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System and Method For Providing Real Time Television Viewing

Information and Popularity to Viewers

TECHNICAL FIELD
[0001] The disclosed embodiments relate generally to enhancing television viewing
activity.
BACKGROUND
[0002] Television viewers have been watching television programs for more than fifty

years. In the beginning, a small number of programs were broadcast over the airwaves, and
users selected among those channels. Over time, more television viewers have come to
receive their television programs from a satellite network or cable network. In addition to
standard programming, satellite and cable networks offer premium channels, pay-per-view
programs, and a host of interactive programs. Interactive programs are made possible by a
set top box that receives the broadcast signal and also has access to the Internet. Set top
boxes may also transmit viewer information back to the television provider, giving the

provider more information about what programs people are watching.

[0003] Television viewers also access the Internet using computers or other devices.
Using the Internet, a user can search for information, shop for clothes, books, electronic
equipment, medical supplies, etc., watch videos on YouTube, connect with friends and family

on social networking sites, play online games, and engage in lots of other activities.

[0004] Previously, television viewing activity and web browsing activity were
disconnected. Web browsing activity may be stored in logs on servers, and television
viewing activity may be tracked by television providers, but there was no process to match or

correlate these activities.

SUMMARY OF THE INVENTION

[0005] Most Internet-enabled devices in a household (e.g., computers, MP3 players,
game consoles, etc.) share the same IP address (e.g., the IP address of a home router). The IP
address is associated with TV account and viewing information for a set top box. Knowing

this IP address enables the correlation of Web search logs, media content access logs, etc.
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(reflecting prior Internet activity by users for the same IP address) with log data of TV

viewing information associated with the same account.

[0006] By correlating television viewing activity with web activity, it is possible to
make suggestions to viewers as to other content of interest, present targeted ads, etc.
reflecting preferences/behavior revealed by the combined log information. This correlation
also enables providing valuable information to advertisers as to viewing and Internet

behaviors of different viewer segments.

[0007] In disclosed embodiments, the IP address used by a set top box to transmit
data back to a television provider (with the users account id) is linked to web logs (e.g., from
ad networks), and this is almost always the same houschold. This enables linking a TV to a

computer/household, without burdening a user at the household.

[0008] Some of the disclosed embodiments provide a source of real-time TV
viewership. In some embodiments, the data for real time viewership is transmitted from set
top boxes. The set top boxes transmit viewing activity to a television provider or a log
server. The transmissions include viewer history. In some embodiments, these logs of viewer
history extend from some point in the past all the way up to the present point in time.
Looking at the events towards the end of these log files (which may cover multiple weeks of
television viewing information), some embodiments determine what's popular on TV right

now.

[0009] Along with the television viewing activity, the set top box also transmits
metadata - typically where the user’s household is physically located and some information
about housechold size, income, demographics, etc. This metadata facilitates calculating the
most popular channel at the current moment in time, and potentially provides popularity

information targeted to particular demographics.

[0010] Some embodiments make this real-time popular channel or program
information available to users, either over the Internet, or from the television provider using a
signal out-of-band to the normal broadcast signal. When a user presses a specific button,
such as "I'm feeling lucky," the set top box matches the location/demographics of the user to
aggregated popularity information to recommend an appropriate channel or program. In
some embodiments, these recommendations are based on a popular channel map, which is

continuously updated in real time based on viewing information received from users.
2
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[0011] In some embodiments, providing real-time popularity information regarding
TV programs is implemented on a server with one or more processors and memory. The
memory stores programs that are executed by the processors. The server receives current TV
viewing information from a plurality of distinct houscholds. The current TV viewing
information for a household identifies one or more TV programs that are now showing at the
household. The server aggregates the current TV viewing information, thereby identifying
one or more currently popular TV programs. The currently popular TV programs have more
household viewers than less popular TV programs. The server receives a request from a
houschold seeking identification of currently popular TV programs. The server selects one or
more of the currently popular TV programs identified during the aggregation, and sends
information to the household. The information identifies the selected one or more currently
popular TV programs. To provide real-time popularity information, the information is
collected, aggregated, and provided to others within a short span of time. For example, the
entire span may be as little as a few minutes or a few seconds. In general, the total span of

time is less than 30 minutes because many broadcast TV programs are only 30 minutes long.

[0012] In some embodiments, a computer system for providing real-time popularity
information regarding TV programs has memory, one or more processors, and one or more
programs stored in the memory and configured for execution by the one or more processors.
The one or more programs include instructions for receiving current TV viewing information
from a plurality of distinct households. The current TV viewing information for a houschold
identifies one or more TV programs that are now showing at the household. The one or more
programs include instructions for aggregating the current TV viewing information, thereby
identifying one or more currently popular TV programs. The currently popular TV programs
have more houschold viewers than less popular TV programs. The one or more programs
include instructions for receiving a request from a houschold seeking identification of
currently popular TV programs. The one or more programs include instructions for selecting
one or more of the currently popular TV programs identified during the aggregation, and
sending information to the household. The information identifies the selected one or more
currently popular TV programs. To provide real-time popularity information, the instructions
for the one or more programs to collect, aggregate, and provide the data to others are

executed within a short span of time.
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[0013] In some embodiments, a non-transitory computer readable storage medium
stores one or more programs to be executed by a computer system. The one or more
programs include instructions for receiving current TV viewing information from a plurality
of distinct households. The current TV viewing information for a household identifies one or
more TV programs that are now showing at the houschold. The one or more programs
include instructions for aggregating the current TV viewing information, thereby identifying
one or more currently popular TV programs. The currently popular TV programs have more
houschold viewers than less popular TV programs. The one or more programs include
instructions for receiving a request from a houschold secking identification of currently
popular TV programs. The one or more programs include instructions for selecting one or
more of the currently popular TV programs identified during the aggregation, and sending
information to the household. The information identifies the selected one or more currently
popular TV programs. To provide real-time popularity information, the instructions for the
one or more programs to collect, aggregate, and provide the data to others are executed

within a short span of time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Figure 1 is a block diagram of a system that correlates web browsing activity

with television viewing activity in accordance with some embodiments.

[0015] Figure 2 is a functional block diagram of a client houschold computer in

accordance with some embodiments.

[0016] Figure 3 is a functional block diagram of a log server in accordance with some
embodiments.
[0017] Figure 4 is a functional block diagram of a television set top box in accordance

with some embodiments.

[0018] Figures 5 is an exemplary screen shot viewed by a panelist who participates in

a research panel in accordance with some embodiments.

[0019] Figures 6 — 7 are exemplary screen shots of programs used to manage a

research panel in accordance with some embodiments.



WO 2012/047854 PCT/US2011/054724

[0020] Figure 8 illustrates a process used to generate and correlate survey information

from panelists according to some embodiments.

[0021] Figure 9 is a block diagram illustrating an exemplary method of providing real
time popularity information about television programs in accordance with some

embodiments.

[0022] Figure 10 is a block diagram illustrating steps in a process of obtaining a

recommendation for a popular program in accordance with some embodiments.

[0023] Like reference numerals refer to corresponding parts throughout the several

views of the drawings.

DESCRIPTION OF EMBODIMENTS

[0024] Reference will now be made in detail to embodiments, examples of which are
illustrated in the accompanying drawings. In the following detailed description, numerous
specific details are set forth in order to provide a thorough understanding of the present
invention. However, it will be apparent to one of ordinary skill in the art that the present
invention may be practiced without these specific details. In other instances, well-known
methods, procedures, components, and circuits have not been described in detail so as not to

unnecessarily obscure aspects of the embodiments.

[0025] Embodiments illustrated in Figure 1 can be used to correlate web browsing
activity with television viewing activity. In some embodiments, the television provider 102
maintains an account in an Account Information database 132 for each household 180. The
account information generally includes an account number 134 and a name 136. In some
embodiments, the account information also includes a billing address and/or a physical
address, which may be a residence address. In order to enable more features, the provider
102 may also track the IP address 126 of the houschold 180. In some cases, the household
180 has a fixed IP address 126, in which case the single fixed IP address 126 is associated
with the account. In other cases, the subscriber has a dynamic IP address, which can change
on a regular basis (e.g., every time the user “dials up” the Internet service provider 128
(ISP)). In some embodiments, the television provider 102 tracks the changes to the
houschold’s IP Address 126, at least when a houschold member 118 at the household 180 is

viewing television programs.
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[0026] In some embodiments, the television viewing activity at the household 180 is
tracked in a TV log database 150. In some embodiments, the viewing activity includes every
program viewed by the houschold. In other embodiments, the viewing activity tracked
includes only programs that are viewed at least a threshold amount of time (e.g., 1 minute or
5 minutes). In some embodiments, the viewing activity tracked includes only premium
content. The TV viewing activity that is tracked generally includes the program 152, the
channel 154, and the date/time 156 of the viewing. When the IP address 126 is available, it is
generally included in the TV log data. In some embodiments, the tracking of TV viewing is

performed by a log server 300.

[0027] The television provider 102 transmits the television programs to the household
180 over a cable 112, by transmission from a satellite 104, or by streaming over the Internet
(described below). In the case of satellite transmissions 106, the household 180 has an
antenna 108 to receive the signal. At the household 180 there is a receiver or converter 110
to process or decode the incoming signals. The television signals are transmitted to a set top
box 400, which allows household members 118 to control what is being displayed on the
television 116. In some embodiments, the receiver/converter 110 is combined with the set
top box 400. In general, a household member, such as member 118-1 or 118-2 controls the
set top box 400 with a remote control device. In some embodiments, there is additional
communication between the television provider 102 and the set top box 400 over a telephone
line 114. For example, the set top box may provide information about what television
programs are being viewed, or may receive further information for interactive television

programs.

[0028] In some embodiments, the viewing activity is identified by the receiver /
converter 110, and transmitted to the television provider 102 through the set top box 400,
which is connected to the communication network 130 (e.g., the Internet) through a home
router 120. In other embodiments, the set top box 400 is able to ascertain the program
viewed by evaluating the signal received from the receiver / converter 110. In these
embodiments, the set top box transmits the viewing information (e.g., program, channel,
date/time, etc.) to the television provider 102, again via the houschold router 120. Because
the viewing information is transmitted through the household router 120, the IP address 126
of the router can be transmitted to the television provider 102 along with the viewing
information. In some embodiments the IP address 126 and/or viewing information is

transmitted to the television provider 102 on a periodic basis (e.g., once a day). When the
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viewing information is transmitted periodically, the data is stored in the set top box 400
between transmissions. As noted above, in some alternative embodiments, the set top box
400 transmits data to the television provider 102 over a phone line 114. In some of these
embodiments, the set top box 400 is able to retrieve the IP address 126 from the router and

transmit it with the viewing data.

[0029] In some embodiments, the houschold connection to the Internet uses a distinct
modem (e.g., DSL modem or cable modem) and an internal router (this configuration is not
shown in Figure 1). In this case, the IP address 126 of the household 180 is the IP address
126 of the modem, which uniquely identifies the household 180 to the “outside world.” (In
this case the IP address of the router 120 would be relevant only to the internal household
network.) In the embodiment shown in Figure 1, the router and modem are combined in the

single box labeled “Router.”

[0030] The actual television program signals are generally transmitted by satellite 104
or over a cable 112. In some embodiments, the television programs are streamed over the
communications network 130, such as the Internet. In these embodiments, the process of
selecting a television program may be performed by a computer 200, the set top box 400, or a
receiver / converter 110 that is connected directly to the household router 120 (not shown in

Figure. 1).

[0031] The home router 120 is the gateway to the Internet from the housechold 180.
The router 120 has one external IP address 126, and that is the IP address that is relevant to
various embodiments described herein. Internally, the router 120 is connected to the set top
box 400, and in some cases to any number of computers 200, digital audio players 124, or
game consoles 122, such as XBOX, PLAYSTATION or WII. The router 120 is connected to
the communication network 130 through an Internet service provider 128. The Internet
service provider 128 assigns the IP address 126 to the home router 120. As noted before, the
IP Address 126 can be static (fixed) or dynamic (changing). In general, dynamic IP
addresses change only when the connection between the router and the Internet service

provider 128 is broken (e.g., when using a dial-up modem).

[0032] The computers 200 in the household 180 can access the Internet to perform a
myriad of activities, such as searching for data (e.g., using a search engine), shopping,
viewing videos online (e.g., on YouTube), playing online games, participating in online

social networks, or engaging in many other activities. Some of these web browsing activities
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are logged on one or more log servers 300 in an Internet log database 138. For example, the
log 138 may track web site visits 140 or search queries 144. Many other Internet activities
are logged, such as online shopping conversions and viewing advertisements. In addition,
many web sites track browsing 144 on their sites using Google Analytics. Web browsing
activities are generally tracked by the IP Address 126 of the houschold 180 because it is
readily available and it is a unique identifier (at least at a specific point in time). In some
embodiments, there is specific tracking for visits to YouTube 146 or other particular sites of
interest. In some embodiments, the Internet log 138 includes cookies 148 that are

downloaded during the web activity.

[0033] One of skill in the art would recognize that the data identified in Internet log
database 138 and TV log database 150 could be in a single database, or distributed to a

different number of databases depending on the implementation.

[0034] Figure 2 illustrates a typical client computer 200 at a household 180. A client
computer 200 generally includes one or more processing units (CPUs) 202, one or more
network or other communications interfaces 204, memory 214, and one or more
communication buses 212 for interconnecting these components. The communication buses
212 may include circuitry (sometimes called a chipset) that interconnects and controls
communications between system components. A client computer 200 includes a user
interface 206, for instance a display 208 and one or more input devices 210, such as a
keyboard and a mouse. Memory 214 may include high-speed random access memory, such
as DRAM, SRAM, DDR RAM or other random access solid state memory devices; and may
include non-volatile memory, such as one or more magnetic disk storage devices, optical disk
storage devices, flash memory devices, or other non-volatile solid state storage devices.
Memory 214 may include mass storage that is remotely located from the central processing
unit(s) 202. Memory 214, or alternately the non-volatile memory device(s) within memory
214, comprises a computer readable storage medium. In some embodiments, memory 214 or
the computer readable storage medium of memory 214 stores the following programs,
modules and data structures, or a subset thereof:
e an operating system 216 (e.g., WINDOWS or MAC OS X) that generally includes
procedures for handling various basic system services and for performing hardware

dependent tasks;
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¢ anetwork communications module 218 that is used for connecting the client computer
200 to servers or other computing devices via one or more communication networks,
such as the Internet, other wide area networks, local area networks, metropolitan area

networks, and the like;

e aweb browser 220, which allows a user of the client computer 200 to access web sites

and other resources over the communication network; and

e one or more cookies 222, which provide persistent data for web sites visited by a

household member 118 at the client computer 200.

[0035] Referring to Figure 3, the log server 300 generally includes one or more
processing units (CPUs) 302, one or more network or other communications interfaces 304,
memory 314, and one or more communication buses 312 for interconnecting these
components. The communication buses 312 may include circuitry (sometimes called a
chipset) that interconnects and controls communications between system components. The
log processor 300 may optionally include a user interface 306, for instance a display 308 and
a keyboard 310. Memory 314 may include high-speed random access memory, such as
DRAM, SRAM, DDR RAM or other random access solid state memory devices; and may
include non-volatile memory, such as one or more magnetic disk storage devices, optical disk
storage devices, flash memory devices, or other non-volatile solid state storage devices.
Memory 314 may include mass storage that is remotely located from the central processing
unit(s) 302. Memory 314, or alternately the non-volatile memory device(s) within memory
314, comprises a computer readable storage medium. In some embodiments, memory 314 or
the computer readable storage medium of memory 314 stores the following programs,

modules and data structures, or a subset thercof:

e an operating system 316 (e.g., Linux or Unix) that generally includes procedures for

handling various basic system services and for performing hardware dependent tasks;

e a network communications module 318 that is used for connecting the log server 300
to servers or other computing devices via one or more communication networks, such
as the Internet, other wide area networks, local area networks, metropolitan area

networks, and the like;
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e one or more Internet Logs Databases 320, which store information about online web
browsing activity. The logs include the IP address of the household. The browsing
activity can include web searches, information collected by analytics systems, such as

Google Analytics, viewing YouTube videos, cookie data, online shopping, etc.;

e a TV log database 322, which stores information about Household television viewing
activity. The log generally includes program names (if known), channel, and

date/time;

e a Correlation module 324 which correlates television viewing activity with web

browsing activity.

e a Cookic data database or file store 326, which tracks cookic data from web sites

visited by a user.

[0036] The correlation module 324 may also convert the information from the log
entries in databases 320 and 322 into aggregated data. In some embodiments, the log data
processing module 324 processes the IP or web address to determine geographic information,

such as country, state and city.

[0037] Although Figure 3 shows a log server, Figure 3 is intended more as functional
descriptions of the various features which may be present in a set of servers than as a
structural schematic of the embodiments described herein. In practice, and as recognized by
those of ordinary skill in the art, items shown separately could be combined and some items
could be separated. For example, some items shown separately in Figure 3 could be
implemented on single server and single items could be implemented by one or more servers.
The actual number of servers used to implement a log server, and how features are allocated
among them will vary from one implementation to another, and may depend in part on the
amount of data traffic that the system must handle during peak usage periods as well as

during average usage periods.

[0038] Figure 4 illustrates an exemplary set top box in accordance with some
embodiments. A set top box is similar to a computer, having one or more CPU’s 402 and
memory 414. The set top box includes multiple communications interfaces 404, enabling
connection to a Receiver / Converter 110, connection to a television 116, and connection to a

home network (usually a router 120). The User Interface 406 of the set top box is the
10
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television 408 and a remote control device 410. In some embodiments, the set top box also
includes a keyboard as an input device.

[0039] A set top box includes one or more communication buses 412 for
interconnecting these components. The communication buses 412 may include circuitry
(sometimes called a chipset) that interconnects and controls communications between system
components. Memory 414 may include high-speed random access memory, such as DRAM,
SRAM, DDR RAM or other random access solid state memory devices; and may include
non-volatile memory, such as one or more magnetic disk storage devices, optical disk storage
devices, flash memory devices, or other non-volatile solid state storage devices. Memory 414
may include mass storage that is remotely located from the central processing unit(s) 402.
Memory 414, or alternately the non-volatile memory device(s) within memory 414,
comprises a computer readable storage medium. In some embodiments, memory 414 or the
computer readable storage medium of memory 414 stores the following programs, modules

and data structures, or a subset thereof:

e an operating system 416 (e.g., Linux or Unix) that generally includes procedures for

handling various basic system services and for performing hardware dependent tasks;

e anctwork communications module 418 that is used for connecting the set top box 400

to a home network;
e a database or file system to store television viewing history 420;

¢ in some embodiments, the set top box includes a web browser 422, so that a user can

utilize a television to access the Internet.

[0040] Each of the methods described herein may be performed by instructions that
are stored in a computer readable storage medium and that are executed by one or more
processors of one or more servers or clients. Each of the operations shown in Figures 1 - 4

may correspond to instructions stored in a computer memory or computer readable storage

medium.
[0041] Associating TV Viewing with Web Activity for a Single Source Panel
[0042] A “single source panel” is an all-in-one ratings system that measures

viewership across television and the Internet.

11
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[0043] Both television viewing activity and web usage activity are useful indicators
of future activities of an individual household as well as aggregate trends. Combining these
two disparate types of data can provide even more valuable information. In order to do this,
the data from television viewing has to be correlated to web usage activity for the same

houschold, or even the same user.

[0044] Previously, the only way to get correlated data is with the use of surveys. For
example, a sample page of an exemplary survey is depicted in Figure 5. In a typical survey
tool 500, there are three ads 504 that were actually shown at the household, and another three
ads that were not shown (used as a control group). A consumer completes the survey in 2 — 3
minutes, and indicates which ads were remembered. The tool 500 asks (502) questions of the
panelist, and instructs (502) the panelist how to use the tool. The panelist answers (508) yes
or no to each question 506. The panelist can return (510) to a previous ad , or submit (512)

the survey after answering all of the questions.

[0045] As described above, some embodiments associate TV viewing data and web
usage data on a per houschold/per user basis. This is made possible in some embodiments by
recognizing that, at any given time, most or all Internet-enabled devices in a houschold will
access the Internet through a common router and, as a result, share a common IP address. As
already described, the IP address can be static or dynamic. In the case where the IP address is
dynamic and changes over time (e.g., when the IP address is assigned dynamically by an ISP
using DHCP) the IP address for the houschold can be logged at a web server (such as the
Google TV set top box 400, the log server 300, or the TV provider 102). In this way,
historical TV viewing data and web usage can still be associated with a particular

household/user over the corresponding period of time.

[0046] In particular, when a set top box 400 used by a household 180 connects to the
Internet through the same router 120 as other Internet-enabled electronic devices in the
household, the set top box 400 shares the same IP address 126 as those devices. As a result,
TV viewing data 150 reported by the set top box 400 (e.g., to the Google TV server, log
server 300, and/or the TV provider 102) can be stored and associated with the same
houschold 180 and IP address 126 as that associated with web activity data 138 reported by

Internet-enabled electronic devices from the same housechold 180.

[0047] By associating TV viewing data 150 and web usage data 138 using a common

key associated with a particular household 180 or user (e.g., a houschold IP address 126), it is

12
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possible to provide additional value and services to viewers, advertisers who place ads with a

TV provider to insert into that providers TV content, and the TV provider.

[0048] For example, TV providers (such as cable providers or satellite providers)
often wish to enroll viewers in panels to answer surveys related to TV or movie content, or
the ads displayed therewith. Figure 5 shows an exemplary screen from a survey tool 500
presented on a TV via a set top box to an enrolled panelist. This particular screen asks
panelists if they remember seeing a particular ad while watching TV in the past week. This
and similar survey tools can be presented to a household/user once a week, for example, and
can survey the user on a number of ads chosen for that houschold/user based on logs of TV
viewing data and web usage data retained by the log server shown in Figure 1. For example,
in some embodiments, a survey tool shown once per week to a user could test 6 targeted ads,
including 3 ads known to be shown to the houschold/user in the prior week (using TV
viewing data for the houschold) and 3 control ads (selected based on associated TV viewing
and web usage data for the household, determined and stored by the log server as described

above).

[0049] In addition, for such surveys to be useful to an advertiser, the selected
panelists must be within the target population (e.g., in the right demographic segment and
having an appropriate viewing history and/or set of interests) and they must be willing to
complete the survey tools. Conventionally, identifying appropriate panelists has required the
use of lengthy screening procedures, including written and/or online questionnaires, and
incentives for panelists to complete the surveys. While these approaches may be effective for
small panels, they are cumbersome if used for large panels (for example, to generate surveys
for those large panels). Information from large panels is especially useful because it can be
aggregated and used to spot trends among large groups of users. The information can also
provide helpful information for targeting ads and content for large numbers of individual

households.

[0050] For example, a method implemented at a log server 300 or a computer system
at a TV provider 102 can conduct searches on the associated TV viewing 150 and web usage
data 138 for individual houscholds to generate survey tools 500 for individual panelists and
identify likely panelists. For example, likely panelists can be identified based on TV content
viewed, records of click-through history for web ads, and logs of media content viewed.
Once identified, the surveyor can interact with the panelists and prospective panelists through

additional status and approval screens, such as the screens illustrated in Figures 6 and 7.
13
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Panelist feedback can also be associated with the IP address 126, and used to tailor
subsequent survey tools. In some embodiments, this process can also be used to identify and
place panelists, houscholds, or set top boxes on a white list, indicating clearance and

willingness to participate in surveys.

[0051] Figure 6 illustrates a Survey Panel Ad Approval Tool 600, which is an
interactive web form. The form 600 instructs (602) a panelist how to use the form. The form
displays one or more media excerpts 604, which can be film clips, individual frames from
film clips, or single images (e.g., from a web-based advertisement). Each media excerpt
advertisement 604 has a corresponding Ad ID 606, and a corresponding status 608. In some
embodiments, the status indicates the audience for which the panelist considers the ad to be
approved (e.g., what ages, such as “all,” “18+,” or “214+”). In some embodiments, form 600
includes an indicator 610 of the last (most recent) status change. In some embodiments, the
information on the last status change includes the name 612 of the panclist who made the
change, and the date/time 614 when the change was made. Some embodiments also include
change notes 616, which provides free-form space 618 for the panelist to write additional

notes.

[0052] Figure 7 illustrates a Problem History and Ad Approval tool 700, which is
used in some embodiments to track both approvals as well as problems identified by
panelists. In the illustrated embodiment, the form 700 displays an advertisement 702,
together with the corresponding Ad ID 704, which uniquely identifies the advertisement. In
some embodiments, the advertisement 702 is displayed together with a question 706 asking
the panelist whether the advertisement 702 had been seen. In these embodiments, there is
space 708 to answer the question, which may be implemented as a pair of yes / no radio
buttons. In some embodiments, the form includes a control (not shown) to move forward or

backward in the set of questions.

[0053] The form 700 includes a problem history section 710, which enables panelists
to report problems with the survey questions. In the illustrated embodiment, a panelist can
specify the problem category 716 and additional comments 720. In some embodiments, there
is also a date field 712 for each problem. In preferred embodiments, the form automatically
fills in the date 714 during entry or when saved. The panelist specifies the problem category

718 (e.g., “other” in the illustrated embodiment) and comments 722.
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[0054] The ad approval section 724 in form 700 is similar to Figure 6. Because
Figure 7 illustrates a combination problem history / ad approval form 700, there is less space
available for ad approval. In the illustrated embodiment, the approval information
corresponds to the one ad 702 shown on the form 700. In this embodiment, the Ad ID 726 is
repeated (duplicating Ad ID 704). Some embodiments omit this repetition. The ad approval
section 724 also includes the approval status 728. The approval status 728 may indicate an
age range for which the panelist believes the ad is appropriate. Similar to the embodiment of
Figure 6, the ad approval section 724 includes the last approval status change 730, which
typically includes the date 732, the changed status 736, the reason 740 for the change, and the
name 744 of the paneclist making the change. The values for these fields (date 734, status
738, reason 742, and panclist 746) may be displayed below the field labels. In preferred
embodiments, the date and panelist name are filled in automatically by the form. In some
embodiments, the reason 740 is optional, and thus the reason field 742 may be blank as

illustrated in form 700.

[0055] Using the log information maintained by the log server 300, some
embodiments are configured to automatically generate new surveys and otherwise monitor
the progress of surveys. For example, Figure 8 shows an exemplary process flow for a
process that automatically generates survey tools. This flow employs a log file, which is an
XML file in this example. The log file represents TV viewing and web usage data for one or
more households to generate ad viewing information for panelists and to identify panelists for
a particular survey from white list information. Using this information, the flow then
generates new surveys for the white listed panelists. In other words, using the associated TV
and web data, along with panelist information, such as white list information, the flow
automatically generates appropriate ads for surveying each enrolled household (including

already viewed ads and control ads).

[0056] When the illustrated process flow 800 in Figure 8 starts (802), two
independent operations occur. In one branch of the process flow 800, the status of existing
surveys from the market research system is generated (804). In some embodiments, the
generation (804) includes creating an XML file of panelists and survey results.. In addition,
the process flow 800 generates (806) a survey results file for existing surveys. The survey
results file may include partially completed surveys, or may be limited to surveys that are

fully complete.
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[0057] After the survey status is generated (804), some embodiments process (810)
the created panel XML file. While processing (810) the panel XML file, the process flow
800 generates (812) ad viewing information for the panelists and processes (814) the panelist
white list from the market research system. In some embodiments, the panelist white list
identifies TV subscribers who meet the eligibility requirements (e.g., having appropriate
hardware and software). Using the ad viewing information and the panelist white list, the
process 800 generates (816) new surveys for panelists. In addition, the process flow 800
processes the survey status updates from the market research systems. The process flow 800
ends (818) when the survey status updates are processed (808), the new surveys for panelists

are generated (816), and the survey results for existing surveys are generated (806).

[0058] Some disclosed embodiments provide an alternative simplified process that
utilizes a set top box and Internet connectivity. An interactive application runs on the set top
box that enables correlation of web browsing activity and television viewing activity.
Because both types of activity are known, appropriate panelists can more easily be identified.
In addition, when users agree to become panelists, much of the data can be tracked

automatically, removing the burden of responding to many survey questions.

[0059] To qualify a household 180 as a panelist, the interactive application initially
reviews the operating systems and browser(s) used at the household to determine if they are
compatible with the application software. In order to attract a sufficient number of panelists,
various incentives can be provided. For example, panelists may receive cash compensation,
credit towards viewing Pay-Per-View movies, discounts on premium channels, sweepstakes

entries, or other incentives.

[0060] Access to both television viewing activity and web browsing activity enables
the creation of a “white list” of active set top boxes. The houscholds with active set top
boxes may be contacted for enrollment as panelists. Because eligibility for enrollment can be
calculated automatically, a much greater number of panelists can be enrolled. Furthermore,
because much of the data can be automatically collected after enrollment, there is greater
accuracy, and fewer panelists discontinue as panelists because the burden of answering

survey questions is greatly reduced.

[0061] An Exemplary Embodiment

[0062] One exemplary embodiment includes the following:

o Use an interactive application on the TV to passively recruit panelists;
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o Each panelist explicitly opts in to joining the panel;

o The interactive application enters some data into the set top box log, which is reported
back to the television provider and/or web log provider;

e The IP address currently assigned to the user household of the set top box is logged
and associated to a unique panelist ID;

o The set top box receiver ID (identifier of the Receiver / Converter 110) is used to
match the account ID (identifier of the user’s account with the television provider) to
the panelist ID;

e The account ID is used to match all other (not necessarily IP) reporting boxes or
devices to the panelist ID;

e The IP address logged is used as a key to find and extract Internet log data,
particularly cookies which can potentially be used to map web visits and searches
across all Internet devices in the household;

o [P addresses are usually dynamic, but the set top boxes report regularly, and the link
can be checked and reestablished with every report from the set top box;

e In some embodiments, the set top box is configured to report back to the television
provider several times a day to cope with dynamic IP addresses (also cookies should
persist);

e For set top boxes not connected by an IP address, the same process can be used with
the additional step of asking the panelist to visit a signup web page (which links the IP
address at the household to the account associated with the set top box).

o Itis useful for panelists to regularly use the interactive application in order to refresh
the correlation between IP address and panelist ID. Some embodiments encourage
this behavior by making the interactive application a recommendation engine. The
application sends the panelist IP address to the central server, which matches the
panelist IP address to the set top box viewing history and the household web activity.
Using this information, the interactive application recommends programs that the user
may like.

[0063] Figure 9 illustrates a process flow 900 for providing real time popularity
information to television viewers. In many countries, such as the United States, there is a
huge number of television channels, making it more difficult for an individual user to find
content of interest. The depicted embodiment uses the “wisdom of the crowd” to identify

particular programs or channels that might be of interest to individual users.

[0064] One method to provide user recommendations is to collect information about a
user in a user profile, and recommend programs that somehow match this profile. Even
though this process could identify programs that may be relevant, it fails to identify which

programs are actually popular. For example, even an avid Sci Fi fan might have no interest
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in a specific science fiction movie that is “bad.” The embodiment depicted in Figure 9
provides better recommendations by identifying in real time which programs are actually

popular, and making this popularity information available to users.

[0065] In the embodiment of Figure 9, many users 902-1 to 902-n view television
programs, and the viewing information is collected in their set top boxes 904-1 to 904-n. The
television viewing information is collected in the set top boxes 904-1 to 904-n, and
eventually transmitted to the television provider and/or a log server 300. In some
embodiments, the viewing history data is transmitted on a fixed periodic basis (e.g., every
two weeks, once a day, every five minutes, etc.). In other embodiments, the viewing history
is transmitted based on triggering events, such as turning on a television, turning on a
computer, or receiving a signal to upload data. Various mechanisms can be used to spread
out the transmissions from users so that they do not all transmit history data at the same time
(c.g., they are not all programmed to transmit viewing history data at 4:00 AM GMT). For
example, each set box may be assigned a random time of day to transmit information. The
viewing history 906-1 to 906-n is processed by the log server 300 and stored in TV log
database 150.

[0066] In preferred embodiments, all untransmitted viewing history data is
transmitted every time a transmission occurs. In particular, if a user is currently watching a
television program when the transmission occurs, that television program is included in the
transmitted information. As indicated in Figure 9, the currently viewed program is “now”
910-1 to 910-n. In some embodiments, a slightly greater length of time is identified as

“recent” 908-1 to 908-n. As shown in Figure 9, “now” is included in “recent.”

[0067] The history data 912 (comprising individual viewing histories 906-1 to 906-n)
is aggregated to form aggregated history 914. The aggregation of “recent” viewing data
forms aggregated recent history 916, and aggregating the “now” history forms the current
popular list 918. In some embodiments, the history data is aggregated frequently. For
example, every five minutes, every minute, or even every five seconds. Aggregation can be
performed in at least two different dimensions. In the time dimension, the viewing history
data can be aggregated for various time spans. Figure 9 depicts the “now” time span as well
as a “recent” time span. Although only one “recent” time span is depicted in the figure, many
different time spans can be used for aggregation (e.g., last minute, last five minutes, last half
hour, last hour, last 24 hours, the prior week, etc.). In some embodiments, only the “now”
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time span is used in the formation of recommendations, but in alternative embodiments, other
time spans are used instead of, or in addition to, the “now” time span. For example, some

embodiments determine which programs users continue to watch for at least a few minutes.

[0068] In addition to aggregation based on time span, television viewing history is
aggregated based on various demographic criteria. For example, viewers may be subdivided
into various geographic regions or age ranges. Aggregated data is computed and saved for
cach identified demographic criteria, including combinations of multiple demographic
criteria. For example, some embodiments compute aggregated television viewing data for

viewers in San Francisco who are 40 — 50 years old.

[0069] The aggregations identify which television programs or channels are popular,
but may not represent the preferences of an individual viewer or be available to a viewer
based on the viewer’s hardware or agreement with the television provider (or for other
reasons). In some embodiments, the popular programs are thus filtered (920) by various
criteria to create a list that is relevant to the user. For example, filters can be applied to limit
the programs based on user preferences, regional preferences, regional availability,
contractual obligations (e.g., TV provider contract obligations), or physical limitations.

Ultimately, the list of popular programs is presented (922) to the user.

[0070] Figure 10 illustrates an exemplary process 1000 for receiving a recommended
television program according to some embodiments. FEither using a button on a remote
control or other input device, or clicking on an displayed button on the television screen, a
user 1002 sends (1008) a message/signal to the set top box 1004 that the user wants to find a
popular program or list of popular programs. The set top box 1004 sends a query (1010) to
the log server 1006 or television provider, indicating the user’s interest in a popular program
and potentially transmitting demographic data. The log server 1006 uses its aggregated data
to find popular programs or channels as described above in Figure 9. In some embodiments,
the list of popular programs is filtered as described above. The log server 1006 then returns
(1012) the relevant list of popular programs to the set top box 1004. In some embodiments,
only the single most popular program is returned to the set top box 1004 (i.e., the list has a
single program or channel); in other embodiments, the list may include a plurality of
programs or channels for the user to select from. In some embodiments, set top box 1004
then displays (1014) the list of popular programs to the user 1002. In other embodiments, the
single most popular program is immediately selected and tuned in for the user.
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[0071] Some embodiments have a single selection option, which will either return a
list, a filtered list, or the single most popular program. Other embodiments provide these
multiple options for the user to select. In some cases, the selection will require
communication with the television provider, such as selection of a pay-per-view program. In
other cases, the selection may be retrievable from storage at the set top box (such as a hard

disk).

[0072] In the above descriptions it is noted that “television programs” can include
video programs that are streamed from the Internet, or received in other ways. The term

“television program” is not limited to programs that are broadcast over the air.

[0073] The foregoing description, for purpose of explanation, has been described with
reference to specific embodiments. However, the illustrative discussions above are not
intended to be exhaustive or to limit the invention to the precise forms disclosed. Many
modifications and variations are possible in view of the above teachings. The embodiments
were chosen and described in order to best explain the principles of the invention and its
practical applications, to thereby enable others skilled in the art to best utilize the invention
and various embodiments with various modifications as are suited to the particular use

contemplated.
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What 1s claimed is:

1. A method for providing real-time popularity information regarding TV programs,
performed during a short period of time at a server with one or more processors and memory,
comprising:

receiving current TV viewing information from a plurality of distinct households,
wherein the current TV viewing information for a household identifies one or more TV
programs that are now showing at the household;

aggregating the current TV viewing information, thereby identifying one or more
currently popular TV programs that have more household viewers than less popular TV
programs;

receiving a request from a household secking identification of currently popular TV
programs;

selecting one or more of the currently popular TV programs identified during the
aggregation; and

sending information to the household, the information identifying the selected one or

more currently popular TV programs.
2. The method of claim 1, wherein the short period of time is five minutes or less.

3. The method of claim 1, wherein selecting one or more of the currently popular TV

programs includes applying one or more filters.

4. The method of claim 3, wherein selecting one or more of the currently popular TV

programs includes filtering based on preferences associated with the household.

5. The method of claim 3, wherein selecting one or more of the currently popular TV
programs includes filtering based on the regional preferences associated with the location of

the household.

6. The method of claim 3, wherein selecting one or more of the currently popular TV

programs includes filtering based on what TV programs are available to the household.

7. The method of claim 1, wherein selecting one or more of the currently popular TV
programs includes selecting the currently popular TV programs that have remained popular

for a predefined span of time.
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8. The method of claim 1, wherein selecting one or more of the currently popular TV
programs includes selecting TV programs that are currently popular for a demographic group

corresponding to demographic characteristics of the requesting household.

9. A computer system for providing real-time popularity information regarding TV
programs, comprising:
memory;
one or more processors; and
one or more programs stored in the memory and configured for execution by the one
or more processors, the one or more programs including;:
instructions for receiving current TV viewing information from a plurality of
distinct households, wherein the current TV viewing information for a household identifies
one or more TV programs that are now showing at the household;
instructions for aggregating the current TV viewing information, thereby
identifying one or more currently popular TV programs that have more household viewers
than less popular TV programs;
instructions for receiving a request from a houschold seeking identification of
currently popular TV programs;
instructions for selecting one or more of the currently popular TV programs
identified during the aggregation; and
instructions for sending information to the household, the information

identifying the selected one or more currently popular TV programs.

10. A non-transitory computer readable storage medium storing one or more programs to
be executed by a computer system, the one or more programs comprising:

instructions for receiving current TV viewing information from a plurality of distinct
households, wherein the current TV viewing information for a household identifies one or
more TV programs that are now showing at the household;

instructions for aggregating the current TV viewing information, thereby identifying
one or more currently popular TV programs that have more household viewers than less
popular TV programs;

instructions for receiving a request from a houschold secking identification of

currently popular TV programs;
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instructions for selecting one or more of the currently popular TV programs
identified during the aggregation; and
instructions for sending information to the household, the information identifying the

selected one or more currently popular TV programs.

23



WO 2012/047854 PCT/US2011/054724

N N

104 ~ 132>~ 138
Account Info ] Internet Logs 7 196
Account No"~ 134 IP Address f1 40
N | ~136 Web Sites 'f142
ame 7 Searches |~ "
IP Address 1126 Analytics
. YouTube "~ 12:
: Cookie Data "~
we ) ] L
TV Log 1150
Television IP Address 1~ 126
Provider Program 1 12 200
5 y L Channel [« Log Server d
| 154+ 1+ Date/Time y
: 156 :
i A Q A
|
I 130
2! Communication Network(s) @
-
0 |
ol
3Dy :
v: Internet Service 128
| Provider 1
|
|
a0 | 5 B
i v / ;
i , |P Address i
; Receiver / Set Too Box ;
i | Converter P Router ~ |~120 |
s o~y 1 s
i o 200~ / ‘\ ;
! TV 1122
x Computer Console(s)
; 118-1 . % |
i “~ Household Member #1 | L 124 |
| . I‘ :
; 118-2 MP3 / Music 1 :
5 \—| Household Member #2 5



WO 2012/047854 PCT/US2011/054724

Client Computer 200\‘

202 N Memory 214 \
CPUE) Operating System _~ 216
212 — [ communications Module 218
206 Web Browser e 220
User interface Search Cookies |~ 222
Display | 208

Input Devices [~].210

204\
Communication
interface(s)

Figure 2

2/10



WO 2012/047854

Log Server(s) 300\

302

PCT/US2011/054724

TN Memory 314 ~
CPU(s) Operating System 316
312 — | communications Module |~ 318
306
l J Internet Logs Database | ~320
—— - —
: Useunt_g rface - TV Log Database |~ 322
__ Display _ ~-308
=== | | 324
| | Input Devices ~1.310 Correlation Module
________ 326
Cookie Data -
Cqmmunication Recommendation Module 328
interface(s)
Aggregated History Data e 330
Figure 3

3/10



WO 2012/047854 PCT/US2011/054724

Set Top Box 400 \A

402 TN Memory 414 ~
CPU(s) Operating System |~ 416
412 — | Communications Module(s) |~ 418
406 Television Viewing History |~ 20
422
User interface Web Browser "

Television | 408

Input Devices [~]_410

404~

Communication
interface(s)

Figure 4

4/10



PCT/US2011/054724

WO 2012/047854

4%
|

G 91nbi4

N\

- AoAING NWIgQNS snoinald vvu\

ON O |
oA O Tw%

¢dwoy e AL Buiyoiem ajiym pe siy) Buiess Jaquiswal noA oq 4~ 90S

swe|qoid Hodey

reorezo [(Cbe| B

| 74

LLLLLLL L L L Ll L L L Ll Ll Ll Ll Ll

00| WopaaJy/Wwod-esey)

8899-787-998 |08
\}

Aupuuise
XXX XXX XXX XXXX

D\ wopaalf
Dﬂ“ aseyd

€ JO g# uonsanp

"09PIA YoBS JO SPU09ss G Buiyojem Js)je s|ge|ieAR sw0998(q SIoMSUY e

‘Buinunuos a10}eq o1pne INOA Uo uIn} 0} 8INs 8g e
‘'suol}sanb ¢ Buimo||o) ay} 1amsue asea|d

[ woddns/ov4

[oued Yyodieasay

- 00S W04 [ued YoIrasay

¢09

5/10

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/054724

WO 2012/047854

9 9.nbi4

8 7

7

usalb uosea. oN

Nd 91:+0:) 0L0Z ‘0 39S (T by ipomciddy) ~ 6MIZ000DO0D
JOMBIASY ‘| UYor

(saby |1y) panoaddy

uosuyor 'q @

"Hpalo Jialy Kossap

pue jgap ul Jadaap |} ‘Asuow
PapasU LonL 8s0| 0} SUESUSURY
JO SUOI[[IL PSSNE JIJSESIP
Ansnpur Juswaiyas jqap oy

\ 819 uanib uoseaJ oN \ 809 \ 909
, — WNd €111 0L0Z 06 99 (T Teabvimperoidy)  £XG20009009

plg _———Jomalnay | uyor
v 919 219 (saby |1y) panoaddy
wﬁoz abueyo 09— abueyy snjejs jse snjejs ai py BIP3N
Yyosess (Z] Gebviv) penoiddy) :SNJBIS MOYS OAES
.momcmcol

INOA 9ABS 0] 8RS, Y010 ‘PaysIUll UBUAA 810U 8BUBYD B J8jU8 pUB UWNjoo Sniels sy alepdn ‘Malas) 0) pe Yyoes 104

|00] |eroiddy py |aued AsAINg

v/ 009 WJo4 [eaciddy py [aued AsAaing

09

¢09

6/10

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/054724

WO 2012/047854

] 91nbi4

v/ 47 8¢/ vel 9¢.
\ /
,, T
\ (seby | \Wd esitrig e
. 4 0
JomaIARY '] uyop ) panosdady 010Z ‘6 bny wmﬂ w.||\
vy} — Kq pabueys UOSeay | g, —SMEIS| ze;— ®led sawoy 18 A Buiyorem

ol . 0c, abueys snjejg jeaosddy ise 9Iym pe siy) Buress Jagquiswial noA ool./@oN

_ alepdn _ V4 (4] (ssby Ily) panouddy ) 11220009009 :di _o<},/
K2 00:0/00:0 | (hr| « 0.

g7, — (s30Y 1Y) panoiddy 11220009009 I PY 1]
yz) — uoljewoju] [eroiddy py

¢el 8L/ 1474
\ \ \
. # wogseno N \
SE BWES 8L S Zi# LolIsenD) R0 | 76vie 0102 'g) By
___payodai
0z, — Shuawwoy 91 SWalqold 21, — °¥d

01, — M0ISIH wajqoid papoday isijoueq

7 ,,A,\\_\J/%.\,\._\ W
@/ﬁuwi i

R f,\ﬂ ,\, ¢ C\WM
//\//ﬁ\ Mu\../\‘\yl// A m“ A
/.IT,_ \ 3 _Q _/

_ _“._u.n - ff~
NN A

€ J0 Z# uoysanp

L 00/ WJo4 [eaciddy pue Al0iSIH wa|qo.d

¢0.

7/10

SUBSTITUTE SHEET (RULE 26)



WO 2012/047854

Generate Status of
Existing Surveys from
Market Research

Vs 808

PCT/US2011/054724

Generate Survey Results
File for Existing Surveys
for TV Provider

Research

Process Survey Status
Updates from Market

Process panel XML file
from Market Research

810

j812

Generate Ad Viewing
Information for
Panelists

N

j814

Process Panelist White

list from Market
Research

/

Generate New Surveys
for Panelists

816

818

Figure 8

8/10




WO 2012/047854

PCT/US2011/054724

Process Flow for Real-Time Popularity 900\v

906-1

9041
/4 «a—older /newer—»

902-1
[

User1 —»

Now

lf—9\1 0-1

Set Top Box 1 —» Viewing History 1

User2 —»

W_/
908_1‘/Recent

Set Top Box 2 —»{ Viewing History 2

User3 —»

Set Top Box 3 —»{ Viewing History 3

>912

o ® ]

° ° ° 910-n

) o04n ® /906

902-n ) (
- a
Usern —» Set Top Box n —{ Viewing History n
_/
908-n 916

ot~ ¢ ¢ ¢ Recent—"

Aggregated History

Optional Filters:

Present popular
programs to users
in real time

User preferences; regional

PE— preferences; regional,

contractual, or physical
limitations

922/

920/

Figure 9

9/10

~——918

Currently
Popular



WO 2012/047854

1000
w

PCT/US2011/054724

/’I 002 1008 /-1 004 1010 /"I 006
Step 1 Step 2
Qser/ Set Top Box Log Server
Viewer |4 I
Step 4 Step 3
1014 1012
Figure 10

10/10



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2011/054724

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4NZ21/442 HO4N21/482
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 7 478 414 Bl (GLUSKER SHARON F [US] ET 1-10
AL) 13 January 2009 (2009-01-13)

figures 2,3

figures 1-5

figures 23-26

column 2, line 29 - column 7, line 44;

X US 2008/222106 Al (RAO PRADHAN S [US] ET 1-10
AL) 11 September 2008 (2008-09-11)
paragraph [0017] - paragraph [0069];

X US 2009/158162 Al (IMAI DAIJI [JP]) 1-10
18 June 2009 (2009-06-18)
paragraph [0230] - paragraph [0262];

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
merr:ts, such combination being obvious to a person skilled
inthe art.

"&" document member of the same patent family

Date of the actual completion of the international search

20 December 2011

Date of mailing of the international search report

28/12/2011

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Dudley, Clifford

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2011/054724
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 7478414 Bl 13-01-2009  NONE
US 2008222106 Al 11-09-2008  EP 2135179 Al 23-12-2009
US 2008222106 Al 11-09-2008
US 2010299692 Al 25-11-2010
WO 2008112446 Al 18-09-2008
US 2009158162 Al 18-06-2009 JP 2009147550 A 02-07-2009
US 2009158162 Al 18-06-2009

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report

