WWW 2012 – MultiAPro'12 Workshop

April 16–20, 2012, Lyon, France

Personalised Placement in Networked Video
Jeremy Foss

Benedita Malheiro

Juan Carlos Burguillo

School of Digital Media Technology
Birmingham City University
Birmingham, UK
+44 121 331 7416

Engineering Institute of Porto
Polytechnic Institute of Porto
Porto, Portugal
+351 228 340 500

jeremy.foss@bcu.ac.uk

mbm@isep.ipp.pt

Telecommunication Engineering
School
University of Vigo
Vigo, Spain
+34 986 813869

J.C.Burguillo@det.uvigo.es

times the revenues of traditional spread-shot advertising. Product
placement is now becoming an accepted method of advertising,
although the current methods are not on a personalised basis. The
continued integration of interactive services with networked video
allows service providers an increasing capability to capture viewer
usage habits, including Video on Demand (VoD) statistics and
interactions, and potentially data gathered from Internet usage,
e.g., wish-lists, purchases and profiles from selected on line stores,
social media interaction, etc.

ABSTRACT
Personalised video can be achieved by inserting objects into a
video play-out according to the viewer's profile. Content which
has been authored and produced for general broadcast can take on
additional commercial service features when personalised either
for individual viewers or for groups of viewers participating in
entertainment, training, gaming or informational activities.
Although several scenarios and use-cases can be envisaged, we
are focussed on the application of personalised product
placement. Targeted advertising and product placement are
currently garnering intense interest in the commercial networked
media industries. Personalisation of product placement is a
relevant and timely service for next generation online marketing
and advertising and for many other revenue generating interactive
services.

The project described here focuses on two main aspects: (i) the
video network and technologies to allow the integration of
arbitrary external objects into the video play-out; and (ii) the
commercial platform to allow objects to be selected and integrated
into the original source content according to the viewer profile.
This is a complex task considering the knowledge management
effort required to process the various streams of information to
achieve a high degree of personalisation. These two development
aspects are discussed below to produce a solution for personalised
placement of objects into networked media.

This paper discusses the acquisition and insertion of media
objects into a TV video play-out stream where the objects are
determined by the profile of the viewer. The technology is based
on MPEG-4 standards using object based video and MPEG-7 for
metadata. No proprietary technology or protocol is proposed. To
trade the objects into the video play-out, a Software-as-a-Service
brokerage platform based on intelligent agent technology is
adopted. Agencies, libraries and service providers are represented
in a commercial negotiation to facilitate the contractual selection
and usage of objects to be inserted into the video play-out.

Figure 1 demonstrates the principle whereby objects hosted from
independent libraries (e.g. content producer agencies) are sought
and integrated into the source play-out programme. The scenario
used to illustrate the concept is the personalisation of advertising
content. In this context, content producers are advertising
agencies eager to place advertising artefacts in the video streams
of target viewers. Content distributors are video on demand
providers that intend to offer viewers a personalised advertising
experience. To achieve this goal, distributors have to build and
maintain the viewer profiles. In this scenario there is a
requirement for a sports car to be placed in to the scene. In a
search for a suitable “sports car” video object, the library has a
suitable match, so the object is selected and imported into the
programme stream. The suitability of the match depends largely
on the profile and the known personal preferences of the viewer.
However, the sourced content may specify (via the metadata of
the source file) that only specific classes of sports car are allowed.
For example, to fit the editorial integrity of the programme, cars
of a certain year of manufacture or colour may not fit the story
line of the film. This is specified as a requirement and will be
taken into account when the selection is made for a "sports car"
object from external libraries. There would likely be a fee to be
negotiated and paid by any agency wishing to have artefacts
(objects representing their clients' advertising repertoire) placed
into to a video play-out. Consequently a commercial brokerage of
the objects is envisaged where objects are sought and traded in to
the play-out in near-real time.

Categories and Subject Descriptors
H.3.4 [Information Systems]: Systems and Software, Distributed
systems, User profiles; H.5.1 [Information Systems]:
Multimedia Information Systems; I.2.11 [Computing
Methodologies]: Distributed Artificial Intelligence.

General Terms
Video, personalization, near real time.

Keywords
Personalisation; targeted advertising; interactive TV; object based
video; metadata, multi-agent brokerage system.

1. INTRODUCTION

Personalisation of content is an increasing requirement to engage
and narrow-cast (or niche-cast) to end-user consumers [1], [2]. The
commercial media distribution industry is currently focussing on
targeted advertising with projected revenue increases of several

Clearly some objects are easier to integrate into a video scene
than others. Static objects, e.g. a bottle of wine on a dining table,
are relatively easy. The sports car example given above may be
somewhat challenging if the car is in motion and undergoing
many perspective changes throughout a scene.

Copyright is held by the International World Wide Web Conference
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Figure 1. Objects can be acquired from a library and inserted into the source play-out

into the desired scene for playback to the viewer interface. Objects
may be given specific properties, e.g., for viewer interaction.

Video producers may shoot and edit programmes to allow for
easier object integration, depending on the development of video
processing technologies to allow for the seamless addition of
object into a scene. Such considerations include the resolution of
the added objects, lighting, dynamics, etc.

Personalisation of video can be achieved by selecting objects from
an external library and integrating them into the “source video”
play-out. Here, the term “source video” is the programme content
stored in the video head-end.

1.1 Video Technology for Integrating Objects

Apart from more efficient video compression, MPEG-4 [3] is
specified to offer object based media components representing 2D
and 3D graphics, audio and video (e.g., sprites) [4]. Media objects
are compressed and coded into the play-out file for transmission to
the viewer. For commercial media distribution, the MPEG-4 file is
served as part of a VoD service operator's network. Alternatives to
MPEG-4 are also considered and will be briefly discussed in
section 2.2.

To allow for the personalisation of the source programme, the
content would be produced with suitable spaces where imported
objects may be placed. The spaces are “placeholders” defined in
the source video and its metadata. The properties of the
placeholder define the type of object which may be inserted and
would be in accordance with the editorial integrity of the content
as specified by the producer of the source video. The metadata of
the source content describes the restrictions and requirements of
the objects sought for integration into the content. These objects
would be stored in separate libraries by content producer agencies
and would be made available for integration into any suitable
source video. In a full commercial operation such libraries would
be operated by third parties and used by, e.g., advertising agencies
to store their clients' artefacts for future placement.

In Digital Multimedia Broadcasting (DMB)1 media objects can be
assigned characteristics to potentially allow interaction, for
example, allowing viewers to select objects and link to services
(e.g., Web sites) external to the presentation. In this paper we
propose that this interactivity also allows personalisation of TV
services. “Objects” may be arbitrary shaped video objects [5]
which are video files to be multiplexed with other objects and the
source streamed from the head-end.

Objects are described by their own metadata. Each “placeholder”
in the source video would require an object to be sought,
negotiated and integrated into the source. When a play-out request
is made, the metadata of both the source programme and the
external additional objects is utilised along with the profile of the
viewer and a selection is made for suitable objects to import into
the source stream.

In a typical DMB implementation, video objects are transmitted in
a multiplex according to the Delivery Multimedia Integration
Framework (DMIF) – MPEG-4 Part 6 [6]. Objects exist in relation
to the time and dimensional space of the frame and these
parameters are related to the video scene by the Binary
Interchange Format (BIFS) – MPEG-4 Part 11 [7]; this is referred
to as the “scene graph”. For mobile rich media these relationships
are related in the Lightweight Application Scene Representation
(LASeR) – MPEG-4 Part 20 [7]. At the viewer-side equipment
(i.e., computer or set-top box), the objects will be re-assembled
1

For conventional MPEG-4 object based video, the original
play-out programme consists of existing objects and scenes; these
are related to each other by the scene graph. The receiving set-top
box (or other platform) uses the scene graph to align the objects
for synchronised playback to the viewer. To allow for the
personalisation of broadcast content, the scene graph would be
updated to include references to the added objects. Consequently,
the “placeholders” are identified as such in the original scene

WorldDMB: http://www.worlddab.org/about_worlddmb
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ggraph and will be
b populated wheen the specific objects
o
have beeen
ssuccessfully trad
ded in to the pro
ogramme for traansmission to th
he
vviewer. The view
wer-side equipmeent will utilise th
he scene graph to
t
aassemble the perssonalised program.

artefacct brokerage tierr. The key playyers are the prooducers, the
distribuutors and the vieewers.

T
There are severaal possible variaations to this pro
ocess: (i) existin
ng
oobjects in the so
ource video can
n be extracted and
a replaced witth
eexternally sourceed objects; (ii) personalisation
n may refer to a
ggroup of viewers acting as a viiewer group; an
nd (iii) the sourcce
ccontent may be scanned for su
uitable (undefineed) spaces wherre
oobjects may be inserted,
i
althoug
gh this may be precluded by th
he
aauthor of the source
s
video to
o prevent any insertions whicch
ccontravene the editorial
e
or artisstic requirementts of the original
pprogramme.

Figure 2. Personalised placcement overview

End-usser clients (PC cclients, set-top booxes) need to suupport object
processsing, e.g., decodding and renderinng needs to be ssupported in
advancced codecs. How
wever, these devvelopments willl occur as a
matter of course and aare not limited too the proposals inn this paper.
Potentiial network impplementations aree discussed beloow, although
the preecise configurattion is likely to be part of an ad-insertion
sectionn in the networrk. All current video distributtion formats
would be feasible, inncluding Satelliite TV, Cable TV, Cable
Interneet Protocol TV (IPTV), Telco IPTV, WebTV and Digital
Terresttrial TV. The vvideo head-end will be unaffected by the
requireement to host thee source content stream.

11.2 Persona
alisation and
d Filtering

N
Nowadays, therre are several techniques for
fo filtering an
nd
ppersonalization of
o contents:
•

Content-bassed Filtering (CBF) uses the description
d
of th
he
resource and the vieewer’s interestts to provid
de
ke
recommendations [9]. Thesse recommendattions do not tak
care about the informatio
on provided by
y other viewerrs;
therefore thee description of the resources is really relevant to
t
provide preccise recommendaations.

•

Collaborativ
ve Filtering (CF) techniques usu
ually consider th
he
comparison of ratings, prrovided by the viewers to th
he
milar viewers (concerning
(
theeir
resources, with other sim
profile) in order
o
to produce recommendatio
ons. Viewer-baseed
valuations or
o resource-baseed valuations are
a the two maiin
alternatives in this apprroach. Recently
y, some hybriid
approximatiions have been
n proposed, thaat usually are a
combination
n of content reccommendation and collaborativ
ve
filtering [10], [11].

•

•

2.1 D
Dynamic Object Integrration

Althouugh the source ffiles contain thee placeholders ffor imported
objectss, the proposed architecture muultiplexes prograammes in a
convenntional manner. Object integratiion is achieved aas shown in
Figure 3. The contentt (i.e., VoD) serrver hosts the ssource video
which contains the orriginal scene graaph stating the pposition and
details of reserved spacces into which obbjects may be im
mported.
The obbjects are to bbe selected andd served via ann associated
broadbband access froom the set-topp box to the Web-based
brokeraage platform annd object serverss. The set-top box can now
assembble the source aand the objects into the requirred play-out
accordding to the persoonalised graph. In this architeccture, unless
objectss are actually too be transmittedd via satellite linnk for other
reasonss, there is no requirement fo
for MPEG-4 Paart-6 DMIF
transm
multiplexing.

Collaborativ
ve Tagging (C
CT) systems alllow viewers to
t
describe co
ontents by meaans of tags and
d to share succh
description. These systems generate two different
d
types of
o
structures: taag clouds and fo
olksonomies [12]]. These structurees
can be useed for content recommendatio
on, and we caan
distinguish between
b
two diffferent approachees: (i) systems that
use taggin
ng information to improve recommendatio
on
algorithms [10],
[
where we can
c find the oness that consider th
he
number of resources tagged and the numb
bers of tags useed
[12]; and (iii) applications where
w
only taggiing information is
used for reco
ommendation [11].

The seet-top box can addopt several straategies to definee the content
of the user play-out sstream: (i) selecct, when defaultt objects are
transm
mitted, between tthe original sourrce with the deffault objects
and thee personalised sstream with the user-specific obj
bjects; or (ii)
self-sellect (or user-seleect) from a grouup of pre-selectedd objects for
more im
mmediate contexxt-specific reasoons.

The Case-based Reasoning (CBR) paradigm
m covers a rang
ge
of different methods for org
ganizing, retriev
ving, utilizing an
nd
indexing thee knowledge retaained in past cases [14]. The CBR
approach performs
p
inexaact reasoning based on th
he
determinatio
on of the similaarity between caases and includees
four phases: retrieve, reuse, revise and retaain. Basically, th
he
system retrrieves previous cases similar to the new on
ne
presented, reuses
r
the closerr ones (adapting them to the new
w
context), revises the proposed solution(s) and, finally, if it
was successsful, retains the new
n solution for future use. Casees
may be keptt as concrete exp
periences or a seet of similar casees
may form a generalized casee. CBR techniqu
ues provide a goo
od
solution to suggest
s
recommendations that worked
w
well in th
he
past, taking
g into account the viewer con
ntext, the vieweer
profile and the
t resource desccriptions.

There iis also the optionn for the object sselection and trannsmission to
be assoociated with thee conditional acccess data as partt of the user
access to protected programme coontent. In bothh proposed
architeectures there aree no proprietaryy coding standaards and no
developpment to existinng head-ends. Coonsequently, impplementation
of thee service is easily achievaable in existinng network
deployyments. The proccess is perfectly ffeasible in near-rreal-time.

2.2 A
Alternative Video Tech
hnologies

MPEG
G-4 has been inittially consideredd due to its predoominance in
major TV distribution networks. How
wever, an increassing amount
of videeo distribution iis done via the W
Web, especiallyy Web-based
“over tthe top” (OTT) TV play-outs, w
with a predictedd increase in
the usee of VP8 video ccoding. MPEG ppatent issues mayy complicate
the usee of scene-graph and transmultipplexing for object-based VP8
applicaations. Such conntent description and control alloows editorial
integritty which may orr may not be an iissue, dependingg on the view
taken bby content produucers. Ideally thhey would retainn full control

22. NETWO
ORK ARCH
HITECTURE
E

T
The proposed architecture
a
forr networked video personaliseed
pplacement in is depicted
d
in Figurre 2. This multi-ttier architecture is
cconstituted of fo
our main tiers: the content pro
oduction tier, th
he
ccontent distributtion tier, the co
ontent consumpttion tier and th
he
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Figure 3. Network Architecture for a range of distribution formats

contractual usage fee, i.e., an entertainment agency is paid for the
usage. However, if the service is to place an object into the video
stream for the purpose of advertising to the viewer, then there is a
value to an agency (e.g., an advertising agency) in placing the
object into the stream. Consequently, there is a two way
negotiation involved in the acquisition and usage of an object from
a library.

to restrict the types of objects traded in to their programmes. So,
Web-based TV applications would still allow the brokerage of
arbitrary objects into prepared source video content. Although
technical development is feasible, one of the main issues is likely
to be patents.

3. TRADED MEDIA COMPONENTS

In the scenarios envisaged here, objects are imported into
predefined positions given by the scene graph of the source
programme video. These imported objects have been defined
externally to the source video capture and coding and may even
belong to another presentation.

Libraries would therefore be populated with video objects
uploaded by content producers, advertising agencies, etc. The
objects carry play-out rights to be negotiated as they are required.
Due to the growing interest of video content producers and
distributors in personalised product placement, this proposal is
also concerned with seamless interoperability, scalability and
accessibility. For this reason the brokerage platform is offered as a
Software-as-a-Service (SaaS), Service-Oriented Architecture
(SOA) component with Web service interfaces, embracing
simultaneously the Cloud and the Service computing paradigms. A
similar approach has been proposed [16]. Whereas the “Cloud”
provides computing and data storage services anywhere, anytime
through a very robust infrastructure based on virtualization
technologies, SOA facilitates interoperable services between
distributed systems to communicate and exchange data with one
another, thus providing a uniform means for service users and
providers to discover and offer services [17].

Objects are sourced from libraries of objects made available for
trading by content producers. A likely business model is that the
libraries are third party operated repositories and are populated by
the object assets of, e.g., advertising agencies where the objects
represent the advertised merchandise or services. In this case, a
number of advertising agencies are utilising the libraries for this
purpose.

3.1 Networked Libraries and Brokerage

If media objects are to be utilised in this manner, we can consider
the evolution of a more sophisticated and complex media market.
Extending the scenario given in Figure 1, consider that the viewer
of the programme has a profile known to the service operator
which is likely to be based on previous viewing history, etc. This
profile determines exactly which object is to be selected from a
range of possible libraries. This activity would likely take place in
a commercial environment in which the objects are traded
(possibly in near-real time) from a library which provides the
suitable object for an agreed contract and associated service level
agreements.

3.2 Personalised Product Placement Service

Targeted advertising is now one of the main investment areas for
commercial TV distributors. For example, Packet Vision provides
technology for targeted advertising in IPTV based on viewer
profiles. They claim that “the average increase in the value of a
targeted ad spot is at least 50 %” [18]. They also claim a better
viewer experience (because it is more relevant).

In this scenario it is possible that the object could be selected from
a trawl of a number of libraries. Content metadata is required to
describe (i) the objects available in the libraries and (ii) the
requirements of the video stream requesting the object. It is also
likely that there is a commercial value attached to the objects,
depending on the type of interactive service being offered. For
example, if the video stream requires an object for an interactive
service requested by the viewer, the object may attract a

However, it is likely that advertisements will become increasingly
personalised, sophisticated, and will find their way into the main
programme content. Personalised product placement is a
consequence of this. For example, a media object specifically
selected based on the viewer profile is acquired following
negotiation for contractual usage fees and integrated into the
content at an appropriate position in the programme.
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Itt is significant to note that pro
oduct placementt has been undeer
ggreat debate. Recently,
R
the UK
U regulatory body
b
Ofcom haas
w
withdrawn restricctions on produ
uct placement an
nd this practice is
sset to continue. One of the driv
ving forces is th
he requirement to
t
fu
fund the large gro
owth in TV chan
nnels.

•

W
Whilst the majo
ority of TV dellivery is via saatellite, cable an
nd
teerrestrial TV, Teelecommunicatio
ons operators (Teelcos) are movin
ng
innto the TV deliivery market to maintain the reevenue growth of
o
thheir broadband installations. Th
his has resulted in the growth of
o
PTV in the Telcco market and iss now driving caable TV providers
IP
toowards an all IP
P platform, includ
ding their own IP
PTV service [19
9],
[20].

•

T
The advantage of
o all-IP platform
ms is the integrration of all useer
sservices (includin
ng Web browsing and voice serv
vices). This allow
ws
uuser data to be co
ollected and proccessed, resulting
g in user profiling.
T
The next growth area for TV dellivery is increasiingly personaliseed
sservices. Targeteed advertising is
i currently an area of massiv
ve
innvestment.

•

thhe higher the nuumber of times the user has ussed a tag to
deescribe a video and the higher tthe ratings he/shhe has given
too that video, thee higher the weeight of the tagg in the tag
clloud.
Thhe video tag clloud (Figure 4) contains all thee tags users
haave provided to describe a partiicular video. Thhe higher the
nuumber of userss who have deescribed this viideo with a
paarticular tag, thhe higher the weeight of this tagg in the tag
clloud.
Thhe target user ttag cloud (Figurre 4) belongs to a video and
it describes the taag cloud that the perfect visitor oof this video
shhould have. Thiss tag cloud is composed from thhe tag clouds
off the users who have rated thiss attraction weigghted by the
giiven ratings.
Fiinally, a group tag cloud can be constructed considering
thhe sets of tags frrom a group of uusers in order to recommend
viideo contents thaat can be suitablle for the whole sset of users.

33.3 Furtherr Commerciial Services
B
Beyond the pro
oduct placemen
nt scenario, we envisage grou
up
vviewing, training
g, education, social networked
d user generateed
ccontent or cultture-based personalization as potential futurre
ccommercial serv
vices. The interaactivity of perssonalised servicees
aallows groups off viewers to be addressed
a
by con
ntent personaliseed
too the group rather than the individual, allowing morre
ssophisticated gro
oup-working and group-entertainment activitiees.
Innformational co
ontent, training and
a education are
a areas likely to
t
bbenefit from the personalisation of content. For example, trainin
ng
vvideo content maay adapt to the attainment
a
levels achieved by th
he
inndividual, or adaapted to an indiv
vidual's context, location, etc. Th
he
innserted personaalised clips may
y also be from
m user generateed
ccontent derived within a sociial networking group or circle
aallowing group-aauthored and shaared content. Fin
nally, objects caan
bbe replaced depending on the cultural traditions of the vieweer
aaudience, e.g., the
t removal of alcoholic conteent from a videeo
sscene.

Figure 4.. Social content--based filtering

Altogeether, a folksonoomy (bottom off Figure 4) is crreated as an
undireccted graph wherre nodes are the tags in the system and arcs
represeent the relationsships between thhe tags they linkk [21]. This
relationn is increased eevery time twoo tags appear toogether in a
video tag cloud. Hencce, this structurre reflects the rrelationships
amongg the tags of the ssystem.

Inn many of thesee examples existiing content is reeused for differen
nt
taarget audiences. It also allowss content to maaintain topicality
y,
fr
freshness and avo
oid obsolescencee.

44. VIEWER
R PROFILIING

Thereffore, in order to ffind the best posssible objects to iinsert within
the maain stream, we model every vviewer as a CBR case that
containns all his/her peersonal and semaantic data togethher with his
tag clooud resulting froom his social interactions in the Web site of
the conntent distributorr provider or froom the previous selection of
video sstreams he/she hhas done. From all this data, a C
CBR engine
will uuse classical ffiltering techniqques [21] enhanced with
collaboorative tagging [222] to search forr recommended oobjects to be
inserte d. In case that the objects aree distributed ovver a set of
databasses, we can folloow a P2P schemee as the one that we describe
in [200] to perform tthe distributed search, selectinng the most
approppriate objects conncerning their chharacteristics andd the viewer
profile .

Inn order to achiev
ve a good viewer profiling and to
o provide the beest
ppossible object in
nsertion experien
nce, we considerr a combination of
o
thhe techniques deescribed in sectiion 1.2 . Under this
t approach, we
w
w
will explore new combinations off those isolated techniques that we
w
hhave applied successfully to otheer contexts in the past ([21], [22
2],
[23], [16]), adap
pting them to the particularitiies of the med
dia
sscenario.
T
The approach wee propose consid
ders the creation
n and maintenancce
oof viewers’ proffiles as CBR casses containing information abou
ut
ppersonal, social, professional, cu
ultural, political or religious datta.
O
On the one hand
d, the use of CB
BR techniques caan be very usefu
ful
w
when managing ontologies and semantic
s
data. On
O the other hand,
w
with Web 2.0, prrofiling has evolv
ved from an individual to a social
aactivity, allowing the profile off any viewer to
o be enhanced by
b
ssocial networkin
ng, especially by
b means of folksonomies
fo
that
eemerge thanks to
o the use of collaaborative tagging
g [22]. These tag
gs
aare used to comp
pose three differrent tag clouds, which
w
are used to
t
ccalculate the reco
ommendations:
•

The viiewer profiling activity is carrried out by proofiler agents
launchhed by the disstributors to moonitor all relevvant viewer
interacctions – see Figurre 5.
By releevant interactionns we mean all types of viewerr interaction
that caan be filtered bby the distributoor: selected viddeo streams,
Interneet browsing acttivity, social nettworking, etc. T
The profiler
agents rely on the propposed approachees to create and m
maintain the
individdual viewer profiiles.

The user ta
ag cloud (Figuree 4) contains all the tags provideed
by the user weighted by thee ratings he/she has
h provided; i.ee.,
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objectss they hold or sseek to insert inn the viewer streeam. On the
other hhand, any entityy can discover, ddownload and iinteract with
any seervice (agent) automatically. D
Distributors andd producers
negotiaate the price of pprogramme timesslots.
All viddeo objects are M
MPEG-4 instancces annotated in an MPEG-7
based OWL ontologyy. This applies both to the soource video
objectss (the viewer-seelected video sttreams) and to the external
video objects (autom
matically selectted and inserteed by this
framew
work).
The brrokerage platforrm is a compeetitive Multi-Aggent System
(MAS)) where enterpriise agents (prodducers and distriibutors) and
markett regulator meeet in order to trade media components
accordding to the markeet profiles of thee agents and the rules of the
markett. The resulting M
MAS, which is structured in thrree layers, is
compoosed of:

Figure 5. Vieewer profiling

55. BROKER
RAGE PLA
ATFORM

A
An overview of the platform is shown in Figurre 6. The artefaact
bbrokerage tier iss responsible fo
or the dynamic selection of th
he
oobjects to be in
nserted in the viewer
v
play-outt stream. This is
aachieved through
h automated agen
nt-based negotiation involving th
he
vvideo content producers and distributors.
d
Thiss functionality is
eexposed to the involved partties as a Softw
ware-as-a-Servicce
ccomponent. A service-centric model is prop
posed to provid
de
pproducers and distributors an auttomated negotiattion service baseed
oon Web Service interfaces, SOA
S
and SaaS approach. Succh
ccombination is, according to [24], an intereesting attempt to
t
ccombine the stren
ngths of SOA, Web
W Services, ageent-based system
ms
aand instant messaging technolo
ogies. The idea of developing a
m
multi-agent automated negotiaation system integrated in a
sservice-oriented architecture iss feasible and meaningful fo
or
ee-commerce orien
nted intelligent trading
t
applicatio
ons [25].

P
Producer
1 GUI

P
Producer
p GUI

Ennterprise Interfaace Agents that constitute the interface of
prroducers and ddistributors withh the platform
m. They are
reesponsible for taaking the inputs,, spawning or reeconfiguring
thhe enterprise aggent accordinglly and reportinng back the
reesults. Each com
mpany can speciffy new media obbjects, create
annd update view
wer profiles annd define and refine the
ennterprise market behaviour.

•

Ennterprise Agents that representt producers and distributors
w
within the platform
m. These coarsee grain agents aree configured
viia the correspoonding Enterprisse Interface Aggents. They
paarticipate, uponn invitation, inn specific negootiations by
laaunching delegatte agents at the m
marketplace.

•

M
Market Profiler Agent that is the administraator of the
pllatform, e.g., speecifies the negotiiation protocols aavailable.

•

Ennterprise Deleggate Agents thaat are small ggrain agents
reesponsible for ttrading program
mme timeslots oon behalf of
Ennterprise Agents at the marketp
tplace. Their ephhemeral life
teerminates upon success or failuure in the negotiiation round
foor which they weere invited to parrticipate.

•

M
Market Agent tthat governs tthe marketplacee. Delegate
Ennterprise Agents are required tto register with the Market
A
Agent in order to participate in anny negotiation.

Admin GUI

Distributor1 GUI Distributord GUI
G

Enterprise
Layer

Market
Service
Registry
AgProd1

Marketplace
Layer

Interface
Layer

T
The producers an
nd distributors of
o media contentt are modelled by
b
aautonomous inteelligent agents. These
T
so-called enterprise agen
nts
m
must, on one haand, be entirely
y controlled by their real worlld
ccounterparts to ensure the privacy of the co
ompany strategic
kknowledge and, on the other hand, be fully
y compatible an
nd
innteroperable witth the remaining
g components of
o the framework
k.
T
The latter is achiieved by the ado
option of a Web Service interfacce
gguaranteeing inteeroperability and
d allowing the crreation of looselly
ccoupled enterpriise agents that can enter and leave freely th
he
pproposed transacction environment. The resultin
ng SOA relies on
o
U
Universal Descriiption, Discovery
y and Integration
n (UDDI) servicce
registries to hold
d the description
ns of existing ag
gent services. On
O
oone hand, produ
ucers and distriibutors can pub
blish, update an
nd
remove their serrvice description
ns – metadata deescriptions of th
he

•

Delegatei
AgProd1

AgProdp

AgDist1

AgDistd

Delegatei
AgDist1

Delegatej
AgDistd

Market
Profiler
Agent

Delegatej
AgProdp

Market
Agent

Figure 6. Brokerage platfform
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T
The top layer – the Interface Laayer – is compo
osed by enterprisse
innterface agents, including the platform
p
adminiistration interfacce
aagent; the middlee layer – the Enteerprise Layer – holds
h
coarse graiin
aagents representiing producer and distributor entterprise agents as
a
w
well as the marrket profiler ageent; and the bo
ottom layer – th
he
M
Marketplace Lay
yer – contains fin
ner grain delegaate agents and th
he
m
market agent.

isep’s viewer ad alignnment; (ii) bcu_jjaguar_convertibble_delegate
represeenting the convvertible ad propoosed by bcu’s aagency; (iii)
tum_bm
mw_convertible__delegate repressenting tum’s connvertible ad;
and (ivv) uvigo_citroenn_convertible_deelegate represennting uvigo’s
converrtible ad. Figuree 7 shows the eenterprise agentts Graphical
User Innterface (GUI) aand the list of ennterprise and delegate agents
in the pplatform.

T
The MAS brokerrage platform is being
b
implementted using the Jav
va
A
Agent Developm
ment Framework (JADE), th
he Web Servicce
Inntegration Gatew
way (WSIG) ad
dd-on, the Web Service Dynamic
C
Client (WSDC) add-on
a
and the UDDI4J
U
API to interact
i
with Weeb
S
Services. The UDDI
U
service reegistry used is jUDDI, an opeen
ssource Java implementation of the UDDI speciification for Weeb
S
Services. All intterlayer commun
nication is achieved through th
he
W
Web Service inteerfaces.

The firrst action of eachh delegate is to ccontact the masteer enterprise
agent aand download hhis negotiation pprofile. In this eexample, the
negotiaation profile inccludes, among otther features thee negotiation
protocool, minimum priice per second, m
maximum price per second,
price aadjustment tacticc, etc. The threee advertising aggencies have
identiccal price per second boundaaries, but diffferent price
adjustm
ment tactics, ressulting in diversse negotiation pprofiles: bcu
has ann exponential prrice adjustment tactic, uvigo a linear price
adjustm
ment tactic and tuum a random priice adjustment taactic.

55.1 Persona
alisation of Advertising
A
g Content

T
The content distrributor, triggered
d by this need, seearches the UDD
DI
registry for apprropriate content producers, find
ds bcu, uvigo an
nd
tuum and invites them for a neg
gotiation round using
u
the Iterateed
C
Contract Net neg
gotiation protocoll (ICNET) [26].

The issep_convertible__delegate takess the role of the ICNET
initiatoor, issuing calls for proposals, aand the bcu, uviigo and tum
delegattes the role of pproposal proponnents. When thee negotiation
round finishes, all ddelegates report back their ressults to the
correspponding enterpprise agents. The initiator agent –
isep_coonvertible_deleggate – accepts the highest prroposal that
satisfiees his minimum
m price per seccond value andd rejects all
propossals that do nott meet this criteerion. In this example, the
winnerr was bcu with aan exponential pprice per secondd adjustment
tactic.

U
Upon acceptancee, four new deleegate agents aree launched at th
he
m
marketplace layeer: (i) isep_convvertible_delegatee representing th
he

Figure 8 shows the bbehaviour of thee different deleggates in the
markettplace.

S
Suppose there arre three content producer enterp
prises (advertisin
ng
aagencies) – bcu
u, uvigo and tu
um – and a co
ontent distributo
or
eenterprise – isep – registered at the
t platform. Fu
urthermore, isep is
loooking for an ad
a alignment fo
or a viewer with
h a strong sporrts
pprofile and an exp
pressed interest in
i cars.

Figurre 7. Enterprise agents
a
and the lisst of JADE agentss
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Figure 8. Delegate agents negotiation behaviour

6. CONCLUSIONS

This proposal for personalised video is based on the viewer’s
current profile and context (the programme selected, the location,
the day of the week, the season, etc.) and is achieved through the
automated insertion of dynamically selected video objects into the
viewer’s play-out stream. The proposals here allow an automated
(and near real-time) approach to the personalisation and adaption
of networked video.
We are focussed on the personalised product placement scenario,
which is a relevant and timely service for next generation online
marketing and advertising, although a number of other commercial
personalised video services are equally applicable. Our approach is
based on MPEG-4 standards using object based video and utilising
MPEG-7 for metadata storage. All major TV distribution formats
are achievable with the architectures addressed in these proposals,
and no proprietary technology or protocol is proposed.
To trade the objects into the video play-out, we adopt a brokerage
platform based on intelligent agent technology that is exposed as a
Software-as-a-Service component, ensuring interoperability and
allowing the migration of the platform into the Cloud. Agencies,
libraries and service providers are represented in a commercial
negotiation to facilitate the contractual selection and usage of
objects to be inserted into the video play-out stream.
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