, there may be a blind
spot that the camera apparatus cannot observe depending on a
monitoring direction set by the operator. Particularly, when the
camera apparatus zooms in the lens and drives a panning and
tilting mechanism to trace and monitor a specific target, the
camera apparatus cannot monitor other than the neighboring areas
of the traced target.
[05] There are some fixed-type camera apparatuses which
secure panoramic images by adopting a super-wide angle lens such
as a fisheye lens in order to expand the monitoring scope.
However, in the case of a camera apparatus using the fisheye lens,
a photographed image is round-shaped, and thus distortion is
severe overall, and particularly.it is difficult to identify a
thing at the edge of the image. Accordingly, a fisheye type
camera can be used only for observing an overall situation and is

seldom used in a speed dome camera apparatus for tracing and

monitoring a target in combination with the PTZ mechanism.



111111111111 *@00002* zoomin and zoom out. According to the speed done

" 'camera apparatus of the PTZ nethod, horizontal and vertical rotation and
zoomti n/ zoomout can be renotely controlled, and thus an operator at a
renote site may change a nonitoring area or trace and intensively nonitor a
specific target as needed. [4] However, since |enses enployed in the
PTZ caneral%%baréﬁu@a@ohﬁﬁntﬁﬁRﬁQ1VWd@OU%EﬁFaﬁgWéﬁetﬁé?@ ¥y bEa@ebRPrAd
spot that the canera apparatus cannot observe depending on a nonitoring
di rectthoniset by spleeidper dtargetPaini paradlyl whencaomeitiaigera epparat Gor
zoons in the lens and drives a panning and tilting mechanismto trace and
noni t cdicquspeygf i pangetmithei mager armppar #TE eamnaeh NMwH t ohtehbevetlan
t he nei ghboring areas of the traced target. [5] There are sone

fi xed-hyRer 621RE Az apparatisesavgbeh secure panoram c inmages by adopting a
super-wi de angle lens such as a fisheye lens in order to expand the

TN £ OF | N[ GPPPe pokDUBNATL1d N LBECLAIRG O GAIR 2 AARAGAL USoUis] gl hen

fi sheye | ens,” a phot ographed inage Is und- shaped, and s distortion is

Severﬁgvﬁéé! 'Lafggogéﬁt? gularty %Stazi 38 THIGY b ohq osdent iy, 8 tRENg AL the

edge o the i mage. Accordi ngly, a |sﬁeye type
invention: 1intruder tracing apparatus and method using dual
camera), a panoramic image of a room or a honitored area is
acquired by a first camera using a fisheye lens, a convex mirror,
or a combination of a convex mirfor and a concave mirror, and if
an intruder appears in the monitored area, the moving route of
the intruder is automatically detected, and a second camera
photographs images of the intruder while tracing the intruder.

[08] However, the dual camera apparatus specified in the

above-identified reference has a very complicated structure in
contrast to the original intention of the inventors, and thus
processing and assembling efforts cannot but increase.
Furthermore, since the first camera is provided at the lower
center of the dual camera apparatus, the first camera blocks the
view of the second camera or hinders left and right or up and
down movement of the second camera. Accordingly, if the intruder

is positioned beneath the center of the dual camera, the second

camera cannot properly photograph the intruder.



canera can be used only for observing an overall situation and is sel dom
"used in a speed done canera apparatus for tracing and nonitoring a target
in conbination with the PTZ mechani sm [6] It has been tried to
nonitor a wide area and trace and nonitor a specific target in parallel by
conbining a canera for acquiring a panoramc image and a PTZ canera for

i nt ensi vel i0%bni Rormiemryl bospedi Sivetear gt . specifieqd] iporkaseapl BaidceBei ng
to the distlosure specified in Korean Lai d-open Patent Gazette 2004-0031968
(titl ecafentheGameentei AMNOINMYIWNRI7 t (Atthg ayfpartst usneenk et hodounstaygidgal
canera), a panoram c inmage of a roomor a nonitored area is acquired by a
first spofes UsSifg addisheite | pasoramConvededi rige Gind Swpsbematbnorol a
convex mrror and a concave mrror, and if an intruder appears in the

noni t greth 36 e netR@ F10VI BY rAitd, 0f thedantirydess i soapbaBRti calnerLet st ed,
and a second canera photographs imagés of thé intruder while tracing the

in”udﬁgsetn?ﬂed L3l {Howeyer e ! hg, duale ca@eraacsggsgsgc!@ei spegi fi.edh 1D bhe

above-i ied reference has a very conpli structure in contrast to
the original intentjon.of. the inventors, ,and_thus_ptocessing_and assenbling
effort%ggﬁﬁ%ofsbﬁ?sl%E}Sgsg? Eh?t gpnﬁ%nggiﬁggp?ﬁengrégrcgﬁe?gei%ggy'
provided at the | ower ,center of the dual canera aggaratus, t he firsttgﬁnera

bl ockSPEFRFIHRH bP ERESSBOBAGOLAREr §YSF /i nBePERPEAR LGN FEGNE Sof T Bp &Hd
down novenent of the second canera. Accordingly, if the intruder is_.

posi t i BrieBrp2AEhi ATt RE GARIHING hindgRT RRAERPETaRIRA Jek oRde cRABFale Adnot
properly phot ograph the intruder. [9] A npbnitoring systemis

speci foEdcomppesan daaiakaspedn Pat it tGaietayd 120185 GLOIBIE . (tdnd eanf arha
tnvention: nonitoring systemusing real-tinme panoram c video i nage and
syst emzeDattoll bRt hodisidiereeofan areahiicdra pl woalngyobieconpsnsahsednesas
is installed on the outer surface of a supporting rod, and a PTZ canera is

instaJﬁﬁ@t@@rapgeaogyothhh@Tgu@g@@&bﬂg bar as one body. According to this
nonitoring system a panoramc inmage is created by projecting and conbi ni ng

i mages photp ap@l%gqeg%f he; pl wigl isg%ﬁé%g@gpgg@e&fgéaﬁ&@ﬁ e ar¥irbtdake

cylinder surtace, and an area sel ec user or an area where a noving

obj ect 4 5. 3608§9ah S RNOLIBLAPREY BY (116 sBTZ o3 MBBonent cameras and the

PTZ camera are separately manufactured and installed on the
supporting bar, the size of the camera apparatus increases, and
furthermore, limitations caused by the installation space or
method are increased. In addition, in such a system, the
plurality of component cameras functions only as a sensor and
almost cannot grasp continuous moving routes of a moving object

from the images acquired by the component cameras.

DETAILED DESCRIPTION OF THE INVENTION

Technical Problem



[ 10] However, in the apparatus specified in the reference described above,
sinte the plurality of conponent cameras and the PTZ canera are separately
manuf actured and installed on the supporting bar, the size of the canera
apparatus increases, and furthernore, limtations caused by the
installation space or nethod are increased.In addltlon in such a system

t he plural {331 of B@Tpﬁﬁ@ﬁ?néarﬂé?vﬁ"ltfh%’cth%ﬁs b@@lny B3de denshieUndial MBSt
cannot grasp continuous noving routes of a noving object fromthe inages
acqui r adobs pMde@nﬁonennicamEIasanDE$APEEDO®E$®ﬁI@MQ?@KEZHW¥?m¢%EPﬂt€N
Techni cal Probl em Eli) The present invention has been made in view of
t he abpyevpaebl & mcamenth i tapgpmranushj éntlofiihhe Ppr esielt Bmeentmonitorpngvi de
a canmera apparatus including a wide area nonitoring canera and an intensive

moni t opLREr§AERKE A5 Oheehdte honMbEing heatafer asappas addy Cain swnothl y
nonitor an overall situation of a wide area and intensively nonitor and

trace EhgpSQEEEQ QggérQEué E359§ﬁ089h§9tmoﬁ@go§ §Haggé&§i§ash§uﬁeion of
generated In an ar directly below the canera apparat us. [12] In

o 1 of W 0y SeR GRS b T SRIgt M I (o ngr e cverar T 6 uaTTan5t a
Lar Get oBPEBE by RISt byi HEYS it RAnePar Sbar A0e SCRECRRT Eal 6ot ot FoRE
directly below the camera apparatus.
[12] In addition, another object of the present invention
is to provide a monitoring system capable of smoothly monitoring
an overall situation of a wide area and intensively monitoring

and tracing a specific area or a target object by employing such

a camera apparatus.

Technical Solutions

[13] To accomplish the above object, according to one
aspect of the present invention, there is provided a camera
apparatus including a main frame, a first camera unit and a
second camera unit. The main frame has a lens installation
surface where a normal line is directed to the lower outside.
The first camera unit is installed in the main frame, has a wide
angle lens disposed on the lens installation surface so as to
direct an optical axis to the lower outside and a first image
sensor for converting the light entering through the wide angle

lens into an electrical signal, and photographs images of
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[ 13] To acconplish the above object, according to one aspect of the present
i nvention, there is provided a canera apparatus including a main franme, a
first canera unit and a second canera unit.The main frane has a | ens
installation surface where a normal line is directed to the | ower outside.
The first camera unit is installed in the main frame, has a w.de angle | ens
di sposeeighbolénbermreasst AnFAndoRT s @f agEed o Heacs 1di reeiown st | €alehRi s
to the lower outside and a first inmage sensor for converting the |ight

ent er i Bgpphhaaugh t IMhenisde cardglcameeas ummitto e e entaindl ivdgmabenapd and
phot ogr aphs i mages of nei ghboring areas including an area directly bel ow
the caner ai @t PddiISsoThe sesonrdtraasgerisotiudntosla aadontktigel Isensathand
is installed so as to rotate horizontally and vertically with respect to

t he na&gs%%@@eto the hi4h ERagepreferred enbodi ment of the present
invention; the main franme includes a supporting protrusion projecting

he- | ower d00i deh | & (R epa ranrodt ey qB Bare Ml R hEEeheC,

t he | ower e ang ens can be attached
on the front ,surface of the supportin rotrusion,.The firt It
Ty be PoTdet TR APSIES ot 8 BEPRGT 28Rt BF Ly TR Anat P RAr 5L PnGosat
surface of the main frane. %15] PreLerany, depression faqr_inserting
and i n&uIsiidey fmed &G RYEErn§UBEBEEUEREN P¥18909i8£8n nSPﬁgaSStaFrgﬁﬁﬁ ce

of the main frame, and the supporting protrusion is detachably installed in
t he depreedsicod.over @uysdfierr ednehbBodPmeRtingnEet BRPOW1B6s3PLSf bPREICER
either a side wall of the depression or a side surface of the supporting
prot r udieomattacchexd onséhei divdidl esusfareovpdedlen stePOYhERg sREPAEES18Rd
thus the direction of an optical axis of the first canmera unit can be
changedthy tfiiltsitngchherauppaiti ngapr die ugmriddd e itrhe plotratliicry bass bs
inserted in the insertion hole. In addition, a latch prom nence is forned

on eit BN 10815196, Wi ibhe BBPERSSHARER! stik€askdersunbagaial fithte.
supporting protrusion, and a plurality of latch holes is provided on the

other surfage, ang-Lhus. e | at ghipgsREBHI FRACE L e $NEAGednk@alling
the supporting protrusion is provided on the outer surface of the
main frame, and the supporting protrusion is detachably instaliled
in the depression. 1In a preferred embodiment, a rotation boss is
formed on either a side wall of the depression or a side surface
of the supporting protrusion, and an insertion hole is provided
on the other surface, and thus the direction of an optical axis
of the first camera unit can be changed by tilting the supporting
protrusion while the rotation boss is inserted in the insertion
hole. In addition, a latch prominence is formed on either the
side wall of the depression or the side surface of the supporting
protrusion, and a plurality of latch holes is provided on the

other surface, and thus the latching prominence can be engaged to
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one of the plurality of |latch hol es. However, in a nodified enbodi nent, the
supporting protrusion can be driven and rotate by a tilting notor.

[16] In a preferred enbodi nent of the present invention, the second canera
unit includes a zoomdriving unit for adjusting a photographing size of a
subject and a gan/tilt driving unit for adjusting a photographing _, _.

di r ect P88, 19 aBBft iRINTRIHE e afEr dadsdar BPLRS addi EPBREPTy ithc| yd@ed4fied
novenent detection unit for detecting a noving object froma w de angle

i mge asohodimdnby the Buppbrtamgr profirtisapd gadr bee deoNenobndnirothge by
controlling the second canera unit to photograph the noving object by
drivi ng thetpan/ tmokbrdriving unit of the second canera appar at us.

[17] In a preferred enbodi nent of the present invention, the camera

appar at us_frygf herrd ngl ydesr & Qokdppbabhentoro St @heN o @R g inkkaAini, on
of a panning angle and a tilting angle corresponding to each pi xel

contai ped 3. REI?E 8rangheri MRGe gkl ENiSrAEE i viihg dhiite reentighisnidy may

drive tﬁ% pan/ti riving unit referring to the | odkup tabl e dependi ng on

f
the posit %3-,0 fﬁﬁgﬁgggg\%eg gl g¢ uhogetctaea dgge@%gﬂ/ﬁflm%ﬁgggdam[ tlfg.lef

zoom dri vin ing on the size o ving objéc

Furtheég?ret.the ca rg ag ar at us %E% ddiéiongtéy %@FIuggwantina%em ra

conbi n&CIHT 4RSSt 3 oPE5E 88 RS S 5R pHER 1 magt” b G TR ngt the SRITGA

angl e inmage and an_intensive nonitoring image acquired by the second canera

uni t . | #PR@detiusn, adfetionally includes” a movement detection unit for
detecting a moving object from a wide angle image acquired by the
first camera unit and a drive control unit for controlling the
second camera unit to photograph the moving object by driving the
pan/tilt driving unit of the second camera apparatus.

[17] In a preferred embodiment of the present invention,
the camera apparatus further includes a lookup table for storing
mapping information of a panning angle and a tilting angle
corresponding to each pixel contained in the wide angle image.
In this case, the drive control unit may drive the pan/tilt
driving unit referring to the lookup table depending on the
position of the moving object in the wide angle image and drive
the zoom driving unit depending on the size of the moving object.

[18] Furthermore, the camera apparatus may additionally
include an image combination unit for configuring an output image
by combining the wide angle image and an intensive monitoring

image acquired by the second camera unit. In addition, the



canmera apparatus may additionally include a distortion correction unit for
cortecting distortions in the wide angle image. In the enbodinent, it is
preferable that the novenent detection unit detects the noving object from
a distortion corrected wide angle image, and the image conbination unit
configures the output inmage by conbining.the distortion corrected w de
angl e FABOEAaABPRKEtHAt BAY 2ddAbAPRBLLHginFRYES & disEPeFiPR SOBFEFEFPEY
enbodi nent of the present invention, a done is provided at a |ower portion
of theumatnibragerractinge detondicaveria tie vii¢ n2ral ¢ edm2@St de Trhé&NGone.
However, in a nodified enbodi nent, the camera apparatus further includes a
hori zosmbbdimeati onitf r ape prestatdleik sohas ttthe omatvemeorti zdetedtiomi thit
respect to the main frame, and the second canera unit is installed so as to
rot at equeetigakhy Woi ne et xidie dodigestaionotarrestbtamede anglle20]
Meanwhi | e, according to another aspect of the present invention, there is
prOV'd?ﬂﬁgeteHHE?tﬂgﬂaﬁagbneoﬁﬁéhsﬁﬁbﬂchHQtngoﬁng&&%%rt&@ CRFRNA appakat us
and a rendbte nonitoring apparatus electrically connected to the nonitoring
camer a, gPRa i nd Pife LIS ENTLA ARAAUAL, | DEGUIBRAMIMLIL ABa &1l TSt
“camera unit, & second camera unit, a control unit and-an i mage conbi nation
unit. Th% mai,n frane _has _a l.ens installation surface where a normal line is
di r ect B-EBSLKE MORSFO5at'Si d8%9Phe first canera unit is installed in the
main frame, has a wide angle | ens _disposed on the lens installation
surface sol&8lto T racPrafcspeiicMPRLLaens Gfe tRRLPTBEERF d&VERG CR 2
phot ogr aphs i mages of nei ghboring areas includin%.an area directly bel ow
the cafemg dpparrevidedhatsacdmiadaPBtifnt chadhs JbhdfTaBge 8BAsd€and
isinstalled so as to rotate horizontally and vertically with respect to

t he nmaisecbndneanBra oonttr ols uhnstdeéledt Snaidevitig objrext f Howedew dénamgl e
i mge acquired by the first canmera unit and controls the second canera unit
t o phomegriZplkd hempoiimgnobj etlie Hamarmmgeppambicnat | fnruhet comdlgiees aan
out put i mage by conbi ning the wi de angle i mage and an i ntensive nonitoring
i mage acPuizbed ARy Adie Sero - GRel B il Ted@Ndot £3NEHI kSt HEIWordEgE t O

the renote nonitoring apparatus. Advantageous Effects - [21] The canera
appar aiy§aceorsi g 18 the AResent hpwentdpn LAe! udes fédndrLamia unit,
i.e., a wde area nonitoring canera, and a second canera unit, i.e., an

i ntensi,ve itoring camera, as.one body,, . cor.di.ngl o r
appar atlﬁlsc’tg[alﬁeéirmgtoﬂl FEmonit orroé:r?tgve(r%a Itlg"l%tcil}%i g{llq{o gécyevﬁﬁci&ar chjeaﬁ: ©
intensively nonitor and trace a specific area or a target object. Since
three SOEFLB3datiOSAT HohitEMSg i ncl uding "entire area nonitoring"
"intensive nonitoring", and "automatic trace" are sequentially and
si nul t aneoUdPy peYezrwrhle t hacappaiBFusCad e Pt heOpr &88ntPESRAEHL i on
may perform an

invention, there is provided a remote monitoring system including

a monitoring camera apparatus and a remote monitoring apparatus
electrically connected to the monitoring camera apparatus. Here,
the camera apparatus includes a main frame, a first camera unit,
a second camera unit, a control unit and an image combination
unit. The main frame has a lens installation surface where a
normal line is directed to the lower outside. The first camera

unit is installed in the main frame, has a wide angle lens
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operation close to "nonitoring based on intelligence and vi sual observation
of a human being", and thus a perfect nonitoring function can be

i npl enent ed. [22] In addition, trace of a noving object is perforned
not by a renote control apparatus in a central notoring room but by a
canmera_apparatus, and thus although_power of the central nntoriqg roomis
cut of flepoafadeor thecreiisat 1PREA L eAbLEN c TR pFar s Er Frect an
conmmuni cation line, tracing and nonitoring can be continued w thout
interroptioal axis [28] Gimceowke |enssbiica wige BhehCHBAPRSr i HRIREEPE i s
di sposed on the outer surface of the housing to direct the optical axis of
t he | ensighbaringhedeaser inoleddeg arshadew aliasedtslynobedewer@dtedcamneza
nei ghbori ng area including an area directly bel ow the canmera apparatus. At

the sagpphi8BussSi NThet Becdnde camraaMiiiOMay £asetenantnbbe ssheosi wad
nmonitoring canera do not interfere with each other, a range of vision can

be secuged {0 HihedaxbMym to rdrddk H%fiﬁéﬁlﬁ]@éij/y AGROT ¢k P &1 By PRekerred

enbodi ment of the present invention, since the canera apparatus has a snall

vol U”Erépgaé\%;f&lfggarg%?f%- %@Cw&ﬂ%@ltcﬁ&%&ﬂf hp\ﬂt_ ad d 4 appearange is

not spol ng har noni zed wi e installation environnent. I'n
addi tion, tge canera_apparatus i.s not easil| tt by. OE E' I :
intrud8gjﬁﬁ EFPBs 3 &% m%?i%e<ﬁﬂ%ﬁﬁ A %l?%ﬁg%g€§§s é%FB %ﬁ kg unit
DESCRI PTI.ON OF THE DRAW NGS , .
and controls the second camera unit to photograph the moving
object. The image combination unit configures an output image by
combining the wide angle image and an intensive monitoring image

acquired by the second camera unit and transmits the output image

to the remote monitoring apparatus.

Advantageous Effects

[21] The camera apparatus according to the present
invention includes a first camera unit, i1i.e., a wide area
monitoring camera, and a second camera unit, i.e., an intensive
monitoring camera, as one body, and accordingly, the camera
apparatus can smoothly monitor an overall situation of a wide
area and intensively monitor and trace a specific area or a
target object. Since three steps of pattern monitoring including
“entire area monitoring”, “intensive monitoring”, and “automatic
trace” are sequentially and simultaneously performed, the

apparatus and system of the present invention may perform an

_9_



[ 25] Hereinafter, the preferred enbodi nents of the present invention wll
be described in detail with reference to the acconpanying draw ngs. For the
sake of conveni ence, the sane reference nunmber will be used for the same

el ement or the equival ent elenent thereof in the draw ngs. [26] FIG
1 is a perspective view show ng an enbodi nent of a canera apparatus

accor dPREr&bioRe CRPESeO | IRt FoRing basedpn Hriebligenrs; gpdyyvagual
showi ng the canera apparatus of FIG 1, [28] FIG 3 is a partially
expl odedspevapeeni \af vRevhwhowi g ined cafbfa Wppar at wenfeq @nopitoring
[29] FIG 4 is a view show ng the process of changing the direction of a
first canetaonntani het hmptamenaedpparatus of FIG 1; [30] FIG 5 is a
bl ock di agram showi ng an enbodi nent of the el ectrical/optical configuration
of the cangsg) appay aldés tdforf;! Graée of a moving object is performed not

by a remote control apparatus in a central motoring room, but by

a camera apparatus, and thus although power of the cenﬁral

motoring room is cut off or an error occurs at the remote control

apparatus or a communication line, tracing and monitoring can be

continued without interruption.

[23] Since the lens of a wide area monitoring camera 1is
disposed on the outer surface of the housing to direct the
optical axis of the lens toward the lower outside, a shadow area
is not generated in a neighboring area including an area directly
below the camera apparatus. At the same time, since the wide
area monitoring camera and the intensive monitoring camera do not
interfere with each other, a range of vision can be secured to
the maximum.

[24] Particularly, according to a preferred embodiment of
the present invention, since the camera apparatus has a small
volume and a compact form, manufacturing cost is low, and its
appearance 1s mnot spoiled while being harmonized with the
installation environment. In addition, the camera apparatus is

not easily spotted by a potential intruder who tries to avoid or

detour a monitoring system.

_lo_



[31]] FIG 6 is a view showi ng an exanple of a distortion correction process

acc'ordingto an i nverse warping algorithm [32] FIG 7 is a view
showi ng an exanpl e of the configuration of a panoranic inmage; [ 33]
FIG 8 is a view showi ng an exanpl e of an out put image; [34] FIG 9

I's a block diagram showi ng an enbodi nent of a renote nonitoring apparatus
appropriate to be used in connection with the canera apparatus of FIG 1;
[35] FIG 10 is a side view showi ng a nodified enbodi nent of the camera
appar aBRIE¥ IPESCRIPTION OF3ATHE| ORAWINHDckdi agr anshowi ngt he

[25] Hereinafter, the preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. For the sake of convenience, the same
reference number will be used for the same element or the
equivalent element thereof in the drawings.

[26] FIG. 1 is a perspective view showing an embodiment of
a camera apparatus according to the present invention;

[27] FIG. 2 is a side view showing the camera apparatus of
FIG. 1;

[28] FIG. 3 is a partially exploded perspective view
showing the camera apparatus of FIG. 1;

[29] FIG. 4 is a view showing the process of changing the
direction of a first camera unit in the camera apparatus of FIG.
1;

[30] FIG. 5 is a block diagram showing an embodiment of the
electrical/optical configuration of the camera apparatus of FIG.
1;

[31] FIG. 6 is a view showing an example of a distortion
correction process according to an inverse warping algorithm;

[32] FIG. 7 1s a view showing an example of the

configuration of a panoramic image;
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el ectrical /optical configuration of the canera apparatus of FIG 10;
[37] FIG 12 is a view showi ng the piocess of configuring a panoram c inage

by the canera apparatus of FIG 11; [38] FIG 13 is a side view
showi ng anot her nodified embodi nent of the canmera apparatus of FIG 1;
[39] FIG 14 is a side view showing still another nodified enbodi nent of

t he caneral33par &TGs of HG al; view showing an example of an output
image;

[34] FIG. 9 is a block diagram showing an embodiment of a
remote monitoring apparatus appropriate to be used in connection
with the camera apparatus of FIG. 1;

[35] FIG. 10 is a side view showing a modified embodiment
of the camera apparatus of FIG. 1;

[36] FIG. 11 is a block diagram showing the
electrical/optical configuration of the camera apparatus of FIG.
10;

[37] FIG. 12 is a view showing the process of configuring a
panoramic image by the camera apparatus of FIG. 11;

[38] FIG. 13 is a side view showing another modified
embodiment of the camera apparatus of FIG. 1;

[39] FIG. 14 is a side view showing still another modified
embodiment of the camera apparatus of FIG. 1;

[40] FIG. 15 is a bottom view showing the camera apparatus
of FIG. 14;

[41] FIG. 16 is a bottom view showing still another
modified embodiment of the camera apparatus of FIG. 1;

[42] FIG. 17 is a perspective view showing another
embodiment of the camera apparatus according to the present

invention;
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[40] FIG 15 is a bottom view showi ng the canera apparatus of FIG 14;
[41] FIG 16 is a bottomview showng still another nodified enbodi ment of
the canera apparatus of FIG 1; [42] FIG 17 is a perspective view
showi ng anot her enbodi ment of the canera apparatus according to the present
i nvention; 43] FIG 18 is aﬁgart lally expl.oded perspective view
showi ng a &6AhectfiHh rditatiion 6f RaKBRLALLY anBXBABAGTS | PSESBAREF RS uUnV LSl n
the canmera apparatus of FIG 17; [44] FIG 19 is a view showi ng the
pr ocessholvitargiovgnetd idinr estliagrionf o& fai myircafieane @id @ nfihet caageya
apparatus of FIG 17,
unit in the camera apparatus of FIG. 17;
[44] FIG. 19 is a view showing the process of changing the
direction of a first camera unit in the camera apparatus of FIG.
17;
[45] FIG. 20 is a perspective view showing a modified
embodiment of the camera apparatus of FIG. 17; and

[46] FIG. 21 is a perspective view showing another modified

embodiment of the camera apparatus of FIG. 17.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[47] Referring to FIGS. 1 and 2, a camera apparatus
according to an embodiment of the present invention includes a
main frame 10 having an approximate bell shape, and a dome 50
provided beneath the main frame 10. it is preferable that the
housing of the main frame 10 is made of a metal or an opaque
synthetic resin material, and the dome 50 is made of a semi-
transparent synthetic resin material. A first camera unit 12 is
installed at a lower portion of the housing of the main frame 10
with the intervention of a supporting protrusion 18. A second
camera unit (not shown in FIG. 1) is installed inside the dome 50.
A bracket 30 for attaching the camera apparatus on the wall is

provided on the top of the main frame 10.
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[45] FIG 20 is a perspecti've vi ew showi ng a nodi fi ed enbodi nent of the

canera apparatus of FIG 17; and [46] FIG 21 is a perspective view
showi ng anot her nodi fied enbodi mrent of the canera apparatus of FIG 17.
DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT [47] Referring to

FIGS. 1 and 2, a canera apparatus according to an enbodi nent of the present
i nvention (A8l udédhea FEPPOTFERE PO AHdVSAgranl &pproxXnadt eCbeld SHEPESTARd a
dorme 50 provided beneath the main frame 10. It is preferable that the

housi ngeafint e tremiia lf,r apetidlily magpcofcsa thet af iost arpmepruensyniRet pad
resin material, and the donme 50 is nade of a sem transparent synthetic
resin RiterimdhesA fhe sdieapeianunbt tRel sfinst aldegdrat aniower2 por tImn aof
the housing of the main frame 10 with the intervention of a supporting

pr ot r Uy QiFel8edA SRR SRTEN 2hdinkliphBOt 1 S§OWRJERuEliGn )8 | 851 Aakakledd
inside the dome 50. A bracket 30 for attaching the canera apparatus on the
val | '%Ip%pﬁkQ%g‘ggrEE% tBE QB tgﬁ g?'@u&%%%@,%@-the main[ﬁ§hm£h§0, and
supporting protrusion B I's made 01]': a synthetic resin material, spatially
supports the first camera.yni n e ines. the.directi h
first ct}r?ercgnﬁj!t%ntsej-‘.‘zfflL ﬁsalgr 8%e%%§d%é%€gd%%%,g ?‘l gtas&gp%(r%t ?L?\lg%sgf%te?ugioon
18 is installed at a I_%\éver poLti on of the outer sur.fac§ of tsphe mai N f rame
10, an®d KEROSTEeRYES 08NS L1 ENGs SURROFIELDE PEREFESIRT: 182 | SarhdER Ped o
be exposed outside of the supporting protrusion 18. Particularly, the front
surf acehsf frensugystarag Pr OE

PasiBPPRE 5199 neFPREWS H8Wndr 0t 80 185 iged
direct the optical axis of the condenser lens 14 of the first canmera unit
12 t owalavrweerd eraputei derettt hbec apdrigadpparist ust Aeker aPRgPPserhd oS st
canmera unit 12 may

14 of the first camera unit 12 toward the lower outside of the

camera apparatus. Accordingly, the first camera unit 12 may
photograph images of neighboring areas including an area directly
below the camera apparatus.

[49] The condenser lens 14 of the first camera unit 12 is
preferably configured using a wide angle lens and further
preferably implemented using a fisheye lens. Accordingly, the
first camera unit 12 operates as a wide area monitoring camera.
The fisheye lens 14 and an image sensor (not shown in FIGS. 1 and
2) of the first camera unit 12 are fixedly installed inside the
supporting protrusion 18.

[501] The second camera unit working as an intensive
monitoring camera is a general PTZ camera installed inside a
space limited by the dome 50 below the main frame 10. The PTZ

camera can be easily implemented by those skilled in the art, and
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phot ogr aph i mages of nei ghboring areas including an area directly bel ow the
can®er a appar at us. [49] The condenser lens 14 of the first canera unit
12 is preferably configured using a wide angle lens and further preferably
i npl enented using a fisheye lens. Accordingly, the first camera unit 12
operates as a wde area nonitoring canera. The fisheye |ens 14 and an_i nmage
sensor thnet thRowGrugtrres, corddgurptden IR e tSeePrRt aCRPY2 19Nk e Wiilkedl y
installed inside the supporting protrusion 18. [ 50] The second canera
unit woekomgtagdan intensive nonitoring canera is a general PTZ canera
installed inside a space limted by the done 50 bel ow the main frame 10.
The PTZ capgip cameberweasidty 3opienmatedoliy a hoselskhdtediah &hé &ptmednd
thus the structural configuration of the second canera unit wll be

omttegicth a JeticHle bhackedxdbhdsa mde ehea ve@ted cant efixdlcwird f anged
with a vertical unit extended in the vertical direction and having a bottom

si de cpopefted t@o%@&nt QR g urc{}cﬂ’ﬁfecﬁ:fe& hFo Mei T shleafeNYd ZORL ahauyhi t

bent backward at the top of the vertical unit and extended in the

hor i zopt gl diygct Lony,  andan, At Laghment, pl al.e,Rro dgg alnd heopeats eqgof

the hori20nt pruraltty o €S is formed on the attachnment plate

so as to attach the bracket to_a_supportin ole or.a | 1 surface using
bol ts §9?tlcai WS REEer FERGPESSFI %?etﬁggéaﬁBgﬁgiﬁ§%§¥3PfH§ioﬁn#8aPs
formed to be attached or detached to and from qutside or inside of the main
frame 2btaghpehnht PéAtBoBECYAARE Rbr FBE &2 FBHePIpbhei BRTIEOBLEHR Fdé -
surface of the supporting protrusion 18. In addition, a |latch prom nence 24
i s forheplugaldtyr sifedieeaitis héobmed oh the raditadhmerdosylate Meandfi It€, a
depression for

attach the bracket to a supporting pole or a wall surface using

bolts 32.

[52] Referring to FIG. 3, the supporting protrusion 18 1is
formed to be attached or detached to and from outside or inside
of the main frame 10. A rotation boss 20 is formed at a lower
portion of each side surface of the supporting protrusion 18. In
addition, a latch prominence 24 is formed to be projected at the
back of the rotation boss 24. Meanwhile, a depression for
inserting and installing the supporting protrusion 18 is provided
at a lower portion of the outer surface of the main frame 10. An
insertion hole 22 corresponding to the rotation boss 24 is formed
at a lower portion of éach. side wall of the depression. In
addition, a plurality of latch holes 26A, 26B and 26C is formed

at the upper back of the insertion hole 22. For convenience,



inserting and installing the supporting protrusion 18 is provided at a

| ower portion of the outer surface of the main frame 10. An insertion hole
22 corresponding to the rotation boss 24 is forned at a | ower portion of
each side wall of the depression.ln addition, a plurality of latch holes
26A, 263 and 26C is fornmed at the upper back of the insertion hole 22. For
convenWéhirg 5y | peRReFtERGNESE gl isle FRMStacaHbrta LA to12the PRTSEANt ed
circuit board of the canera apparatus is not shown in FIG 3. [ 53] The
suppor timguptobrasidonfl8heanaberknspracdtiiat dst hetdepowssiionFéfs.t Be mai n
frame 10 fromthe inside or the front of the main frame 10. At this point,
the rotati pe3bossh20 @ippdier Suppprothgs pont t8sicam e | snsesesd edntot ahiehe
insertion hole 22 of the depression of the main frame 10 so that the

sSuppor pGeBEOLHUSIFORHES nidh NPEake WOI Bh-eft iteRallns idet asheghandrapy gt ate
within alimted range fromthe rotation boss 24. In addition, the latch

prom NeRge g nOffCJ{]JﬁEeosj:'@ng%i’tng:é‘Eﬂ’%;%&fﬁPn Uil $2008080 dau N0 088 @l he

plurality | at | es 26C so th e supporting protrusion
18 may _not randomy rotat.e c erin n.the r. ti b 54)
AIthouSprﬁﬁgéﬁﬁp O RGPS ?ﬁ%i%% %3985%ﬁ§tl%§%a&: y ?%%%%éi%%nng%ngzon

the rotatiqgn boss 20 while _the |atch _prom nen 24 i ngaged to_any .one of
the pl & alq%ey g?P}’%?EhOﬂoPés éﬁ m373 T 6t) Fhe qsrﬁq-thgg?alsélpgéj &9 the
| atch prom nence 24 and the | atch holes 26A _263 and 26C can be easily

r el easBYOBYUELEBr A8l YT AT Wik HeteaherRd hppafatasied BBANGAYnICHATE or
while the canera apparatus is in an installed state, a worker nmay detach

t he | awgéhhpno®i rentie-e2i fange ohronf thie Hodiadh drolkas262¢ - 263narddisddcand

t hen engage the latch prom nence 24 with another one of the | atch holes.
Accor dithgl ylatbe wordeinemye 24 of the supporting protrusion 18 1is

engaged to any one of the plurality of latch holes 26A, 26B and
26C so that the supporting protrusion 18 may not randomly rotate
centering on the rotation boss 24.

[54] Although the supporting protrusion 18 cannot randomly
rotate centering on the rotation boss 20 while the latch
prominence 24 is engaged to any one of the plurality of latch
holes 26A, 26B and 26C, the latch state between the latch
prominence 24 and the latch holes 26A, 26B and 26C can be easily
released by external force. When the camera appafatus is being
installed or while the camera apparatus is in an installed state,
a worker may detach the latch prominence 24 from one of the latch
holes 26A, 26B and 26C and then engage the latch prominence 24

with another one of the latch holes. Accordingly, the worker may
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change t he photographing direction of the first canmera unit 12 by tilting

t he' supporting protrusion 18. [55] This will be described in further
detail with reference to FIG 4. In FIG 4, the solid line shows the
contour of the first canera unit 12 when the | atch prom nence 24 is engaged
with latch hole 26C, whereas the dotted |ine shows the contour of the first
caner achange 10hanehotASrRRAERIpAOKEREASE 24 Foeehdagéd CRAMER2| HSR A6l &Y
26E. 1 f the worker rel eases engagenent of the |atch prom nence 24 with latch
hol e 28Blandgenhbagespphetlingchrptonsaencé824 with | atch hole 26C by
applying force fromthe upper portion of the supporting protrusion 18
toward the[sspr gitdes thelsuppertidesqribedisi A 1&FurcHdd t edetpivar dwith
correspondi ngly, and the optical axis of the fisheye lens 14 of the first

camer ardpktehdel bates upvar @n and.t he phet ggnaphilngedishetts @heotohniteuli r st
camera unit 12 is changed. Accordingly, the photographing area of the first

camer aunidy 12 copues upvard trqm the spati alnpyi empol tp@BﬁhH@i&%}é toajg

di stance far fromthe canera apparatus on the groun

descr! 8862808 5 e ANAL 0fp3DN G Al A L NenL ! rd%ttt%%rfefﬁlyng#lo%% ¢ap be

change eps appropri ate‘to the area Or environfent

5"\ s aCBPORT APLg R SO i iUl ekt UPOPnEnE) GALFTCRFPBREERE 24

configuration of the canera apparatus shown in_FIG 1. The canera

appar af-6s FREPEEEs HlFPrsﬂaéégeraoﬁﬁithﬁ a sédondFhCam¥PFkERi t T84S st
and second analog to digital (A/D) converters 39 and 69, a control unit 70,
an i ragagegRbEnst idh Lhet 18GCcharpreminemes f 2de ok @atch hole 26B and

engages the latch prominence 24 with latch hole 26C by applying
force from the upper portion of the supporting protrusion 18
toward the rear side, the supporting protrusion 18 is tilted
upward correspondingly, and the optical axis of the fisheye lens
14 of the first camera wunit 12 rotates wupward, and the
photographing direction of the first camera unit 12 is changed.
Accordingly, the photographing area of the first camera unit 12
moves upward from the spatial viewpoint and moves to a distance
far from the camera apparatus on the ground.

[56] As described above, the photographing area of the
first camera unit 12 can be changed in steps to be appropriate to
the area or environment of the installation place by tilting the
supporting protrusion 18.

[57] FIG. 5 is a block diagram showing an embodiment of the

electrical/optical configuration of the camera apparatus shown in
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[58] The first camera unit 12 electrically/optically includes a fisheye

| en's 14 and a first inmge sensor 16.The fisheye lens 14 has a view ng angle
of 150 degrees or nore omidirectionally and collects light entering from
the space within the viewing angle. In a preferred enbodi nent, the val ue of
F of the fisheye lens 14 is 1.4, and it is preferable to secure a certain
amountFBE. | Lght The gemegaparmaratiisomebidey #uhtrfbncaverd agtnhtghe: Pn an
enbodi ment, the nmaxi mum sensi ng di stance of the fisheye lens 14 is 80

met er ss¢opndandmetrs nesdl U4 onfiss8 vods sesgamdi @i sodrheo f figitahagd/Bensor
16 converts the light collected by the fisheye lens 14 into an el ectrical

i mage cbgualtéher eionadh@r sorefer cedtirolasuait i 78t iarmgemsggnabhbination| 59]
The second canera unit 52 includes a |l ens 54, a second inmage sensor 56, a
zoom nphof 58, Andogm TREerrdrkVebre0g2a panning notor 62, a panni ng notor
driver 64, atilting notor 66 and a tilting notor driver 68.The | ens 54
collects I} e ring. mt nt dt S Is

converts tkggiigﬁﬁﬁzol?é%%gd 5%§%]%9Ieﬁgﬂg4 iﬂ%o gﬁ%gﬁgégggggfggﬁgsgﬁgygnaI
(hereinafter, referred to as_a second Jnmage.signal). The zoom gopt or
aIIomslPﬁ%P%ﬁﬁnfhtf%%h%¥eaqf%§h}f /f%%%}%u?lrF%m:%%ﬁ?b%e%%gﬂgg%g thgﬁFoca
distanfe of th? | ens 54, and the zoom nofor grgﬁsr 60 _drives the_ zoom.not or
58 in reSPorSeltB aléoitrol? ST TVt r ot HEISEGRTroF URFE 76 The
panning.nntor 62 rotates the second canmera unit 52 in the horizontal |

di r ect foHSChhENERhEY paREI PSS dEHLTBE GRtELINGs RURM pllifhi FRAFDt YL EE2T n
response to a control signal received fromthe control unit 70. The tilting
not or BBer viawésgt Bagdecond xanevreigired 2enhodhwenter t Fal valvecefof, o4nd
the tilting notor driver 68 drives the tilting notor 66 in response to a
cont r othsi gnalhavecelerd fidonishe .@gntawd dni tigOpreéfierabden ot weS8ret he
panni ng notor 62, and the tilting notor 66 are preferably inplenented using
a steppepgaiBt @mount of light so as to perform a monitoring function

even at night. In an embodiment, the maximum sensing distance of
the fisheye lens 14 is 80 meters (m), and its resolution is 3 to
5 mega pixels. The first image sensor 16 converts the 1light
collected by the fisheye lens 14 into an electrical image signal
(hereinafter, referred to as a first image signal).

[59] The second camera unit 52 includes a lens 54, a second
image sensor 56, a zoom motor 58, a zoom motor driver 60, a
panning motor 62, a panning motor driver 64, a tilting motor 66
and a tilting motor driver 68. The lens 54 collects 1light
entering from the front, and the second image sensor 56 converts
the 1light collected by the 1lens 54 into an electrical image
signal (hereinafter, referred to as a second image signal). The

zoom motor 58 allows implementation of a zoom-in/zoom-out
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[60] The first and second canmera units 12 and 52 preferably include a

br oadband anti-reflection filmso as to acquire optimuminmages. In
addition, the first and second canmera units 12 and 52 preferably include an
auto filter changer for automatically changing an infrared (IR) cut-off
filter so as to acquire inmages even at night, as well as in the day tine.
[61] Th&ndtier WY DcbengdnCertisd keoprer 85staBcei pét thRadersi gifal 39 othe
digital data and outputs a fisheye inage data. The first A/ D converter 69
converzsom hmoserondivieayes @i gnalvesnttiiea abiqyi tredtetat 88 and @SPENSeato a

i ntensive nonitoring inmge data. [62] The control unit 70 includes a
di st ordé@r&Dr EeghhoN nEtdivied aromvementcateded ienitni7t . 74, Tkee panning
coordi nate-angl e | ookup table 76 and a notor drive control unit 78.

[63] Thers stortiona 05T adld 08ebBhE Tarntedd eghstdisyt Ofhi @ik | Rotheohtsheye
i mage. I n an enbodi nent, the distortion correction unit 72 changes an

Or 101 Nal Dl XEdn VAU Ofnl NBLANRY embEBEC ANG B! £DC8 i D8O NBhnRi X6

val ue 16 a pixel value wt fisheye i nage after correction using a

vel ue Td 5 IXel varue whim The
Corr odtTOR Uiy 32 aEGHPPBSceath 7 xeCTAre GRERTA CRE T Sey S PRoE el

el~"val'ue W sheye i nmage after

correction using.an_inverse rping al oritg FIG% 6 Is a_ view.,show ng an
exanpl RFF A gt br { Pon g%’rer\é%t]ltolﬁg%r ‘%te%]% “%:nc]f)?td? %St%h%ns?%%?s%a%]f%i ng
algorithm First, a point within the fisheye inmage before correction (x, y)
cor r espehdi hg €8 &hgoi T eal ndinectiohey @richdde dFtErinbrie?T oA {¥eT y')
is determ ned, and pixel value g(x', y') at point (x', y') is determ ned
based o% giieksvahee f{ktiny aptpsi fic (X YESPPASEhiLd Gaseonteidbrsegnats
can be reduced by additionally applying the bilinear interpolation
al gor i téeelveandider emeodcomntplt henit 70. The =zoom motor 58, the

panning motor 62, and the tilting motor 66 are preferably

implemented using a stepping motor.

[60] The first and second camera units 12 and 52 preferably
include a broadband anti-reflection film so as to acquire optimum
images. In addition, the first and second camera units 12 and 52
preferably include an auto filter changer for automatically
changing an infrared (IR) cut-off filter so as to acquire images
even at night, as well as in the day time.

[61] The first A/D converter 39 converts the first image
signal into a digital data and outputs a fisheye image data. The

first A/D converter 69 converts the second image signal into a

digital data and outputs an intensive monitoring image data.
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distortion correction unit 72 may not be separately provided. Since
correction of distortion is not a core technical spirit of the present
invention and the present invention is not limted to a specific distortion
correction algorithm details of the distortion correction algorithmw /||
be om tted. [64] The novenent detection unit 74 detects changes of
each pi xel [&2] ue The copmbFehguaii stlrinedkudes r actEF e FrREECHICR he
unit of a certain nunber of frames and determines a group of pixels in

whi ch thet afidunt oovehmmge dsftea jgiovelunid] Uk i 52 | epepedindisgr anHredePekwP ned
reference value as a noving object.In addition, the novenent detection unit
74 detegbsethe apguat metorpuenest cohtodl eahsti m8the fi sheye i nage and
extracts an approxi mate center point of each object. [ 65] The

coor di nat ergagl e Treokin: dk o/ & Shai@s Jrppng 7 0f esreédon @f seopaiohsg
angle and a tilting angle corresponding to each pixel contained in the

di stortjon rr s | mge.+.PositioQ Hesqof t di i
correc%%d Fﬁgheﬁg%%%ggé, aﬁﬁ%' arezvﬁpi%{va J%%hof tﬁé c%ﬁﬁdi§%§%§gﬁg?g

| ookup _table, 76, can _be.s reqgul ar .t val r LrLeg rel al s.
[66]  UReR ReveREntioF 44 SbrogeCcad PhiBtary BitsfovaluL GETshee ThevY

control unit 78_detern nes the anmount .of pan/tilt/zoom depending on.th
anDunt13?9ﬁDfEH%nWaGF%%ﬁb bBfedrigingl Pﬁﬁe;nﬁ’ Lm%ftghéggggxgg'tﬁ%iggnter

point, and the size of the object and controls the second canera unit 52 to
trace Vhehipj be. LhEheye impHer aTE8TaCpFEREFir) BFLIRBVRNEOPBFEDt LBHPLREN
the nonitoring area, one or nore objects to be traced are sel ected based on
pr edet @t gbnatdhwr i t er HQweRer . exanpl anoghesbj eBPCAARERE  t hERear §eSEORRBORt of
novenent anong the plurality of noving objects can be selected as a target
to be toacedtidh tumix -2A-acquires each pixel value within the fisheye

image after correction using an inverse warping algorithm. FIG.
6 is a view showing an example of a distortion correction process
according to an inverse warping algorithm. First, a point within

the fisheye image before correction (x, y) corresponding to a

point within the fisheye image after correction (x’, y’) 1is
determined, and pixel wvalue g(x’, y’) at point (x’', y') 1is
determined based on pixel value f(x, y) at point (x, y). 1In this

case, color errors can be reduced by additionally applying the
bilinear interpolation algorithm. In another embodiment, the
distortion correction unit 72 may not be separately provided.
Since correction of distortion is not a core technical spirit of
the present invention and the present invention is not limited to
a specific distortion correction algorithm, details of the

distortion correction algorithm will be omitted.
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point, it is preferable to continuously detect novenent and grasp noving
routes of the objects other than the traced targets. [67] First, the
notor drive control unit 78 receives center point data of the noving object
to be traced fromthe novenent detection unit 74 and determ nes panni ng and
tilting angles with respect to the center point of the noving object
referring t64irappitey niavesrare idmtesft idre wuidy diheadeteqis echankep eabrace.
The notor drive control unit 78 rotates the panning notor 62 and the
tiltingiretoraltebywyc arinpalriingg a ke qranm ing doreakéd/ ef i Sidewmdinhget bt i ng
nmotor driver 68 based on the determ ned panning and tilting angles.In

addi ti @he LA tMRIFOra Hd M iGOMUNMer Ui fAGindas edd NdsSt érmnoss rat gpodppendi ng
on the size of the nonitored and traced noving object and drives the zoom

ot or 'x\éq_r gQI vﬁﬁélhecﬁ’é)%é@ﬂ'@ro§8chéﬂﬁe PaRNiaNG iNRtoryHiangds t hergki-ting

not or are driven depending on the position and size of the noving object

d bed b th t d
(e8] M i%wﬁ B R e e L T
t d t d t t d t
on t oAt &'&%;r St{rfﬁs PR STERC T AR <P R pf ade i Ror T4 géak?r%d&ﬁ%. HORE BB
drive control unit 78 may drive the notor_drivers 60, 64 _and 68 in response

to a cEMETEN gral . objects| 9P ThBSi nhyE8NEYRbI MREPSN Rt SBTEBRFFgUPBs a

panoram c image for reference fromthe corrected fisheye image and

conf i gaRps ceri meurep wenitrEg POt ofbpAFRgoPheChanor ami ¢ i mage and the

i ntensive nonitoring inmage. Then, the image conbination unit 80 transmts

t he out put [iesAge Tiee t heomdnntaEeﬁengiler ieplappartabds the owHerEs | mg@lgggnal

line, e.g., a coaxial cable.
information of a panning angle and a tilting angle corresponding
to each pixel contained in the distortion corrected fisheye image.
Position values of the distortion corrected fisheye image, which
are input values of the coordinate-angle lookup table 76, can be
set at regular intervals or at irregular intervals.

[66] When movement of an object continuously occurs, the
motor drive control unit 78 determines the amount of
pan/tilt/zoom depending on the amount of movement of the object,
i.e., the amount of changes of the center point, and the size of
the object and controls the second camera unit 52 to trace the
object. Here, if there is a plurality of moving objects within
the monitoring area, one or more objects to be traced are
selected based on predetermined criteria. For example, an object

having the largest amount of movement among the plurality of

moving objects can be selected as a target to be traced. At this
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[70] FIG 7 is a view show ng an exanple of the configuration of a
panoram ¢ i mage. The inmage conbination unit 80 selects only a certain area
102 fromthe corrected fisheye image 100 and configures a panoram c i mage
or a wwde area nonitoring inage. At this point, the area extracted as the
panoram c image 102 fromthe corrected fisheye inmage 100 can be previously
det er mpoodtithy 18 peoprafeerbiat bd Fanthauenfbyadapparang¥eBenEéannBeIERERged
by an operator of the renpte nonitoring apparatus. In addition, the inmge
conbi nabivangumbtit 86 ofnthguokseansoathar thagetby foametit taggehe-i nt ensive
nonitoring i mage and the panoram c image 102 in response to a control
signal recqeved friamd hemonidtdr utive oot €01 Suh st a78i eacshovkngeaner
exanpl e of an output image.In this figure, the intensive nonitoring inage

110 i s gi;sp! axad 14k t BB URBSE ngN ! ec HOLi @R cely thienPUt Rat mbiagentand
t he paﬁbranlc image 102 is displayéd in the lower portion. In an

embod! el A8 m&%n%vanrgaﬁ il ithd A, iy { BE1PAAG! ARG SLMRgenl02

are arranged to have a hei rati o and a ratio o

[ 71] Here, the panpram c_inmage 102 included in the .pu iqggg i

pref er gﬁlsye%‘de‘go WIQ{[?I geﬁl(gieﬁ? 7Y 2%Ii 8%t iq;(r:!ﬂlge an-area %f%r%ecttrmﬁl ngrfojgrjl%ctt S
exist. Particularly, an object_ area ere traci nd. nonitocing is
currenFPPP&QHf6P§€Hmé£ﬁoﬁeogi§8FiﬁpﬁggéHaF?Gﬁpgﬂg gPHEPpoBFEEF gﬁeasTPﬁ t he
shape of the pointer.In the figure, the solid |ine pointer indicates an

obj ect mptex Whidve wcoatited awd thoif titHe S stRerPIR1HI pBPES¥ ned, 2ieE8s a
dotted line pointer indicates an object area where tracing and nonitoring

i s cur rnttdiyngnatotpar ek ey, Gonevelling &het panning motor driver 64 and
ﬁhe tilting motor driver 68 based on the determined panning and
tilting angles. Iﬁ addition, the motor drive control unit 78
determines a zoom ratio depending on the size of the monitored
and traced moving object and drives the zoom motor driver 60. As
the zoom motor 58, the panning motor 62 and the tilting motor 66
are driven depending on the position and size of the moving
object as described above, the moving object can be traced and
monitored.

[68] Meanwhile, the motor drive control unit 78 may change
a target to be traced and monitored in response to a control
signal received from a remote monitoring apparatus through the
interface port 82. In addition, the motor drive control unit 78

may drive the motor drivers 60, 64 and 68 in response to a

control signal.
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enbodi nent, the object area where tracing and nonitoring is currently
per'formed can be discrimnated fromthe object area where tracing and
nonitoring is currently not performed using different col ors. [ 72]
Referring to FIG 5 again, the interface port 82 receives a control signal
fromthe renote nonitoring apparatus and provides the notor drive control
unit 78 wi {691 he Thentimigesi gnmbihataddi umdit, 8heconfdoliges por pagramic
transmts state information such as detection of a noving object and/or
panni ngmagd t Ebti ngedpgkeset o firlben r enhet e araidaradhg applaert usimAgsi gaald
transm ssi on and reception channel between the interface port 82 and the

renot e-ARNL§QEEBYaAPRALHULS GRiydepy NBbRBRAL A¢ tthebeanpfapid alvage, ahar
exanpl e, R§§2320 or Rs-zgg'standardg. [7%] Nbaﬁ%hile, in an §

enbodi pgot énEQﬁs.@QQt&thea'ﬂnéo(ig%%t heri,opge GOMDLHgLI e8HALEL88nCaR ke

i npl emented using an ARM cor 26) and a DSP core (Cb4+) commercially

suppl i I r ) i Lglrak i

Dot nct U DRERRS T RP e Grst PG Etire TRAGE e TARNETE “araofhcOBERs  BReFRESS)
can be used. However, in,anoih r_enbodi nment, the.cgntr h unit 70 and the
i rage EBRBYARt PBN URPE 8893 gén?oneﬁentgdcﬁgﬁﬁa acag &ral - pur pose

m croprocessor or_mcrocontroller. [74], FIG 9 is a block d'agr%m
showi ng anl&PbodFFnt of alfentt e bRVt oAy &hardt us SXFPPISTi 2 t 61Fe

used in connection with the canera apparatus shown in FIGS. 1 to 5. The

r enot ecapfigorahgonRppar & EANKANHes1Bagent r Fheurinad®, carciRphicBnkR1g2,

an interface port 94, a display unit 96, and an i mage storage unit 98.
80 selects only a certain area 102 from the corrected fisheye
image 100 and configures a panoramic image or a wide area
monitoring image. At this point, the area extracted as the
panoramic image 102 from the corrected fisheye image 100 can be
previously determined by a program executed in the camera
apparatus or can be changed by an operator of the remote
monitoring apparatus. In addition, the image combination unit 80
configures an output image by formatting the intensive monitoring
image and the panoramic image 102 in response to a control signal
received from the control unit 70. FIG. 8 1is a view showing an
example of an output image. In this figure, the intensive
monitoring image 110 is displayed in the wupper and middle
portions of the output image, and the panoramic image 102 is
displayed in the lower portion. In an embodiment, the intensive

monitoring image 110 and the panoramic image 102 are arranged to

have a height ratio and a width ratio of 3:1.
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[ 75] The control unit 90 controls general operation of the renote

moni toring apparatus as is previously determ ned by a program based on
handl i ng conmands of a user applied through the input unit 92 and the state
information received fromthe canera apparatus through the interface port
94.1n addition, the control unit 90 outputs a control signal for

control | i n§7d}i vélegte pariie | behgsamicf iMege ah@? aiagpadedusin hbagputpat
interface port 94. [ 76] The input unit 92 includes a keyboard, a
nmouse amdgeria pogsersklmndddetiowsth asprinteseliadtiicaniolj ent areabwhergced
and nonitored from an i nage, select or change a panoram c i nmage area, input
a pan/ ﬁ]b{rﬁ.ﬁgoéﬂﬁ eegpBAafdisset aprtmBgeasiiorni Bg bwheticoareandheset tabbehg
nonitoring functions. The display unit 96 displays the output inmage

recei vgdqf h@mitthﬁ»i%?neir@ GRPAERE U5, pakdothed MRGE 154 Ol ager Ui haB8asttebeas
t he out put inmage under the control of the control unit 90. The format of

the output lnsmge mg'gﬁgkeyeadfe%tﬁﬁ di3p! eylagei t?ﬁ%‘ﬁ@n changed flgpendi ng

on a handling co of an operator 1nputted rough e Input unit 92.

For exanple, t operat gr .-may set.to display only the panagranm ¢ i 02
or the%?ﬁflﬁﬁsi &}%ﬁ??bgi g |erraﬁcél&€6.r lnﬁca{% %\I&cc?%&ieﬁ:é:l ;%E?%g%gl%é:%at or
in the central notoring roomnmay manual | y chan t he. vi ew n oi nt, of t.he
caner at¥ACARY &QQHRQQ#¥QﬁlQHLl oﬁHFrFEnga@f '%ﬁﬂeqnlﬁhﬁﬁéé gatﬁ@%Fﬁgut
unit 92, change an object to be traced and nonitored, and arbitrarily
oper at é1pRe PHNtEI nglnddtatRs n AnvaPPaegtof ak&hodendther EYREANEhe 3Rt hod
descri bed above. [ 78] FIG 10 shows a nodified enbodi nent of the
canmer amappapating shewrurrditGyy hagndp2rippmekl.s enbowkvent , imwo anotder
canmera units 212A and 212B enploying a fisheye lens and nonitoring a w de
area aesbptawmeded athéovesigort iszors ovhelre otrerisyr famé ofortitemiaigy filsane
210 to be symmetrical in the horizontal direction with respect to a virtual

verticalireentey dsr&fmddecan od r ameczidinkedddftb®nthe bobrket feka

fixing the canera apparatus is fornmed in a straight formw thout a curved

portiopynaRd {hus; {he ,6amersh BRPA AL US sCauPreh A8} alRd 98rformed using
different colors.

[72] Referring to FIG. 5 again, the interface port 82
receives a control signal from the remote monitoring apparatus
and provides the motor drive control unit 78 with the control
signal. In addition, the interface port 82 transmits state
information such as detection of a moving object and/or panning
and tilting angles to the remote monitoring apparatus. A signal
transmission and reception channel between the interface port 82
and the remote monitoring apparatus can be implemented to be
appropriate to, for example, RS-232C or RS-485 standards.

[73] Meanwhile, in an embodiment, the control unit 70 and

the image combination unit 80 can be implemented using an ARM
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the ceiling of a roomor appropriately on a supporting bar having an

installation surface facing downward. [ 79]

FI G 11i sabl ockdi agranshow ngt he el ectrical/optical configuration of the

camera apparatus shown in FIG 10. AD converters 239A and 239B convert

i mge signals received fromthe first camera units 212A and 212B into

di gi t aFodat alARMR2 68/ Dasenver DSP 260reon&r4s afOMRggEidilgiial SURRISi&AdPYr om

the second canera unit 52 into digital data. [80] In the control unit

270, aTdkssorinsnrwomtectoon udint 2JdQ@itoonects digtoefi omsdian pheckeshaye

i mges received fromthe A/D converters 239A and 239B. A novenent detection

unit 2Bdvinci DM644x integrating the ARM core (ARM926) and the DSP core
(C64+) can be used. However, in another embodiment, the control
unit 70 and the image combination unit 80 can be implemented
using a general-purpose microprocessor or microcontroller.

[74] FIG. 9 is a block diagram showing an embodiment of a
remote monitoring apparatus appropriate to be used in connection
with the camera apparatus shown in FIGS. 1 to 5. The remote
monitoring apparatus includes a control unit 90, an input unit 92,
an interface port 94, a display unit 96, and an image storage
unit 98.

[75] The control unit 90 controls general operation of the
remote monitoring apparatus as is previously determined by a
program, based on handling commands of a user applied through the
input unit 92 and the state information received from the camera
apparatus through the interface port 94. In addition, the
control unit 90 outputs a control signal for controlling drive of
pan/tilt/zoom of the camera apparatus through the interface port
94.

[76] The input unit 92 includes a keyboard, a mouse and/or
a joystick and allows a user to select an object to be traced and

monitored from an image, select or change a panoramic image area,

input a pan/tilt/zoom command, set an image storing function, and
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detects a noving object by conparing the distortion corrected fisheye

i mages by the unit of a certain nunber of frames. In addition, the novenent
detection unit 274 detects the anount of novenent of objects and extracts
an approxi mate center point of each object. A coordinate-angle |ook table
276 stores mapping information of a panning angle and a tilting_angle
cor r espohdbiger onenthopingl funatapnsd | Aheheigpdesr tndh 86rdeePeayFi Sheye

i mages. [81] A notor drive control unit 78 determ nes the anount of
pan/ t i dttgeomidependiare bred héramouwiie ofameve meppazntusi zendf the bdbpeet
referring to the coordi nate-angle | ook table 276 and enabl es the second

caner agtpirdg®2uh@tt bacetiie OhjiRctopdlt | ¥hage theetOtloe convess 6D, thd and
68 dependi ng on the determ ned anmount of pan/tilt/zoom [ 82] An inmage

conbi nati opo ik i 2860 CONEhEUERS A tPRFOLAY GuitiREe ihhe® BWepdhstar bhothe
corrected fisheye images. FIG 12 is a view show ng the process of

combi ratPRRE e D ae S SPacPe cary oeg Farh el %07 Balta bt patneng oFO°
by hor PS0RRET o EoRRBEETRY FHeCCa o bt B ke " Sad New 001 Fe-fRbge e
mage SRECERET] HEGndie WDILABPHAE PRIGD KA G AT THON D CoRbor OB |
269. Then, the inage conbination unit 280 transmts the output inage to the
r enot elnbansdvengoapparands imAg6udh %an i mage signal line, e.g., a coaxial
cable. [77] Accordingly, the operator in the central motoring room
may manually change the viewing point of the camera in any
direction of up, down, left and right by handling the input unit
92, change an object to be traced and monitored, and arbitrarily
operate the monitoring system in a variety of methods other than
the method described above.

[78] FIé. 10 shows a modified embodiment of the camera
apparatus shown in FIGS. 1 and 2. In this embodiment, two first
camera units 212A and 212B employing a fisheye lens and
monitoring a wide area are provided at lower portions of the
outer surface of the main frame 210 to be symmetrical in the
horizontal direction with respect to a virtual vertical center
axis of the main frame 210. In addition, a bracket for fixing

the camera apparatus is formed in a straight form without a

curved portion, and thus the camera apparatus can be installed on
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[83] Since other features of the canera apparatus shown in FIG 10 are
sinMilar to those of the device shown in FIG 1, details thereof will be
omtted. [84] According to the canera apparatus shown in FIGS. 10 and
11, the horizontal view ng angle of the overall w de area nonitoring camera
unit which conbines the two first camera units 212A and 212E is enl arged
doubl ethenge htEpgdPRghy roPleosr @aRPERREY 1a8A1HeORDAI FBPRET BYNEhBAF| RP]Y1REMer a
units 212A and 212B i s expanded doubl e. [85] FIG 13 shows anot her
enbodiameninstailgamenasapparat iscavgoddiwvngard.t he present invention.
According to the enbodi nent, the |lower part of the outer surface of the
main frame7dp i ¥1ancl i ned soias ta di rBtéckhe dikitral norgmdwindie tbreeof
toward the | ower outside. In this case, the first canera units 412A and
412B caleberingi abbedcal tharkgwehtpant oof thhecantes spphaseusf shBenMehn
frame 410 without need of a supporting body separately. That is, in the
enbodi t, fishe ' e fi4st nj ; 23,

pr ot ec o(?'thleebr'eof t}Ar‘/n}:{if@;/ %gﬂg’ﬁ%féﬁ%?/ iﬁnjs%}gl Ffeigwg%l%t e&%ﬂ‘:}%%ésalr a?é% %%g{lﬁes
housi ng. I n _the_enbodi.nen ihstallation.positiqns fir ane

ini t5 BASREEHA ST2T art o bl abrye Be: SiPRea el Re® Al itk SRR

hi dden_by the done_50 in a photographed valjd imge. @gkgp] Al t hough it
i's sho%g"f‘n FI e1§9ph§pngmr>;%\%qgorg9ngg ?aaf}ni%t"&agﬁﬁ 4f§§eé}f§8
provided, only one first camera unit can be provided in a nodified
enbodi HERR. tRaRRAPPE, CRRCERe UWBAboGRMERLCOALBEER1192tRt | s apparent that a
phot ographi ng area can be changed by adopting the supporting protrusion
shown in FI&)] 3 iIm tthee f costroanunatud?ls 41 XN sirel4UXB, correct{@y] upLES.
14 and 15 are views showi ng still another enbodi nent of a canera apparatus
accor deng tortbetpr edeniortiveid iion. thia fheheprdothaepet , rébeicadefacapphaeat us
is formed to be directly attached on the ceiling wthout a bracket
separ ah by .cothid - er Pl UB3hI tan®f 2Bast eni Ag mtdferiy Odkdedt 98nt henittop20d t he
-20.
detects a moving object by comparing the distortion corrected
fisheye images by the unit of a certain number of frames. In
addition, the movement detection unit 274 detects the amount of
movement of objects and extracts an approximate center point of
each object. A coordinate-angle look table 276 stores mapping
information of a panning angle and a tilting angle corresponding
to each pixel contained in the distortion corrected fisheye
images.
[81] A motor drive control unit 78 determines the amount of
pan/tilt/zoom depending on the amount of movement and size of the

object referring to the coordinate-angle look table 276 and

enables the second camera unit 52 to trace the object by driving
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main frame 510 where the first canera units 512A and 5123 and the done 50
are installed is tightly attached to the ceiling, the camera apparatus can
be installed by inserting bolts 32 or screws into screw holes fornmed at the
fastening units and engaging the bolts or screws with the ceiling.

[88] FIG 16 shows still another enbodi ment. of a canera apparatus according
to t hetBredBREOT n\PEHEE® | A0t hd4cafBfa &hpIEREIS1IRTC PHi 'S odehermined
enbodi nent, three first canera units 612A to 612C enpl oying a fisheye |ens
and noainpuntngfapaindéidtdéaoame provi ded at | ower portions of the outer
surface of the main frane 610 to be symmetrical in the horizontal direction
W th respe¢gB210 awi ihage venbitalioentweritax?s8o okothlieghees g panbhemirai n
frame 610. In the enbodinment, installation positions of the first canera
units 6hdhet Eroh2Ewar aiptekerabl yodetetatinedsaeyasihagakni NnFze. alpats a

hi dden by the dome 50 in a photographed valid inmage. [89] According to
the cagery apRA USRI IAEFISE b 18- MEW N ARH R Of i hdlge fbySthe
canmera units 1s fuarther "'expanded, . and thus 7a panoram c i nage for w de

moni t oring a“ae%?? S%g@;ggnfed;fé{rt her easily.;.ad n?éﬂﬂkhéQEonf l{{r%ih:e.rzso

accura?%map r I C panoram ¢ inages can be configured by excluding nost

sever ey 0 LoLhg% 229850 9TLle;bTPg8a B9t e9LAPRRY BY LR LL" ] sRAYR" 2
images 300 and 310 and configures a panoramic image 320 by
horizontally connecting the selected image areas. Next, the
image combination wunit 280 configures an output image by
formatting the panoramic image and the intensive monitoring image
received from the A/D converter 269. Then, the image combination
unit 280 transmits the output image to the remote monitoring
apparatus through an image signal line, e.g., a coaxial cable.

[83] Since other features of the camera apparatus shown in
FIG. 10 are similar to those of the device shown in FIG. 1,
details thereof will be omitted.

[84]. According to the camera apparatus shown in FIGS. 10
and 11, the horizontal viewing angle of the overall wide area
monitoring camera unit which combines the two first camera units
2122 and 212B is enlarged double, and accordingly, the area that

can be monitored by the first camera units 212A and 212B is

expanded double.
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[90{ FIG 17 shows still another enbodi nent of a canera apparatus accordi ng
to the present invention. The canmera apparatus according to the enbodi nent
includes a main frame 710, a horizontal rotation frame 620 and a second
cane[? unLt 30. [91] The main frame 710 is configured in the form of
a pillar having an approximate circul ar or polygonal cross section, and a
first canerl85dni tF¥2 BhpiHH AROWitle SRP lm%ﬁ% 9443] SAPRERAPPRFTALUS

| ower portion of the front side of the main frame with the intervention of
a supp@adarglipoottioudinen Pregent invepgliopn aAgrereirdd tenbbgi RERCALREL: | r st
camera unit 12 is installed to direct the optical axis of the w de angle

| ens 7the obowelrt barktows’ vk sodeeranslitfarse t hé phw ogaaphifngrer edl ¢ nélsudes
an area directly below the canera apparatus. A plurality of

suppor tiiea/ifrRst 58 ngs ptoninesees thtbAitraubloGdmiamedl ihé hthéreogh thebes i s
provi ded at |ower portions of the side surface of the main frane 710, and

thus thg iy Gk AHR i s 15t abhiy sdpRorted enrthechhstal hatitens3unf aga and
fixed to the installation surface using bolts (not shown). [ 93] The

hor zonialy LAl oN; LLAlP) d0at SchBShakked 3 A% H G f@Noute£- subPhiaowizal |y

rotate, on the top o main frame 710 with respect to the main frane

r10. 8 B0, S d S 0SS LR A TeEERe (30 Bogilecigtnntal

the Wmékggafg,7%g'éhgag¥ﬂg%f%g§g,(£O£igggyg)lg%sd¥H?Wh%§|%ert camera
unit 4122 and 412B or a protector thereof may be fixedly
installed on the outer surface of the housing. In the embodiment,
installation positions of the first camera units 412A and 412B
are preferably determined so as to minimize a part hidden by the
dome 50 in a photographed valid image.

[86] Although it is shown in FIG. 13 that only two first
camera units 412A and 412B are provided, only one first camera
unit can be provided in a modified embodiment. Meanwhile, in the
embodiment of FIG. 13, it is apparent that a photographing area
can be changed by adopting the supporting protrusion shown in FIG.
3 in the first camera units 412A and 412B.

[87] | FIGS. 14 and 15 are views showing still another
embodiment of a camera apparatus according to the present
invention. In the embodiment, the camera apparatus is formed to

be directly attached on the ceiling without a bracket separately.

While a plurality of fastening units provided on the top of the
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connected to the panning notor, and the main frame 710 and the horizontal
rotation franme 720 are connected with the intervention of the panning
shaft. [ 94] The second canera unit 730 is installed so as to tilt,
i.e., vertically rotate, on the top of the horizontal rotation frame 720.
In the enbodinent, a tilting notor is installed in_the horizontal rotgtion
frame m20n SraNg 5@PtWh@r§hgh? ERBELSRBMATE HBLFSoRLAP| §REr ad<Pngnththe
hori zontal rotation frame 720 and successively connected, is installed in
the tifonag Sfotare AngtadRed 782 rsIbbhhedd@aehotd &Rgs TFitHIti FRPng
shaft, and the second canera unit 730 is fixedly installed on the top of
t he brasketra73pparatus[88h Bheispeeillied bpningaratingnbahtiscddnect semews
rel ati on of the panning notor and the panning shaft and the specific

confi gupabi @rrand HrRectd-aied chat tha Ghstheitg timgymimt andagbegt khei ng
shaft are apparent to those skilled in the art and can be easily

|l emppted By Lheaysandihhunedetaikagthereof will be omitted. [96] A
transparent w ndow 734 1s provided on"the front surface of the second

carera uni 1o£30 sa.as 1o nass,d i ght aNd ALOLEEt died By AFOVET cLRBrbS

attached o op o e second canera unit 730 I1n order to

protect the second canmera unit 730 from dust : r ai i p or
storag@p?§§a§§%lﬁﬁ%ﬁ%&%P%ltﬁ’I%h rpﬁgffﬁgh %?égﬁgﬁgébnt gﬂrﬁ%@% %%mgﬁe
second canera unit 730, and a wi per 39 for w ping dust, or_rain on the
transpéPEﬁFaﬁPﬁd@WcP§§%U§'éﬁhnEﬁgeﬁmPBdémﬁPﬁer <5 %ﬂ%&%dc?WEFﬁeuPﬁ§s
w per notor storage. Meanwhile, LED lights 740A and 740B are installed at
both sfddd &P tHEhEMPAMHEAT rotfatshav e reRs 72080 sBORSEPHINGdRatddfi §FE3nt o
a pl ace ahead at night.

are provided at lower portions of the outer surface of the main

frame 610 to be symmetrical in the horizontal direction with
respect to a virtual vertical center axis of the housing of the
main frame 610. In the embodiment, installation positions of the
first camera units 612A to 612C are preferably détermined so as
to minimize a part hidden by the dome 50 in a photographed valid
image.
[89] According to the camera apparatﬁs shown in FIG. 16,
the viewing angle of the first camera units is further expanded,
- and thus a panoramic image for wide monitoring can be configured
further easily, an in addition, further aqcuraté and realistic
panoramic images can be configured by excluding most severely
distorted edges from the images photographed by the first camera

units 612A to 612C.
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[97] A condenser lens 714 used for the first camera unit 712 is preferably
configured using a wide angle lens and further preferably inplenmented using
a fisheye |l ens. The condenser |lens 714 and the i mage sensor of the first

canera unit 712 are manufactured inside the supporting protrusion 718 of a

synthetic resin material as one body _and preferably installed to be

proj ected {98 t F&Grai A7f r%’#ﬁé’*’s?l@?lX\éco?Wth@elEo e EMmeEdi neht 2 t Famera
supporting protrusion 718 determ nes the direction of a conbi ned body of
the fishpgeateas tdouvfiinpe frstheanprasantt Inyeakdosmpati alfhg sGppetes
t he conbi ned body. [98] Referring to FIG 18, a rotation boss 750 is
f or nedappasatoveacpoitiing ¢ob edrh aitelisunfacnofudde &imsincémema JAIot,
712. In addition, a latch promnence 754 is forned to be projected at the

back of hBeikehahiorobassoR5@raMeanwbi hea a depbessicamelrar unisesbi.ng and
installing the first canera unit 712 is provided at a |ower portion of the

front surfage e pain ffak 7390 Als| R3RIEiRR-0! en 75 LokReRPRi BY tO

of 4t
the rotation %oss O1s fornmed at a | ower portion of each side wall of the

oot B LR b bt 1o a1

- 33- orime uppe e’insertion For conveni ence,
wiring fqor connecting the first mera unit 712 to .the printed ci it

boar d Bpgtﬁa{kﬁ%ﬁacgﬁﬁﬁ?aPH§%iji%ne W %I@PdTS?A%Ie f%@ﬁ %ﬁg %ﬁrst
canmera unit 712 is inserted into the depression of the main frane 710 from

the i ndRgEadiefhati PorkoWs MRF Hidith 95 dree 74100t SR sOpothE, A8 A on
boss 750 of the first camera unit 712 is inserted into the insertion hole
752 of wilth gépr éssesieot ithe OfnPn SUPRAELZIDG $FOLARES1ORe 7Ai8-st canera unit
712 may not be unintentionally detached and may rotate within a limted
range from[pbg r atratd oprdbssrddlembodadent j onhet hérbat chmpreniunéticd 27534 of
the first canmera unit 12 is engaged to any one of the plurality of latch
hol es 126Aa2171263 tani /a6t sohé hapribelf aksk careulee umide 748giray lras 714

randomy rotate centering on the rotation boss 750.
toward the 1lower outside, and thus the photographing area
includes‘ an area directly below the camera apparatus. A
plurality of supporting/fastening prominences 716A to 716C formed
with through holes is provided at lower portions of the side
surface of the main frame 710, and thus the main frame 710 is
stably supported on the installation surface and fixed to the
installation surface using bolts (not shown).

- [93] The horizontal rotation frame 720 is installed so as
to pan, i.e., horizontélly rotate, on the top of the main frame
710 with respect to the main frame 710. A panning motor is
installed in the main frame 710 or the horizontal rotation frame

720 so that the horizontal rotation frame 720 may rotate on the

main frame 710. A panning shaft (not shown) is dynamically
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[100] In a state like this, although the first canmera unit 712 cannot
randomy rotate centering on the rotation boss 750 while the |atch

prom nence 754 is engaged to any one of the plurality of latch holes 756A,
7563 and 756C, the latch state between the |latch prom nence 54 and the

| at ch hol es 756A, 756B and 756C can be easily released by ext ernal ce.
Accord?ﬁ@P?CtﬁﬁeﬁOtHé“tdﬂ%?%?%@pﬂ?ﬁ?ﬁs|@?QNﬁ$® PR&PalfFEmeor’ Yhi 3 tﬁé
canmera apparatus is in an installed state, a worker may detach the | atch
pronlnhurezdﬁﬂalrnnt@heonffrheelé?@haHGIégnm§6Aed7863h 4he IBEErVEAEictRen
engage the latch prom nence 24 with another one of the latch hol es 756A,
7563, andtH&6fanAcAgr dhagty, the worker may change the photographi ng
direction of the first canera unit 712. [101] This will be descri bed

in further glgfai lpne tdedsierantdd G 738. 18 Fh&aldedat Be asl td kiine,
shows the contour of the first canmera unit 712 when the | atch prom nence

754 s ngag%%fﬁfééﬂgg;¥b{E%§ 738C. paheg SthQﬂQQtB@glﬁbﬁgaﬁhQWQaEH%n

contour "of “the first mera unit /712 when the |atch prom nence 754 is

engageg W' L h-lat Ch;ﬁgl ‘Ep%5l6e§}b4§1hr&%}g: ,75%‘(‘2&15%%%%%&“%&%&9&9%&“%

| at ch pronlnence 7 B an gages the | atch pronlnence

754 Wt tch. hole 756C Db ng fo t oward th

opt i caFHSX&OHZ?Weanl St Hdg'ﬁs fﬁl‘ J;i?(t)em f‘—’}r}it ca ra U%I t&fﬁé qtnat es
upwar d correspondlngly, and thus the photo raphl di rection og the first
caner aSBARFR) 71 A9t 205 Rddd’ Q%Rﬁﬁ%ﬁ$gg é%i%ﬁﬁﬁ?ﬁf%ﬁe r3fet HeO

first canera unit 12 noves upward fronlthe spatlal vi ewpoi nt and noves to a

di st aneedf suctessivhdycarengcappar asusnsnadfedgisuiye tiltipgopptey. A

descri bed above, the photographing area of the first canera unit 712 can be

changedranketeps 2t d hecappropsd ate bothhendseadrteaviidhimat sbhfthe and

installation place by changing the direction of the first camera unit 712.
the second camera unit 730 is fixedly installed on the top of the
bracket 732.

[95] The specific configuration and connection relation of
the panning motor and the panning shaft and the specific
configuration and connection relation of the tilting motor and
the tilting shaft are apparent to those skilled in the art and
can be easily implemented by them, and thus details thereof will
be omitted.

[96] A transparent window 734 1is provided on the front
surface of the second camera unit 730 so as to pass light and
protect the lens. A cover 736 is attached or formed on the top
of the second camera unit 730 in order to protect the second

camera unit 730 from dust, snow or rain. A wiper motor storage

738 is installed at a lower portion of the front surface of the
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[ 103] The electrical/optical configuration of the camera apparatus shown in
FIG 17 is sinmilar to that of the camera apparatus shown in FIG 1, and
thus details thereof will be omtted. [104] FIG 20 shows a nodified
enbodi mrent of the camera apparatus of FIG 17. In the enbodi nent, two first

canera units enploying. a fisheye |l ens and nonitoring.a w.de area are
provid%%c%%dt%%m?¥%n?néﬁd7?%ara§?d@swbPthé9oéP€rWégﬁﬁgcguﬁF Pher T n°Fr ame
710 to be symmetrical in the horizontal direction with the intervention of
suppor thegtpaospasenhs WAngavaritB 4 188. Thanersety iteald opiretal "eed¥ i guraefon
of the canmera apparatus shown in FIG 20 is simlar to that of the canera
appar aitsigdonhei wible@ nki;omnsitbhage det Measwihlidresof LER | 1idfetHnT4 & dand

[ 105] FIG 21 shows another nodified enbodi ment of the canera apparatus of
FIG 17408hgreaimsaadppar at upo8RCBE 8eBgolf0 thie heriadinmant rbnatiides faamai n
franme 710, a horizontal rotation franme 820, a second canera unit 830 and a

LED i ghy 840ss to rhd08leThegHRI Bnthageplilel sneaaf kgunegntn the formof a
pillar having an approximate Circular or polygonal cross section, and a

first can‘eigaﬁmi ty 7&%1}1(?%‘1%8¥i H%n%r \é\ﬁ,ﬁfeig Igl%ggepér%stﬁé4 diS-denséahd£d ahithe

front | ower™ portion e main erred enbodi nent, the first

it 712 i.s_instal| to di . th ' ' '
ane 718t RaFEetRE P er Baed At Phe oradLer 8P na s £6 rae udes

an area directly bel ow the canera apparatus. A plurali
preferabl¥ implemented usinglﬁ)gfgheye Pegs? I&%eogondenser lens

714 and the image sensor of the first camera unit 712 are
manufactured inside the supporting protrusion 718 of a synthetic
resin material as one body and preferably installed to .be
projected from the main frame 710. According to the embodiment,
the supporting protrusion 718 determines the direction of a
combined body of the fisheye lens 714 of the first camera unit
712 and spatially supports the combined body.

[98] Referring to FIG. 18, a rotation boss 750 is formed at
a lower portion of each side surface of the first camera unit 712.
In addition, a latch prominence 754 is formed to be projected at
the back of the rotation boss 750. Meanwhile, a depression for
inserting and installing the first camera unit 712 is provided at
a lower portion of the front surface of the main frame 710. An
insertion hole 752 corresponding to the rotation boss 750 is
formed at a lower portion of each side.wall of the depression.

In addition, a plurality of latch holes 756A, 756B and 756C is
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supportlng/fastenlng proni nences 716A to 716C formed with through holes is
provi ded at | ower portions of the side surface of the main franme 710, and
thus the main frame 710 is stably supported on the installation surface and
fixed to the installation surface using bolts (not shomn) [ 107] The
hori zontal rotation frame 820 is nstalled Sp as to hori zontal Iy

l s
rot at eLOBREE her & ot PSSt |]?afcrkarré? 71606 t RS tl'k?ltene Péwer fF3he. A
panning notor is installed in the main frane 710 or the horizontal rotation
frane SOvenichee, t Herhogi Zom atoreectinem thandigsd wayrerst e ton’thetf®ain
frame 710. A panning shaft (not shown) is dynamically connected to the
panni ngheppointaddciheuirni hobrdnef7theandmelre hpparahtial isonhati shofnane 820
are connected with the intervention of the panning shaft. [ 108] The
secondegneig,unit 830 is installed so as to tilt, i.e., vertically rotate,
in the lateral direction of the horizontal rotation frame 820.1n the
embodi ment (g@y tilhieNd First camera unit 712 is inserted into the
depression of the main frame 710 from the inside or the front of
the main frame 710. At this point, the rotation boss 750 of the
first camera unit 712 is inserted into the insertion hole 752 of
the depression of the main frame 710 so that the first camera
unit 712 may not be unintentionally detached and may rotate
within a limited range from the rotation boss 750. In addition,
the latch prominence 754 of the first camera unit 12 is engaged
to any one of the plurality of latch holes 756A, 756B and 756C so
that the first camera unit 712 may not randomly rotate centering
on the rotation boss 750.
[100] In a state like this, although the first camera unit
712 cannot randomly rotate centering on the rotation boss 750
while the latch prominence 754 is engaged to any one of the
plurality of latch holes 756A, 756B and 756C, the latch state
between the latch prominence 54 and the latch holes 756A, 756B
and 756C can be easily released by external force. Accordingly,
when the camera apparatus is being installed or while the camera

apparatus is in an installed state, a worker may detach the latch

prominence 754 from one of the latch holes 756A, 756B, and 756C
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motor is installed in the horizontal rotation frane 820, and a tilting
shaft (not shown), horizontally crossing the horizontal rotation frane 820
and successively connected, is installed in the tilting notor. The second
canmera unit 830 is connected at one end of the tilting shaft, and the LED
light 840 is installed at the other end. Accordingly, if the tilting notor
and t ndi FhfRgesRase rtd'teatje%t@hepgé'&blh%ln%%rr%?aw&ﬁ%!‘t a@etngdd e PEDIE ght
840 vertically rotate correspondingly. In addition, since the second
caner alamélh 88Qesnd %47 LEBGRI ghndgdibedi-e bAraactddngdyt &He Mghiter ondvme
extent, damages of the canera apparatus brought by | oad unbal ance can be
pr eventiesngdeanahphetograpanagadéntcwiodonf 88Rei §ipsoveaeeranunhe 7idnt
surface of the second canera unit 830 so as to pass |light and protect the

|l ens. (1d0P] Thaspegific eenfiduyatimy andncomneehkeen rRitatilon withhe
panni ng notor and the panning shaft and the specific configuration and

connec] ti the 4iltiyg pegor and the tdditidg: shaf ke appar ent
to tho%%ggﬁéﬁ%gdt?ﬁ ?Eg art and can be easily inplenéhted by them and thus

d ils. fwill be.om . 110 i i T4 i f
tﬁ;abrégéggﬁfgofMthe ﬁlggkt%%%g§a uA%%d}l hh§n$@%él%§%e a-gbﬂ§ﬂéﬁc8

vention have been déscri above, It w parent to
those skill.ed in the . art, tha ariqus ch s and nodi frgcati y made
wi t hout > depar t FRG2EFEm ¥ H! s?)f#f#‘ grho(sjlescgggs()f Vfr}heerqansvelflﬁ?or?%gz:e ef:lL%g in
the foll ow ng clains. [111] For exanple, it is described qﬁgve focgsing
on an eRPYE] FAWPRENCE SPpoFiTRY FPBErEsiYH A8’ Sapy. §i SRk
l ens and an inmage sensor in the first camera unit and changes a
phot ogpaphingnaeed S4ndi s apgrREPAMMAGH |hptwd ke t he6Buppdrt i Hhf pVetke%i on
18 by applying force with a hand. However, in another enbodi ment of the
presentelassati emgaiderientpassi the Latcbt aremandntcel §53uothith slappae t hagebody
using a notor. Particularly, driving
756B and engages the latch prominence 754 with latch hole 756C by
applying force toward the rear side, the optical axis of the
fisheye lens 714 of the first camera unit 712 rotates upward
correspondingly, and thus the photographing direction of the
first camera unit 712 is changed. Accordingly, the photographing
area of the first camera unit 12 moves upward from the spatial
viewpoint and moves to a distance far from the camera apparatus
on the ground.
t102] As described above, the photographing area of the
first camera unit 712 can be changed in steps to be appropriate
to the area or environment of the installation place by changing
the direction of the first camera unit 712.

[103] The electrical/optical configuration of the camera

apparatus shown in FIG. 17 is similar to that of the camera
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a notor can be renptely controlled in a method simlar to that of
controlling pan/tilt of the second canmera unit. [112] Meanwhi |l e,

al though a variety of nodifications in the formof a canmera apparatus are
descri bed above with reference to the acconpanyi ng draw ngs, features of the
exenplified enbodi nents can_be interchan%?ably appl.ied within_the_scope of
t echni 8RPaEBEEFt sSkAWR hdnat T He hed /¢l aRts thus ngg]llén t‘thﬁafec%efﬂlﬁéndge

al though it is described above focusing on an enbodi nent in which pan/tilt
drive ofiatednera apparatus is automatically performed based on a novenent
detected by the canmera apparatus, in a nodified enbodiment, the pan/tilt
drive canibe4pccamad.i shed Slaswes en aodafitedl enigndlimemrceiofedtheontamesant e
nonitoring apparatus. It is apparent that the renote nonitoring apparatus
may de%%@hratmgv%@@tzd.n 1& pangf aii< difghinditt driwe parédt | ¢dh@paminits
[114] the other hand, although it is described above focusing on an
enmbodi gﬁ?tlov:{n hi ClF 121 e3R N2 RAPRAAILH 1386 £ PANOI 2L é.ﬁ@ggr@@_‘iaefir om

a wide area“nonitoring i‘fmage, selection of the image can be performed in

bae Mool GaDNELORENABPPALAL Ui acs pr;}@e%utgxl NG PEESENDE! BN R, Nas

bfep t d _ ergnce 0 e cular Tllustrative e i ments,
i is not to _be restrict t . i . b lyv. b h
o ai s E2RReL 10, e i BRI At s e TR e b g “RREACEHle

intervention of supporting protrusions 718A and 718B. The
electrical/optical configuration of the camera apparatus shown in
FIG. 20 is similar to that of the camera apparatus shown in FIG.
10, and thus details thereof wiil be omitted.

[105] FIG. 21 shows another modified embodiment of the
camera apparatus of FIG. 17. The camera apparatus according to
the embodiment includes a main frame 710, a horizontal rotation
frame 820, a second camera unit 830 and a LED light 840.

[106] The main frame 710 is configured in the form of a
pillar having an approximate circuiaf'or polygonal cross section,
and a first camera unit 712 employing a wide angle lens 714 is
installed at the front lower portion of the main frame. In a
preferred embodiment, the first camera unit 712 is installed to
direct the optical axis of the wide angle lens 714 toward the
lower outside, and thus the photographing area includes an area
directly Dbelow the camera apparatus. A  plurality of

supporting/fastening prominences 716A to 716C formed with through
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can change or nodify the enbodi nents w thout departing fromthe scope and
spitit of the present invention. | NDUSTRI AL APPLI CABI LI TY [116] The
present invention can be used in all application fields in which
~omi-directionally nonitoring and trace nonitoring are needed for a noving

object. What is clained is: 1. A nonitoring canera apparatus
conpri Yicdgs 1is provided at lower portions of the side surface of the

main frame 710, and thus the main frame 710 is stably supported
on the installation surface and fixed to the installation surface
using bolts (not shown).

[107] The horizontal rotation frame 820 is installed so as
to pan, i.e., horizontally rotate, on the top of the main frame
710 with respect to the 1lower frame. A panning motor 1is
installed in the main frame 710 or the horizontal rotation frame
820 so that the horizontal rotation frame 820 may rotate on the
main frame 710. A panning shaft (not shown) is dynamically
connected to the panning motor, and the main frame 710 and the
horizontal rotation frame 820 are connected with the intervention
of the panning shaft.

[108] The second camera unit 830 is installed so as té tilt,
i.e., vertically rotate, in the lateral direction of the
horizontal rotation frame 820. In the embodiment, a tilting
motor is installed in the horizontal rdtation frame 820, and a
tilting shaft (not shown), horizontally crossing the horizontal
rotation.frame 820 and successively connected, is installed in
the tilting motor. The second camera unit 830 1s connected at
one end of the tilting shaft, and the LED light 840 is installed
at the other end. Accordingly,.if the tilting motor and the
tilting shaft rotate, the second camera unit 830 and the LED

light 840 vertically rotate correspondingly. In addition, since
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a main frane having a lens installation surface where a normal line is
directed to | ower outside; a first canera unit installed in the main
frame and including a wide angle |lens disposed on the lens installation
surface so as to direct an optical axis thereof to the |lower outside and a
first image sensor for converting light entering_through the w de an%

| ens | fh6 @PEnstt ¢amarasigisl 8hd2pRotdgr dpfi ng 19%9&400fa5%| SR &
areas including an area directly bel ow the canera apparatus; and
secondledberaduryighavEag semee ctiteens@amnaadsi edt dhiedcapess %’Paratus
horizontally and vertically rotate with respect to the main frane. 2.
The appabaghs abgor dbag tunlsdbamed, odrer e theeveritred s ane Meaciwlhdds,a a
supporting protrusion projecting toward outside froman outer surface and

havi ngtaahkpatesitr AGRIGH €Tt edst @rida deaesn ouhsi deomntul®acd def anglee
|l ens is attached on the front surface of the supporting protrusion.

3. Thes@%ggﬁaEaﬁeQQCQEQ%nQBBOs%lQ%”k% ?Es% 1whekeibRgt Beotieket teRM AN t
is provi lurality to be horizontally symmetrical on the outer

sur face Of[aengSSI b TEB0R ¢4 Fgaﬁ ouFdR1BRPALAL U AREA HD0-LaE Bh M

wherein a I nser ing the supportlng protrusion is

d t he ,out f £ ih f nd t
b1 ot r ugPen PETRARch AR i ner | BB nEeHe Ao Ebaten, w0 R biRlisie

configuration and connection relation of the tilting motor and
the tiltiﬂg shaft are apparent to those skilled in the art and
can be easily implemented by them, and thus details thereof will
be omitted.

[110] While specific embodiments of the present invention
have been deécribed above, it will be apparent to those skilled
in the art that various changes and modifications may be made
without departing from the spirit and scope of the invention as
defined in the following claims.

[111] For example, it is described above focusing on an
embodiment in which a supporting protrusion 18 supports a fisheye
lens and an image sensor in the first camera unit and changes a
photographing area and a worker manually rotates the supporting
protrusion 18 by applying force with a hand. However, in another
embodiment of the present invention, it is possible to rotate and

tile such a supporting body using a motor. Particularly, driving
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5. The apparatus according to claim4, wherein a rotation boss is forned on
either a side wall of the depression or a side surface of the supporting
protrusion, and an insertion hole is provided on the other surface, and
thus a direction of an optical axis of the first camera unit can be changed
by tilting the supBorting protrusion_while the rotation boss is inserted in
the i ndemPron fidnebe remotglyTRENgpRALGLUsNaBCBRENRE E4MALarntS, tHREr 8En a
| at ch prom nence is formed on either the side wall of the depression or the
si de saphocteldinghpasippdrt Phgtpeoseasnencamayaavupiiral ity of |atch hol es
is provided on the other surface, and thus the | atching prom nence can be
engaged t 010pp ofMddmaviyller,alalthaigh abhchalrdeey. of modificatThenappar &hes
according to claim4, further conprising an optical axis tilting motor for
tiltingobheoSURP e RIpPdMsh R ad haeespasddt goaveeni eh astsrehctheo

rotation boss. 8. The apparatus according to claim2, further
conmpri gHAg. acc?mﬁaﬁgYﬁgﬁntdg§&fﬁ son uplde f0fs detgct i Rgead MavieR@10kiieet
froma wde angle 1 nage acquired by the first canera unit; and a drive

trol it f i ; .
rovi ng “BRCALPoBy =GR nh o AR Er T CaP oG Tt bt it RETRocand Banera ot

appar at u . C .
PP teghnlcal spirits of the attached claims.

[113] On the other hand, although it 1is described above
focusing on an embodiment in which pan/tilt drive of a camera
apparatus is automatically performed based on a movement detected
by the camera apparatus, in a modified embodiment, the pan/tilt
drive can be accomplished based on a control signal received from
a remote monitoring apparatus. It is apparent that the remote
monitoring apparatus may detect a movement in a panoramic image
and drive pan/tilt/zoom.

[114] On the other hand, although it is described above
focusing on an embodiment in which a camera apparatus selects a
panoramic image part from a wide area monitoring image, selection
of the image can be performed in the remote monitoring apparatus.

[115] While the present invention has been described with
reference to the particular illustrative embodiments, it is not
to be restricted by the embodiments but only by the appended

claims. It is to be appreciated that those skilled in the art
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wherein the second canera unit includes: a zoomdriving unit for
" adj usting a photographing size of a subject, and the pan/tilt driving
unit for adjusting a photographing direction. 9. The apparat us
according to claim8, further conprising a | ookup table for storing mapping
information_of a panning angle and a tilting angl e corresponding to each
pi xel FAM K&aRTFe Andhedt FRagbhewsBPRSC Memd s rY Qﬁﬁnéﬁﬁa h#dd FQQS%ﬁﬁe

pan/tilt driving unit referring to the | ookup table depending on a position

of t hespopengnebgpéritnofhéhai pregrgite inyegeion. 10. The appar at us
according to claim8, wherein the drive control unit drives the zoom
driving unit depending on a size of the noving object. 11. The

apparatus according to claim@8, further conprising an i mage conbi nati on
uni t f INDOSTRIWI, N PFL. DOABELITYge by conbining the wi de angle i nmage and

an intensive nonitoring i mage acquired by the second canmera unit.
[116] The present invention can be used in all application

fields in which omni-directionally monitoring and trace

monitoring are needed for a moving object.
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12. The apparatus according to claim 11, further conprising a distortion
correction unit for correcting distortions in the wide angle image, wherein
t he novenent detection unit detects the noving object froma distortion
corrected wi de angle image, and the imge conbination unit configures the
out put_image by_conbining the distortion corrected wide angle image and the

i nt ensWhat nbsi ¢LaiRGd| ffge. 13. The apparatus according to claim1,
further conprising a done at a |lower portion of the main frame, wherein the
second camera unit is installed inside the done. 14. The apparat us

according to claim1l1, further conprising a horizontal rotation frane
install ed hori zont abhytootiagabbeewat hppespécts complrésgmgn franme, wherein
the second canera unit is installed vertically rotatable with respect to
the hori zonjalmdiat atramef riggeing a 1éhs AnetElleativd t surfgesysiteme a
conprising a nonitoring canmera apparatus and a renote nonitoring apparatus

el ectrigally ¢opmectedit-ectha FBNhLQENGEATRIEA apparatus, wherein the
nonitoring canera apparatus includes: a main frane having a | ens

instal | ation sytfgce Yé’ﬁﬁ%ﬁ a pasrel ;hinehs i neCt gflet OnLoWer roukel dgng
a first canéra unit instalfed IR the main frame, having a w de angle |ens
di sposed on.the |l ens.i.nstall.ation surface sg.as_t ir an b .axi s
to | ow_é?cg'dii%flge aan‘('ﬂl%ﬁot‘%1 leﬁephl?ﬁrglgi réalg S oefd néflgh h%r i ﬁég;ﬁsar gggg%%g?llﬁé?ﬁg an
area dé&%%ng 2&1Og%tqg>nggégtapr?rgégibal axis thereof to the lower

outside and a first image sensor for converting light entering
through the wide angle lens into an electrical signal, and
photographing images of neighboring areas including an area
directly below the camera apparatus; and

a second camera unit having a second sensor and installed so
as to horizontally and vertically rotate with respect to the main

frame.

2. The apparatus according to claim 1, wherein the main
frame includes a supporting protrusion projecting toward outside
from an outer surface and having a front surface directed to the
lower outside, and the wide angle lens is attached on the front

surface of the supporting protrusion.

-41 -



a second camera unit having a second inmage sensor and installed so as to
~rotate horizontally and vertically with respect to the main frane; a
control unit for detecting a noving object froma w de angle i nage acquired
by the first camera unit and controlling the second canera unit to '
phot ograph the novi ng object; and , an i mage conbination unit for

confi guring3an oTRp U EPPREGE U2 et A g tPh& Jfitde ngf e 2i ndE T ahle

i ntensi ve nonitoring i nage acquired by the second canmera unit and
transnfitsing cemersut poiti fegeprovi@edr émtelwonl 6y i hg dspakarizontally and
the renote nmonitoring apparatus displays the output inmage on a display
unit. symmetrical on the outer surface of the main frame.

4. The apparatus according to claim 2, wherein a
depression for insertedly installing the supporting protrusion is
provided on the outer surface of the main frame, and the

supporting protrusion is detachably installed in the depression.

5. The apparatus according to claim 4, wherein a rotation
boss is formed on either a side wall of the depression or a side
surface of the supporting protrusion, and an insertion hole is
provided on the other surface, and thus a direction of an optical
axis of the first camera unit can be changed by tilting the
supporting protrusion while the rotation boss is inserted in the

insertion hole.

6. The apparatus according to claim 5, wherein a latch
prominence is formed on either the side wall of the depression or
the side surface of the supporting protrusion, and a plurality of
latch holes is provided on the other surface, and thus the
latching prominence can be engaged to one of the plurality of

latch holes.
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7. The apparatus according to claim 4, further comprising
an optical axis tilting motor for tilting the supporting

protrusion with respect to a center axis of the rotation boss.

8. The apparatus according to claim 2, further comprising:

a movement detection unit for detecting a moving object from
a wide angle image acquired by the first camera unit; and

a drive control unit for controlling the second camera unit
to photograph the movihg objectvby driving a pan/tilt driving
unit of the second camera apparatus,

wherein the second camera unit includes:

a zoom driving unit for adjusting a photographing size of a
subject, and

the pan/tilt driving unit for adjusting a photographing

direction.

9. The apparatus according to claim 8, further comprising
a lookup table for storing mapping information of a panning angle
and a tilting angle corresponding to each pixel in the wide angle
image, wherein the drive control unit drives the pan/tilt driﬁing
unit reférring to_the lookup table depending on é position of the

moving object in the wide angle image.
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10. The apparatus according'to claim -8, wherein the drive
control unit drives the zoom driving unit depending on a size of

the moving object.

11. The apparatus according to claim 8, further comprising
an image combination unit for configuring an output image by
combining the wide angle image and an intensive monitoring image

acquired by the second camera unit.

12. The apparatus according to claim 11, further comprising
a distbrtion correction unit for correcting distortions in the
wide angle image, wherein the movement detection unit detects the
moving object from a distortion corrected wide angle image, and
the image combination unit configures the output image by
combining the distortion corrected wide angle image and the

intensive monitoring image.

13. The apparatus according to claim 1, further comprising
a dome at a lower portion of the main frame, wherein the second

camera unit is installed inside the dome.
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14. The apparatus according to cleim 1, further comprising
a horizontal rotation frame installed horizontally rotatable with
respect to the main frame, wherein the second camera unit is
installed vertically rotatable with respect to the horizontal

rotation frame.

15. A renote monitoring system comprising a monitoring
camera apparatus and a remote monitoring apparatus electrically
connected to the monitoring camera apparatus, wherein the
monitoring camera apparatus includes:

a main frame having a 1lens installation surface where a
normal line is directed to lower outside;

a first camera unit installed in the main.frame, having a
wide angle lens disposed on the lens installation surface so as
to direct an optical axis to lower outside and photographing
images of neighboring areas including an area directly below the
camera apparatus;

a second camera unit having a second image sensor and
installed so as to rotate horizontally and vertically with
respect to the main frame;

a control unit for detecting a moving object from a wide
angle image acquired by the first camera unit and controlling the

second camera unit to photograph the moving object; and
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an image combination unit for coﬁfiguring an output image by
combining the wide angle image and an intensive monitoring image
acquired by the second camera unit and transmitting the output
image to the remote monitoring apparatus,

and the remote monitoring apparatus displays the output

image on a display unit.
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