WO 2010/ 149540PCT/ EP2010/ 058394 1 METHOD FOR | NTERACTI VE DI G TAL CI NEMVA
SYSTEM Fi el d of the invention The present invention relates to the field
of i nterasbizvm/ubmat er systens. The present 5invention acsEre@basssssto the
field of audi ence response systens. Theqpresent invention specifically
relates to the field of interactive digital cinema. Background of the
invention Audience response systenms enable an audience to participate in
an interactive 10¢gon vpi cally a
presenter uses a coh < Pt o ectt . ojmiv ptesent ati on for the
audi ence to see. In the nDst connDn use of such audlence response systens,
presentation slides built wth the audi ence response software display
quest i onEield of the inventiothssi bl e correct answers. The audi ence partici pates
by sel ec I -
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cal I i ng Backgeo urid:of the investiatal answers. Dependi ng on the presenter's
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data to be used in reporting and anal ysis.
audience participates by selecting the answer they believe to be correct and pushing

15  the corresponding key on their individual (wireless) keypad. Their answer is then sent
to a base station - or receiver - that is also attached to the presenter's computer. The
audience response software collects the results, and the aggregate data may be
displayed within the presentation for all to see. Some keypads also have additional
keys, allowing the presenter to ask (and audience members to answer) True/False

20  questions or even questions calling for particular numerical answers.

Depending on the presenter's requirements, the data can either be collected
anonymously (e.g., in the case of voting) or it can be traced to individual participants
in circumstances where tracking is required (e.g., classroom quizzes, homework, or
questions that ultimately count towards a student's course grade). Incoming data may

25 also be stored in a database that resides on the host computer, and data reports can
be created after the presentation for further analysis.

Audience response software enables the presenter to collect participant data, display
graphical polling results, and export the data to be used in reporting and analysis.
In addition to the presenter's computer and projector, the typical audience response

30 system has the following components: base station (receiver), wireless keypads (one
for each participant), and audience response system software.

The majority of current audience response systems use wireless hardware. Two
primary technologies exist to transmit data from the keypads to the base stations:



In addition to the presenter's conputer and projector, the typical audience
response 30system has the foll ow ng conponents: base station (receiver),

wi r el ess woeypprdoi4one for each participant), and audi enCETEPIEONSEBISYSt em
software. The mgjority of current audi epce response systens use wreless
hardware. Two primary technol ogies exist to transmt data fromthe keypads
to the base stations: WD 2010/ 149540PCT/ EP2010/058394 2 infrared (I R) and
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It is also the case that a generation of movie viewers has grown up with video game
experience in which the game player actively controls video content. Members of this
generation often find the movie experience too passive and would like to have the

20  opportunity to influence what appears on the screen, or to interactively participate

and share opinions.

WO 2005/016475 describes an in-theater interactive entertainment system including
a game server to generate dynamic video content in digital form and a digital display

25 in a theater for displaying the video content from the game The game server is
connected to a telephony system and enables a plurality of individual game
participants in the theater to exchange data wirelessly with the game server to affect
on-screen video content. Software running on the game server and the telephony
system enables the game participants to interact with the video content on the

30 display. Again, a dedicated (game) server connects both the telephony system and

the dynamic content.



connected to a tel ephony system and enables a plurality of individual gane
participants in the theater to exchange data wrelessly with the gane
server towvaefhexi49san- screen video content. Software runniPOl/ErR0IES3gATE
server and the tel ephony system enabl esgthe gane participants to interact
with the video content on the 30 display. Again, a dedicated (garre) server
connects both the tel ephony system and the dynam c content.
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storage device, such as e.g. a high-capacity hard drive and a server. A digital content

20  server is a device that outputs digitally encoded content to a digital projector. Digital

content servers are highly specialised equipment. Interoperability and compatibility
between different manufacturers’ digital cinema systems is a major hurdle.
Standardization is still in progress at this time. In addition, interfacing with a digital
content server is not available, i.e. on-screen content flow is not subject to audience

25 input.

Much work remains before the digital cinema server is truly a commodity. Typical off-
the-shelf audience response systems (or interactive theater systems) provide no
connectivity or interfacing with digital cinema (content) servers or other external

30 applications.

Summary of the invention




WO 2010/ 149540PCT/ EP2010/ 058394 4 It is an object of the present invention
to provide connectivity between audi ence response systens and digital

cont ent swoweresi4es4oot her digital cinema applications. | PCrEpaoibsps an

obj ect of the present invention to inteqface a systemfor collecting data
from an audi ence vvith a digital content server for use in an interactive
content 5session. is yet a further object to provide an audi ence data
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is selected ™based on the processed I n anot her enbodi nent the
audienceawﬁsn©mda&tmanagementewﬂeerV|ded by the digital 20content server.
In one enbodi nent the digital content interface is configured to send
processed data to a digital content server. In another embodinent the
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server, selected based on said processed data. |In yet another enbodi nment
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dat & 55t o388 JiRfIef OF storing said collected or processed data, or any
alternative content.

In a specific embodiment the audience input data is used by the digital content server

to provide interactive content to said audience, whereby the content is selected
based on the processed data.
In another embodiment the audience responds to the content provided by the digital
20  content server.
In one embodiment the digital content interface is configured to send processed data
to a digital content server. In another embodiment the digital content interface sends
alternative content to a digital content server, selected based on said processed
data. In yet another embodiment the digital content interface is configured to receive
25 content requests from said digital content server.
In a specific embodiment the processing means comprises computer processing
means for performing calculations and other computer instructions on said data.
The digital content interface is connected to the digital content server through a
network, wireless or not.
30 In a preferred embodiment the data management system further comprises data
storage means for storing said collected or processed data, or any alternative

content.



WO 2010/ 149540PCT/ EP2010/ 058394 5 I n one enbodi ment the digital content
interface may be configured to communi cate the data or content through a
net wor k owovne/medsebased technol ogy such as e.g. intraneCTardoionbssp4
webser vi ces. In a specific enbodi negt the data managenent system
further conprises a seat 5 occupancy detection system The digital content
server typically provides any content including advertising, novies and
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appl oo 514 SGREaS etk RBRRREIRRhySY PRS0 Felhfied P 4RiholiBaghans | &
a butg oncikempadosphiBRgtAl stépSel ¢biRERSE SRjitADJaRARTMIME QBB & ZPasdiwaeg. | n
a specific enbodinment said network is wreless havi ng a self-routing,

sel f - heahiregPerRsshionePrtepdreipetet il asineMap Rrecessity saddaiadeterfaring srida

managemegt % Shehebr htfigitdi SoRnt irXBAL AitnBigRE! dbHich HnEBBKSH&IAG OF
interactive content based on said data. Said interactive content is stored on said
digital content server or provided by said digital content interface.

15

In a specific embodiment there is provided a data management system for collecting
responses from a theater audience to interactive cinema, said interactive cinema
being managed by a content server, said responses being inputted on keypads
applied at the theater seats, and a central server connected to said keypads for

20  processing said inputs into a format suitable for use by said content server.

In another specific embodiment there is provided a data management system
wherein said input means is applied at each seat, either retro-fitted or integrated. The
input means is a button keypad connected to said processing means through a

25  network.
In a specific embodiment said network is wireless having a self-routing, self-healing

meshing topology scalable up to over 1000 nodes.

The data management system of the present invention may be used for marketing or
30 entertainment purposes, such as e.g. surveys, corporate events, advertisements,
interactive learning events, Q&A sessions, voting sessions, business meetings,

seminars, multi-media presentations, training, and conferences.



30ent ertai nnent purposes, such as e.g. surveys, corporate events,
advertisenents, interactive |earning events, Q%A sessions, voting sessions,
busi ness weabiomgsj4osem nars, nulti-medi a presentati ons, pCTaiPRo0g58390d
conferences. WD 2010/ 149540PCT/ EP2010/ 58394 6 The advantages of the
present invention are nunmerous. A wide variety of non-feature film content
can be shown, increasing occupancy in off peak tinmes, |leading to increased
revenues p,
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il ustrat es a data nanagenpent system accor di nggto the invention, 25
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allows for interactive advertisement from external sources (e.g. food and beverage

20  provider) as well as from internal sources (e.g. special promotions).

Brief description of figures

Figure 1 represents a block scheme of an input means applied at each seat.
Figure 2 illustrates a data management system according to the invention.
25

Detailed description of the invention

The present invention discloses a data management system for interactive digital
cinema, comprising input means for collecting data from members of an audience
and processing means for processing said data characterized in that said data

30 management system further comprises a digital content interface for interfacing said
processed data with a digital content server providing interactive content to said
audience. Said content is selected based on said processed data and said audience
may respond to said content. Said data from members of the audience may be



processed data with a digital content server providing interactive content
to said audience. Said content is selected based on said processed data and
sai d audiwoceiwmmyssnespond to said content. Said data frecrmreiienss3ed the
audi ence may be WO 2010/ 149540PCT/ EP2020/ 058394 7 anal og or digital data
and is typically digitised for further interfacing with a digital content
server. 5Digital cinema refers to the use of digital technology to
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usi ng a chrgehiderpej ector instead of a conventional filmprojector. The
content used for digital cinema nmay have originated on filmor have been
el ectronically captured. Other digital data can include policy trailers,
10commerci al s, |ocal advertising, |live pay per view events, |earning and
busi ness events and video gam ng. To mexim ze theater revenues, digital
proj ect i Digitakciopea referanty tié gse af digiat mu:hnol@gglitgidﬁsmribmibrmmpmm emotion
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consi derm‘hrw pregessaned abyuutohavear etsttabevel opers or equi pnent

manuf acturers targeting the digital cinema market. Contrary to digital
content servers, advertising servers may not be DCl conpliant. Servers
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to store content I'i'ty content requires a lo space,
even V\heprowuﬂﬁsrtbesmhnssm sielre/amd ptayrdigital capiazitt Aekgital icbnteppseader y be
several Burrf]grrmesdsevcgral functions including storage and replay of the digital movie data,
security decryption, and image decoding. Advanced systems may also provide a
control panel for the projectionist, scheduling features and comprehensive
20 automation interfacing. There are yet no standards in digital cinema, only
specifications for digital projection agreed to by the DCI. DCI (Digital Cinema
Initiatives) provides a common set of content requirements to assure interoperability
and compatibility among multiple equipment vendors and service providers.
Conformance to DCI's specifications is considered a requirement by software
25 developers or equipment manufacturers targeting the digital cinema market. Contrary
to digital content servers, advertising servers may not be DCI compliant.
Servers referred to in the present invention generally employ arrays of hard disks to
store the content. High-quality content requires a lot of disk space, even when
compressed, so server storage capacities will typically be several hundreds of
30 Gigabytes (thousands of megabytes) or a number of Terabytes (millions of
megabytes).
Said servers usually provide a number of ways in which content can be loaded into
storage. Digital tape cartridges are frequently used to transport content but optical



30G gabytes (thousands of negabytes) or a nunber of Terabytes (mllions of
nmegabytes). Said servers usually provide a nunber of ways in which content
can be | oxdediompsaost orage. Digital tape cartridges arepCrago@nisssoused to
transport content but optical W) 2010/¢49540PCT/ EP2010/ 058394 8 di sks
(DVD-R) and renovabl e hard drives are also often supported. In addition it
is common for servers to have Ethernet ports to allow content to be
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and alternative content. 10 of today, content servers are typrcally
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provide the full .ran of security, whereas advertising servers would need
Tess sechHiMeSersitié SHETPERYICHHMEIE e/OBRSDI de for both film and
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storage or server system and delivered to individual® servers. The term
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t he 20particj.pati.on of. the audience in sone or all aspects of a theater
system o?'ﬁ%h%ﬁ&?"’%?ﬁf‘te&tvi ng the audi ence an active role in the show ng of
novigs, or other content, whereby the audi ence not only receives
information but al so sends back audi ence input information. The theater
syst em ofs f insiay, eantent sevRrsamuyPEaty Provided eiiherrfeatiinpar fasradyertisit@nt
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servers would need less security. Other content servers may provide for both film
and advertising purposes.
15
Content may also be ingested from a central storage or server system and delivered

to individual servers.

The term “interactive theater system” and similarly “interactive cinema” refers to the
20 participation of the audience in some or all aspects of a theater system or cinema,
e.g. giving the audience an active role in the showing of movies, or other content,
whereby the audience not only receives information but also sends back audience
input information. The theater system or cinema can use this audience input
information for different purposes, realtime or delayed. The audience input
25 information may just be stored for later use, or action may be taken to change the

cinematic content accordingly.

The data management system of the present invention is interfaced with a digital
content server. The audience can interact with the content provided by the digital
30 content server by means of an audience response system as previously described.
Depending on the way the audience interacts, said content is adapted accordingly.
As such, the digital content server provides interactive content in response to the

audience’s preference.



cinematic content accordingly. The data managenent system of the present
invention is interfaced wwith a digital content server. The audi ence can

i nt eract wot2hioviaessoont ent provided by the digital 30 comrCeEmP2&6ie05Ep4 by
means of an audi ence response system asgpreviously descri bed. Dependi ng on
the way the audience interacts, said content is adapted accordingly. As
such, the digital content server provides interactive content in response
to the audience's preference. WO 2010/ 149540PCT/ EP2010/ 058394 9 An

audi ence response system nay be part of a Theater Managenent System (TMS)
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the second input of a digital cinema projector and a suitable cinema audio adapter.
20  Inthe remainder of the description, the term content is to be understood as

comprising interactive and alternative content.

Content for digital cinema is stored and distributed in very high quality digital form.
Appropriate levels of security are in place for each situation where the content is
25  stored or transported. Content may be encrypted so it can only be loaded and played
on servers when a security key is present. The key — either physical or in the form of
software — can be set to be valid for limited periods of time. The encryption may also
encompass the link between server and projector to prevent electronic copying of the
content during playback. Interactive content may also be subjected to security levels.
30
Content is delivered in many, increasingly, different forms — in terms of the both the
physical medium and the way in which the images and sound are encoded. The



30 WO 2010/ 149540PCT/ EP2010/ 058394 10 formin which it is avail able may
not al ways be ideal for the intended use and a format conversion step may
be necesswoypoidmoidhe worl d of digital cinenma, distributiPpom/Eredienssde the
way in which content in a 5digital formgi s delivered to the point at which
it is to be presented to an audience. There is no ideal nmethod for all
circunstances and the best solution for a particular application is one
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i nt egr at gt WiRdP sBAeBtdVed a large number of receiving sites, it makes economic sense.
Sites in major cities may be able to employ fibre-optic links for fast — even real-time —
20 transfer of digital content. Networks of “dark-fibres” have been laid between many
cities and a connection point at or near a site may already exist. This type of link is
point-to-point so unauthorised reception is less likely but some level of encryption
would still be advisable. The cost of this approach varies according to the bandwidth
of the link and the amount of time it is required. It is most suited for time-critical
25 applications.
It is probable that a practical distribution strategy will employ a combination of
techniques and will evolve to accommodate the number of recipients whilst exploiting
advances in digital connectivity.

30 There are many forms and degrees of automation in cinemas. Simple automation
systems may just need a connection to the lighting system to bring up the lights when
the show finishes. Full automation may have the entire performance scheduled and
controlled by a computer. Digital cinema systems can be fully integrated into existing



WO 2010/ 149540PCT/ EP2010/ 058394 11 autonmati on schenes through good system
design. Digital cinema servers generally have their own event-driven

aut ormat i omowhiocta9sry connect directly to an existing fi lporhes@d/0sssss em
Dat a managenent systens according to thg invention may interact with any of
t hese automation systens controlled by the server. 5 1n a preferred

enbodi ment said content is provided on a cinema screen. In another
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i S subje |npu a rface. Figure 2 illustrates
a data Hé%ﬁﬁ@%ﬁﬁ?“‘?@ ﬂ@éﬁéﬁgéﬁﬁﬁﬂﬁgxt%g ﬁﬁv ?ron 25conpri si ng audi ence
i nputgp (10) connected via a network (12) to a master server (13). The naster
server (13) conmprises processing nmeans for processing the audi ence input
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t | t
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(17) for use in interactive digital cinena.
complexes. In a turther embodiment the audience could also be a web-audience,

15 following a digital interactive projection online.

The data management system of the present invention differs from prior art audience
response systems or interactive theater systems in that the digital content server is
not part of the data management system and may be any digital content server. As

20  such, audience input and processing is separated from content and projection as
such, yet on-screen content flow is subject to audience input by means of an

interface.

Figure 2 illustrates a data management system according to the invention,
25  comprising audience input (10) connected via a network (12) to a master server (13).
The master server (13) comprises processing means for processing the audience
input data (11) and optionally storage means (14). A digital content server (17)
controls a digital projector (18) for projecting content on to a screen (19). The master
server (13) further comprises a digital content interface (15) for interfacing audience
30 input (11) with the digital content server (17) for use in interactive digital cinema.
External applications (16) may be linked to the master server.
Any connecting or interfacing may be provided by internet or VPN, or any

communication network available.



External applications (16) may be linked to the nmaster server. Any
connecting or interfacing may be provided by internet or VPN, or any
comuni cavoanimbor k avai |l abl e. WO 2010/ 149540PCT/ EP2@L0/r@2@8048392 To
enabl e the audi ence of a novie theater oo participate in interactive
(cinematic) content through an interactive platform nultiple button
control units are retro-fitted to each seat of the theater. In one

enbodi ment the button control units are connected to 5 the seat nodul es of
an occupation nmonitoring systemas described in EP 1,775,686 by Applicants.
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buttons may also be integrated in a touchscreen. Button 15contol units may

al so be Aibugibentreandhelay eevpissiver Deliens o@lsrnq)hhjrmmthemembodmmtﬁbe

enbodi nept uni.t,__ha 0 th.a T,
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keyboards could be provided for nmenbers of an audience, either applied to

seat s orbutipnsdarbe dags and t9 prassdheendviRadivat , i nput neans coul d include 3D
virtual WH’{& ?urt rﬁ‘{ﬁgrggﬁgﬁ 3n rBVBr‘?‘Es[Q eﬁlz)abg%fltﬁ gﬁys‘i’c%lltb ‘?toHQVIﬂ”ent of

t he hands er é caneras and IR

sensor s. aMithbr emlbbehm@mneemttbhe:onmemlmare uonpbtsene@msorqaesmawelnsersal |
known and future means for_inputting a response from one or nore nenbers of

the audi €Racitabve ohEcsidive. TH?t@“&F‘@ %@hﬁ@@th@d‘nﬁgrﬁfeﬁ ig %@P%?Weeﬁhlﬁﬁtt%y be
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provi ded one network per theater auditorium In another ‘e iment there is
pr ovi dedlnoym anmetharrdmibaciment plagaaunit haefinpuieatans aondiotloaimaresis. Ainms oo@d
theater be vlo(laJ)r(abIIerf"ory geatlm%réoéuhr%gsees t 'epFan)tu‘t rrEehaer1s cou?d include a joystick,
scroller, or any other known input means. In yet another embodiment, full keyboards
could be provided for members of an audience, either applied to seats or to desks.
20 In a further embodiment, input means could include 3D virtual input means, such as
e.g. cyber-gloves that follow the movement of the hands. In a further embodiment
input means include cameras and IR sensors.
Within the scope of the invention, input means can comprise all known and future
means for inputting a response from one or more members of the audience.
25
The seat units are connected within a network. This may be wireless or not, as set
out in the examples. In one embodiment there is provided one network per theater
auditorium. In another embodiment there is provided one network over a plurality of
theater auditoria within one theater complex. In yet another embodiment, there is
30 provided a network over a plurality of theater auditoria within multiple theater
complexes for conducting interactive events with theater audiences throughout the

theater network.



30provided a network over a plurality of theater auditoria within multiple
t heat er conpl exes for conducting interactive events with theater audi ences
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processed audi ence input data may al so be sent to a show server, a printer,

text, a dlaretbustbe TP serveepr b etiievrdirae: exteInal sawcess, or any ot her
dlgltal v, vention
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In yet another embodiment the master server sends information back to the audience
15 by means of the seat units.

The master server comprises processing means for processing the audience input
data in various ways, e.g. averaging, format changing, statistics, graphs, decision
proces. Said processing may be performed by appropriate software.

20  The processed audience input data may also be sent to a show server, a printer, text,
a database (SQL), a web service (internet XML), an sms, or any other digital data

server.

The data management system of the present invention finds use in many purposes,
25 including marketing or entertainment purposes, such as e.g. surveys, corporate

events, advertisements, interactive learning events, Q&A sessions, voting sessions,

business meetings, seminars, multi-media presentations, training, gaming and

conferences.
30  The invention will now be further explained by the following examples.

Example 1: Audience input means with wired network button control units




events, advertisenents, interactive |earning events, QA sessions, voting
sessi ons, business neetings, semnars, nulti-nmedia presentations, training,
gam ng amsocorf@eances. 30The invention will now be furPheEmpreciploassned by
the follow ng exanpl es. Exanple 1: Audiignce input neans with w red network
button control units WD 2010/ 149540PCT/ EP2010/ 058394 14 As shown in Figure
1 each seat (1) has a seat nodule (2). Each seat nodule has a button
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various junction nodules four wres are suffici
device (5).

Moving a part of the system's complexity from the level of the seat modules to that of
the junction modules allows speeding up significantly the data collection process.

20  This feature makes the system also very suitable for monitoring a large number of
items. The monitoring system according to the invention is capable to detect the
button control units of hundreds of seats in a matter of seconds. In the case of a
wired implementation of the system a further advantage is that the number of wires
can be limited drastically. Between the seat modules only three wires are required

25 and between the various junction modules four wires are sufficient.

The various parts of the system are discussed more in detail in the subsequent

paragraphs.

The seat module (2) may comprise a small micro-controller for interpreting the

30 information from the corresponding button control unit and for communication on the
one-wire bus. The micro-controller comprises flash memory for optional software, as
well as some EEPROM for storing information (e.g. the seat identification). Further
connection is provided for the one-wire bus and for a supply bus.



The various parts of the systemare discussed nore in detail in the
subsequent paragraphs. The seat nodule (2) nay conprise a small

m cr o- corwoabioerofsor i nterpreting the 30i nformati on fromrcrP2aonsssspondi ng
button control unit and for comruni catiqgn on the one-wire bus. The

m cro-controller conprises flash nenory for optional software, as well as
sone EEPROM for storing information (e.g. the seat identification). Further
connection is provided for the one-wire bus and for a supply bus. WO
2010/ 149540PCT/ EP2010/ 058394 15 Each junction nodul e is arranged for

communi cBaclojunstibh niduul@ingessdedigtieomauoication thaby pedbeaysimisdedece alebus
as well as for communication with the seat npdul es over the one-w re bus.

The | uncPAPYREBIANOUS S]1IBEDY 36 WeHrRst 08 FPIMBHHCRHPR WEN 4R SeR BOgHIES Ovehe
j unct i omyenshd Gire el FHEYSH clioRTAbAOE ¥ BHLiBfed ARIIRbrHEH thednd Afreseat
nodul es connected to the sanme one-w re bus: request of the processing
devi e ibug.rldmsjpncison modsteacardinuouslyemeeifdrsitbe buden contrectirtiof thet seat e

a |list of seat seat nodul

i Si t t he | tion. modul
and t hel TogEles SBcieEhp he @Mreteatin S kb abies! gt Benishauns CRVcETe i on
modul e fakdiRfis ARTBREHEES the Beaf RrodkfbCiHncRtdELIA Bt BERPFi¥ingRAMS df 8clts Of

the flash-EPROM type) to render the nodul e programmable. For data
communi c@eabmoohigs) chenasiedd tihg punstise medul® @sditheir statesiykemnt hened RS- 485

protocol s rticularly suitabl s 1t. us ifferential .signals (it
onpar es"Tire 2B, etheBions ¢ ot e o5 Itqrpl iR BT Caflr s MiSieb quc e
noi sg | eysrtfolldr ah@mémnbry Rlcehs 89, BEHR flayhgBP RONMW \adtrbRderdhetradg@se can
be achi eved and nore robustness is provided. It further allows using a bus
with sevRfiogrammaayi tters and receivers. 20The | ogical protocol is designed
to optimse the efficiency of the data transport and to reduce as nuch as
possible the required mcro-controller software. The first three bytes of
any dat aFgaddtatcosenunizhtioy sviane dsyechrmpusesniahus tHeealtéadt meyitiened
identifies the sender of the nessage gi .e. either the processing device or
a j unct i BrR-4uRINEgCOl i BadigE SR %’;‘Iﬁg'e@ AtlSRs diHerendahsionalsdttcopRses He
dest{isnat) i | QUL S ;
i ndi fcsglt i \(/)dgfég? r@ﬁ%ﬁéﬁ]g%? vp%ggtée’f[v@osﬁ/?ggf)ﬁ{ﬁ @gﬁfgﬁag?éd;ﬁéI'Sgéi\%%\ﬁﬁgggeg%ltnessage,
The fahss abg neuahf lohger camenynicaiion distaacey camn beramthiavearand tloeek ( CRC)

sum AS tRere IS onl 800 oot Mo TEHY £BL SRS eS TS kAP

receivers.

20  The logical protocol is designed to optimise the efficiency of the data transport and to
reduce as much as possible the required micro-controller software. The first three
bytes of any data packet sent always have the same meaning: the first byte identifies
the sender of the message (i.e. either the processing device or a junction module),
the second byte contains the identification of the destination and the third byte

25 comprises some control bits : an indication of the data packet size, indication of an
'‘acknowledge' message, ... The last byte of the data packet is a cyclic redundancy
check (CRC) sum.

As there is only one bus, the communication between the junction modules and the
30 processing device is in half duplex mode. Messages sent over the bus are to be
acknowledged to the transmitter by sending either an acknowledge message or a
reply comprising a new message. When the transmitter does not receive any
message back from the destination address, an error has occurred. The original



30processing device is in half duplex node. Messages sent over the bus are
to be acknowl edged to the transmtter by sending either an acknow edge
nmessage owoaoreegbspoconpri sing a new nessage. When the t pam@PReos83does not
recei ve any nessage back fromthe destiqygati on address, an error has
occurred. The original W) 2010/ 149540PCT/ EP2010/ 058394 16 nessage then
needs to be sent again. The processing device, typically a personal

COWUtermeis,gaLé@e&erW%&fs tjorbég'gnt i ni cati on over the serial bus. The

junction o s only"Comuhicate in reply 5to a nessage previously sent by
the controller. Wien, for exanple, the controller has sent a nessage asking
information on the status of a certain seat or number of seats, the

j unct i on! ARAIACESSEN JRUCHYRIER A HerINDa EIMPEEE sISANASNAHEOIMAEI on. The

processi Y]iicca%olﬁecﬁ‘/%ﬁﬁe L8l HUSOTRE ngﬁaﬂﬁl%@to‘r@ Bémﬁldniéétég rddfly Pe
noni t or ed. e table is continuously update I"'e new status 1 nfor i on
of a %eato a message peevioUsEaeht pytie a':cmtrq*rledmveennfdr lexaagjedhe @oatrsllardrasal

bus nust clearl% have a unlgue address i ordgr t o be addressabl e bé t he

pr ocessi St eWEEsA0ARSRG MYPENBHOLORLRS SHUUS PLACEHBELAL R NYBRGE Of sBats.

j unct i onrandibior SoBlNERplidS By REABRYSHE @cdfil GeatGa hisARskicH THeknow edge'
after having received a nessage from 15 a junction nodule. The controller
may al soproeassiag siexitgdradpses i comppsiogdke statueof gl ftems ta jeumoniteiedrodul e.

In the | I . typical a fromthe controller to a.given

§tnet o SA& R Eotrl RS ndBiad % e et MR HREh ) dSptilahac ( oy e
byt em) anEaéHﬂﬁJHcﬂ@h nedRuI & avieha a@?ﬁéﬂr@ﬁo% satialenftymespeiahmedabebirfiqeand comrl
and comm® conprise a nessae(l:%g requesting the status of the seat nodul es. 20

A furt hepd@gps dhardesio b eggedlby dre prooessingcdayiRei on nonitoring system
i's now provided. Suppose the seats in the theatre are divided in subgroups

on a rowper- row basis and the seat nodules of all seats of a sane row are
connect edntexanpie pliachésyagatchm @roddysing denvite tonjumetion enodulé egivarst e f or

t he conmuni cati on over the 25one-wire bus connecting all seat nodul es of

the row PIRCAERIEECGHICE GRTLIRNCHPRARKNBIAdGR0akET ARG TRARIYGDA MRRae from
" oek | A YRLRTHORIETS binfyhSiad i o SR LSe TR RE T o
j unct i onrephditbm. a jLmetipnmuaduwe. Indde llatercasa@atypeabmessagaifmogn theecontroller
to a given junction module can look like this (byte-per-byte): whereby the first three
bytes and the last one have a meaning as already explained before and comm1 and
comm2 comprise a message requesting the status of the seat modules.
20
A further explanation on the operation of the occupation monitoring system is now
provided. Suppose the seats in the theatre are divided in subgroups on a row-per-
row basis and the seat modules of all seats of a same row are connected to one
junction module. This junction module is the master for the communication over the

25  one-wire bus connecting all seat modules of the row in question.

In one operational mode, each junction module constantly interrogates its slaves (i.e.
the seat modules). The information from all seats is stored in the memory provided in
the corresponding junction module. The junction module is capable of scanning the
30 one-wire bus two to three times per second, so the stored information is updated at
the same rate. In a nother operational mode, the seat module sends information to
the junction module as soon as an input has been made. This information may also

be sent directly to the master server.



30 one-wire bus two to three tinmes per second, so the stored information is
updated at the sane rate. In a nother operational node, the seat nodul e
sends i nfwormto/@gs4sbo the junction nodul e as soon as an PopmEP2amsd3e€n made.
This information may al so be sent diregtdy to the master server. WO

2010/ 149540PCT/ EP2010/ 058394 17 At the installation of the system (or at
start-up) a learning procedure nmust be carried out in order to assign a

uni que sequence nunber to each itemof the group of itens to be nonitored.
This is perfornmed for each junction nodule in turn in the follow ng 5 way.
The j uncAi e insidiakorsenithe sysedrgried attsﬂatthﬂ) gelatirrimgl pteediea et ed odrtidéd it to
indicate the learning node is entered. Al seat npdul es set their sequence

number  tRHON OFRIOARHEEY 8 Uglcbie-2RAUSRER TURHAT 10 egoN IS Bbihecratip gitpms
fgcggy;{‘@r&g nﬁ%?édﬁ%é’% fH?Pr{e%l%r %cwxh ModdIg i Rtk it B @:ﬁ?&v.d;d;”ber

goes to t at seat the set-up proce
descri bewlay h'éhemmctiom inmedudy sepds assygreal\tcameagmiuebgfuleb sonpeqtedywitmit to

(opti onal age] e. The copsol e can an _extension
%A

f the
i unct i onn Tog rieHs Sientears AT seal Biodtle sdindl sSai e migher & ror
practi cah vh ﬁum%BPéérte' é’é]alg?m% fromct tcPN W&H%@uﬁ@%% c@ﬁ}uhg 'é%cﬂr%eh?f%ﬂbaCk

fromthe junction nodul es t can e. spl ay whic i's assigne
during tbenuednemdmgBm@@myun@themt¢fme1§ektewrakerstod&@attemtedcgoesﬁe that

functi ongl i,ties provided by the junction nodules. Alternatively the
initiali ion procedure can al so be perforned by using a personal conputer
devige. 20 The console may al so be useful for test purposes. In such a test
one can for exanple request the sequence nunber of a certain itemto be
noni t or eBUriNGENG s@ickR BrPasHUR @S%ﬁW&QQéWWBOM@'%ﬁﬁt@WWre bus is then

SwW t ched, #ﬁn@a@eém aIQBde?n?lépg]nﬁ(BgﬁﬁﬁQ EBS: |éaﬁ?é > confedle %gﬁ%e dstfered

functi ona conso er’” Wor em sequence

nunbers gsian&ixtermihn bethpguhctiorechodulesngtidue alnlysmtelhlgehcermf 1§ olme [t2hdy st em
when t he R%A(l)cesa ng device sti II has to be installed. ExanPI e 2. Audi ence
i nput ARSI MR RTareRl Way af peraiing te lupctan modules and et griting e

embogy el B@frﬁﬁfittheg%ét ﬁh%bfe%' Wt acﬂu%gl‘é?vﬂ‘n@ﬁﬁuh%@rﬁ)&%@élgﬁ' bpattery

un|t510|ne I'n an indlvi a W rel ess networ er theater ritumwth
a 30sel fduring ihegeamg phrossidungy Theséonmaple tamlscng/yer sappooftthaduhciogealisesal e

R T L i LR N
recei vedye @%gﬂé@b&%ﬁ@ggﬂﬁ%@égﬁ%@%vﬁ Exanpl e 3: data managenent

system for interactive Clnena

20  The console may also be useful for test purposes. In such a test one can for example
request the sequence number of a certain item to be monitored. The junction module
connected to the same one-wire bus is then switched into a test mode. The console
then takes over some of the functionality of the console. In other words, a check on
the item sequence numbers can already be performed during the installation of the

25  system, when the processing device still has to be installed.

Example 2: Audience input means with wireless button control units

In an alternative embodiment, the seat button control units are wireless low powered

battery units joined in an individual wireless network per theater auditorium with a
30 self-routing, self-healing meshing topology supporting large scale sizes of over 1000

nodes without significant performance penalty. The units are preferably in sleep

mode conserving power until a wake-up signal is received.



I n one enbodi nent the data managenent system of the invention may operate
as follows. Audience input may be collected in a cinema auditorium as set
out in Baopbe/man 2. Said audi ence input is digital daca/mpequoisssds on a
button keypad that 5 can be processed by a nmaster server conputer |inked to
t he audi ence input system The keypad conprises e.g. two buttons
representing a yes/no option. During pre-view tine, the exhibitor wants to

ask somaEgéiﬁﬁF' @F&EE%giewgri't@gf\erﬁf&in?epg& aﬁetw eference of novies to
be scheddd accordingly. This

i nf or mat incdne empodimeehtithe idaea Mesiagenent vesteandf el ihvdstiomsiedy bplerdterasas
statlstlcs The nmster server cogﬁ%ses software for performn the

necessar ! B‘ﬁ’écé@@'?ﬁﬁe aPut meaybelc ed fipatcingina augliterigniag st
interfac % SR&d i Ut
data w tﬁx%rﬂgl%gil tgg? ?gw{%ﬁ%l ser@]r P§%£)ar{1‘§¢al qﬁéﬂaﬂﬁﬁm%?tﬁgﬁ%r o] E%?é%w thin
sai d & hecdrebe puolidssedloy a maseef servergcaiepeated Snload tdmhermxdlérmalupa’r system.

i fi i The 15d| ital ent server er t he content of inage

f t
e bounthe Bemad Fommased aict e BLHETS ronesEhiTg SAES APt Sound coul i b
| ower ed, pt,Ak %JﬁPéloFé\AFﬁ’Mbdtf‘@ae)@ﬂ@I&Q%ﬁtéQ@a@ﬁlsgrﬁé)qu@éﬁ%hg tU%@ﬁud@ﬂ@é@e@ l'ine

of story coufd be followed, or a response fromthe audi ence coul
r equest eaboltdine pmfermemfsmovneaéo begaChadulednm & ftﬁwwghemt@kﬁmcame

necessar soft o] 0 V )

he aud STy Shis iRvialinG s Sopgh b F5 et EsRflen B e e
Cl nefe. I\ﬁ&ﬁrascﬁaﬂﬁftisl THe angstok s@@@k‘@@rﬂﬁ%séy §bﬁz\ﬁaieofofr fp@rf@ﬂhmgmh@agermnt
system the content could interact with the audience in yet nore specific

ways, t aRIRFSABCRIPSESTNI dhedudienaednpul @ateaken. 25 WO

[t er act KoL GPUS BtRTR, Pratare ) Mo aplsl <hELR, PRPRETL SRR 0L

data f rownpn'edia)ter\mtmé d@taﬂi@dn@m:eeaﬁed c6ptromag$mmg|gntaap&jécior withieesssd ng sai d

data characterized in that said data
theater auditorium. Interfacing depends on the manufacturers specifications. The

15 digital content server may alter the content of image and sound based on the
audience input information, e.g. the sound could be lowered, the sound could be
changed from male to female voice, another line of story could be followed, or a
response from the audience could be requested. For this purpose, the digital content
server provides the necessary software or options for chosing these alternatives.

20 As such, the audience will interact with and respond to the content shown in the
cinema.

When connecting a seat occupancy system to the data management system, the
content could interact with the audience in yet more specific ways, taking account of
the seats that are taken.

25



managenent system further conprises a digital content interface for
interfacing said processed data with a digital content server providing

i nteractiweooni4esad to sai d audi ence. 2. The daraTrmep@gesspt system
of claim1l wherein said content is sel ggted 10based on said processed data.
3. The data nmanagenent system of any of the previous clains wherein said

audi ence responds to said content. 4. The data managenent system of any
of the previous clains wherein said g% content interface is configured
to send processed data to said digit ntent server. 5. The data

managenent systemof claim5 wherein said data is content sel ected based on
sai d processed data. 6. e data nmanagenent system of any of the

Th
previous cllai flakhETaEAgeRAN SYpigM M IRISFAGNE digitas Cinecea. OMetnG Il t o
receive cont eﬁbaﬁ@%ll@cﬁ?é’?@@ Qat%.QFBrﬂ'rﬁ%bﬁ@é% ad&ieUes gna' The data

managenent system of any o previous clalns wherern sald processing
meanss conpr i smces@gtrmarmfmewde&;ginmd dbata cipaattarizedgn ttcaichtiatans and

th t i t i d data. .8, . The dat t t
of any of t heaMBRBIPBRE! Yo RE UHAGF EPL et staliey CORIST BHeRRC [4ft or f ace 15
connect ed 10 pethcli@bAialprooReRl dAS WA a bY@ sbhi@n0SSNEF brovkinghe_data

managenment system of” claim 8 wherein said network is wireless. 10. The data
managenment syisteracivfe eoryteof totsaid prdieneas cl ai ms further conprising data

mnagenent 2oy WGHREt TahgeR e bl Ttiint SRR it i Sgeed ' °

contgnt i nt erhasR) bs sgRIdrogdssd dmxacomuni cate said data to the web. WO
2010/ 149540PCT/ EP2010/ 058394 20 12. The data nanagenent system of any of the
previ ous cl3ai hige @pta Bianagamenipysieal ofcit efthepseviews plabnp aeeraimsaidnt ent
i ncl udi ng advgﬂ#igﬁ%@%s HE‘?&SQ C&ﬁgp']tng 13. The data nmanagenent
system of any of 'thé previous clains, further 5conprising a seat occupancy
det ecti on slysTkedatidmanagtimedt Eystepr ohvardi ofghereviacs claémeiwresrain saidpri si ng
the steps of collecting digital data fromnenbers of an audi ence in
response to cOAt@HAONIRY)iBEr@geIIH Canfiguierdio SpRe PERRSTEC Salq tarig digital
i ntefsf aci ng s@ifefdayby neans of a digital content interface with a
digital content server, providing interactive content

5. The data management system of claim 5 wherein said data is content selected

based on said processed data.

6. The data management system of any of the previous claims wherein said

digital content interface is configured to receive content requests from said
20 digital content server.

7. The data management system of any of the previous claims wherein said
processing means comprises computer processing means for performing
calculations and other computer instructions on said data.

8. The data management system of any of the previous claims wherein said

25 digital content interface is connected to said digital content server through a
network.

9. The data management system of claim 8 wherein said network is wireless.

10. The data management system of any of the previous claims further comprising
data storage means for storing said collected or processed data.

30 11. The data management system of any of the previous claims wherein said

digital content interface is configured to communicate said data to the web.



10based on said data. 15.The nethod of claim 14 wherein said interactive
content is stored on said digital content server or provided by said
di gi tal owotzerwisbsaverface. 15 PCT/EP2010/058394

20

12. The data management system of any of the previous claims wherein said
digital content server provides any content including advertising, movies and
gaming

13. The data management system of any of the previous claims, further

5 comprising a seat occupancy detection system.

14. A method for providing interactive cinema, comprising the steps of collecting
digital data from members of an audience in response to content projected in
a cinema, processing said data, interfacing said data by means of a digital
content interface with a digital content server, providing interactive content

10 based on said data.

15. The method of claim 14 wherein said interactive content is stored on said

digital content server or provided by said digital content interface.

15



