MODULAR DI G TAL CAMERA CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application is a continuation-in-part of U S. Patent Application Serial No.
12/ 345, 43W0 20idemsi7on Decenber 29, 2008, and cl ai ms the pemafSeaoootospsi ority
fromU S. Provisional Application No. 61/265,693, filed on Decenber 1,
2009. The entire contents of both applications are hereby incorporated by
reference herein. BACKGROUND [ 0002] Digital caneras include a series of

functional conponents sucMeDUEARDIGHMNUL ¢AMERA ers, one or nore
el ectronic i nage sensor arrays, electronic circuits to capture, process and

store images fromthe inmage sensor arrag,é i nternal or external nenory

devices to store addRPPardtidRENEEd G REEATERMRPLEUMHONS and a di spl ay

systemto prigydgw t ed. | s . These cO ts e.typicall

ot ear at ed Ao o s SRR s LR R PGP R RN B S Bl Btk
physi caVo.perdpast] filed dnnDe®Mbet 19} 20088 %nd QKRS MR bRAS 88 pABHLPENRIU SUPP! i es
may be attached to and renoved fromthe canera. But the remaining
conpondri?ysiapd ARplicatign Nopel/Aehed: Ifjfed on Bigeernleat 1, 3009.alhepémtiré rentemopk or
housi n i . an [ i.cal abilit 0 be renoved and replaced. As a
conseq8)((3)}?40@,6%%’J %{g%ﬁé?eﬁlgfecr’?&ﬁg%)r%oﬁate?hﬁ%?tlfrgﬂ‘éqe}i‘ef?n'of these caneras are limted
by the | east advanced conponent or the first conponent to malfunction. In
addition, these canmeras are not upgradeable w th updated technol ogy and
nmust instead be replaced in theiBAeKRGR@YYDi n order to obtain the benefit

of technol ogj i nprovenents .i nly a single. copnponent part.
Addi tional | 3{)&?@1; {T@lgﬂaﬁ(ecaf]?eﬁ?st’é‘gug%ﬂ%F’bf(?r(gnbfigp?tf(va AHE SR EFUGH fhlenses,

convenlopoaal filedTedidSor 1BRY eREFortiy PinGsd lséﬁs&uhltr%@! lebQbnid dilcid & efﬁ&ge. of
applications and contexts. For exanple, such cameras are gener af y suited

for ei Phesesssarnd storopmagesifiom (hleomege sephyr, artay intental bottternAsmamossdivices tser s
who vvan{ tods oot. i.n a \ﬁ?riet\x of contexts and for a variety of

appl i AT oA BFYSEH THREE TS, POV EheRIGH ANd; HilisPlan S¥sierm 1@ preyiay dvecagussd ed
resul t $maddd0aG3ksel BokiporeftsWark ghRAM Mk I Lojeh el LR QPL] ons
avai | abljg”i n the art?o there rzf)rrai (rplysl ag%\%%d\é?%r]&gﬁggﬁfges@ﬁﬁhcﬁhogtgnl S
ful | y enstabntlecitsingsapdtihesiaggrerspactivenin alangvettawos extdiealllemses ahd pOwer

di scussgd lpbovebSUPPAé/ARX %/000%}“ '\I]'Eéa pre ent disclosure provides a fully
nodul ar Vi §F gy bea qhg & anpdyginoyed from the camera. But the remaming components are
typically permanently integrated into a main framework or housing without any practical
ability to be removed and replaced. As a consequence, the performance and functionality of
these cameras are limited by the least advanced component or the first component to
malfunction. In addition, these cameras are not upgradeable with updated technology and
must stead be replaced in their entirety in order to obtain the benefit of technological
improvements in only a single component part. Additionally, due to the limited
configurability associated with conventional cameras, they are typically suitable for a limited
range of applications and contexts. For example, such cameras are generally suited for either
still or motion photography, but not both. As a result, users who want to shoot in a variety of
contexts and for a variety of applications often need to purchase multiple cameras to achieve
desired results.
[0003] Thus, notwithstanding the various digital camera options available in the
art, there remains a need for a camera system that is fully customizable by the user, and

which overcomes the limitations discussed above.



certain enbodi nents, for exanple, the digital canera system can

advant ageously be a digital still and notion canera (DSMC) which can be
opt i onal lwocorWi7gused for both still and notion shooti n@CTIUS200206BU6
enbodi nents, the canera systemcan be either a still, notion, or

still/nmotion conbination digital canera. Each nodul e may be renoved from
the system and repl aced for exanple, by an upgraded technol ogy nodul e,
whil e preserving the functionalitJUMMARY remai nder of the system This
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may be di sconnected and reassenbl ed by the User to rap ange

physi catill endhfriogan asmena (BSMG)evisyistanhe ditensby iontiguel dot koo ks ambeloties nmay
be conngcted to each other. or stacked in any sequence and in a wi de variety
of geofBRFIEedn (@raRS SMROMImEG ST (T CANEBNSIEN (ran Res eithartd slli motiRe, gser ' s

pr ef er 8ot AQBRbifabn BIAAPLAncrh EaHGIMAL nGP TR BV FINTRY R AEREMDI ed

in a DSLR node such as fof use w an uch as a tom-grip handl e.

The sy stmednfor bearopls dnsandizedicdnehnelagg emdiegdwhile res@vagtth® RintSofgip

gat heri rgg}% ENG) m)dﬁ (e.g., for use wth a shoulder nmount), or into a

st udi o “L Ot iegiatnger ghthesysigma dhis gpterchangsable nayrp @f thegepiylar desigiy alkws a
Reconf i, td CARL] t - of gravi orward
or bac k%%ﬁ dﬁ%ﬁg)a{éﬁg(%?%g\n nghigi ?Igé,h%%dﬁgg%greo‘g’%?%\%g%lﬁ%wpré)?e s‘ﬁ?:}%%rrt[’an

har dwahevisg chrephcg theatirdxantra Qtef. anes may be readily connected to the

nodul ar system__as may be appropriate for the assenbl ed configuration.
| 0007] The 31 ar leadditiansiie madules mayi bsaliscaneestesomdireasatabled by reaisar i n

certai i -t ter ng. se [ dul.e and brain nmodul e .are used
i nter ch%aﬁggﬁglcgﬁ%%?]’é? ﬁg Ihagg%nrf%u%&l%dﬁﬁ lge Egefner’lglgl Vrlgﬁﬁ?ftef%‘ﬂ’é?sl ’f/‘oé‘gﬁspri ses
di gi t alnagi Bnabnpcrdesstat theChf QRicked anAnIB¥qhdhct NBE HOAMRYIE 8RRy Bf er f ace
for renovably receiving a functional nodul e. q‘he functional nodul &€ may

conpr i SERFYCH Meermblarseenfighragiop ef Bredysigmrio dul Bie usepomeferensdul e, an i n/ out
Funct  onal T96) o. fseoer™MRept PoffPoyrtga Hemaney Barsem e oh@Skpect of
the preas@dtsuth 96|05 uEe with FDEHIIArsueh Gk tAbokAN BRI hdlife. CAIELARPIRA ieS a
sensor nodul e, having a first interface. A power nodule is "providéd having
a secoftassgableriand reafsemnblgd en apredecaroniss o gtheoog KENGE mode (e.g., for use

with a shoulder mount), or into a studio configuration, such as for use on a tripod, dolly, or

crane. Reconfiguration can be accomplished to move the center of gravity forward or

backward along the viewing axis, and any of a variety of support hardware such as grips,

bars, or frames may be readily connected to the modular system, as may be appropriate for

the assembled configuration.

10007] The modular camera system comprises a sensor module or “brain” in

certain embodiments, and the terms sensor module and brain module are used

interchangeably herein. The brain module preferably additionally comprises digital signal

processing electronics and may further comprise an interface for removably receiving a

functional module. The functional module may comprise any one or more of a recording

module, a power module, an inJout module, a user interface module, lens mount, or some

other type of functional module.



provi ded, having a fourth and fifth interface. The first interface is
functionally engageable with at | east any of the second and fourth

i nterfaceso22bn/7gi7s manner, the power nodul e, recordi ngpromaist@g/oeesds ot her
optional nodul es may be stacked in any order on the sensor nodule. In
certain enbodinents, the third interface is functionally engageable w th
the fourth ilR0@%lf acdhergrsiproveded ar oprgrdance mithcweiaspdal o thegmedenydierlgageabl e

with the fi 1 nterface 0009] The power nodul e i ncl udes_.a, recardi ng bus
ext endrhnﬁlog‘gel%%gggltﬁ?@qegaégg%(ﬁargﬁ% PRI ?1‘?‘%’15?%88?“1?’ avi%grr?f s _en‘gti on
pi Ct ur epdwERGRodRE & Hrdviad@mating apRVEKd BRAMIRL infdifack S&RN 8 Q8rdRs WRuiens! udes
a power bus extending between the fourth and fifth interface, for
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dul ddit] | | ' . i n/ qut . nodul e having a sixth and
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second interface. In this manner, the power nodule, retording no e and
i n/ out moedil¢.dn gerjeibembodiolests, tha tiasind/intarthee isonttivmal e Asgapeatbel with thd B0

i f le i ddi ti [l i.ded., Th ser
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di scl osure, the user interface nodule conpris ntertace which
i s engagéabireé intetfhceartiyr winstriteing mottbnapickufd frhdpei diieraggh thEhewes exliodullﬁ.EIr’] face
may addj.tionally copprise a transceiver for wireless conmunication wt
ot Ker rE“e‘érfhngd‘&(?dLE%]“Ph’ée%%ﬂ%‘ﬁ?r G5 gyteadinghstwirse ths fouehraad difiapterfaes: ef or e
be funct} A Qe At s8R RebidtnRhysical |y detached fromthe nodul ar
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canmera system | n onhe 1 nplenmentation, the nodul ar canera further

conprises atj00Hgst Bref@etindihponedularodiicts addigoseiyitehPRYE N MR Bolkdyi ng a
ninth and tenth interface. The second power nodul e preferably conprises a
r ecor dilRYMBAsSTEN WARCHY b st Thesinibinierizae is especablea with gt keastithe first

N [ ' | t . | e. The
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t hrough the second_ power nodul e. [ 0013] The nodul e canera system preferably
addi t i owdPs senegiprdles a | ens nount nodul e, rel easably connectable to the

sensor rmdu'[@()]]’?‘ di ﬁxierfé’%!iblii grl%!ﬂ %tgr?aec%sr%rodﬁg%s raed%;tgo%allly ptrohveldésd?nﬁi%r usrgr)dUI €.

interface module may include an eighth interface, which may be engageable with any other
interface in the system. In one implementation of the disclosure, the user interface module
comprises an eighth interface which is engageable with any of the third and fifth interface.
The user interface may additionally comprise a transceiver for wireless communication with
other devices, such as the sensor module. The user interface may therefore be functionally
associated with but physically detached from the modular camera system.

[0012] In one implementation, the modular camera further comprises at least a
second power module, the second power module having a ninth and tenth interface. The
second power module preferably comprises a recording bus extending between the ninth and
tenth interface, for transmitting motion picture image data through the second power module.
The second power module preferably also comprises a control bus extending between the

ninth and tenth interface, for transmitting control signals through the second power module.



[ 0014] The sensor nodule may be directly or indirectly engageable with the
ot her nodul es. For exanple in certain enbodinents, the first interface is

i ndi r ect Iwof2orat78oaal | y engageabl e with any of the secomrdTAarsdobosests
interfaces via a releasably attachabl e adapter plate. In sonme other

enbodi nents, the first interface is indirectly functionally engageable with
any of the d@8bid ailtie hpdnlelvametasybtaugselerah]onklitomalip cemphtisany lensdudes .

[ 0015] In.accordapnce with further as t of the present disclosure, there
i s proV/Pad e’dgﬁﬁsﬁgﬁaﬁmﬁ%ﬁf’é’ ot ée”égnﬁg‘g‘ﬁ%&ﬁﬁtg%%g‘??EE}?%ﬁPrWﬁﬂtﬂs@eh%vi ng a
first RYssSLGMMBEuled recordi ng nodul e having a second bus segnent, and a
power nodul e having a third bus segnent. Each of the nodules is rel easable
connect abl e [0814ny dhéeensaf mbinde mxgHeakrecdy ohintlhedtlyengageablesatbihe dther

confi gur%&i on_of the nodul es. places the bus. segnents_in conmunication with

each otRfUlesh FRT GEHRRE: YherraPesRPedmeniscihe disl nisriaes is wdiregbnivnsianally on
anmong %%%e@f)]et\pﬁj HP)de B2 sebQRLBId %Hﬁt‘rx TRgH, &k v?ziig?él@asﬁﬁﬁta?&l%%?g SLAREY

additionalTy conprises an 1 n/out no e having a fourth”’bus segnent, that

i s di r gdatkylncsome otheeb lembodinkenan Yho first hstedhdeers ibdisectiggimtichally Regpenger

nodul e of certajn enbodi nents can be directly or indirectly rel easably
connect™bl @% ¢ thnsccaphaid ioprth peerigrg Visgne pppiossumNE madilessensor modul e can

be i ndi tl I I f the. nodul '
more of o r AP ekl y PO AT SHLAR BubS RS e et ST Ine B ke

[0017] provided ar giadgier Vhhéraa TheldahiRfa asmpelesOf sélier MRISRNhaWhs Gl AsULes there
is provided a nodul ar, convertible canmera. The canera conprises a sensor

nmodul e, SegMeRc 8 ratondingveriuie havipgasecondduiseseemprt, andigovienmdikeckavingdal e.
Each i i rectl indirectly releasably.connectable to t sensor
oo U ot ST e LS St BRI A LD R s

confi gundi ithit, el Rberh§88tconfigu@fion W ARAnPUekS Ay @achsTRBM& TRy be
di sconnected and reassenbled into a second construct, having a DSLR

conf i gPEIWCatph avitiagach athenip 4 manikes that peinitiefuaetidnal dedtrical ¢omewnf@Gd8] | n
accordance w t.h furt.her aspect of the present disclosure, there is
provi dgl Oﬁgr%c}ju?%heglgﬁggls'ti bl e canera system The system i ncludes a sensor

modul e, areqoomHing MhE Wl dulad RAGRY syRRAUpRf@Msly dddRhall N EGHHAGS ATAKLE. Each
nodule is directly or indirectly rel easably connectabl’e to the sensor

modul e mieflude hiving adowrth bus segmenprtbdus diracthacmemectiladv iwith @y &NEe other bus -

conf i g%ggar%énqg’Thaens%ns%r nlnoed%?et of c%?ta%rexﬁgo\%irggnqs Egnet];ee i?etzzltly o??ncdrl]rect yd}llelle%saq;?}y be
connectable to any other of the modules. For example, the sensor module can be indirectly
releasably connectable to any other of the modules via one or more of a relesably attachable
adapter plate, dummy module, or the like.

[0017] In accordance with a further aspect of the present disclosure, there is
provided a modular, convertible camera. The camera comprises a sensor module, a recording
module, a power module, and a user interface module. Each module is directly or indirectly
releasably connectable to the sensor module in a first construct to produce a camera having
an ENG configuration, and at least one or two and preferably each module maybe
disconnected and reassembled into a second construct, having a DSLR configuration. The
camera may further include an in/out module.

{0018] In accordance with a further aspect of the present disclosure, there is

provided a modular convertible camera system. The system includes a sensor module, a



di sconnected and reassenbled into a second construct having a studio
configuration. (0019) In accordance with a further aspect of the present

di scl osurwotzbavmsi7’s provi ded a nodul ar, converti bl e campca/uSTde/oeBIer a
conpri ses a sensor nodule, a recording nodule, a power nodule, and a user
interface nodul e, Each nodule is directly or indirectly rel easabl e
connect'SETEng gqdyis. SEGF nipdylel and; usger Fﬁtﬁr§%06c}b‘?£§t1¢ deach m@um wsdbrestlnocaner a

havi ng ;ay:sd. g'reﬁea%%‘ e%{(?b %ﬂ%r%%né%t Oem st Cogétg%cﬁg) ol ref %e%?]p%ﬁ%v?ach

nmodul e nay I'SCO reassen PitE S ing a

DSLR commng]aENGmonm@raabn | dhd &t ¢QisdBmE 6r Wid blncaplfewrﬁtmrea@}ﬁ%a&le%a}t be
present disclosure, there is provided a nodul ar, nulti-conponent

conver tdigspanesiadend reapsranblerdini g sesemibenstashberisgs Salds@mlfxgumdm e, a

recordi ng ; POVRT user i erface ach .nodul e
is directl ;qgﬂﬁndl 7 ec(fclordap%fi E’é@a%ﬁﬂy‘%%%n?fgﬁt Ii’)re?eﬁé R)éldrle % in a
first qm\saédja:inoti@laprc@ﬁw@olac&ﬁémrﬂq&@a%dagc@ﬂ #J&@a%@ﬁbfok %ﬁaie' RRecoftlifly €ach
nodul e may be di sconnected and reassenbl ed go a second construct having a

DSLR c@addudgragnowen] m@ﬁ&:, eath umduﬂeefamlytm@edli@bomrhdt eddisnty loeashmnﬂ)y ed

it a PR SRR Ry Pl e BT b opaleee st b

nodul arsnfied Bl 8 khbiaR S Jeast DRE oﬁumém‘efeyab A h%ﬁ%m%%ﬁ%%ﬁ%acg&% Pl

having a sensor, digital signal processing electronlcs
di st an@edmasmhiﬁzdletqmmombmmlcﬁ havmgimléécmﬁgummdm e is configured for

connecti on t8 T Oéfrnal recor, nDduIe anq‘an ext ernal power nodul e.
(0022] Therd 923) fegriance & r%i RET\ASPRC! £ f'l],?thésrenhgﬁé]@ﬁ“réf theie 1hr esent
di scl 0¥ Fded m%hﬁr %ﬂﬁr&nﬁﬁﬂ?érﬁ M ll)]glt':Fr?) f?flﬁéﬁ%ﬁ[ﬁ%} 'cgﬂer\yctonlgﬂgys pf a

plurality of |enses having Ferent focal Tengt e syst onprises a

sensor scmdu Inegdubea\ai rgo@img nibdulk ae eofver mmmm/aahﬂya nee ahtétfi@ moliglas Fagunt
nodul e. | east a first _and a second | ens nmount nodul e are renovably

connect™ uée % IHTREN; At Srditsely Telsanblye Aemissiahle WDHI?I Ry Meguls B ﬂfféfrsbnt
focal l.gRghl t(ﬁ??&ukgrﬁscm&mhaoﬁguzlne Eﬁ\gf%é djLe R f'aﬁd e%l 91%1(%%1]?5 ?rr é’ngﬁ h of

can be mounted to the sensor l e an Ke  bac oca

t he rrodlidcamneca:dmmi systabledtiotops cetond atonevies dalingac BISLReagiffpupfiohhendyst em
The over focal % th of the system may be any of a variety of |engths,

i ncl udi¢f Tf’ ﬁ%fsca@w ang rﬁ?ﬁsersblemwo?r tmt%@@nsm@a}wvr%gt’swdlq n one
i npl emgﬁ%ﬂrgmpf the di scl osure, the back focal length is no nore than
about 16

[0021] In accordance with a further aspect of the present disclosure, there is
provided a modular camera subassembly. The subassembly comprises a sensor module,
having a sensor, digital signal processing electronics, and a back focal distance of no more
than about 16 mm. The sensor module is configured for connection to an external recording
module and an external power module.

[0022] There is provided in accordance with a further aspect of the present
disclosure a module camera system configured for operation with any of a plurality of lenses
having different focal lengths. The system comprises a sensor module, having an interface for
removably receiving a lens mount module. At least a first and a second lens mount module
are removably connectable to the interface, each lens mount module having a different focal
length. Each lens mount module focal length is selected so that it can be mounted to the

sensor module and added to the back focal length of the modular camera system, to produce



[ 0023] The nodul ar camera system preferably additionally conprises digital
signal processing electronics in the sensor nodule. The sensor nodul e may
further cwopoicesens i nterface for renovably receiving aptCurustéoomeddierodul e.
The functional nodule may conprise any one or nore of a recording nodule, a
power nodul e, an in/out nodule, and a user interface nodule. [0024] In
accor danceewll face length pbthesspemt Tos ovard! frcaklengthdifsled aystenemay herapy pEa

provi ded . ul ar. capera risin camera bady havin i ensor
nd o rorey g D RERE e Rt i, BaREr T B o erode Rt PretaRgud o

havi ng ches@pRANDHEN SEBRRINCIos@R0he ba@CRRA 18mAN i ehNAYIdFarRatldt § §lms
segnent. In certain enbodi nents, each of the canera body, the first nodule

and t he secdf3odulec anedula| emsabl sysicon pedtrabllycaddtiontlll omhgises Aigitabast
one assenb] ed configuration 8F t he nnﬂu es Elaces th busﬁiegnents in
comuni*EAE] BIYCHES LHERMSE Heiheisinser madHis: ThhaPspemeftls may L fomprise

el ect ripalnGRRBUBH Gahb b ATRRY £RGN iRLHSNE NOANL eFhd TuS@ISRaIe ARy S. I n
sonme enbodi ments, every assenbled configuration of the nodul es places the
bus segoBprise hmy conwumbtacl orecwiding madie ot pewer modulepemniefout haduleeand & s
functional. el ectrical comruni cati on anong each of the nodul es. According to
sone enb8dP ﬁf%?mgﬂg'canera body is rel easably connectable to each of the
first and t con [ r e - er, e.
10025] The. Hodil ar Eanar ey W2y BHRGS AR GOTRCREH AMRRHE AL A
enbodi mpeonided 4 medfliar sedmern dohpridogpameaa bady Baang bm gnagedisher and ating baecond
nodul e conprises a_power nodule. In gne enbodi nent, the nodul ar canera

f ur t herse@BEr 1 Re@odulansaneraaainelude ¢ ifiny modubhavingm sccend etegmenio s a | n

e e il M s L T R £ e

and t hithdfibumodelgrapdtise ©0omt &S c areBlAsddliscinneIABTE t€ oot Bithige NA Sleadt Bn&OME
enbodi nents, each of the first, second and third bus segnents conprises a
PCl  Expresdledconfignption offfhsmeodules plass tedup sespeby aanaaugisalop yathesglect  of

th t. di | tur Us,.. The | [
appar st L i TR oo PR LT ERR; ML BB ARARAAYRion' Mo ERaR P "0

sensor nedduldrih SomBdmbodingditd & foreTBadodiBRhS, &gy 586HBIed RbeMRihfordatiBEL
i ght and provide an output representative of the detected light. The inmage
capt ur i”f‘fﬁ]“i%ﬁ&"?‘oﬁﬁ ths husspgaess i gmypunigatiog withieack othratn e orapeen thatieamist put

represept abhyie eREwlhe cgl%gn%%c%gon among each of the modules. According to some

embodiments, the camera body is releasably connectable to each of the first and the second
module via a releasably connectable adapter plate.

[0025] The modular camera may include a variety of modules. In some
embodiments, the first module comprises a recording module and the second module
comprises a power module. In one embodiment, the modular camera further comprises a third
module having a fourth bus segment.

[0026] In certain embodiments, each of the first, second and third bus segments
can include a power bus, for example. Additionally, each of the first, second and third bus
segments comprises a SATA bus in some embodiments. In some embodiments, each of the
first, second and third bus segments comprises a PCI Express bus.

[0027] There 1s provided in accordance with one aspect of the present disclosure,

an image capturing apparatus. The image capturing apparatus can include an electronic image



light into a digital format. The inmage capturing apparatus can further

i nclude a processor configured to communi cate the digitized sensor output
onto a diwbtalo/s3 I n addition, the inage capturing apparTatsa@9Inessié ncl ude
a housing that contains the electronic inmage sensor, the digitizing nodule,
and the processor. The housing can include a bus interface configured to

el ect r ¢sPwahpying 8 pheality oh sengprgileragntpengd, irocetagegmledibibbris.rtbelsinsor dlemends t ai n

enbodi ts,. £ he housi.ng al so, i ncl udes an.en e t hani sm caonf.i gur ed
Co. physycis fight DaigiRiRdn Dl hFeiiivalr BEERR I e o2 sipedl
enbodi mpphidtustif@udtis Gi di bifie g SRSV thAUdoRVErtd the GHPRT RPRAENIVOSS th@detected
communi cation on the digital bus. [0028] A nodular canera is provided in

accor ddighé intptehdiggiel Hirmakdhedmagecaptengl pppirasucen fUrther mxdiedeas poassson can
i nclude_a.canera body co i sj.ng _an image sensqQr and. g .first dul e

| nt er 1 SOBTERRE 7 paypicaty be hplprCan i diacdns el disobt réhidmdhan

el ectriifake %Wﬁﬁﬁ%lgp}fh%tﬁd 84 inkRitie @XRBNE thal REnIABAULAEICRORE dmESNsdnisit her
include a plurality of nodul es each rel easably and functional |y engageabl e

Wi t h t Hbhe detening trodyleaard the processoh Tok hohengtiremclofle afbes pitenfakeicoyfigired

nodul es. Each of the plurality of nodule onprises a first interface in
cert ai ﬁ%ﬁﬁﬁ&?lﬁ%‘m %(’.nngﬁé{“f fhlgg%/] Bustie rafdé@éﬁ?hi%m%@ @ FEHARRTPEYH tBRd an
el ectri : 5! td i i 3 i i -ace can
be' 1 ol RSP hadRh ERken I EBhRh Rl G Pl st bEBLRES,

nmodul e with ehé adetachalldi tiodwlal lly, cartamn elnbotimansd, thouglgitizgd pensaronuipht tihe
first interface can be electrically CouEIabIe with the electrical coupling

por t i orfOBPTEsied PRYTP CopaPication i s digtiahd

Ws to communi cate signals between

t he camera tmgy%a_ndAt E?dﬂp%ﬁr% 'r:@ng%vﬂfed tiH%C&JrH’J&L Iobidh Qtham)gﬁJe@é Fafe al so
i nclude a second interface iC y tnclude a mating portio and an

el ect r idisdlosnou fihe ngpdphar tamera cdihiachEt krgmparbodp tompridihears ecardensol eid &ace can
be releasablg nech nicallé matable with the mating portion of the first

i nt er f d&8t Bedwgaperdece; hhe Sihardgke nicefass peldes § mehngpaioaend g elesmgipl e.

The el i : i i bt . iLgured
o bo arupiERafifibl SRR rhoMaRlisl D aE Rl b B AC BRIl PBr GR0UE, G
first idatierdleseblphiné &aletiodallykagaichitle with thb earpérdbally hiyd @ith RRdbEEse ofhar

certain epbodi ments, each of the nodul es al so includes a bus segnment for
conmuni ddbe RYpralityodimodidsneash ehbernlyality; oftrapddesecamriisene fysicmifgiace in

interf 1.0 . {0 i LSt i f - Of h of the
ol ur al [y i€ et (FERRE, AERL o bliing ot P B0 GGG ocFRERe

cor r es pmgen Jhewshting poritoe @aofdt infdirRacé edebeaklcaably méchahralpy taabicwitlof

nodul es_ can be | ocated on a second side of the housing of _ _
the mating portion of the first module interface. Additionally, the electrical coupling portion
of the first interface can be electrically couplable with the electrical coupling portion of the
first module interface so as to communicate signals between the camera body and the
module. Each of the plurality of modules can also include a second interface which may
include a mating portion and an electrical coupling portion. The mating portion of the second
interface can be releasably mechanically matable with the mating portion of the first interface
of each of the other of the plurality of modules, for example. The electrical coupling portion
of the second interface can be configured to be electrically couplable with the electrical
coupling portion of the first interface of each of the other of the plurality of modules. In

certain embodiments, each of the modules also includes a bus segment for communicating

signals between the first interface and the second interface.



t he correspondi ng nodul e, wherein the second side is opposite the first
side. [0030] In certain enbodinents, in an assenbl ed configuration, a first
nodul e ofwohelopl7sr7al ity of nodules is attached to the cagcens2momyydiand t he
remai ni ng nodul es of the plurality of nodules are arranged in a stack

extending fromthe first nodule, In sonme enbodi ments, the a first nodul e of
the pluralit0B} nobucedaie gmpradseenty theclysdimerfarsdedi eachpok dsopliraitylwfe of

t he pl 1LY .Of es ri ses, a power ,nodul e i n.sone . enbodi nents. In
cert ai #ﬁgéﬁ%%%]lsorrlg%{@?%}é asgﬁsg%er%%eup%usgnfg ?ﬂg'ep‘foﬂﬁeirfci"{aylgpwoflﬁﬁu?&% SEORPri ses
a user inrifacd atachiotitk elaally iof woadlel 0sin ¥é 108kt &n 6 QEIPARIsKRIJI PR Mukihgldre

canera body. In certain enbodi nents, at | east one nodule of the plurality

of nodubesorEsaprdirgmoguleoshirpig thiecond HdsH|opPhwteshabrsasidedy conpri ses a

rel easably habl e adapte | at e includin he first nodule interface in
sone enbodi ﬁéé\?@ [kb%ﬂ%"gﬁlg{’%ﬁg’e%g%ﬂ‘[ aségﬁg]iehff’ﬁ Brah e Ad WQH‘E}ﬁé’ff or
transmthé phgalitfRGenctRla DatuaR tb Mee Edmh@h vo ehbiake radninBEnSREQNSE the
interface. The bus segnent can al so include a power bus for transmtting

power Hdeabenot modiles sare j amapgddade aasterkt hgesdug fbn nherfirstcmodil®0B8koma some
enbodi nent t he canera inclu | ens u nodul e can be . rel easabl

conn e_(:te rhoéi'?%]t%l t]i’ee?qgrsﬁm?ﬁ’f’}ei 0%?’2% lﬁa@gtyo?fn'gﬁ‘gh%sacr?mpé‘s%ﬂvaﬁﬁkg @aﬁ%‘ﬁ?-a{* %:/an

al so i nebdrdansdadI@peing PRkl & reRauRe c]§>x%bﬁ§e%aab§&6ve9%%iﬂ%hﬁe%ﬂqé)%ﬁ%ﬁdé&}sgr face

of the camera body. The cafera body further conprises a secon

i nt er f doecerteinearshirdiynentsd af senatd owdlileyofe igaplesdiitye ofirhddudactonofrisehe pdedral ity
of nodules.in cgrtai n enbggj mentf. L0034].Accordi n% to certajn_aspects of
the di SBIHALT BOIUefoafipwred dantus!ess BRI tHhaDrGamPEr badyade o ur i ng

t i | -on l i 1 is ng uni furth
appar atdishoiin i@ i R84 ond BRITRU S Sariit H&ﬁﬂé}p%%?" O Rfing 3] oL 0T

include a first bus interface having a first t ectri ‘connection

| ocated on 40031ist Theleanndra bbdy tromsisega relbesally Raichabie Admsier flagendadingl so
i ncl ude, a secogd bus interface having a second type of electrical
connectPofiTst Bdrisantgriace igisprae gmbpdimeRitsusi ng opposite the first side of the

h ing. F I ' L tion.
operably coldfahle s RGHERtdl chYPOLEE aBREIEL IR RCPRERINER iR Of

el ect r ibeadecoahadutti mrerfatbandub kecopdninfetféd el is! degedt Ednr Sbo eNI@BeENt
interface of a fi rstt_épe | ocated on _the first side of the housing and a
second PONGRBEMER B MER0Y cp Pety e s dstiyiseateqmd terisesand interiseond si de of

he v a0 SRR BRSSP B Pl RS R 2
cert ai meleasably connectable to a lens mount interface of the camera body. The camera can also
include a handle module can be releasably connectable to an interface of the camera body.
The camera body further comprises a second module interface releasably and functionally
engageable with each of the plurality of modules in certain embodiments.
[0034] According to certain aspects of the disclosure, a module adapted to
connect with a modular image capturing apparatus is provided. The module can include a
housing and can further include a first bus interface having a first type of electrical
connection located on a first side of the housing. The first bus interface can also include a
second bus interface having a second type of electrical connection located on a side of the
housing opposite the first side of the housing. For example, the first type of electrical

connection can be operably couplable with electrical connections of the second type of

electrical connection. The module can further include a first engagement interface of a first



enbodi nents, the first bus interface, the second bus interface, the first
engagenent conponent, and the second engagenent conponent are positioned in
t he housiwg@ 20m/@Bi76w nul ti pl e nodul es havi ng t he sanme ceofriusesssmet o be
dai sy-chai ned together. [0035] In certain enbodi nents, the nodul e can
further include a repeater between the first bus int erface and the second
bus i ntt¥p§ ksated PReherE Isileod thaxheusingrad aieecand gnaagmerérmtbéme@fm segend j r st

b
corta OB Rege b S RE R P B bOMTHL TIPS oDkt A BERRH BRI s ace

are Serdadlbe AoAG @REPRY falib® toghBer FRARPERemb iHRMBcRLITETe REGRIAVHEM Sertaidhe
first bus interface and the second bus interface are Peripheral Conponent

| nt er cemhedimentpr Biss et npe iedace) ﬁh@éﬁmdnb@smmrfmﬂbe s Cﬁlga@mebtjs
i nt erf%%e and the econd (pus i nterface ar

hi gh bandodrh: AL B SeEnd eisargpent Cpﬂlgoﬂ?” g%)a‘f%dﬂpmht E‘é WA g’?ﬂ %"ﬁses

are SerhakipRThodilés HRemgRhe ate CARBAABHT tdkrétcﬁiswﬂaﬁea m@é@kﬁess buses. In sone
enbodi nents, the first bus interface and the Second bus interface are

conpati bl e W003lat  Inecestaint mwlmmjh thamddild chn Hutbesincllide aa¢pehieabitwebr ee

high b h bus bl e _of | t bout /s of _dat
b uonBabtsbgs P ERe Aad e hafBR i Phe e choals i gﬁ'éta%taﬁw@%%ﬁ?gh
bandw defvuses ﬁFs‘t)HPsr infBface kil Bthe AdcDnd BES fn&l;'ﬁE@in LRIRURHirh e €116

Express, and XAU buses. |In sone enbodinents, the first bus inter ce and
t he sec;mﬂd)dbuems nh@ﬁlfsabw mteefatuandwma sexnp dtis bitcarfam: tie Serjpl ATAl ddnypadblesuppor t
ses conpri se two or_nore of

b | h f
an' | ni dPY REEHHELECRE POF EmppSesehty the THOa P gy By SHooRhDEY PifEBeq Spi
Dus. "2 e b m Hipon @R BRLoRRt R0 R Seork BT bR ARMLITROLS i ARPG] The

nDduIe can |nclude recordin xten i'ng between I'rst 'bus
i nt er f dms 1adatechandsibe aachbnkdusis iimeefadeaare compatitle mwﬂéasngvo high dadawaith hr ough
t he noqul e. The no mﬁl& al so |$I ude a gower bus extendi ng between the

first 5 RPBFRABRICAING &t Herst B Miphphradyiite bpsgsere Sgnali A hAsadt Rermgergbwer
t hr oughe §iGotERCiAk conh@&d@@ éfs‘@ bAYRR %%Bm@‘%ﬂ}f)'oﬁl ehtsP Y ugl%s 1Hteﬁ§cce°arn%1{z‘ege W th

certain aspects o osure use vmt a’ no canera system The
adapt ersecmdubwes mamfabe asoaigitibdwitl at brastebteeshigid Sadavidthnages. Captd1néfg
apparatus and a functl onal nodul e having .i nconpati bl econnecti ons, for

exanpl éhreheehbandwitth pensiae each qah"thl%ﬂfega\e%bﬁkq“hé GR/gof datatoeehpphdondapt er
e e I S
second ADA, Paiphefa Centpeuentdnt@rconnect Express, and XAUI buses. In some embodiments,
the first bus interface and the second bus interface are further compatible with a plurality of
support buses. For example, the plurality of support buses comprise two or more of an Inter-
integrated circuit (IZC) bus, a Serial Peripheral Interface (SPI) bus, a 1-Wire® bus, and an
RS-232 bus, in certain embodiments.
[0036] The module can include a recording bus extending between the first bus
interface and the second bus interface, for transmitting image data through the module. The
module can also include a power bus extending between the first bus interface and the second
bus interface, for transmitting power through the module.
[0037] An adapter module is provided in accordance with certain aspects of the

disclosure for use with a modular camera system. The adapter module can be configured to

connect a modular image capturing apparatus and a functional module having incompatible



second type of electrical connection |ocated on a side of the housing
opposite the first side of the housing. The first type of electrical

connect i omocar/degi7eper abl y coupl able with an el ectri cal pconiseanioesiof a
nodul ar i mage capturing apparatus. The second type of electrical connection
can be operably couplable with an el ectrical connection of an expan5|on
modul ecamegtitas niduPampbankicaadapter apeduth samdrgheds 2 foyene Larexampl- i€l ude a

first g&%@%@(ﬁﬁﬁ ofq E: Ef'{an?(é\l%bl)c? ﬁ]%%féqagﬂdés ﬁgt rbﬁg Er(Paec d av%n@t%hpshvg@%%fand a

second engagenen ace | oCa e SECO sing. The

first eogaed nsaﬂﬁechaﬁ fdchRd®nGaTshagdodf the housiig dny @&e&d’iﬂtbuls $ntexdadeil@uingd t o
fasten the adapter nodul e together with a nodul ar i nmage capturing
appar atagend time of elesiigalesrgaerting Aecatadt wr F sideothn hblésnéﬁ 0@%%&@@“@‘% tfhat is

conf i K elgio 1o f alﬁ]t eﬁﬁ&g}%ﬁggﬁ Rfeg rxncnplcgigrlmee § 019%}1 etra%l)% c%u SERRNIR Y, rmd_ul €.

[ 0038] Irs ype o &1ect connectlon IS

oper abé%ctﬁ@élﬂloﬂﬂé&loﬂﬂdfhh ﬁqb@meﬁmge cbﬁtﬁﬁn@ﬁpﬁrﬁﬁi m}ﬁasleccﬁﬂn@p@bf eRctricsl some
ot her enbodi nents, the first type of electrical interface Is not operably

coupl amrmevmrhcanﬁee m@ﬂwccnqn!ﬁéﬂ@fmtéla@@ﬂwrml C<i>rmeetmna@fean Pipengipr grodulgpe of

engage rface i s not tp . faste her th the second

type ong’r‘?g éﬁl@ﬁtcarflﬁctaesryftggle 0% ?ﬁ% ﬁ?rhfiFS ﬁﬁ %Vi shgpgement

embodi fRH:Re 1&&%‘ & Bl fYPEAOLS BRIRISHERA b @E&fnﬁ%gageﬁleﬁpﬂftérwé @6kate@ fasten
oget her wi e second type of engagenent interface. ccording to

t th th th dt f t terf [ 0039] A di t

yet anom H@rsea(wbs:cﬂe of the heuspre §én tirdiesgd gsmenteinteafappdul terof aclomivepe il &

di gital | | t t d d. Th t
ol udE s B UIeCN AR BARIF (DA LT O b T <D e PENRER onal

modul e'%h@@&éam@'erngggewenpﬁmér%erc%ﬁtﬂeyofr@g&aﬁ@w FanRechabhRdtg hiig arnsor
nmodul e. In certarn enbodi nents, a first group of |east one of the plurality

of funmkm&mahxmhdngﬁhaomﬁlmeedmeEKMymhMe|ndlrectly rel easably connected to
the sensor nodule in a first gonstruct ro e a canera. haV|n%aanDtion

confi gurati BW38] n dB/eERiA g FRthtke fi g &eQP"c?ﬁ beggmegion 1§ o2 e of
the pl LﬁJ:Abﬁe/w% th! Bh@{iﬁls ofRdLes c%ﬂ'ﬁ\?cggn iy, @f;ltslovhe%m'be@hh{e%t {h% first

releasa connecte e sensor I'n a second construct having a
still qmahﬁQdeahcﬂnuﬁ@@mehshmtc$e@hWnaﬁmhmﬁiMnmtﬁm fehends eyyeoof piedukd i s

indirectly rel easably cannectabl e to at | east one of the plurality of
f unct | BiEFachofi BSt iP5 o CPEASEREAIPIFriaee ‘ééﬁéﬁ?@%&&d?éﬁ‘“%‘&ﬁ?‘ °ryeie A

vari et y. of 4 (AW enSORLEAURRHLANS BEE BRSSIRlEs. hRckSh LRSI LTRNLS

type of engagement interface is configured to fasten together with the second type of
engagement interface.

10039} According to yet another aspect of the present disclosure, a modular,
convertible digital still and motion camera system is provided. The camera system can
include a sensor module and can futher include a plurality of functional modules each directly
or indirectly releasably connectable to the sensor module. In certain embodiments, a first
group of least one of the plurality of functional modules can be directly or indirectly
releasably connected to the sensor module in a first construct to produce a camera having a
motion configuration. In certain embodiments, a second group of at least one of the plurality
of functional modules can be directly or indirectly releasably connected to the sensor module

in a second construct having a still configuration.
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at | east one functional nodule in the first group conprises a recording
nodul e. I n sone enbodi nents, at |east one functional nodule in the first
group compoize7si7power nodul e. At | east one functional pomaisb@oiosesihe fir st
group can conprise an in/out nodule, for exanple. In certain enbodi nents,
at | east one functional nodule in the second group conprises a handle

nodul e. The 94041 e Iwpaentan capbadieenigeths poer mulwicds findiresily msleasaly some
enbodi e S 0 R &o i.0

const r aopiiskie S EiRRe oFOBRbENTlald oF RS AN B sensBE deelbte o
enbodi maMter modl42] In sone enbodlnents at | east one of t he functi onal
nmodules in the first group is different fromat |east one of the functional
modul es in ﬂwliecoﬁdvagﬁtywpf moqple epnfrgurationd 6eH Pasadle. In Bt F@bO@mﬁ]ﬁ

conprls fu ti.ona dul es dai s chaln d toget.he
assenbibdethobn Beb il iRt rEAR AR s o b e P St ot ¢ e
pr esentenfhodih @t helead oﬂ?fﬁhﬁdoﬁtﬂ nkbdld ih kY fiRRg gxi%@%()mbﬂse@, affm{ﬂé} AlodGRNET a
systemis prOV|ded The net hod can include detectlnglew¥] | east one

ulg,

pr ocesdenst gfe nsizamabmodulduh thedirstagraepicdnsgompaive ea lrs/y@t Her emptnbe of
ai,] abl e rst ci at with one or

o o P e al LohS P DieR G RERRRE ool rfiRerE RIS oture

can be gidu&etring nahdie m,%dhfec&awn@aa@&B@ﬂeﬁs%umef&%%ﬁﬂem%h%erﬁmnﬁml e. A
power bus extends between the sensor nodul e and eac the plurality of

functi olmfastecamumrstru\ttns e XY R eondighatiomelitesiirst ¢pnstewdt spmbeifodwi avehgeratiothe

nmet hod can Eg% i ncl ude recei ﬁ% at the sensor nodul e and over the
i nput HRE 9“‘3?T$¥§anﬂﬁﬂ§ H%Vg ®fynal from one of the one or nore

avai | abl e TiipGd2) POVRS sHRUELESHimERS, Hﬁ%&?%@%’f‘ t]?é RRACHSR! HaRulS 39N fikst ng

over the power bus, an output power signal to the plurality of functional
nodul egréwris ddiﬁea*mmfmm rat Bystaine off tlenfuastiofl tiodulel ur ﬁllelsegondfgcliumd:’i ce:mai

nodul es certain enbodi nents, .the nethod conpris |cat o each
of the eawégwe%r@effe A EFORaF ORGP & | 5%%68"%8@6“9\?3? SoRE BT ?f@

avail a I .of the available flrst power sources
b«h%etﬁé[race RSSMb1eaGH eeﬁps %ﬁi{k

shoul d on power In sone enbodi ments, the one or nore
avai |l abl e fﬂO@fﬂpowﬁbaﬁdmgCESaﬁ@h@Tbgﬁdaoﬁhhéqhékmt@BCHQW&(aSﬁuﬂ&m of

associated with a single functional nodule. In one enbodi nents, the single
funct i GHEMPHBEUPEVEOHDA Frgulir AR AYY R yis pRrokidedn Ehe vastheth can fipplege power

sourc e%e&%ﬁ@é b%patpf%\ﬁ\ﬁ ron%%gge%s?orc(ﬂna 98’18818 ﬁl%(ah%t @fda \M(;dlal a cglln@faag)}s{e}ﬁ, Yhe

functi onal
presence of one or more available first power sources associated with one or more of a

phurality of functional modules. Each of the plurality of functional module can be directly or
indirectly attached to the sensor module, for example. A power bus extends between the
sensor module and each of the plurality of functional modules in certain embodiments. In
certain embodiments, the method can further include receiving, at the sensor module and over
the input power bus, a first input power signal from one of the one or more available first
power sources. The method can also include transmitting over the power bus, an output
power signal to the plurality of functional modules for consumption by electronics of the
plurality of functional modules. In certain embodiments, the method comprises
communicating to each of the one or more functional modules associated with the one or
more available first power sources, which of the available first power sources should be

placed on power bus.
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nodul es, for exanple. In certain enbodi nents, the method further conprises
sel ecting the output power signal fromone of the first input power signal
and one owormroa7sEéeond i nput power signals associ ated wpCh/ts2a@9m05839ondi ng
one or nore avail able second power sources. In sone enbodi nents, the one or
nore avail abl e second power sources conprise an external power source
connect abl e 10844anetn semstanhodinerds, afici gguer pure apdilable fisd nayer nwgtdee. | n

yet ot her enbodi r?%z the one or nore %vai abl.e 2650 d puer, soyrces
Sompri SETIPES BRVAS GEAVER Dk Aiogtasds Bith i SPe LadG BSUHE TRBRE 1 o
t he sengmsodimentt ahe BREIEFuIIESHRNTIINJApriktFa PRAWINGS (LR40]e dvhBibI€srsiA- B

are perspective exploded views of one configuration of a nodular canera
syst em paweacovragarompnse powabhsclirpesntan Heseyocitad Wethed plurplilg4d] fupicgenaé 1C

shows a_| ens ens unt nodul e nd brajn dul f the canera system of
F gur e TEOFHES, (o SRein By OPATTo e PO gt S oy Thatat |
r epr eseffibti e kighal frOH onBRAURE first uf GoWBI0H LR aB@ITRE Br $363¢ §EBohA input
accordance with enmbodi ments descri bed herein. [0048] Figures 3A-B are

per specrawe segoplsadatiadewsh afcoamspohdmg eon for gnoratyakablefseeontigriw casowaerer a

systemjn accordance wth enbodi nent. escriped herein. [0049] Figure 4 is
) S e BRI Pest TOrE TG S e SRS A e

enbodi & sHERE thfdtaBR 61 AmetalQ3@)n Vih Q%Qnﬁm%ﬁ% tfle K&R6r HoBYOf, Jhe
brain dul e of the canera systemof Figure 1. [0051] Figures 6A-B show

front avtberr eabodiinents, tfe triecoadmpt evailbttuseeond pbiver sanmessacaystsem bhttdry gur e
1. [0052] Fjgures 7A-B show frqnt and rear views of an expansi on nodul e of
the canusedipc hanfisrassemply elepsably conqneeipbi g the sensge oty nodul e. 10053]
Figure 8 shows a rear view of the user interface nodule of the canera
system of Figure 1. 10054] Figures 9A-B show front and rear views of

anot her enbodi nent of BRIERKDREIRIRTIONWOETHE DRAMMBIGE system i n accor dance
wi t h enbodi nents descri bed herein. [0055] Figures 10-12 are_perspective
views of addi®f#dnal Fegveisd] Ardhess prsneaiis exdgdsdevie ko Af iogticariignaiqmof a

accor dagge W dabh SRR NeordSRE Wil Sl flls described herein.

[0046] Figure 1C shows a lens, lens mount module, and brain module of the
camera system of Figure 1 in a disassembled configuration.

[0047] Figure 2 is a schematic representation of various modules in the modular
camera system in accordance with embodiments described herein.

[0048] Figures 3A-B are perspective exploded views of another configuration of a
modular camera system in accordance with embodiments described herein.

[0049] Figure 4 1s a schematic representation of a single module in accordance
with embodiments described herein.

{0050} Figure 5 shows a rear view of the brain module of the camera system of
Figure 1.

[0051]) Figures 6A-B show front and rear views of the adapter module of the
camera system of Figure 1.

[0052] Figures 7A-B show front and rear views of an expansion module of the

camera system of Figure 1, particularly, a recording module.
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DETAI LED DESCRI PTI ON [ 0056] Vari ous enbodi nents wll| be described
hereinafter with reference to the acconpanyi ng drawi ngs. These enbodi nents

are illusvoaved7srid descri bed by exanple only, and are mot/usaaoenasdsto be
limting. System Overview [0057] Referring to Figure 1, there is
schematically illustrated a nodul ar canera system 10 in accordance with the

present di st?§3Lr e Figprenbslvs taca aview of e ueeh ipfarfach sodplenglr thieycamssr i bed
her ei n.a en?‘o?pt i gn, camera system it is to be understood that the

pri nci p}éﬁ 4" 8t e present disclosure are applicable to digital still
caneras, di gagsal Vikeeres INEBaHoAS VR Andfeaflviivisabf Sidthdr amsbdimEtOsY saMer as
(DSMC). [0058] In addition, the description herein will be primarily

di r ect €¥pansion meoduiy/ef aceiimend systeromi assordanteopth aahtodmpenis descobed Irseipr esent

t = HO iti I dul es, t d '
50 cont ik | 1echs 12 i Bl NG 5P B oL AT FRaT B PrGa A o,
for  exappi® cofiBirRions HRDBAhQWItREmbeNARSA deSbedRbRIS; Stabilization

nodul es” or features: neutral density filters and nodul es containi ng neutral
density filters; brain nodules with or without separate el ectronics

nodul es; user interface nod - t nmodul es; various system bus
configurations; recording nﬁégfég'ﬂgﬁﬁ%ﬂﬁgﬁif@ﬁl ays such as LCD displ ays;
cool i ng_uni j&jsef! ey LRRsCenttioBitn &t 9% e &%b@@lhe}’éi@a‘ﬁeﬂmerre%rﬂﬂg Hapdl es.
[ 0059] The canera of the present disclosure nay also be provided with or
conpat iabdoapanying rdaaviags. ridass ersbalimees anoillnttsated andpdetcrixdnitsexdnglle onlyt er
nmounts, nmatte boxes, fol]ow focus controls, zoomcontrols, and other

f eat ur 889 g doLEREKed {9 BSIRHBEN in the art.[0060] The pre-cali brated,
nodul ar aspect of canera systens provided herein enables a user to

construct a nodular canmera in a variety of configurations. For exanple, a
first brai nSyepdml@vamagwhave a first, smaller sensor size. Wen a | arger

sensor, rec i.ng ea,.recqrdin eed oy the i IS desir t he user
rmy ancoup SOGIN o kBT O R T ol foderreareas SFebded Rapefiin g he
brai n gpdy 8 oWnt fechiigndd With (BEPRAENtidFosuRN A IHRBSSE MDLEndReydBdulArpsyst em
using a second brain nodul e having a second, |arger sensor Size. Al of the

r eassempbimadhnddidnbsd Vietdin tdyea smgmndcdmei rsystomiulie i &n beeuralgtstoralt ihatlthey

cali brat.ed for am ess functioning without the need for extra cal.ibration
o ad) BECHERG o; Bpoprot St HRISHRe 1o TR G0 FHEErEorUgHa opIgt her
brai n ¢coRBAngNiel W ERANE siNGd RRRInlAmBHE EH8RR)a new

[0058] In addition, the description herein will be primarily directed to the physical

electronics and optical modules of the present camera systems. However, additional modules,
components and accessories are also contemplated in the systems of the present disclosure.
These include, for example, any or combinations of lenses; lens mounts; stabilization
modules or features: neutral density filters and modules containing neutral density filters;
brain modules with or without separate electronics modules; user interface modules; input /
output modules; various system bus configurations; recording modules; various displays such
as LCD displays; cooling units; electronic view finders, optical view finders and handles.
[0059] The camera of the present disclosure may also be provided with or
compatible with rails, rods, shoulder mounts, tripod mounts, helicopter mounts, matte boxes,

follow focus controls, zoom controls, and other features and accessories known in the art.
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canera or canera system |0061) The sane exchange / upgrade capability
exists with respect to each of the nodules in the systemof the present

di scl osurwo 20tmgg178he particul ar technol ogi es used in tRreTaBRIOVEI3M®AUl €S
are deenphasi zed in inportance conpared to sone of the prior art systens,
since the nodul es may be sinply renpved and replaced as upgraded technol ogy
becormes aval048] e. Mr@rﬁxﬁé}lbrateﬁenwmaiss%wérﬁam sxstenpre prayiderdghareld in a

vari et constructs, tha be ta l.ored .for ifi.c uses b ppi ng
vot or o toRet i et mp a0 bl i SErit fiorRPEE Rty £ R B

swappi figst bien bfoame € aXikat, dch ARk kerdsoy 51%1 WG a laF gk erld®Xd k@c@rdlfg)ireﬁx anpl e,
the canera system 110 of certain enbodi ments can be confi gured for use in a

first tesasingiepeedupt g fibe lstdﬁfmeds hlamtumgméﬁe geoupke DSiguscothst funstippaland a

second_c truct. c ed,.f .ot i .0 ti tudi o ENG
const r TOEES AEEREE RS e F podih Pk PR b Do Ao FHEBYTE 0 can be
confi gioddlal Bystens ubidl @ s@@&ﬁitwruﬁtmwﬂe AhMAL Q steRd AREheP WdsaPlife. ANSE f¢ct for
portabl e use.” Users Gan generally select froma wde variety of different

const r rasssbégele mdidnlgs onith tlee penond d:ualarmaqh;ibiocatbeomtomm@diyeaahbtaltmi fane sane

nodul es nati ons nat i o of nodul.es can be cross the
o b seantife dpiiion iy et B Sl dur St ClipGtioN &° AGSTeRl yost ThE B

Wi t hou{heﬂ%@ﬂb%g?a@e Y ehasi@r 63t 6r4in &fm}ﬁﬂ&lﬁk C\@itt}ﬁd%'@ thRREA Td PurbiHEh Asw For
exanpl e, the camera system 110 according to various enbodinents can be

cust oneanerhoguanectaaystanr ay of constructs including, wthout Iimtation,
bl e, studio, noun ndhel d, .professional, and

till, t t
(S:olnsuma;TD Iﬁg]ﬂﬁg[s ecﬁamgrfgclgq_r,lggéppgrﬁ e%%’lﬁ BB THE TRESE 'greaghAbS syst em
110 in oldgfé§ iR SYS8h Ak 8?8% BRBbGe. (ﬁ{ B@ng)t aﬂﬂpf&]’ﬁlo} esAlbld r?n% 116.

The modul e canera”system 110 can al so inc e and i's con ure

functi omaidsyncﬁimgaa@ﬂ&nvpﬁahzﬁhm iafportarice copipaedad somelul 8 prioe bndiynigngt | east
one recording nopdul es 120, at |east one user .interface nodule 122, at |east
one powFe Hisdurdulesmayde simght regioved Apdreriane s WPSERIES techpologn heggnesdapt er

modul e, 128! 0§%dwggﬁé}§§§s§em b ?? %ﬁﬁég %‘gl%dqﬁ% \}a)fqgtltyl%ﬁi%o ts tﬁzﬁn one

of each type o not 1 nc one he nD u es shown
W t h r espectailoed Fogspeeifit uséki@,l dvi appilg|ayid/of Fearraygih e helddiul@ysuirbendiciethe W de
variety of other types of nodules not present in Figure 1. Brain nodule
(0063] PreemModalgd 12e s vapning;the Brayy lfnﬁihﬁetl heé selhfer aﬁﬁ@m rammodie. kBnpri se

example, the camera system 110 of certain embodiments can be configured for use in a first
construct suited for still shooting (e.g., a DSLR construct), and a second construct configured
for motion shooting (e.g., a studio or ENG construct). As another example, in further
configurations the system can be configured in a studio construct for studio use and portable
construct for portable use. Users can generally select from a wide variety of different
constructs depending on the particular application. Moreover, the same same modules,
combinations or sub-combinations of modules can be used across the various constructs,
allowing a user to shoot in a variety of contexts without needing to purchase context or
application specific cameras. For example, the camera system 110 according to various
embodiments can be custom-configured an array of constructs including, without limitation,
still, motion, portable, studio, mounted, handheld, professional, and consumer constructs, or

any subset thereof.
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any of a variety of video sensing devices, including, for exanple, CCD,
CMOS, vertically stacked CMOS devices such as the FOVEON(r) sensor, or a
mul ti - serwor0ewa78y73usi ng a prismto divide |ight betweerCrlis2@enssis. | n
sone enbodi nents, the inage sensor can include a CMOS devi ce havi ng about
12 mllion photocells. However, other size sensors or sensor technol ogies
can al so be [08@d. [ TS Ajoduler semerac oystang U 8tindndes & venwarmed aclectmontye (or

00046 e iogRitel ) and {50136, TR maahft imer Sistert 39051 st Bita ynd 38 1

(3072x13R3f Rt € 59 ﬁm@lrr&na)ly en%ﬁl@abl@emgr one%r%%}e )6p§®r§‘ﬂgiolah?&§ isludl®s & least
(4096x2304  pi xel s) 2048 etc. " horizontal Tesolution,

Quad HDn(eeec@rdm@Brﬂ;ﬂulzé 6@0 .k leedtohe u§€5kntérfé® rgoduleSllZZZQxaQEmpnhpowmo@le

resol ut.i.on, reater sol utions. use her in ter ressed
' n the 4 it gRe leaefe’éenzwoam 4%0-n BRE PN rr&‘;r ‘H’Eé”"xlz% UAntd S
refers tion
Corr oo E“ﬁ%ﬁﬁﬁ%ﬁ%‘%ﬁ%’%glﬁﬁ*‘éréﬁa‘lﬁ%ﬁiﬁﬁrg‘eﬁ?’is?‘% SHER "r?%‘%é"?ﬂ?%?*sonds
t o abouhcl2@Oneosr n’rmree)fp}ne(mbsmes[ §Hobm] willh eespech soFigoan! . editeonblpthasyssmal | as

about 0.5" (8 mm, 2/3", S35 (cine) g% mmfull frame still _and 645, but it
can be 140 mayiaeludgewide vagienipipbier trevee moqylerpRtRFeseRiigdigue b one series of

brai n nodul es, sensors are contenpl ated having sizes of at |east about 10.1
X 5.35 Mm 24.4 x 13.7 mm 30 x 15 mm 36 x 24 mm 56 x 42 mmand 186 x 56

nm  Addi ti or&‘aigmgoddie i mge sensor can be configured to provide variable

resol ution veI out utting.only.a p eterm ortion of. the
sensor . Forqé(}éﬁp o ‘é’ﬁ‘ga/“?)e:é %H@n'thﬁg’éa"b%@ges mr?ﬁcﬁ?fnémé%n be
confi g%ﬁ%ftaovﬁleltﬁw aldklé%éns'ir% Refiy frﬁéluhfh% f St ngleo@@ﬁ ¢4, RERA
output. [0066] The brain nmodul e 112 of certain enbodi ments nmay be re erred

to as tslmkéd)CM(hS ‘deatest fueh aatherRD ByON@nschi@, Hoa makanpiser aril’dyus;ngaesp@scrl bed
her ei n, ers _can. sel ect. different brai dul es. 112 or "brains "' around

whi ch tﬂ vigde HeBUPetY etk Hher SnEqFE B OSSR BRI thE iaRE sy seRinflde a
conf i gtt'fr@rbsoaémé 9;%? aff&ﬁ ﬁzam i8n S,ﬂatoeélgo rme@anfdtwrs% {Rs 6 qesiopn the

resol ution, such omnsanp In subsequent |y processing the out put
of the tsﬂmehzrgxds@alyalebﬁeusmﬂeo out put at 2K, 1080p, 720p or any ot her
resolution. For exanple, the_ imge data fromthe sensor can be "w ndowed",

thereby redu@P$l] ¢ h 89 O R | BCAmRRGAN RS FORMBGGH f oPBRt Mdghet
readoutoys (g0 16:9 (2048 x 1152 pixels), 2:1 (2048 x 1024 pixels), etc), “3k” (e.g., 16:9

(3072x1728 pixels), 2:1 (3072x1536 pixels), etc.), “4k™ (e.g., 4,096 x 2,540 pixels, 16:9
(4096x2304 pixels), 2:1 (4096x2048), etc.), “4.5k™ horizontal resolution, Quad HD (e.g.,
3840x2160 pixels), “5k™ (e.g., 5120x2700) horizontal resolution, or greater resolutions. As
used herein, in the terms expressed in the format of xk (such as 2k and 4k noted above), the
“x” quantity refers to the approximate horizontal resolution. As such, “4k™ resolution
corresponds to about 4000 or more horizontal pixels and “2k™ corresponds to about 2000 or
more pixels.

[0065] The sensor can range from as small as about 0.5" (8 mm), 2/3", S35 (cine),
35 mm full frame still and 645, but it can be at least about 1.0 inches, 6 cm x 17 cm or larger.
In one series of brain modules, sensors are contemplated having sizes of at least about 10.1 x
5.35 mm; 24.4 x 13.7 mm; 30 x 15 mm; 36 x 24 mm; 56 x 42 mm and 186 x 56 mm.

Additionally, the 1image sensor can be configured to provide vanable resolution by selectively
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speeds. Alternatively, brain nodul es having different sensor sizes nmay be
exchanged dependi ng upon the desired effect. Additionally, the canera can
be confi guoedicdoswpsanpl e t he output of the sensor to yiperaszoodesmsoat put at
hi gher resolutions. In sonme enbodi nents, the sensor can include a Bayer
pattern filter. As such, the sensor way of its chipset (not shown)

out put sugatimgr @py @smndfttﬁgnn@:bmmgnl@s" tg@i Senser.- F@reféﬁmp]@r thsl Slﬂfesquagé(pr thet ect ed
by indivi dual é)hot ocel L s of thetJ nsor. (?/(% ﬁ%tﬁa“ ef ensor

of zes  uPais MerRSBRERS aftbs ST o pg N obusst 1 e e FesdlisBar IR Carrer a
syst emfiod diga Pupsent di sclosure. |0068] The el ectronics contained in the

sensor and el ectronics nodule 112 are digital signal processing electronics
for processil®$6]l magkhalbiam wagelaridd dycetthio @emsignentThey heakfermddole theay be

confi ed to. deliver an t d f
char :atgk! é‘i‘a?nst‘? c‘g‘e CI?’\é‘Fraei‘(yé?‘/FB] Ll@fva“ n iecglil\‘)é’gasslb‘{? g]@ﬁ%‘g?“ns%‘gycaﬁegdfﬁtnver t ed
Intor QW{“ 't;rah rhSRUE LR “Blaify’ ’ra?(;u%dq’tlhléﬂ {He§ 38 bARPEHIM e sf K SHERavtY

second ( , erein the raw data 1s conpressed and recorded at a rate of
at | eastmaboude o Bossihbps $onfrgumtibhe recordi ng nodul e 120. In various
enbodi rrents frame rates of fre;i)m about. 1 fps t boug 250 fps or. nore can

be achi eved|0J} exBlPPp agnerq gan F3ohrecondigrredds ?lretsﬂ]é‘“P’ésgBF}h?%tEYn
settin r t
of frodophiudatt SANAHIGRONS b OSBETR Syid df%?*ﬁ%é‘%‘qﬂ S oo P of 21 oS

from ab#yt OSOpﬁlﬁdolﬁ,b)@uhy amsr fepdutidh. & of dkdimple, els@inwgedatarfﬁdxethefsemabma 1 and
about 125 fps in a quad HD node, from about 1 and about 160 fps in a "3k' "

resol ut Wé)“rﬁor’fﬁée thegshly redymnabrisize obihe pRitimeen andallqwing f“’rfkghq’é?élpli‘t i on
d |
nmoae. &%? nfa%vgl?c bréﬂﬁ Mggu]@s bR a&ﬁ‘{eﬁe%meﬁ&‘?' Q&SNRQ du § éhfgg&lirhe

COITpI’ES 1on e ectronrcs can Dbe carrle e braln

conpr egigp@idirg edn’ GBidesir@ibetfhe Addifidiallyommcahea @ parahiigebd p opsaidplcan be
i npl enented wth software and anot her processor Gener al purpose

pr oc es lesr quipwS e seppeitte meédwlégo prutpart S 9EQ uaﬁr&clnaqomeef‘dntmm%gl@
pr OCESSI@QS%¥ ry mc?udlése? %a Foratt% ’As Q?chc‘?ﬂ‘é%%&’ %P \92{ 8{ ftg) Qh]&get?@& be in

the form'of "a commercia y aval i é conptession ¢ch

conpr esEbwh) bephni que te@re’g@ﬁm‘gdaﬁgﬁmﬂeg h)ﬂﬁe IREG 2)9Qﬂu§tl@ﬂdalédrcte@rb50t her
conpressi on techni ques. | 0069] In some embodi ments, the conpression nodul e

coul d mmu@u@hcmenspttm INFRGACHIOT oNBY 6f arfﬁiﬁytydtfrﬁmusmeis 91 athsr petspie

d
conmpr esph a0 {erlgi Osaqc))/:’be 4D nﬁh? m%%uﬁlr ORL&3 §ys %}“ BPay ?eag?)algcg)%hl%eianpl e, the

subcorrponen para npressi on o
conpr essi on [owsHy| e TRY elb‘é@orﬁcsf t:dsr&am@d DE @FeS Wi arﬁiOéIQd’tﬁﬁl&isQﬁmﬁm: P12 are
digital signal processing electronics for processing image data captured by the sensor. The
brain module may be configured to deliver any of a variety of desired performance
characteristics. For example, light received by the sensor may be converted into raw digital
image data at a rate of at least about 23 frames per second (fps), wherein the raw data is
compressed and recorded at a rate of at least about 23 (fps) into the recording module 120. In
various embodiments, frame rates of from about 1 fps to about 250 fps or more can be
achieved. For example, the frame rate may depend on the resolution setting. In some
embodiments, the camera 10 is configured for frame rates of from between about 1 fps and
about 100 fps in a “5k” resolution mode, from about 1 and about 125 fps in a “4k” resolution

mode, from about 1 and about 125 fps in a quad HD mode, from about 1 and about 160 fps in

a “3k” resolution mode, and from about 1 and about 250 fps in a “2k” resolution mode. The
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conpress picture elements corresponding to a first wavel ength, and a second
processor or conpression chip to conpress picture elenents corresponding to
a second weveloargt7h. | 0070] I n some enbodi nents, the comprassioncsdeiul e
conprises one or nore JPEG 2000 conpression chips. In sone enbodi nents, the
conpressi on nodul e conprises one or nore ADV202 or ADV212 JPEG 2000 Vi deo
Codec (RMEE HVaniagrde 4 poprtatheanory e edule, jon theospanrapasto shesiorics £qpbe

conpr essj I P | Qi i ecs
vy | At TR G BRRPRIGRER PRE 18E R bl Sln e T Bl BRI e
conpr i separatBehiprorine HeBhphISendddbGt? Qv {rodad snolvdipkadabr fG@maRpagdse [ 0071]
The brain nodule 112 can be configured to perform nmany types of conpression
pr oces FEACEHIOTE, ABFiia £eSt9R GRAPEHE PEQISSOFS sPefiakiendefopimaggiPhecsssing MAY by rdn

modul e F]o;' ?exg)ﬁ?l?];eo LB %E)pcfg orneagétpo%ictsec%g rﬁeqﬁ%ethz: f}g to? %e%n%ggr%ﬁ#g%%aﬁ) fb%é h.e
t echni ques™ pe or med’ y e I nmage processing system For exanple, The i mage

pr oces Sdohpr&yivh @RipCiaik frefosas kicgtipadsibe téchfidae i ReofRged Witk eheofPRG00RI ues
of the red and blue data by subtracting the nmagnitudes of green inage data,

t her ebystandarg) 1 ofericamprespienteshniquetber of zero val ues, as well as other

effects. Addihtional t he . e .prpcessi nq.syst ca erforma

ot at 1 o] 00497 S s bR B SR RERiSY ST (NAREE A bR ASICus. ¢ e
CONpr essyi BPGACENRBhEWT Rahy QoiBskraly RaiibA RompRYLien khdpsCan chiBs@f. and ype
that benefits fromthe presence of larger strings of zeros to reduce the

si ze ofconipeessionpredse thayamaude sphrompheerds t@allp0reilieFgompression loé imagd n
nodul e k? can belc nfkggred.to C ress thS,iNQ%% data fromthe sensor to
resul t $3H- BOUPATRIT P GTRPESIOnguoGile mayse pIL PrOEHor 8T SABPIEsH P to

confi guofibrds® piARleYel @itk BOMEGRITRE €5 81 B vEGIofH!Gind SUERORS prolitdsoibi hout
IinitatigﬁfsJ EG 2660. thionHPEG, any DCT basegﬂgogec, a%y 8%decodesigned
f or comompsssking cREBo icompessipicare ¢lerBats coRBEEdndikiifof nmnondwaaidngth. t echni ques.

Mor eover, a kﬁh th ot her dul ar conponents in . the system the

modul ari ty Jodt eb ?W%@B?&mﬂ% 51 SRRPTPBIOPOPRENC CORPFEES PN OB Or
pr oces sjppg; @W&Hﬂﬂ@%i&nocm%é'lﬂggﬁﬁ%%ﬁgné}ﬁs,ttﬁ@ G&gb@%ﬁ%ﬁl&p@o ef1eW
techni ques energe. [0073] pendi ng on the type of conpression techni que

used, tdme oranpreusDNa02metAdDE210f JRIGE 20061V ides Coded elaps bepilmbleatiorheAsaddg t o
provide_a.visyally | ossless out For. exa Le many of the conpression

; [ ut . ,
t echni RRCHotlet"BH TR LR e ﬂa&ﬁrefgf)r@_a&%_nm e URRTIEHINF SE ST RUYES,
wher ei mphaMERGHIRESREES 2ilhhE HoRPBLVIS Ind. TR Smb&lilehts ML hYreb n

module comprises one or more RB5C635 JPEG 2000 Coders available from Ricoh.

[0071] The brain module 112 can be configured to perform many types of
compression processes on the data from the sensor. In some embodiments, the brain module
112 performs a compression technique that takes advantage of the techniques performed by
the image processing system. For example, the image processing system can be configured to
reduce the magnitude of the values of the red and blue data by subtracting the magnitudes of
green image data, thereby resulting in a greater number of zero values, as well as other
effects. Additionally, the image processing system can perform a manipulation of raw data
that uses the entropy of the image data. Thus, the compression technique performed by the
brain module 112 can be of a type that benefits from the presence of larger strings of zeros to

reduce the size of the compressed data output therefrom.
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| ower conpression rates and | ower quality for higher conpression rates.
Thus, the conpression capability can be configured to conpress the inage
data i n aveayiwdist73pr ovi des a visually | ossl ess out put, POT/US2009/069316
configured to allow a user to adjust various paraneters to obtain a
visually | ossl ess output. For exanple, the brain_nodule 112 can be
configured t®02bnprk efzh@eibﬁ@a@én&eaih% cap bosprlagEehlp FUPPISSOC AWaER 6: 1,
7:1, 8:1.0 reat I i t r 1 e
ot gurisclroB 8 Ehor 48 AT A DREUE Seog' ity T oEBFBSWIC AL 87, (e
enbodi renfigured teapphainy kiodul @mbisdsiaa ieciRGe GOOPLE DSt Fiths@llinfigatioh, JREQUt 2: 1,
3:1, 4:1 or. 5:1 . [0074] Additionally, the brain nodule 112 can be

conf i g#PBR MetigiPE(, anyiBET based gpdest anyredeodsignsd ifocompresingieBdwanl e,

t he cangra -pc ' [ e S .on: S i nterface
modul o 2 et MPPGT e, U7 el BEELL AR NUEN R Df i Fhe! BB o

112 to cofpbgats e BONREEHS| the medilsrty Téfushe bihis anBIBaNIAdi SIS fort bieEamer a
110 can provide for variable conpression. [0075] As used herein, the term
"vi sualcPipressisn eégd/or ipsoqeating deslinigucs e bedecospmrpad as Heghnolgse rderdapared si de
by side w.t original (never conpressed) inmage data on the sane display

devicepegﬁg:'mug 8P%§Fy skill in the art would not be able to determ ne

whi ch i nage [p@73) he DEpGIdNR o the Bpk €S HAPIEsiBLAL8Mile ASEAUTRE Yaribased
only on a non-magni fied visual inspection of the inmages. Additional aspects
of t he pprasfeters etithemoppesssiod techniqua bambelsdt tagrdadesn Wawalyi lngslesapuatpiil. For es are

di | di us. P t |icati Seri al . 12/ 101, 882, fil il 11,
2008, SRUPPRed dilo MearEiEesis SEHaRS ek Poove fr Briapsleg o1 SHEBh | s
her eby cofifRiAGH Hhed Bierthl Bhenaecdsielsd, HOGLRIGAN AN ki et Quille for

connectors provided on the expansion interface 1 brain nodul e 112 of
sone endbwdi wempssiine| wthss anvbripwes qualptyt orahtbher coutppession Faies. ERanspltleg

referring to Figure. |IB, in one emhodinent, the brajn nmodule 112 includes
Var | ouSORBtTREED EHEOHSY CrbPe (ORI Y CUHPES TPt Ao SUEEUE TPHOGH | ous
enbodi RRRGLRy 13MER GRAPNES! O Qhfibieh YnANE REr BB usY VAGRs (BrdhetertRM
BNC), audio in and out, data and/or or power connectors. In sone

enbodi mbtiirs 2 whellpriedstessrodiphie Fbi 2xampleythe bramenoduledi 2 cenberoohBgiset ko as t he

power button 102, [0077] In sone enbodi nents, various conponents internal
to the BFRIFS %*efdﬁﬁl%el Blafh CBBPICSHEY 481%° mééoﬂpbr%ﬁt% ST Retele, for

exanpl %mb%lﬂrﬁe%'ié tKordin mBBuIORT S C&l bd E¥Mfigured to compress the image data to a ratio
of 12:1 or higher. In some embodiments, the brain module 112 achieves compression ratios
of about 2:1, 3:1, 4:1 or 5:1.

[0074] Additionally, the brain module 112 can be configured to allow a user to
adjust the compression ratio. For example, the camera 110 can include a user interface such
as on a user interface module 122 that allows a user to input commands that cause the brain
module 112 to change the compression ratio. Thus, in some embodiments, the camera 110
can provide for variable compression.

[0075] As used herein, the term “visually lossless™ is intended to include output
that, when compared side by side with original (never compressed) image data on the same
display device, one of ordinary skill in the art would not be able to determine which image is
the original with a reasonable degree of accuracy, based only on a non-magnified visual

inspection of the images. Additional aspects of the preferred compressed raw onboard image
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pass filter (OLPF), cable connectors, etc. In one enbodinent, the sensor is
renovable fromthe brain nodule 112 and can be replaced with a different
sensor. LwooMmst73Modul e [0078] Referring to Figure 1Cpcrhms2dmmsesierodul e
112 of certain enbodinments is provided with a | ens nmount nodul e interface
113 for releasably connecting to a c%ngl enmentary brain nmodule interface 115

on a | ¢lat handhog waprbilitics e dpclpsed im 8-S hiaignt Anrbisatiorp Sefal U8 1 8820f t he
caner a e ha a.di ' ton, I ule
Ta 1 o DYEOPHLAT DR el AGTRT a8 s A d S cHl SEEHRR P hes ! 2
conpl enBedrpdritet By esferGe: Hepdnon a | ens 116. [0079] For exanple, a user may
rel easably connect the I ens nount nodule 114 to the cameraqsﬁéstem 110 using

a plurality [8076punin aigitisal tp sheloomnectprs rsetvided ehthedixpwston inteplace s thlpunt

nmodul e ;114 and, cor.r ondi ng.porti.o f the |ens npunt ul.e interface 113
el T a kS O RGP R PRl 18 eftsakREnt B0 FRYPE oPaN for MRk A s
t hr eadegfeitoFig@t ¢B, AR AnbbRndne e PRI ThodRE Ul BincRides {afsRis tdsheoford he

brain nodul e 112 includes an electrical interface such as an electrical
connectléd 00 Providiog dati mpetndiidirnetpy. IThariak estbodwadnts, soer fermscioonhéct s t o

di |l ectri.cal int t sh he  br ai
P ool o UIBH ang oF 806 rviggte (§ Bn RN D el T hn® Bk G e P ar poMELs f aces
My COMRhh&Sord MAbinStehbdHinfneC td thain rﬁ&ﬁﬂﬁﬁi RRIIYPESe o] doaork Qlich

conmmuni cati on between the brain nodul e and one or nore of the nopbunt nodul e
114 andstepdvenmdultd®]0X.or exanple. In one enbodi nent, the electrical

interfaces al the brain ule 112.to communi cate drijv ignals,to the
| ens 116 for Ohﬁ%tl]\lona dRE\R ﬁmggfgﬁ?i’ﬁgvi’wslcé?ﬁg’oi%s. “1‘%%1‘]0 §%Hén°dulie

embodi ety PE%&&BI%.S HohoRentd darl iBEHE§S: @(alngféfﬁﬂgrsr@.g.ga&a&i&nﬁma
interior surface 119 defining an opening for receiving the lens 116. The

| ocki ngpass fifjerl(TH_HE), tabtzhtcmmedomyeta. insere dndlodoménmgthe Reespt isaemofatiltidrolens 116
into the opening, |locking the lens 116 into place, although a variety of
rrechani‘E?rErafrb?’Og‘égt]é%?‘becat”% rF@ﬁ‘éedl"i‘ﬁ“?ijﬂ?%reﬁP%"@éorar e possible. [0082] The
nodul ar canmera system 110 is preferably configured to cooperate with any of
a variety of conmercially available |l ens systens froma variety of |ens
manuf act ur erlsens Muisit Modpleur al i ty of | ens nount nodul es 114 may be provi ded,

each havin ai n_npdul e X . .
g [%0'%] Re errlflng to Figure 1C, the brain module 112 of certain embodiments is

provided with a lens mount module interface 113 for releasably connecting to a
complementary brain module interface 115 on a lens mount module 114. Figure 1C shows a
lens mount module 114 of the camera system 110 in a disassembled configuration. The lens
mount module 114 is provided with a lens interface 117 for releasable connection to a
complementary interface 134 on a lens 116.

[0079]) For example, a user may releasably connect the lens mount module 114 to
the camera system 110 using a plurality of mounting bolts 121. In other embodiments, the
lens mount module 114 and corresponding portion of the lens mount module interface 113
include other mounting mechanisms such as snap- or friction-fit mechanisms, threaded
mounts, etc.

[0080] The lens mount module interface 113 of the brain module 112 includes an
electrical interface such as an electrical connector 103 in certain embodiments. The electrical

interface connects to a corresponding electrical interface (not shown) on the brain module
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interface for rel easable connection to the brain nodule 112, and each

havi ng a unique lens interface such as RED-PL Mount RED M ni PL Mount. (Red
Digital Gvoenw/Zsamer a Conpany); PL Mount; Canon Munt; Rchars2Mo064316 Medi um
Format Mount; Mam ya Mount; RED 6 17 Munt; Linhof Munt; or Al pa Munt.

| 0083) . The |l ens nount interface on | ens nmount nodule 114 is preferably al so
conf i gifterdaced 1p &f dhesnampugimedyie | Hh| Tiheylestrica] tafasps may pRIBPHTE 4 WSSy st ens
fromt | ens n y I but w to L hni-tatil vari ous
oi o5 of FhEeL SRR Nak B YRy E5 X BoniPito s R, s PR Bl it

50- 150 ofi¢ bt dBRS @Tthé hdhinzi@edalt € s andihe 18rs50 6ok kk &BplerIn Ohd kmbodifehgife an
18-85 mllinmeter (T2.9) zoomlens, a 300 mllinmeter (T2.8) lens, 18

m | | i meleetricpinptogfacesedlow the brrin mfﬁfE}Fe‘r]ZGCFICOTDB)UHIC@WSQHVE@W?SHP tetleps [ . 8)
lens, 50 mllinete T ..8) | , 85 millimeter (TI .8) lens, 85 mllineter
(Tl .8?0rlaén&n°§'?a“f6%yfﬁcf’flfl%hte)é?ns(eq?' .8) and/or any other lens. In certain

enbodi ment s jo@81p0- MRGofel drhtBRiRENtE, FBe fns ZM@hdeeNS), indliddsBa RiXkiHg] ﬂiﬂzgrmer
(F2.8) zoomlens, a 300 mlIlineter (F2.8) lens, 15 mllinmeter (F2.8) |ens,

25 mi | khdretisteripFburfgy 118nsfinids anidpenimstfer recfivingdihe lenss 1 65Bheridckingstng  ( F

.9 .85 il ljnet / Fl .9 b d. Each | t
rodul o 78 i BERGHABa BerroLay PEIBHITh! e ol BHbTE PERHE REFadEp 1 o
whi ch ¢9RMh6MROLAY, 8BS PUHBRMESanishe TS ASSEADINE 1bmalibasbetadhess et o,
i mges can be properly focused upon a |ight-sensitive surface of the inmage

sensor ppssitide.ai n nodul e 112. | 0084] The focal distance of the nodul ar canera
systemis t I.i ne di stance al ong the optical, path.betyween the | ens nount
nmodul e Iens?‘:ﬁmzharfa _‘Eﬂé“alf‘rl"@”?% _W“bﬁquléé’ée%er‘?wgscoi’%r @scof’ﬂ‘éra@lﬂﬁr}bf t he
back  f gﬁf?‘bf Qb%‘?g 6f c&hﬁq@fc'f‘«il]l&ké@ail?%b%l I}nm%n?s’ &A% \lta%@tyfd?qa{s HARERAGEOf the

| ens nmount no Aplurality o ens ount nodul es“may be provided, for
cooper dhusp phutdiity helend dudvar modnles 14 ystydr preadhd, | cacls hawvog b beonfmaginteed t o

attach_a co rcially available |l ens onto. the podul ar canera system of the
pr eSeniMEHAE! G5 GHEAsHIE FeTSUNR riEUNER TPAYE d bf dcEChPRHIE Reueslent

di scl ogyeg, i Ll.lchhg’svﬁlif[?ﬁﬂl M G{x\gkﬁﬁ) %)gﬁP.PtLhﬁ}o h{]e(}%eﬁtﬁt%iépﬁ?ﬁ]erﬁae'&%%%ram‘ the
conpl enentary | ens nount nodul e and brai n nodule 1s about mm mm 46
mm 48 Gompaby); nith, Mouro} IGanod ddoured Nikaa M duangMedidai dfoemat Mount;h®labhagk f ocal

| ength _of the sensor nodule is no nore than about-"16 nmm in some

enbodi %‘Pﬂ%{%@rﬁ?@‘?‘ﬁ‘é&rﬁé’ﬂfﬁ%o‘ﬂ%Oraﬂﬂ?M‘H’“bne embodi ment, is about 12 nm
[0085] As di§gassSeoitnd s Rh&mt FhieBhd 69 1edRALA mARRE G4 ¥ ptdl& 260 RER

syst em of
configured to receive any of a plurality of different types of lens systems from the same lens

mount type for example, but without limitation, various sizes of lens systems including a 50-
100 millimeter (T3) zoom lens, a 50-150 millimeter (T3) zoom lens, an 18-50 millimeter
(T3) zoom lens, an 18-85 millimeter (T2.9) zoom lens, a 300 millimeter (T2.8) lens, 18
milhimeter (T2.9) lens, 25 millimeter (T1.8) lens, 35 millimeter (T1.8) lens, 50 millimeter
(T1.8) lens, 85 millimeter (T1.8) lens, 85 millimeter (T1.8) lens, 100 millimeter (T1.8) and/or
any other lens. In certain embodiments, a 50-100 millimeter (F2.8) zoom lens, an 18-50
millimeter (F2.8) zoom lens, a 300 millimeter (F2.8) lens, 15 millimeter (F2.8) lens, 25
millimeter (F1.9) lens, 35 millimeter (F1.9) lens, 50 millimeter (F1.9) lens, 85 millimeter
and/or (F1.9) lens may be used. Each lens mount module 1s customized to a corresponding

lens or lenses such that despite which complementary lens mount module — lens assembly is
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the present disclosure enables a user to construct a nodul ar canera wth,
for exanple, a first brain nodule having a first, smaller sensor size. \Wen
a | arger woenswo783desi red, the user may uncoupl e the | ens/useamessvelul e and
the el ectronics nodules fromthe brain nodule with the first sensor size,
and reassenbl e the nodul ar system usi ng a second brain nodul e having a
second atthched dherelensuages carebe pjoperdy facheedrunps seligitsensitbivelaca gt the tthegesecond
brain qodule]9re au npt caIIy calibrated for seam ess functioning w thout
the neéd ol BXira’ u? ration or adjustnent steps. This allows the user to

upgrade the |g6gagor Yhd Reul dishcd1@ehd MoRblf BaBeradyRieM KRB NMes diSRARY a
system The sane exchange / upgrade capability exists with respect to each

of the alsguhesplical phth bepweearthe @emuntrh@dsysi@@mnm@cef @nrdc thersensat burthsea f ocus
calibration ar.at us h.al.l aws. f.i ne adj. s.to to.the focal
i st anddin BeBRER 1 5 kb vhe 951 @iig? MM BRChin Piodiler AL diafoerh ¢ aice

into aGERHRE of MR 1|en§ﬁ1%ﬁﬁtex§oﬂd]e t/ﬁ?lﬁf@lﬁ?%&'ﬂ&ﬁ'm&ﬁﬂt %o@ﬁfé@%na‘&*’lﬁ'br&ﬂ@élﬂ'f&g

| enses, or focal |ength changes due to factors such as ténperature changes.

Such a coepdriimat mith thepewodtlas cemprahsysteng eash aknwelhcyam tooafighed do vatach gont r ol ,

|i ke a focus r a user, can, easi | eto 5| i f nd speed
heC | orem e N R R TR The R T et BL e At et B dsiyte, LR P
cal i br gt &0 rRRRRE # éb%o%n&%fm f?fa;rés@ﬁrcﬁ&ﬁoswwmawe %déﬂ]%ﬂgth@s&ch?hdt @fs nount

nodul e 114, the sensor nodul e , or a conbination thereof. In one
enbodi netak focalh]@ngnht ofrthe c:ainptmamanyl leanp pnasmn usodude amk bmdedlodu]etm @bdwensy nount

dule 114, F I f | f
g‘ébiid?mw% BRATEE moh B psberlserat el SR drHeRp B herhe: B ca
path begt L E‘seﬁ?d? u%‘% ﬁdqﬁlol'ee‘%ﬁn Qf)oﬁb%urtnn'p i99%mt @ﬁ@@%n%ts‘rﬁﬁﬁ rd N Sone
enbodi ne 1 I nches or less, and, 1A sone e i ments o about

0. 0005thmnheetbrah@s&onédph&hm&mtmnmymmé1@m a continuous basis, or in a
stepped function. of focus _calibratjon apparatus that can be used

with the cark@f8sl sysf*éﬁlissc%%rth%@& srdibeated, araddule aprsghef the aamera sysieanef
Appl | C?j}ﬁ @r%séﬂ? dlsgl% s8ednds e(%ﬂ:? ?&%tr@ﬂw 1518@(}]{19&}]1 {J Mt?’y oﬁ@xalhlﬁ)\fg

£
20009, I's I ncorporated erence inits en erern 88]

Addi t i dnah In;qdutehﬁve»gpaﬂ‘m @marmd;uh@s sizgé. When ahglgdr 8énsopiRRlesiresly S @& rﬁhyscl osed
herein may be connected in any order to _each other, and/or to the brain
modul e unghipke thgdensimewt madufesind) the elestaanics mpdules:foap dea brag rpdils with theahi ch

'S 2 SHSIRALE SRPLAPRALRLAN SRS ASURLCM A0 bRSH HALD réanbas

nodul es lar canera system
second, larger sensor size. All of the reassembled modules with the second brain module are

automatically calibrated for seamless functioning without the need for extra calibration or
adjustment steps. This allows the user to upgrade the sensor without the need to purchase a
new camera or camera system. The same exchange / upgrade capability exists with respect to
each of the modules in the sysiem.

{0086} The system may further include a focus calibration apparatus which allows
fine adjustments to be made to the focal distance between the camera lens 116 and the sensor,
in particular to take into account small changes in the mechanical tolerances when changing
lenses, or focal length changes due to factors such as temperature changes. Such a calibration
apparatus can have a relatively straightforward control, like a focus ring, that a user can easily

manipulate to simplify and speed the lens calibration process.
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a sensor and el ectronics nodul e 212, lens 216, and various expansion
nodul es i ncluding a recordi ng nodul e 220, user interface nodule 222, power
nodul e 2240 20rpas?7eut put nodul e 226, and opti onal adapt ecTrasdelocB28.
[0089] As illustrated by the dotted |lines, the various nodul es can be
connected to each other and to the brain nodule 212 in generally any order.
The canera 4988 m 2B0sopemnerhbodiments, the lfocie calibretien appandtushrodpdrg sl therest i | |

referrin o.Figure 2. an optional e stabilizati.o dule 218 be

br ovi odtey b st i e o Prosalel B 48 F9soiiaarubdad The ERECHARST | n-one
i npl emapdasf O ont RELLAMGS, Sthé RhfideZalibRRo Mg fud id thchRied GRihI1EnE thdudt
connection in between the brain nodule 212 and the | ens nount nodul e 214.

[ 0090] nhodularlil duBore ehavap! e thie sfocush ealiboaidne sppafatish ef same remtegdsnents aloOvof
Figure 2, including th rain dule 212, recordin dul e 220, user

nter § dobuniiataduDdet B s FnRB I BoaPtih R RoF R 8 dhe G Ohdapt er
modul e 228 §BY2 RRhEECHETRL i) seihBlehitodinfen® aldie 09BTEn@Rs oh §ess OAHIC HP QI NT

nodul es of the camera system 110 of Figure 1. Alternatively, one or nore of
t he nodmitesiméntt baboan@O0Sinshesmor 2¢50. Aldjusingnt enad baroa adiohfisnentasis,@mit he

nodul es of t canera system 110 of. Figure 1 in_other enbodi pents. Adapter
Modul e a[%@@flﬁ%ﬁ%@?-r ’W&‘Pz@?a‘?frf%‘f‘ﬁ ceflbfawg%anp&ra@fs Bahpahesre’ BHEike [t es may

have a sgrgtléxingtd)éscﬁ)ifbecp N2l eln sl @E‘f LIPU%. %E%ﬁhﬁ@étioﬁﬁ@%?&%&ﬁ 34@35491”‘1./ or

el ectri connection types. e ot her vari ous ot ules in
t he sysAgplichaor, Aledene¥aldmbee 04Ma009] whizhfiadeoipppeed By rdweng ihhignantitetpe
connected to each other or stacked in any sequence, as described herein.
| 0092] PEH@radapter nodule 128 in certain enbodi ments which enabl es

connect i on nag%gg” %Pﬁig\%h%‘l , tﬂ?d&:pg?ss&g{x&&%le%omi ok 3G HRrd @241&9@ on

t he ot her a var sensors nodul es having variety

of i nt efifcdesed thefres nla® Heecomaelédin ynyexdandeshch Diger opid/enal thadapi afodardul e
128 provides an interface between the brain nodule 112 and various

expansi Bns fgtipraity . ijustratedewith sespeit he) Fravaul evhigh is g sdieniakie serreseetatieoniul e
122, power nodul e 1 N rin t ul.e 126 f.th ystem
110, Tl aanrereeb e e Bl UM TR B Rt Bl e IR PR A 2 e

adapt era ga@ged sdlad&ndnitsatapiien1nliaise? 1528nd bR exbaisi@xaapties ifchrlirdapt er
nodul e 128 in sone enbodi nents provides )
recording module 220, user interface module 222, power module 224, input/output module

226, and optional adapter module 228.

10089] As 1llustrated by the dotted lines, the various modules can be connected to
each other and to the brain module 212 1n generally any order. The camera system 200 can
further include a lens mount module 214. Still referring to Figure 2, an optional image
stabilization module 218 may be provided, to enable image stabilization as is understood in
the art. In one implementation, the image stabilization module 218 is configured for
connection in between the brain module 212 and the lens mount module 214.

[06090] In various embodiments, the modules of the camera system 210 of Figure
2, including the brain module 212, recording module 220, user interface module 222, power
module 224, mput/output module 226 and adapter module 228 may be generally similar to or
the same as the corresponding modules of the camera system 110 of Figure 1. Alternatively, -
one or more of the modules of the camera system 210 of Figure 2 are different from the

modules of the camera system 110 of Figure 1 in other embodiments.
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mechani cal translation between the brain nodule 112 and vari ous ot her
nodul es having a different nechanical interface. In sone enbodi nents, the
adapt er rwoebw/a&B3pr ovi des el ectrical translation betweemusheonbsas ri cal
interface of brain nodule 112 and el ectrical interfaces of various other
nodul es in the system 110. | 0094] The brain nodule 112 includes an
expansi on interface 138, and the expansi on nodul es including the
|nput/outpu2 fnduﬂga 6, recording nodul es 120 and power nodul e 124 include
a first int Swhich i's common to each of those nodules. In sone
configurati 1]t herdfeing AFBBULEFiEdrds MTAYB] Bethpildl© BRI modtlee ntddidve anal
expansion interfaces 138, such as on a side of the brain npdule 112, for
exanpl éanc[tm@ﬁa}hww élxrwaﬁgn&arrnwh@@mla@ém%@rbfyp@hencyplane}@cmaluwmﬂt@nnay not
be nec anlc ectrica r efM.s€e, conpalt i le with he f|r t

i or 1 hoes 108 s offcE Sald, SR, offe edElal A uf B SF ksl gy
exanpl anerm@ OYDANGW meﬁ)abfb%c&nﬂ;&ﬁemﬁgacncmhdf&ﬁQ@d&k@@m ét’n}CQ“@ﬁ@fc@t& with
the first interface 142. To address this i nconpatibility, the adapter

nmodul ed¢8behbtrales a brain nodule interface 136 configured to cooperate

wi th theexp terface 1 the prain dule 112, and a nodul e

i nterface 1wggnf |§lﬁ gtﬁ)m(?g‘gﬁg?%f’éc afrherfﬂﬂ(rég)?’fz?téf”h%%eéﬂa?lgﬁgoqf%m@ommn
to cerpahefXRANLRANMOBAY! £3 O EBMEATRIcAHa8%SIRMIAd On #RUSthet RddARApT er
nodul e 128 all ows for cooperation between the brain nodule 112 and the

expansabmwngduwegﬂynéhmdpnngGMcsbmamthMHQDEObuHm@metnﬁﬁﬂhéeun@hﬂmbutput
nodul e 126, ordi n dul es ower. . nodul e 124 and

{00561 <At cFieaiota ddurter mngien 28 R SandutrGhee oM Dedrin o ar ety
of braim ARFYLESs fﬂanﬁ&ﬂ@%ﬁﬁlw G Sﬂ{éere%%ﬁx%' ABANS 180 fists Int@FRP h§ddufdul e
is designed for use wth a first %raln nmodul’e, and a 'second adapter nodul e

is desﬂ@hepbWarmu&éethﬂmnd/osen]mn/«bumuamndminMQ ofﬁlhgmamraswsﬁnaﬂwf?hmt and
rear perspectl ot her. conf.i guration of u

caner a243pd Hanod] maﬁgr: ﬁ@felagi}oalmr BELIACIIS o aﬂ@tﬁ.m?&l%? m t he
brain g@ﬂﬂégﬂéggzgf Figure 1. The nodul ar canmera system 310 al so includes a
| ens 316 "and adapter nodul e 328. The nodul ar canmera system 310 can al so

i ncl ude var ij@93] nodidresxanipdd, utle regapthe niceinbr d2$1gn reodiel esbddients gevvides er f ace
nodul e 122, power nodule 124, and input/output nmodul e 126 of Figure 1, for

exanpl éﬂecb@ta@ahtr%lag%mwmé ther braip mgdviee 1319ndgyarieps giher sqdal eﬁé&ﬁ?@% t han
t he ex@ﬁ?@éxﬂ%@&%}ﬂcﬁﬁ it@face 1 P sorh@® ml;lgyllxﬁentg,hﬁleaéj(ﬂime? m&REu19g 3}%§V1H&C| udes

a narr ow por [
electrical translation between the electrical interface of brain module 112 and electrical

interfaces of various other modules in the system 110.

[6094] The brain module 112 includes an expansion interface 138, and the
expansion modules including the input/output module 126, recording modules 120 and power
module 124 include a first interface 142 which is common to each of those modules. In some
configurations, the brain module 112 may include one or more additional expansion
interfaces 138, such as on a side of the brain module 112, for example.

[0095] The expansion interface 138 of the brain module 112 may not be
mechanically, electrically, or otherwise compatible with the first interface 142 of the
expansion modules in certain configurations. For example, the expansion interface 138 does
not mechanically cooperate with the first interface 142. To address this incompatibility, the

adapter module 128 includes a brain module interface 136 configured to cooperate with the
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344 termnating in a first interface 336 configured to cooperate with the
interface 338 on the brain nodul e 312. The adapter nodul e 328 further

i ncl udes wownthar’serti on 346 having a width simlar to trhatusedowbssie

expansi on nodul es 120, 124, 126. The wi der portion 346 termnates in a
second interface 340 configured to cooperate with the first interface 142
of the @ppwmg wierfaod if & en 1rObraibamedule$12,[apd Fghodie snterfave 14Q@apnbguradéiul e 128
of the caner a s.¥s¥en%1ﬁ0to%) Fig re 1 ist designed for use lWit a first brain
modul e PRGN, NEUSHIARSH L &F CHBEOPSC$5BY B RIYITe™8 IS QLRI or use
Wi th a gaeand obrand) (i0sabRr 3bduleACSAUNIGWE FbYoooperdBon Bt tRARBHhGhodIRAUI es
may be provided, each having an interface for rel easable connection to a

common ldxpands iherexpaiidre miodtlkes fimdeding dfor ¢xamplsi qoe obmadra afgte lieputietpuf ace.
[ 0099] Dependli on,.t he type brain d i nterface,, vari ous adapter

rodul ¢ B bif decoatiee ReetBo L2l pped Rafe 2t Tk RN modul s deai gned
for use withofsgi N ARAMLGDe ,3a\6|%1f5'tGr %Hh]@é’ﬁaamﬁésd&i%lhe&ﬁﬁﬁﬁgt\ﬁfﬂ §(zéﬁt?e§){ laﬁyobe

provi ded, such as adapter nodules for use wWith relatively w de, r
i rr egultaaihymehidgse Borbexamplappdsdnesembadimente a émp adaptennsdulb s dedigpedformeaul e i s

designed to interface with a brain dul e havi.ng an el ectrical connection
type t %D afih e BREUTEr 81 4 AeeoBd agRTTHPT e inaET nsA f?ya%e mdﬂtwcg&cﬁansi on
nodul e 10 | R: | QS i qDr I y be
di rect ISOJ alﬁl eﬂjggaélgb W o oS n ggi}% Z?E? gﬂ)‘é} ﬁﬂg tsP ﬁgél(r)\%grssg&ggp rrpeZP %ileae m\?\?ﬁ %%d haglgtlhgfle rface

on t he donfpuratiod wif @ widdhlautcamsiangystelre 3a0aptledingodblan rhatule3d2pliach the user
interface nodule 122 can include an_interface 148 rel easably enﬂagabl e wth

the exphH8iBhIPR Bt braw megulstllene! Biedre I mdbtimecdrlay gmep gyitem B18ndse he
e 35BS Aot 5 RS Aol EuE B30 THEl Blor Sconl B SUREn OHTROUNTRU S, 1 N

user interface nodu so be rele y engagable wth the nodul e
i nt er f aadlude Vaidustiheddeta pridudind di¢l recckdBgahodulgurd, Lisandlepfacd hwdulet i@nf ace
340 of the adapter nodul e 328 of Figure 3. [0101] In sonme enbodi nents, no

adapt erPovsamdulEslg4; and inpy!(pyb! medWIctRE obFigufe hdePempl® is adapted to
cooperat e " B Sl AL AR A48T HRAS) S ARMENE Wiy o
t he canmpanssorsinotniéd 020, Bpansd. dmubbHelhéspter module 328 includes a narrow portion
344 terminating in a first interface 336 configured to cooperate with the interface 338 on the
brain module 312. The adapter module 328 further includes a wider portion 346 having a
width similar to that of the expansion modules 120, 124, 126. The wider portion 346
terminates in a second interface 340 configured to cooperate with the first interface 142 of the
expansion modules 120, 124, 126.
[0098] Thus, the adapter module 128 of the camera system 110 of Figure 1 is
designed for use with a first brain module 112, and a second adapter module 328 of Figure 3
is designed for use with a second brain module 312. Accofdingly, a variety of adapter
modules may be provided, each having an interface for releasable connection to a common
expansion module interface and to a unique brain module interface.
[0099] Depending on the type of brain module interface, various adapter module
configurations are possible. For example, adapter modules designed for use with brain
modules having various physical characteristics may be provided, such as adapter modules

for use with relatively wide, tall, or irregularly shaped brain modules. In some embodiments,
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[0102] Referring again to Figures | A-B, the expansion nodul es of the
nodul ar canmera system 110 may be connected in any order to each other,
and/ or t owOhleld7si7a nodul e 112. Modul es for use with thectarsee/0693é¢ em of
the present disclosure include, but are not limted to, at |east one
recordi ng nodul e 120, at | east one user interface nodule 122, at |east one
power ntheliddepteP4naiwie as desasad ementeriggt Moht plrainoaaiiele 11x§ingThe dsqtagadi on

nodul es are referred to i.nterchangeably herein as functio nmodul es
o pans SR 56 S RodufEat "ROToRP drael fhulisiomnBik S ts PSRkl ¢ 120
of songugihedi ments includes a first recording nodul e 120a and a second

recordi ng nodul e 120b. I n one enbodinent, the first recordi ng nodul e 120a
conpri ses a 9#00]d simtveriaiss&mpdds8ENtS, am ot here ed chel mabhldsemaP e directlydes a

CF nenory card. In various configuratigns, .generally any conpati bl e storage
{echnol GiARLY copegaBly. andophesuimrenpahle patho e ipriast (e B 5o RTRC) ude
any of Qi 'u%ﬁr% ¥ a SOfn%é(cjlﬁlgfg(%}cegxgl?kﬁ,sthe%%nt%?fag@ﬁ]@dﬂé'M?%arr mfud8hi 9

drives, flash nory, ves, RAID drives, optical discs, or
ot her s inteafaceriyl frdcaceble bogaesble withithe axjiansids imetfiet 13&rofrtbelbiagsmodule 1é2

present system the particular ia used in the current dule js

deenph i%@&eilrﬁnﬂﬁbﬂ%{ & 3é§ﬁ£§ﬁ%§ﬁalf’m®.‘&31&0ﬁmgurﬁr3i- & S%gtm&vet%, si nce
t he mo 2 ' .
becomes s Hisrace R [RCREE IR CREAH ARUEIEBE AREIARL: ) o g
nodul es142dahe d&pter neidule 03 fFegoe tliand/ombd uhtesfacer340wif ehet ddaptet module 28 di ng
nodul es may be used depending on the application. [0104] In sone

enmbodi m¥rtiguredhe recordi ng nodul e 120 storage nediumor a portion thereof

i s not int egﬁ)?{)]fjd iﬂ%‘é’cﬂfé‘%mﬁf?%\ﬁ{eﬂgl% aé%ﬁerrES&lgilag im)n% d§d1 Q th!ﬁ%{ﬁ%ﬁ(:h

enbodi nent s, recording no e be configure Tel easa

recei vemodide 4N 2 NP hGapI&IW Yooperk s @sth thofir@Xarpthes 142bLHd HPahfornpduRs | B,
the first recordi ng nodul e 120a of one enbodi nent includes a drive bay 104

for rec&igsiwgordne vedweriZOsppver srodule W andlor veit/vaput pipdglee 2sddherent
t he second r r di nmodul e 120b includes a slot 106 for rel easably
receivi?%?%ﬁ%ég%higglo7. I n other enbodi nents, generally any type of
storage nedi um and correspondi ng recei ving nechani sns can be used. [0105]
I n sone enbodi nents, the size of the storage device can be sufficiently

| arge to st oExpangagMadles from the conpression circuitry corresponding to

o Leest cboud® TR By 500 P el RGP AL,
can havenafhy syesh 1 8@infiy 2e.cohfiectsdeiniafp badee ns sdchanh@f arddié to the brain module
112. Modules for use with the camera system of the present disclosure include, but are not
limited to, at least one recording module 120, at least one user interface module 122, at least
one power module 124 and at least one input/output module 126. The expansion modules are
referred to interchangeably herein as functional modules, expansion modules and modules.
[0103] The at least one recording module 120 of some embodiments includes a
first recording module 120a and a second recording module 120b. In one embodiment, the
first recording module 120a comprises a solid state disk (“SSD”) and the second module
120b includes a CF memory card. In various configurations, generally any compatible storage
technology may be used. For example, the recording modules 120 may include any of a

variety of memory technologies, such as hard drives, spinning drives, flash memory, solid

state drives, RAID drives, optical discs, or others that may be developed in the art. As with
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di scl osure, recording nodule 20 includes one or two or nore 2.5" 160 GB
| apt op hard drives arranged in a hardware based RAID. [0106] In sone
enbodi menwe,20tomgsr7iacor di ng nodul e can be nounted on an extrarsca9/oef31¢ he
nodul ar canera. Secondary storage devices can be carried by additional

recordi ng nodul es, attached to or external to_the canera. The storage
devi ce oHigh BelWenmeticayciest syerst e p naedia vset Jude SEERYARAUS Scust om

conmuni 110N: Por: el udi I i AW '

2t nor ndr A pERARR IRl pRfeh 36 R TR e pRF O, AT bEMAe
400, FinigWe gmpOPOrenfoved\Wid ecphiz2d@s upgradddi teehnSBRY becomésl MNISjlatily/) WhBATA and
SCSI. Further, in sonme enbodi nents, the storage device can conprise a

pl ur al icexperst systery | Y phavs a selctf o tepgdmeopedules HMPauhdds oahRarrssPdingcol .
However, f 0 - devij ] rring to Figure
I B, t hén Ou(%gér’/ 0|} }r%{%e? g%g‘%ﬁ%ggﬁ%hn% I}ébesesgrﬁ %eusgagg%ne?%%éfthg?gﬁﬁgéé “user
interface fqatomes, inSsihe ambadivicais g fecHhdary Hddult o20vitengd Gncalanplogch

i mgesand controls 146 for operating the camera. The screen 123 may be a

t ouch verteenthgreof is mokdrtagragd doiet thel kousing, ofpthesrsprrdimgemedile ridls Imaechsuch as

knobs, k ads .and the .like used. The ntrols,146 rovide a
vari et f”&%&fnﬁ‘ﬁﬁ% i %‘éec?rﬂgﬁgﬁ?%g%llag?an&eac%ﬁg? reggogb elaﬁazol)( ﬁegelg’g%g?gp et ween
Mot i 0N padforgdeldced PR Exanfilé, @Efefithgdo é@Bﬁih@@‘Lrst@é@hﬁﬁ%%@d@l&el 204 ofBee Of
t he di splayS or other conponents of the canmera system UOQ, and the |ike. The

user i rndofimcent mxdhdes a ipive bayn] Ghior rdeeiving angwe mwrd slid statOBirRdpgerel ASnlns one
enbodi nents,. f le. [[0108]. | di ts, .t i nterf

122 andoF Groediact; S seroatiEeor s CaRtn B e d LTS b (g R elepl *°°
confi gyE&shih® aQtit Ritd ToEdUE Bther @ﬁ%&ﬁkﬁﬁ, LaREAY daY dyfeOot RafORicliRm MY user

interface nodul e 122. For exanple, such a subSanpling system can be

conf i guwosdspondmgtrpasiving uhechansageadat asado support 2K, 1080p, 72Qp, or any
other resoluytion. In sone e diments, .filters used, for denpsaigi.ng,can be
adapted to jb%‘gﬂ per ?rb?‘ml"d SWHE‘gﬂ‘ﬁPﬁsnﬁ’ef 114 ‘éﬁ ﬁ?’ﬁ 6,t°r§gfcﬁile_vf‘??a‘fan£‘;\/\ﬂ€f§ﬂﬁ’%?yng and
filter '15&%6 ¢3R4t RE ipSl R ROmAhe [BRpRATEN CIrFiry EBSepbAiRg M dlegst WBottash be
configured to performany type of denbsai ci ng process %o the data fromthe
sensor .mihhes edfvidio ddRosegcpdeli wageticiat] 3-bitacoldrerestilgtdnayped apA0 fiamespai t or .
[0109] The displa 23 on user int rfacedgud | e 1§% can include any, type of
moni t orFFRPAEIPMERET, H5SIQIRgRYVISe BROAYE THSIGETTY 8% Tt PUNPRFRHIOR UyPCan be
a four 'di&?&u}egﬁ%oggdgﬁ moHBIRODLEGudY dhBSr HSEbr bl $8£6) GBAaptbPh&i8dHdES

enbodi nent s, ra 110 i ncludes a
arranged in a hardware based RAID.

[0106] In some embodiments, the recording module can be mounted on an
exterior of the modular camera. Secondary storage devices can be carried by additional
recording modules, attached to or external to the camera. The storage device can be
connected to the other components through standard or custom communication ports,
including, for example, but without limitation, Ethernet, USB, USB2, USB3, IEEE 1394
(including but not limited to FireWire 400, FireWire 800, FireWire S3200, FireWire S800T,
1.LINK, DV), SATA and SCSI. Further, in some embodiments, the storage device can
comprise a plurality of hard drives, such as those operating under a RAID protocol. However,
any type of storage device can be used.

[0107] Referring to Figure 1B, the user interface 122 includes any of a variety of

standard user interface features, such as a viewing screen 123 for viewing sampled images
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separate display instead of, or in addition to the display 123 incorporated
in the user interface nodule 122. In various other enbodi ments, the display
is a 2.8,wb,2i0/08179 i nch LCD panel. In sonme enbodi nent s pcrhis2awopdsay can be
connected to an infinitely adjustable nmount configured to allow the display

to be adjusted to any position relative to the_housing of the user
i nterf a@i CBlERIF d 492t QRerating thearipea st efrean 623 6“3(Yh‘%ﬁ adoydiecrestin Withew t he

di spl azntg%%ég%oﬁ‘tp(gk ?4%,%é%%%a¥iﬁﬁtc8mm?ﬁé‘%gasjﬁagb aysn@{mqﬁaerm@ﬁﬁe t he

di spl a e connect’e e nonitor I'e th h any type of video
cabl es usddc Thasentfods 14 admprevidan viniddy of fu}iaﬁbﬁsoncnndmg,l fdea(anqibé eoggdhingtiree 12
descri bed bel ow i ncl udes an exanpl e canera configuration including a
separ atcémﬁ'asbﬁ vegFnvRetionand shil madgheatepne airegrdmgie. Opmmg)?nwelf*@rreé’g et he

user i I n i

comunt RS ST o CRFHEES oF ol EFhET SHbEATFAR HE e HRE M Bk Siertace

i nt er f agRIul222i Gneeitth gierdamefadnONDBDR aaide ikéihe éﬂneocbmhug fopevdnepld. 12 when
the user interface 122 is within a certain distance (e 100 feet) of the
brai n nodul ¢0 lﬁﬂa Tini semiegenibadianid, ﬂ@luscm mwrféﬁ%ﬁ%llwdr/@dtmawmm&ﬂ user
i nt erface 1 necti.on physic em e

di scuss@ |esa Sél;%%ﬁléspgt%geWs%P%g?ﬁegr Xm ué o%er?%l ‘Shon] %D at%%oﬁ rectly
to and phaigiiohesset GnibiRTBGERIAT 208 1FEF @xarﬁ;ﬁ]er mV£@u$§a&?5]1hﬁl%yﬁQﬂ%aﬂrb@ amer a
and operated renotely, to control the canmera functionalit I n ot her

enbodi weriigired teeouips ivideatimagadata lPSMPpoit P-Iidé@SQan%Omomrwt efiresodivactn on and
not a wrel esrﬁ){gorénect br.ai n nodul ce versa. 111] I n

some efibBhi 2 08 i %]uegs ;@ﬁ fosr JFmPHalE e?an i)te e ra?&(%e f'fin 8@? oR4f

be di stgplvisngslidnEPhe! aRhiEARI 8RN an@tfﬂ%ng%ﬁ ibeperfefmdd@ thasmiA
system such as the brain nodul e 112 or ot her ul es. For exanple, the

brai n tmwkuTde bigin ms[ylﬂenhz crbebeanosiigurednty peréant am tsp%ohddrmsaicmgtm@seés pr ovi ded
on the user jLnterface 12 011 n certa i ations of the
osel ol Gha bn e Sirar et Fen e el BB e BV B BRI 8 1 ) e
mot i on node [{gohC) - T afsPia$ 1@@% ubdiGnidste hdusrf @eca]ﬂzx%clu%e %?ft%eagty

configured such that it disSplays the appropriate settings, controls and
f eedbaakonitoringwitvion Runerample, mamettaut §mitgtoh,dke display icanbe arfewrsinclabh@Dt he

e bAoAl LA gD SIS R e Bt

R L A Ak R O R et

first module 122. In various other embodiments, the display is a 2.8, 5, 7 or 9 inch LCD panel. In
some embodiments, the display can be connected to an infinitely adjustable mount configured
to allow the display to be adjusted to any position relative to the housing of the user interface
module 122 and the camera system 110 so that a user can view the display at any angle
relative to the camera 110. In some embodiments, the display can be connected to the
monitor module through any type of video cables such as, for example, an RGB or YCC
format video cable. Figure 12 described below includes an example camera configuration
including a separate display with an adjustable viewing angle.

[0110] Preferably, the user interface 122 includes a wireless transceiver, for

wireless communication with the brain module 112. In one embodiment, the user interface

122 is configured to communicate with the brain module 112 when the user interface 122 is

within a certain distance (e.g., 100 feet) of the brain module 112. This is in parallel with a
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switch or button for activating notion node filmng and a second switch or
button for activating still shooting. In this manner, the photographer may
t oggl e aswoesiwomgsi7?Bet ween still shooting and notion shoeCirnug26y/0ei3npl vy

selecting the right shutter control, and the user interface automatically

reconfi gures or to I es back and forth bet ween t he apﬁroprl te feedback and
cont r ohard-wikgd %‘h?u i e serontesiars & B2.nay corneghign physica &r"i‘téttge &Yt ger

SW t Chey b@‘%ﬁ&u?s‘éﬁt iy entaglg? 't}Eeeﬁé’X'r 5085 5 kod%'ihe?"MetrﬁQl%ﬁed ﬁf?@é?ﬁj ol AUCH

screen sensors or s as IS known in the art e fi'rrst and
secondhsdhvireheas tBymbéulhocahed, adjramentd éaah tiat h&fdulaartﬁlméﬁy al® operated
differentiated such as by a different size, shape, texture or elevation

from t FREnelyaesnntbihe e¥nest fanglopabidy| HrOt}Efé(fV‘lloé"ste e BT SYRERSI 1L2ar e
mount ed. 1%@5 aogqésﬁgg%}??e%no@ﬁm& arwagg_scghne}fgg{, aoggx@;z@aph %dmeqf gr&nces

such as ure Priorit nhti nuous
Aut o Fop;gs,ellygde 5 FPS, and a softvvare choi ce. Any of these varl abl es may
be nodified as desired, until the user has set desired preferences for a
particul ar H{iﬂﬂ] cath@ﬁmemb®mmt$,n\@nﬁm RERECES 1P tth‘éu%eéﬂ@egéftet fupgfionahguser

i 1 er B S e e Rl G G 3 T et Sl A o e
caner aprdif niohﬁleumrormﬁe% rﬁ&ﬁﬂesspbﬂ éx éﬁ‘;(ﬂﬁéibﬂ@ui fnefule ahd n@y ihéledSbnd br
preferences are inplenmented and / i spl ayed on the LCD or other nonitor.

| f t hemggecontidasimilastotthese’ pmmd@rpn tlheaﬁﬁr dntoieceonodulh B2 aner a aut omatical |y
i npl enment s dis Iays resel tion associ ted ref erences,
so t hat the?@géi dJ@s n HQ\?L‘:’“T%‘ AL AT {17 @g‘gﬂ?‘ﬁrﬁuﬁlg {nﬂg Iglgrasgttl ngs.
Pref er g ohdlGn LRSI ofGale it St R indhon RdEPOS OT) aRdhstnidde ﬂx@%@ér%t@ﬁ'ﬁﬁer ol s

such as through tactil e feedback or ot her mechani smso that he can switch
modes W22 heytrefambtli nopfigurddoebchathay itf digplayh ¢harepprppmate rselBVEsS, c[omrmh] arifhe

power I 24 may incl ude any. of vari et ower. such
Do bat febask, o thapot afhes. b Grtrd i yseler ABToY SRt Sy B RTPGHE O or o

st udi 0 .DOWRKCATy RHRBEs SPHELRS re@@f?ﬁ]aﬂ’%ﬂc‘l O&¥strdi BRIa8 When TBéQ!aﬁf%HlX,unhzed
convent | onal gchargeab batteries will be used. The nodul ar canera system
110 mayn betifirppstinctedodd. t’]fheomplzcyr artdv\mnumstrha)ebe @utohmtjcalkyrtoggr:ébgmnem theodul es

124, which may_ be stack to the nodul ar assenbly in any or.der el ative
Lo t he R aaREU §EbERIF 1B TCPORS e GRBRREE Shysioelbt cBit Fuarist on of

the systam o #%ﬁgmoﬁmthg%&,o@meqhm@w AN E s Adh 'Efﬁlﬁuh&?'fb&de t wo

or three or four nore separate power sources (e.g., batteries).. The
i ndi vi dugvatipgwell sbautingeh thisymdbmer, ¢hepteadgrapher maryndfglqomlrcrbbmw@enlsml in
sone enpodj ments. I.n one enbodi nent, the p pgwe
shooting and motion shooting by simply 'selecting the nght shutter control, and the user
interface automatically reconfigures or toggles back and forth between the appropriate
feedback and controls. The shutter control switch may be any of a variety of trigger switches,
push buttons, toggle switches, slider switches, knobs, touch screen sensors or other switches
as is known in the art. The first and second switches may be located adjacent each other, and
may be differentiated such as by a different size, shape, texture or elevation from the adjacent
portion of the modular body to which the controls are mounted.
[0113] For example, a user might set still shooting preferences such as 5K, ISO
500, Aperture Priority, F5.6, Average Metering, Continuous Auto Focus Mode, 5 FPS, and a

software choice. Any of these variables may be modified as desired, until the user has set

desired preferences for a particular application. For shooting motion in the same setting, the
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nodul e 124 conprises a quad battery back including four separate batteries.
Power nmodule 124 will often be the heaviest of the various nodules. As a
consequernwo,208li78t78ng t he power nodul es 124 in a forwar @Cdiuseaniocsior a
rearward direction relative to the other nodul es along the optical axis of

t he systen1mn|| e the center aof _gravi of the system This may be
LLT1 3 QT BhEt 19 R S ChaPanbBns| ErRostisn SRRy o HFgt edcdi e

config c r d r : node,
and/ or L%O%“ﬁ?%ﬁ%% o UGS sfilRed Gn el i (LI IR HERSHMATENIIIS,
bal ancirecpradyuttbg adicti thy el byeferondengregeneeatiliyd anly/ of displeyedxqmaihs ILOD opdul es
descrlbed herein instead of, or in addition to the power nodul es 124.

[0115] RbgrumpRidr dptheopser heng bigs H?@dmoapn ALY gy é‘rﬁ BAMETR cupaadisplly
di scl og TH Ferhchtd \A% ﬁﬁ{;ﬁ%@ re%]@ctgf niofiBn %%ﬁom{ ?epré’{eﬁeecﬁ sgugzgpqorﬁgﬁgw es

(not il Gsirate re physically capa con
modul e d&eaadt haaath naslallg@edonfiglird@he @hred ieﬁlﬁhg@SPl’é&rMﬁmeel%& dahelshngmmhr ough
t he dunmy nodul e, such as when the dummy nodul e or nodul es are positioned

closer o mdben sl g eontivdnsuches gapelbactivdestbask or Tiher waphppism so
modul enp,gfe" %R'ﬁ{t&o”% SWithot HPe%%Jn 80‘1'94 agf*%'rﬁ qutn% QHgh E’xh% wiring but no

addi ti onal or “el'ectroni Cs, etermn melg rating. This

enables a f qolmr stthé pbwer m‘odht&ememagzrmaﬁdega@/bm Ririchyn8f QNG Ipowsy St em
as may be desired for special t% configurations. In addition, the use of one
$

or nor esupplimsy sypbdasl agceesaiied se éolraer}mennpag smaldaa; &om @nbesfm@msqrtsmmd
relative to tﬁ@ brai n nodu

o116 Tty ABaT B Ao FE LR Fer e ebh SR b R BRSO RNt | ng

poi nt s, willl BOWeAITAC oML Bfier®¥PAGE 1190 nty BeGoaEW hath RMEtRHo DY $hredbr For
exanpl e, dummy nodul es or other nodul es descri bed herein may include nounts

for corfp@m@nmgresmrasOdUéQSI @4 wam regy, by bleokelli ante the, medidarl adeamipnds anyor  any

th at ra c I n vario t he mounts ma
e ud B G o BT reES Piing vl Lo YR RIS hasakt ot Pons,
snap- fidysem. if bdhd @rﬂb(ﬁdlheﬁﬁcﬁﬁﬂg@%weﬁ%dhﬁﬂ 2|4'r4§z§y mE]Ql@e Wb op‘ﬁlréee(fnefoﬁf‘ced
above, the nodular canera in accordance with e present disclosure may be

i nt er changeebkspacen pogar ablreest (x-g.mbeitaress Hbet mdgnd@i iflolwes Isoutcesn gnayobe DSMC
(69 et o rol ook o, ol gl STl BholparapRr on
pref er gRSHule k@%éfrﬁfnﬂse Edhad MRRLH Mk TR fbum&%rat@'ﬁaﬂt&{egulbom%&ﬁl]éZG i's
preferably provided. As wth thé other nodules i'n the system the in/out
modul e 1P26villsoftamrife theheavidsopf tiebachwembdiles. dvya crndequedee, sbifting the powdi rect | y
modules 124 in a forward direction or a rearward direction relative to the other modules
along the optical axis of the system will change the center of gravity of the system. This may
be utilized to optimize the balance in the camera for the intended configuration, such as when
configured in a DSLR mode versus an ENG mode, and/or to provide desired balance for use
with a larger or small lens. Such balancing may be achieved by moving generally any of the
expansion modules described herein instead of, or in addition to the power modules 124.
{0115} A further option for the modular camera system of the present disclosure is
the provision of one or two or three or more dummy modules (not illustrated) which are
physically capable of connecting into the module stack, and include internal electronics to

complete the bus through the dummy module, such as when the dummy module or modules

are positioned closer to the brain module than the rear of the stack. The dummy module
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to the brain nodule 112. [01 18] The in/out nodule 126 may include a
variety of input and/or output connections 108 including, for exanple,
audi o si gwel2s10/gg17ehr oni zati on signals, dual |ink HD SDpCrurs24000693g6 and

ot her connections useful in the filmproduction environnent. Cenerally, the
specific in/out nodule 126 configuration can be custom zed to production

requi r @neletablyasranniises a prasiuler awsiag it thoquehduistignabrine additiongyl etghtetul e
126 of so0 Qdi ts i.ncludes an i erfa 10 or ,coupl i one o
i oob TeTEn TG TERR SR HESR: Allyk ML LEBGs SRnb A nARHR L IR ARG BE (i

vi e i ety dfQR20Yerd$ systerh NenSt 0desirdd FdespBE bty forfighfatioRs. 3 b8ditioRithen
picture caneras are often nounted and used in _environnents where supporting
f r ames use &l @, o giors dupmels modhlss | caablesmmramainipg poeulesutet be aerpsoion

equi prent ..are cl psel ck into,smal.l ,or tigh ces. As a consequence,
t he abirnll‘?q“{/e tc())ftﬁ? l %’P@SIF’ ‘ﬁ@ﬁlﬂfnéy Pﬁgg?rc?b%easrqﬁgc@%’eag? td orbackwards al ong
the optical jaxie} rebahin¥embulthBaPhligkr MRRME afecRiRM] d6ifebiidhs\R nvtRilige

benefit of allow ng input/output cables connected to nodule 126 to be
r eposi toomsdillowing fwayfurtieatexpansiom ofebe rivaubsb stmematsysiambyonclaamdetdunaby es and

t t Thi b . j shed bot i the f ti. |
modul e GRlEs s A s ST hTEE e Ry BEREh O RarttpeYn e S e dummy
nodul e%ah&le&h@e\mg%r% sHoBfKr pe[cQ,lgrle]nldetE&' raﬁ?rg%ﬁ %e%ﬁﬂ@fa%ﬁgﬁh&t?ﬁ?v@oﬁs

configurations including sonme exanpl'e nodu types presently contenpl at ed.

G her teppedinéntsyoidial msuamie indheld, neucting@darpdidsps darspymalesorg fiahle
accordiﬁ% %%lspecific gser re%ukrene ts. Additiaonally, other nunbers of
expansi BFRIRAEWs AP o fadiopHitpasahaiemy G ifUikSt i ons. For exanpl e,

mul tiple po dul i r i fore
rechar ge. Avygielc nd Pﬁgﬁ%%éﬁ%a;%%&r@roﬁg ﬁgoﬁugaé I,%{s?]\étfﬁagscgg&%%?cﬁ p‘g{hj tg]lut u%&?mdul es
126 haviiseipsactdinty baaltertlyyngeabdyf cdnfigutableafodmotibp slicotinpystilshost@d, opD8M@i ng
enhanced,lnput/output_capability. ILn_other confjgurations, one or nore of

the nodtiedal Hbvtnd morpRuloads- Tozdigital Myt PhefepiaRY NoPPRRIRE ABP@Ye dpown are
o 8y b el S5O0 Bl PSP ORI W O SRR,
As one mutamphede, ian iwoet wodde il D iv prefersdloproniee. A withehaotled @sddboMIthe or
sofe Otsggtrem[r&%lﬂa/%ht rlnggllﬂléq%g isa co%%%l]rieg%oru z?tiatc]ixmgr}tqh 'an)ffjl oId%p dire'béctilc)i/i(;[r iir?d??elctll))ll  the
to the brain module 112.
[0118] The m/out module 126 may include a variety of input and/or output
connections 108 including, for example, audio signals, synchronization signals, dual link
HD-SDI monitoring and other connections useful in the film production environment.
Generally, the specific in/out module 126 configuration can be customized to production
requirements and user preference.
[0119] Additionally, the in/out module 126 of some embodiments includes an
interface 109 for coupling one of display screens described herein, such as a display screen of
an electronic viewfinder.
[0120] As 1s understood in the motion picture arts, motion picture cameras are
often mounted and used in environments where supporting frames, cables, rails, rods,

shoulder mounts, tripod mounts and other equipment are closely packed into small or tight

spaces. As a consequence, the ability of the in/out module 126 to be moved forward or
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functionality of certain nodules may be conbined into a single detachable
nodul e. For exanple, in various enbodi nents, individual nodul es may incl ude
two or nowe 20fo/Easpewer source, recording capability, i npar/usaeo0s9316
functionality, user interface capability, or other capability.

Additionally, some of the nodul ar aspects of the canera system 110

descr i bedswiaedsellopecthn opical grisaeiaBy e tanbe [itrer madules GraidRs the valyakle hereditnat i ve
enbodi . Far ' odi tyn et brajn,: | e '

cont 1 ot Bt TSGRl Sapitl e e Ty BB 1o B BhuRY tha 37

addi ti pinilfzesitRE bbitub@orebyladjhdedl cAHRRIAT strdhrdieh THiNRY haaeconiflikBa] bdtef er ri ng
to Figure 4, there is illustrated a schematic view of one enbodi nent of a
si ngl ebyrivirangingthd fungléenst swdeles deschbecheboyeeasetiel! a B thsspsisioningeofipbgul e 430
of Fig%Q% %(p%¥ beo?WéSOf Egﬁﬂgkeg%konics nodul es described herein. This is
distin8U|gﬁedl]?%ﬂ% B HHPICS Modul€s such as the brain module 112, |ens
mount nmodul @121p, Fghred {-BrosSRNertainBeBpRt AT Lird@ddsancli@idy sémd ERamphi ch are
configured to receive an optical signal, although such nodul es may include
i nt er f modsledypesfreesenil e sodemplated. Othet hpseobmodiles pavdkd esed3ichandnodules ver sa.
[0124] Referrin o Fi ure 4 Lpe nodul e 430 inq#ydes a qgusiqg 432T The
housi n§"%4%2 eglgﬂ? P QEGRi 0 FPETTT B5T QUSRS (AQAETRIY GBS MpEbes A casabl e
connectinRsbR AAY AaPWe wRdUh 8aribes %ﬂﬂgupﬁioﬁﬁgfcﬁ?%)%ﬁﬁ%, iRuMpRVpdHert he

foregoing the housing 432 is preferably provided w two or nore
i nt er f edsles § 24 sranbk esedte proddd engo rive tipes beforrrechangd. W secamtinphtéptmitcal | y

and nmechgnj cally engaged within a stac efween two ot her dul es. The
Tt ERAeleatim oo deBnp bl Hoa i pbenEd Mt rlcaRipiand ne
modul e, ﬁts’iﬂ‘?%]y H8ysed, Yéﬂ@ﬂg_‘%ﬂha@a‘ék@&%}?&mﬁ;&ﬂtfc@ﬁﬁ%it?.flntohf‘er Q&Q&%?atioﬁk{%eas to

enabl e stacking of dules™in a non linear configuration. |0125] In the

i |1 ustoatmede effiednpdides slown mskigims dr¥ acenot 3dclindedpootiededddes shoinr &t
surface 436  of tggﬂpou§ing 432 and a second interface (not shown) is

pr ef er ABIESH DY AUEEORP IS RGHIEEMSBosi t e surface of the housing which is
not vi si bl eidﬂzf' g%segé’scﬁ hAeinTQr Gartly HO6mEE Eydles 'oﬂ%ﬁ&éu?&%o‘%%ﬂo@ﬂq the
second interface may be configuréd to 85operat W th an interface of a
brai n Fipgud @ cudie asplemnented. Ahienbreaamplepdubms estbsdifriche bnharranore dihthe, one
or nore nodul es can be stacked onto. a brain nodul e. Additionall¥

enbodi FROAPISS ARRYT O TORE Qe MattRuIms1ydss & SeRfinggHil: 61-» ol HfditipRslly; e

interf ﬂﬁl%tiélr?ﬁit)a%@l ERERSHEANG -hﬁg'et{ef BGfoilaY iRE a single detachable module. For
example, in various embodiments, individual modules may include two or more of a power |
source, recording capability, input/output functionality, user interface capability, or other
capability. Additionally, some of the modular aspects of the camera system 110 described
herein can be compatible with film recording in some alternative embodiments. For example,

in one embodiment, the brain module 112 is configured to receive and expose photographic

film instead of, or in addition to, including a digital sensor.

Module Interfaces

{0123} Referring to Figure 4, there is illustrated a schematic view of one
embodiment of a single module 430 in accordance with the present disclosure. The module
430 of Figure 4 may be any of the electronics modules described herein. This is distinguished

from the optics modules such as the brain module 112, lens mount module 114, and, if
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configured to cooperate with the adapter nodule rather than directly with
the brain nodule. The interface conprises a nulti-function electrical
connect orw02810/d78r73pr ovi di ng el ectrical comuni cati on wpCh/ush@9mdi3a€ ent
nodul e. The interface additionally conprises a nechani cal connector 440,
for facilitating nechanical releasabl e | ocking of the adjacent nodul es.

Al t er n®F¢sgel, ymagehgtabizationfredile hS.eviaeh arecedniigpreddetresci ia® epltrahsignali onal |y
be utiljzed.to perform nechanical interlocking between adjacent nodul es.
(o126) LG SR SRRI, MR RN Db RE s AER BELSFoR fREMS 2
Fi gur e 468, siaomse werar ont vi ew of the adapter nodule 128 of Figure 1. The
expansion interface 138 of the brain nodule 112 is configured to cooperate
wi th the corldfBsondRelgringain Fepdelde thatmede et393@clyties heheusinst 432.nblkil e

128. The_i.nt aces are confjgured for. relea l.e obust el ectrical

commntCHTb P ada PR Ean! et redurkgSorfed W@ REM B2 and
the adapfaeéentnPeihie. h48wliP bR MppRefaedd in@idwo oFitE@rf@r%géing,nQ]eG}?eusmgewzQsa_nsi on
interface 138 of the brain ndbdule 112 has a nmechanical interface configured

to rel eafalably pogdgdwith ¢we vespondiantpcésntagniableghomodle thbapesitimmgd wathin
interf 36.0f th dapt. dul e, 128. Th hani cal interf

oo AE TR EB A ORTIET W T Eae Kb B0 ack CBOr £ SEh G~ Sati g
not chegjrdiShd &ROnd'}liGfacd 3fay bORSlded N @ﬁﬁ@ﬁ?&@ﬁcé@&ﬁ{hg%@dﬂé%r%a%pbe

i ncludes an electrical interface including first and second connectors 154,

156. Tipeoidedsdn adjecesenufadecatheotodnk, $ish as 1b6nable tanking of neodudati inemos-
conpri ﬁ.e mul ti.-function electrical connectors for providing electrical
communi @5% RIERRHOM he adapter nmodule 128 and with general [y any attached

expansi on mMgiss ViAmkh %Q?e}at bdTRHltea A8 iRRMELLNLT ;Fiﬂ@;‘agé TR first L he
el ectrical rTiqnt esﬁf ace E ncﬁﬂ es oﬁay one t?/pé 5? gF%CtI’I csa connect ormor
i ncl udesrfaer 436t dfahe howsingyy3e andh sedoad tnterdade (carshewh)pis prefer@liy Prohidedosrea

enbodi ment, the corresponding brain nodule interface 136 of the adapter
modul e S¢28d; ARRQ§HE SU Cﬁ@rél AREIQUSING WHiEh 1A% VISRIF iR YTt ridRmnes Iﬁ@resqutﬁ%lce
156, s he. [ ' -ACe i

cont | gur aqierEE E8E ke Ahctpl FEr il nay RO FRIRD EThoATHEN AR hlbrtace,

i nterfada B3 afoduleesubh aks roneaduhe biali2 modal ey diesgibel dhersini MTHuR QoI bif awmee 139,
support 150 and holes 152 of the brain nodule 112, respectively. Thus, the
cor r es parfBsiFapde ket AL grodulepAdditignalve neeiapsiiments dhsis Beadapter

I nterl Qeking i?%gé{f%ﬂe R 8hBre B B e @ Rile 3BAPLAT 1 BOEU R hedace may be

configured to cooperate with the adapter module rather than directly with the brain module.
The interface comprises a multi-function electrical connector 438, for providing electrical
communication with the adjacent module. The interface additionally comprises a mechanical
connector 440, for facilitating mechanical releasable locking of the adjacent modules.
Alternatively, the multi-function electrical connector 438 can additionally be utilized to
perform mechanical interlocking between adjacent modules.

[0126] Figure 5 shows a rear view of the brain module 112 of Figure 1 and Figure
6A shows a front view of the adapter module 128 of Figure 1. The expansion interface 138 of
the brain module 112 is configured to cooperate with the corresponding brain module
nterface 136 of the adapter module 128. The interfaces are configured for releasable, robust
electrical communication and mechanical interlocking between the brain module 112 and the

adapter module 128.
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[0130] Referring still to Figures 5 and 6A, the support 150 and
correspondi ng support recess 158 are shaped as isoscel es trapezoi ds,

provi di ngvarosfisdent di stribution of the weight of thecadspaencssnelul e 128
and any attached expansi on nodul es onto the brain nodule 112 in an
assenbl ed configuration. A variety shapes nmay be used for the support 150
and recess 03871 n dtaiaring é‘hﬁ’il@m?sa ianth A, Hed enangion seterdprgul 38 of hglagie,

circul ar ertal mhere the su rt 150
and reoedye ngg %%;afn“% mﬁ%p@ avi‘ng é&ﬁﬁ%éﬁ mmag JPes Conesoggb angl es,
squar emgertace aimheaﬂraml thodhfle ﬁﬁt@ff@creabj@ of hiad a&d}&rslusamangke%@%&hm&aed
rounded, or otherw se snoothed, mnimzing stress (e.g., breaking force)
bet weeintarfree ofippoembadimenhitchideses movgieng Foface kdhpl wpperthé>& bppeg tockiBe and

recess ally triangular but conprise a flat top portion and
roundeﬁ%§5?§3ﬁ1%§qﬁ% 5)érespectlvely [0131] The adapter nodule 128 further

includes an (ﬁheptrlmlexbms% AfBfabO eI ALN thcRRIBO RS bR & 4nterfR inONGREt Or 164
is conflgured to cooperate with the second connector 156o0f the brain nodul e
112, pfiotviedd secoad ewnnéatas 164mhimiTdwt irshanskseserd cormectorsal ¥, fbbwif eedi and

t he ada nmodul e 128. Recess 162 ph ally receives the,first connector
PP AR A A T et 0 RS gl g R S
an el egihinGRicatf ISR Bk £APEE MURL fl@g aRll SGtH ftg&ﬁekamyomwma%ﬁéd @Japaﬂslroh t he
first connector 154 of the brain nodule 110. I'n ot her “enbodi nents,

r eces smiodulroviadhehdaptar exbdube. Iesance ouheraémbmimrem:; cld clecnnca[l (ﬁﬁ&fz}cemcéudasr st and
second el ectrical. connectors 154, of the brain %Ie 112 and

cor r esPINAPRHYPFOE EEENERICORAEFI IR 11 mesa thap i PaRiat 401G GumEco s may
addi tional | VI e 112
and the adag)t%]O ﬁf%g%ggﬁh?%%%tFE%Rﬁgﬁégg%%?gﬁmﬁﬁgg%pg§gg%%gxg?ﬂ@he brain
nodul eadai:&rlmomﬂafllzgurmmdbo anmkehadicak oritbifacel inbluding ©momrieg chirfadee 1 & pansi on

nodul es in certain enbodi ments w thout the internediate_ adapter nodul e 128.
For ex#hpPre, reease 108 apd .pﬁgSeWOaJ@erm%f@P@caﬂzgteﬁaff‘el§ @nfigeed Jo RPN Br ai n

rodul eth%]c%nlega i%ﬁtf@z%%g' g?{% & Qﬁsﬂ?ﬁféﬁa?ggﬁ’%%‘é’ Ih%d(;(ﬁﬁée)ﬁgztlﬁhgdgggur e 8.

I n ot her 'S use pansi on

modul etheat@umidgfsugficecBY @umupi 5 ahidrieddsl }52viftthe bilag doédile 10D dedpectdely. [ 0134]
Figure 6B shows a rear view of the adapter nodule 128 of Figure 1. Figures
7A- B shbw: f%ﬁ@rr%ﬁﬁanqhearm%héwgalolfltemée%@@&m releesble mgchepisal wtertnskings

Flgureb&We;p&aﬁggg 5§%§@g&ﬂ@“gggﬂh%]%%pb includes a first interface 142

and a second ert ace
[0130] Referning still to Figures 5 and 6A, the support 150 and corresponding

support recess 158 are shaped as isosceles trapezoids, providing an efficient distribution of
the weight of the adapter module 128 and any attached expansion modules onto the brain
module 112 in an assembled configuration. A variety shapes may be used for the support 150
and recess 158 in other configurations including rectangular, .square, circular, and other
shapes. In certain embodiments where the support 150 and recess 158 comprise shapes
having terminating angles (e.g., rectangles, squares, triangles), it is preferable that the such
angles be blunted, rounded, or otherwise smoothed, minimizing stress (e.g., breaking force)
between the support 150 and recess 138. For example, the support 150 and recess 158 are
generally triangular but comprise a flat top portion and rounded bottom corners, respectively.
[0131] The adapter module 128 further includes an electrical interface including

connector 164. The connector 164 1s configured to cooperate with the second connector 156
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Wil e the recording nodul e 120b is shown for the purposes of illustration,
one or nore of the other expansion nodules (e.g., the first recording
nodul e 129a,20pmrer73nodul e 124 and i nput/out put nodul e 12€Y/USa@bocsia fir st
interface 142 and a second interface 144 generally the sanme as those of the
recordi ng nodul e 120b, enabling the interchangeability of expansion

nodul e$f teoram mygide dburrevidigedleceea! capmynicehen hewsekhehseinmeodilol ¥nd t he
first interface 142 are i gur f.or. el [ legt i
communi‘BaeTon i TeEAEArE B Bkl BRR ML B sBlsPap 18 67 g

and t herMamedite eXpanside RbodiftnisNHeudiarty toheinslaeansh erewicall agnendul e
120b. [0136] The nodul e interface 140 of the adapter nodul e 128 has a

nmechanicenfigired & felestsicabermmuniedionovifethe dsH ispynasiog d g€ obthe brar s19dnigi Ing-
mechani.,cal, i nt@r(Lacet O‘?}Bt he f.i rst. |n$t erref ce elcffzc F&) tr% .eépoe}lnsi on nodul es
such ad" PIE" FREGTIERTS: MHEHE 1 2oL on g e L PIsTaT MRSt one

enbodi ment ijpei2ydesTRe R Hhi RBcohdl di@fcal @6nndc N 54101 Sof1Hi8 draid GRkHulA
support 170 having | ocki ng notches 171, recesses 172a, 172b, and an upper

sl ot 1742 4@l 8atfespomling dedess i162 eanflacmngdor G4 tdiethe| adapigdasodwe dP&onay cal
interf di first and d electrical . t 176, 178. Th
L T e

connect Qs fd prg provi ding el ectrical comunication with the expansion

nodul es. I'n sone other enbodi ments, the electrical interface includes only
one type of [81333t ri Thd expansiex inverfaoe 188 0f tddsaimprodulehidd i wanfigppddo ofate

el ectrical connectors. JO0138] The first(jnterface‘142 i ncl udes. a mechani cal
i nt er f ABECHAWRGORE AHIAFS ﬁgt PrRapon guedlisge wBipin cTbadmeRl iR Bt ess

183, r ii{?%n%ﬁ%@tg gf} eQ"m e YPPYor %X‘Qﬁﬁlg, ti]gﬁser-li_ﬁ%rfiaégrﬁf)@ﬁ&?ﬂ $hafeQNidegiiy €d to

mat e w spondi ng features of the nechanical iInterface of the
nodul e vir e foaaie niodidlel 1elindomg etnbedimenntas dgscsibed badew Math rebimneto ot $. 168a,

168b, support 170, recesses 172a, 172b, and upper slot 174, respfctively.
[0139] lriotherienbodimans mgadantgpmpedyleHes 17 Hadanddhe Ather esransienmyds ¥ ace

having ARelesld idile GRANCHA Al ARRIE pet 11 cal connector 186 is

configured®to cooperate e second connector 178 of the adapter nodul e
128, provi dijogB4! ecFigucabBchiomynd ealr ivaew 't the exdagttre madalen] 280 dfiFesuid 2. and
the adapter nodul e 128. Recess 185 physically receives the first connector
176 of hgEeadAp? showdtant and par vthSser%e 85984 ireroptiag module, OB F1gse dt so

I ncl ud eﬁleas%c}cg‘ldgl%:&?ﬁg@ Ig(g‘dé{ﬂfg ?f(;boil}lcﬁﬂgsr 2RI i Q¥R ARD Gndh B St &t 144,

connector a
While the recording module 120b is shown for the purposes of illustration, one or more of the

other expansion modules (e.g., the first recording module 120a, power module 124 and
input/output module 126) include a first interface 142 and a second interface 144 generally
the same as those of the recording module 120b, enabling the interchangeability of expansion
modules.

[0135] The module interface 140 of the adapter module 140 and the first interface
142 are configured for releasable, reliable electrical communication and mechanical
interlocking between the adapter module 128 and the various expansion modules including
the second recording module 120b.

[0136] The module interface 140 of the adapter module 128 has a mechanical
interface configured to releasably engage a corresponding mechanical interface of the first

interface 142 of the expansion modules such as the recording module 120b. The mechanical
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nmodul e 128. The first and second connectors 176, 178 of the adapter nodul e
128 and correspondi ng recess 185 and connector 186 of the recording nodul e
120b and wohero/esansi on nodul es nay additional |y provi @eTrsedanssad

i nterlocking between the adapter nodul e 128 and the expansi on nodul es.
[0140] Referring to Figure 7B, the recording nodule 120b and ot her
expansimerfasodfl @ ¢meddimientainsladene niawnbing sewace4 06, Aeweichdes Heks, 16%P. der t ai n

enbodi nent s, d as.shown in Figure 1 h t.he expansi dul es

ot of er 28T DM RER S thet o fetserd a0 4730 <l aR PPN 2Te 14" on
opposi ng si ge7pf  the MB&YE Sfierlte AB0 F e URFERBah &l doticah Rty ROB IRRudide first
interface 142 and the second interface 144 of the recording nodule 120b. In

sone efibddindeeted elherisdcondedters di7fbat@s. 1HaE first @hd geqopd econmretors 4 7€,0h18 gur ed
to coope e wth the first interface 142...Th th i I

be. St aCRUHE AU GERBIEN JobRGA SR for  aV s DL TR RBRP TP e s as
descri Qﬁﬂangﬁh%ad&&l%lso@@ﬁhﬁér%%ohﬁne@ss {HE SLirRE0in?RRAKE indhRIeB dhiieokecond

interface 144 and the nodul e interface 140 of the adapter nodul e 128 are

conf i giypedfelcomap@mataondrtinclodes niare ghanitwbayfea o€ elediBicafconiastaxpansi on

nmodul es. As _such, the second_interface 144 be substantially the sanme as

or include $58 antThe ﬁVt Qt?ﬁqcﬁrlgéréﬂi%f]ﬁ?@d?e Hcéllﬁ@fé?‘b Vg3 BOPRES as

t he no i dne C 4 I h F t second
Qhefee! PHOCRLACER LR A shifr@fiRRL SR ABNY 8221 48ob i BEMT osh B8

interface s a nmechanrcal” intertace configured to refeasably engage a
cor r esfibadntgfanedhaphfigired nd anftaceitiofth¢ errtsposding nfeatufeacel thé2mediaeical
mechani cal interface of one enbodi ment includes a surface 187,

i [ untin

| over H¥pdace1ddghe mogals interiacs, bt tnclogmnanthe imeryrfiag I?FTE%GH(?PC aer 398 198acesses
189a, : ?QQI t interface 144 of some
enbodi#ggggu ur ﬁg%H?%%%EZZ%’gﬁﬂéﬁg%%g%gg t?ﬂ%érﬁggggpgcluding first and
second el ecjoidvgl COREEs Qhterfd@2] 421 Athed ehddes sh déviii @b onadacedmvagtar s 192,
193 include nulti-function electrical connectors for providing electrical
communickeatricah cqunertor H86 of b FleeikisalnamaAct 4B és configussdnte WoreRicevibdhdrent s,

r or

the el %séoahC@Al}niﬁaBFﬁfvécgfy e 'agefp?a %'t&rﬁleg s, { Y86idR %ies&{f%]{esanlémﬁmgﬁ

o]
i ncl udés nor e an two p el ec connectors. chanical and
el ect r ibegech b€ bfa¢ afodafe 1iReangateadaptataodie @29 RedmCienpioaichly taatieed ock

and electrically couple with the corresponding features of the first

i nt er f Aesefirpioonngetar h%rm%ﬁlﬂegé@réwaw@nl%il |l sompe ehedimsalsl beireesty Fcdso140 of

the ad%)(;[h%es gg%yelcg‘ic]a?csdnnector operably couplable with the first connector 176 of the adapter
module 128. The first and second connectors 176, 178 of the adapter module 128 and
corresponding recess 185 and connector 186 of the recording module 120b and other
expansion modules may additionally provide mechanical interlocking between the adapter
module 128 and the expansion modules.

[0140] Referring to Figure 7B, the recording module 120b and other expansion

modules include a second interface 144. As described, in certain embodiments, and as shown
in Figure 1, each of the expansion modules preferably include a first interface 142 and a
second interface 144 on opposing sides of the modules which are substantially the same as
the first interface 142 and the second interface 144 of the recording module 120b. In some
embodiments, the second interface 144 is of a type that is configured to cooperate with the

first interface 142. Thus, the expansion modules can be stacked in generally any order for

user-customizable configuration as described herein.
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[0143] Figure 8 shows a detailed view of an interface 194 of the user
interface nodule 122. The interface 194 is configured for rel easabl e,

rel i abl e wbeotwi7geB conmuni cati on and mechani cal i nterl eclriusgodomtaseen t he
user interface nodule 122 and the vari ous expansi on nodul es of the nodul ar
camera system 110. For exanple, the user interface nodule 122 is configured

for connectil@dtlo tWedBvaaiha alsrﬂeéﬁFrfb&éémel betdp thestesondnisderfass 146 radrtbelul e

interf f .t.h t ul.e /o nsi on f.ac 38 of
the br apaibdbEa 180 g 268308 Rt oM R BRI VIR AR ¢
the brahterfipelulse 34 Zndviekpaidtont idIURS. Ofs &ltd, aslaRE@MdMRRlkFRe 128 nldy BONME

ot her enbodi nents, the interface 194 is the same as the first interface 142

of the %Jé&temlallyéb@mnmgs erodeinge suboanuglly smiler mesheaivel and eleddudabsnteff@ed4] | n

mbod 94 of fa d | ud
o rechem hEronie e AR Aristmettle 148 Phonelinis e Epe! ot Tor o°
andl ocki430a ph@hiiIes] antemcd Walidhed kM tekiapl diYdgd ldr&diﬁrspémg]{%éha%ﬁbal

el ectrical interface including an electrical connector 196 he mechani cal
i nt er f aoterfage ebHfei fapgr wikrtage ¢ 4 pBreamechahichl inkesfapechamd embodimiest ingludes of t he

oxpansi o ree) PRIk T 198 TR FRoe noDGredactice pghes 15
cor r espRRdkA) g9RAIo8Sand A hppdr Mafieiring to Figures 5 and 8, the support
recess 197 is configured to accept the support 150 of the brain nodule 112.

Mor eover, th@l&dcklﬁbepmmmubemaMMEs1498ﬁeng&genmbén&mmrésﬂmndndgmhomklng

not ches 151 rt of the brain nodule 112, providi ng enhanced
| ocki ncflgaine émﬁgé‘fe gk ied ét aqcenﬁfffczwal RGP 1P 2nd 8t Bher st and

Ref . a N
e e”!é@:@oﬁ&’.cﬁhﬁ?&? a@? 168 208 mhiReRHSR) '%zf(%fct%rl 15 G correﬁgwﬁﬂh%a y

mates in a sim ion to the supports 1
| ocki ngelemtichl esmintihjcali&® wirth thdethadaphesiornddiles. 112 Soraa dthex grahsiimentsntel| es.

[0146] In Qertalg‘enbodlnents t he sg Fort recesses 158, 183 of the adapter
modul e FHnEH dntextprenBFigfes ety Pa% RE 96 clefticalieonnedabe Srldes mpredhan ve he

| ocki ”Qy@és%é‘é?&%k@ &%m%% rsOThd BECHARRA! nrdte?efc{r?c%ﬁn?%%zé%s[é)ff]tﬁg %] echRed ﬁ‘i&fa@

Fi gures”s, the' e ectrlca connecto e user rface
nodul e MA2mechanieeliyabiterlochupd elbttecallyt doupleawithi ths cotspohdihg fdateeyvlabd ﬁfss 154,

176, and 1 2 of the brain nodule 112, adapter nodule 128 and expansion
modul e Smt m\,aeqn?nner generally similar to the module interface 140 of the adapter module

10143} Figure 8 shows a detailed view of an interface 194 of the user interface
module 122. The interface 194 is configured for releasable, reliable electrical communication
and mechanical interlocking between the user interface module 122 and the various
expansion modules of the modular camera system 110. For example, the user interface
module 122 1s configured for connection to the second interface 144 expansion modules, the
module interface of the adapter module 128, and/or the expansion interface 138 of the brain
module 112. As such, the user interface module can be used with the brain module 112
without the use of the adapter module 128. In some other embodiments, the interface 194 is
the same as the first interface 142 of the second recording module 120b and other expansion
modules.

[0144] In one embodiment, the interface 194 of the user interface module 122

includes a mechanical interface having a mounting surface 195, support recess 197, and
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provi ding el ectrical comruni cation between the user interface nodule 122
and the renai nder of the nodul ar canera system 110. The el ectrical

connect orw0261omag17addi ti onal | y provi de nmechani cal i nter lpoTkise@obetsneen t he
user interface nodule and the other nodul es of the canera system 110.
[0148] Referring to Figures 5, 6B and 7B, the first e!ectricalvconnectors
154, Lirskinpgpoigherenss BP&{ Fhermmiihes Difurtbés el agapteincnbaty Scas i of

compr 1 66 iG] Bofe? dPpr IR AR RBEERER B SR AT SRRBREMNT Y o "

exanmpl gechdifeal irt&faces BEIE bEAh nfRORENDOAdapE? FYduRe] 2B MR stAGIdALHEce Bi4ngl e
row, surface nount interconnect header nade by MII-Max Mg. Corp (e.g.

Pr oducof Mumisspansiva- 22dge 3o3Bste3he Mser Rufréacei mgdule 122 giar ie8cortespandpigal n
enbodi ne t§5 the electrical connector 196 of the user interface nodule 122
conprr ‘correspondi ng socket configured to electrically and/or

mechani cal | yp198pager §Heitgdo FRANRGGAHA-8, ﬁtetsttgptghre@@gsdemsce&ﬁ radtuhsccept
illustrated enbodi nents, the recesses 162, 185 of the adapter nodule

and ofﬂmhmppe¢dﬁﬂuﬁghmbdmtemdﬂ@dlgobkmahentb«paﬁs@qnowbdmh@sﬂ96amgamn|Iarly

conpri se corres soc red e ri.ca
P e gons Reng Rgdonies Peies Taf Gh e Wapore b SLIE b Bipatie 30T, Sigvidingo; 401
Referr Eﬂ%n@&ﬁlo@kﬁg cﬁ"tﬂé’ t)ee? itterf88 aeéurz Boo %E hﬁyganphtaemetM@eﬁef&q]%@nect ors

may be used, 1n o nbodi nent, the second electrical connectors 156, 178,
193 of FigueeshdRiiB annbl& the bk, mtﬂfatd‘lmodd]a:phenhamndm mafbﬁ&h aannh]a)ffa:t}hxm to

recording modul e 120b and/or other expans on _mod @%@ respect
k :%%ntec

conpr i $ BRI 7§EA%M FRTeBPInElgekipe Rots ?ﬁ1]e7€t afapt

(e.qg. ’a&PgﬁhnBH F-30-06.5-X-06-X). Now referring to Frgures 5, 6A
and 7A, 1 n suc an e odi nrent, the electrical connectors 164, 186 of the

adapter nod@ 6] 40 lanctrain embodiamatsdithg sopsbl eccd2ed 168D of ahdedagapansi on

nodul es) res ectively, can be male SEARAY(tm brand 180-pin termnals nmade
by Sa 3 angdp gEpangiorp B dGEn W0 erduds. megangms AgHar; g yockinge

variou 5§@§9 Q£% gugglhge(%aggra system 110 may be mechanically

desi gn a‘rel Vel hi gh nunber of mating cycles, providing

i mproved duf@ani i tyRef[eleﬂ:@Qb FT@ﬁes/aerrBB aRe BaticCadctiidal esireeior Ng6 o deur es  of
t he nodul ar camera system 110 are designed to provide robust, reliable

connectlr%nnt@tfarengo@é@ 12 by opsyabhpr@aiplable @rtbtbw@syelﬁ«"éaw cppRgdtars 134, dded on
the &N (ii I?bf %}’ theot;}gl%crgb&ﬁé 1 Pfta\é@&er &Qﬁu]¥q5k%{§ egi?a(?rglog%odules respectively,

providing electrical communication between the user interface module 122 and the remainder
of the modular camera system 110. The electrical connector 196 may additionally provide
mechanical interlocking between the user interface module and the other modules of the
camera system 110.

[0148] Referring to Figures 5, 6B and 7B, the first electrical connectors 154, 176,
192 of the brain module 112, of the adapter module 128, and of the recording module 120b
(or other expansion modules), respectively, can comprise a variety of different connector
types. In one embodiment, for example, the first electrical connectors comprise a spring-
loaded, single row, surface mount interconnect header made by Mill-Max Mf{fg. Corp (e.g.,
Product Number 812-22-003-30-003101). Referring to Figure 8, in certain embodiments, the
electrical connector 196 of the user interface module 122 comprises a corresponding socket

configured to electrically and/or mechanically engage such a connector. Although not
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such as in configurations including several expansion nodul es.

Addi tionally, the nmechanical connections will naturally undergo various
st resses WO 208a178178andl e t he camera. The interfaces desecirhsdodessian each
provide a variety of conplenentary interlocking mechani sns which are

sel ected and spatially arranged for synergistic operation. As a result,
r obust depipteddn therillpgiraied embddimentpdhossesseshkd2y 383 elide gdaterasodte eandaner a

system er _such conditi i thout failure of e connect i .

o7 gni 1 PLaRE eRis: anuls 290, Lo 0K Bt rRauldr G nar L Srpasive

ef f ect SorrtPbRdihg MYROY EEonflohRd MRS pRtrflly | idadr] afekhdhgeadll | eied Qe first
strai ghtforward connection and di sconnection of the various nodules from

one of ckbtchkeonngors I9Aoll6dé2.ef fi ci ent and straightforward arrangenent of
t he canera mipto the desired. nodul.ar_configuratjon,[0152] For

exanpl e, reﬁ%ﬁ%’ ng ]?g%f_qrﬁula%@n 7R %lgufef*? gnéBeﬁﬂgd?#’eﬁttﬂ%lghsg Lt a
First QIRAR&IOMaIBAUsEd LR ofle SRGOMEhAX BRSO ABAHESR bfndtors | 5 178argmOSt
nodul e on the caiera systen) by first inserting the swoosh 184 of the first

i nt er f &f ehd d2riwimaduée fli2,s0f tmochdapter ntodulehB28uppdrofshetrecheding fmadute $2Bond
interf

144 of the. dul e.. Th t.h i Hhe fi X
Rl T R R R T R R O R R R
181a, 18R RRIGREeE NGO hGSSARRR <1ng§891_05&1| ﬁurhsérc]smp_@‘otge.s-%d-@@x;.8mwc

engage portions 189a-c, and the eléctrical interfaces of the two nodul es
coupl e refetrmgan&Fignet HatA aidd74] mendageenbalimodi theslecriaab eonnectarsdivd, 186

enbodi nent, pulls the rearnost dule gway fromt dj,acent nodul e,

over cofff e taptey maduls 169 tange‘ffag’@nref‘?@mﬁeﬁ’gd‘ilﬁ1%@%&@%2’61“ RePIL modul e
and the, hRles diReaydande hile GEHBESM pPRAYH AR dehtfdil lhadbyandag! ng the
remai ni ng | nt’erl"ocki ng conponents. A user may connect and di sconnect the

adapt ene.ppahddel H2Bbe0SBAM-B0-0M5EXOOE aiAddindially thd Fadeuscanneddrs anel in

di sconnect the expansion nodules to _and fromthe adapter _\g?du.l e 128 in a
gener alths camerp pysiern 4d Aimpay, by mednpicplly gesignsd o dithetand a selpfbvly Mgh RERPST ¢ he

user i%tfg%fggggﬁagsdp}o%éigé%‘?ym@&j (ﬁurga;(gg he nodule 122 in a dowward fashi on

onto the rirate int ace o sired nodul e, such as the second
interface 146130] t hTh¢ aarons mekpdosi arerkookiug efehtardshef shys ieulbi Ccambhe
nounting recess 197 and | ocki ng protuberances 198 engage the nount 170 and
r espectsyvign Jokaraglepigpedosproyicgpbyshaeide sonneqtiet fang vse4 Fos exammlag t he

user i Eglgg\fleﬁi gemdiwfﬁre Iisié%ceid %nﬁ&)@?}’%ﬁh%@%l %J)l%)%tc&érﬁadet&&ﬂ NHEL R oud %@od%kc%,o

coupl e el"ec connec
such as in configurations including several expansion modules. Additionally, the mechanical

connections will naturally undergo various stresses as users handle the camera. The interfaces
described herein each provide a variety of complementary interlocking mechanisms which
are selected and spatially arranged for synergistic operation. As a result, robust connection 1s
maintained between the various modules of the camera system under such conditions without
failure of the conmections, significant mechanical play between the modules, or other
undesirable effects.

[0151) Moreover, the mechanical interlocking allows for straightforward
connection and disconnection of the various modules from one of another. This provides
efficient and straightforward arrangement of the camera system into the desired modular

configuration.
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of the second interface 144. For exanple, as shown, the connector 196 of
certain enbodi nents conprises a plurality of slats which receive
correspomaiprgiopi7gr3on the first el ectrical connector 17@cofustéve/osseond
interface 144. The slats of the illustrated enbodi nent are el ongate and are
configured to allow the user interface nodule 122 to slide down onto the
cor r espondi h¢152ht er Facaamplet teéeradp tcigprefdduP.an ope phediplopt sueenpitagges he
nodul e into place as scribed. .In certain odi nent s use es the
Lot | aet sREneaareiSh b gng Aefi b ReSTRE R T by HC IR M o aul'e
128 or chileta stﬁfﬁgﬁp%mmieﬂh@rtf]@g@oés%& gafoftifefiRe Mikdiae0dyd 6f the Airstimedusd mi | ar
fashi on. [0154] ot her enbodi nents, various other interface configurations

and cormtespongpergsiotei Hods thef secoudlinterdacandiddelcbapierong mrduleohbonegitiBen n t he
system are possible. . Fo anpl i N _sone. odi.pent s, various nechani sns
my be ooEy TECTRPHEFE L BT HEb dnireor BIarbet Aheh et LeearEnEd e 112
and t hqgex¥RARQRe MO 88, 1886 WeaTHEXRANS PR 18Dl BsaRbrodliersogxpansi on
nodul es, etc.” One or nore sliding | ock mechani sms can be used, for exanple.

Ref er r ithg etestriealy imersacA-oB, thotwo onodmiese codple ethrone laegtheran dhdisergae e ed to
receive a | ocking pin which engages the pegs 181a,  .181b qof an adj.acent,
att ach&eP ulae‘?S%Su‘E‘ HP5i ‘Hgb(ﬁjé’?gmi ﬂ?“g%ﬁbe %ﬁﬁ%ﬁ‘ Roffule ag%%{olr% 3’%8@6‘57’“& ns,

cotter pl{ige olaél%tninﬁ}% the BliktonPliBotwadidnt ?@gé jdﬁ%g 19 JT8Ne A&t idagleWMna8hsi M | ar
to such typés of pins in structure and function. For exanple, a user may

connecthokesfli88st 138bdifltke ddjacensawdnid, and djualeenlisengadingethe Tereainserintedycking n
insert a pin into an opening (not .shown) @gsiti oned .on e }it“ge of Bhe
first FOERPBEERHAA pEeMAY sgnasct ard dissonpest Be adaptenmedpls PAE P YIGcr 0ss

the W didly Ghodule 13 §iStorfPAUhE diSbRNAHER BPARIGABKNIEH A AN HleydapiRs! bl €,

in one enbodi ment, the slot exten e entire wdth of the nodul e,
t er m nabddige 128 id sgnontly sipehir fighjpasi ti oned on the opposite side of the
nodul e. The slot can al so be configured to intersect. the holes 188a, 188b
of the firstlOMRul elisgph ephadimenhoh UFHsePPEdh henbesT iRsriasomodisel 29 By

engage %lihlﬁl@ot?g i od]u§3e1 ‘?2% }1%3 % bdogjanap(? fé%ﬂjo‘?lccﬁﬂ% ]ghet'S ﬁg:)?%ﬁ]a@ ﬁgéir%f R %V@é}}r-lad" g

separati o e nodul es w thout renova Addi ti1onal ly,

i N somen&iihediub® At $he &cevPattatfaeSUgpdrthe RearSibstUxaistor( motiulsHowny sysem be
used to support the assenbl ed canera system or iorti ons t hereof._ For
exanpl €,10; Ahe arountias argsselil Femnd lodnings paderancey 438 cagage dhe moups 1 7Qandt her

structyrg can ?&ckﬂas eﬁ%ttcf?ess YPP R tind Q%é)}[pﬁv\;%%trfagé ltllﬁ',e s&ctiRg $hORsdofitdrfle

. TCS r%
relieving stress o € connectl on

module 122 in place. The electrical connector 196 also couples to the electrical connector 176
of the second interface 144. For example, as shown, the connector 196 of certain
embodiments comprises a plurality of slats which receive corresponding pins on the first
electrical connector 176 of the second interface 144. The slats of the illustrated embodiment
are elongate and are configured to allow the user interface module 122 to slide down onto the-
corresponding interface of the adjacent module, releasably securing the module into place as
described. In certain embodiments, a user attaches the user interface module 122 to the
module interface 140 of the adapter module 128 or to the expansion interface 138 of the brain
module 112 in a similar fashion.

10154} In other embodiments, various other interface configurations and
corresponding methods of coupling and decoupling the components in the system are

possible. For example, in some embodiments, various mechanisms may be used to further
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the sensor nodul e 112 and the expansi on nodul es. I n one enbodi nent, an

el ongate tray is releasably anchored to the sensor nodule 112 and extends
al ong t hewondavwsde of t he expansi on nodul es, for exanplPeT/UsewsSHpo3Mbr oever,
the orientation of the interfaces or portions thereof may be generally
reversed in certain configurations. In one enbodinent, the nmale and femal e
mechanseate ihatcenhatkinnbetiveat tessnsandogbct 12 @@l the expresivo modofest betweadul es

are generally reversed. Moreover, ot@gr typ s of necg 1 cal . i nterl ocking
f eat ur EXPANAN PO S Lt XBHIRKETBPLI &y ECcHRE Sh{IOR %&@f‘égﬁd@fm%?é in
addi ti oy, (0 JsBPSE:r estarﬁaéle REHBE BIELuRIPAIB B §r nfofd oEURMbGleAHAES] Ve or

magnet i ¢ connedétions e used i'n so enbodi nents. I n sonme enbodi nents no
adapt ecomfighntd td 2&eive adecking pin bvhidhnengagdes thelpie®silS1ali t&dt bl aw adpaentpl ewi t h
t he expansi on nodul es, and the expansion_ interface 138 jis simlar to or the

same adtipohed sardvlR Sush @iRsmaY. 18 40BK FRROGERENHFOBIPTIE FGPRS PR B
Modul I - i i -OQA- ‘ i dul
ule gz_ghagg %@g &erlggmgfwm,s [QAPdd otﬁwgeesn%ﬁaﬁ@ngﬁ@%@{o@gﬁmgﬂemg@) ul e

920b o nment 'of a camera system me of th
mechaniafidfuricaberf ackamgle @akerrmasy adnnetiea fwspandilerto roxdednd, 9@6denameddief f er ent

than those of the expansion nodul es of the capera system 110 of Figures 1
and 5- §heypergnay then mser RPIR e anPEerNSHmobshpyyg Pesttionfd anang ey ﬂ?ﬁ)fg*m e 920b
may be C i Ng. {7 920, | Mt ar r €li

Todul cZRAECAIERTYAREHESPEOP 1Bt WA ol @iirey HRfSs fle bidh bERRIALDD

modul e n2xRke. i AtigMdthdr dnfgpraticisodre rpadsible, 82 Ondrembbéintatiht ishk exwndh a
canmera systemincluding a variety of other conponents such as other
expansideieshifttusrsise vadtr off thermerlile tamanaingthapsesondopgniag nogtnoed vhdhsecond
recordi ng nmodul e Ob i.nclude fifst | 94 dikgyf erface
0a4.  TREPRTRGIS T TORPUdE BT Qe hel ShARAT & BN RoRETRAE LK 2T T

W th t ke tHe first mbaile khadcBa dgon iNskHidnh Mitttelslot ORE phY en@BEed R pdghes nd, hBTb
expansi on nodul es include a first interface 942 and a second interface 944

gener alof het ddbacsntreccend mpskite, prevenmer sspardomef the aadeles othoutmemeyakqfdhe
expansi on nodul es can be stacked in generally any order for
user cu$t’dni zabl e configuration as described herein. Additionally, the first

interface 94@14s53 cophi@enas, fipkomelcadoaih@is, edehaleesupbOing istatture (not
comuni cati on and mechani cal interl ocking between a corresponding I nterface

of an abewtkecambdubsedated seppolr Bienasserdbled qamsra Skivew)or portions thereof. For

example, in various embodiments, an elongate tray, set of rails, or other structure can be used
to support the weight of the expansion modules, relieving stress on the connection between
the sensor module 112 and the expansion modules. In one embodiment, an elongate tray 1s
releasably anchored to the sensor module 112 and extends along the underside of the
expansion modules, for example.

[0156] Moroever, the orientation of the interfaces or portions thereof may be
generally reversed in certain configurations. In one embodiment, the male and female
mechanical interlocking features and electrical connectors of the modules are generally
reversed. Moreover, other types of mechanical interlocking features and/or electrical
connectors are contemplated instead of or in addition to those of the illustrated embodiments.
For example, adhesive or magnetic connections are used in some embodiments. In some

embodiments no adapter module 128 is used, the brain module 112 is directly compatible
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certain enbodi nents. [0160] The first interface 942 of the expansion
nodul es i ncludes a nechanical interface having a nounting surface 980,
hooks 98w 20B81d1g8173upport recess 983, ribs 982a, 982b amdTasp@w/oswsoe©sh 984.
The first interface 942 further includes an electrical i nterface including
an electrlél connect or 986 gﬁﬁ ured to ate mnth t®§1secon
connectgth Y@XH¥“¥W@“%HHﬁ%éP ofet @Bg@gnkﬁé Romilade o 4hf sapg cation
betmeege&g§ Hkﬂh&:ﬂRQHl @dapter nodul e 928. [0161] The second
i nterface 94 as a nec anlca |nter ace configured to rel easably engage a
correspondi ng nechanical interface of the first interface 942.

Themechani cal Lnterface |ncludes 3 -untlng surface 987, | ower hook slots
988a, 988b, AdditignabModyls § notches 995, recesses 989a. 989D,
and an uppern oféﬁt 999gureT¢1& Bs%%dan' é}bﬁ{sﬁcﬁﬁﬁo&ﬂé 9fzm5 bhgfoth R EhitdgtncAn of

el ectrical interfaceincluding first and second el ectrical connectors 992,
993. Thecdmerstystemal Aeslorwh, comaed tior medBijcabfBer] avkingdeatnugk toif {Heuexptmsaon

el ectrical connector for VIdI el ectrical |cat|on wi th_ the other
expansiBfukpdeffbeae d f%e’fe‘?]‘hﬁ“ht 8Fe0Hp GERARSIoD Taodiia 01 4ps SAdpRE Syt 9%@ of

expansi t i ul e on
t he ca#ggggggg%€5Epgﬁ0€@§g?g?ﬁ§2r??ggapﬁgg%hﬁ%éﬁl Rmk ﬁﬁ&ﬁ?lrstlﬁﬁferface
942 of Hehe rédokdihg myetinle 9POH ointile tupperorsinote 80 fheofectidmgsmodulds idedcebédice 944

of the second nodule. The user then brings the first interface 942 flush
wi th t Herdadenekamier f ace 944. In one enbodi ment, the hooks 981a, 981b are

each coupl e as Vi

cach coupl edoigy?, SRS IPENE A HEIbAIPL0EXAEE, HELRRREH aRM:
988a, 9BBm&fbd dvenmabRNtH @Ezﬁﬁér@@j&téﬂﬂfhc]u@l&lg drearlepes s dilidrirgmpbiaitssadhibes
flush with one another, the hooks 98la, 981b nove past the respective

cat che@tbﬁi@XBWIWQﬂ%ﬁé%, B hrain mRavle apd/phrdsaier mwsile ons behi nd the cat ches,

rel easably | e nod es intaq c 0163] To dul es
a user, in dﬁgég EF%@RP“ ?wdmgﬁg&ﬁg%g%ggf%gxgs ﬁg HSQ?QQQM%HgdggJacent
nmodul e, sl mRTa08 9n1ner}$d0§dc&m afedre 9ah it beahwﬁ]aeﬁl@nfg&w to ksopriued her
enbodi nent, a rel ease nechanismis provided on the nodule for releasing the
hooks g thextptghierfage42a ddditionelbin eneer mpredufithegihercrpansicumpades iaclnfie

spri

b
switch easrrﬁsglrﬁcfr %8?48 é"gg ﬁeseﬁ%]gi 1P?egfgcé[ 5& gel:%%lr'allactfléj 9§£§ ast t}?ne)se (l)th lin(e) rescop(fmg

module 920b. Thus, the expansion modules can be stacked in generally any order for user-

customizable configuration as described herein. Additionally, the first interface 942 is
configured for releasable, reliable electrical communication and mechanical interlocking
between a corresponding interface of an adapter module and/or brain module (not shown) in
certain embodiments.

[0160] The first interface 942 of the expansion modules includes a mechanical
interface having a mounting surface 980, hooks 981a, 981b, support recess 983, ribs 982a,
982b and upper swoosh 984. The first interface 942 further includes an electrical interface
including an electrical connector 986 configured to cooperate with the second connector 978
of the adapter module 928, providing electrical communication between the brain module
912 and the adapter module 928.

[0161] The second interface 944 has a mechanical interface configured to

releasably engage a corresponding mechanical interface of the first interface 942. The
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may connect and di sconnect the adapter nodule to and fromthe brain nodul e
or connect and di sconnect the expansion nodules to and fromthe adapter
nodul e i rwa2gmesaBly sim | ar fashion. Additional Mdul @esTasd009/069316
Configurations [0164] As described, various nodul es described herein
include generally uniforminterfaces on opposing sides to allow for

st acki meechenipg) deiedacetingeddsarmpeptggrseriate 38 7aloywep bk slots 788988, sippdrt
enbodi pgRAt,s. ..t hese nodul es n_be chaine oget her of f he_ pback of the
br o n RolRynedRE i BOIES 088 kcPEs SN dsS ARA R, ikt ! oA TD&5cod

nmodul esntBayden 94 el NhcitbdRes efecirRhelfiaeRs iﬁ@ﬂdiﬁ% fakt aedeetohd d&fih@us
points in canera system increasing the configurable flexibility of the
syst emcagessiats P2t §98s dhe pliref enérseeond| ponngetorsu89AndBdiimderdes multhdégstiomdul es
are attgc ed. to vaqiouP poi nt.s on thelbrain nodul e or %ﬁ thﬁ ot her .
expansi B HBHCBEG O RREIRE FETEST EPgTPEEAHE Eif Hos s ot pgnsion

confi gyp&hfi@n 1000 including a variety of optional nodul es rel easably
attachable to the brain nodul e 1012. The configuration 1000 includes a side
handl e 1002,[0k62)ot t bnorraadbedihoddg user ragtedred ianfirsc erpaosiemmaldlitio apatondh

el ectronic vieM/finger (EVF nodul e %008. An opti cal %ieM/finder.nD ul e
(not sKEMHTIPaPodyEdCge ! %ﬁ%mm rodile 1o the CaB Yateayi Wb eeTiedss  ai n
enbodi gk, 9@& tht AR}k térfade D43 Yo EAROHLERR ifto t%eg\%?{ 90 1COMNhE GtHAG | ons

where both an electronic viewfinder and an optica I nder are included,
caner a istgshe@ntdddshe sdoend medelenThausebthes biihgdihd fipa tineacesdd 2l b withrthe

vi ewfi ndi ng .node and an optical view inding node. |0166] The system 1000 of
cert ai FCEMHdRiERasR ¥4 & enpemb Iwnb%r@@#ﬁgwn%l e RasthePled g arspEng

depi ct i i af | LOR,, r
excanpl o PR Tl 0Tk RECCED SEHECor R0 SRy bR

pr of i | @osimdnédial theldstsOB8p.AB8htos tisebomisintehfacd@dad A8 Shel 0422 brid@0He aodulss r ap

1012 faci)itating handhel d use. Such a configuration may be one exanpl e of
a conf itk arittoang pagthsrs theyhackp 9814, o8 1h dBoyenpast s IRSRASHES Caiphaseand BBy st em
1000 i - Leted. ' ' | e

at t ach oot ofaey bRt paHbAORADNEHRERILRS, RISy Mok BEARPEI-CRAY
adapt emplasedul e can be attached. For exanple, a recording nodul e can be

i ncluded, and attached to the brain nodule 102. [0167] Wile the

confi gurati dR1&H Fi adissngasa thamodulss @aditehdn pae embedinest, gally the rearmost

module away from the adjacent module, overcoming the spring action of the hooks 981a,
981b. In another embodiment, a release mechanism is provided on the module for releasing
the hooks. For example, release buttons or slider switches coupled to the spring mechanism
are provided, and the user actuates the buttons or switches to disengage the modules. A user
may connect and disconnect the adapter module to and from the brain module or connect and
disconnect the expansion modules to and from the adapter module in a generally similar

fashion.

Additional Modules and Configurations

[0164] As described, various modules described herein include generally uniform
interfaces on opposing sides to allow for stacking of modules together in generally any order.
In certain such embodiments, these modules can be chained together off of the back of the

brain module (e.g., via an adapter module). Additionally, a number of modules having
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DSLR configuration, other configurations shown throughout the disclosure

may al so be capabl e of DSLR nodes and/or be DSLR configurations. As wll be
appr eci atwg,20008z®R76onf i gurati ons can be used for still pootusgepbysic| n sone
enbodi ments, camera systens described herein can be arranged in other
constructs suited for still phot ography (e.g., digital point and shoot).

Still diffesentiiznes of anerfanss candaratiggheddd NaHOUS PO A @Meyd YPteRe nshgsieeihe ed by
t hose qf k| [l

shoot i g, %‘6?1)16 ﬂeﬁ%pqy%ﬁﬁxq siystt%fen' 2o rgr:troa\lsexy pis rgntggul:nt\%gioggftrﬁg&ﬁm still

; const ruc ess y constructs,

constr ucetsé Ml R hré Qit@dhed @b Yar®R8 HoiRE 6f d}hdﬂ&aﬁm@@ular@d/@meqnhéredx@msvcﬁi y less
in/fout capability than notion constructs, constructs includingone or nore

handl e masiidse®r expepleal vi evvfl nders, straps, et c Wil e these

characteris an e partl ted W 1 tion
constructs, tl{)f(’%\}m I ?F %a& a?@% B?\‘gt ‘éoe“ ’t%fa 10?)@ g?) 188 AUl nepyn%np
i ncl udepassl %odﬁ?ésereqﬁasm)eaﬁa&aa@a@ttﬁé bfdih Gfodle FOITPAME HofifibitaG& 1 @I
enbodi rrents | 0168] The side handl e 1002 includes an interface (not shown)

i ncl udimdudesat sidedahde 1W62hahpten| handied/(, elreerding abmporagPhgende si de
handl e 1002 to.a corre di ng, i rface ot. s the bra nodul e
Tor2. el e St aan i MR 08 hHey e Predtis B ASHISE to t he
brain m@u&@ca,%&lb\fé vifh ﬁféréo%ﬁéuﬁflomgb@% $BRaih re%wahﬂan; rA&khh@rﬂﬂl rn

snap-fit, threaded conponents, and the like. In one enbodi nent, handl e
1002 i rsoxhaﬂckeﬁ)odlrh@ﬂk ymoh tas om camfgiguaiatossn Wheek beibr aweledidoi¢ Vmwﬁlnﬂgr ami amari ety

of electr.i ector n be used 16 ILn sone enbad t he side
Pl ¢ OBy HTHET et HAdocamer PGy RO S SRR BRCCBITESI T ng. (e
camer a d]a(lll#% osure controls, focus
control ge)é%ﬁ Wﬁ&ﬁé‘ﬁ%ﬁ%l ch ;t/l%%él%vg@di%??ggbl e and sui tabl e for use in

still and/ or[()l,ﬁﬁc]eo Applsygani @08. of Texetaha noibedii @GR ml&paﬁia&f&ﬁemmdgsn rap 1012

and grip portion 1014 in some enbodi nents, an_ergonom c and
r obust L‘?ﬁ&ﬁﬁmq@s andi by Aepieied sonfienEtigr &pay brie egrieé PER roBbEraNe EOT

partic i f tain
enbodi lré%%’%]é% ﬁ‘% s&%%eﬁ&ggﬂfbgﬁ%gog t?ﬁ%éu%%za& ]E;., egﬂi’hg&&aﬁ?p"fﬁg? I'Eldern?/lug | ow ng
for |i gbipehght suhdhslthevhaprdddsi 1062 KiPataad usgp W i2hfacilitating dpadleiduseosmth avodul e
or ot herﬂgower source. | 0170] The battom handl e 1Q04 i ncludes _an interface

(not s IKEWASUIARY BaY RE oPest ok gonkigerbn Bt 1spusaile fr ves W PRER made.
coupl i Rﬂhﬁ@ﬁ]er@gtgﬁel 0b84¢ nBtOdeilc%ar Jserﬁlgg@dalnrkg(pansmn module or an adapter module

attached to the brain module 1012, one or more expansion modules or an adapter module can
be attached. For example, a recording module can be included, and attached to the brain
module 102.

[0167] While the configuration of Figures 10A and 10B can be referred to as a
DSLR configuration, other configurations shown throughout the disclosure may also be
capable of DSLR modes and/or be DSLR configurations. As will be appreciated, DSLR
configurations can be used for still photography. In some embodiments, camera systems
described herein can be arranged in other constructs suited for still photography (e.g., digital
point and shoot). Still constructs can include those constructs which will be appreciated by
those of skill in the art as being generally more suited for use in still shooting. For example,
still constructs may include less bulky constructs, constructs having relatively less recording

space and/or or relatively less in/out capability than motion constructs, constructs mncluding
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interface (not shown) on the brain nodule 1012. For exanple, the bottom
handl e 1004 nay be rel easably attachable to the brain nodule 1012 via a
vari ety ovomeohasi7sns including friction-fit, snap-fit, pChinsaeewd69316
conmponents, etc., or a conbination thereof. Additionally, a variety of

el ectrical connectors can be used. [0171] The bottom handl e 1004 further

i ncl udese ar mard lengleohodides, optical YE3GInders, stoapssr @t| Whie these ehamanteisigsansim  The
controls 1030, may j nclud xposure.controls, focus controls, an e |like,
Wit ch PRt erEamD BRa0REH S8 s SOPM ¥ Spatiied Mo
appl i catifNmotibiohanflsemdPRt1At 38e 8F hRrP6f theQchhRferisREsVH @hipdnéils in
ergonom ¢ and robusthandli’ng interface for the user. The side handl e 1004
may be cgtain embbdimeytssui t ed for hand-hel d use, for exanple. In certain

enbodi nents, the side handl e 1004 .i ncludes. a rechargeabl.e bat.ter al | owi ng
for IightwelY88land eo?h&ﬁ)b%‘ﬁiq ]eO%ééH‘gP%eSL?é‘em(ﬁr{aﬁ% t%’%ﬁé’? ‘t’%n%é%\g’esmndul e
or otheg H]%Eﬁnic%ﬂ r /or,vgg&ﬁc&] cg'@ﬂ?glgeth@ogﬂé g2n@k 1012 EREBEGHSY 1000
(e.g., the bottontand side handl es 1002, 1004) or any other conponent of

t he caimerfacsy(adteshod@) On itincbrathemodulpdvd?. Bowxemples thehsidcompdieelild maybde

referred to as a power npdule. [0172] In certain other configurations, one
or nor &lgpsaklpeatiachpble fei/the b5yptH \Hsnmléswiow,aﬂitdoafe S hHS T TR

separ atfr?ctﬁ)?:- ff %aﬁ)’-ﬁtba’fr%]a%%ji %21?18 ne(ﬁ{shgﬁd ﬁ]le el inC(S"He &m%&&ttﬁe ‘ﬁﬁ'ﬁjdlé IT'@(YZ

provi de purely e fmechani c enefits of their respective handling

i nt er f agdhsdes hmosk pertenadiaramntlsck amnéy. Additiodaliyhe vaide obelectbotl icomelatond| es
1002, 1004 are used. In configurations including both handles 1002, 1004,
the fusetbowsdity of the handles 1002, 1004 conpl enent one anot her

providing i [r[r(?l:é%xed lrﬁas% !sei, Qrﬁbo%'? /6195, tﬁg%ﬁiterlﬁﬂgfeédﬁ&szgﬁkerq}fw]h tag%]:ﬁeﬁe)aofsyﬁ em

In yet othe odi men andl'esare provi attac top of

t he br abMrd®d0l @ fd:0dchiro8 Bigethe ich@erapgistein. et dvatrblsal 0 Ompguinelulie k2posare t 0
sonme other point in the systemsuch as to one or nore of the expansion

nodul esortedds rfpesdoneelsi and tholivs which may bapserdsiiead it witable farcuse on syl
conponent, 1006 rel.easabl agh the i to the
a6 oAb e rEPRARRRL ToERATTA ud I DR MaNuIB Yl Pkl pE] 107

i nt er f &¢ €orhB GhibdUiNGerk £ HroNi8iHg @I erpBnabiaalrbyusahendngCinterfaad for ewpdri ng t he
recordi ng conponent 1006 to a corresponding interface on the brain podule

1012. [Theeite handlediOR2 may betrertivalankyrsuted for heed-held and dght-werhiderad ye Ipf

R LAy BB A o AR PRRRREIS e 07 |

att achabhevdighttdna Ruapofirel e 1O Zvithoat @ ségarhRtpoval redduds or other power
source.

[0170] The bottom handle 1004 includes an interface (not shown) including
features for mechanically and/or electrically coupling the handle 1004 to a corresponding
interface (not shown) on the brain module 1012. For example, the bottom handle 1004 may
be releasably attachable to the brain module 1012 via a variety of mechanisms including
friction-fit, snap-fit, threaded components, etc., or a combination thereof. Additionally, a
variety of electrical connectors can be used.

[0171] The bottom handle 1004 further includes a variety of controls 1030 for
controlling the camera system. The controls 1030 may include exposure controls, focus

controls, and the like, which may be user-definable and suitable for use in still and/or video

applications. The handle 1004 also grip portion 1032, providing an ergonomic and robust
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mechani snms including friction-fit, snap-fit, other types of threaded
conponents, etc., or a conbination thereof. Additionally, a variety of

el ectri cavocormest’er s (not shown) can be used for el ect pczalsbgoooersnect i ng
t he recordi ng conmponent 1006 to the brain nodule 312. In one enbodi nent, a

SATA interface is used. [0174] The recording conponent 1006 includes nenory
card shatdlingnftedarceldr the userc dhe sida haedie # §04way baparticuleds swited der hagdheldeasabl e

via an eject button 1044,. al thgugh ot her . €S, 0 L. eas i may be
used. ¥he AEMATYPFe cedp oefnbé)g"gﬂgs’etﬁﬁosb‘f%gﬁ%ki EO(%EA C?ug(%? ggg{a %ﬂ?%(% ve a
Conpac k@ hilowiie for Fighvei@h bROUSpR fil@fehRiduRiwiBidNes separm yéves hsduRgi es
may be used, such as hard drives, spinning drives, other tyges of flash
menor y or Sther posteatseurtei Wisre R& andl¢ vwslulesmf| tha(camercsystesr 100hée-g., theat may

be devel gped in.th t. 1 The EVE. unit 1008 is,,nountabl e aon

opti on P“fﬁ‘ﬁtﬂ?fii # E?@i‘?@e{ég%eggé@t NP CPRODERY ?%%eoc?mteﬁesyﬁtreg]l %Sdrzr)ndul e
1012 apgidich pd6r Hurdd) 56 REHHohARAL mAP BURIek & 1otk aGloteEAbdgieupl i ng of the
EVF unit 1008°to a corresponding interface of the brain nodule 1012. The
EVF unit 100@172hy ba celagastist yonfigwatival) end or tnivge mfahe srsdaridéor3sottom a a
vari ety of nechanis including friction-fit, snap-fit, threaded

conpon ﬁ?@?SEFE:}O%ga%n@dHQPﬁ% %HHH?H@P%%$.NEHHFPFBHﬁTﬁ§?“&50QP¥B??“%f

el ectrical S£0 f j t;i tQ. ihe
censor "o hE RS TUG R AR e L B R R et

i nsi de sbihe dashdiéntEVenlynote aDOE: sl ayepitene hhodos d0DawWs0HE asensed.olnvi ew

the display. The sensor records the view through the |epns. The vi i's

pr oces sealigHais SAclyiingdeath dapilet HO0% Wa@‘eogmﬁﬂ%“%wzoﬂﬂ?et hangiss ﬁ)\ﬁ?ch is
vi ewabl e i ec . r j Ml cessor
"t he 804 BB LS SR oAk R B e o o

The i mg@eensyties. ti gplother embudiattntspharidssire provaiediwhich dvacle anthe top fO7 7] The
caneras described herein are conpatible with various rails, rods, shoul der

mount s braip maselantiliR: sommethecRpiedn whe brria moguletld! Barde some pihgupepcindhe
control s Q nt r ol . i k i
Che. b eSO &' bbb mADSBE Bfan' R hidlatRes BB T CObREr oS o

nodul es and (0113 chRenREntsboEaRhishe dedoeding Romphigenc 4086 selaystilemidched al so
i ncl udes upper- and | ower sets of rods_ 1102, 1103 providi ng nmount i n(gn poi nt's
0

for varpdhe bewmpeerdie 4 0f hetughiasgoetke sirlsi ohthbiamesodulos 01 o asrar@ng 107,
si de haéggnlp%nelnjtoia(mér‘l{lag Iaht Qn%rfa%g-f 11%01’%1'39@5 ?e%HJrgse rfomfl?nigaqﬁzandl ue%triclllﬁ}e

coupling the recording component 1006 to a corresponding interface on the brain module

1012. In one embodiment, the mechanical interface can include a set of threaded bolts 1040
which cooperate with corresponding threaded holes in the brain module 1012. The recording
component 1006 may be releasably attachable to the brain module 1012 via a variety of other
mechanisms including friction-fit, snap-fit, other types of threaded components, etc., or a
combination thereof. Additionally, a variety of electrical connectors (not shown) can be used
for electrically connecting the recording component 1006 to the brain module 312. In one
embodiment, a SATA interface is used.

[0174] The recording component 1006 includes memory card slot configured to
receive a memory component 1046 which is releasable via an eject button 1044, although
other types of release mechanisms may be used. The memory device slot of one embodiment

is configured to receive a CompactFlash (“CF”) card, although a variety of other memory
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configuration of the canera system 1100 nmay be referred to as an ENG
configuration in certain enbodi nents. ENG configurations may incl ude

confi gur avpann/wsi7Bed for portabl e professional use, an@CTius2@ome93cases,
ENG configurations may be referred to as tel evision canera configurations.
For exanpl e, ENG configurations may include shoul der nounts or shoul der

st ocks téchnolapign riap detused, sacheasshash da vesapEnRina drisess BT Bes elfashgngeeabl e

use. Wiile the system.1100 nay .referred to as an,ENG configuration,

ot her 881ﬁ‘fft6tﬁ?j§t"¥sotr$§q§e Vref’boé’ﬁcﬁiﬁsecls’ Oro]}er%{}lg%?%g‘ﬁmecogﬁ?fngg&‘rggfti ons. (0178]
Figure 12 shong)yetTnhpt/kampsbsl i@rm&ﬁﬂiﬂl«guh%hlcgiﬂioﬁﬁl BoGAR Hag¥s 1670 1200

i ncludi ng | ower rods upper sets of rods 1204, 1206. The canera system 1202

al so i nthadddo aharbottam bbhellno® medule|1012gnd mnchuiies enaptedfacti @pt showm or As

h , the. djspl 121 b j L d .1 | at inst _t
b0y T oiectical SThe 8 5O 1 PRI BeRerieEh Rt R R iR oy
the di sphayrnkddOr cah 1063 frﬁ%%’é 2RO atthBRLRI 18 tHBrath Bd@e 883 hiedvatieg Ng

angl e during use. In one efbodi ment, the display 1210 is connected to a

port ofof amechamsmm dhohalisg) Gictias-fithenapdits thrGBledfcomipendnts etmded & caipBinafiorFi gur e
1. O her nechapjsns_for positianing.or connectin he di spl are used in
var i oudh&#o ‘I‘ﬂ%‘nyﬁﬁeg%m iogtﬁ]%f’?]i‘% Wn?%%rsc‘é"??eﬁ’%l ‘?ﬁétfgh@%ﬁﬁg@cm?be
r ef err%gnﬁ&tigﬁt@ihggé}g{)ﬁomgpmlizgurati on in certain enbodi nents. Studio

u

configurations can I nc e configurations which are generally configured
for professijori] shbld ENG it 3068 indhudes etdisphay, disprshd assideothe ibgdy atf iFOAS
capabl e of being nounted on _a tripod, dol I%/ &r crane. For exaqsg e, .such
conf i guPHti08AsAR &¥eRIsRs| 1048 alowapatser @l yev dbg 5P1‘_6Yrb BRSETELER MUl es
and ot qgfog@? BRSRALIAR FHENs ﬁ?ocgﬁg(?%nd NirSiecteldnSthe %ﬁs‘gll’]ayv%}'tthgrlit\heuﬁyﬁ em

1200 may referred to as having a studi'o configurati
conf i guias ivdih Weserdbhetirdighehdeyepiccall 860. Hheprardidngemad ogeur &t b prsesspN179]
Wil e the configuration of and 12 can be referred to as ENG and

Fi 11
st udi o e & g aeddnd 012,48 ﬁé{:w{?g‘llsli},109?*1%”8&@’9?%?%‘35%0% THES PgHBEt t he
di scl Osﬁ{Pzﬁéfg%"Q%as(?%?ﬁéﬁg%ﬁ‘@%ﬂﬁggf or studio constructs. As wll be

apprecia onfirgurations can be used for and nay be
particul arl yos1ijt edThecaieiab QlRs@itei Ogiréinhate dofmpatbie weihodiioentals, cadwer a
systens descri bed herein can be configured for other nodes, configurations

or consheudersmewits. ddpdbmowss.insHeptiatagrinh matte hex e fallopefogpptaatls epnby

(nose ohulh L DpkP 3 P AR0, ERRSUALCLOEIETAL LY, HBLLSE RS L0,

t hose iReMPROEARdri Gyderh €l 1801 iMEbink aragiouafdidiles @hd other components described
herein. The camera system 1100 also includes upper and lower sets of rods 1102, 1103
providing mounting points for various components including extension handles 1106, top
handle 1107, side handle 1108, multi-tool 1110 and shoulder mounts 1112, 1114. The
configuration of the camera system 1100 may be referred to as an ENG configuration in
certain embodiments. ENG configurations may include configurations suited for portable
professional use, and, in some cases, ENG configurations may be referred to as television
camera configurations. For example, ENG configurations may include shoulder mounts or
shoulder stocks for mounting the camera on a cameraman’s shoulder during portable use.

While the system 1100 may be referred to as an ENG configuration, other configurations

described herein may also be ENG configurations.

_46-



recordi ng space, e.g., those including one or nore power nodul es such as

t he power nodul es 124 of Figure 1. Mdtion constructs nmay al so include those
i ncor por avornrgioortel7er nore i n/ out nodul es such as the i nPomtusewdiobsse 126 of
Figure 1, those incorporating a display such as the display 1210, etc., or
any other functionality generally suitable for notion shooting. Wile these
char act er i st0138) andFigorp@nghems yehyanpidepmodilanicanfiguratéosoef atcantersi $Y8temot i on

t . it will b i at ed.t hat in.still t |
e ualEdhinebiit, JanSrrofh BeaS Rl 2kt WL AZ0] Bl tami® SRGH TR G150,
As di sgaaRRed a nidi@ HoRM7B8 2t well a5 AR bl RiktaBlei dplaysid1b] AFBKSVn, $hd Jlikﬁﬂ?}a nsto uct,

etc., as used herein, may refer to nodular constructs which w be

appr ectat bd mmsitiveeh gepaally dal agdinst shé tcaipere bady firidtoraph drangparphyr. Whiswever
it wll _be appreciated.that, .in sqne e i ment s till constructs are
capabl BGTVBLPH G AUFRSHAT RS SBBYI g0 <& B Falefey SopHEDE Ghhbe o on
conf i gHERLel SewiRLAAR AURAE use B SR LnARIAThEMCthe dRblry: 1288 iL&RHe & B dpdRY
refer to nodes, constructs or configurations mhlcg are particularly suited
f or notf ami/s hoatulagnchHswby port 109 ofkel i/dmodplerl@6icdtFeghre haOther meshangsms

enbodi nent s, nption constryct re capahl e of both still _and nption

Shoot | #1 PORIIADIECT SYREHIBLE FIRTre A0 dnSaRpYambodments T FoR ey

i ncl ud Y, o] C J e rj :Si as.Ha.trpge and
ot her o R B o b e A ST e
caner aespsdiaratsar stutiod woafig@atibrtsh eamoiialuds  carfigyeatiens | Whiche awr rgangatly i n a

variety of configurations, including stacked cog;igur i ons. For ?xagple,
modul eSowisuaed farEptesEgmd shaelingnd & FRAIFIBRE EEh 2E SEM BT HIPS cipbIS 95t em

bus is,a Ly .conf i gur [ Lonh&iween any
subsetb%ﬁgﬁgggggggéféagggfgg ‘%S“%ﬁe§%#§§?§g%‘%9$§§ge %%ﬁg%h?ﬁé nngﬁles on
t he cap@ivedy frgamBumbbesbyached nlodulek rgd tdieer nodesk@tdst gnchfas tchgesc aromni,

systens. For exanple, the bus is advantageously segnmented across the

modul e&ilspetseMhalerthe spdam nehP ay[iymsiyreddp ae havipe ayhedia genlagirying. QiveT now

be descr | | : o and expansi on nodul e
120b o%mﬁﬁgﬁ?g%&?egﬁﬁggﬁ%?kgﬂén§§§@$§%®9%ﬁﬁﬁégkéégitionalIy apply to the
syst em busesopM]t hewnilbahe camBatdysifaligurandl mnduk ean deseferbédo heERIGY, such

as the canmera systens 210, 310 of Figures 2 and 3, or  the npdul e 430 of
Fi gur e 2ad studio coRAEWREONSTFRsPebEly eothaiongrudthiopwathioyghes theAislpureidiides a

bus Seq% néongpglr?ste ENG and/or studio constructs. As will be appreciated, ENG and studio
configurations can be used for and may be particularly suited for motion photography. In
some embodiments, camera systems described herein can be configured for other modes,
configurations or constructs suited for motion photography. As will be appreciated by those
of skill in the art, motion constructs generally include those in which the camera is suitable
for motion use. Such constructs may include those incorporating a relatively large amount of
recording space, e.g., those including one or more power modules such as the power modules
124 of Figure 1. Motion constructs may also include those incorporating one or more in/out
modules such as the in/out modules 126 of Figure 1, those incorporating a display such as the
display 1210, etc., or any other functionality generally suitable for motion shooting. While
these characteristics and components may be particularly associated with motion constructs,
it will be appreciated that certain still constructs may also include one or more of these

characteristics in certain embodiments.
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shown) electrically coupled to one or nore of the nmulti-function electrical
connectors of the first interface 142 and the second interface 142 such as
t he connewOaney/@863 192, 193. Preferably, the design of pChasbuw/oeBgerent is
common across the nodules in the camera system 110, thereby advant ageously

allowing for the transfer of information between any subset of nodul es
and/ or ot het0188hpontheiscysped He teapestdl egpdiearmtionostdbmadesel copstiuge etc.,

nodul eg, [ =0r anpl e, i i 8 t ex i on

nodul egs olgg(?ﬁigrégﬁrrrenrg fs%ésrt teom"{lbféf%?ﬁ% %%%?i‘%@n@%t& é:g‘ﬁedo Ptan%iz]gadapt er

nmodul epéﬁi&llaﬂffl&uitﬁmatfbﬂgﬁlﬂ)gﬂm@ﬁhﬁyhﬁ I3@evdrhe AL Ok dippteciduiiag i 2dme 120D,
t

and the power nodule 124 o he %&gten1llq of Figure 1 include a bus
segnentmppdigsiis, sl sensimgtssare Thrabls ef bethpiti! spslimoson shoaiingofenitamyodienent
does not_include a-bus.segment, or onl.y i enent s _porti,ons of t
segnent @ S o BB egr AR Chmdle BRIt LOBLRECRLS ab B 8 ey t8Erign oo

bus maynhdaes, r @ittt OragfilhAMbANVHIGL hrd PheichiRAe Wed| Br IxdidnnskRkihal n
enbodi ments. |In other enbodinents, the user input nodule 122 does include a
bus sedfiowisrver, [toniddle arpragistash thifeth soorrecrghodipers.ghotidnecopbisedts dre ghpabbnelect or s
186, lﬁé %33 gf %he Hqgule 120b are comon across each of the nodules in
the ca %@1 fg SRPRGOEHéh of the functional nodules in the canera system
110 may further include a common operational nodul e (not shown) configured
to carry out one or nore functions associated with the segnented bus. The

oper at i onal MuasidrystemyBusncl ude a software nodul e running on a processor of
the functio

I dule,12 or exanple. lLn,other e di nts, the.
bner ot onar BT S easshitie. RleaR iR Sins il 81 SR BHET BB E8ing: nat i on
of har @mma}aﬁgmgoiubmg ﬁnaée%&%lhek Gat@,”&mﬁr@ﬂéﬂwﬁj fep pxd‘nﬂﬂe.%@%@b&; asd power
nodul e 124 is stacked between the at |east one recordi ng nodule 120 and the

brai n degubed, thQ caméra tsysigins areempdwler anvioidha lIneodi®es qamyeenearlly bs efrhingedosess,
store or .qgtherwise utilize i e data, the co n bus se nt associ at ed
o R ShEiritonsa SrLNRER THUPL S BT RRRR o UnaXET e AL e, dat a
| mage dat@ediBypdNal§T B GtabRed banberhad oh,%}.w@géllsm%gwsl R BBAHageckiR and

the recordi ng nodul & 124 through the power nodul e . As described herein,
ot her comfiguged tat dllomsfon thestcmvhedcavwd bebseen oy wabsagoionedwes, megaslleseobtidi ng

e AL ML TP S IR S N Y
modularity of the camera systems. For example, the bus is advantageously segmented across
the modules in certain embodiments.

[0182] Aspects of the system bus will now be described with respect to the
camera system 110 and expansion module 120b of Figures 1 and 5-8. The description may
additionally apply to the system buses of the other camera systems and modules described
herein, such as the camera systems 210, 310 of Figures 2 and 3, or the module 430 of Figure
4, for example. The module 120b of the camera system 110 includes a bus segment (not
shown) electrically coupled to one or more of the multi-function electrical connectors of the
first interface 142 and the second interface 142 such as the connectors 186, 192, 193.
Preferably, the design of the bus segment is common across the modules in the camera
system 110, thereby advantageously allowing for the transfer of information between any
subset of modules and/or other components in the camera system 110 connected to the

modules.
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[0186] The segnented system bus of certain enbodinents is configured to
include multiple bus interfaces providing conplenentary functionality and
al | owi ng worom/disgh | evel of flexibility, performance amdTafstiooioessey. | n
addition, the system bus can be configured to power down one or nore of the
bus interfaces when they are unused, thereby inproving the power efficiency

of the bus W3 nprisviengmple: esopng grkodipentpeaghpbihg espasiommadrlacfdhy The
Syst emchis,| sﬁ%ﬁﬁdﬁ% iULAd Phes EA@?@?%@E oP R A3 Ef In?)&ﬁl% 128, £ ihdllBuiput
ons. I'n sone enbodi ent's, tor exanpl e, u

configurati e system bus can

i ncl udencaini: W6, Mrecdiligh niaitbsi1d04 1006, dndtiee paeana@tite DIeofhe BWBEeen $UPpPOTr t

or control bus interfaces. The high bandw dth i nterfaces can provide a very
hi gh t I8f Sigyep bindudead Baspegment insoniseergbndimpents.piths ysat Bppamedye dv? @éeng
relativ ] ow, power .. -1 Qw, over head ntrol interface. . .Thu the in faces
orb nempBoiaRel B Tor indWEL BT SRR ol P GhorlS Boribiy Sr ik el e

Vi deo kei@h HulgFovéxdanis tonBamistiget §iBEdt T tBe UeSnenddidbiish@al bk @outsPeshad | zed
interfaces such as, for exanple, one or nore audio interfaces may be

i ncl udéwmatheuser interfase seagiint 2dinssesteiarsnphpslihentsl ds ethep epnbiedednts, ithe wser ns  of
interface caote%ollrzi es Clﬁﬁge% St es etc. in order to illustrate certain
advantggﬁgnhgg c'&téﬁsﬁf ¢ 8 B g#chipepture. However, these

characteri zapigaps nRY détisaHede bPmbge i the blcBGicall @A8&LorMIBEaVET 193t d¥ahe
segnent ed system bus of certain enbodi nents includes nultiple types of bus

i nt er f awwkilen 20bi are toremoh aswes cachiar texmopiles int the caypstasystbusl 10ahadhndlthele t wo,
three ?é nDr% tégﬂs of .each of the ht&p-bag?w%%thq @gntrol and/ or . I
speci al VBN HIRPRIYTISE 8% hencamirs sHLeTE oh; HaY PR IPeR 8 SPTBRY PRTTRIP™E
vari et yn Qfudsot Mo 2684 %\lré’@ 28 Taft) doudt YR Sor2flofS Surlchibns ¥Sb8MAURith the
advant ageously inproves the flexibility, performance and efficiency of the
caner a ssystreed bl The apsatometd ynodulermysy iRcdudexasgivesre dinddide emtniligion a

interfaces may_he better suite o particular purposes. So nodul.es_ or

ext er n&F OGO 8&51%4590%5)@9&[@? q?@%é?waawﬁqﬁ? 9@%@@% gp ”Esﬁﬁime@abf dat a
and ey, SRS ¢fQhfesDENBEdvar IABAe PEF hiulRiudel Shoh@ndiort & Biawipt grd ace.

O her nodul es or external devices nmay operate within very | ow | atency

par anetseftwa®wnd may benefit froma |low | atency serial protocol, for exanple.

Mor eover, certain external _conponents may only suppaort particul ar types of
interfaces. (X8 esclt Besorbaualiny i xapp speNeYRotus 428 e tarkesBemed!

caner a gy fUEM dhdreadidenSRRE t S E&AHE Brdth B0adR 1B 2NHIRGIhIhe power module

124 may not itself process, store or otherwise utilize image data, the common bus segment
associated with the power module 124 is configured to receive and transmit image data.
Image data may therefore be transferred between the brain module 112 and the recording
module 124 through the power module 124. As described herein, other configurations of
stacked modules including one or more recording modules 120, user interface modules 122,
power modules 124, input/output modules 126 and/or dummy modules are possible.

[0186] The segmented system bus of certain embodiments is configured to
include multiple bus interfaces providing complementary functionality and allowing for a
high level of flexibility, performance and efficiency. In addition, the system bus can be
configured to power down one or more of the bus interfaces when they are unused, thereby
immproving the power efficiency of the bus and improving battery life of the camera system

110.
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bus interface options. Thus, the canera system 110 can be generally
interoperable with a wide variety of external devices and nodul es,

enhanci ngwoheiod7exsbi | ity of the system 110. |In additi orCTmskaoopbsibdus
interfaces may be avail able on the segnented bus which are each capabl e of

provi ding bus functionality within acceptable paraneters to a particular
nodul e or ei@187hal Twviystem bus sudhdes minttipdg iclaasest ¢lebasy sntemgcge 9p oiFeRNOr

system 1 itself. _can sel.egt the nore appropriate, bus f.0 0 i i ng

o th T REBRBHORE 18 oBe R SRty fGe Rt deavercd Boardncudo it G

ef fi ci GNEVHABWidIE baE Hi&YRds BSd Bk 8r RRFE bippbAroravairbellseintucdsntrae hage than
with other acceptable bus interfaces al so avail able on the system bus. The

syst enbaebiighemtafaceshearns povigmn 2l 1@y Hige Kroeghput dhte qtipe, vehilepihe cappsplobiisi at e
bus, th by i i ) d fi.Ci .. 19 The hi
bandwi HHTB RIS AREE S BVl By bd EFRTHAS Thut Bsedisdecs ¢ o

resour %&nbﬁ%qaﬁjryﬁdé 333 (RMGD t@Rrdd BRGRT APLCIRIR sdah as vRfeBatcdriings of
data, control information, etc. The control 'bus interfaces may include one

or nor eideersiraiming} porfabbesse, fot thexkepSpsciadined magrfases swbashipr ehamplgsenem 110
to provide support and contyol fungtions, .such as dul e and.peri ral

i dent i °F &4¥'? GAIQHBIEACEIAEY ?}HC%S&B%$b|ﬁS&§ngtg$ Pt B g‘?SSBF e low
or zer (P]e}eﬂ'{ ?rp%(mﬁugp%tgrf;één@dftéggﬂés,' HaS& LUPHR, %lfli?%“ JR& & ANAuIRYcdRinused to

performnul ti-canera synchronization or control peripheral devices such as
| enses advantdges hesodidieds oniegh alon fiuguaratiiconse. Howegantthede bhesadterizenémsc sotimay

al so be referred to interchangeably as a support bus interface. Moreover,
t he ondéntgpdegdp e ip@idieal i zed i nterfaces can provide specialized functions

such as for J&#%I] tr aIO]?)PéO%?xj, Q$e t@ e sﬁs?%ﬁ’bufs s geﬁaﬂp 'e?xbod]i%gtjs] intRes

hi gh- bandwi nterraces’o syste us can ow for the transfer of
| arge axﬁmg@tas’cy;;a‘s df R g entamebeo vithinthe @lasstat Boradxampleathevasyemhbghcaspaddds | n
sonme enbodi nents, for exanple, the high bandw dth interfac?_ y include an
ext ensithPethtretcl TPITpdYRea 9ABRE Withepishdanduigth, ronteg/agd/opsprsta 15%%% fS are

possi bl.e. Ah..san of.her embodi ments, the high bandwi dth interface is

capabl &g provi élgung up to about 8 GB/s, about 10 GB/s, or about 14 GB/s.

For exanpl e[018% hi Bloviiminvgichy Sisusiinedideatasafandtyies aaokotdie spsndns bean
allow for the transm ssion of up to 15 GB/s of total bi-directional
bandwi dtivarnitzgegushe imptses thentlexibility, perereanse dPfehbgdeny R he FAMSENIRISH h bus

358 i SRR LB S50t RS g gy gty el

one enagtidiRinthurfodes. Bumel mgdubd¥Rittex eyl @evibeginap aagkittrBeeive and/or process
large amounts of data and may therefore benefit from a particular high-bandwidth bus
interface. Other modules or external devices may operate within very low latency parameters
and may benefit from a low-latency serial protocol, for example. Moreover, certain external
components may only support particular types of interfaces. As described, the segmented
system bus 110 of the modular camera system 110 can be configured to provide a number of
bus interface options. Thus, the camera system 110 can be generally interoperable with a
wide variety of external devices and modules, enhancing the flexibility of the system 110. In
addition, multiple bus interfaces may be available on the segmented bus which are each
capable of providing bus functionality within acceptable parameters to a particular module or

external device. In such a situation, the system designer or system 110 itself can select the

more appropriate bus for communicating with that module or external device. For example,
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interfaces capable of delivering at |east about 1GB/s of data throughput.
For exanple, the bus includes a PCl Express ("PCle") interface, a SATA

i nt er f acayoanth/@s¥AUl based i nterface in one enbodi nent PCAUSh@a®bo3ne her
configurations are possible, in one enbodiment, the PCle interface includes
a PCl 2.0 x4 interface and is capable of delivering fromup to about 4 GB/s
of t ot gteatehspesghandtori effigiehtygimay defashieued asing deparfigaresaiipble busdpteiemyl e,

in one_.enbodi nent, the PCle i.nterface may_.be,configur tQ h o four
act i vet}i?ﬂa?mfélr@"eét %ﬁﬁﬁ/@?lg BU§ W@tﬁﬁeﬁt glsch aé%lgaﬁ’ledf’? etégi%gsﬁgml Br)lusc?rﬁt% a%ﬁte}n

embodi gBALRr drNBe spRas B0EItEHNdandddRbkIR: fldeh aﬁﬁﬁ}apmaa)buﬁ,omblieaﬁtﬂn@fbv@fg | anes
may be configured for use at any given tine. I'n other enbodinents, the PCle
i nt er f pedoromnchandodhtieney: ed for ot her anounts of total data throughput,

such as, fo npl.g, /S, . / S f total. datag .thpau ut re.
The saTa | miuBPRce s, el tognyiedPRSitaRsh o bogud & BEIER b ach i n
certai @xﬁlg?ﬂg,dfomar%rcel RtcRGVE AP QUEHRN transfeRgg MR amhebihec 8 peadf Beta,
configured for other anmounts of total throughput, such as, for exanple, 6

GB/ s ofkomtedl ahfoctasteont htcoligghpuitrobbusipteefactsmayoimelud erboeipmmortesserialiptex{aeds, based
hi gh bandwi dth interface is.capable of delivering up to .about. 5GB.s of

t hr oug%‘ﬁfﬁ’?ﬁnﬁi’éﬁ’ apg JBA ,“*’tea O3 eéﬁ%ﬁailr}gﬁ? Provide %ﬂﬁgﬁi apd coptip} El&ﬁ 8% x4
link hayyn BHﬁleQH@E?glgéﬁerQE}@&@ilﬁ%a fn A @PEoP el AR %Qn%ﬁ%eﬁ%&)ﬁr di ng

to sone e O]%I ment s 10G el ectrical protocol and inplenents | ow

over heagbvid: Rd ot Zerpriatencobuppen éhnctions s wertanizodhodeninss arthmaXhtlusghter f ace

is used for carrying control data, i1nmage da}téa, é)rAa conbi [El;tion her eof .

The XABFrPTR BYUtEE € YRS QN B of $& GORtE0 e RRY 8l eyt asd PGS HEDSEY Obshes

i ncl udi. - j N ; ' anpl e.
i %ﬁéﬁﬁ@ﬁf@%ﬁf r@@%@?ﬂ%& %ﬁ?&f&&%ﬂ’é sl b BRPed ¥ FRELIER gAY aix

In soné e interface sérves as a nonitor and/or general
pur pos euppopabak Oftdpfass. Butdeovar) the esmaloabhere [sPcPizedddietfacasakdry provhde nunber
of active PCle |anes can be configured based the data and/ or power

r equi r shesdlized funchengch pg (fr the Emsmission; A gudrpilatagior €3BHE hi gh bandwi dt h
redu ! | . . Th f ! e
oL aces TS A AL Sty SRR patay,

i ncl ude gen y conp ures 6art|c y suite

appl i caffi . afRineX anphRge t d1d/dPCeentfy oWtitdest gellvinghy yhiglorsegisr dbl somand very
hi gh throughput data pipe, while the SATA interface provides a relatively

| ow oventhedimenis forsaxpmple; gediigh/bandvndty inteHpesugmpciudp e erigpabledatroripe Each

R e e T

sui t abltge high bandwidth interface is capable of providing up to about 8 GB/s, about 10 GB/s, or
about 14 GB/s. For example, the high bandwidth bus interface of other embodiments can
allow for the transmission of up to 15 GB/s of total bi-directional bandwidth in some
embodiments. In some embodiments, the high bandwidth bus interface is capable of
providing greater bandwidths, such as, for example, about 16 GB/s, about 18 GB/s, about 20
GB/s, about 21 GB/s, or more. In one embodiment, the bus implements three high bandwidth
interfaces capable of delivering at least about 1GB/s of data throughput. For example, the bus
includes a PCI Express (“PCle”) interface, a SATA interface, and a XAUI based interface in
one embodiment. Although other configurations are possible, in one embodiment, the PCle
interface includes a PCI 2.0 x4 interface and is capable of delivering from up to about 4 GB/s

of total throughput in a high-performance mode, for example. For example, in one

embodiment, the PCle interface may be configured to have up to four active channels at
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purpose. In one enbodi ment, for exanple, the PCle interface is used for
stream ng raw i rage data off of the canera to an external conputing device
for procewseizng/@asdBor storage. For exanple, in one enbo@Cmarskoooned3nd t he
stackabl e nodul es of the canera system 110 has a PCle port configured to
output PCle data. The raw video inmage data is transmtted over the PCle

i nt er f 06MB/p throtghpbt & padioditdcgonl 112 ¢egtatnherhb@hipeantsi the lmpidre camftgurdblough
any intervenin m)dgl es. T ﬁ?édata i,s tog_&n St rfeamed of f of the c?ma a system
110 ¢ hesBehy o ARGEPRDRERGN OrFECSIRK bt eenid BaAShal BB FD Al Giher

appl i cal{RAfndRC! i POIC QTIMACRI] @R EdhiRuf&RC 95 dioRtr MREMRs oFUekhl 8gat hose

i ncl udi ng SATA conpati bl e harddrives, Conpact Flash nodules and the |iKke.

[ 0194] thuoughyot hech esbiodieranple, © HeEBLS0 IGRY/b,udestd WotaRGrougkputes snérePThe " )
interfaces, PCle 2.0 x8 and x|, respectively, a U interface, .The
conbi nex B ’_é‘teF%ﬁ%t‘T‘@h i F‘ipf{(%’reidhg‘?re%rt@ E‘é‘%’ébf gﬂ;& : ?W@’?#tﬁgmf FIHR P t o
about leﬁﬁ{oﬁirh%sg Ibgw@wbo td qh@beffwm&?ﬁ%&ctf» Nat B WrkRIEPHRBER, MOde,

for exanple. e Interface ¢an also be configured to Tnplenent both
t he PClamashardastal throopbmn) sukcb bs, tiheex@ipl dyb daB/s lofiyoealslataethgpughph s moad. In

transaction and/or data_link |ayers) apd other protocols including, for
exanpl SOMgMbadinpsds, dre WI(‘EF"%B]%ILE“P‘%’V@ interface, iy Gapafae QhALHCHBATR 1° ot her

high b i j be Inc LOs : i pfion to
those. ot fuB b BLELY SR SRNCY o W ARAL, HRERARY iy #hl Bl
Hyper Triakshosidg fddapihadhfdls cagibles ofr®. 250wps ped Jandt el XAdJ1 §d2dnlg Iheomeie or
nore control interfaces of sone enbodi nents include a pl uralitg of serial

e

i nt er f £atodimas wseadpOecledtinal protggobpnd prrRlpmerte dow qrerherd khardl3 grotegol
i nterf i bodi mant : ' | ncl ud
Iaz Ierzce}gfe el:ngglilg tg%gg Oe?ﬁ ”ﬁ% AU %ﬁerf&?%esg? fé&%{ri’%%ﬁ;%ﬁ?oll (ﬁiaglir{m%%ta' ncl uae

In eri-ar "Per’i phera ace in e and a

1- W r e(dr)a doRib@tfatiag EherébfOTiR: EARDN GhitBEade. cah AlsaebET toardeft owet forbef éamt r ol
interfaces include an 12C interface, a SPl interface, a 1-Wre(r)
i nt er f dedudiaa AR BBCkas apdtaarscerse. digHey 6OTResTaRIRTS, dovicsaBplsr &1 seBel i n

conj uncti,on. W t h -232 interface in.certain ' t 98] These
i nterface ebsO ah’%ﬁ/ntt éhezgé*?% t’%terpz)f?%evslexdvee > ?gﬁ %}nl%?? é&%&g%’rg%{?g%ge %ip\?ésgﬁgheﬁl%/s’ of
cont r olanargn bélgRMble. f eat ures. For exanple, given the plurality of control

interfaces provided in certain enbodi nents, system designers can select the

i nterface nd8192ppr 4gditianaly; dre runpaer of aciivarP @p pincs gan bncontignredsbasggithe t he
L Tl R Tk TRl ARG s b e o
interfaces are selected to provide a synergistic set of functionality, and include generally
complementary features particularly suited for camera applications. For example, the PCle
provides a highly configurable and very high throughput data pipe, while the SATA interface
provides a relatively low overhead, yet still relatively high throughput interface.
[0193] Each of the various high bandwidth interfaces can be used in conjunction
with the presently contemplated modules or with other modules for generally any suitable
purpose. In one embodiment, for example, the PCle interface is used for streaming raw image
data off of the camera to an external computing device for processing and/or storage. For
example, in one embodiment one of the stackable modules of the camera system 110 has a
PCle port configured to output PCle data. The raw video image data is transmitted over the
PCle interface from the brain module 112 to that expansion module and through any

intervening modules. The data is then streamed off of the camera system 110 through the
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interface may act as a common nulti-drop bus, for exanple. The RS-232

i nterface and/ or UART devi ces can be used to comrunicate with the user

i nt erf acewondwles®22. For exanple, while the user interPatasowdobsid22 does
not, in certain enbodi nents, include an entire common bus segnment, it may
include an RS-232 capable interface for comunicating wwth the canera

syst emPC1O port.olitle tAET A eaneficed cay shenusbds forThan®s- 2@dlicaiioas f achdingy be
accessi ble via the connector 196 of the user |i r]t r f ace nodul e& 2, for
exanpl OPORYRLen de fefesprdie podule; spth %Ehoaatm‘f Reiag kA (comma 1;26 b al so

be i nclytded ¢, gctﬁﬁgsgrhmu%sfagg%m%.pr ovi de control functions such as
c

mul ti-canmera synchroni zation or may provide control for other external
devi ces suchomst]| enkesnalng éhbedimsnt, fihé texaimpludes two VRCT GxpressiioRICRENT S,
ot her support interfaces may be inpl enmented such as an RS-485 interface or

some otiHerageypBCEf 2 0% prd &, Ta9BsEETlyr andjans Al gterase. fihvbemiped: Bfis nat i on

om ' . AE. i .
ermboai funega B LR SRR o RRENH BB Rpd ISRV ST) MY ok A T s

confi gus abbirsGBA NS aShigh-peife@iintd eloddefoatexhpiel TBe PEle Mtofadeag A@be Ol
interfaces, or a single serial interface. [0198] As nentioned, one or nore
speci alcppighrpdt@ implemsninbgth jbe iPhde sadard profaeel jof tha©SMedahlpiess (FRr

exanpl e, specialized interfaces ovi dg for tr 1 SSI audi o
cat " bOPYRE bResofi LS, pRE i PO S Pl b AR B ARt s o
the caRrmfigicigséeiRelOSRREYIEr 1498€. O VAHOE BwBbdnREls! RHRF HigldB¥hdEgh Bhe
specialized interfaces may include an Inter-1C Sound ('T S") interface for

comuniintatfacey maubrlinghided stead @i, erhia asidiiivorferihesei deserthed Apevariugh @s, ex ween

the system 110 . and e nal. deyi ce I n e i nent, i.me di-vision
Ul 1 RERB P B Tt P ST s b L OB BB OIS s “Tom
interface igopsgd WHERnk SorcRBfd QUReS fnferB@POFtsobR EAbddinehdnmelude of
nonaural audio at up to 192 KHz per channel. Moreover, certain paraneters

may be plwdiifyiof derigh imeifatiendof exomiie.| the yordred interfaseomsluabitliriee seripd tnteréacosr i et y

of audi.o conponents. Far exanple, the sanple rat nd le.w dth can be
2l ot 48 SO ETCRRISIS. By ST S REPe PIREEHS TAGu hEnt Do ATE G ls
enbodi MRAbReraSRREH 8L {308) iNbeikangs 1TWire®S RWrfiBe Bf BN enfibashéRNG ADGeBY

allow for the transm ssi on of some other type of data, for exanple, instead
of , or embodthdéntj the ¢aptrohirderdacdatiaclude0a®9iC fimterfardi i SN interfdve, & rit-BiifeRes

descr! hed Ahoxe, 4 HE ASOTENL &0 el S Du R Lncl e 8 ward e 1,8 00l
the RS-232 interface in certain embodiments.

[0196] These interfaces may be used to provide flexibility by providing a variety
of control and support features. For example, given the plurality of control interfaces
provided in certain embodiments, system designers can select the interface most appropriate
for a particular application. For example, the 1-wire® interface of one embodiment is
configured to allow the system to quickly identify modules in the system. The 1-wire®
interface may act as a common multi-drop bus, for example. The RS-232 interface and/or
UART devices can be used to communicate with the user interface module 122. For example,
while the user interface module 122 does not, in certain embodiments, include an entire
common bus segment, it may include an RS-232 capable interface for communicating with
the camera system 110 through the segmented system bus. The RS-232 interface may be

accessible via the connector 196 of the user interface module 122, for example.
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exanpl e, one or nore signals are configured as interrupt |ines, providing
interrupt functionality to one or nore of the nodules in the system 110.
One or nowe 2mdi7gseBed presence detect signals may be usedTius2aeiessts t he
presence or absence of expansion nodul es or other conmponents in the system

110. The segnmented system bus can include a vari etg"of dedi cat ed cl ock
si gnal s as [WA7]. [ 0a0Bperahpewase wrbibditpnnisriagne GG ORpmey dlsdibeandudet or age

interface e.included in.the s em bus. .Such interfaces.may i.nclude a
sATA (e rfien 58 rntide “Geld i Edierssaoet i Elehest R pibbeEp
embodifBNbowvidet doglrol ¥R thé@fex&ned] QI b bRihf ACRSseS Uah MAShd, BrIxahiplenhace may
be used.” T0201] In various enbodinents, a variety of other interface types

may bearineo epbpdinedts;, thdnsuppgtreniedaces uvay ibacmplimeptedgechnes ahiRG-H8a t o,

Et hernet, . USB, USB2 USBB,f.I EgE 1%24 i ncl udi Qg but nEt lim edt.to I%i rewre
400, PPIEERTY S, Oty v €8360 Merep iy $0CSEB 1Y PFPYINE, COBWIAUGR 0T [ 0202]
The S%ﬂt@aﬁée?;dmé}v%feg&e@ﬁﬁ e Rdih InURScAMGAANTBR. BP\EKais URoihéier thace
which i's configured to power the conponents of the system 110. For exanpl e,
t he poweemsogpdes at agrifvacentmelyintatfhon hathagbohgitratoons ot sysierotamaindeser ed one
or nore of a set of available gower s_oglrgces to {fge canera nodul es. The set

of avat 1881 % 4poREPosEaE neRficea P2 HBBESEIHJM6H2%he parti cul ar nodul ar
fi ti ft : : ] i t ai
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enbodi nent be exten to provid rom genera any nunber of
possi hifahé systdm poveForsaampks spdcdi2iadd intlidaceowey oyt Yor tht erahsrossionyfbe
configured to provide automatic fallover protection when one or nore of the

pover RgirdsbewesHBe Modyies Phthesamsra YHER % t}l‘ié@%ﬁ‘fﬁgm@f’%ﬁiwfs%e fE8Rabl e to
provi %glstﬁrg}\gf% atl{lﬁg op e ! F8FERaif %‘g@f)hérgp ﬁgxﬁceéfb‘%g %9&9 al‘}"ﬁe\ﬁ ai.'iﬁegf%esofna chemes

are av ower 'sour ces one enbodi nent “are logic y cascaded
in ordacludd aprineriICySouNde (IS iftedhes forpednanitivatpewsound odatg deivecerintheai | abl e
or when it is otherwi se desirable to switch power sources, the power supply
i nt er foREWORERIB AL the atysignt duP dactysesne the syytea ﬁlﬁs £ Sk tepal t $RYIGH, °BBur ce

havi _ ) S enhiy i : .
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supplyinterfate i s con ure ower from on sl x aval |l abl e
pover efisdatent] AIDMiingifadnisaxtewhadh Ravafigged t€ supporngctoeth tianaslsiofput
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modified, providing flexibility and interoperability with a variety of audio components. For
example, the sample rate and sample width can be adjusted on a channel by channel basis in
some embodiments. In various embodiments, specialized interfaces may provide other
functions and may allow for the transmission of some other type of data, for example, instead
of, or in addition to, audio data.

[0199] In addition to the interfaces described above, the segmented system bus
can include a variety of signals or groups of signals dedicated for particular purposes. For
example, one or more signals are configured as interrupt lines, providing interrupt
functionality to one or more of the modules in the system 110. One or more dedicated
presence detect signals may be used to detect the presence or absence of expansion modules

or other components in the system 110. The segmented system bus can include a variety of

dedicated clock signals as well.
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(e.g,. the side handle 1002 of Figures 10A-B); and a set of four batteries
of a power nodule 12 conprising a quad battery pack. In other

confi gur avpannyo78t1ere are different nunbers and/ or type®CofUSP@vO5933OUr CES.
For exanple, there can be 2, 3, 4, 5 or 7 or nore power sources. In yet
anot her enbodi nent, there is a single power source. In one enbodi nent, the
i nput jack ¢200he Hnasomerethbodinichds, s bhendre gledshtddestetagof inferfacesi tne,

foll owed_ by the integrated_side handl ebat_t(ﬁr(é, f ol | owed fbg/ each of the four
bat t er isdudsd iprbe sERiEP brsdored [aCEHMGH ANGRE & jrgteriace Gigh a5 jPPE o

power g 'geé LV Lt0CeA . 1h 86K QlbddiGets Aifer |08 sthidee ifRHadel Sugdoper

supply Interface routes power to the canera system 110 Tromthe side handl e
bat t er y.SCRIénti$ate m@pbeldzed r enove the side handle or one or nore of the
batteries of the power nodul e 124, and the power supply. interface

aut omat i cal 19203} t JRe¥arQpst FELAHMERS, Bat @ HHVRr obgLNBlsTage, highemay be

erbod! IR Riratbd §n RANKLSURAI Bud HhALARE CoR B! ifiRed! U, TERERUP LREh POYRY,
delivery N4 us uhirterrupted canerd operation during autonmat’ic

transi tjSB3, DEERG s @aueding but e Simited 20Bke Wie 4p0)\iire Voiup POy FiraWerefS8@600f sone
enbodi nents detects the addition of an avail abl e power source over one of

t he commgWitea®8094, - FEE.fRA¥bstcpr ovi ded in the segnented bus. For exanple, a

control int e t he se nt ed, bu d ri i n E'%id el ow,
or one or rriﬁé(ﬁgt he hesﬁeéﬂ’SP%H?%stt?%Bugs%éorr%%ﬁfeaﬁ§ %g(gmlprg?%é‘g%%éﬁl% I Ceé)ot her
met hodsyipén fetElbuRe 18R heEchapsents WTEESysi@Yy 106. B&eekaniple, ARE power
enbodi nent, a nessage is sent to the brain nodule 112 froman attached

nodul e shiply rigtesfagowey dlow der. aytopatic egsivg ofunvesicedopne v moraidf drsefuple 112

may receive.the nessage hus, the st 110.is.. ified of th resence
of the aﬁ@\kg’?e %‘b‘ﬁ?ré@?rcg%@nt?;e 8@8??&??@¥?0$6%1%i%853¥31§§fe e ﬁo%gehsecrr%%fagf

i npl em?i@f)&fdiir( orflthe (Rt MEI Ul Bhfi@fratinl OF the ¥yR&HaTB) andt fhe pswet &ipphl0 may
sel ect fromthe avail abl e power sources to determ ne which power source

Wi | | bentefeck vD cptaie renttiodinegngt ean be Gxtdnded6d providomewerribodi senerally amy

exanpl e, power is. generally routed through the brain nodule 112 before
bei ng d’é‘Pﬁ\‘?&?é@Sﬁ‘Bﬂ"t‘ﬂ%‘ltPQﬂé{?‘?ﬂi‘é“?es’of the canera system 110 for consunption.

Thus, the brgigy)mdehepdie GpPlydaterfase MaPBb bRfigHestd plvidenaitdourrfall 0207]
For exanple, thé power supply Interface according to such enbodi nents may

i ncl udevar pratetiopovem bdnesor owred! ther pagdr toveces theckmad lusavadldblecsr ahan recei ved
dul.e 112.. The fir bus runs through ea t ackabl e

by e AR Thdlle 11T LLLSL ROIET DU s LILUah e Rl st eck
into tRgbhajrRcHEil LR AhAabld e WRirRoweeUdf@ne embodiment are logically cascaded
in order of priority. When the highest priority power source is unavailable or when it is
otherwise desirable to switch power sources, the power supply interface automatically routes
power to the system from the power source having the next highest priority.

10204] In one configuration, the power supply interface is configured to provide
power from one of six available power sources including: an external power source
connected to an input jack on a brain module 112; a battery integrated into a modular handle
(e.g,. the side handle 1002 of Figures 10A-B); and a set of four batteries of a power module
12 comprising a quad battery pack. In other configurations, there are different numbers and/or
types of power sources. For example, there can be 2, 3, 4, 5 or 7 or more power sources. In
yet another embodiment, there is a single power source. In one embodiment, the input jack on

the brain module 112 has the highest level of priority, followed by the integrated side handle
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112 may receive one or nore additional power signals from non-stackable
sources (e.g., an input jack of the brain nodule 112, an integrated battery
of a handwve 2mduBEy. The power supply interface further pcmalScaesssicecond
power bus routed out fromthe brain nodule 112, through the nodules in the
system 110 for consunption. Dependi ng on which power source is selected for
power i hetterpefolywedby edacharfythgfouebattdriee of thegobreaimednisdidde Iipbrcess se¢maher a

i I the first b) i | f f th
ddi ¢ BT PSR TSPAC et BomE Pubit 88 VP Un R el ign an BapELEPPPO208)
In On?irﬁ@?%'rﬁﬁ@f go&z&elofthé é&m&Q&ﬁeﬂ?‘ﬁO%’?ﬂ 12 SdomntiResaieAs kabhgermalul es

conprises a sing power |ine, | e the stackabl e nodul es may i ncl ude a
pl ur al iten refopothersidediandle ®r oheot nbs cfdkmbaticoes ofibe boaenmpdulall 24,1abad the

arbitrates which of the plurality of power sources is alaced Oﬁpthe si ngl e
power PPWE" BYPRILARIFHRreaa BBt Y | SHCRES Kadi FRPTERIHIE BPYEhEOHEUUPe¥ ™ t he

syst emed ditnﬁeg%se%eo O\LQESJI]ﬁ%an%CQﬁﬁ?\QH& uﬁint%nﬂp@ngl R oF A6 NGBl thake

control o first powe S or yie to ot her es such that only one
power sointaaprdd danees @Pestiod doring hetolmatic amdittel bereeadpdver sthacdst ai N nodul e
112, thereby avoiding conflicts. For exanple, in_one scenarjo, the brain
nodul e 112 Sbendhe PRy syeply Aptedass Hfgomsatmbpdipents dpteetsdbs addidopft of a

quad b%t%}i?@%{wm%gk&t égép&?e ¥ thguﬁ%ﬁggcagﬁ%nt ﬂ@e&aiﬁéss gpra@mri Y. In

response € Nnessage, ower no aces t utput of Its

first bagh&hed BheFontxMibleechit®] anerfidefahd esgnientid 88, desctibed Bygiester 110
yield control of the first power bus to the power nodule 124. In other
enbodi Hewtldelaneorfonesy perReathesssenalscpubie seamantas busi myy be usesdweVhils pdsr  and

' f h..af,  th | 1 |
Cont t SRRy SRR s b0 0B PRYERESeL D RE-BbarRRR, EolRAskRs, (o

shown isgnthtb Ak Brain mbb@lef110Storp Anektadied mBInldRavinLh @dwkr esurtdien pavessorrodul e
124 through the bus segnents of each of the intervening nodul es, and

event uaiiyng an thet breinopedile hbY may recepve thanessagenthysothsrsybgs hdyis @ehfied sel y

be rout fromthe prain nodule 112 out through ach,of. I.nt ervening
nodul eé)?qp%rpﬁ?sﬁﬁ?el ﬂg ﬂ%ﬁ PPRE B%%?’ lgrr}tl)ec?aIagéofglfggﬁon&ggtgﬁera%]eg&‘g}é&g }r]réenr]]% ?gt he
user i pRPlenBREd! (8.g122ahBaE oY @heP PYBFityl JcBBMa) Bid8kteEPUTE May SElett 6ém ale
integrated rechargeable battery. In other enbodinents, the user interface
122 doesailabld peiecrtsaurced tnérierpone hinimsiwer ispree Walk be gpediorRaveridhe ssteebf | and
one or-ggre of the first and second power buses of the power supply

interfdd® are routed fromand to the user i nput nodul e 122, respectively.

[0206] In some embodiments, for example, power 1s generally routed through the
brain module 112 before being delivered to the remainder of the camera system 110 for
consumption. Thus, the brain module 112 can act as a hub for distributing power.

[0207] For example, the power supply interface according to such embodiments
may include a first power bus routed through the stackable modules and received by the brain
module 112. The first power bus runs through each of stackable modules and routes one or
more power signals from the stackable modules into the brain module 112. The brain module
112 may receive one or more additional power signals from non-stackable sources (e.g., an
input jack of the brain module 112, an integrated battery of a handle module). The power
supply interface further includes a second power bus routed out from the brain module 112,
through the modules in the system 110 for consumption. Depending on which power source

is selected for powering the system at any given time, the brain module places either a power
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[0210] In sone enbodi nents, power source sel ection decisions nmade by the
brain nodul e 112 may be overridden under appropriate conditions. For

exanpl e, wormdui7e178ncl udi ng a power source nmay overri depdeaisseoonsmade by
the brain nodule 112. In one enbodi nent, where the power nodule 124
includes a plurality of battery elenments, the power nodule 124 detects that
a bat t ggyal dicemtint fissebewerchiishy a pevdarsignal frodudre afithe pddigenads narhetagksblem U O
is insufficiently charged.. In such a situation, the power nodule 124 nmay
autonaP?%%FP?“?%éﬁ%t ?m%mﬁﬁ?gﬂﬁther, sufficiently charged, battery

el ement. AdgjhgpnalihYond BmBOdEchL Nhe GRS bk heonsins t @M1 siAckabres a
manual override allow ng the user to sel ect the appropriate power source.

[ 0211] mbdelet comheseymacingle powedmen while tlat stackable modulgsoney inslpdp layplymalier f ace,
t he power supply bus can be .extended to, su rt.qgenerall ny .nupber, of
cascaqgﬁp%%%é?ugﬁﬁﬂEé&Fﬁﬁﬂ?§9’é% r@?éWﬁ*%fPﬁﬁméggﬁ?dgﬂgéxaﬁFﬁﬂW@ Vit
enmbodi OROL Sqouftel $E51aGRAbrSthE SRR er TREBY 8endikda aIbaR@ioWrhétsich8 kadlygres of

nodul eS 1 n generally any physical arrangenment, providing flexibility in
creat i g modldsd metle Bystierh i 0.CBassd Pudbe rebdiced nessigk.ythe avdoledicag eitler ddkee

enbodi nents, users can stack genperally a nu r of power nodul es 124 onto
t he nnﬁ@ﬁ%ﬂ0§ﬂF&ﬁ@bﬂ§W¥buTﬁh§Fﬁﬁ§éF aﬁ%ﬂﬂ%§§P. %?Eoﬂ%dﬂFQP“%Bﬁ¥¥%ﬁW1 i ons
accor dj,n glatcgd B 3hd B AL 1 fhe WARERYRTE 112 AAdhY bRHE bRRRORG!

sources presently contenplate e power supply interface can, in sone

enbodi sente, Meorrxdceidid thicobrainpmodile VAR imajsscti hemesseghuindicdesg ghrs a first
incorporating ot her power sources. As suc t he extendLbIe nat ur.e o#bthe
€

h,
power Seilpy glementek %&‘@dé?@@yﬁq“@%@@y&]@ﬁ]iﬂ&‘i’egﬂé?@ g %géﬁt)ﬁ)o‘f"ff Walges in
technol 0oy, [ %}}eZAie%sggeﬁgﬁéAﬁéwéqg@&ﬁe b3y -aftéasctﬁ?i i uPbSiEs BRt AN Giheeh tO

provi de"power "t o éex evices 1 n sofe con rations. For exanple, in

one enbpdhdBRtandhBe pOBEmoSUBPInYthe aystdn 0VO gieldceontrohsf-the firdt edweitysuo thgower t o
an external notor or sone other device, therebg i mpr qvi ng tqe
i nt er opewabinoilvlg 13¢. Imethersrehosinggris.che fi1% PRveR bus siudet § PBralgyof eewer [ 0213]

Al t hough described .with.res ' r: gbodi, SsenfBPECt S
of |t o BEnaPT BURR LT EPAREF bt bR pE el SBeRI U ARR PO B IRA Cocn P
di f f er gpddodin hedul€Xenpl e, the power sources may be nmanual |y sel ected by the
user instead of, or in addition to, being automatically determ ned by the

system 110. [§29914] Inhide fexproplicatackpd youfiusaionashawari ddgwe s $hofirst ReVEaner a

S e R PO RIE ol $oived SRERAE T2 HEOELD Yoo ghrlTRts UTRALR dr 3
intervening modules, and eventually into the brain module 112. The second power bus may
conversely be routed from the brain module 112 out through the each of the intervening
modules, terminating at the power module 124. In such an embodiment, the user input
module 122 receives power from another source, such as an integrated rechargeable battery.
In other embodiments, the user interface 122 does include the common power supply
interface or portions thereof, and one or more of the first and second power buses of the
power supply interface are routed from and to the user input module 122, respectively.

[0210] In some embodiments, power source selection decisions made by the brain
module 112 may be overridden under appropriate conditions. For example, a module
including a power source may override decisions made by the brain module 112. In one
embodiment, where the power module 124 includes a plurality of battery elements, the power

module 124 detects that a battery element selected by the brain module 112 to power the
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nodul es, or a conbination thereof. In various enbodi nent, the functionality
may be enbodied in hardware, firmvare, a collection of software

i nstruct iwo0mxesLBabl e on a processor, or in anal og ci PCEUS2§09/0p4324.5]
Condi ti onal | anguage used herein, such as, anong others, "can," "could,"
"mght,"” "my," "e.qg.," and the |ike, unless specifically stated otherw se,
or ot heysiémselifdey stsofittiently héhargede le ontle a sieatiesedhe peweemodald ¥y24 madhded to

convey that certain enbodi ments, include il e her enbodi .S dg_not
ool o aRa e e droTg padtner SurRgpY s Loity SEREL TR Rty oo
| anguagesirte BRHfiARRhalthe systeieNdadclh@es Mhiual Badrifi€aldwias ihetlse@ieRcand/ or
states are in any way required for one or nore enbodi nents or that one or

nor e e rixoahipoapmtage proceseare.l y i ncl ude | ogic for deciding, with or without
aut hor input _or pronpting, whether these features, elenents .and/or states
are incl udedd@itlar eDn{‘)%toog‘eﬁB?‘f"g?rnﬁe@T?eﬁte MRpfgs o i%&fiJP%WereSHBBléﬁ’WE%9e’ %16

De di ; . i f
e Itrﬁglggg{]&% 5’2?‘{%%@ gfi. URBhded 46 ShyfHoft Rty glﬁeﬁ'&rﬁber%'f chBEdd fRRer Qfurédly ©

the ne erein can be perfornmed in a different sequence, can
be addéshutsreF@eekanyle,| @f tccortanad withogatalive rembedguentsot usdr| caestack Ipewenct s or

events are necessary for the practjce of the nethod). reqver, in certain
enbodi megrules ke aloge veie gther é&??sbféfl merylgs h%(ﬁeﬁgﬂﬁhra%‘}éﬁg%}?a TSP ugh
mul ti - LG i : i : rs or
or oces Sy TR HERIARTRE LAing PUEIEN lodllap BSOS IRIOTMY, W oR R R TR Ve
| 0gi calentbodithsts, et kasstadk gedetiallg anpnambdrgdipotvermstielps 1 2k sutpitheshodwlar
connection with the enbodi nents _disclosed herein can be irer&eme ted as

el ect r GHiRBESTRENGETS, LSBTt @Ftorze madwar eonhguRprmicearensole dssired batsre| ear | y

illustrnagtethis in i) '

11 ust P0FVaoSsn, B SUBOBTR IR b SBlncbTbielaf @Rnii LN ahE poVEE L e,
descri hg@rfakoys, gesahélkmpodimehl B8 efenddieior suppont tviafioad dthyr. mbliete iesigasich
functionality is inplemented as hardware or software depends upon the
parti cuheatpping eHer Mevghdowses ghs sems tthaicktcgdibig Balute eﬁ then oy Gie punPly
system. The descrjbed functi.onaljt ' in varying ways for
e;ch pé?tteft%ﬁ agsro Egips)&sisg%t ?(%%]gnbeﬁr% {Os%agﬁﬁ?ﬁg%é%%gﬁ{ %%trl]&g&éci Si ong sgoul é not
be interpretjgghyds CALShHGedsuppRAintdifate iagralidee seTRral tof frovide yohes w e.
[0218] The various illustrative |ogical blocks, nodules, and circuits

descr i aterpgl devisereint J001¢ sonfiuiatiense FpoeammMe 30 @ne 6Mmbeda cRb & N WER BURPdY

npl enecrflilt’l %(IjOVCIJ e Pue&efn -Eil%at%d V&u{pblt Sower to an external motor or some other device, thereby

improving the interoperability of the camera system 110 with a variety of devices.

[0213] Although described with respect to certain preferred embodiments, aspects
of the power supply interface of the segmented bus can be configured differently. For
example, the power sources may be manually selected by the user instead of, or in addition
to, being automatically determined by the system 110.

[0214] The functionality of certain embodiments of the camera system and
associated modules described herein may be implemented as software modules, hardware
modules, or a combination thereof. In various embodiment, the functionality may be
embodied in hardware, firmware, a collection of software instructions executable on a
processor, or in analog circuitry.

[0215] Conditional language used herein, such as, among others, "can,” "could,”

"might," "may," “e.g.,” and the like, unless specifically stated otherwise, or otherwise
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general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA)
or ot her woagreentseBl e | ogi ¢ devi ce, discrete gate or traosicstan/o0bwys c,

di screte hardware conmponents, or any conbination thereof designed to
performthe functions described herein. A general purpose processor can be
a mi cr opdostesd owithibuthei nonths a$ tusedatsi generalhe ipiendeds sorconuey llat apgytain

ti , troller, m I , . hi ne,
o1 oces POt Gorge MY ol canod® S CERaN el ofad BhFeRg R cc.

€. 0., angRrRhRatTHRE Rth toldfidrNRnsudl ¢ /R LeEE I Itende@ldinily thit Rbtures,
M Cr oprocessors, one or nore m cCroprocessors 1n conj unction with a DSP

core, etenmmys otdierstaecireorhy gay atquared fpO@Edr Mhee dhlystosens or Ht epe hods and
al gorithns d%zéri bed in connection w tfh éhe .enbodj nent.s di scl osed herein
can be TeRTH SHINOEIRE L REISS A WY peic for,decidipe Yt é’%ﬁlﬂ“ R PEL by a

proces L i QN f; {de in
o ey RSE OB Raf T Ohel i g SRR T

r egi st en any parhiaula ahitsidimentr enovabl e di sk, or any other form of

conput er -r eadabl e st orage nmedi um known in the art. An ex l.ary .St or age
medi umis cdOblodd tBere f%d@s@%ﬁ“@ag‘ﬁ’ephéﬁnﬁlﬂé‘cﬁﬁr %‘@8?58?1%5&%0”?{;’5&“3’ of ¢

| nfor el ke dRMesBMLA ik LA B RHbAI th o BifeRhP EARNEE e bilddne
alternative, e storage nediumcan be integral to the processor. The
pr oces gdrgal) r il oat all age:tiee dé.gimoanll desiritied iatts am oAGME. ard O&26dary\fiirlthe t he

above detail ed description has shown, described, and pointed out_novel
f eat ur @aciise appicireethed). MTERSE 1B FHGHP FERPUMENES, §FtF 0T BRI EARY & RFSHTRRG

(R QUSRI RS SHRRHL W TRl BRBRES bl pfREm AN OB D of

the spigrbdestrs biRoetisssi cOsddl AtheAthanistdueligallyecogni zed, certain enbodi nents of
the inventions described herein can be enbodied within a formthat does not
provi de al | 1821he Thavaress Ausraivadpgical blaekss gradylase casuts, ard sgrBEthdat ur es

can be sﬁ%%%&?cé@?cézrgg)r}%%c iosne ki ﬂ*}eeel Jggrg%]lt%yg?]hgéda%egglﬁ%g@ BE Iirgf:lﬁgl%ﬁtteaiag

i nventi . erein’i's indicate ed ¢ rat her than
by the diQuRERI REIWASL EbRputaNsofidre, (drasdgdsnatibhe bf o Toi dlkdrly Hhsrareaiisng and

range of equival ency of the clains are to be enbraced within their

scope. \ipf&ichasgeabiVED hgdware Andoshfiveare. nitions dhwipave compprditngblogkssensor

modul e’mg(%l\fés?gcix%u}ctis,r Zsi;[ld isrt]ép%r Le‘;iv%e been described above generally. in terms of their
functionality. Whether such functionality is implemented as hardware or software depends
upon the particular application and design constraints imposed on the overall system. The
described functionality can be implemented in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from the
scope of the disclosure.

[0218] The various illustrative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein can be implemented or performed with a
general purpose processor, a digital signal processor (DSP), an application specific integrated
circuit {(ASIC), a field programmable gate array (FPGA) or other programmable logic device,
discrete gate or transistor logic, discrete hardware components, or any combination thereof

designed to perform the functions described herein. A general purpose processor can be a

microprocessor, but in the alternative, the processor can be any conventional processor,
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a power nodul e, having a second and third interface; and a recording

nodul e, having a fourth and fifth interface; wherein the first interface is
functi onavbyosngsgeabl e with any of the second and four PoTiust@vheses. 2. A
nmodul ar notion canera as in Caim1, wherein the third interface is
functionally engageable with the fourth interface, and the second interface
i s funcehoeidr) wengrag@élblt, erviitath mavkinfei £ pracpgser fcacelso:ﬁbe poploaightad asot i on
camera as,Ln t he power, .nodul ¢ T)%PUde a recordi ng bus

ext endlcﬁa’bﬂ)‘@f’\%é’ﬁ “t‘)ﬁ‘é’uﬁg%gﬁ‘ﬂc"énﬁ ot FombiREPY o DY omd é"r‘?glfﬁpﬁ‘}e??@ fbt i on

pi ct ur §1hARGSIAERpIREQEBNoANG rﬁ&wm@?ﬂ%b@mﬁlﬂ cohjIRAhaTitHPDRPROFABEr @ as
in Caim1, wherein the recording nodul e includes a power bus extending

bet V\eeranylwéierelwhtdwnﬁgldatﬁwrfth interface, for transm tting power through the

recordin ular notion c ra Clai,m 1, further.
conpri si ggma?{ﬂﬂﬁ / H}"ﬁ b gﬁ hr?a’i‘?F Bdsaa'ﬁ%lgﬂ“ ﬂ’& STEROHD; WPBSHIRR ithher ei n
the sihd ehfioBihi@ee gg%m@&ﬂﬂ&%ﬁbkeﬁx %te%l}oﬁfedfdlfe%ﬂy 1Ht}%év§‘&€ iPAdJrgrsevent h

interface I's engageable wth the second interface. 6. A nodul ar notion
caner a masdulé eEcatath By a fpuodekser, aompa cembpatior eﬁﬁxemmmtA noftivdre modilleazabl y

connect abhl e to_the sensor dule. 7. A modul ar on.canera as_in Caima1l,
furt her®88epPi RN memegy fﬁhév?rae@ oMl &empry.a %&Ma}m%{y BEM a as

in dai V\/@%E
i nt erf&g&zor\xh S‘%‘::rg %ﬁ%&&g% e v}{ﬁv%@ %&ggyt%ﬁyeggﬁ?ﬁng%ﬁtﬁm ntaer?c ace.
9. A nothrhgy mediairoknavaniy te ast. AR dlemiphary stovde meddiurh he cotged iond erdcasser

conprises a transceiver for wireless comrunication with the sensor nodul e.
10. A riggiuithat the prensssonsaR deadsinfermafign opm, gy WHEY Indormsiipgitpgths steragst a

second p d"% 'I&qw% %)'ltlextngﬁvg She 'E‘i’orQ W e ot Uafi élanAtQ%]atd‘ g gr@c@ of Ephdl

interfac not1 on ca ra as in he second

power rRetdssoreaadflid st@sgamedianradh ngideus a8 Se0di ng bet ween the ninth and
tenth interface, for transmtting notion picture inage data through the

second povver[ #fHlul e While. tha, aheveufleinilsdpdesemplicaniasshayn; describednand postied ei n
the SEeCRt ol\)/gl\’\?eaturrrgsdelljs gpphed to various embodiments, it will be understood that various

omissions, substitutions, and changes in the form and details of the devices or algorithms -
illustrated can be made without departing from the spirit of the disclosure. As will be
recognized, certain embodiments of the inventions described herein can be embodied within
a form that does not provide all of the features and benefits set forth herein, as some features
can be used or practiced separately from others. The scope of certain inventions disclosed
herein is indicated by the appended claims rather than by the foregoing description. All
changes which come within the meaning and range of equivalency of the claims are to be

embraced within their scope.
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conprises a control bus extending between the ninth and tenth interface,
for transmtting control signals through the second power nodule. 13. A
nodul ar rmwoi2o/osamera as in Claim1, further conprisi ngratdisgiomwabtossé gnal
processor in the sensor nodule. 14. A nodular notion canera as in Claiml,
wherein the first interface is indirectly functionally engageable with any
of theWiRadda dMIAd%h interfaces via a rel easably attachabl e adapter

pl ate. 15. nmodyl ar tion canmera I aim1, wherein the first
interface is ind r%%?ﬂ%jFﬁ%%kﬁSﬁg?fé%ghggé%able with any of the second and
fourth interfaceg s¥isar @06ulehavipe: fidmmerfaegul es. 16. A nodul ar notion
canera, conprising a sensor nodul e having a first bus segnent, a recording

nodul e havi ng a 8@ewedmbdwe duymanitsecendcng thisduaterfaseiané having a third bus

segnment; each of the nodul rel easabl y. co table to any other of the
nodul es; wher ei n?&VEF n%E@@ﬁﬁﬂ&ﬁ"%%%??éﬁ?%@ﬁgﬁ"ggd?ﬁe nodul es pl aces the

bus segnments in GeERMNHEAfAOMMACD iE At HANGTenkieableBiRe tny bAthepREsd S
functional electrical communication anong each of the nodules. 17. A
nmodul ar not awhfwethentarfagesi n C ai m 16, further conprising an in / out nodul e

havi foyrth t.that is di ! t i 1 h £ th
ot her “bus. <Ggmonts MG AR FAPOot Bh ek Herh 65 4 JEREENC n e

sensor siRABhAly SndaPeible GhithYthé Sh@S HMikr¥ace OMIE Beadelcnd thi@fite Gt H@ictidhallyhe
nodul es via a’relesably attachabl e adapter plate. 19. A nodul ar,

conver englgeabiowithrihchfieiderfasenpri si ng: a sensor nodul e; a recordi ng nodul e;
a power noduyl e; apda user interface nodyl.e; erein each nodule is .directly
or indirectPy rel é%oé‘b‘f? REORASETER & T g}f?‘ﬂ’el ShiNels rﬁm% rﬁ“ﬁiﬂfhf ‘I”Flﬁ'gfs

constr ld%c&gin%rlﬂﬂL@(?erﬂirféolgéng@encﬁi@%'é@orﬂ%dnﬂjrar]nf%“@é}Qfo rapnatingmo@did each

nodul e may be~di sconnect’ed and reassenbled into a second

picture image data through the power module.

4. A modular motion camera as in Claim 1, wherein the recording module
includes a power bus extending between the fourth and fifth interface, for transmitting power
through the recording module.

5. A modular motion camera as in Claim 1, further comprising an in / out
module having a sixth and seventh interface; wherein the sixth interface is engageable with
the first interface, and the seventh interface is engageable with the second interface.

6. A modular motion camera as in Claim 1, further comprising a lens mount
module, releasably connectable to the sensor module.

7. A modular motion camera as in Claim 1, further comprising a user interface
module.

8. A modular motion camera as in Claim 7, wherein the user interface module
comprises an eighth interface, which is engageable with any of the third and fifth interface.

9. A modular motion camera as in Claim 7, wherein the user interface comprises
a transceiver for wireless communication with the sensor module.

10. A modular motion camera as in Claim 1, further comprising at least a second

power module, the second power module having a ninth and tenth interface.
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construct having a DSLR configuration. 20. A nodular, convertible notion
canera as in Claim19, further conprising an in / out nodule. 2 1. A

nodul ar, worsv@7styBe noti on camera, conprising: a sensoPCEu$ad00/06%16
recordi ng nodul e; a power nodule; and a user interface nodul e; wherein each
nmodule is directly or indirectly rel easably connectable to the sensor

nodul e in allirstA owdylar mation gapeigds de Claimptl, sereandiescenadiney caMogNG

fi tion, d h I be di d Yol
Cecond eBNATE acEod R T e Tttt PERT AR 1SB: AREEIPR IR, Dol

NDt | ONHARE hibturt MBEd Gt GirowhIRNGREndPshibr@aodald. ecor di ng nodul e; a power
nodul e; and a user 1 nterface nodul e; wherein each nodule is directl or

i ndirect|y A2l easfablogutanmmsionshineratas in KdaigeH) sheranl these¢andzpomier srodalsnst r uct

to produce.a notion.caner avi,ng a Studi.o, conf.igur.ation nd_each. nodul e
may be “YPEEHH r?eﬁ?’gﬁ’] E’Ha eﬁ%&?@@nﬁﬁ%@ 0 \&?Fd“%fhsa ré]otﬁ’glﬂc%%gg?éucf?r %%\’Pu"ﬁgmé DSLR
conf i gugitd] QiEnald PhrofsHMdUb&hd pbWki ime@BONeNt , convertibl e notion caner a,
conprising: a sensor nodule; a recording nodul e; a power nodul e; and a user

interface mddul e Avmedelan megion camdal as insCldim d¢ furthep comprasing e tdigitat sigaalsabl y
connectable to the sensor 1rmdul e in a first construct to produce a notion
camer aPHRSGISAGIHAC BREOCBRYGur ati on, and each nodul e may be di sconnected and

reassenbl edjnt 0 A3 ;SREARILERNS Ichiela BAVA Tafn OSLA&GERT iHGUARARL iRBsfanth each
nodul e may be di sconnected and

indirectly functionally engageable with any of the second and fourth interfaces via a
releasably attachable adapter plate.

15. A modular motion camera as in Claim 1, wherein the first interface is
indirectly functionally engageable with any of the second and fourth interfaces via one or
more dummy modules.

16. A modular motion camera, comprising a sensor module having a first bus
segment, a recording module having a second bus segment, and a power module having a
third bus segment; each of the modules releasably connectable to any other of the modules;
wherein every assembled configuration of the modules places the bus segments in
communication with each other in a manner that permits functional electrical communication
among each of the modules.

17. Almodular motion camera as in Claim 16, further comprising an in / out
module having a fourth bus segment that is directly connectable with any of the other bus
segments.

18. A modular motion camera as in Claim 16, wherein the sensor module is
indirectly releasably connectable to any other of the modules via a relesably attachable
adapter plate.

19. A modular, convertible motion camera, comprising:

a sensor module;
a recording module;

a power module; and
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reassenbled into a third construct having a Studio configuration. 24. A
nodul ar noti on canmera subassenbly, conprising: a sensor nodul e, having a
sensor, D8B2eloaosrieni cs, and a back focal distance of necmuseowesi@bout 16
mm the sensor nodul e configured for connection to an external recording
nodul e and an external power nodule. 25. A nodular notion canera system
configured for opewetintenfagd mhdelay of a plurality of |enses having different
focal |engths, conpri.sing: a .sensofl. dul e, ..havi ng _an.jnterf for

removabl y recei vi reénleéﬁén}?gﬂ tlsrf{iﬁgﬁ%;méﬁ%re&ﬁy |rgl§§s[abfé/ ?qnpggac@ﬁdo %econd
I ens mount nRAUut GnodudEay ab kvt CORAARE A RodRe th éndtidh e¢hRe£ ha®idghard BREG nount
nodul e having a different focal |ength. 26. A nodul ar notion canera system
as in C ai m@sfigdratiarhend cathpmpdila gnapdr dswmoneated awl jeasseinbled entoor savoetlil e.

27. A nodul ar notjon.cangra_systemas in Claim?25, conprising a back focal
di stance of SBSHSt avf%?ﬁgg&d)ténﬁé‘"ﬁﬁwn'z& A nodul ar notion canera system as
in G aim 25 0mhereifydue SRPSAblcRSHYnCahitrd e CRIRNOSRRtheNcohRidaae for
renovably receiving a functional nodule. 29. A nodul ar notion canera system
as i n Ghdoni@8duleherein the functional nodul e conprises a recordi ng nodul e.
30. A nodul a%r nmot i on ner a g‘)@}em as in Caim28, wherein the functional
modul e conprilses 4™ > (R Bt e moton GAMGEH GPIPINBEG on canera system as in
G ai m 28, wherein Lhe fiyagtd onal nodul e conprises an in / out nodule. 32. A
modul ar camera, conprising a camera body having an i mage sensor and a first
bus segnent, a fiarrstordinguwheeluleavi ng a second bus segnent, and a second
nodul e having a third bus segnent; each of the canera body, the first
modul e and t he s&dON moduleetl easably connectabl e to each ot her: wherein
at | east one ass%ﬂREﬁﬂk&Bﬁiﬁ%Hﬁ@Iion of the nodul es places the bus segnents
in comunication Wwth each other’in a manner that permts functional

el ectrical comunileadihaackammudgleeBcdireatly tonandidtll asleasdBly édonmocablarto cherer a as
in Caim32, wherein the canera body is rel easab

sensor module 1 a first construct to produce a motion camera having an ENG
configuration, and each module may be disconnected and reassembled into a second
construct having a Studio configuration.
22. A modular, convertible motion camera, comprising:

a sensor module;

a recording module;

a power module; and

a user interface module;

wherein each module is directly or indirectly releasably connectable to the
sensor module in a first construct to produce a motion camera having a
Studio configuration, and each module may be disconnected and reassembled into a
second construct having a DSLR configuration.
23. A modular, multicomponent, convertible motion camera, comprising:

a sensor module;

a recording module;

a power module; and

a user interface module;
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connectable to each of the first and the second nodule via a rel easably
connect abl e adapter plate. 34. A nodular canera as in Caim33, wherein the
first nodwbeomatprdsses a recordi ng nodul e and t he secon@Cmusaéoe/06eBPri ses a
power nodul e. 35. A nodul ar canera as in Claim34, further conprising a
third nodul e having a fourth bus segnment. 36. A nodular canmera as in Caim
34, wherei n eachwbkreiheadh metlyleseacmedhand indirecdly belsassdyn@nbectabdento itlees a

power bus. 37. A nodular canmera as in Clajm 32, wherein each of t first,
second and tHISPH "m?gfesggﬁeﬁ% CRBTRYFS e SrofuEpFASED caBeranhRYREI B ENGer & s

in Gaim 32 yheraid 8aFBBimbdife Ha?ﬂ?e’di&@ﬁ%%d%q r%ﬁ&s&ﬁbl’@&'%m%%%@%{ds .
conprises a PCI” Express bus. 39. A hodular canera as 1n Claim 32, erein
every assenbbmestiucidvirgua BXSLENcaffigntationpahd exhphaduds ntalpébebdiscoanepteinasi | n
comuni cation with each Qther in a manner that perm.ts functional

el ectrical ESmrmhebiOhEfsRBsRSE VS 3 RRdIPRIgwatian.  An i nege capturing

apparat us, 99.”1”iA\f\&#B@ﬁla%oﬁér?@a%e%E\%a%m t,g@@gﬂéin aving a plurality of

sensor el enents, erel n the sensor elene tect light and provide an
out put represent atsensr diodtee havdhg atsesbol,i DR cleatratigy, tnhd abgckrfuddl distabadt
converts the output representative of the detected light into a digital
format; a pPhdesagic Bahrptiriddmmy the pRser @aé@etqeéﬁair@ﬁ? oz eaPneeipgo® But put

onto a digi - i i he el ectronic inage
sensor, thegg%glr§§9ﬁ@gﬁ§8§ﬁg%kg%h&?ﬁéﬂgggkggggP%'mherein t he housi ng
conprises: asbus Anheédfiac@otonich@bhed stet ebrdfipufsdnfos adpeyatioaniidie tany € di gi t al
bus to a detachabl e npdul e: andan engagenent nechani sm configured to

physi calurslity a§lcapesthauing slilerenf fogal #pn@%é, Wbl e nodul e. 41. The i mage

ggpt uring appar ataussens(,)ofr rr%cﬁzi]én }?lginé\l\g}le{n?ﬁi.'rﬁcg f}gr dei iv%él?%@ce%%ﬂg ArefY H%lljnt)t s
npressed prior "t/0 conmuni cati 0ff on the digital bus.
module; and
at least a first and a second lens mount module, removably connectable to the
interface, each lens mount module having a different focal length.
26. A modular motion camera system as in Claim 25, further comprising DSP
electronics in the sensor module.
27. A modular motion camera system as in Claim 25, comprising a back focal
distance of no more than about 16 mm.
28. A modular motion camera system as in Claim 25, wherein the sensor module
further comprises an interface for removably receiving a functional module.
29. A modular motion camera system as in Claim 28, wherein the functional
module comprises a recording module.
30. A modular motion camera system as in Claim 28, wherein the functional
module comprises a power module.
31. A modular motion camera system as in Claim 28, wherein the functional
module comprnses an in / out module.
32. A modular camera, comprising a camera body having an image sensor and a

first bus segment, a first module having a second bus segment, and a second module having a

third bus segment; each of the camera body, the first module and the second module
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42. A nodul ar camera, conprising: a canmera body conprising an i nage sensor
and a first nodule interface, the first nodule interface conprising a
mat i ng powoi2on/Easy3an el ectrical coupling portion; and a&cpluse@iotysief
nodul es each rel easably and functionally engageable with the camera body
and with each of the other of the plurality of nodules, each of the nodul es
conpr i $¢lgepably qoppegtable, fe eacicethers yrhsrain jahdeagt pra pssemplsd topfigyadomaf the

el ectri Li rtl ] I A e fi ' .ace
releasa(ﬁ§k%g%ﬁ§%?%§ﬁ ﬁ&%§$%%%3%a?@ﬁ“¥ﬂ8gﬁé ﬁ%@lg%?{?B%&%@§%ﬁ3R%%%% nodul e
i nt er f dectiong ddiaicl ashmugiaktionuitnigRecHethe Addolks.t he first interface

electrically couplable with the electrical coupling portion of the first
nmodul e i nt eBBace Assogdylar gawermisnine GladmsiZy rvghesein dhqsamerawdy dseelgassblly and

the n‘oc(i: Iln?ee;cta%lestl%.ce%@}g oi‘ tf;ef'irfs?1 § edhthg Q0 ornidsniloncﬂll avirar%t r'epegﬁ%?r &;n(r)lgctgﬂg a?agpt T
el ectrical "coupl’i ng portion, e mating portron o gecond Irnterface
rel easgbdty, mechanically matable with the mating portion of the first
interface of each of the other of the plurality of nodules and the

el ectrical @G8upl ingnqsiolar jcgmensf ag fre Gaimoadl wherehf teefiisbmiddgler eemprasep e
electrical.¥ cogﬁfabhﬁhmﬁth the electrical cou Ii&g portion of the first
i nt er f AEETYPE B e&P .%fqﬂwkﬁm efﬂgmﬁfﬁ?BPWFﬁ?g %pdules; and a bus
segnment for 360MMNjyeablaNehnkdrd RAInSCIRRA W,efﬁrthélftofﬂp!’r@ﬁ]%'a%ﬁdi hraalcandidshe
second interface. 43. A nodular canera as in Caim42, wherein the first

i nt er f dowthobussgghewsf the plurality of nodules is located on a first side of
a housing of the corr ondi ng nodul e,, .and the second interface of .each of
Che prural 0§ of ArBURBESRET st GHIS R BueBt ek PUedi e oA aas HDY t he
corresmggg%ﬁgmmyygﬁﬁﬁg%ﬁ?@gqggd side opposite the first side.44. A nodul ar
canera as in Caimi43, erein, in an assenbled configuration, a first
nmodul e of t 1B&. pl uy alodulgr cdmeredsiire€lairs 33t whedeadeathh of He fosineecandady thiwind t he

renain%n nodul es of . t he 5% rality of nodules are arranged in a stack
extendiHSS%?QWH%?%?W?W%QS U& 45. A nodular camera as in daim 42,

wherein a fixgst MOHGRIPEhAE aPIHERIH 1Y, Rherein each of the first, second and third

bus segments comprises a PCI Express bus.

39. A modular camera as in Claim 32, wherein every assembled configuration of
the modules places the bus segments in communication with each other in a manner that
permits functional electrical communication among each of the modules.

40. An image capturing apparatus, comprising:

an electronic image sensor having a plurality of sensor elements, wherein the
sensor elements detect light and provide an output representative of the detected light;

a digitizing module that converts the output representative of the detected light
into a digital format;

a processor configured to communicate the digitized sensor output onto a
digital bus; and

a housing that contains the electronic image sensor, the digitizing module, and
the processor, wherein the housing comprises:

a bus interface configured to electronically connect the digital bus to a

detachable module; and
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nodul es conprises a recording nodul e and a second nodul e of the plurality
of nodul es conprises a power nodule. 46. A nodul ar canera as in C aim45,
wherei n aweeomvdsimdul e of the plurality of nodul es conpCras2000/0653¢6
interface nodul e configured for wirel ess comruni cation with the camera
body. 47. A nodular canera as in Caim42, wherein the canera body

conpri ses a rel easabl ynangaeeianl @eewapmesongiguicd 1o nbhysietllydastenethe hpwsingrodul e
interface. 48. A nﬁndtﬂl " clgagpra &slei n Claim42, wherein the bus segnent

i ncl udes a recor di'Hg BUEFEP TPENSHi tting i mage data between the first
interface ang. thehsegpd daphlinkagParafl. of ACTHIE VAR wESERI BeafgititedCls@istt 42,
wherein the bus segnment includes a power bus for transmtting power between
t he fi rositput st eonfraeseediprabortth sompadivdiiomerthedigtal B&. A nodul ar canera as in
Claim 42, f%t her, conpyi Si n% a |l ens. nount nodul e, rel easably connectable to
a | ens mount'i nt € PRERIAEEARHY CIREFREhody. 5 1. A nodul ar canera as in

Caima42, further, Ga{ERs bsdyBorRpiand b i eBsorl BUEARAP bdeRMARS 8N Be t O an
interface of the canmera body. 52. A nodul e adapted to connect with a

modul ar i madestoagdulle inerfasp pamatisisg acmatipgipsiting: and anclsitnigg] ceupling portions
interface having a first type of electrical connection |ocated on a first
side of the #Busi ng and a second bus interface having a second type of

el ectrical connegt f)Ith]ilt}QBPBﬁ)‘aufég' edclp }éﬂ&sé}ﬁy bhe ﬁ'ﬁ%%hé]gz B%Qgéaibieewitﬁ qnd i 1 st
side of the housing, wherein the first type of electri'cal” connection is

oper abl y coupmatdl bodyi tind elithce¢ach ol the artiree atfi the photblityhel meddns) daylpef dhe
el ectrical co&{]u?cti on;. and a first engagenent interface of a first type
| ocat ed on tRIAUISEMPESHE of the housing and a second engagement interface

f dt | t j : [ 1At
of a second type 1ocaly sgﬁgégee,%%PﬂgﬁgQ%a%g%pﬁ,o%%g'agglefcmgr&iu ling

engagenent interfaces o Irst type are c I gure asten together
w t h engagenent ipoitend abesnaingt pertioe canthet fipse.inteFacel hdeaylady| @edfanichlly m 52,
wherein the first bus interface, the segond bus interface, the first

engagenent conpoﬁ%?@le%@‘_‘f]%@a%%B%%ﬁ Qﬁéﬁgﬁ"?o%ﬁﬁ% Fa‘_é‘i‘ g’er%é?liqabned in
the housing to ald,ou;fBbdhin) 6r FRAML SRR O8ctibfy SRRV P dHtat © e

coupling portion of the first module interface so as to communicate signals
between the camera body and the module;

a second interface, comprising a mating portion and an electrical
coupling portion, the mating portion of the second interface releasably
mechanically matable with the mating portion of the first interface of each of
the other of the plurality of modules and the electrical coupling portion of the
second interface configured to be electrically couplable with the electrical
coupling portion of the first interface of each of the other of the plurality of
modules; and

a bus segment for communicating signals between the first interface
and the second interface.

43. A modular camera as in Claim 42, wherein the first interface of each of the
plurality of modules is located on a first side of a housing of the corresponding module, and
the second interface of each of the plurality of modules is located on a second side of the

housing of the corresponding module, the second side opposite the first side.
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dai sy-chai ned together. 54. The nodule of Caimb52, further conprising a
repeater between the first bus interface and the second bus interface. 55.
The nodulwoahiodl7si7en 52, further conprising an anplifi er Po@tuse@a/o6dses f i r st
bus interface and the second bus interface. 56. The nodule of C aim52,
wherein the first bus interface and the second bus interface are one or
more of Seridl APAmaddaPesnghes at CComptneberdimtie ao esseediedesgmiigusition, a

conpati bl e. : e dul e of aim52, erein the first s interface and
the sedBHdnetie Pg%lﬁgl@g‘yawg@egﬂlﬁ%ﬁ T}faéhﬁ%q tonPg g odyy oLt TRl o
buses. uleb 0F (Il frys ngd%lé@ayanmgdﬁﬂ%tﬁdﬁeex%ndlr%a}%m Y &St Mbdhe.

bandwi dt h buses are each capable of at |east about @B/ s of data

t hr oughput . 459. Phaodoldukaneh a€limiihisss2, wieran n firsematule edislie plorabgy bf gh
bandw dt h. buses conprise Serial , ATA, _Peripheral Co nent J.nterconnect
Expr es &10d3d %ﬂlﬂ“s%éé%?org@.g meule ged; Resegendomedie ,t?“WPé‘r‘ré 1y ¢ h’é‘ofi‘in%t bus
interf t bus interface are further conpatible with a

pl ur al i%tgﬁlpgggsatf%gﬁ?%gg%és. 6 1. The nodul e of C aim 60, wherein the
plurality ofi6suppombdbiasesnasapini Glaint wé), vaierein naseamdanoduld ef the pluegitabed
circuit (12C) bus, a Serial Peripheral Interface (SPI) bus, a 1¥V e(r)
bus, amPdiFsRIMPEvetR user gaterfageamodite cenftgured) for Wishess FofpmyBIcai it sf{“hg a
recordicggeg%%d§xtendi ng between the first bus interface and the second bus
interface, fortransmtting i nage data through the nodule. 63. The nodul e
of C ai m 5247f ur tAefodulirahiags @n BT 4Dushexinethdi caghdde buderoinpesdsi 4 St bus
interface and the second bus interface, for transm tting power through the
nodul e regasaply agelsbleradapiguplatefingludiag the firpt modrdeintafaceaner a syst em

conty 941 €6 16 €ODSRL By PO PR B 0, 2ROAL USaM At orcl
i nt er f ae@rdiaY bAYfoR thhéditidginRgo tatebesieeh @l firsonrefatd Al thosabad imafae.
49. A modular camera as in Claim 42, wherein the bus segment includes a power
bus for transmitting power between the first interface and the second interface.
50. A modular camera as in Claim 42, further comprising a lens mount module,
releasably connectable to a lens mount interface of the camera body.
51. A modular camera as in Claim 42, further comprising a handle module,
releasably connectable to an interface of the camera body.
52. A module adapted to connect with a modular image capturing apparatus,
coOmprising:

a housing;

a first bus interface having a first type of electrical connection located on a
first side of the housing and a second bus interface having a second type of electrical
connection located on a side of the housing opposite the first side of the housing,
wherein the first type of electrical connection is operably couplable with electrical
connections of the second type of electrical connection; and

a first engagement interface of a first type located on the first side of the

housing and a second engagement interface of a second type located on the second
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first side of the housing and a second bus interface having a second type
of electrical connection |ocated on a side of the housing opposite the
first sidwoabiodigi7aousi ng, wherein the first type of el ectrnisc@b/oesmeecti on
is operably couplable with an el ectrical connection of a nodul ar inmage
capturing apparatus and the second type of electrical connection is

oper abl y coupkalfltie Wusmgawhekmotngageatent oneréses ofthe flirstiityxpansifigurertoidul e of
t he nodul ar canera system and a first en enent interface | ocated on the
first side (g?St‘inH@g?ﬁ]&%é’Y’ e%ﬁ%?“éenégﬁ?f?‘i’&e%ﬁfgggé‘?@ﬂ YPfit er f ace | ocated on the

second si detsgf tﬁ%eﬁﬂﬁﬂl@%d@ﬂ%&?%@%ﬂ itk lir & NHRGRNEALe, | AL QEéR@CHIsS of a

first type at is co gured to tasten the adapter nodul'e together with a

nodul afnterfige thafirstr enpggappar amponantd abéeths escond emgpageamntomprinent awe i s of
a second type that is conf iT]%ur ed 1o fasten éhe_ adaegt er nodul e _to%et her with
the expantPei Hothg hovsigg to Qwalﬂﬁé’ﬂ’éﬁrmﬁﬂﬁllﬁ? AYPE HRG SHNBAONREIOPHO IS £ r st

type of eetrical nection is operably couplable with the second type of
el ectridglg}'%g%%(g@tgftggg 66. The adapter nodule of O aim 64, wherein the

first type o#. el dhemahile oNChirhade firthen odbmppeng b rgpeater ptalebe thei fisat bise
second type of electrical interface. 67. The adapter nodul e of C aim 64,
wher ei anteriecerand dhe gogond s 1aisgatfenent interface is not configured to fasten

modul o of Gai m a5 ar . A Fng 57 TR SRR hE LT RRBARer Rkt AEERNS'

conf i gustedadeniagd @Rodd@stiherfas®. t h t he second type of engagenent interface.
69. A nodul ar, convertible digital still and notion canera syst&r}{:h
us

conpri si ng: 5& serddermedde P Claamp}2, wdiereiny thet st hes ingtace apd) theesee

directl. indirectlyv releasabl n . :
andvx/ner“itler B RN Od r%ﬁlﬁa %ffgﬁn%ggr %%gﬁ‘%&?ﬁ%ﬁp{jﬁxpﬁ{hﬁ ?/%c%%%{md%g F’lc‘) i
modul egomphtitle. directly or indirectly rel easably connected to the sensor

modul e in a first construct to produce a canera having a notion
configurati &, ardeameddont Clpimul?, othegsn thealist byreingdrface ang ther second b
functional. nodul es
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each capable of at least about 1 GB/s of data throughput.

59. The module of Claim 58, wherein the at least three high bandwidth buses
comprise Serial ATA, Peripheral Component Interconnect Express, and XAUI buses.

60. The module of Claim 57, wherein the first bus interface and the second bus
interface are further compatible with a plurality of support buses.

61. The module of Claim 60, wherein the plurality of support buses comprise two
or more of an Inter-integrated circuit (I°C) bus, a Serial Peripheral Interface (SPI) bus, a 1-
Wire® bus, and an RS-232 bus.

62. The module of Claim 61, further comprising a recording bus extending
between the first bus interface and the second bus interface, for transmitting image data
through the module.

63.  The module of Claim 52, further comprising a power bus extending between

the first bus interface and the second bus interface, for transmitting power through the

module.
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wherein the sensor nodule is indirectly rel easably connectable to at |east
one of the plurality of functional nodules via a rel easably attachable
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configuration. 79. A.nodu] ar,. convertible digital, still d tiop. camera
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second group. 80. A nodul ar, convertible digital still and notion canera as
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second engagement interface located on the second side of the housing, wherein the
first engagement interface is of a first type that is configured to fasten the adapter
module together with a modular image capturing apparatus and the second
engagement interface is of a second type that is configured to fasten the adapter
module together with the expansion module.
65.  The adapter module of Claim 64, wherein the first type of electrical
connection is operably couplable with the second type of electrical connection.
66.  The adapter module of Claim 64, wherein the first type of electrical interface
is not operably couplable with the second type of electrical interface.
67.  The adapter module of Claim 64, wherein the first type of engagement
interface is not configured to fasten together with the second type of engagement interface.
68. The adapter module of Claim 64, wherein the first type of engagement
interface is configured to fasten together with the second type of engagement interface.
69. A modular, convertible digital still and motion camera system, comprising:
a sensor module;
a plurality of functional modules each directly or indirectly releasably

connectable to the sensor module; and
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wherein a first group of least one of the plurality of functional modules can be
directly or indirectly releasably connected to the sensor module in a first construct to
produce a camera having a motion configuration, and a second group of at least one of

the plurality of functional modules can be directly or indirectly releasably connected

to the sensor module in a second construct having a still configuration.

70. A modular, convertible digital still and motion camera as in Claim

69,

wherein the sensor module is indirectly releasably connectable to at least one of the plurality

of functional modules via a releasably attachable adapter module.

71. A modular, convertible digital still and motion camera as in Claim
wherein at least one functional module in the first group comprises a recording module.

72. A modular, convertible digital still and motion camera as in Claim
wherein at least one functional module in the first group comprises a power module.

73. A modular, convertible digital still and motion camera as in Claim
wherein at least one functional module in the first group comprises an in/out module.

74. A modular, convertible digital still and motion camera as in Claim
wherein at least one functional module in the second group comprises a handle module.

75.. A modular, convertible digital still and motion camera as in Claim
wherein the handle module includes a power source.

76. A modular, convertible digital still and motion camera as in Claim
wherein the second construct is a DSLR configuration.

77. A modular, convertible digital still and motion camera as in Clamm
wherein the first construct is a Studio configuration.

78. A modular, convertible digital still and motion camera as in Claim
wherein the first construct is an ENG configuration.

79. A modular, convertible digital still and motion camera as in Claim

69,

1,

71,

69,

74,

69,

69,

69,

69,

wherein at least one of the functional modules in the first group is different from at least one

of the functional modules in the second group.

80. A modular, convertible digital still and motion camera as in Claim

69,

wherein the first group comprises at least two functional modules daisy chained together

when assembled in the first construct.
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