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1 Canera Assenbly FIELD OF I NVENTION 5 The invention
relates broadly to a canera assenbly. BACKGROUND 10
Pan and tilt assenblies have been enployed to allow
nount ed caneras thereon to capture inmages around
respective panning and tilting axes. Conventional pan
and tilt assenblies, al ong1vvi th their nounted caneras,
are typically housed in transparent hem spheri cal
dome structures to protect the various 15 conponents
from surroundi ng weRahrsracAsgeimblis. However it will
be appreciated that the hem spherical done structure
acts as an array of spherical lenses, in addition to
the lens unit already present in the nounted caneras.
This array of |lenses will introduce associated i mage
FIEKD QPOINVENTIOMN:nomena such as spherical and chromatic
aberrations, astignmatism coma and collinmation errors
to the i mages captured 20 by the nounted canera. The
i niThedwventiomreldtes hewaklyrto spdagrdra absadobhe. st ruct ure al so
i ncreases the weight of the entire canera assenbly,
maki ng the entire assenbly wunsuitable for vehicles

BAGH@GR ire alight load. Further, as the pan and

tilt assenblies repeatedly rotate the nounted caneras,
25 stress is introduced, especially at a termnal of a

cafr@P2Ach Bt @sgemhlias: haye tren mstplexay to aflew dneynted cameras
ther§&H todpab i8ydLRBund RBpELFAE piinnhoedkalimhgaixeshe

termnal thus increases. There is thus a need to have
a pan and tilt assenbly that addresses one or nore of

t heoatationgl madanilegRembils, SIBAGNRh theirAae@itdd BEmbrasi are
I nventl o IS provi

first aspect of th t here ded a .
wpicgli BpuseibiB draneherenemiebiyical e Plrviotyresip rafge the various
compenardsniroor sureimaingostdtpercenmitens! oHolweverciangl be Bppreciated

t Lt . ra; .a first support structure. .
that Ct(hlre‘rp I&reir?&sé@eergglggﬁmF a%tl'ué:ilg racts 223 array of spherical lenses, in
addition to the lens unit already present in the mounted cameras. This array of
lenses will infroduce associated image distortion phenomena such as spherical and
chromatic aberrations, astigmatism, coma and collimation errors to the images captured
by the mounted camera. The introduction of the hemispherical dome structure also
increases the weight of the entire camera assembly, making the entire assembly

unsuitable for vehicles that require a light load.
Further, as the pan and tilt assemblies repeatedly rotate the mounted cameras,
stress is introduced, especially at a terminal of a camera cable connecting the mounted

camera to peripheral devices. The risk of breakage at the terminal thus increases.

There is thus a need to have a pan and tilt assembly that addresses one or
more of the above disadvantages.

SUMMARY




10

156

20

25

30

supporting the tilting servonotor and a canera

converter board; a panning 5 servonotor nechanically
coupled to the pan table for panning the canera; a
second support structure for supporting the panning
servonotor; a first canmera_cable coupled between the
canera and to the canmera converter board on a side of
the pan table facing the canera, and a second canera
cabhasoobnplted ficst tdspectack trae memmﬁf ttﬁérebsa;brdwdéd ad camera

bl e f
=ss QB8 bl HanlolF oS SRt MRS R e g
camerg thTetllmth@dcalwpo at first swpptoolr ssirucTthe dompsisingad lpan rtalyle for
sup&ﬁ-ﬂﬁf%éeﬁltiﬁ# $diGorhiGBE rﬁwc?c %“%%He‘?é @o%@érqelb%o?rd 2 ,Banping

essi on orce exert nera conver
SeN@a&twgneﬁt@ﬁtCéﬂv eevplerstoghe pan éﬂj}l@ ftfrmannlog dhe cametaea second

supSHBRcERNST LEppdtAdY dhe ﬁﬁnﬂﬁ §€r9eﬁllgto?agl ﬁ?sfrq:)én#é‘?a cable
r boar

secured at the canera convert
coupled hetweancthgi Gagiera|avgeatthe samera sanvester iveagshan @agife of the

pan taSle F2EAY Qhé? abmerdTBinhdbe s8B6HH 88nadla tdbie %8&;98&’ t& Weéﬁ'lera
st tur a 20.second harness retainer elenment

coniieh Gomls o 2t ARSSHE G S5 ko Pan debia ating theseoed support

structOd ArCadtshdiey theshret ey iR e Sstond ¥app O SRIdhse.
securing plates for securing the second cable by a

conpressive force exerted by the securing plates. 25
Théhe i first egbleemagnbé oseciead ¢ theugdrmerat Gotivaetet avBar@ by a

conll e O S AETH) M T SR PR o

tablefob ceverig the carvenwr averdertvardaner a securing base via a
cI anp 30 structure. The first support structure may
rise at |east one pylon nounted on the pan table,
e pacaridecable maydpesegauerh abtheraynere coovertesdoard by @ fi first

hame.t,s FiginBY&i8MEnt &ngggsg%&ﬁ%g%nﬁaaem t structure may

conprise a pan ta ase dadaptor for receiving and
nmounti ng the panning servonotor. The second canera

Caphe sBBOnBalfE hf HeNsétuPRAGE KOG BRIMPEBridiGrePE a

second harness retainer element connected to the second support structure.

The first and second harness retainer elements may comprise securing
plates for securing the second cable by a compressive force exerted by the securing

plates.

The tilting servomotor may be coupled to the camera via a camera securing
base; and the first cable may be secured to the camera securing base.

The first cable may be secured.to the camera securing base via a clamp
structure.

The first support structure may comprise at least one pylon mounted on the
pan table, wherein the tilting servomotor may be mounted on one of the pylons.
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5 table and the pan tabl e base adaptor. The canera
assenbly may further conprise a housing for housing

the camera, the housing may be coupled to the tilting
servonotor, wherein the first canmera cable may be
curled in a space defined hbetween the housing and the
pan 10 table. The housing3nay conprise a tilt drum

The canera assenbly may further conprising a

pr dhecdeicurd Iseppsort shractudhb maly cdoesdriséea pantabiBybdse driptbr for

' an optical axis of the canera through

reoeiﬁﬁ%?ﬁ?@%%@{eg ﬁ‘%r?sanﬂglgr?tervﬁ&c’qqhe protective | ens may

conprise a flat lens. 20 The flat |lens may remain

pe i

P orae sgoi] G cofle 8 bEPnthy Bk dBidlTBoieen the pan
table pnd thespan tehisthase agBpier.coupl ed to the tilting

servonotor, the first servonotor cable being secured

to_the opposite sid 25 eof the pan table facing the

sedBA AR B orIseHt MRy Eurtiel eomRSisai Aghausingufn beusing the
cam@RE Nth8 thduBingPaf A5e0 BELSIEP RO fthe Sifting CdeN GinotbP SwRABRY fhe first

asse%gil y fur%zr_er conprise a second servonotor
cam@y) feble SAYIRAUHSS 7 SpaGFRneddrapie Hhe, Nakpingranckthe pan
tabl&ESCRI PTI ON OF THE DRAW NGS 4 Enbodi nents of the

invention will be better understood and readily

apparent to one of ordinary skill in the art fromthe

f oThehougingunialy icempdies attitpiriran, by way of exanpl e

only, and in conjunction with the draw ngs, in which:

5 Figure 1 shows a perspective view of the various

coifp®neamgrat hasershlypniay e flathec acenprisirgs eariprptelativd tlens) the

I j ' . the. i ntj.on.
prot@iibQieRN gy Kb hIGaIRAITE b dhlid B5isl hiRD B BRa throup =
protegtive iensgaetingassenbly of Figure 1 di sposed above an

i nterface conponent of the canera assenbly of Figure

.10
The protective lens may comprise a flat lens.

The flat lens may remain perpendicular to the optical axis as the camera

rotates.

The camera assembly may further comprise a first servomotor cable coupled
to the tilting servomotor, the first servomotor cable being secured to the opposite sid
eof the pan table facing the second support structure and extending through the
opening in the second support structure.

The camera assembly may further comprise a second servomotor cable
coupled to the panning servomotor.

BRIEF DESCRIPTION OF THE DRAWINGS
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Figure 3 shows a perspective view of the conmponents

that conprise a panning conponent of the canera
assenbly of Figure 1. Figure 4 shows a canera system

15 Figure 5 shows the canmera assenbly of Figure 1 when
the canera assenbly is fully assenbl ed. DETAI LED

DESCRI PTION 20 Figure 1 sflows a perspective view of

t he various conponents that conprise a canera

as EeMbudimd s obthd ihvértioAGeD be beaer Whddistobe aﬁ&b@éﬂumbarent

the 1 nvent Th ra_assenbly 10Q incl udes
to e AP RCEh BT e A4 5501 T, togoROR s essBtct Blapiey o
exampteewrﬂsandommumtbnm the draavimgs) in whichonponent 108.
The interface conponent 106 includes a pan table 110,
a canera converter board 114, a board casing 112 and
py Fignref dshews agoapénectye ia@af thredvarbed copengimthat edrhprise a

caméﬂaoaés@rﬁl)ly%ﬁ?[ é@?%mﬁhéhftggﬁ%gﬁb&g@g dg gleghgetn‘gl 424

havi ng two enin Sposed

on two opposite ends of the plate 124. The board

CaFlgﬂﬂa 4 didoviidsn éxpldR3 VRV 6?93 okRRe@bf ﬂndoéa%éréﬂ d5Qehbly
of the board caS|n en the interface

of F'SBfﬁdoqi%?ﬂsefi 6%%@%@%6% @@POF% of theegegesnaRsemblyrof Figare!-
114 engages the pan table 110 through an opening 132,
| e the board casipg 112 covers the canera converter
boE\gHrel hows a PRESPRANRIVIRY el CRERPENB thah ePmierise PN
compa@izneofabkapirnsra bdgemisly bERIgUreg. 142, a pan tabl e base
adaptor 144 and a panni ng servonDtor section 146. The

panni ng servonotor section 146 further includes a

sh@igurelshowks@ranssed systeh.or spacers 150 and a 5

panni ng servonotor 162. Wen the panni ng conponent 108

is assenbl ed, the panning servonotor section 146 is

hobigant Swshdvisrthe kempmnassaibly db &grire tl ayieo thel danerrassaralsly is
ﬂmyS%%%1 own) on opposite sides of the bearing 142

a the shaft 148 to engage one side of the bearing

142 whil e 10 the pan tabl e adaptor 122 engages the

DETANES DESSRigG I t he bearing 142. The panning

Figure 1 shows a perspective view of the various components that comprise a
camera assembly 100 built in accordance with one embodiment of the invention.

The camera assembly 100 includes a pan-tilt casing 102, a tilting component
104, an interface component 106 and a panning component 108.

The interface cémponent 106 includes a pan table 110, a camera converter
board 114, a board casing 112 and pylon fastening plates 116a and 116b. The pan
table 110 includes a pan-tilt casing securing plate 124 having two fastening holes 124a
and 124b disposed on two opposite ends of the plate 124. The board casing 112 has a
fastening hole 112a on a protruding tip of the board casing 112. When the interface

. component 106 is assembled, the camera converter board 114 engages the pan table

110 through an opening 132, while the board casing 112 covers the camera converter

board 114.
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servonotor section 146 is fastened to the pan table
base adaptor 144 via fastening neans that engage the
four servonotor spacers 150 through four

correspondingly |ocated bores 152. 15 Wen the canera
assenbly 100 is assenbled, the tilting conponent 104

is fastened to one side of the pan table 110 using
fastening neans, e.g. in the formof screws (not

shown) that engage the bases of a servo pylon 118 and

a bearing pylon 120, the pan table 110 and the

r edpeeanieg mmraﬂmemakqfﬁelmﬂwzfspa pareiableiasiaprion 424, pobparing d42, a

pan namauﬁ@e %F@nezah alrﬁ)lsa'p%nﬁiﬁ Lﬁeaﬁbrﬂdaort SR04 N8B, STHEE pBihning
pan tab an tabl e adaptor_ 122

Sewa@Psz segtiog, 14§ mc'@ﬁ%ﬁ 55’9@ H% §ngmmzsn’%ceaelﬁ9r6éﬂ a
paniify dreorpétor 182abl e 110 via the fastening hol es 124a,
124b and 112a to house the conponents 104, 106 and
108. Wen the panning servonotor 162 is activated,
onWhentiee pdraifrly chdfponaritd 08 & astlinblied Abe oamﬁm@setr#:enqﬁarsection

146! Qfguger?\%ﬁt% Ye n%aﬁftabl%gﬁ é n{iﬁ}té{aﬁ% %)r %%t si!igwn)l%vgoep{pgsite

conpo e pan caS|ng
sideg ofrﬂ\eiapanm gl aflow theasherft 8¢ bngmmﬂnemdetdﬁ éhedmmring 42 while

oo s il 2l 58 APy N
servemplor ggctivontsénierfastenat tsr themarcm base3ariantns cifid| Ya fatening
meaﬁsfs tﬁétgéﬂg%gé 1A Sf&ﬂsgé#vdﬂ?&?fres rd "1‘5? rtﬁl%ﬁ&h q‘&ﬁpﬁﬁ?’%@bondmgiy

I'ting conponent 04 I nc es a til

!ocatgg@orqsﬁgzt, It drum 202 conprising a cylindrical

shaped camera drum casing 210 cl osed on respecti ve

en by a dr|V|ng disc 216 and an idling disc 21

Th P.tb? 8% ESLMPhanfl ih@ssmbleg taﬁst&tmgl%owsgtem is
fastenbe t6 ong it ﬁfth? lvan aatre r21ao dishg) fagtehing niskst agomqhe form of

rtin an i vin

sorolys Jgt o Gt 3908 T Bt h o Ven o Beiols béagcpyion
120,¢1ﬁmbamlkab¢ﬁ $10 akbtheaespectivd pytasrgfastahmrmﬁées 188 andMrige The

the tilting,Servo ed to t
panriBF mponel 1B BER do Fceth: 567 BF fecimnnPo g Wotdh ne
pan tabbpidadtor H2Dugihg,ce.qiserews. 0@ pan-tithvasing 0P igsdeueditothe pan

atlel7fY id 16 BEIoh oMU b o1 AL AP PRl Y kRO 104,

rum so
106$rrde150&o rotate 280 cl ockwi se or anti-cl OCkWI se around
atilting axis 282 of the tilting servonotor 204. The

canmera drum casi ng 210 houses a canera 220, a canera
seWhen il-lge paoing servomotor 162 is activated, only the shaft 148 rotates. This

causes the pan table adaptor 122, the interface component 1086, the tilting component
104 and the pan-tilt casing 102 to correspondingly rotate, facilitated by-the bearing 142,

while the pan table base adaptor 144 remains stationary.

Figure 2 shows an exploded view of the tilting component 104 of the camera
assembly 100 of Figure 1 disposed above the interface component 106.

The tilting component 104 includes a tilt drum 202, the filt drum 202 comprising a
cylindrical shaped camera drum casing 210 closed on respective ends by a driving disc

- 216 and an idling disc 218. The driving disc 216 and the idling disc 218 engage the
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10 222, a shaft 234, a lens securing board 224, a
protective lens 226 and a protective |lens retainer
228. The securing base 222 has a nmain body and two
pairs of |egs 222a and 222b. The securing base 222
further includes a cable securing plate 270 di sposed
between the 15 pairs of |&gs 222a and 222b in the
area adjacent to the rear of the camera 220. The cable

end%%ﬂﬂ; o Ofndth %ﬁn %zg m%avgqmn@? résBF&ﬂg KR! ng 4?1?551422%%

or exa ocat
d"V'B@ diser2364s rrteﬁbam@tﬂv couded) threughpa girasiap BervoQestrgiaisc 2416 to a

tlltlng ré@n)oﬁlgﬁ)r %32 leﬁﬁQHQ %Fﬁné sé%ﬁ@ﬁf 28k |§ Bcﬁmgf:tbé! 'tJ‘ ﬂ'iedée?\% pylon
ot her §a|r 0

a
118arT hsgw@slcw %m +ﬁaa%chem'0@l ecoupled tbnougﬁ gwmfon 140& o 8. Bearing
pyloRBRDEThe bé@o g?l@h‘ MHBGnE @%ebe%giag BIbR 1?@ ngp%Hﬁﬁ@ Et“ﬁ arunhSo that

amer % ar | one,_end  of bea
the f@%@ﬁ@?& ﬂ%féeesfaﬁ%ta Rckeise o é"tb‘F'P?h"%e EHP%'E’ @ﬁ'énsm'?r 882

of thehitingsBebmpwr ,04.engages t he sane opposi ng surface of
the tilt drum 202. Thus, the canera 220, the securing

base 222 and the beam 234 will correspondingly rotate
280hevcemetahdrutni ddsindr 200 Rdus202 ¢snerat220ed caBeraassuuriog base

t PR | t at.i Q the tilt,.
222, s SRR SeCu B tgnld b i mde feld Lo fpotetive tens
retaipenr228not or 204 is activated. By enploying a tilting
servonotor 204, a wide rotation angle 280 around the
tilting axis 282 is achievable. Specifically, the
t i The pecusing bas2d? hand main baga bind: vesf paidof legsa2d2agndig2b.

The Eéaédnn?I b4 2% ¥er ARRIkSs a%’ébl@%&ﬁhﬂlwplaﬁé§% 35&%@? Bgtween the

default startin osition In e canera
pairs of igghd¢2a et %Z%Qaém atAe. adjgceif 19 thpgeaiyitee camerd 220at The

cabl@ s&étﬁ‘iﬁé plat® D7 isOkcliRAY8 ﬂhe%s@&hh@\saéﬂ 8oy, Y& él&rﬁdlé ttdv@@nz
vonot ors that provide | arger rotating angle.

screyis, logaieg ehbe tW% SOURROS Bie-aebleiSepurngRiAE 228 s enbl | o

enpl oy stepper notors instead of servonotors. T|Iti ng

| I f
7 oDBE i S e e, 225 Enggbiss e B he Sryg et 816wl the
other fasip etttheregg 222%1! mag%@gp %tbﬁdmr:gﬂéurfaﬁu rof letey mt tiuen g%g ; &?tms
rotation a e e [
manfir bR RUliS oSt R MRy slbpdrishe Snéirzts ST Dy gre Snd
of the tbepmped34ramipeges, thasdmaddifaceooiahe dryipg dise 246 evhite the staer pair
. 1 t
engelols BB S8R RS o e L BRL P02 TREE, Hbinert 42D, the
securieg baslee%22mndl the eam 234 pylecorraspondingly etdte @80 then e tedrum
202 &£3b@ldd%0 a-lrm'thé ﬁﬁnd 9)55“259,%@“@[0“%0%tﬁehtﬁt &rlJJntiO@goeing

brought about when the titling servomotor 204 is activated.

By employing a tilting servomotor 204, a wide rotation angle 280 around the
tilting axis 282 is achievable. Specifically, the tilting servomotor 204 is capable of
rotating the tilt drum 202 by about -45° to about +135° around a default:starting position
in which the camera 220 is in a horizontal position. It will be appreciated that a wider
rotation range is achievable by using tilting servomotors that provide a larger
rotating angle. '
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servonotor 204 allows for a nuch wi der and scal abl e
tilting envelope. 10 A first canera cable 260 all ows
the canera 220 to be connected to peripheral devices.
One end 260a of the first canera cable 260 is
connected to the canera 220 while the other end 260b
of the first canmera cable 260 is connected to a cable
connector 232 on the upper surface of the canera

cony %ﬂtl%'é:t l&@ﬁfeﬂtléﬁ]&‘ﬂ tllt Thiera :H%Sm héssém Bperclﬂg’tk:% if89ad
A

is COUp d bet ween the canera o
of senyproetPtse rliitngastepper motass WRfcaflssqrﬁbealw fﬂmtogﬁirpt@tm of abayj 70

aranQQhégllthb%x[é%fethé rgﬁ:%dl@ﬁtlwﬁkg?é} Rbtof. h‘?’ufthérsthecaéﬂrge of
nected to the ca connect or

rotaefodiee R an E%ﬁ{ﬁpaerc'BﬂR?@r'Fé‘?sm%%?a?)ﬁthfme%'?"'ag" it of the

tilting Gtgppes sriotuts, fa]TdC@dcﬁtmét Subpts taﬁ’@ r@cﬂn@d do GesviEhb®ite a wider
il boatrﬁi caS|IngT Qp S on the )ﬁabl e 11(2 for .
ling 50aPM%h8"9'%1e E‘%?nf&F B, Be s Boer ] in dypgequires a
largerestapper mbloetoosifeet the danga:eothﬁwn brraus dthe astativn ftbRiedrny théiting
C truct yre. An openi ng
servg'%'gtogg&i %g&ég?%réu rVJ’meEgéhsd Sr?éj%g%dﬁmplenv °R%r the end
260a of the first canera cable 260 to enter the

i cal | :
B e
deviegse (PR etldﬂ@@?eofctbﬁ@r% cewet# ¢ablp 260 b@@enm toHthe wgtrera 220
whil€ PETIURS Shy Qﬁ(ﬁtpéfqﬁe ﬁl’é?éénﬁ‘éjra RYbIL E@O %%hﬁeé@&féri%!eoéﬁhgctor

270 attached he securing base
232 pp Abgoppper ﬁ@”mféh% @emﬁr%garwmrévozw Hhd Thyee theefingt Famgera

cablB 260 i2 e3uéd Betd@en tI@é ééme:%tiﬂﬁéﬁtf fie dameth 'cbn\h#ter board 114
iated that the clanp E)z_)ér%structures,oz_FrOW

appr

on ﬁ@e ehivemzn apeddfvering thaspiferacsé: nielRtiamaf *thﬁé rﬁaqable

260 tredbisecohhlctedtotre wu&cdm@c@amg smredtn% tﬁ% @élﬂeraZJdgllverter
e securin cause e firs e

boagfi4 B ReGEHreiot fire Skt hi oS BOMER.CaveLEr bafRceasing

112 evviinteRicirathancn2661b 1249 fblhﬁ')vbl‘lh?; thly cméiﬁ%ghaélﬁrﬂﬁ)afi’cﬁ @‘L 4. In
; uces,the ris 0 t he

this by, B Rinela ST pha® .2 A e R0 ahgs o
clampéictanel di sl odgenent of the first cable 260 fromthe

cabl e connector 232 at 8 the first cable end 260b.

Thus, it will be appreciated that the clanping
st A epenings23fcen the camera daim eddirgy 2 Hyallowsdorf the endt2684 of the

|
first inlé?é( c?ﬁl@ ﬁgﬁﬁ it Ca%%m@’;za(i%ﬂﬁ Jagr?‘lg[%gfr)] a\‘n?nggéqje%ﬁ \Mﬁ_g"ccﬁﬂ%d
to th% éémgratZo?@ daperbien aklba first calple 260 imsesiurachty tharmamera abturing
base?B} through a compressive force exerted by the cable securing plate 270 attached

to the securing base 222. In this manner, the cable securing plate 270 and the securing
base 222 acts as a clamp structure.

It will be appreciated that the clamping structures provided by the camera
converter board casing 112 and the pan table 110, along with the cable securing plate
270 and the securing base 222, will cause the first cable 260 to have negligible
movement at the first cable ends 260a and 260b as the tilt drum 202 rotates 280. This
greatly reduces the risk of dislodgement of the first cable 260 from the camera 220 at the
cable end 260a and dislodgement of the first cable 260 from the cable connector 232 at
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adj acent to the opening 236. In this manner the
assenbled tilt drum 202 is kept sealed, elimnating
the need for a protective canera done to protect the
canmera 202 from surroundi ng weather conditions. 10 In
conventional tilt camera assenblies that have their
canera cable ends connect&d to term nal ends wi thout
-a securing nechani snms such as the clanp mechani sns

the ﬁ&%ﬁb%g ﬁﬁgv?hust RilC S etiatbd tral ﬁlg c?d?ﬁblh@%trﬁ@%%?%@ as

he asse causes stress at t

Stre%rf@'!,eV"IQH@‘iGQ’B‘}esl that aligvieiegdislndgenenk abthediespestive aadR 260a and

2608 bahd firefd®leogpabl e ends. 15 At an initial position of
the tilt drum 202, the first canera cable 260 between

the opening 236 and the camera converter board casing
118eaisntqhist! shdwh NsdaReths A Befidlch ﬂl@éjﬁorh&i BEMB chieradedble 260

SR TIEN SN TR Y IR

elimiaatingr the cradeddefoR @Oprotdctiver cdrherar dumnel ki pradddt the @amieke 202 Krom

Surr%gw weaﬁ-ﬁrcon ioh$- curl/curl in the space defined
b epan {%bl e 110, the tilt drum 202 and the

pyl ons 118 and 120. It will be appreciated that the

cuy.l u ' ) e 0
- e, eefifihal i Earndhd SoohBfie, ek ey B 55580 afR0cnos
conngeeld. tOTmmlnablelnﬂﬁgwmt insguringgmethanismns isueh asather glamp

mechain® d&LriBEPHPG el B Edrstanfifid 39%1 %%X@%g@?%@“% Yssembly

assists in preventing the cane
causgs sEqssray theficcanenepable Qmszmr@wnqﬁ@esmg the dipluah diglpdgement at
mew@gh@k&gabfhﬁsthls enbodi nent, the canera cable portion
bet ween the opening 236 and the opening 132 is
of suff|C|ent length to allow the canera to rotate

f rmtraraiamutpos&ﬁn of the LN 20@3ﬁae&frﬁlbﬁﬁhet'eh@atﬂé béa Bétw@érh the

2% H]the'n't'alﬁ%g(f in which the canera
openiflg 236 ang e FRIPSRSINYPIIF ROPHY CAiNg 11%dﬁ|°vﬂ%de'né'b$w@eﬁgﬁ@zfd
betwéémtheld;ﬁart t:aBle| ﬂrmgtﬂg tgtfdmhechz arsl thegying 1a8king 1&80 Asthe filt

rdingly.e nde e 1o

crun G SO B 2B Pl 400 BHIErol Ayl T i B drum
202 snitte-asl/coridn tlenypaet elefthackativeen the p}ametablempbethe tilt drum 202

ti i \ Lon n it
anc G500 T84 BRE 120. G entoo kg Yt el afrg e hsBiS of ne
first mzeralcahmgs@ r@ueaﬂmeakazecstress atrtbe cabdeerdst 268 amd 260b. The
rolling U85t AMrdIflg Yor SRR fist Cldnilra PEIE 260 around the titt drum 202
advantageously assists in preventing the camera cable 260 from blocking the camera
220 during tilt drum 202 rotation.

In this embodiment, the camera cable portion 260d between the opening 236 and
the opening 132 is of sufficient length to allow the camera to rotate from about -45 ° to
about +135° around the tilting axis 282 from the initial position in which the camera 220
is in a herizontal position.

It will be appreciated that if the length of the first camera cable 260 is
accordingly extended, the camera 220 will be able to rotate more than 180° around
the tilting axis 282, such as one complete clockwise or one complete anticlockwise
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about the tilting axis 282. 5 A servonotor cable 290
allows the tilting servonotor 204 to receive contro
signals froma notor controlling device (not shown) to
operate the tilting servonotor 204. Only a portion of
the servonmotor cable 290 is illustrated in Figure 2.
One end 290a of the servo@otor cable 290 is connected
to the tilting servonotor 204 while the portion 290b

revoﬂﬁloﬁ I%?% X Lﬂe“ggﬁ@ﬁ x@a%gz Ia%gu ﬁ_)é' té%éc{afrg%ﬁ%%qm g #\%motor

204s@low<§n’@eo¢ar@q§| L@ btptraee smarartban tg/sabstmf@meﬁmrcn@r dath

aboBMBE tifilg Rxistdwe canera converter board casing 112
mount ed on the pan table 110 for covering the canera

converter board 114. In contrast to the first canera

capl gerdfotof BELIS X900aBRWAIthE alklng SHPorh&BRROS to lf@cefve control
e tilt drum 202 rotates. To ens

st | onar as t

5'9“?'ﬁ3’9mt"1‘16‘°§’éf39'3 F‘Srdelé'%ﬂl?té'w M%te '%%‘HF’?%‘?%Y%WO"%?&“
Onlyp® p6itibh &f &m@&ﬂﬁbtgrgcgbm foovie gmmlﬁeata@rrt EignreZQOQn@}‘enH Iﬁga of

Servo tor S re on t he t .
the SETORPE Pl 280 s, oopeRd 56 L Sehubfial B0, Whlle fregiortion
2904 &0 thensarvarater odblé 260 @aits thebpan tabe f &X tingughhibe cpenring 132.

a 0d of .the servaomotor

The tftor 2605 of ST dilotpp Shbit 23078 Mbcller 17 5 SEMENRAISH tppce
exeréachibypihe, capiesapen\seten beardicasingd 12anowiigy b theldzt talileet 10 for
cov%@gﬁggcgmgﬁe%%nﬁt& Q%agd :H% acts as a wiring interface

fo a |nner and nore flexible cables, such
as ribbon cable, to be used for the first camera cabl e

260 corftrast ﬁ)aﬁ'ueoﬁrsp&ﬂﬁéra Cc%@'ee%?(ﬁ Yrd s@@oﬁggﬁicﬁblecﬁd fetnains

which are thicker and nore inflexib Thi's can ]
statipnary ﬁ%theft'ét@i"l‘m £62 rotatpe 1o ersugthatthe sarvomolss sable 280 eemains

statiGridity, dn& PoSgbIY %E&oﬁéﬂ istd ﬁavescﬁfé/ ERbLR2o6ABE Be 28Rombié: cable

Iens securi n oard has a circul ar openln
290 secHrad RIORY tF%PaE ekje 1éﬂgﬁ§@eﬁeh?xam?'ﬁ tiauPp pesdred te the pan
tablé em 0R2H adE%{thhEé rpantta@el 1e|03fa§|ﬁ§ Lthé %n’{é@?gz 22 a&emaﬂung
SO a e protec IV
poript 2B ¥ 4 peivpgiolel ol b Aest e oo SRTOcOm 1S USHS for
exarhple, clamps 8ecitfd tehe.seMogpyisrot Bt i ve | ens 226 is
secured to the lens securing board 224 via the

protective lens retainer 228, where a portion of the
pr Bicecimare conh\@nsr bardiil teact? 28 apwidng intbefacd baad tdaliow thinner

and SBEHARIICoat S A S8 LBHET o5, LS e i B savsg oo
msteaﬁ@f other icablgs sectuas nopXixd aable? Mhich hte thitker and more inflexible.
This can further facilitate the tilting action. Ribbon cable can also be used for the

servomotor cable 290.

The lens securing board 224 has a circular opening that allows for snug
engagement with the protective lens 226. Further, the lens securing board 224 is
disposed so that the plane of the protective lens 226 is substantially perpendicular to an -
optical axis of the camera 220 lens. The protective lens 226 is secured to the lens
securing board 224 via the protective lens retainer 228, where a portion of the protective
lens retainer 228 protrudes from the composite casing through an opening 230. The:
protective lens retainer 228, the protective lens 226 and the lens securing board 224 will
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correspondingly rotate when the tilt drum 202 is
rotated around the tilting axis 282 so that the plane
of the protective | ens 226 renmai ns substantially
perpendi cular to the optical axis of the canera 220
lens as the tilt drum 202 rotates. 5 By positioning
the plane of the protectivédlens 226 substantially
perpendi cular to the optical axis of the canera 220

corré dm@{?%tﬁ{e%ﬁéht fh)é“{ﬁt' &5 2025 s GOty J?bﬁr%sthg“iﬂing%k&' $2 s0

enonena to |I nages Cca
that d aaezca‘othernmﬁeptﬂvghlens [FeA gemains rﬂglbsilaetiqﬂv meemqnﬂwlar émdhe

optica?fxis $1the c&RBra30W M-3Rl druR! J03B@RjR. t he need to use
a special material that corrects such optical

di storti on phenonena, (such material 10 typically

hagy ﬁgsﬁttﬂuﬁtﬁth@&iﬁﬁef& Fthé F&@te@ﬁ\?@leﬁé‘ aps Ql{l:f%@é{fﬁéllw ﬁérpend [cu!ar to
protective

exjstin st ens)
the gRicglaxiof %@@@}%@ 38 s thegpretectiyeclont 328 coRiivs Aeigie
optldaﬁtcﬂstqirﬁdsn PhBnérhébmago Ejlhﬁgb@ F]ca@furai fb|yat2he| ehlfie@N9LO :th@n light
that jma t he canera s lit
pendilbe oS SR o e BT RRSs ST e e et e
a spechl atatérzh Shats caragts aahrabbﬁtmmmmdnerphbmmsmhﬁﬁtenal
| Jdnfr r i cal | a
piceh, (il o' 2 28 PR it by b Bl i b O B growes
the pabtechive Idnsr226he be pn teaparisive flatless.226 to be easily
i nterchanged to different | enses. In one enbodi nment,

canera nodel FCB-780BPP from Sony is used for the 20
c ahfeg protegtive Ianfietainar 228 allovapibe ape plea flattiens enpuringdhaidmages

capt&i@ﬁ%athére%&% SRR SR 8StoriRlds pci%@féles eG4Vidd! &Sbﬁﬁgy to

can be adapted to accommopdate ot camer as
use gy ﬂ?ﬂ lensi§ eh peantagesuy whem theseamara AE0 Isandnipp ediqegiera rV@lCh

typlcalhfl ﬂa‘aﬁﬁeé/\’atfl&t ‘Ié?\@ Sﬁﬁ%l‘ NHe 'ﬁé‘t@@tlveqér%oﬂa‘iﬁﬁeroﬂssél%ﬂm for the
camer as I'n one enbodi ment, an acrylic

pmteﬁp‘é%'?f‘%zgeé'i‘?sbelE'@SLVS'BT&”“PBQGC{ Relifforent leoBese | ens 226. In

ot her enbodi nents, the flat |ens can be made from
ss 25 . or. conprise a en Fi.gure
9 B SmopumeR teree giadk] EEBIR0BRE TS ey K iseo Jor the
cammmﬂ) lwaerbheusptartm ﬁy@re@aa@gmrmhewﬁn@fva irldGels BB R used as
asse ure 1. From Fi gur.e it can
well. STHE Beeuking 8258 72 o0 hE aREA 1 "CHPBHEAE oltss cproé2s 220 by
drillingsiseredthecightthe setiaing thé8 2@P thdtearp aligriedgvithethe aroining héahs
; ta or
aispob BRI Aot Michad B8 95 o7 fmoBlimbiC AR Bl et IR e
for thedtotedtive lertse26i rig omeﬂeimbodlmentst the flablehs cén be madd fromglass
:%[q@ 122 facilitates rotating of the
oree ﬁsé)gﬂlnhgg%ﬁgp orgl%'. Further, it will be appreciated
that the pan table
Figure 3 shows a perspective view of the components that comprise the panning

component 108 of the camera assembly 100 of Figure 1.

From Figure 3, it can be observed that when the panning component 108 is
assembiled, the shaft 148 of the panning servomotor 162 engages the shaft member 322
of the pan table adaptor 122 through a hole 314 on the pan table base adaptor 144. The

- bearing 142 between the control arm 144 and the pan table adaptor 122 facilitates

rotating of the pan table adaptor 122. Further, it will be appreciated that the pan table .
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11 adaptor 122 is mechanically coupled to the bottom
of the pan table 110 (Figure 2) through e.g. screws
t hat engage openi ngs 318 on the pan table adaptor 122.
By enpl oyi ng a panning servonotor 162, a wi de rotation
angl e 380 around a 5 panning axis 382 is achievable.
Specifically, the panning strvonotor 162 is capabl e of
rotating the tilting conmponent 104 (Figure 2) by about
r I
ada;i'fér 122 ?J %%Emr@"ﬁn? oo?;ﬂéd 16 4RE gkﬁﬂltc?ﬁ of ti‘ieogkﬁ'?a%‘ 1t1b3(\'llfgu re 2)
throwse 9 wrewsgbattena@get onenings 131 8 Ay tfmmdnldﬁadm 1@2i gure
2) can rotate a total angle of about 180 around the
panni ng axis 382. In this manner, the pannin
s e Py GMNQYINg1% PaBning wervometos 482y a vide paigfionrangle 8@ prqugd a

panfifi@8@s 885 iébéi:hié%blé" Bbe&ﬁdﬁllf 'tﬁ@ Hbﬁ'ﬁngpé’ér{?orﬁ&&lﬁiﬁzt IBQ:ap%lble of

axl s reciate that a w der
rotaf§g R Rl ermeoneah 1 21/t sLa daskviss or ari-datkwse
fromSah &bl gos&ien via e the Io@n@wﬂsnﬁgtdef&mwmw poationD 88 that the

o 3552 ki AR B 500 R0 5 o S e

panting aaist3f2al Inr thisahamrer,othe q:lmumg7ébrtl@notdn2 62 matiovnsl thd eamera

220 U002t B b RSN RS PASH o2
it wilsbe ainmaggdéfﬁat aWrdnnipahomlgaanMamhejacht@mdgglmglgh thez gse of
asug%@e%ﬁ&}: a‘n conventional pan canera assenblies.

of a second canera cable 360 is coupl ed
to the canera converter board 114 (Figure 2) through

they &H@éﬁt NSbnvettioRAl ptah%aﬁfegaZaé%fe ng% lrﬂ&or%riﬁétead

is facing the pan table seaator

of segipmnotEeh Pamnindeternes gintpre Hipically elw fera m r@amcéwd@bout 70°t0
120°td?6@1digfhea;5‘arfhﬁ\%nhﬂ9 obdfk 'r@sﬁeﬁﬁ/epﬁéhrﬁr@bkl%pwsrﬁo@gapfrﬂ& the

to eventually termnate at term nal
rotafaru?é%sa pried by fae aa@zm §wgmp*@rési2 alovselog érm'é(é"t %‘ei aawg

envelRE ittidhedoalertioiAl GAA cambhusiembiaer al  devi ces can
i ncl ude an external processing device 361 for the

camera 220 (Figure 2) for control signals and data
Si Qmabrsd 86Daadi@ deborid ¢dntera @abie 380 Eébupled g@lﬂﬁ canerdconverter

oord 51753815 SIS 5500 55 5 e o R A S et

facing 1@ pamcttible $:a£aadla“pgart1f4é. p‘ae otreb kad B@Gheofalﬁmmmnd tdrheraldable

sco it N o M ARE DT S R, RSB LK nn
termifate b 2 teonindl 360k that alidves théO;an'iena 2P0 ¢Figuwar® o belvennected to

_ peripﬁgr%%‘glic%gb lS%cl‘?’%Qriﬂr%ra[ devices can include an external processing device
- 361 for the camera 220 (Figure 2) for control signals and data signals to and from the

~camera 220 (Figure 2).

A first cable harness retainer 370 is located adjacent to the opening 132 on the
side of the pan table 110 that is facing the pan table base adaptor 144. The first cable
harness retainer 370 secures a portion of the second camera cable 360, through a

compressive force, to the pan table 110. In this manner, the second cable 360 is

- secured at the camera converter board 114 (Figure 2) by the first harness retainer

element (not shown) connected to the pan table 110.
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secured at the canera converter board 114 (Figure 2)

by the first harness retainer elenent (not shown)
connected to the pan table 110. 12 A second cabl e
harness retainer 372 is | ocated underneath the pan
tabl e base adaptor 144 adjacent to the opening 320.

The second cabl e harness r#&tai ner 372 secures, using

a conpressive force, a portion of the second canera
cable 360 to the 5 bottom of the pan table base

adaptor 144. The first and second cabl e harness

r etafasand cabie hamgss retaingre37 % is docaiasnyyiderneatit thg panrtakye base

adaerAAd ?auféeeﬁtet@ttaeqsﬂeaﬁ Ot?Jof | fhé @6&0HANERHN AbfRsd fﬁ&&.né;r 872
secured to ggan table 110 and the pan table base

SeCUS giske aiﬁ?f“a@ﬁ ¥e fores acortipn ¢ thg sgegnd eamai C§E‘Pe’iﬁ9 tg ghe

bottéra DpBetpal &tye bdse ddaper npnner, the second cable 360 is
secured at the canera converter board 114 (Figure 2)

and at the pan table base adaptor 144 by conpressive
f oThedi rstea)ndrﬁeedndby:ablé Ghamp aefainets BET bat PTRadre dfk réxBmple,

s A s BBoo i A loPBr RUEEDS! % igbo LiRg ot e
110 ﬂlduhhe rgnstablechaseesdaphmt 14z4ausm tfbe esaopledaqs ef BBOsdrevs

s A B TIRRR ol S0 SEEAR A S o

boardetidcFigura @) phd lat difie dars m@ @mada;ﬂort et by comgdressilsé dorces
by th@ Bsbii&: r&%{ 114 (Figure 2) at

ex(-:.theyseconfc)zl N% rﬁaﬁpg%lgﬁg% ”B-‘{’)g'?% gement of the
second cable 360 fromthe term nal 360t at the second

cahlwm 68 dp68kted Tt She f‘r%t ¥hd éed@ﬁd %leémemagg ?étaﬁer% hab, 372

harness retainers 370, 372 as stress-relieving
act ﬁsrﬁeék'rf"&&éfé’ctfiﬁtthatéﬁaPﬁ/ﬂ“atséc%dsqa!a'ﬁg"@ﬂé(hf‘a‘{ﬁ negfigible movement

_ at tHeesd2ond lcwe ends 3808 anansboBoAD tHRf pdrhRibke ¢ AN eotsRd | 38036 Orhis

i on an canera assenblies that have their
fedue%ﬁ@ﬁ |dési%49& entgfhie ceeend crtle AR fram BRFEMRR Ronerter
boarg aqur(F@grmphuannemomeébiaana 360 ana eﬁsivodgem@mn@rr the sébond

cabie, 526 ions nd eyl i BC TR Pefool 3Bl nd b Ll be

appreciated tiat ﬂl@)hanness e&tameg e 3!7'2Sdct af stieshrelilgingeinterfates that

aIEevt Ebeﬁlgfocrigetﬁ%ﬁ &t tﬁ %fﬂdéo‘%%(ga 35’8'365%8 tﬁ%%%{:%#do %ﬁ%f%o.

second 30 canera cable 360 between the opening 320

ang &Jﬁ%em@ﬁaféggn #g@eté ggéernhb%gs t H@f&%ﬁg@ﬂeﬁ'&ﬁe ends

bet ween t ase a ap
connggigd ¢o terroinalsgnds vdthpuirssicwring mechanisms such as the hamess retainers

described above, the constant panning angular movement of the assembly- causes
stress at their camera cable ends thereby mcreasmg the risk of dislodgement at their

camera cable ends.

At an initial position of the pan table adaptor 122, the portion 360e of the second
camera cable 360 between the opening 320 and the opening 132 is curled in the space
defined between the pan table base adaptor 144 and the pan table 110. As the panning
servomotor 162 rotates 380 the pan table adaptor 122 around the panning axis 382, the
curled cable portion 360e of the second camera cable 360 will uncurl to rolf around the
pan table base adaptor 144, As the pan table adaptor 122 returns to its initial starting
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servonotor 162 rotates 380 the pan table adaptor 122
around the panning axis 382, the «curled cable portion
360e of the second canmera cable 360 will uncurl to
roll around the pan table base adaptor 144. As the
pan tabl e adaptor 122 returns to its initial starting
13 position, the canera céble portion 360e will

unroll fromthe pan table base adaptor 144 and

pos.f.&h Gy !:arhé?atcgﬁeiﬂﬁﬁﬁ 3@95 m%raﬁmﬁ% Eié}?ta%%rbats@k?aldgptor 144

base adapt or

and gyBrb i tﬁf-‘ SRa¢hdrfined @emep M’*@ P%{h Eﬁbﬂﬁw%ﬁel 3dggtonfl 44 ged the pan

tablé3 amr@r at @mbtbeeap;meaaﬂeartha?t&ﬂs duﬂﬂyceﬁfé! HRAKG IR thd EAREraddable
cabl e ends 360a and In_this enbodi nent,

POmPﬁ gﬁ%@SH?PS@é?Péﬁaae st Hl?r‘iaPl?rF@B #69939R800R -t he
opening 132 (Figure 2) and the opening 320 is of

ficient | tht [, th 2
? o B s PoslgioTE B, bSrBY gt ol AP it A O ot th abing
132 1Biglre 2)i dihd e apmirgcB20 adott Sudficiért iéduth ke midvh tief chmera 220

(Flg&g%ggqo%%gﬁ%boﬁfe@%p&nfj;h accor di ngloy extended, the

HELBPS P Fot ate nore t han
180 around the panning axis 382, such as one conplete

Cl RGHIMERE, re&é‘édctﬂﬁpﬂf ‘i‘ﬁ% éeéﬁﬂ-f bﬂrféc% 538 c.%@’/egk Ltta'b{%r‘seo is

ar ound th panni ng axl s an e
accardiagly patended, dwr oameneo201 62gue| Dwill theeaklate matatep ore than

180°(drbGHy ﬁ)ezaanhﬁﬁgt @@iﬂh& Lo 3Re %olngﬁ,%té %%MQ& 'oﬁ'ohé( complete

sem ci rcul ar out t he pann axl s
ant'@@k\v@ﬁﬂ?wm@amr@urﬁbmees&qr@m wgs ﬁﬁ%m IpHgich p?éherﬁgodlragntofhe

paniifg sBABNAR €52 hilGwd the ki 290 QF’:gDﬁe | ‘Fo ﬁﬂabétm&edhan a
second harness retainers 370 and he her end

substaiially pempicircdar RhSPeyt tha pRENIDYBXiEd8ends t hr ough t he
openlng 320 in the 20 pan tabl e base adaptor 144 to
ntuaII er m na, at. a. .notor ntrollln
R SShatelst srRolondt xS den 8 i T hifiectan table
110 Iseaie@tsbcurbe bﬁ&h@ ifirg andrseoomd parmd6s retémsrsbsxmamdd av2. The
or nLhe seryonot 0i ne a
oo 3t 28 fihh gersBId ey 260 SGato o otk Postibe a3 e
pan tebé basevndalptdve4ap@reeentaallgdem'ﬂila’ettetahe raofoo coreblling Tlevice 302.

The Hg{oﬁ' c<9 rqﬂ{ng d@? c? 5‘%%’ g'agsg%e ﬁ% aér?r! Argsﬁeﬁ/rb%olt'&ﬁ%bl S

aroun se a € sane
manner as the second canera cable 360 as the panning

S Sé\éeﬁg?érﬂiral pokficn SRS t@% f5motbP EatiP ©88 |3°Mlﬁéu t% é&rggﬁfdrﬁﬁ'ng

I's connected to e panni ng servo
portion of the second camera cable 360, and it will be apprec&ated that the adjoined

portion of the servomotor cable 290 rolls and unrolls around the pan table base adaptori
144 in the same manner as the second camera cable 360 as the panning servomotor

162 operates.

The motor controlling device 302 is connected to the panning servomotor 162
through a second servomotor cable 390. It will be appreciated that the second
servomotor cable 390 remains stationary as the panning servomotor 162 operates.
Ribbon cable can be used for the second servomotor cable 390.
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30 through a second servonotor cable 390. It will be
appreci ated that the second servonotor cable 390
remai ns stationary as the panning servonotor 162
operates. Ri bbon cable can be used for the second
servonotor cable 390. 14 Again, the canera converter
board 114 (Figure 2) acts a wring interface board
to allow thinner and nore flexible cables, such as

r | h@ﬁlﬁ abbfnerh Cobfertés Hdaf0h 14 I@ﬁgurﬁ%oﬁ'ﬁ‘s @8 NE Wﬁm? aRleRace

tead of oth abl es such as coaxi al
boa'"ﬂﬂ? @HO\%?@%{ ARG BFe Haible, cbls; RYGhGas ben Cablp.clo 68 pised for the
secdndrddiesra fcalﬂelaﬁt)ﬁlhetetah!%f m@n icaflefi6littPBs cBaxifdl @HbIBs,dwhich are
stem. 4 The canera.s sten1400

tickgp AT BRI THE B Lee Y BIOBE G i En, and ¢ he

nmotor controlling device 302 of Figure 3. The notor

co | )] ev] iS5.aN electrical 10
con%%l{':% |3ga%"fer?ag‘%§er?lﬁpé'i ng servonotor 204 and the
panni ng servonotor 162. The servonotors 204 and 162

ar ? EérM&Q sP&eI?%b %Bﬁ'a ﬁge% tﬁéjkaﬁﬁer ag%%?ll'l ngqj(?jjew C@?% 6 fnd the

romth mot or confro
motOfGP Q"ms @M@e 802 piffigwe $ndine nepdercqoatroliing deyite 4R ivio elestigal

comﬂnﬂnlbﬁﬁ)n'mfh%e ﬁlf?r’fqléél’wrh&& SHRVAnEShePannk rseq}fﬁﬁ‘) r|1)§2
controlling 15 the servonotors 204 an
formof electronic communi cati on standardi sati on has
beere s&bbmmesd Jtatamersotde dFIFErPlS w&ﬁr&ké bisk Gi%‘tﬂ FBddSon:

d.th erv nmotors 204 and roduci ng
(PR sidkB By P dager amialisoatiedin 385 orae SpPhCRAM signal

genetatois| 404 oan 1B usRINARe otdr- doh@olﬁﬂ'gehéwceswzvﬁﬁﬁfréﬁilﬁ céftfolling
20 canera asse

th npl
the B0t 804 AT i et g ChABO S GURORAg Eigngareisaton
has semvaohizved Setthieien ithgmsiog Behtratiingrdavice 1308 taing 3ha§@vdsrﬁc&drsl 304
not,ors. u

- and B bt e o B R i G b Btitine

SI gnal s. Thus, the driving signals froman associ at ed
c L9 " r
oo g, TR IS shelr dErvoltorciS BT DG e NP st i e
Camsrr@t a$9§mblyn 1Qﬂd|acceﬁs talithé¢ epregiamming r eodei ngrespdedind deethe
ured from
sew%n?o@r%rdgﬁﬁgg Bl cﬁél%ggﬂ usw%raggr amm I&% code
st andar di satl on is not achieved. Figure 5 shows the

C QH%ﬁtrﬁs‘-‘t Sﬁgﬁ’de\‘ rﬁ&&s Uselriing Hﬁ&mg WpeRa SP&emaRe Aot dfven by

asse I_}( Is fully assenb
PWM signals. Thus, the driving sighals from an associated control processor have to be

converted into suitable signals before they can operate the stepper motors. In addition,

- different programming codes have to be used for stepper motors manufactured from

different suppliers. Thus, programming code standardisation is not achieved.

Figure 5 shows the camera assembly 100 of Figure 1 when the camera

assembly 100 is fully assembled.

An example application of the camera assembly 100 is in an unmanned aerial -
vehicle (UAV, not shown) for surveillance purposes. In such an application, the camera
assembly 100 can be mounted on the nose of the UAV. The camera assembly 100
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An exanpl e application of the camera assenbly 100 is
in an unmanned aerial vehicle (UAV, not shown) for
surveillance purposes. In such an application, the
canera assenbly 100 can be nmounted on the nose of the
UAV. The canera assenbly 100 15 can al so be used on
ot her vehicles, including thnmanned bal | oons, renote
controlled scouting vehicles and wi nd gui ded aeri al
[
oan B S5 HFShoSUTMARE Nl A SAnTe L dfforea
scoingwebiglesdnd| wind Qh@ﬁéﬁeﬂalr\'@bwleé‘onpo& te fibre fabric.
Table 1 bel ow summari ses the wei ght of the conmponents

used to produce a Prototype of the canera assenbly
10Hloshysemgongsds qff theh gamaree Eseamilg Pl grevgBenufaghgnd using

nghm-eigﬁk m§teh"é3l§§‘ucfh<ﬁs wddaCdSRRBAGIRGHSIH oY kAt fitré eab\%@octable 1
i rst painted and subsequently sprayed

th
beloy &rt@wq’rﬁyé #ge WrioRl elihe omipPneRts used i) Produse AeRRIRPS of the
camPraQRbérigly 408 Mherd ino¥t df khddfatéRalaged RaVadE WWHIMA0dA0GE usHd for

the GntF PBEA A% 1o o8 B 19 R ARy GRBLES S B espeplig saraved
with Sufenmafayest ofccemoamdysfinisidag ias « arather ascing| 3geh®0 It will be

sonrRp B8 R ot 2P0 sERRRIRE e Bt i o0 S4Bl apove
or shbwpgn Bgurelsdrts 5Securi ng Board 224 5.61 1 5.61
Protective Lens Retainer 228 16.81 1 16.81 Protective

Lens 226 3.62 1 3.62 Canera Securing Base 222 9.14 1
Tablg 11 qummaryenf gompenentatsed irpganer3 agzpmblp B0darotolaer a Dr um

—— Pirmon 208196 1 1 9§ Prmirom Washer 7632 J:I-o\té. 327 MLO
Compahdht Nut 1.204 1 1.204 Dr umr%%gg)g PRAcEr| Wei
Drividg @sc #6aring PyTon 120 15.8 B6GL 1 28.86
fdling Disc 218 28.89 1 28.89 |-
Lens Securing Board 224 5.61 1 5.61
Protective Lens Retainer 228 16.81 1 16.81
Protective Lens 226 3.62 1 3.62
Camera Securing Base 222 9.14 1 9.14
Camera Drum Casing 210 23.64 1 23.64
Camera Drum Pinion 208 1.96 1 1.96
Pinion Washer 0.32 1 0.32. |
M10 Thin Nut 1.204 1 1.204
Drum Bearing Spacer 0.08 1 0.08
Bearing Pyton 120 15.81 1 15.81°|
Servo Pylon 118 16.3 1 16.3-
Pan Table 110 : 36.98 1 36.98°
Camera Converter Board Casing 112 4.07 1 4.07
Harness Retainer 0.85 1 0.85
Pan Table Adaptor 122 7.74 1 7.74
Pylon Fastening Plate 116a, 116b 2.34 2 4.68
Servo Spacer 0.4 1 04|
Servo Holder 1.17 1 1.17
Servo Holder Wire 2.7 1 2.7
Servo Control Arm XL Modified 148 415 1 4.15
Control Arm Adaptor 3.56 1 3.56 |
Pan table base Adaptor 144 56.86 1 56.86
Pan-tilt Casing 102 64.04 1 64.04
Camera 220 135.9 1 135.8
Converter Board 114 3 1 3
Servomotors 162, 204(JR DS3801) 30 2 60
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Servo Pylon 118 16.3 1 16.3 Pan Table 110 36.98 1
36.98 Canera Converter Board Casing 112 4.07 1 4.07
Har ness Retainer 0.85 1 0.85 Pan Tabl e Adaptor 122
7.74 1 7.74 Pylon Fastening Plate 116a, 116b 2.34 2
4.68 Servo Spacer 0.4 1 0.4 Servo Holder 1.17 1 1.17
Servo Holder Wre 2.7 1 2.7 Servo Control Arm XL

Modi fied 148 4.15 1 4.15 Control Arn1Adaptor 3.56 1

Rm&d%ﬁnvlﬁHL‘dP'e 064l 04 1 T 0 P8 1 POT 80 177 ] 1
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72— it BearTmng—2-0 W T Deart Myt ]
2 A R PR () eight ra 554
135 Goss Weirght—543: 401-{'53 Sé_ UJ%—&%?‘& €s @Zﬁ‘él a

407.564 In the enbodi nent where carbon conposite is
us bulthet ¢rabaglioey wikdrg leartoh cdmposite itenzeda diue otsisy wieliht iof the

cam@f04436mBR 8o |ﬁ'08ﬁd Qgﬂb Cﬁ%bﬁ Eo Eoérfé%tmérpt enwronmental

envi r onnent al condi ti ons, It ces the a van age
congjfionsgtit PERflMces rifje prevaatagey ef nobaesErng aotclie featmeny as

oppé@édrlg WRRAwoddeptie té 'ﬂﬂe Q@bé%iﬁg%g%? aBhicPPliLiH gve?gtﬂt c8iera

canera _asse 100 and requiring

asse;w*av oo tceiiennt fU%%ﬁrbtaﬁte@BYﬁa&rgatn@entscara%fcemsgte is

prefél@Bl Used t@maharictire thd @anistarisseraplyanbl y 100. Conpar ed
to conventional pan-and-tilt canmera assenbli est hat

typically
Compared to conventional pan-and-tilt camera assemblies. that typically

weigh around 800g without their protective dome, the embodiments-of the camera.

assembly 100 that use wood and carbon composite material are lighter in weight.

In contrast to conventional pan and tilt camera assemblies, the .camera assembly
100 does not require a protective camera dome to protect the camera housed within the
titing component 104, as the camera is housed under air-tight conditions. Thus, a

. lighter camera assembly 100 is achieved, in addition to reducing the cost to manufacture

the camera assembly 100.

Furthermore, in conventional pan and tilt camera assemblies ‘that employ a
transparent hemispherical dome structure to house and protect their pan and tilt
assemblies and their camera mounted thereon, the hemispherical dome structure
acts as an array of spherical lenses. This array of lenses will introduce associated
image distortion phenomena such as spherical and chromatic aberrations, astigmatism,.
coma and collimation errors to the images captured by the mounted:camera.: Thus,
eliminating such a protective camera dome provides the advantage of images captured
by the camera being free from these associated image distortion phenomena.

Another advantage that the camera assembly 100 provides is having separate
first and second camera cables 260 (Figure 2) and 360 (Figure 3) for the tilting and
panning components 104 (Figure 2) and 108 (Figure 3) respectively as opposed to-using
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10 wei gh around 800g wi thout their protective done,
the enbodi nents of the canmera assenbly 100 that use
wood and carbon conposite material are lighter in
weight. In contrast to conventional pan and tilt
canmera assenblies, the,canera assenbly 100 does not
require a protective caneré done to protect the canera
housed within the 15 tilting conmponent 104, as the

a siﬁglﬁeéa&nérﬁ Eébl’eﬁedHWh%rseﬁérétet catlés GoMeid kiR - anbN ¥ panning
B‘gﬁ

°°mP8%¥%§h%faﬂe is achieved, in_addition

?&F'Hﬁrﬁlﬁ) Alows the strasses,thaf grise from the
t"tm@mnﬂiéypahﬁmg ﬁgntahebtﬁmms, td Be GOANRIAL WIRlth® a8spabfle cable

lies that e ranspar ent
aisppossh 2 AE SiBa iR GhE Pabiig BamesoB i iber G MRBE Sk combined
effedt iwplledpamo arsingle tamerasableb| Thssreadncest theistressemietienced at the
Camg%qgggqebgereon t he hem spherical dome structure
cts as an array of spherical |enses. This array of
Ienses will introduce associated inage distortion
PRRNAMBRaoHHCLER b9 RT'BLSER okl if e R UG RRFIORA (fkFons
astigmatism, col |nat|on errors
andfphﬁ@%@c@@pﬁ maé'db%waﬂﬁéOﬁb@mf@éntclaM@ﬂ@n aphehown2iB the specific
embsa.m@h@ak.tmﬂt ApdHiy RORL Bt éd(rﬁ &%Eé AWRE megfrdrﬂss$ Gl

vant age of I mages cap tured e canera peln ree

| desor'P%%Tﬂ*ﬁég%se&& %99%@@8.%@@9@& 37 P SANPIRIAY mswbrespects to

be ild&Rdtbe EndEMaedta@Rel hat the canera assenbly 100
provides is having separate first and second canera

cables 260 (Figure 2) and 360 (Figure 3) for the
tilting and 30 panning conponents 104 (Figure 2) and
108 (Figure 3) respectively as opposed to using 17 a
singl e canera cable. Having separate cables for the
tilting and the panning conponents 104 (Figure 2) and
108 (Figure 3) allows the stresses that arise fromthe
tilting and the panning angul ar rotations to be
confined within the respective cable disposed at the
tilting and the panning conponents, rather than having
the conbined 5 effect applied onto a single canera
cable. This reduces the stress experienced at the
canera cable ends. It wll be appreciated by a person
skilled in the art that numerous variations and/or
nodi fications may be made to the present invention as
shown in the specific 10 enbodi nents w t hout
departing fromthe spirit or scope of the invention as
broadly described. The present enbodi nents are,
therefore, to be considered in all respects to
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be illustrative and not restrictive. 18 CLAIMS 1. A
canera assenbly conprising 5 a canera; a tilting
servonot or mechanically coupled to the canera for
tilting the canera; a first support structure
conprising a pan table for supporting the tilting
servonotor and a canera cofferter board; 10 a panni ng
servonot or mechanically coupled to the pan table for
panni ng the canmera; a second support structure for
supporting the panning servonotor; a first canera
cabl e coupl ed between the canera and to the canera
CORLAIMSr board on a side of the pan table facing the
ca 15 a second canera cable coupled to the
T Cagg%@“%%%g%??%YCB@BP%“%n an opposite side of the pan
t ablcamfes&;i ng t he second support structure and
extepndi ' L4t he C
ot Py ceertoth gt ahaRE ubia' BF (3 ST BEHing the
camegla;wherein the first cable is secured 20 at the
Cagefrdt SOBNR tsﬁactbféa&&ngafsiag P Pak e@ﬁieOfbrféa@ssrnﬁg &hb Slting
by a canera converter board casing nounted on tThe pan
servpRIGIY angia eamaipicAgvaries bealiser a converter board. 3. The
CagRyafning SRRRINOtGCHEERHNG I QoGhI8d i thk Sin #ibleMaEp&hrlng the
the second cable 25 is secured at the canera
CamgE@verter board by a first harness retainer el enent

Coﬂﬁégélﬂjst.:p@oﬁ%ﬁu&afé ﬁ)}?bt'il[ﬁaorﬂlg t'ﬁégqaﬁﬁiﬁglrs@n@ﬁﬁﬁdfb_ vvhl y

acco n 0 any, one recedi ng cl ai ns, erein

the Ut sHmeta rbls couwred RewBen e GlgAdeSt ol camera

convgtietibbartd nlyside sehepanhalsle &scng B daeiera id el enent
connected to the icond F,Hpg)ort structure. r? The
caReTSEONE AT SRIG CRURET, (0 Mo ORISR (Snyertsy agaigon an

oppadsiite eﬁqler sf trmnplar} mmtiﬁgath@eseacdndtsajppen shiuetmen taad extending -

throlHBH bS&hiRff'thé 88cdtlaBRok Grudfier 1 N9 the second

2. The camera assembly according to claim 1, wherein the first cable is secured
at the camera converter board by a compression force exerted by a camera
converter board casing mounted on the pan table for covering the camera converter
board.

3. The camera assembly according to claims 1 or 2, wherein the second cable

is secured at the camera converter board by a first- harness retainer element
connected fo the pan table.

4. The camera assembly according to any one of the preceding claims, wherein

- the second cable is secured at the second support structure by a second harness

retainer element connected to the second support structure.

- B, The camera assembly according to claims 3 or 4, wherein the first and

second harness retainer elements comprise securing plates for securing the second
cable by a compressive force exerted by the securing plates.
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cabl e by a conpressive force exerted by the securing
plates. 19 6. The canera assenbly according to any
one of the preceding clains, wherein the tilting
servonotor is coupled to the canera via a canera
securing base; and the first cable is secured to the
canera securing base. 5 7. %he canera assenbl y
according to claim6, wherein the first cable is
secured to the canmera securing base via a clanp
cture. aner.a senbl or di

6. of ThE caliEta. esnolbiv faine R arapnd oG prerepeudaig g pBrn

the §itingisénvomotop ipcoLds] @t the easieronia pydroeraneorirerbass; Ghe the

fnrst%gﬁ'le [@Qécﬁjr?%m%? ’E'SFah%CtUIﬁ‘héb@%ﬁ:er vonotor i s nount _ed

ra assenbly according
to any one of the precedi ng clains, wherein the

7. S€ Eﬁg@ @aﬁgpfé’gsten‘ﬁ:w #&BPH. ﬁ% FOOQEIH 8 %hé?‘elplalﬁ% ki r%l? Lgbig %Sgecu red

recervi
to fh@e?amﬁmﬁgqaunng(basw@ %Qlﬁmpétwmbl y accor di ng to cI aim
9, wherein the second canera cable is curled in a
space defined between the pan table and the pan table
8. baEBe CARafR drsemply according teamiene eldiie mcpdaecitinrsnyhersin
the ﬁ&ﬁ}/ s@poriodirdcife RbRfpRgES 4t fdadt BRe {)gl%trﬁ&fnte& SRRhé %‘aﬂ QaI‘S‘\e

ﬁFﬂﬁ{for hou5|n t he camer a, housi ng coupl ed t
Whef% NIRPVRRSIOLIRFISIted P PR AT thR@YIONBst caner a
cable is curled in a space defined between the
housi ng _and the. pan taple, 25 12. The ca
0. Dot BmE s sruBierbrig tn Gt the ECRE SR P ogbdrein
the secondl suppartrstridure doenpr s opaacBBlEbyscoRiz@tati fBOreceiviigyand
clainms, further. 30 conprising a

mouﬂﬂfg @'Stﬁa\?g'nsggge%icﬁ "protective lens held

perpendi cul ar to an optical axis of the caner a
t v, t The
10. L oI SRl aShdfibl focofdily Bt Bpdiren 18 SROFL paer
cabi¢ dseurled in a space defined between the pan table and the pan table base
adaptor.

11.  The camera assembly according to any one of the preceding claims, further
comprising a housing for housing the camera, the housing coupled to the tilting
servomotor, wherein the first camera cable is curled in a.space defined between the

housing and the pan table.

12, The camera assembly according to claim 11, wherein the housing comprises

a tilt drum.

13.  The camera assembly according to any one of the preceding claims, further .
omprising a protective lens, the protective lens held perpendicular to an optical axis:
of the camera through a protective lens mounting.

14.  The camera assembly according to claim 11, wherein the protective lens-
comprises a flat lens. |
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conprises a flat lens. 20 15. The canera assenbly
according to claim 14, wherein the flat |ens remains
per pendi cul ar to the optical axis as the canera
rotates. 5 16. The canera assenbly according to any
one of the preceding clains, further conprising a
first servonotor cable coufifed to the tilting
servonotor, the first servonotor cable being secured
to the opposite sid eof the pan table facing the
second_support structure and extendi t hy ough .t he .
15. oA HPETIER EReerilK AGEOligh B, A {# beleln tnggtad fensrprgnains
perpeadieniar fsthe miptiyal axsastha gatneraryatesie of t he precedi ng
clainms, further conprising a second servonotor cable

coupl ed to the panning servonotor.
16. The camera assembly according to any one of the preceding claims, further

comprising a first servomotor cable coupled to the tilting servomotor, the first
servomotor cable being secured to the opposite sid eof the pan table facing the
second support structure and extending through the opening in the second support

structure.

17.  The camera assembly according to any one of the preceding claims, further -
comprising a second servomotor cable coupled to the panning servomotor.




