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ABSTRACT
Over the last years, video consumption under digital format
is increasing. There are more people watching television
through their tablet’s, smartphones and computers. This allows that adverts maybe targeted according the final user
preferences. The goal of this work is to present a cloud based
platform that allows an insertion of personalized and contextualized ads, in real time, based on the end user network
location.
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INTRODUCTION

The increase of video consumption under digital format is evident.
Nowadays everyone has a smartphone or tablet, where they can
watch television. Usually, these devices have Internet access which
has lead to a substantial growth of the online video marketing
market in the last few years.
Native Advertising is the new way to display advertising, where
the ads will be embedded in the video content so that the viewer
can’t reject the advertisements’ messages.
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The registration of the user in a specific wifi network, for watching videos, defines a context that allows personalized adverts streaming.
In this paper, we present a high-level architecture for contextualize product placement in online television using a cloud-based
platform.
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ADVERTISING IN VIDEO

The way to do advertising in video is changing. Traditionally,
adverts appeared on Television in ad breaks between TV program
segments, where the use of pre-roll, mid-roll and post-roll are well
known. However, the traditional ad breaks became ineffective and
inefficient, so it’s crucial to change the way Tv ads are displayed.
Native Advertising is a concept whose main goal is to improve the
way we display ads, putting an end to the concept of advertisement
breaks, by embedding them in the content of the video itself (IAB
2016; Pulizzi 2014).
We can apply Native Advertisement in video. However, this
poses a complex problem as each part of the program has an unique
way to display its content. A possible way to do this is by replacing
the objects embedded in the video according the final user.The incorporation of these objects in the video must be done in a seamless
way in order to avoid any kind of interference with the main content. To achieve this naturalness, computer vision techniques are
needed to match the object into the content namely by controlling
the texture and lightning of the new object.
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PERSONALISED ADVERTISEMENTS IN
VIDEO

In this work, two approaches for personalized advertising were
combined: Contextual Match Advertising and Location Based Advertising (Shatnawi and Mohamed 2012). The proposed architecture
will fuse different objects into the video content that, somehow,
will be related with it. The choice of objects to be embedded will be
based on Location-based services (LBS), which allow us to know
where the end user device is (Kushwaha and Kushwaha 2011; Roxin
et al. 2008).
The usage of location-based advertising is possible due to the
fact that any place where the user goes, he will usually carry a
smart device with him. Location-Based Advertising is efficient
because, first of all is contextualized as ads could be personalized
according to user location. Besides that, it is timely because location
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data is recorded in real time and it allows brands to reach people
on a specific precise moment (Dang and Chang 2015). Nowadays,
location based services are already used in various applications
(Buczkowski 2012; Shu Wang and Yi 2008).
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in the video content. One other important fact is that combined
with the VMAP structure we receive a VAST response which has
more information about the advertisement, such as its duration and
location.

• Marketing: companies use user’s location to send messages
to them.
• Information Services: when a user wants to know the
closest restaurant or cinema.
• Navigation: navigation services allows the user to pinpoint
its exact geographical coordinates and get the directions
to the required location.
• Hobby: there are games that take advantage of the user’s
location for gamification purposes (e.g. Pokemón GO).
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HIGH-LEVEL ARCHITECTURE

In this section, we provide a high-level architecture for product
placement in television using a cloud-based platform. We will
present how the system works and how its components interact.

4.1

MPEG-DASH

MPEG-DASH is an Adaptive Bitrate Streaming technique, it works
by breaking the content into a sequence of small HTTP-based file
segments. The server will provide the video content in multiple
different bit rates. In the beginning of the session, a client requests
a Media Presentation Description (MPD) to the Server. While the
DASH client is buffering and playing the video content, it will also
analyse the variation of the network bandwidth and, depending on
this analysis, it will decide which segments to download to maintain
the appropriate buffering.
In summary, DASH utilizes an algorithm that uses the maximum
streaming bit rate that the network allows in order to deliver the
content with the expected Quality of Experience (QoE) to the user
(Swaminathan 2013; Timmerer and Griwodz 2012).

Figure 2: VMAP example

Video Ad Serving Template (VAST) is a video ad-serving template
that provides a uniform way for advertising data to be transferred
from ad servers to video players independent of any technology.
In others words, VAST provides a common protocol that enables
ad servers to use a single ad format across multiple video players
(Laytor et al. 2012).
In the following image 3, we can see an example of VAST. Through
VAST we have information about the location and the duration of
the ad:

By taking advantage of cloud’s benefits, we are proposing an
architecture that is (Almubaddel and Elmogy 2016; Alzahrani et al.
2014; Mell and Grance 2011):
• Built on modular components and blocks, that can be reutilized to build new functionalities.
• Expansible, which means that it can be adapted to new
scenarios.
• Scalable, that is, operation’s needs are not bound by hardware stock availability or ease of deployment.
• Collaborative, because it enables people to easily collaborate on the same project, wherever they are located.
• Enables fast, transparent updates and bug fixes, which lets
the production team abstract on technical details.

4.2

Metadata

Video Multiple Ad Playlist (VMAP) is used to express the structure
of the ad inventory as a set of timed ad breaks within a publisher’s
video content (Bureau 2014).
In the following image 2, we can see an example of one AdBreak
in VMAP. The most important information is the time offset because
it indicates the exact time that this segment needs to be inserted

Figure 3: VAST example
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Figure 1: Architecture. Components and its interactions
4.2.1 XML Schema (XSD) will be used to express a set of rules
to which VMAP and VAST must obey in order to be considered valid
according to that schema.

4.3.1 Business Logic receives as an input two XML’s (VAST and
VMAP). It’s responsible for parsing both XML’s and for validating
these XML’s against their XSD (XML Schema). Then, Business Logic
transfers the VMAP and VAST information to Switcher.

4.3

4.3.2 Demuxer receives as an input the compressed original video
and deliveries as its output the uncompressed video.

Components

In this section, we present four components that compose our
architecture 1. it will be demonstrated how the architecture will
switch the original video with the ads according to the final user
profile.
Native Advertisement is too computational intensive to be delivered live, so we see the initial systems having multiple parallel
sequences of a program, each with different objects/items placed
in them. So it is not a real time process because, for realism, it is
necessary to consider shadows, reflections, among others, which
need to be pre-processed.
The Ad Server will store the program segments in multiple versions, where the same short piece of program material has a different product placed in each version. This server needs to be
connection wise, close to the program servers or CDN’s. The goal
of a CDN is to provide content to end-users focusing on improving its availability and performance by forming a system of cache
servers that use geographical proximity as a criteria of how to
deliver that content (Shafiq et al. 2012).

4.3.3 Switcher receives as an input the uncompressed stream
from the demuxer module and the information of VMAP and VAST
from the Business Logic module. The main goal of this component is
to switch between the main program and the correct segments.
4.3.4 Dash Generator receives as an input an uncompressed
stream and as the name depicts, it is responsible for generating different representations (segments) and providing them.

4.4

WorkFlow

In this section, we provide more details about the components that
compose the proposed architecture 1 and how they interact each
other.
(1) Business Logic processes VMAP and VAST. To do this, it
was used the Microsoft XML Core Services (MSXML), a
set of services that allows xml-based applications. MSXML
uses Document Object Model (DOM), to handle a XML
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(2)

(3)

(4)

(5)
(6)
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document as a tree structure where each node is an object
representing a part of the document. XPath was used to
identify and navigate through nodes by using path syntax.
It was also used to validate XML documents using XSD.
Demuxer receives the original stream. A demuxer is a
module responsible for splitting individual elements of a
media file, e.g., video, audio or subtitles and sending them
to their respective decoders. To do this, FFmpeg was used
as an open source project for handling multimedia data
like encoding and decoding.
Through VMAP, Business Logic informs the Switcher about
the number of segments that need to be changed, the exact
time that it is needed to insert a segment embedded with
ads and its duration and location by VAST.
Switcher is the brain of the system. It is responsible for
receiving information from other nodes and for switching
streams between the original video and the segments with
the most appropriate item placed in it and getting back
to the original program stream. Switcher downloads the
replacements segments from Ad Server. Our approach is
to have a library of many short sections of the program,
each with a different product placement in it. These will
be stored in an Ad Server and the user’s location identity
will cause the recall of the most contextually appropriate
sequence of placement.
From Business Logic information and the original video
from demuxer module, Switch outputs the correct video
with the ads.
DASH Generator breaks the original video content into
HTTP-based segments/chunks (2 seconds) and encodes it
at multiple bit rate, streaming them to the associated CDN.

CONCLUSION

This paper has described a high-level architecture for product placement in television using a cloud-based infrastructure. Traditional
advertising breaks are dying. The new form of advertising is Native Advertising, where the item to be promoted appears placed
within the program. This solution combines Native Advertising,
personalized advertisements and location based services.
The viewer will see the program in real time, but the architecture
will be switching streams seamlessly between main program scenes,
selected stream of program with most appropriate item placed in it
and back to the main program stream. When watching a video, for
example, all viewers will see the same video most of the time, but
the placement scenes will be served differently depending on the
viewer’s location.
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