System of RFID Devices Programmed with Data Embedded in Movie Images Field of Invention Work on
RFID systems began in early 1970s. In 1972, Kriofsky and Kaplan filed a patent application (U.S.Patent
no. 3859624, in 1975) for an "inductively coupled transmitter-responder arrangement”. This system used
separate coily ot et eMiD Qe Pagehtiarsmittngdhereidaadsigmaliéndé9, Beigel filed a new patent
application (U.S.Patent no. 4333072, in 1982) for an "identification device" that combined the two
antennas; maay 6PRskebRIS application to be the landmark RFID application because it emphasized the
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frequently a logical section, a memory, or both. If power management section includes a power storage
device, the RFID tag is known as active tag. If the RFID tag is powered solely by the RF signal it receives, it
is called passive tag.

The RFID tag containing the information associated with an object is normally placed beneath or onto
the object itself. When RFID tag is stationary, the technical challenge appears when the object is not
physical or is transient, or changing over time. One particular situation is, when the object is in the form of
digital image displayed on an electronic display, such as on computer display, television screen, and
advertisement electronic display. The transient object appears only at certain point of time and at certain
position on the electronic screen. Also, different transient objects displayed at different positions and
different points of time may be associated with different messages for the human viewer.

This document presents the solution where the information for the RFID tag is encoded into the digital
image. There are various well known ways for embedding and retrieving such information from the digital
image. While technically any particular methods can be used, the preference should fall to the method
which allows faster image pattern detection and faster information retrieval to allow processing in real-time.
In the implementation, a dedicated device can be used to detect the encoded information in the digital
image frame by frame, then to retrieve the embedded information and use the information to program the
associated RFID tag.
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This document presents the solution where the information for the RFID tag is encoded into the digital
image. There are various well known ways for embedding and retrieving such information from the digital
image. While technically any particular methods can be used, the preference should fall to the method
which allowsrfassemimage patiesa deiealien aneldaistestisifonmatiandait ewatio atkayvibpdoeessingén
real-time. Inohaidnplesipiiation awdedicatecbimsagcanhaitpee iR datecitbeanepdadridfermation in the
digital imagedineas e tramesthenida iptiave deambeddad dnfarmaianianthdse theitimaation to
program thesags@iated RFID tag. p1/5 This Summary is provided to introduce a selection of simplified
concepts further described below in the Detailed Description. This Summary is not intended to identify
key featuresd%gm%tig}ltﬁgag%ﬁ§1g the claimed subject matter, nor is it intended to be used as an aid in
determining the scope of the claimed subject matter. Description of the Drawings FIGURE 1: RFID Tag.
The typical Rid0-ag gensists Alan,anteprA and aniearaled ATaWL (il HIGHRE scpystem utlization
This shows the use case of this invention. When the viewer sees the visual sign, the viewer uses RFID
reader device to capture the information from the RFID tag in the same position as the visual sign.
FIGURE 3: Sy3tem desigi Thiciigure SRR e inpiehien 'aff?dﬁ“&;??hvevﬁ T HAIRaT CompBhents in
the electronf@CiRUPHIRIRFHEER FRASCHSY GRS Bhiralidh ARG REDHESIRE RYPART P BAEURE 4:
Sequence of Mi5gE47H98s in a movie. FIGURE 5: The visual sign is surrounded by more than one RFID
devices. FIGURE 6: Physical arrangement of RFID device panel, which can be planar or curvature. p2/5
Detail DescripiERE AUt efaBgHiPhENE S phedBREMYEHIIRWIfl BEedseimairmrreasWithereference
to the drawirsfsronhereusonsnalipnaistes refeitmiasiorpreésini? pevies avdramsSemblies throughout the
several views. Reference to various embodiments does not limit the scope of the invention, which is
limited only BYGUWRE scopratehe ickiaisatsniorredonereto. Additionally, any examples set forth in this
specification are not intended to be limiting and merely set forth some of the many possible embodiments
for the claimed ureentionvisiareiygReuirthedispegificatinim andriams;déee following terms take at least the
meanings explicitly associated herein, unless the context clearly dictates otherwise. The meanings

identified belgwiaresnphyinie RS i sk HIsDaE0S RaHbimaralyorevigedlustialive-examples for the terms.
The meaning of "a," "an," and "the" includes plural reference.
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The meaning of "in" includes "in" and "on." The term "connected" means a direct electrical connection
between the items connected, without any intermediate devices. The term "movie" or "video" means a
sequence of images displayed consecutively in a series of time duration. The term "coupled” means
either a direcieelecicabaomnnection between the items connected or an indirect connection through one
or more passive/aloastivmeoniasimed iasydesicasentidnevileseucsirpuil inr@ansie ieeasiogle cangenent or a
multiplicity of,ege1ReMe MenmeitaerastiNesandiRePassive, that aerelpleddapetherdospravidgeaglesired
function. ThedteiRceSigNRlbuNEARAIRASLANDCHHIERE, ofasenENREBReTaRRR R RactsHid pOfifather
measurable sgyjantityhe FB%@EH&&RE'%‘&@@%&M&@ES Inypans davicewhighiisicarRplirliseadingdhe _
information fram RAPLdaghindd e HBR LR ERV G ears IRRPINEBIPIAbaRd-RFPHeatGheFIC- Lis a

diagram of REID tag 110, which can be implemented as an active or a passive tag. When implemented
as an active tag, tag 110 receives power via VCC and GND lines. Tag 110 is programmed by the RFID
tag programmer, VL%U%TASEQ&CZF%% 449 5dommed on,8,subsiantialy planar inlay 120, which,eap be made
in many ways kngwn in Tl ) Inc udes antenna segmert 2 W |c IS aﬁ ed on r¥|ay 120,
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segments is' PEYSBI8. "Tﬁgit‘fﬁ“%u% 'i?\‘?fﬁ)ﬂ%g"fﬂ?é'&?é{taéa ?F‘&‘G‘i‘f TR WRIEME connected with antenna
segment 122 ant'fs$R8BREH BN ?ﬁla?‘dlﬁﬁ PRYJSSTULRIBEESstem utilization, where one or more
individual REID TA§4"920a R "HyraAyeas of a"Batfel 221. Panel 221 is placed behind the electronic display
210, which can BBeeEY s e drsplasARsetAEcHis BaT cSigaPedioy Ralugasidie amsirtorpsetheiadrty place the
RFID reader 230#/itstiasrdRiiesty distance (approximately 0-10 cm) from the visual sign 211. RFID reader
230 captures théliatermativie frorvidaee noranr e ke dnetivecd ah#F$ Ditelgy2@ Condersitivpg ditioseis cih§mao the
visual sign 211 Weiagrapproached by the RFID reader 230. FIG 3 describes system design. One or more
individual RFID tag 821 isastangedereenpan a2 6leviiahcisnpittgebebekmtidhens ectnarieddisplay 310.
Each RFID tag indebrneetedcivithribhbrdevieerppagtianomenadiaerpedarideviceation detector 301 scans
every single frame: aéall iEnageseisplayed OBiRjecitapisheisplay Bdithteiloekcdppsheneminaededve
information. Whekryihiedilaek ahemkeddandpianatipnis fosndednfarmation detector 301 passes the
block of infoimatignda et SXHarOL R Wi ch sk ieasthRtglo rERRLRR RUGRAS e Reasurable
quantity.
* The term "RFID reader" refers to any device which is capable of reading the information from RFID
tag.
*  The term “RFID device” refers to both RFID tag and RFID reader.

FIG. 1 is a diagram of RFID tag 110, which can be implemented as an active or a passive tag. When
implemented as an active tag, tag 110 receives power via VCC and GND lines. Tag 110 is programmed by
the RFID tag programmer via DATA line.

Tag 110 is formed on a substantially planar inlay 120, which can be made in many ways known in the art.
Tag 110 includes antenna segment 122 which is attached on inlay 120, and is shown here forming a
rectangular coil, but many other embodiments using any number of antenna segments is possible. Tag 110
also includes integrated circuit 121 which is connected with antenna segment 122 and is attached on inlay
120.

FIG.2 describes system utilization, where one or more individual RFID tags 220 are arranged on a panel
221. Panel 221 is placed behind the electronic display 210, which can be used as a display for the visual
sign 211. Visual sign 211 informs the user to place the RFID reader 230 within proximity distance
(approximately 0-10 cm) from the visual sign 211. RFID reader 230 captures the information from one or
more individual RFID tag 220 which position is close to the visual sign 211 being approached by the RFID
reader 230.

FIG 3 describes system design. One or more individual RFID tag 321 is arranged on a panel 320, which is
placed behind the electronic display 310. Each RFID tag is connected with RFID device programmer 303.
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coordinate (X,Y), data to be programmed to the associated RFID tag, and time duration t. Data extractor
302 shall validate the retrieved information, and then pass the validated information to RFID device
programmer 303. Upon receiving the validated information, the RFID device programmer 303 shall
program theiRéritditagid2d:avbickjaasHiery nglosente dhel taokdiniapeyed, ¥) eRetibitatspapgrammexr 303 will
then reset Riolihdaghsdbafigstimedwaiiond has elapsedliek ikodrdascihesdhedmptemenéadosoin the
movie. A setaidataLorsists afoaaarsinatesX xlaslatade hecpregemmedierRiidd ags apddisas duration
t, are encodesbinirdr ame, Naef @ RQYigrahiMeseled RGBSR Rd frebedded i fameatiepA0l. The
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visual sign tr%n.rélsléL@Jlél 03 21 |nS1ete?rzsa']tB];1 Images ‘s"éQ.'C_h IS d_eS|gn to suggest user to place RFID
reader close to it. FIG 4 shows one possible arrangePnent in which the visual sign shows an animated
circle which chancgegg its shape from small to Ia%%si,ethAen large to small, re etitive‘I3y until time dgration t
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is measuredfigrrthe ¢itpaPRbined FEIET WAY 501 to the central point of the visual sign 502. Other
possible implementation is to program 2 to all surrounding RFID tags with the same information related
with the visuBissigmeF \@iéh saowsftérantbraiqsayisicalathageldfaRE Hiettg fravrs| whiell felewptite pknasical
shape of thesglet¢troMisuatispld9? Wwhethies if isglanahicr indesipranangasthissdeszipt RIMD meatkeanss details
have been setiforlb in Oxder deeprassitle antingrowghiundenstandsog ofyrthsemistemilmetherciastairices,
well-known featigeasthave e ebheenidesabetdn idgtaid Smas rapititvcphscuradherdesarpianafthe system
unnecessarilyoudRe s Skilledimtaenasvadidneaa e i@ pregticaitieapeseniinveiiioninyievy f this
description, whigh s tade fgkensas a Whel ek g ishesiticgrbediments as disclosed and illustrated
herein are not to be considered in a limiting sense. Indeed, it should be readily apparent to those skilled
in the art thafE|WB%B&_§VQ%%l?ﬁﬂﬁﬁﬁ@ﬂé‘tﬁ@@a@rﬂ&@%ﬁﬁ%@ RHPGHR W INRYCE: %J&nnoWr% G IQciude
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ﬁ'%‘b gmad@r%er%i%%h%rtg%%‘grhr#na'éotﬁ‘sau%ﬂmun -SOpRpinations, may be presented in this or
a related docqme t'rP _ .
related with the visual sign.

FIG 6 shows that the physical shape of RFID tag panel shall follow the physical shape of the electronic
display, whether it is planar or non-planar.

In this description, numerous details have been set forth in order to provide a thorough understanding of
the system. In other instances, well-known features have not been described in detail so as not to
obscure the description of the system unnecessarily. A person skilled in the art will be able to practice the
present invention in view of this description, which is to be taken as a whole. The specific embodiments as
disclosed and illustrated herein are not to be considered in a limiting sense. Indeed, it should be readily
apparent to those skilled in the art that what is described herein may be modified in numerous ways. Such
ways can include equivalents to what is described herein.

The following claims define certain combinations and sub-combinations of elements, features, steps,

and/or functions, which are regarded as novel and non-obvious. Additional claims for other combinations
and sub-combinations may be presented in this or a related document.
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Claims 1. A system where RFID device can be programmed dynamically with the information embedded
in digital image. The system includes the following functions: - Information detector, which look for
embedded data in information stream of images/video/movie. When the embedded data is detected, it
will pass the@samhedded data to the data extractor. - Data extractor, which function is to extract specific
information from the embedded data. It will pass the specific information to the RFID device programmer.
- RFID device piegsammere whishddi@aanss sheriieudevieacaly specHiGaosiion ansksracificdgiane
according to the,specthie gp;gma@immgwgvpygtmﬁcm extractor. 2. The information detector of the
system described if,peinRkidnCRREtEYRIA 103RES Apea] aRRViRRhaRNEAYIS iRfREatYIRam to find
a specific symbol wiich idepiifisnhe mbaddad daia MUER sHEbiRURRlISonnd. fhe gssociated

information is retrieygd @H%&&S%‘é %E‘eﬁoﬂ?&%e&'ﬁg‘&t%eé?ﬁ hf%rﬂh%ef%%?[h@ %%H@S infermation
detector described |ngoghnt 1 ltscpn%fs VISU I’II’I\%W ich t he assomated RFID device should be

e specifi
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of the movie. The V|sual sgqn m mst| wer i r?m%fl(rjnwewt%rs REID re ual sign, thus
allowing viewer's REDTedde o’ e°'a¢tH8r{H SoRPERET O YR8 Bige Ir|ng RFID device. 4. The

information r%trlgl?e'af‘fﬁ??ﬂ?(?rflﬁgﬁ%?ﬁé?@é%’éfeﬁbd(ﬂé%‘@ﬁﬂéﬁpﬂ”bélﬁ'fefkc%‘f’?félﬂg%et feq theeBi8rmation: -
Data to be progfatiida P IRES GEGAEEC MMt spodit SHEPHHB R ERS es i tBPp e i dgFa iR QU %nd - The
active time/duraiBRBEHREBr8graiREIRM T dRisscEeveAas\asaT fRHIE ARRYSH RNt 1 includes one or
more RFID devitEsRGFRTSH % PAREISBUS 8iedvetesarattbPat ArdskanT s eachinnithAisplays
the movie. The ffosReed RIFABRIdarieeshars ket siithoyRIFE BRtfe dfrisqrogienmeief Waigwbionpiswireless. 6.
The panel as desorited anspmsygeavieh praeedithérontier hehinehthiesofees. VElershape vévwhespanel
follows the shai&I0fHagescleseny whidkueaapbeheitlhdonfiad vevouis/BRIPgeFeT e REFI: dévitaiprdgrammer
described in poih¢ dncemiag-otieune.8. The RFID device programmer described in point 1 programs one
or more RFID dendcemelasestdadha ponbonindicaiethinthe:antzaddadiciatasasindiaatast imrpeint 4. The
RFID device canfbaindhe form of RFID tag or RFID reader. 9. The RFID device programmer described
in point 1 resets.or glearsdhp-qyagrenmes gaiaise the RFID device after active duration as specified in
point 4 is elapsed. RRé3osition of the RFID device to be programmed, and
The active time/duration of the programmed RFID device.
5. The system indicated in point 1 includes one or more RFID devices mounted on a panel so as to cover
a part or all areas of the screen which displays the movie. The mounted RFID devices are linked with
RFID device programmer via cable or wireless.
6. The panel as described in point 6 can be placed in front or behind the screen. The shape of the panel
follows the shape of the screen, which can be either flat or curvature.
7. The RFID device programmer described in point 1 contains a timer.
8. The RFID device programmer described in point 1 programs one or more RFID devices closest to the
position indicated in the embedded data, as indicated in point 4. The RFID device can be in the form of
RFID tag or RFID reader.
9. The RFID device programmer described in point 1 resets or clears the programmed data in the RFID
device after active duration as specified in point 4 is elapsed.
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