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sion bandwidth.
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CONTENT INDEPENDENT ADVERTISEMENT DELIVERY PLATFORM FOR
‘ DIGITAL TV
FIELD OF THE INVENTION

This invention relates to an advertisement delivery platform, which is capable of distributing ads

for Digital television across a variety of platforms.
DISCUSSION OF PRIOR ART

With the advent of DVB standards TV channel content has evolved to include a variety of
metadata that is delivered in conjunction with what is broadcast over the network. Examples of
this metadata include advertisement content, short or long summaries of various programs,
background information on documentaries or educational programs, parental control alerts,
program formats, the intended audience, media type, programming guides etc. The headend of
television refers to the master facility for receiving, processing and distributing television signals
over a television system. In digital TV, audio and video content are transported as digital streams.

This compressed audio and video content is streamed from the headend and transmitted over a

_ transmission network. Equipment residing at the customer’s premises called set-top box (STBs),

decode these streams and display the same on TV screens. Digital TV allows for inserting
markers in the streamed content, which can allow identification of specific slots where a different
content could be inserted within the streamed content. This concept allows insertion of
commercial advertisements, called ad assets, in linear TV content (the TV channel) at any point

in the transmission path. Insertion of ad assets on the linear TV content is known as ad splicing.

Ad splicing is prevalent in the digital TV market. There are solutions that insert ads at the
headend of the lést mile transmission network (eg. Cable TV headend, IPTV headend server).
These are used by TV channel networks to provide incentives for local cable operators to deliver
geographically relevant advertisements on TV channels that have provided markers for ad
insertion. This is a well-established business pracﬁce in the cable TV network business. The
primary limitation of this solution is that the ad assets are inserted at the headend on specific TV
channels. In this model, there is no mechanism to accumulate information on viewer preferences
amongst channels, which amounts to a lack of accountability and insight into whether viewers

watched a particular ad asset.

Another approach that has been adopted is to splice the ad asset at the set-top box end. This
approach enables accountability of ad assets, with the ability to track viewers, if the sef-top box
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supports a backchannel communication link. The primary advantage with this approach is the

ability to place ad assets on different TV channels as and when the viewer switches channels.
This enables being able to guarantee ad asset viewing across different TV channels. This makes
ad asset scheduling, TV channel independent and viewer dependent. WO2007/131068 disclosés a
Method and apparatus to perform real-time audience estimation and commercial selection
suitable for targeted advertising wherein measurements on user-preferences are collected from
the user’s STB by monitoring a click stream. The click stream referred to here may reflect a
multitude of.events iﬁcluding channel selection, volume control and other input/output actions
performed by the user. This patent discloses a system that models the input measurements as a
Markov chain and processes information as a Markov chain as well. This invention particularly
refers to profiling users and is not an end-to-end solution for ad-splicing. US2007/0288950
discloses a System and method for inserting media based on keywbrd search wherein the system
is capable of inserting advertisement material into a broadcast content stream at a variety of
locations. CA2349914 discloses an Advertising delivery method wherein user selections are
filtered (in order to protect the privacy of the user) and the aggregate summaries of user choices
are reiayed back to those parties that are responsible for inserting advertisement content, in order
for them to monitor and cater to the correct user-demographic for whom the advertisements are
intended. This invention is limited when it comes to fine-grained control of ad placement policies,

which may be an undesirable limitation for small share networks.

Systems of the prior art call for changes at the cable headend to spawn one or more new channels,
dynamically, in order to send ad assets to different set-top boxes. This approach might not be
feasible in the DTH (Direct-to-Home) satellite transmission networks, where additioﬂal channels
are expensive and wastes a lot of available spectrum. One of the limitations of the existing
solutions is incompatibility across several transmission network types, simultaneously requiring
cumbersome changes to existing cable headend facilities. The system and method of the present
invention proposés ad splicing at the set-top box end, which is scalable, compatible across a
variety of transmission networks such as DTH, cable, IPTV etc. as the architecture conserves
transmission bandwidth. All demographic information is captured and ad placement decisions are

made at the server-end so as to enable fine-grained control of ad asset placement policies

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 describes the overall system of the present invention.
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Fig. 2 shows one embodiment of the system with multiple Ad Broadcast Servers.

Fig. 3 shows the primary interaction model for the system of the present invention.

Fig. 4 shows the block diagram for the STB-M middleware. |

Fig. 5 shows one possible architecture for the ad buffer structure.

Fig. 6 shows how the current program group is maintained.

Fig. 7 describes the method of giving the ad asset to the splice engine.

Fig. 8 shows the method used to re-align buffers across program groups.

Fig. 9 shows the modified program group buffers after re-alignment. -

Fig. 10 describes the method used by the buffer manager to handle a response from the ADM.
Fig. 11 shows the method used by the ADM to respond to requests from one or more STBs.

Fig. 12 shows the method used by the ADM to process ad asset schedule status responses from
the ABS.

Fig 13 shows the method in ABS for transmitting the ADM provided ad assets to different STBs.
Fig. 14 shows an example system flow to be able to appreciate the methods deployed across the

system.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 shows the overall layout of the system of the present invention. Data repositories used to
store data pertaining to demographics 109 and ad assets 108 interact wiﬁ an Ad Decision
manager (ADM) 101 that decides on the schedule of the ad assets to be transmitted by the Ad
Broadcasting server (ABS) 102. It uses the Ad asset data store 108 and matches it with the set-top
box (STB) demographics that are stored in the Demographics data store 109. The ADM 101 also
communicates with the set-top box over an IP back-channel to instruct Ad asset splice decisions
as well as get reports/updates from the set-top boxes. The IP back-channel could be one of and
not limited to IPTV 105, digital cable 104, DTH 103. The system has an Ad broadcasting server
(ABS) 102 that uses the digital TV transmission infrastructure to schedule ad assets to be

" broadcast to set-top boxes 106. Digital TV transmissions send the ad assets as one or more linear

TV channel(s) to be consumed by set-top boxes. There can be one or more ad channels sent over
the TV transmission infrastructure. The ABS sends the Ad channel feeds 112 over a satellite
uplink 111, similar to a typical satellite TV content' channel. This channel is then received by
Direct to Home (DTH) 103, cable 104 and IPTV 105 operators who send the ad channel to the

set-top boxes, in the same form as that of other TV channels. If there is sufficient bandwidth '
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available in the back-channel, it is further conceivable that the ABS will commur_licate with STBs

directly.

Set-top boxes 106 are used to render TV content that is delivered over the transmission links. The
present invention requires the presence of middleware, also called STB-M middleware, that
allows for ad assets to splice into viewed TV content. The STBs in the present invention are
expected to have an IP back-channel to communicate with the ADM. In the case of DTH , the
STB is expected to be a Hybrid STB 107 with an IP back-channel capable of operating with any
of and not limited to Ethemet, DSL, CDMA, GPRS and dial-up. For digital cable, the STB used
in the system is expected to support cable upstream back-channel mechanism that is used for
communicating with the ADM. On IPTV set-top boxes, native IP interfaces are used to

communicate with the ADM.

All STBs are expected to have mechanisms to access the ad channel in addition to the currently
watched program channel. In the case of DTH and cable, there is a need for additional tuner
hardware to access this channel. In the case of IPTV, there is a need for additional bandwidth at
the last mile to be able to access an additional IP multicast channel in addition to the TV channel
IP multicast, during specific times when the ad assets targeted for that set-top box is sent over the
ad channel(s). The_requirements for the STB with respect to different channels is outlined in
Table 1.

Transmission Technology STB Requirements Channel requirements to |
’ communicate with the ADM
DTH Hybrid STB IP back-channel capable of
operating with Ethernet, DSL,
CDMA etc.
Digital Cable Cable STBs with upstream | Integrated cable upstream
back-channel support back channel mechanism to

communicate with the ADM

IPTV Existing [PTV STBs Utilize native IP interfaces to

communicate with the ADM.

The IP back-channel that is available on the STBs can additionally be used for receiving

streamed ad assets. This alternate mechanism to receive ad assets in addition to the TV
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transmission method at the STB end. ABS uses the back-channel ad stream server 110 to send
certain ad assets to specific STBs within the needed timing constraint. This is useful for offline
streaming and storage of ad assets on STBs who have unique ad assets to be streamed. As
existing TV transmission infrastructure is a broadcast model, it is wasteful to send specific ad
assets that are needed by one or few STBs. The specific mechanism of leveraging the back-
channel stream server to send the ad assets to STBs is dependent on the implementation of the
ABS. For example, if an ad asset A-222 is to be sent to STB-123 only, then it might be best to
send A-222 over the IP backchannel to STB-123, instead of scheduling it for broadcast.

Decisions of ad assets to be rendered on every STB and the sequence to be rendered are taken at
the server-end by ADM. This allows for complete control on the ad assets rendered across the

platform and enables fine-grained ad asset-rendering policies to be implemented.

Fig 2, shows another embodiment of the same system with multiple ABS sending ad channel

feeds to different transmission networks. In this example ABS-1 201 sends ad channel feed to

“DTH operator, ABS-2 202 to digital cable operators and ABS-3 203 to IPTV operators

respectively. These ad channel feeds could be sent over dedicated transmission links. Those
skilled in the art would be able to appreciate that there are multiple mechanisms to send ad

channel to digital set-top boxes over the various TV transmission methods.

A messége sequence chart, befween the main components of the system, the STB-M (the
middleware on the STB), ADM and ABS is shown in Fig 3. When the STB is powered up or
becomes active 301, it connects back to the ADM to send the pending program view data that has
not been sent since the last periodic update. The program view data 302 consists of details of
viewer interactions with the set-top box, including but not limited to what TV channels that the
viewer watched, fast change in channel sequences, time spent on each of the viewed channel, ad
assets watched by user, ad assets where user switched during the time it was shown, ad assets
where users clicked for additional information or asked for offline storage of the ad asset for later
viewing. All program view data 302 are time-stamped so as to be able to reconstruct the view
sequence at the ADM for ‘each of the STB. Program view data 302 from every STB is sent on a
periodic basis back to ADM 303 as lohg as the STB is active and power.ed-up. The periodicity of

sending program view data 303 depends on the needs of the system implementation.
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Each STB as part of the STB-M has a list of ad asset buffers. Ad assets sent to the STBs from the
server-end for rendering are stored in these ad asset buffers. These ad asset buffers are divided
between multiple program groups. Program groups identify target viewers in a household. It is

assumed that programs in different TV channels focus on specific target viewer groups.

When STB is powered-up and active, the STB-M further sends back the status of all Buﬁ‘ers in
different program groups 305. STBs could come with different configurations. STBs with
adequate flash/hard-disk storage (oﬁline stofage) could store the ad assets for different program
groups across power cycles, whereas STBs that store the ad asset buffers on RAM (dynainic
online memory) would get erased once there is a power cycle. In the case of latter, STB-M sends
back status.of all buffers to be null (no ad assets in buffer), and requests for filling of all ad asset
buffers over time from the server end. The schedule of requests for all program group buffers to
be filled could depend on system implementation and is expected to minimize burden on the ad
channel feéd to deliver ad assets for program groups that are not currently watched by the
viewers. Once the STB has come active and connects back to the ADM server the ADM sends
the epg program group calendar 306 to the STB. The epg program group calendar 306 contains
information on the program group of each of the current and near-future programs on all TV
channels. This information is used by STB-M to identify the program group of the currently
viewed program.

The ADM also sends an ad-slot calendar for all the channels 307. The ad-slot calendar specifies
the time and duration for different ad-slots that are available for splicing on different TV channels
for the next N (system implementation dependent) hours. This calendar is provided on a periodic
basis to the STB. This is used by the STB to estimate ad asset buffer needs. Once the request for
ad assets for the specific program group reaches the ADM 316, it identifies the ad asset that
matches the STB demographics with ad asset policies and maximizes system-wide revenue using
multiple parameters 308. This ad asset with the fime window to send back to the STB is sent to
the ABS 309. The ABS then schedules the ad asset to be sent on the Ad channel in the TV
transmission infrastructure, to send the ad asset within the specified fime window 310. This
scheduling is done so as to minimize missing the #ime window across all pending ad asset send

requests.

A transmit clock is attached to the ad asséts sent over the ad channel 311. This is a running

counter number that is attached on a periodic basis on the ad channels. Trivially if the ad assets
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are of fixed block size, then there is a transmit clock that is attached to every ad asset 318. As the
transmission network is precisely timed for transmission, the transmit clock acts as an accurate
server-end clock for all STBs. The ABS sends back the schedule of the request back to ADM

312. The response specifies the ad channel number and the transmit clock to look for; to receive

- the ad asset by STB. As there could be multiple ad channels in which the ABS sends ad assets,

the ad channel number in the response specifies the ad channel number in which the requested
ad asset has been scheduled. The ADM aggregates the response for as many of the requested ad
assets, and sends a response to. STB with the ad asset id, ad channel number and transmit clock

for each of the ad assets that have been.sent over the TV transmission infrastructure 313.

The STB-M schedules for listening for each of the expected ad asset id on the ad channel
number 1o be expected on the transmit clock count on that ad channel 314. Once these ad assets
are received they are placed in the order specified in the response into specific program group
buffers for which the initial request 304 was sent. The STB-M splices the ad asset from the
current program group buffer on the next available ad siot 315. Once this is done, the ad asset
splice status is sent back to the ADM 317. The status has data including but not limited to ad asset
id that was spliced, duration of the ad asset watched by viewer, TV channel on which the ad asset
was spliced and the time when the ad was spliced. This message sequence chart between the
STB-M, the ADM and the ABS is replicated across all STBs commimicating with ADM and
ABS on the server end. Time synchronizafion across the system is maintained by introducing a
shared clock across the system from the server-end to all the STBs. To enable a common time to
be shared across the system, a reference ad channel is selected and the transmit clock of that ad
channel is used as the clock across the system. All time related information in the system is
represented in matched transmit clock units. All programs across TV channels are mapped to the
transmit clock of the reference ad channel. This is used in ad slot calendar, EPG program group
calendar and for determining the time when ad slots have been scheduled to be received by each
of the STBs. STBs on a periodic or on as-needed basis tune to the reference ad channel to
receive the fransmit clock. Using this counter, they synchronize all transmit clock related

transactions/processing STB-M.

Table 2 summarizes the message sequence and the specific parameters transmitted to and from

the various entities.
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Sender and Recipient Sequence ID | Attributes transmitted
STB > ADM 302 Pending program view data
\ 303 Program view dita
304 Ad asset request (current program group, time
window)
305 Program grouped ad asset buffer status
315 Ad splice status
. ADM - STB 306 Periodic epg program group calendar
307 Periodic ad slot calendar for all channels
313 Response (ad asset id, ad channel number,
transmit clock)
ADM -> ABS _ 309 STB information(ad asset to be sent, time
, window)
ABS->ADM 312 Response (5d channel number, transmit clock)
ABS -> STB 131 Ad channel with ABS scheduled ad asset
content

Fig 4 shows one implementation of an ad asset buffer structure in STB-M with a sample set of
program groups Men 402, Women 403, Kids 404, Family 405 and Not Known 406. Ad assets in
these buffers are addressed to specific target viewer groups in the household. All ad asset requests
to ADM are made specific to a program group. Ad assets are spliced from specific program group

" buffers based on the currently viewed program by the viewer current program group. The

currently viewed program on TV 401 is targeted towards men. Program groups could be as varied
to cater to different demographics 402, 403, 404, 405, and is not limited to the sample program
groups deﬁned in the current embodiment. Each program group assigned ad asset buffers work on
a low watermark 407. Request for ad asset buffers is triggered if the ad asset buffer is below this
watermark level. This request (304, shown in Fig. 2), is sent to the ADM on the server-end, with
the current program group 401 for which the ad assets need to be sent along with a time window.
The time window specifies the maximum time within which the first ad asset in the current
program group 401 should reach the STB, so as not to miss the next ad slot on the currently

-viewed .TV program that could be spliced with an ad asset. The time-window is arrived at by
knowing the exact buffer state on the STB combined with the ad break calendar that provides the
schedules for the ads in the currently viewed program group. The ADM knows the exact program
group that is being watched by each of the STBs at most times.
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Fig. 5 shows the block'diagram for the STB-M middleware. The STB-end middleware STB-M
manages all the interactions with the server-end, in addition to listening for ad assets on the ad
channels and splicing them into watched content. To communic;ate with the ADM, the STB-M
has a backchannel ADM communications manéger 501 that handles all communications to ADM.
The communication could be on one of (and not limited to) cable back-channels, Ethernet, phone-
lines, CDMA, GPRS and other wired/wireless interfaces. An additional receiver interface 502 is
present for receiving ad channels in addition to the TV channel content. This is an additional
tuner in case of DTH and cable, and is a logical IP multicast end-point in case of IPTV. This
tuner is controlled by the ad asset selector 503 which determines the ad channel to tune to and the
ad asset to receive. On a periodic basis, as seen in Fig 3, the ADM sends the ad slot calendar and
the EPG progfam group calendar 504 to the STBs. These calendars are stored locally for use by
the ad asset buffer manager. The ad asset buffer manager 505 (also known as the buffer manager)
has the primary logic to manage the program group buffers 506 and to send the right ad asset to
be spliced on the currently viewed content. The ad asset manager generates the request for ad

asset buffers for specific program groups to the ADM and also receives the sent ad asset list

response from the ADM. It then schedulés the ad asset selector 503 to receive the needed ad

assets and places them in the program group buffers 506. When the splice engine 507 requests for
buffers, this module sends the most optimal ad asset to be spliced. The ad asset buffer manager
505 gets real-time information from channel selection control 508 on the currently active channel

that the viewer is watching.

A splice engine 507 handles the splicing of the ad asset on the currently viewed content. It works
on the unencrypted encoded video and audio buffers, prior to them being decoded. The encoding
of videé could be any of and not limited to MPEG-2 and MPEG-4 520. The encodiﬁg of audio
could be any of and not limited to AC-3 and MP3 521. The specific encoding mechanism and the
associated decoders is outside the described method, and this method is independent of the video
and audio encoding schemes. As a sample instance, an MPEG2/MPEG4 video décoder 509 and
AC-3 decoder 510 is shown in this system, and should in no way be construed as the only
decoders that can work with the current invention. There is a SCTE 35 marker identifier 511 that
looks for SCTE 35 markers for ad slots in the currently viewed TV content. SCTE 35 markers are
MPEG systems layer defined data that identifies ad slot breaks in MPEG content. Digital TV
channel content streamed to ad splice aware systems such as the present system, will have

markers to identify the specific time positions and the details of the ad slot duration sent over a
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protocol. In this system, SCTE 35 is shown as the ad splice marker protocol, although the system
and method of this invention is independent-of the ad slot marker identification mechanism. On
processing the ad slot marker information on the currently viewed content, the market identifier
sends the splice schedule to the splice engine. The ad slot markers on the TV channels could be
encrypted for security reasons. The splice marker identifier shall have a decryption mechanism to
decrypt the marker information before processing them. ’i‘he encryption is typically a fixed key
encryption, although the specific encryption method has no bearing on the current system and
method specified in this invention. For better scheduling of the identiﬁer,‘the marker identifier
could use the available ad slot calendar 504 to guide marker identification on the currently
viewed content. The splice engine 507 is fed with an ad asset by the ad asset buffer manager 505.
The buffer manager executes some steps to schedule ad assets, when the ADM response is
received. The buffer manager requests the Ad asset selector 503 to provide the ADM with the
specified ad assets from the transmission channel or the IP back-channel. The Ad asset selector
503 then tunes to specific ad channels of interest and receives the ad assets that match the ad asset
ID. Ad assets arriving over the IP back-channel are aiso received. These ad assets are sent back to

the buffer manager.

The transmit clock for each of the ad asset ID is used for deciding on the ad channel to tune to at
any point of time. By knowing the current transmit clock on all the ad channels, the Ad asset
selector can schedule tuning to specific ad channels, close to when the ad asset would be
available on that ad channel. This is useful in' DTH, digital cable where the system gets the
flexibility to send ad assets on multiple ad channels to the same STB in different points of time,
and with a single tuner, the Ad asset selector would be able to tune to the right channel at the
right time to receive the needed ad asset. It is also useful in [IPTV, where last mile bandwidth
could be conserved by not registering for the ad channel multicast, till the time has come to
receive the ad channel multicast and hence the ad asset. The STB-M has a reporting manager 512
that sends reports on program view data and ad asset splice details back to ADM. There is a
program view data store 513 that stores the channel viewing data with timestamps, and ad asset
viewing patterns. This data is sent back to ADM on a periodic basis or when specific activity
happens on the STB. The specific policy and the periodicity of reporting is implementation
dependent. o

As shown in Fig 6, on every channel switch 601, the buffer manager uses the switched channel

number and fransmit clock information to match the currently viewed program 602. Using the

10
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EPG program calendar, it matches the specific program group the currently viewed program
belongs to. This is stored as current program group. This program group information maps the

viewer profile in a house_hold and is used in managing the ad asset buffers.

The method of giving an ad asset to the splice engine is represented in Fig 7. Initially, the splice
engine requests for an ad asset with an ad slof time window that tells the buffer manager the time

duration of the ad slot that is available in the upcoming splice interval. The buffer manager looks

for a set of ad assets whose duration matches ad slot time, and whose aggregated ad weight is the

maximum among all possible sets of ad assets 701. The ad weight for each of the ad asset is sent
from ADM when the ad asset ID list is sent. The ad weight represents the priority for rendering
that the ADM attaches, based on multiple parameters including but not limited to price per ad
impression, availability of ad slot time duration ad inventory, business bias parameters. There
could be either a single ad asset or a multitude of ad assets that can fill the needed ad slot time
and this is checked 702. If there is a non-zero ad asset set, then this set is sent to Splice engine
703. If there are no ad asset combinations that matches the ad slot time, then it is accounted as an
ad break miss to be reported back to ADM 704. |

Once the ad assets are sent to the Splice engine, the buffer manager checks to reconfigure the
count of program group buffers. This is done to meet the consumption rate of ad slots in the
current viewing pattern of the viewer. To accomplish this buffer manager goes through a method

discussed in Fig 8.

The buffer manager counts the number of ad slots in the current program group that are coming
in the near future 801. This is under the assumption that the viewer continues to watch the current
program or similar programs that fall into current program group 807. To count the ad slots in
the near future, the buffer manager uses the ad slot calendar 806. If there a number of ad slots
coming, and there is a need to increase the count of buffers in the current program group, then it
increases the count of buffers for the current program group 807, at the expense of other non-
watched program groups 802. The specific decision condition for increase of buffer count is
implementation dependent, and could vary depénding on the needs from a system standpoint. By
doing this, the overall buffer memory needs in the STB is constant, but the buffers are re-aligned
to better suit the consumption rate of the current program group 807. This re-alignment leads to
change in low watermark for the current program group buffers 803. The buffer manager then

checks whether the low watermark condition is reached in the current program buffers 804. If
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yes, then it raises a request to ADM to send additional ad assets to fill the buffers. A typical
requést consists of the number of ad assets needed, current program group for which the ad
assets are needed and within the time window 805. The time window allows the server-end to
decide on the scheduling of ad assets before there are ad slot breaks on the STB that will be
missed due to lack of ad assets in the current program group buffers. The ADM responds to this
request with the program group for which the response is sent, set of ad asset IDs, their ad
weight, ad channel number and the transmit clock on that ad channel in which the ad asset has

been sent.

Fig 9 shows a modified program group buffers after the re-alignment. As shown in the figure, the
currently viewed programs seem to fit the male audience demographic, 901. In order to facilitate
this and take advantage of this knowledge of who is watching television at that particular time (in
thl;S case, a member of the male audience), the grouped buffers allocated to the male audience are
increased, when compared to the rest of the groups of women, kids, family and unknown. The
low-watermark 902 is closely monitored in order to replenish the buffers on time. In contrast to
what is depicted in Fig. 4 where all the groups of men, women, kids, Afamily and unknown have
the same number of buffers allocated to them, Fig. 9 shows the capability of the present system to
re-assign the numbers of buffers assigned to various program groups, based on the current

viewers demographic.

Fig 10 describes the method in the buffer manager when the ADM response is received. The
buffer manager schedules the list of ad asset IDs, the specific ad channel number and transmit
clock for each of the ad asset ID with the Ad asset selector 1001. Once the ad asset set is

_received, it is stored in the intended program group buffer 1002. The order of storage is sorted on

ad weight so to reflect the rendering priority determined by ADM for each of the ad assets. For
one request for ad assets from STB-M ,the ADM could provide the ad asset ID and its schedules
in multiple responses. This is to allow for flexible scheduling of ad assets at the server-end and to
enable early communication of scheduled ad assets to the STB-Ms. If all ad asset schedules are
not sent for the needed program group, the buffer manager should expéct more responses-from

ADM with the remaining ad asset IDs that have been scheduled 1003.
Fig 11 describes the method on the ADM that is executed when a request from an STB for ad

assets is received. First the STB is identified by its stb id, which is a unique identifier for each of

the STBs. The stb id is used to lookup the demographic details of the requesting STB from the
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Demographics data store 1101. For privacy reasons, there could be multiple techniques used for
keeping the stb id and the corresponding demographics association secure and encrypted. The
specific implementation of these privacy techniques are system dependent. Using this
demographic information, a list of ad assets are identified that match one or more of the requested
demographic profile 1102. These ad assets are in the Ad asset data store (108 from Fig. 1), which
stores information including the ad assets, targeting policy specified by the advertiser, budgets
and current status of impressions accomplished thus far. For each of the requested ad assets 1106,
an optimization algorithm that identifies the specific dembgraphic matched ad asset that
maximizes revenue on a system-wide basis 1103 is executed. In order to provide system-wide
optimization, multiple parameters need to be considered. These pafameters could include the bid
price of the ad asset by the local advertiser, the total budget of the advertiser whose ad asset is
under conside;ation, shelf life of the ad asset, total ad inventory for the considered ad asset,
competitive needs on rendering conditions that determine the order of presentation of a& assets
next to each other or in a given viewing time duration, number of times the ad asset needs to be
shown to viewers, total unique viewer needs, optimizing of the transmission bandwidth for
sending the ad asset and a variety of business bias parameters. The business bias parameters are
mechanisms for the business to bias specific ad asset classes to be selected over others, to
accomplish specific business goals. The optimization algorithm for identifying fhis ad asset is
outside the scope of this invention and this invention is independent of the algorithm chosen for

identifying the best-suited ad asset to be sent to the corresponding STB.

Once the ad asset is chosen, it sent to the ABS for sending it to the needed STB 1104. If there are
multiple instances of the ABS in the system (as shown in Fig. 14), it is the responsibility of the
ADM to identif)" the ABS that has the transmission path to the needed STB and send the request
to that ABS. Each of the requests sent to the ABS has a unique req id. This is used to track the
response from ABS when the ad asset has been scheduled for sending. In addition to the stb id
and ad asset that has to be sent, the ADM sends a time window within which the ad asset is to be
scheduled, to ABS. The time window parameter is derived from the request that the ADM
received from the ABS. The STB-M sends this parameter for the first needed ad asset before the
ad slot break, where it would run out of ad assets.

For each of the next ad assets that needs to be sent, after the first one, the ADM estimates the time

window to send by looking up the Ad slot calendar for the current program group 1105. This

informs the ADM about the consumption rate of the ad assets for the current program group on
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the STB. The ADM uses this information to decide on the fime window for scheduling

~ subsequent ad assets with ABS. The ABS sends a response for each of the req id request that

ADM has sent.

The method executed on the ADM to process ad assed schedule status responses from the ABS is
shown in Fig. 12. If the ad asset was scheduled as per the time window restrictions provided by
the ADM, then it returns back the ad channel number and the transmit clock when the ad asset
will be scheduled to the STB 1201. The ADM maps the response to the stb id to which the ad
asset request was sent for 1207. One or more responses from ABS to ADM are aggregated to be
sent as a single response to STB-M, on the list of ad assets that have been scheduled to be sent to
it 1202. The aggregation is done until a safe response time is reached. The safe response time is
the time after which the STB will not be able to pick at least one of ad asset's'_ from the
transmission network. This is because the response from ADM on the details of the ad assets to
be received has not reached STB for it to schedule with the Ad asset selector for receiving the ad
asset. At safe response time, the ADM sends the response with the aggregated details of the ad
assets which have been scheduled on ABS thus far 1203. Additional ad asset requests v»"ould be
sent as an aggregated response as and when theyvare scheduled for sending and a new safe

response time is calculated for those scheduled ad assets. If the ad asset has not been scheduled to

~ send by the ABS, then the ADM looks for ad assets that have already been scheduled which

would be a near-optimal ad asset that meets the time window needs of the STB 1204. If such an
ad asset is available then the ADM uses the already scheduled ad asset’s ad channel number and
transmit clock as a response for STB 1205. If no such ad asset is available then ADM records it

as “ad miss” 1206.

Fig 13 shows the method in the ABS for transmitting the ADM provided ad assets to different
STBs. The resources for ABS to send the ad assets are one or more linear ad channels on TV
transmission infrastructure and the IP backchannel bandwidth available from the Backchannel ad
stream server 110. The linear ad channels could be a static set of pre-determined channels or
could be dynamically allocated by ﬁe transmission infrastructure as and when additional ad
channels are needed. It is also possible that there could be calendar time based availability of
transmission bandwidth, which could be used as ad channels in those times. Given the current
transmission resources at its disposal, the ABS tries scheduling the provided ad asset so as to
maximize the transmission resource usage for meeting as many of the time window constraints of

the pending ad asset send requests 1301. The use of TV transmission 1308 infrastructure and
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Backchannel stream server to send ad assets is dependent on the algorithm deployed by the ABS

 for sending the ad assets. The current invention is independent of the algorithm used to send the

ad asset to the STB. It is assumed that the ABS will leverage the broadcast behavior of TV
transmission and the unicast behavior of Backchannel stream server in an optimal fashion to
deliver the ad asset to the STBs. If the ad asset is not schedulable in the given time window, then
a not schedulable response it sent to ADM for this req id 1302. If scheduling is possible, and if
the choice of transmission is TV transmission then the ad asset is scheduled to be sent on the TV
transmission buffer 1303. The TV transmission buffers along with transmit clock is sent in a’
timed fashion to the transmission infrastructure 1304. This timed sending of content on a
reference ad channel transmission is used as the reference clock across the system. Once the ad
assets are scheduled on the transmission buffers, the scheduled ad channel number and the
estimated fransmit clock when it will be sent is sent as response to ADM 1305. If the ad asset is
scheduled to be sent on the Backchannel ad stream server, then the ad asset is sent to the
Backchannel ad stream server to be sent and the response it provided 1306. It is assumed that the
ad channel number for streamed ad assets has a system defined value to represent the stream
server, and that the fransmit clock is the matched clock on the reference ad channel, to the
expected time when the ad asset is expected to complete streaming of the ad asset to the target
STB.

Fig 14 describes an example system flow to be able to appreciate the methods deployed across the
system. There are 4 STBs shown in this example. Each of the STBs have a correspondihg
demographic profile that has been captured from both offline data as well as online viewing
preferences 1401. For this example, only geographic location and income range of the STB
household is shown. The demographic fields 1401 from the demographics store 1414 are area,
city and income range. For the sake of simplicity let us assume that STB-1 sends the first request
for ad assets to the ADM 1402. The request format shown here is (program group, number of ad
assets needed, time window when needed). This request is sent to the ADM on the server-end
through the IP backchannel. Based on the current viewed content the program group information
is sent. In the case of STB-1, seems most proi)able that a woman is watching the currently viewed
content. This request is processed by ADM to identify the ad asset that best suits the
demographics and maximizes system-wide revenue. In this example an Ad asset data store is
shown with minimal fields 1403. Again for demonstrating the concept, the fields shown here are
area, city, income range and target viewer. Target viewer parameter maps to the program group.

parameters in STB. In Ad-3 it is shown to target Women, and Ad-4 is targeted towards kids.
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The ADM processes the ad asset data store information with the known demographic information
of the STB as well as the currently viewed program group in order to decide on the best possible
ad asset to send to STB-1. In the case of STB-1, the first ad asset it decides is Ad-3, which
matches the target demographics as well as it is the highest revenue generator for that ad slot in
STB-1. Ad-3 is then sent to ABS-1, the only Ad broadcast server in this example: system. It
generates a unique req id (RQ1), and then sends the Ad-3 to be rendered 1404. It also sends the
time window parameter that it has received from STB-1. ABS-1 then aggregates multiple requests-
and then tries to optimize on the tra'nsmissiqn bandwidth. It is assumed that there is no
Backchannel ad stream server capability in this system and there is only one ad channel in the TV
transmission infrastructure 1412.

Meanwhile, the ADM gets multiple requests from other STBs, STB-2, STB-3 and STB-4. All
these requests are processed and best matched ad asset is identified and sent to ABS-1 in order to
éend a schedule to various STBs. Each request has a unique request identifier. It is seen that for
STB-1, the second and third ad asset request time window are 10 mins and 15 mins respectively

1405. This is calculated by ADM based on channel ad slot calendar and the current program

| group information. ABS-1 optimizes the transmission schedule based on all the pending requests.

In this example it has concluded that ad assets need to be sent in the following order, Ad-1, Ad-3,
Ad-2 and Ad-4 1406. The ordering of the schedule is ABS-1 algorithm dependent and is not in

the scope of this invention. There is also a transmit clock (which is a timed running counter) that

~ is sent along with the ad asset. Once the Ad assets are scheduled for sending, ABS-1 responds to

the ADM with the req id, ad channel number transmit clock. There is a response sent for each of
the req id that has been sent from ADM 1407. For eg, RQ1 response says that the ad asset has
been scheduled on ad channel 1, with transmit clock 2.

The response from ABS-1 1413 is aggregated by the ADM and then sent back to the
corresponding STBs. The format of the response shown here is ad asset ID, ad weight,
ad channel number transmit clock for each of the ad asset that has been scheduled. In
this example, STB-4 gets a response (Ad-4) has been scheduled with ad weight 0.5 on ad
channel 1 when the transmit clock is 4. Ad weight is used by STB-M during decision
making of which ad asset to be spliced 1408. The higher weight represents higher pﬁority
allocated by the ADM for that ad asset to be rendered. It is seen that the highest weighted
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ad asset is rendered at the next possible ad slot on the currently viewed channel. In STB-
1, Ad-3 is scheduled on the 10™ minute ad slot, whose weight is higher than the other sent
ad assets 1409. For this example all ad assets are considered to be of the same duration

(eg. 10 sec ad slot). 1t is also shown the' for STB-3, there are no ad assets provided 1410,

“as ADM decided that there was no match in the household demographics with the ad

asset inventory that is available.
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CLAIMS:

1. A scalable, efficient system to deliver content independent advertisements or ad assets for
digital television with (a) a demographic data-store, (b) an ad asset data store, (c) an Ad-
Decision Manager (ADM), (d) one or more Ad Broadcasting Servers (ABS) and (e) one

. or more Set Top Boxes (STB) configured to support a variety of transmission network
protocols comprising:

a. Means to cater to one or more transfnission network protocols in a compatible
fashion which can operate with existing head-end configurations;

b. Means to capture and transmit accurate consumer demographics; and

c. Means for bandwidth conserving ﬁmsrﬁission of content independent
advertisements targeting specific program groups including; |

i. Matching ad assets to ad slot times taking into consideration muitiple
factors; and .
ii. Performing control actions to communicate information about ads and

slots.

2. A system of claim 1 wherein the ADM further comprises:

a. Means to decide on the schedule of ad assets to be tmnsmntted by the ABS;

b. Means to match the contents of the ad asset data store to the STB demographics,
which are stored in the demographics data store;

¢. Means to communicate with one or more STBs over an IP back-channel to
instruct ad asset splice decisions as well as to obtain reports and updates from
one or more STBs with consumer demographics;

d. Means to respond to requests from one or more STBs; and

e. Means to process ad asset schedule status responses from one or more ABSs.

3. A system of claim 2 wherein the IP back-.channel can be any of IPTV, digital

cable , Ethernet or cellular modem.
4. A system of claim 2 wherein the means within the ADM to respond to requests from one

or more STBs further comprises:

a. Means to identify an STB by a unique identifier;
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b.

Means to perform a secure lookup the demographic details for the requesting
STB from the demographics data-store by using the unique identifier;

Means to identify ad assets corresponding to the demographic information;
Means to retrieve ad assets from the ad asset store; .
Means to perform an optimai match between the demographic and the ad asset
with the parameters being optimfzed maximizing revenue on a system-wide
basjs;

Means to send the ad asset thus chosen to the appropriate ABS, which sends it to
the needed STB; | |

Means to specify a time-windbw within which the ad asset is to be scheduled;
and A

Means to lookup an ad slot calendar for the current program group in order to

estimate the time window for subsequent ad assets.

5. A systém of claim 4 wherein system-wide optimization would take into account several

parameters including:

a.
b.

e o

Bid price for the ad asset by one or more advertisers;

Total budget of the advertiser whose ad asset is under consideration;

Shelf life of the ad asset; |

Total ad inventory for the considered ad asset;

Competitive needs on rendering conditions that determine the order of
presentation of ad assets alongside each other in a given duration;

Number of times an ad asset needs to be shown to viewers;

Total unique viewer needs; and

Optimization of the transmission bandwidth for sending the ad asset and a variety

of business bias parameters.

6. A system of claim 2 wherein the means within the ADM to process ad asset schedule

status responses from one or more ABSs further comprises:

a.

Means to check if an ad asset was scheduled wherein if it was scheduled:
i. The ADM returns an ad channel number and a timer in case the ad asset
was scheduled as per the time window; |
ii. The ADM mapé the response received with the unique identifier of the
STB on which the ad assets are being rendered;
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b.

ili. The ADM aggregates one or more responses that are being sent from
one or more ABS to the ADM and sends the aggregated response in one
transmission to the STB middleware;

iv. The aggregation is performed until a safe response time is reached, the
transmitted aggregate represents the ad assets which have been scheduled
on the respective ABS until that point in time and a list of ad assets and a
timer for each ad asset is sent. _

Means to check if an ad asset was scheduled wherein if it was not scheduled:
i. Means to check for already scheduled assets that meet the needs wherein:
1. Incase sucﬁ a pre-scheduled ad exists, means to use the already
scheduled ad assets ad channel number and timer as a response
for the STB; and

2. In case there is no such pre-scheduled ad, recording an ad-miss.

7. A system of claim 1 wherein the ABS transmits the ADM provided ad assets to different

STBs further comprising:

a.

Means to schedule the provided ad asset so as to maximize transmission resource
usage for meeting as many of the time window constraints of the pending ad
asset send requests;

Means to send a response indicating the non-schedulability of the ad asset in the
given time window;

Means to schedule the ad asset when it is possible arid when the choice of
transmission is suitable;

Means to transmit the TV transmission buffers along with a timer sig’nal ina
transmission buffer;

Means to send the ad channel number and estimated timer sigpal in response to
the ADM; and’

Means to send the ad asset that is scheduled on the backchannel ad stream server.

8. A system of claim 1 wherein the STB comprises one or more ad asset buffers with one or

more program groups depending on the targeted consumer comprising:

a.

Means to cater to different demographics wherein profiles have been collected

from both online viewing preferences and from offline sources;
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b. Means to indicate a low watermark in order to replenish the buffers by using

suitable triggers.

9. A system of claim 1 wherein the STB has middleware comprising:

a.. a backchannel ADM communications manager that handles all communications

to ADM wherein:
i. Itreceives periodic activity driven reports from the reporting manager;
it. It receives buffer fill request from the ad asset buffer manager;
iii. It sends the ad asset list to the ad asset buffer manager; |
iv. It communicates with the channel ad slot and the program group
calendar; and _
v. Sends ad assets over IP to the ad asset selector.

b. A receiver interface for receiving ad channels in addition to the TV channel
content;

c.. An ad asset selector which determines the ad channel to tune to and the ad asset
to receive wherein:

i. Itreceives ad assets over IP from the backhand ADM communication
manager; |

ii. It receives select/receive ad asset channel from the tuner;

iii. It receives ad asset requests from the ad asset buffer manager; and

iv. It sends ad assets fo the ad asset buffer manager.

d. A program group calendar sent by the ADM to the STB wherein:

i. It communicates/utilizes the backchannel ADM communication
manager, the ad asset buffer manager and the marker identifiers;

e. an ad asset buffer manager (also known as the buffer manager) that has the
primary logic to manage one or more program group buffers and to send the right
ad asset to be spliced on the currently viewed content wherein:

i. It sends a buffer full request to the backchannel ADM communication
manager; o
ii. Itreceives an ad asset list from the backchannel ADM communication
manager;
iii. It sends an ad asset request to the ad asset selector;
iv. It receives ad assets from the ad asset selector;

v. It sends the ad asset to be spliced to the splice engine;
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vi. [t communicates with program-grouped ad asset buffers;
vii. It sends ad splice data to the reporting manager;
viii. It receives channel switch details from the channel selection control; and
ix. It communicates with the channel ad slot program group calendar;
f. A splice engine that pléces advertisement content onto the program content
wherein;
i. Itreceives the ad asset to be spliced from the ad asset buffer manager;
ii. It receives the splice schedule from the marker identifier; and
iii. It communicates with the ad content buffers.
g A channel selection control which interfaces with the ad asset buffer manager to
provide information on the current channel that the user is vie\;ving wherein:
i. It sends channel switch details to the program view data store; and
ii. It sends channel switch details to the ad asset buffer manager;
h. Video decoders and audio decoders;
i. A marker identifier that looks for markers for ad slots in the currently viewed TV
content wherein; »
i. It sends the splice schedule to the splice engine; and
ii.  Itreceives communication from the channel ad slot program group, the
decoders, both audio and video, which send markers;
j- A-reporting manager that sends reports on program view data and ad asset splice
details back to ADM wherein: | |
i. It sends periodic activity driven reports to the backchannel ADM
communication manager;
ii. Itreceives ad splice data from the ad asset buffer manager; and
iii. It communicates with the program view data store;
k. A program view data store that stores the channel viewing data with timestamps,
and ad asset viewing patterns wherein:
i. It receives channel switch data from the channel selection control; and

ii. It communicates with the reporting manager.

10. A system of claim 9 wherein the audio and video decoders could decode any format and

are not limited to MPEG.

11. A system of claim 9 wherein the ad asset buffer manager further comprises:
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a. Means to record the user or consumer’s switching across various channels by
ﬁsing the switched channel number and timer information to match the currently
viewed program;

b. Means to give an ad asset to the splice engine wherein:

i. The splice engine requests for an ad asset with an ad slot time window;

ii. The buffer manager looks for a set of ad assets whose duration matches

" the ad slot time and whose aggregated ad weight is the maximum among
all possible sets of ad assets;

iii. Checking to see if there are more than one ad assets that can fill the ad
slot time;

iv. Upon obtaining a non-zero ad asset set, means to send this to the splice
engine; and V -

v. If there are no ad asset combinations matching the ad slot time,
accounting the same as an ad slot miss.

¢. Means to re-align buffers across program groups wherein:

i. The buffer manager counts the number of ad slots in the current program
group that are coming in, in the near future;

1. If there are multiple ad slots coming in:
a. »t‘he buffers are re-aligned across the program groups and
additional buffers are provided by reducing buffers for
- other non-watched program groups; and
b. New low watermark values are assigned for the current
program group;
2. If multiple ad slots are not coming in:
a. A check is performed to see if the low watermark has
been reached on the current group and if so a request is
sent to the ADM for additional ad assets. .

d. Means to respond to messages from the ADM wherein:

i. The buffer manager schedules the list of ad asset IDs, the specific ad
channel number and timer for each of the ad asset ID with the ad asset
selector; '

ii. Storing the intended program group buffer once the ad asset set is

received; and
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iii. Expecting more responses for the ADM with the remaining ad asset IDs
that have been scheduled, in case all ad asset schedules have not yet been

sent for the needed program group.

12. A system of claim 9 wherein the modified program group buffers re-align such that:

a.

The currently viewed programs are grouped with a particular user or consumer

demographic; and
The grouped buffers that are allocated to the desired user or consumer are
increased in contrast to other demographics such that the low watermark is

closely monitored for replenishment. -

13. A scalable, efficient method for content indepéndent advertisement for digital television

with (2) a demographic data-store, (b) an ad asset data store, (c) an Ad-Decision Manager
(ADM), (d) one or more Ad Broadcasting Servers (ABS) and (e) one or more Set Top
Boxes (STB) configured to support a variety of transmission network protocols

comprising the steps of:

a.

e

I

The STB sending pending program view data to the ADM;

The STB sending program grouped ad asset buffer status to the ADM;

The ADM sending periodic ad slot calendars for all channels;

The ADM deciding on an optimal ad asset to be sent for the STB;

The ADM sending the ad asset to be sent along with a time window to the ABS;
The ABS responding to the ADM with an ad channel and a timer value;

The ADM responding to the STB with an ad asset id, an ad channel number and

‘a timer value;.

The ABS sending an ad channel with scheduled ad content to the STB, which
the STB listens for;

The STB sending ad asset splice status to the ADM;

The STB sending periodic updates of program view data to the ADM.

14. A method of claim 13 further comprising the steps of:

a.

b.

Catering to one or more transmission network protocols in a compatible fashion
which can operate with existing head-end configurations;

Capturing and transmitting accurate consumer demographics; and
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c. Conserving bandwidth during transmission of content independent
advertisements targeting specific program groups including:
i. Matching ad assets to ad slot times taking into consideration multiple
factors; and
ii. Performing control actions to communicate information about ads and

slots.

15. A method of claim 13 wherein the buffer manager uses a combination of the switched

channel number and the timer to look up the program group table to set the current
program group. )

~ 16. A method of claim 13 wherein the ad asset buffer manager sends an ad asset to the splice

engine using a method that comprises the steps of: '

a. Requesting for an ad asst to be spliced in the ad slot time winddw;

b. Selecting an ad asset set by searching for an optimal list of ad assets whose

duration matches the ad slot time and whose aggregate ad weight is optimal;
c. Checking to see if the ad asset set is null:
i. If so, accounting for ad sport miss, which is to be reported to the ADM;
ad

ii. If not, sending the ad asset set to the splice engine.

17. A method of claim 13 wherein the re-alignment of the buffers across proglam. groups
comprises the steps of:
a. Receiving an ad slot calendar;
b. Checking to see if the channel ad slot calendar shows multiple ad slots coming
in, in the near future in the current program group:

i. Ifso, the buffers are re-aligned across the program groups and the
current program group is provided with additional buffers, reducing the
buffers for the other non-watched program groups and the new low water
mark is assigned for the current program group;

ii. If not, a check to see if the low waterrhark for the current program group
has been reached and if so, a request is sent to the ADM for additional ad

assets for the current program group in the relevant time window.
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18. A method of claim 13 wherein the ad asset buffer manager responds to an action from the
ADM with the steps of:
a. ~Scheduling the list of ad asset IDs, the specific ad channel number and timer for
each of the ad asset ID with the ad asset selector;
b. Storing the intended program group buffer once the ad asset set is received; and
c. [Expecting more responses for the ADM with the remaining ad asset IDs that
have been scheduled, in case all ad asset schedules have not yet been sent for the

needed program group.

19. A method of claim 13 wherein the ADM processes an STB’s request for ad assets by
executing the steps of:
a. Accepting a request from an STB which is identified by its unique identifier for a
certain number of ad assets before a time window for the current program group;
b. Retrieving demographic data from the demographic data store for the STB with
that particular ID;
c. Matching the demographic dz;lta of the STB to an ad asset list that is present in the
ad data sfore; '
d. For each of the N ad requests:
i. Finding an optimal ad asset tﬁat maximizes revenue system-wide
considering several parameters;

ii. Sending a unique request and STB identifier, an ad asset and a time
window to the corresponding ABS that can transmit this ad to the
relevant STB; and ' |

iii. Estimating ﬂ‘IC time window for the upcoming ad asset on the current

program group using the channel ad slot calendar.

20. A method of claim 13 wherein the ADM processes the ad asset schedule status response
from the ABS by performing the steps of:
a. Checking to see if an ad asset was scheduled wherein if it was scheduled:
i. Returning an ad channel number and a timer in case the ad asset was
scheduled as per the time window;
. ii. Mapping the response received with the unique identifier of the STB on
which the ad assets are being rendered;

26



10

15

20

25

30

WO 2010/001410 PCT/IN2009/000334

b.

iii. Aggregating one or more responses that are being sent from one or more
~ ABS to the ADM and sends the aggregated response in one transmission
to the STB middleware;
iv. Performing the aggregation until a safe response time is reached, the
transmitted aggregate represents the ad assets which have been scheduled
on the respective ABS until that point in time and a list of ad assets and a
timer for each ad asset is sent.
Checking if an ad asset was scheduled wherein if it was not scheduled:
i. Checking for already scheduled assets that meet the needs wherein:
1. In case such a pre-scheduled ad exists, means to use the already '
scheduled ad assets ad channel number and timer as a response
for the STB; and

2. In case there is no such pre-scheduled ad, recording an ad-miss.

21. A method of claim 13 wherein the ABS transmits the ADM provided ad assets to
different STBs further comprising the steps of:

a.

Scheduling the provided ad asset so as to maximize transmission resource usage
for meeting as many of the time window constraints of the pending ad asset send
requests,

Sending a response indicating the non-schedulability of the ad asset in the given
time window;

Scheduling the ad asset when it is possible and when the choice of transmission

. is suitable;

Transmitting the TV transmissioﬂ buffers along with a timer signal in a
transmission buffer;

Sending the ad channel number and estimated timer signal in response to the
ADM; and

Sending the ad asset that is scheduled on the backchannel ad stream server.

22. A scalable, efficient apparatus to deliver content independent advertisements or ad assets

for digital television capable of collecting and transmitting accurate consumer

demographics with one or more Set Top Boxes (STB) configured to support a variety of

transmission network protocols.
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23. An appafatus of claim 22 wherein the STB has middlewafe comprising:

a backchannel ADM communications manager that handles all communications
to ADM wherein:
i. Itreceives periodic activity driven reports from the repbning manager,
ii. Itreceives buffer fill request from the ad asset buffer manager;
iii. It sends the ad asset list to the ad asset buffer manager; .
iv. It communicates with the channel ad slot and the program group
calendar; and
v. Sends ad assets over IP to the ad asset selector.
A receiver interface for receiving ad channels in addition to the TV channel
content;
An ad asset selector which determines the ad channel to tune to and the ad asset
to receive wherein: .
i. Itreceives ad assets over IP from the backhand ADM communication
manager;
ii. It receives select/receive ad asset channel from the tuner;
iii. Itreceives ad asset requests from the ad asset buffer manager; and
iv. It sends ad assets to the ad asset buffer manager.
A program group cz‘xlendar sent by the ADM to the STB wherein:
i. It communicates/utilizes the backchannel ADM communication
manager, the ad asset buffer manager and the marker identifiers;
An ad asset buffer manager (also known as the buffer manager) that has the
primary logic to manage one or more program group buffers and to send the right .
ad asset to be spliced on the currently viewed content wherein:
i. it sends a buffer full request to the backchannel ADM communication
manager; '
ii. Itreceives an ad asset list from the backchannel ADM communication
manager;
iii. It sends an ad asset request to the ad asset selector;
iv. Itreceives ad assets from the ad asset selector;
v. It sends the ad asset to be spliced to the splice engine;
vi. It communicates with program-grouped ad asset buffers;
vii. It sends ad splice data to the reporting manager;

viii. It receives channel switch details from the channel selection control; and
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ix. [t communicates with the channel ad slot program group calendar;
f. A splice engine that places advertisement content onto the program content
wherein;
i. It receives the ad asset to be spliced from the ad asset buffer manager;
ii. [Itreceives the splice schedule from the marker identifier; and
iii. It communicates with the ad content buffers.
g. A channel selection control which interfaces with the ad asset buffer manager to
provide information on the current channel that the user is viewing wherein:
i. It sends channel switch details to the program view data store; and
ii. It sends channel switch details to the ad asset buffer manager;
h. Video decoders and audio decoders;
i. A marker identifier that looks for markers for ad slots in the currently viewed TV
content wherein;
i. It sends the splice schedule to the splice engine; and
ii.  Itreceives communication from the channel ad slot program group, the
decoders, both audio and video, which send markers;
J- A reporting manager that sends reports on proglam view data and ad asset splice
details back to ADM wherein:
i. It sends periodic activity driven reports to the backchannel ADM
communication manager;
" ii. It receives ad splice data from the ad asset buffer manager; and
iii. It communicates with the program view data store;
k. A program view data store that stores the channel viewing data with timestamps,
and ad asset viewing patterns wherein:’ ’
i. Itreceives channel switch data from the channel selection control; and

ii. It communicates with the reporting manager.

24. An apparatus of claim 22 wherein the audio and video decoders could decode any format
and are not limited to MPEG. | |

25. An apparatus of claim 22 wherein the ad asset buffer manager further comprises:
a. Means to record the user or consumer’s switching across various channels by
using the switched channel number and timer information to match the currently

viewed program;
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b. Means to give an ad asset to the splice engine wherein:
i. The splice engine requests for an ad asset with an ad slot time window;
ii. The buffer manager looks for a set of ad assets whose duration matches
the ad slot time and whose aggregated ad weight is the maximum among
all possible sets of ad assets;
iii. Checking to see if there are more than one ad assets that can ‘ﬁll the ad
slot time; .
iv. Upon obtaining a non-zero ad asset set, means to send this to the splice
engine; and
v. If there are no ad asset combinations matching the ad slot time,
' accounting the same as an ad slot miss.
c. Means to re-align buffers across program groups wherein:
‘ i. The buffer manager counts the number of ad slots in the current program
group that are coming in, in the near future;
1. If there are multiple ad slots coming in:

a. the buffers are re-aligned across the program groups and
additional buffers are provided by reducing buffers for
other non-watched program groups; and

b. New low watermark values are assigned for the current

. program group; .
2. If multiple ad slots are not coming in:

a. A check is performed to see if the low watermark has
been reached on the current group and if so a request is
sent to the ADM for additional ad assets.

d. Means to respond to messages from the ADM wherein:
i. The buffer manager schedules the list of ad asset IDs, the specific ad
“channel number and timer for each of the ad asset ID with the ad asset
selector; ‘ A
« ii. Storing the intended program group buffer once the ad asset set is
received; and . ,
iii. Expecting more responses\ for the ADM with the remaining ad asset IDs

that have been scheduled, in case all ad asset schedules have not yet been

sent for the needed program group.
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26. An apparatus of claim 22 wherein the modified program group buffers re-align such that:
a. The currently viewed programs are grouped with a particular user or consumer
demographic; and
'b. The grouped buffers that are allocated to the desired user or consumer are
increased in contrast to other demographics such that the low waterrnark is

closely monitored for replenishment;
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