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1 Executive Summary

This document serves as an introduction and the msaual of the Recommender System
Second Prototype, which is a software componentldped within the WP6. The goal of this
document is to give an introduction to the secoralgbype of the Recommender System in-
cluding its requirements and history, and to ginerdaerested reader an explanation on how to
set up and use software components of the Recomen&ydtem Second Prototype.

The Second Prototype of the Recommender Systerneigesult of the work carried out

within the WP6, Personalization and Feedback. phigotype represents an evolution of the
Recommender system developed within the Periodtheoproject, which was delivered as a
demonstrator in D6.2 “First prototype of the Recoemater System”. The results of user
evaluations of the First Prototype and new requéneis for the further development were
presented in D9.4 “Revised Requirements Analysidiich served as an input for develop-
ment of the specification of the Second Prototylge final specification of the Second Pro-
totype which includes functionalities and systencthdaecture was delivered as D6.4
“Specification of LIVE Recommender system”. Thididerable was serving as a specifica-
tion for the implementation of the Second prototgpé#ware components.

This document includes the following content:

» Section 2 gives an overview of the contents angead this deliverable, and relation
to other deliverables of the LIVE project.

» Section 3 presents an introduction to the RecomereBgstem, its role within the
staging process, and its deployment within overddE Staging system.

e Section 4 gives an overview of the setup of theoRenender system and the prereg-
uisites to use it.

» Section 5 gives an overview of the services whiehpaovided by the Recommender
system, and gives instructions on how to startus®sithem.

* Section 6 presents an introduction to the FeedBgugMdication, which is one of the
software components of the Recommender system 8dewtotype. It serves as a
user manual and it explains the user interfacegares examples on how to efficiently
use the Feedback Application in the live producgorironment.

* Section 7 presents an introduction and user masfuhle Recommender Application,
which is the second user application of the Reconteesystem.

© LIVE Consortium, 2007 Page 6 / 55
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2 Introduction

The integrated project “LIVE Staging of Media EV&n{LIVE; FP6-27312) aims to create
novel content production methods and tools forradeve digital broadcasters to help them to
stage live media events such as the 2008 OlympmeeSa

To enable staging of live media events, appropti@iés have been developed within the pro-
ject. The tools developed within the LIVE projetf(E Production Support System) will
support production of novel interactive and peréiesad digital TV content. In order to
achieve this goal, personalised content selectiethads and tools need to be developed for
the production and users of the system need tpprpriately modelled. The Recommender
System is one of the LIVE subsystems which enaptrsonalised content selection, user
modelling and consumer feedback observation.

During the Phase 1 (M1-M18) of the project, Finsitptype of the Recommender system was
developed and delivered as a demonstrator withinetable D6.2. A new cycle of develop-
ment started with user evaluations of the Firstqiype, which are described in D9.4 “Re-
vised Requirements Analysis”. This document wasasgish for the development of the
specification of the second version of the Recondeersystem, which is described within
deliverable D6.4 “Specification of LIVE Recommendgstem”. The D6.4 served as a speci-
fication for the implementation of the Recommen@sistem Second Prototype software
components.

In the remainder of this document, the softwareudwentation of the Recommender System
Second Prototype is given. The goal of this docunsealso to serve as an user manual for
the applications which are part of the Recommegystem Second Prototype.

Scope of the document

In the remainder of this document, the softwareudwentation of the Recommender System
Second Prototype is given. The goal of this docunsealso to serve as an user manual for
the applications which are part of the Recommegstem Second Prototype.

* Section 3 presents an introduction to the RecomereBgstem, its role within the
staging process, and its deployment within overddE Staging system.

» Section 4 gives an overview of the installation aetlip of the Recommender system
and the prerequisites to use it.

» Section 5 gives an overview of the services whiehpaovided by the Recommender
system, and gives instructions on how to startus®sdthem.

* Section 6 presents an introduction to the FeedBgugMdication, which is one of the
software components of the Recommender system 8demtotype. It serves as an
user manual, it explains the user interface anéggexamples on how to efficiently
use Feedback Application in the live productioniestument.

* Section 7 presents an user manual of the Recomm@épgdication, which is second
user application of the Recommender system.
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Relation to other deliverables

This document is based on the developments whick presented in the following reports:

» D6.2 “First prototype of the Recommender Systemd emonstrator of the first pro-
totype of Recommender System and its GUIs.

* D6.3 “Report on Content Selection Methods” desaithee content selection and per-
sonalization methods. These methods are partlyeim@hted within the Second Proto-

type.

« D9.4 “Revised Requirements Analysis” presents tesafluser evaluations of the First
Prototype and new requirements for the further dgreent of the recommender sys-
tem.

 D7.5 “Extended Specification of the Intelligent Med-ramework” provides the de-
scription of middleware services provided by thielligent Media Framework. These
services and data models are used by the Recomm®ystem Second Prototype.

* D9.5 “Revised system architecture” provides ovesp#cification of the system archi-
tecture, workflows and functionalities of the LIN&aging support system. A part of
these functions and workflows are implemented witRecommender system Second
Prototype.

» D6.4 “Specification of LIVE Recommender system” v&asving as a specification of
the system architecture, services and applicationtghe implementation of the Sec-
ond Prototype software components.

This document is also related to the following d&iables, which will provide further details
on the topics presented in this document:

« D6.7 “Archive content recommendations for persa®ali TV production” will de-
scribe in detail the content search, contextuatisahnd personalisation algorithms
implemented and tested within the Second Prototype.

« D6.8 “Feedback collection, analysis and interpretétwill describe algorithms for
analysing consumer feedback, presentation of aisatgsults, and interpretation of
these results within live TV production.
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3 Recommender System Second Prototype Over-
view

This chapter gives a high level overview on thesadf the Recommender System within the
LIVE system. This view should help to better unthand the context of the following chap-
ters giving more specific information about systemctionalities, system architecture, ser-
vices and theirs interfaces.

3.1.1 Roles of Recommender System within LIVE stagi  ng process
Main roles of the Recommender System within LIVEteyn are the following:

Support of the LIVE production by providing content recommendations to the Video
conductor

The main role of the Recommender System is to sup@w conducting workflows of the
LIVE Video conducting system by providing automagcommendations of content suitable
to be included in the program. The Recommendere8ystnplements automatic methods to
find and recommend archive content, which will lsedito help the Video Conductor in find-
ing the related audio-visual content from the arebj and will enable him to react to live
events. Because of the huge amounts of AV matavailable in the TV archives, the content
selection and finding functionalities of the Recoemder System can be also successfully
employed during the program preparation phase, evtter editor would get automatic rec-
ommendations of archive content for the given stibje

The Recommender Application software componentraviding the fore-mentioned func-
tionalities to the editor and his team. The Recommuiee Application is described in details
within Section 7 of this document.

Collection, analysis and presentation of the Consumer feedback

The Recommender System is the system componentginehich information links to the
Consumer systems are established. The Consumesnsystrepresented by the application
running on the consumer’s set-top box or other @ewice, which is connected to Recom-
mender system through suitable communication chgals® called the Feedback Channel).

The availability of consumer feedback informatienone of the central requirements to the
LIVE system. The collection of consumer feedbackng of the roles of the Recommender
System. The feedback from each Consumer will blecteld, stored and analysed by the Re-
commender System services.

Analysis of the feedback will provide two kinds iofformation. First, the analysis of the
feedback from the single consumer will be performetich will result in a detailed user
model of the Consumer. This information will enapérsonalized services for the consumer.

The second goal of the analysis is to calculatissitaal information on the whole TV audi-
ence, which will be available to the Video conducteeedback from many (or all) of the TV
consumers will be taken into account to deriveistaal information on the audience. The
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software components which provide storage and arsabf consumer feedback are described
within chapter 5.

A Feedback Application was developed, so that tited conductor is able to setup feedback
analysis parameters and to review the aggregaaidttal information on his audience. Dif-
ferent feedback modalities such as voting resuitsrating results are shown. The Feedback
Application is presented in more details in chapter

3.1.2 Deployment of Recommender System within LIVE  Staging
Support System

The Recommender System requires supporting serammgslata models to perform its func-
tions. It is implemented as a set of componentRiwitIVE production support system. The
components use other components and services af\iieproduction support system.

@ Recommender Application

Editor

@ Feedback Application

Video conductor

Intelligent Media Framework
Required LIVE services

Recommender System

Figure 1: Recommender system components and ititaradbetween them. Only compo-
nents which are related to the Recommender systeishawn here.

Figure 1 represents the Second Prototype implerentaf the Recommender System as a
client-server platform, whose components are:

 Recommender Applications, a client applicationgtesni in Java which use services of
the Recommender Server,

* and the Recommender Server, which hosts the seraitg databases of the Recom-
mender System. It must be stressed out, that Reeohen services and database can
be installed on one physical server. If increasediopmance is required, it can also be
distributed over more physical servers.

To perform those two basic functionalities, Recomdsx System has to interact with other
LIVE subsystems. These are:

* Intelligent Media Framework (IMF),
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* Return Channel Server,
e ITV Application Control,
*  AMP Gateway.

The IMF (described in D7.5) is responsible for doenbination of content based knowledge
with social based consumer knowledge and actscasitaal storage of Intelligent Media Ob-

jects, which are video objects, enriched with eoted metadata. The IMF provides a func-
tionality of searching for these media objects, ahiare then rated and sorted by the
Recommender System according to the selected V@uadiiénce profiles. The Recommender
System sends a search query, composed out of prowaelated keywords, to the IMF,

which in return sends a list of video clips.

The Return Channel Server (described in D8.2) plewiconsumer feedback collection. A
consumer, who sits in front of TV and a set top,ldwas an option to rate show or content, or
to vote on an explicitly defined poll. When the weeeates feedback, it is collected by the Re-
turn Channel Server and sent to the RecommendéerSyte be stored, further analysed and
presented to the Video Conductor.

The AMP Gateway (described in D8.2) serves in théELsystem as a remote control to the
Grass Valley K2 A/V server, storing archive clipskiroadcast quality. These clips are pro-
vided to the video conducting team for usage dutiegstaging of the live event through the
Recommender System, recommending the stored dipsdoon profiling and filtering algo-
rithms. When the Recommender System recommendsea iip, it can also trigger a play-
back of that clip on a K2 Server through VDCP Proxy

The ITV Application Control server (described in.BPprovides the Feedback Application
with information regarding the ITV Application meges. This includes description of all
messages initiated by the Video conductor and @ideto his viewers, for example text of
voting question, and possible answers. By usingyittformation, the Feedback Application is
able to show resulting feedback of the audiencthéogiven message (voting, rating, ques-
tion) of the Video conductor (see Section 6).

© LIVE Consortium, 2007 Page 11/55
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4 Requirements and Setup of RS

This chapter describes installation and setup efRecommender System components, the
service applications and the user applicationsr(irgerfaces). It includes the software re-

quirements for the Recommender System and desdtibesontents of the Second Prototype
Package on the CD.

4.1 Recommender system installation

The application installation process is written W¥mdows XP SP2 and should also work on
XP SP3. When performing installation and running ¢lemo, the user should have adminis-
trator privileges on the machine being used. Fitesadtware on the computer should be dis-
abled or configured prior to running and installithgg demo (The application accesses the
locally installed database which is running on [33®6).

To install and run the demo 3 components are reduir
1. Working Java run time environment (JRE),
2. Database containing the data (MySQL server),
3. Recommender system applications with appropriatéigaration and data files.

Files needed for installing and running are comaim the folderLiveRecommenderSys-
temSP This entire folder should becopied to the target PC, for example in the C: root
folder.

Inside theLiveRecommenderSystemfRler, there is &eedbacklinstallatiorsubfolder. The
folder contains third party software with includes®nce files.

It is required to obtain and setup working Javatmne environment (JRE). It can be obtained
from Sun Java homepadatp://java.sun.com/ Required JRE is contained in JDK 6 Update
6, available on given site, but this is a subjéattmnge in the future: there will be newer ver-
sions available. JDK 6 Update 6 is bundled in arstailation filejdk-6u6-windows-
1586-p.exe . All further instructions will assume this file wabtained.

To install database it is required to have MySQiveeinstalled and running. The easiest way
to do so is to obtain XAMPP package, which contalatabase engine and database manage-
ment tools. The XAMPP package is obtainable from M&P homepage:
http://www.apachefriends.org/en/xampp.html

Installation of the Java Runtime Environment

To installJRE, please run the
jdk-6u6-windows-i586-p.exe
This will install JRE 6 update 6 on the machine.
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Installation of the database

To install the database, one should obtain databagme bundled in XAMPP package and
follow the install instructions provided on the XAN? homepage.

After the databse is up and running one should mnguired database structures and data
by importing the files /LIVERecommenderSystemSP/Feedbackinstallation/alp/du
live_offline.zip and /LIVERecommenderSystemSP/Feedbackinstallation/ainp/du
live_online.zipusing the database management tools providedXAMPP distribution. An
elegant way to do it is to point browsertttp://localhost/phpmyadmiand use the provided
import function.

Directory structure and content

The directory structure is shown in the followirdple:

Directory Description

LIVERecommenderSystemSP Main directory of the RS Second Prototype,
containing all the files needed to install and
run.

LIVERecommenderSystemSP \ Feedback- | Files needed to run the Feedback Applica-

OnlineApp tion in online mode (working LIVE system
required).

LIVERecommenderSystemSP \ Recommendeéiles needed to run the Recommender Ap-

Application plication.

LIVERecommenderSystemSP \ Feedbackins@ystem database structure and data| for

lation online and demo version.

LIVERecommenderSystemSP \ FeedbackDeFiles needed to run the Feedback Applica-

MOApp tion in demo mode (stand-alone mode).

There are two versions of the Feedback Application:

¢ Feedback Application Demo. This version is a stand-alone (demo) mode ofRéed-
back Application for the end user (video conductarich only requires the locally in-
stalled database. This demo application allowsuder to test all functionalities on the
consumer data gathered during the Olympics Triamper of consumers on channels, re-
sults of votings etc.).

¢ Online feedback services and application. FeedbackOnlineApfolder includes all Re-
commender system components regarding feedbaclksealhese are actual compo-
nents which need to be connected to other LIVEesystomponents. They allow on-line
collection of consumer feedback, on-line analysid presentation of the feedback to the
Video Conductor. In order to install and test oalif®edback, the whole LIVE system
must be set up and properly configured. These coemits are part of the Second proto-
type which was used during the Field Trial.
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4.2 Setting up Recommender system

Following are descriptions of flags in the RecomderApplica-
tion/ConfigRecommenderSystem.cahiich concerns different LIVE components. Thede se
tings should be edited on a target system accorttingctual URLs and settings of used
servers. By adding a # symbol on the beginning e the line is commented and effec-
tively turned off. This is useful, because it canused instead of deleting the whole line.

Database setup

databaseName = uol_feedback_online Name of the database

databaseServer = localhost Database server. Use localhost if using a|da-
tabase on the local computer, use another
server if indicated.

databaseUserName = root Database username

databasePassword = live123 Database password

Feedback collection service

useFC = true Application should use the Feedback collec-
tion service

fcLocal = true Feedback collection service is located on|lo-
calhost, otherwise fcURL Is used.

fcURL = http://live.fe.uni-lj.si Name of the server where the Feedback col-
lection service is located.

fcPort = 9990 Port on the server where the Feedback collec-
tion service is located.

IMF service

uselMFServices = true IMF services should be used.

imfServer = live.fe.uni-lj.si The URL of the IMF server.

AMP gateway

useAMPG = true AMP gateway should be used.

ampGatewayLocal = false true : ampGateway server is localhost; false:
ampGatewayURL is used

ampGatewayURL = http://live.fe.uni- The URL of the AMP gateway.

lj.si:8080

ITV control service

uselTVControl = true ITV control should be used.

iTVControlLocal = false true : ITV control server is localhost; false:
iTVControlURL is used

iTVControlURL = The URL of the ITV control.

http://live.fe.uni-1j.si:8080
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4.3 Starting the Recommender system

To run the complete application, a series of bétek located inside theiveRecommender-
SystemSkolder need to be run in the sequence shown below:

Running the demo (stand-alone) Feedback Application

1. Please start the database first by running the @iredB.bat,. This will start the data-
base engine.

2. Then please start the Feedback Application by ngwminFDApp_Demo.bat.

Running the online feedback services and Feedback A pplication

All batch files are located in the root folddVERecommenderSystemSP.
1. Please make sure, database is up and running.
2. Please start the feedback collection server byingriizirunRecServer _Online.bat.
3. Please start the feedback analysis service bymg@aiunFDAnalysis Online.bat.
4. Please start the voting analysis service by runBingnFDAnalysisVot_Online.bat.
* when the window opens, if prompted, clicgtart service"
5. Please start the Feedback Application by rundingnFDApp_Online.bat.

Running the Recommender Application

The Recommender Application is located inside RezommenderApplicatiofolder. It is
started by runninun_Recommender .bat file.
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5 Recommender System Services

This chapter provides an overview of the systerhitecture of the Recommender System for
the Second Prototype. It outlines the system comptsnthat the Recommender System is
composed of and defines the interfaces throughtwthie Recommender System components
communicate with each other and other componeritsnthe LIVE Production Support Sys-
tem. Databases that store Recommender Systemrdaitsa described.

5.1 Feedback Collection service

Description

The Feedback Collection Service is responsiblediecting Consumer’s feedback provided
by the Consumer System through the feedback channel

* Collects and stores explicit consumers’ feedbaditirfg for one of the presented options
or rating of the content),

» Collects and stores consumers’ actions or impfieatiback (channel switching).

* Retrieves information of the messages which aregmted to the Consumer (questions,
answers for the voting)

This service maintains a database of consumer &kdd he Feedback Collection service is
called by the Return Channel Server which aggreghtedback information from several
consumers and sends it as an XML file to the Recentdar System.

Usage

The Feedback Collection service is periodicallyezhby the Return Channel Server when it

receives new feedback from consumers. The Retuami@H Server acts as a proxy between
the Feedback Collection Service and the Consurset’sop boxes. This means that Feedback
collection service is independent of the actual eser’s device and connection, and several
Return Channel servers can be deployed for diffeeed user clients (such as MHP STB,

ipTV STB, mobile TV etc).

The Feedback Collection service (Second Prototigéglivered as a java program which lis-
tens on the specific port and connects to the Retamder system database. The JAR file is
located in theFeedbackOnlineApolder and is called-eedbackCollectionServer.jailhe
service is started by the following command:

java —jar FeedbackCollectionServer.jar

When started, a log filEeedbackCollectionRolling.log created and the level of the logging
can be set up in th@nfig\ConfigLogging.xnfile.
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5.2 Feedback Analysis service

Description

This service provides analysis of collected fee#lbaud therefore provides aggregated data
and statistics on the current audience which i<hmagy the program. The professional user
(Video Conductor, editor) is interested in realdigata about his viewers, which includes the
preferences of the channel viewers, how they restshow, the results of voting and channel
statistics.

The service actually consists of two services. €hm® Feedback analysis, which analyzes
channel observers through time, and Voting analygich analyzes the user voting events.

Feedback and Voting services are analysing the ddiigh is entered into feedback analysis
database by the feedback collection service. FoiFdedback service to work properly, it is
crucial to have relations userID - groupID definedhe database. UserID and grouplID are
numerical integer values. For the Voting servics itrucial to have notification data (notifi-
cation ID and answer ID, which are numerical) ezdento the database. Notification data is
entered into the database by the feedback coltesgovice, which obtains the data from the
ITVControl.

Both services periodically check the state of tambase. If new events (channel switch, vot-
ing) since last check have emerged, the servicalysmthese records and records analysis di-
gest. These digests are used by the Feedback Gligh wresents the data to the Professional
user.

Installation of the service

To install the service the supplied jar fild&sDAnalysis.jar FDAnalysisVotings.jar along
with the configuration filegConfigRecommenderSystem.canfl ConfigLogging.xm)lcan be
used. The properties in the configuration @lenfigRecommenderSystem.confst be set in a
way that they comply with the system configurati@pecial attention must be paid to the
properties

» databaseNameéName of DB on database server

» databaseServetJRL to the DB server

» databaseUserNameser name for usage of the abovementioned DB
» databasePassworgassword for usage of the abovementioned DB

» feedbackAnalysisServerFullContrdtrue/false] True: user is given control over the
feedback analysis service when feedback analysrerses started via feedback analy-
sis server user interface; false: the service aiaidmatically when feedbackAnalysis
application is started, starting the analysis fthmtime of the run.

» feedbackAnalysisServerServiceSiedglay in ms between two consecutive feedback
analysis runs. Please don't set this value too lmcause it will seriously hinder the
performance of the machine, the service is runomg

» feedbackAnalysisServerAnalysisGranularitgranularity of the computed channel
switch analysis in ms. Please don't set this vabeelow, because low value will pro-
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duce overwhelming amount of database records, ustyicrippling the system per-
formance.

Starting the Feedback analysis service

The Feedback analysis service can be started bingssommand from the command line:
java —jar FDAnalysis.jar

If started without parameters it will read datanfroonfiguration file and act according to the
configuration parameters. It can also be run wadmmand line parameters which override
setting in configuration file. These parameters are

» feedbackAnalysisServerFullContrdtrue/false] True: user is given control over the
feedback analysis service when feedback analysrerses started via feedback analy-
sis server user interface; false: the service stadmatically when feedback analysis
application is started, starting the analysis fthmtime of the run.

» feedbackAnalysisServerServiceSiedglay in ms between two consecutive feedback
analysis runs. Please don't set this value to loecause it will seriously hinder the
performance of the machine, the service is runomg

» feedbackAnalysisServerAnalysisGranularitgranularity of the computed channel
switch analysis in ms. Please don'’t set this vatuw, because low value will pro-
duce overwhelming amount of database records, styicrippling the system per-
formance.

* log4jfile: Defines which log4j configuration file should lbesed for configuration of
the logging subsystem.

To start the server with parameters, add the requparameter at the end of the command line
command and equip it with a value e.qg.:

java —jar FDAnalysis.jar f eedbackAnal ysi sServer Ful | Control =true.

When the Feedback analysis service is runninggdhsole is shown and updated periodically
with the information about analysed data. In tleust line, one can observe the status of the
service. Possible states of the status are AdRuening and Expired. If the status remains in
Expired state for prolonged time (> 10 minutesgréhwas an error and the service should be
restarted.
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Feedback analysis service - Channel switch analysis.

WESFLT 10:i¢:44 0695: Forring charmel cbserver analysis begin to $006-06-17 10:i4:44 artwally Z00&-06-17 10:£4:19

DEFLT 10:24:44.0772: Started CharmelConsumerdnalyserdervice. Sleep intereal Z0000 ms.

OESFLT 10:i4: 45 0601: Ferfomming channel consumer analysis.

DEFLT 10:id:45. 062 Obrerving charmel: 1% (LS5) in time E00§-06-17 10:E2:49 to EZ00E-0F-17 L10:E2:45, Will process 0 timeslices.
ODEFLT 10:24:45 06435: Obserwing charmel: § [(E75) in time Z00G-06-17 10:22:49 to Z006-0B-17 L0:E2:45. 0Nll process O timeslices.
NEFLT 10:id:45 0645: Obrerving charmel: ¢ (3/5) in time E00§-06-17 10:32:49 to 3006-06-17 L0:&2:45. 0ill process 0 timeslices.
DEFLT 10:id:45 0662 Obrerving charmel: 1 (4/5) in time Z00§-06-17 L10:32:49 to I00§-0B-17 L0:E2:45, Will process 0 timeslices.
ODEFLT 10:24:45 0662: Observing charmel: B (5/5) in time Z00G-06-17 10:22:49 to Z006-06-17 L0:E2:45. 0Nll process O timeslices.

Figure 2: Live Feedback Application GUI window

Starting the Voting analysis service

The Voting analysis service can be started by mgsaommand from command line:
java —jar FDAnalysisVotins.jar

If started without parameters it will read datanfrthe configuration file and act according to
the configuration parameters. It can also be ruh sommand line, which overrides setting in
configuration file. This parameter is:

* log4jfile: Defines which log4j configuration file should lbsed for configuration of
the logging subsystem.

After the application has started, the actual asialgtarts automatically. Analysis can be
stopped by pressingStop service’button and wait until it stops. Then it can betagsd
again by pressing thetart servicébutton.

When the Feedback analysis service is runninggdhsole is shown and updated periodically
with the information about analysed data.
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E Voting analysis service g@@

06,17 10:25:40.0059: Started Wotingdnalymeriervice. 3leep irterwal 10000 ms.
06FLY 10:35:40.0059: Making wote ewent digests.
06,17 10:25:40.0075: Digested 0 mew wobing ewents.
06FLY 10:35:50.0075: Making wote ewent digests.
06F1Y 10:25:50.0075: Digested 0 mew wobing ewents.
06FLY 10:36:00.0091: Making wotbe ewent digests.
06,17 10:26:00.0091: Digested 0 mew wobing ewents.
06F1Y 10:36:10.0106: Making wote ewent digests.
06,17 10:26:10.0L06: Digested 0 mew wobing ewents.
06FLY 10:36:E0.0106: Making wote ewent digests.
06F1Y 10:26:80.01¢8: Digested 0 mew wobing ewents.
06FLY 10:36:320.01¢E: Making wote ewent digests.
06F1Y 10:26:20.018%: Digested 0 mew wobing ewents.
06FLY 10:36:40.012%6: Making wote ewent digests.
06,17 10:26:40.0125: Digested 0 mew wobing ewents.
06FLY 10:36:50.012%6: Making wote ewent digests.
06F1Y 10:26:50.0125: Digested 0 mew wobing ewents.

[ Start service |[ Stop service H Clean console ]

Figure 3: Voting Analysis service user interface.

5.3 Recommender System Database

Description and purpose

The main purpose of the Recommender System database
e Storage of the user profiles;
e Storage of user data;

» Storage of voting and channel switch events geeerhy users, obtained from the
feedback collection server;

» Storage of computed statistical analyses of vaaimg) channel switch events.

Usage

When the database is set up, users of the Reconemsystem should be unaware of it. It is
used by the Recommender system services. Intemaatiosers is required only for backing it
up, starting and stopping the database server.

Installation

Installation of the database is straight forwarde Tatabase is a MYSQL database. The data-
base engine is part of the database and managéonaiie distribution XAMPP which can be
obtained for free from http://www.apachefriends/ergxampp.html.

Data must be imported into properly installed dassbby importingFeedbacklinstallation/
db_dumpl/live_offline.zimnd /Feedbackinstallation/db_dump/live_online.4ifes using the
tools provided with XAMPP. An elegant way to do ig to point the browser to
http://localhost/phpmyadmion the machine with installed and running XAMPIekzaye.
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Running

To start the database engine, one must followrtkuctions on running the MySQL server,
which is part of XAMPP distribution.
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6 Feedback Application User Guide

The Feedback Application is a user interface tof#eglback analysis computed by the Re-
commender system. Feedback Application is a cl@milication which connects to the Re-
commender system database to retrieve and dispdaplck analysis data as graphical charts.

6.1 Feedback Application setup

Following are descriptions of flags in the
/FeedbackOnlineAp@onfigRecommenderSystem.conf and
/FeedbackDemoApPonfigRecommenderSystem.cuaiich concern different LIVE compo-
nents servers. These settings should be editedtarget system according to actual URLs
and settings of used servers. By adding a # symbdhe beginning of a line, the line is
commented and effectively turned off. This is ukdbecause it can be used instead of delet-
ing the whole line.

Database setup

databaseName = uol_feedback_online Name of the database

databaseServer = localhost Database server. Use localhost if using a|da-
tabase on the local computer, use another
server if indicated.

databaseUserName = root Database username

databasePassword = live123 Database password

Feedback collection service

useFC = true Should use the Feedback collection service be
used

fcLocal = true Means that the Feedback collection service
location is localhost, otherwise it uses fcURL.

fcURL = http://live.fe.uni-lj.si Name of the server where the Feedback col-
lection service is located.

fcPort = 9990 Port on the server where the Feedback collec-
tion service is located.

IMF service

uselMFServices = true Should the IMF services be used.

imfServer = live.fe.uni-lj.si The URL of the IMF server.

AMP gateway

useAMPG = true If the AMP gateway should be used.

ampGatewayLocal = false Valuetrue means that ampGateway servey is
localhost, otherwise it uses ampGateway-
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URL.
ampGatewayURL = http://live.fe.uni- The URL of the AMP gateway.
lj.si:8080
ITV control service
uselTVControl = true Should the ITV control should be used.
iTVControlLocal = false Valuetrue means that ITV control server jis
localhost, otherwise it uses iTVControlURL.
iTVControlURL = The URL of the ITV control.
http://live.fe.uni-j.si:8080

6.1.1 Running the application

To run the complete application, a series of bétehk located inside theiveRecommender-
SystemSRolder need to be started in the sequence sholewbe

Running the demo application

1. The database should be up and running.
2. The Feedback Application is started by runningmo_runFDApp.bat

Running the online application

1. The database should be up and running.

2. The collection server is started by running Online_1-RunRecServer.bat

3. The feedback analysis service is started by rgn@mine_2-runFDAnalysis.bat

4. The voting analysis service is started by runnir@nline_3-runFDAnalysisVot.bat

* when the window opens, if prompted, one shouldkcl&tart service"

o

The Feedback Application is started by runnin@nline_4-runFDApp.bat

6.2 Feedback Application Usage

6.2.1 Introduction

The Feedback Application is a client applicatiohjah analyses and displays various modali-
ties of consumers’ feedback. Feedback Applicatibh @ith channel statistics histogram and
channel statistics time-chart is shown in the Fegtr
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LIVE Feedback EEX

tve FEEDBACK APPLICATION

|- Feedback Setup : Ul Feedback Results

Viewers on the "ORF 1" channel C X
o [ | -
Graphs to observe and compare viewers on selected channels avg 10,
- 11:59:53 to
R —— 12114:53

Gbserve selected audience groups on a single channel

 womevoma

Observe results of audiencs voting response to 3 survey 2
Manner

| onasmmwmoow

Select which type of analysis you wank to show Aged 3t 13

Aged 14 to 49

Viewers from the "Alle" group
Sum of series ar
100

avg 10,
11:59:53 to o
12:14:53 1

12:00 12:02 12:04 12:06 12:08 12:10 12:12 12:14

Olympia 1 : 100

Olympia 2 -_—
— 10

Olympia 3
&
i 12:00 12:02 1204 12:06 1208 12:10 12:12 12:14

Clear al feadback |

Figure 4: Live Feedback Application GUI window

Feedback can be shown in different modalities essibed below:

* Viewing statistics. statistics show a number of viewers currently Wwiag selected
channels over a period of time. Viewing habits @wers can be inferred and also
some viewing trends can be concluded from this kihtkedback. A total number of
viewers over time is also presented. As usersdsiatéhe (110.2), they would like to
see also which content was broadcasted on spéaiiec This could be also presented
in a chart, but it has to be evaluated in terméntdgrating different LIVE systems
(K2 Server for example). There are two types oppsaavailable for displaying view-
ing statistics:time graph and histogram. Time graph shows the actual number of
viewers on a channel and sum of all users on tsergbd channels. It can be used to
compare different channels or different audien@ags on a selected channel. Histo-

gram shows average number of users over a peritithefin percentages or in abso-
lute values.

User scenario: The Video Conductor can assessffine ef his actions on his view-

ers. He can see viewing trends, which channelscantents are getting more atten-
tion.
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Viewers from the "Alle" group TR I T I

Sum of series a7

avg 10,
11:59:53 to
12:14:53

12:0< 12:06 12:08 12:10 12:12 12:14

Olympia 1

Olympia 2
10

Dlympia 3
1

Syt & 12:00 12:02 12:04 12:06 12:08

Viewers from the "Alle" group

% Zuschauer / Kanal

0 10 20 30 40 50 60

ORF 1 l_'__:
Olympia 1 {—{ 4| _.

Olympia 2
Olymipia 3 H_

Olympia 4

Figure 5: Viewing statistics graphs: time graph arslogram

* Voting on demand: this is an explicit feedback, which is triggereddemand by the
director. This kind of feedback is for helping teector to choose between future
content, which is going to be shown. There are types of graphs available for dis-
playing viewer votingstime graph andpie chart, as can be seen in Figure 6.

User scenario: The Director initiates a voting wo tor three options. He gives the
viewers a possibility to influence the future pragy, to vote on several options what
they would like to see next (for example, Playerterview or Studio comments).
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Voting results: Bar chart

Bitte treffen Sie Ihre Auswahl

0 5 10 15 20 25 30 35 40 45 50 55 60

Channels/groups

S0 Handball
Adressed viewers MHumber of wotes

0 22
Reiten

Tima

2008-08-10 09:20:29

Schwimmen

Voting results: Pie chart

Bitte treffen Sie Ihre Auswahl

Channels/groups

ORF1

Adressed viewers MHumber of votes

0 P

Tima

2008-08-10 09:20:29

Handball * Reiten * Schwimmen

Figure 6: Voting statistics graphs: histogram aiedghart

6.2.2 Description of the Live Feedback Application options

The following section describes Live Feedback Aggiion options. When the application is
started, a window opens, like the one on the FiguiEhe left pane of the window (Feedback
Setup) contains a tree-like structure which enabtes to select the type of the chart to dis-
play and set its parameters. Having set all thamaters, the chart is displayed by clicking
the “Get feedback” button in the lower-left corrmdrthe window. The chart then appears in
the right pane of the window (Feedback Results).
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LIVE Feedback

Lve FEEDBACK APPLICATION

|| Feedback Setup 4 lill Feedback Results

{ Graphs to obssrve and compare visivers an selected channels

: Obsarve selected sudience groups on  single channel

|~

| Observe results of audience voting response ko a survey

| e vwnoow
|~ §

Select which type of analysis you want ta show

Clear all Feedback

Figure 7: Live Feedback Application GUI upon openin

The tree structure on the left side of the windamprises four different sections: Compare
channels, Compare audience groups, Audience vatidgGraph in window. Each section is

expandable via green arrow located left to thei@ecExpanded view of a section offers

options for setting graph paramters. Each sectisn eontains a button which creates a
corresponding graph with set up options. If theic® were not set up, a graph is created
using default options and values. The default \salaee the values for on-line (real-time)

analysis with the most common options pre-seledtethe next section, the available options
for setting up the graphs are described.

6.2.3 Graph options

In the following sections, additional options fatting up graphs are presented in detail for
each analysis type (comparing channels, compamgeace groups and viewing audience
votings).
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Channels viewing statistics options:

COMPARE CHANNELS COMPARE CHANNELS

Graphs to observe and compare viewers on selected channels

Analysis Interval S minutes |

Select time span of the analysis,

Graph Type i graph L

Select araph type: time-based (num. of viewers per channeljor histogram (relative ...

Observed Channels | - w @

Specify channels CRF1 A .
Qlympia 1 |—1R
Plympia 2 1)

Group selector Al w |

Select audience group

Other time settings

Set the time parameters for offline analysis of past results

Figure 8: Channels viewing statistics section opgio

- Analysis interval: time-span of the analysis i®est#d. Default selection is »5 minutes,
options range from 30 seconds up to one day.

Analysis Interval 5 minutes |
Select time span of the analysis. m
30 secands
1 minute
Graph Type
B L 15 minuktes
Select graph bype: time-based (num. of viewd>C Minutes
1 hour
Observed Channels 2 hours
& hours s

Figure 9: Selecting the analysis interval duration

- Graph type: time graph or histogram: time graphwshoumber of viewers per channel
and histogram shows percentage of users per clsafonel time period. Time graph is the
default selection.

Graph Type | Time graph v
Select graph type: time-based (num, aof uiew_ Q)
Hiskogram

Figure 10: Selecting the graph type — time graphistogram
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- Observed channels: channels to be included inrthlysis and displayed on the charts. It
is possible to select multiple channels to be diggdl. All the available channels are

added to graph by default.
E Observed Channels [ — v-;

Specify channels CRF 1 !
Dlyrmpia 1 {Rem
Dlympia 2 jo|

Figure 11: Selection of channels to be observeagtaph

- Group selector: groups to be included in the aiabysd displayed on the charts. It is pos-
sible to select only one group at a time. Thereoaiez 30 available groups to choose
from. The groups are based on demographical antlisperest data about users.

Group selector | alle w
Select audience group -
Mannsr
. ’ Frausn
Other time settings
] g Alker 3 bis 13
Set the time parameters for offline analysis o Alter 14 bis 49
Alber (her G0

Figure 12: Selection of user group to be obsermegtaph

- Other time settings: Upon expanding this node,taaidil time settings such as Refresh
interval and Interval start time/date are showreskhsettings are available only in online
mode (explained in detail in sectiér2.4 Usage scenarios )

. Other time settings

&=
Set the time parameters For offline analysis of past results

Refresh interval

Select data refresh interval and display refresh interval

Interval start time / date

Select stark bime: current time (default) or define dake/hour/minute

Figure 13: Other time settings section

- Refresh interval: user can decide whether the ehgsgph should refresh, and if so, how
long the refresh interval should efresh data interval denotes the time interval be-
tween the old and the new daRefresh display interval denotes how often should the
data be refreshed using the refresh data intdDedhult values are 20 seconds for both re-
fresh intervals. Using different refresh intervialsiot recommended for most situations
and should be used only for quick review of thet pasa already saved in database.
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Refresh interval

Select data refresh interval and display refresh interval

Refresh data interval | 20 seconds default v

Select data refresh interval

Refresh display interval |20 seconds default v

Select display refresh interval

Figure 14: Refresh interval section options

- Interval start time / date: We can optionally defgtart date and time of the analysis. De-
fault selection is »current date and time«, whigans that the analysis takes place in
present time.

Interval start time / date

Select stark kime: current time (default) ar define date/hour/minute
Day ;.Tcuday v“
Select interval skart date: day
Month E'.I'his month v
Select interval start date: manth
Year | This year W '
Select inkerval start date: vear

Interval Start: Hours | Current time v

Select interval start time: hour

Interval Start: Minutes | Current time v

Select interval start time: minuke

Figure 15: Interval start time / date section apgio
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Audience groups viewing statistics options:

COMPARE AUDIENCE GROUPS COMPARE AUDIENCE GROUPS

Observe selected audience groups on a single channel

Analysis Interval 15 minutes el
Select time span of the analysis,

Graph Type Time graph -
Select araph type: time-based (num. of viewers per channeljor histogram (relative ...

Observed Channels ORF 1 w

Specify channels

Group selector alle w @]

Select audience group Manner [
Frauen em
Wlker 3 bis 13 | )

Other time settings

Set the time parameters for offline analysis of past results

Figure 16: Audience groups viewing statistics sgcbptions

Most of the options for audience groups viewindistias are the same as the options for
channels viewing statistics. The difference is he bbserved channel and group selector
options. When comparing channels, it is possibledlect multiple channels and only one
audience group at a time, and vice-versa, when admgp audience groups, it is possible to
select multiple audience groups and only one cHanne

© LIVE Consortium, 2007 Page 31/55



D6.7: Recommender System Second Prototype

Audience voting statistics options:

AUDIENCE VOTING AUDIENCE VOTING J

=
Observe results of audience vaoking respanse to a survey

Past votes Bitte kreffen Sie Thre Auswahl A

Select a vating to be displayed

Display mode |Bar chart |

Select the display mode - bar chart ar pie chart

Color map Vivid calors v

Select the chart color map

Update votings list [ UPDATE VOTINGS ]

Press button ko get all available votins,

Figure 17: Audience voting statistics section apgio

- Past votes: contains a list of all available vatinghe default selection is the first voting
in the list.

Past votes |Bitte treffen Sie Thre Auswahl wef

Select a vating ko be displaved

Figure 18: List of past votings

- Display mode: available options are bar chart gigisim) and pie chart.

Display mode |Bar chart |

Seleck the display mode - bar chart or pie chaf=
Pie chart

Figure 19: Display mode selection for audiencengraph

- Color map: available options are “vivid colors”,gimal colors” and “from green to red”.
This option influences the way colors are displayedudience voting graph.
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Color map | ivid colors [w |

Select the chart calar map
Maormal colors
Inmdata wntinnc lict Fram gres ta rEd

Figure 20: Color map options

- Update votings list: when the Feedback Analysisligption starts, it loads a list of past
votings from a database. However, during the aafio operation new votings are initi-
ated, but are not automatically added to the “Rai&s” list. User has to click on the Up-
date votings button for this to happen.

Update votings list [ UPDATE VOTINGS

Press buttan ko géat all available vakins,

Figure 21: Update voting list button

Graph in window

GRAPH IN WINDOW GRAPH IN WINDOW

Select which bype of analysis vou want to show

Select analysis | Compare channels W

..... - -
Select bype of analysis to be shown in windo: S chanefs
Compare audience groups
User voking

Figure 22: Graph in window section options

This is a special section, which enables the userdate a graph in separate window, instead
in the right hand side of the Feedback Applicatibime User simply selects the desired analy-
sis type and clicks the button. The correspondiraply is then displayed with options set
within the graph’s options section.

Time-graph options and functionalities:

Time-graph has some additional options and funatibes. When we create a time-graph
using Compare channels or Compare audience graufmnbit will be displayed in the right-
hand side of the Feedback Application. The exangbl¢he time-graph is presentend on
Figure 23.
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Viewers from the "Alle" group Mark, label [ msc |
l sum of series 87

100 ,

avg 10,
11:59:53 to
12:14:53

12:04 12:06 1=z:08 12:10 12:12

Olympia 1 33
Olympia 2 6
Olympia 3 21

Olympia 4 8

Figure 23: Typical look of time graph

The legend on the left shows the current (leftnomsthe graph) values for each series and for
the sum of all series. Time of the analysis is alisplayed on the left. A short description of
the current analysis is displayed in yellow textlastitle of the graph. Right to the title there
Is a set of buttons. These buttons are used fptagisig graph markers. These markers denote
a moment in time when something significant hapgd(tiee director initiated a voting, sent a
message etc.). There are three types of markersvofings, for messages and for time-
intervals.

Voting markers and message markers (orange and violet respectively) are the samepxce
for their color. In the graph they are shown adival coloured lines with some optional text.
The text is entered in the text field left to thétbns. Only the first 10 characters of text that
the user enters will be displayed in the graph. Miaekers are set the moment the user clicks
on the appropriate button. If there is a delay leetwthe current time and the time of the
analysis, the markers will appear after that dblay passed.

Viewers from the "Alle” group Miark, label [ ms6 |

sum of series 87

avg 10,
11:59:53 to -
12:14:53 1

12:00 12:02 1=2:0<4 12:06 1z:08 12:10 12:1=2 12:1¢<

Olympia 1 33

Olympia 2 6
Olympia 3 21

Olympia 4 # 12:00 12:02 12:04 12:06

Figure 24: Voting and message markers
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Interval markers are represented as an area of different color antbptional text displayed
in the center. The duration of the interval to splhyed can be set with the drop-down menu
right to the INT button.

i -- ’- CEr o O o D
Viewers from the "all consumers" group I@m min v

jun 19

14:15:31
to ' 14:17 14:18 14:19

14:20:31

Dlympia 2
Olympia 3

Olympia 4

Figure 25: Interval marker

Each time a marker is added to the graph, that tevenlogged into a log file
“laterAnalysis.log”. This is useful when the useans to perform an analysis for a past time
period.

Besides the markers, the time-graph also has aonopt alarming the user about some
important trends (positive or negative) in usetistias. The two events for which alarms are
raised are:

a) Number of users on a channel (or from one groufs lielow a pre-defined value.

b) Number of users on a channel (or from one groups) da rises by a pre-defined
percentage.

Each time the graph is refreshed, the applicatlwacks to see if there were any significant
events for the new data. When an event occuressytsiem alarms the user by painting a
coloured frame around the chart on which the eweentired. The frame is coloured red for
negative events and green for positive. Degree@fiteseriousness is also marked with colour
saturation. More important events are marked withranvivid colours. If several events,
negative and positive, occur on the same timesystem calculates overall sum of events and
raises the alarm accordingly. For example, if oegative and two positive events happen, the
frame will be coloured in low-saturated green colou

On the following screenshot there are no userthisevent is marked with a vivid red frame.
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Viewers from the "all consumers' group mark, label '!
l Sum of series o

jun 19

100

10
11:27:31 :
tD 11:28 11:29 11:30 11:31 1123

11:32:31

Olympia 3

Dlympia 4

Figure 26: Vivid red warning frame around plot

The next time the graph was refreshed, some usated to appear on every channel. The
event is marked with a vivid green frame.

Viewers from the "all consumers™ group _ -
|

jun 19

11:29:31 :

to 11:30 1131 1132 1133 113

100

10

11:34:31

Dlympia 3

Olympia 4

Figure 27: Vivid green warning frame around plot

After a while, the number of users is still inciegs but not as dramatically as in the
beginning and not on all channels. The event ikathwith a paler green frame. The alarms
are also logged in the log file “laterAnalysis.log”
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2. n " | i
Viewers from the "all consumers' group mark, label ! _ -

Sum of series 100

jun 19
11:32:31

to 11:33  11:34 1135  11:36 113

11:37:31

Dlympia 3

Dlympia 4

Figure 28: Pale green warning frame around plot

Histogram functionalities:

Histogram graphs also have an additional functipnahamely a trend indicator. Upon
refreshing the data, the Feedback application rdmesrthe past values of users on different
channels and compares them to the present valugben draws line indicators where
previous values used to be. The lines are colowddand green, depending whether the
number of users decreased or increased. If the auoflusers remained unchanged, no lines
are drawn.

The first screenshot shows the state of histognaom wpening. There are no previous values,
S0 no lines are drawn.

Viewers from the "all consumers" group

jun19, 11:33 1o 11:38

10 20 30

J IR

Olympia 1

|
olymplaﬁItﬁLul

1]

Olympia 3 —lElE“

Figure 29: Histogram chart for the number of viesveer channel.

After data was refreshed, number of users increasedll channels. This is indicated with
green lines.
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Viewers from the "all consumers" group

jun19, 11:34to 11:39

Figure 30: Histogram chart, the red lines show jmevvalues.

After data was refreshed the next time, there v8erae new changes in user numbers. The
number of user on channel Olympia 1 increased tyigind this is indicated with a green

line. Number of users on channels Olympia 2 andig 4 decreased and this is indicated
with red lines. Number of users on channel Olyngramained the same.

Viewers from the "all consumers" group

jun19, 11:35to 11:40

Figure 31: Histogram chart, the green and red lsfesv changes.
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6.2.4 Usage scenarios

The Live Feedback application can work in two diéfg modes: demo mode and online
mode. Demo mode means that all the application sietings have been preset and cannot be
changed by the user in the “Other time settingstige. Online mode has no such restrictions
and the user can change all settings availablearapplication. Default time values are the
preset values in demo mode, and current time vatuesline mode. Demo mode is turned
on/off in config fileConfigFeedbackApp.cgribcated in th&Configfolder. Flag for changing
application mode isiseDemo = false/true. When set tarue , application will work in
demo mode, and when set tase , application will work in online mode. When the
useDemo flag is set to true, additional time patansecan be set:

+ interval_duration = 5 — duration of analysis interval in minutes

+ startDate = 2008-06-19 11:33:31 — start date and time of the analysis

+ realTime = true — should the graphs refresh

+ refreshDataMinutes = 1 - time interval between the old and the new data

» refreshDisplaySeconds = 60 - how often should the data be refreshed usieg th

refresh data interval

The parameters which are not set, or the ones cotech&vith a “#” are ignored, and applica-
tion defaults are used instead.

In the following sections, some of the possiblegasacenarios will be presented. Time
settings of these graphs will be set accordingp¢odescription above.

Scenario 1: Compare number of viewers per channeli  ntime

Option 1: Current viewers in a Time graph view

1. In section “COMPARE CHANNELS”, ono should click the OMPARE
CHANNELS” button.

A time-based graph is created which shows numberesfers per channel during time period
of 5 min. Start time of the analysis is the currémie (online mode) or the time set with the
startDate  time flag (demo mode).

Option 2: Current viewers in a Histogram view
1. Expand the section “COMPARE CHANNELS".

2. “Graph Type” option : select “Histogram”.
3. Click the “COMPARE CHANNELS” button.

A histogram is created which shows average numbefiesvers per channel during time
period of 5 min. Start time of the analysis is therent time (online mode) or the time set
with thestartbate  time flag (demo mode).
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Scenario 2: Compare number of viewers per audience group in time

Option 1: Current viewers in a Time graph view

1. In section “COMPARE AUDIENCE GROUPS?”, click the “G@PARE
AUDIENCE GROUPS” button.

A time-based graph is created which shows numberiefers per audience group during
time period of 5 min. Start time of the analysighe current time (online mode) or the time
set with thestartbate  time flag (demo mode).

Option 2: Current viewers in a Histogram view
1. Expand the section “COMPARE AUDIENCE GROUPS”.

2. “Graph Type” option : select “Histogram”.
3. Click the “COMPARE AUDIENCE GROUPS” button.

A histogram is created which shows average numberewvers per audience group during
time period of 5 min. Start time of the analysighe current time (online mode) or the time
set with thestartbate  time flag (demo mode).

Scenario 3: Compare user votings

Option 1: User votings in a histogram view
1. In section “AUDIENCE VOTING”, click the “AUDIENCE WWTING” button.

A histogram is created which shows results of & pser voting.

Option 2: User votings in a pie chart view
1. Expand the section “AUDIENCE VOTING”".

2. “Display mode” option : select “Pie chart”.
3. Click the “AUDIENCE VOTING” button.

A pie chart is created which shows results of & pssr voting.

Scenario 4: Displaying a graph in a separate window

Option 1: Compare number of viewers per channel in time
1. In section “COMPARE CHANNELS” optionally change dresl settings.

2. Expand section “GRAPH IN WINDOW”

3. From the drop-down menu select “Compare channels”
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4. Click the “GRAPH IN WINDOW” button

A graph with set-up or default values is created separate window.

Option 2: Compare number of viewers per audience group in time

1.

2.

3.

4.

In section “COMPARE AUDIENCE GROUPS” optionally aige desired
settings.

Expand section “GRAPH IN WINDOW”
From the drop-down menu select “Compare audienzeps’

Click the “GRAPH IN WINDOW?” button

A graph with set-up or default values is created separate window.

Option 3: Compare user votings

1.
2.
3.

4.

In section “AUDIENCE VOTING” optionally change desd settings.
Expand section “GRAPH IN WINDOW”
From the drop-down menu select “User voting”

Click the “GRAPH IN WINDOW?” button

A graph with set-up or default values is created separate window.

This is the fastest and simplest way of creatirapls.

If the analysis interval is set to a past timeckihg the marker buttons in the time graphs
makes no sense, since the markers are set in tumen This means the markers would
appear in the graph after a time period from théis® to now has passed.

© LIVE Consortium, 2007 Page 41 /55



D6.7: Recommender System Second Prototype

7 Recommender Application User Guide

Recommender Application is a client (user) applorgatwhich uses the Recommender Sys-
tem services and Intelligent Media Framework sewito search for and display video con-
tent recommendations to the professional user.

7.1 Requirements and setup

Requirements

The Recommender Application for its full operatim@guires several system services to be
present and running.

 Recommender System database, which stores thenaadiad consumer profiles.

* Intelligent Media Framework, which provides evemtaj content metadata and content
search capabilities.

« AMPGateway service, which provides content keyframaad control of the K2 media
server.

Setup of LIVE system services

Following are descriptions of flags in tR®nfigRecommenderSystem.cahich concern dif-
ferent LIVE components servers. These settingsldimiedited on a target system according
to actual URLs and settings of used servers. Bynada # symbol on the beginning of a line,
the line is commented and effectively turned ofiislis useful, because it can be used instead
of deleting the whole line.

Database setup

databaseName = uol_feedback_online Name of the database

databaseServer = localhost Database server. Use localhost if using a|da-
tabase on the local computer, use another
server if indicated.

databaseUserName = root Database username

databasePassword = live123 Database password

IMF service

uselMFServices = true Should the IMF services be used.

imfServer = live.fe.uni-lj.si The URL of the IMF server.

AMP gateway

useAMPG = true Should the AMP gateway be used.

ampGatewayLocal = false Valuetrue means that ampGateway server is
localhost, otherwise it uses ampGateway-

© LIVE Consortium, 2007 Page 42 /55



D6.7: Recommender System Second Prototype

URL.

ampGatewayURL = http://live.fe.uni-
lj.si:8080

The URL of the AMP gateway.

Setup of Recommender Application

Several options for the Recommender Application lbarselected within the configuration
file ConfigRecommenderApp.convhich is located inRecommenderApplication\config

folder.

workspacePanelWidth = 400

View options for Workspace component.

searchPanelWidth = 400

View options for Search component.

borderWidth = 3

frameGap = 2
horizontalScrollBarHeight = 25
descriptionPanelHeight = 30
descriptionPanelWidth = 80
timeCodeHeight = 20
westPanelWidth = 80
panelRankWidth = 30
imageWidth = 120
imageHeight = 90

View options for the Recommendation Re-

sults component. For example, key-frame
age size can be set up.

m_

keyFrameDirectory = videos\\

Directory for caching key-frames.

workspaceDirectory = Workspace

Workspace directory

contextSpecXML =
templates\\Context_Template_01.xml

XML file which defines the options availab
in the Context Specification component.

e

searchSpecXML =
WorkspaceW\SEARCH_TEMPLATES\

Search_Default_Template.xml

Default search template XML file.

workspacePath = Workspace

Workspace directory

maxNumOfKeyframes = 100
maxNumOfVisibleKeyframes = 10
defaultTimeGap = 10
displayKeyframeTimecodes = true

Visualisation of the key-frames

channelToLoad = 3

Default channel of the K2 server, where clips

are uploaded and controlled via Rec. Appli
tion.

ca-

demoMode = false
demoModeSearchResults =
templates\\Search_Sport_results.res

Demo mode setup. Allows for uploading
pre-existing clips list without performing a
tual search in the IMF.

of
C_

updateTermsFromIMF = true

Defines if terms are loaded automatics
from IMF vocabularies for the search fields

iy

loadEventList = false

Defines if the event list is loaded at startup

preferredLanguage = de

Language selection (de, en,..) for the mg

>ta-
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data of the clips.

thumbnailMode = mode2 Key-frame retrieval mode for the AMPGate-
way. mode?2 is default for Second Prototype,
model is needed for old versions of AMP-

Gateway.
retrieveTermLabels = true Defines if term labels are retrieved from IMF.
useProfileClipRanking = true Defines if clip list personalisation is used
(ranking according to the selected audience
profile).

7.2 Recommender Application User interface

The Recommender system Ul is a standalone applrcatihich allows searching for clips in
an archive, managing resulting clip lists, and oigiag selected content. It consists of four
main components: search management, context syiofi, search specification, and rec-
ommendation results component.

7.2.1 Login Screen

When the user starts the application, he is prothfieenter username and password to au-
thenticate. The user is also prompted to seleciMbrispace folder. Workspace folder con-
tains all user's content and search results. THautteworkspace folder is configured in
ConfigRecommenderApp.cofife.

|J Log into the LIVE Recommender Application
Log in and select workspace
Enter username and password to log in.
Selectworkspace to store your search specifications and search resulis.
Username; Password;
Select workspace: Workspace
I Ok ] l Cancel ]

Figure 32: Recommender Application log-in screen.

7.2.2 Recommender Application Main window

Figure 33 shows the Recommender System secondypetaser interface and the layout of
interface components. The five main interface comepds are outlined with red rectangles.
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The main GUI components are the following:

Title panel (top rectangle)

Search Management component (top left area)
Context Specification component (bottom left area)
Search Specification component (middle area)

ok Db E

Recommendation Results component (right).

|- LIVE Recommender Application

Lve RECOMMENDER APPLICATION

HIDE WORKSPACE PA... HIDE SEARCH PANEL SELECTED AUDIENCE PROFILE: Basketball Gruppe  SELECTED EVENT:  Men's Super Heavy (+91kg) Semiifina... SELECTED TEMPLATE:

RELEVANCE:
63.27 %

- | DURATION:
0:4:50.000

Subject Qualifiers 00:00:11:14 00:00:13:02 00:00:14:05

© [ECHENT S belde IX0075027 Athen Tagebuch 1_2_3_4

(3 ATHLETES 2 o RELEVANCE:
s b 56.94 %
3 SPORT DISCIPLINES ; DURATION:
5 y 0:5:20.000
COUNTRIES Is 3
00:00:04:10 00:00:05:09 00:00:07:03 00:00:07:22
BEa totave: diag + CIREES copys Olympic Commitee vocabulary & 0 I @]
1 Cantext Specification &5 STAGING Search Fields TX0216633 Athen 200416 1 2 ‘Do B O oo
T
i 3 ]| [RELEVANCE:
TEMPLATES. | General Tempiate B Genres i ETETEN
Select search template. E | puraTION:
Scene qualifiers :5:10.000
o Drmate st 00:00:59:24 00:01103:15 00:01:04:23
Retrieve list of events, I
& ORF terms
& EVENTLIST IX0054858 Jukic Athen1_2 3 4
i - S ORF terms Sa et Lo 7
£ Men's S0MF... [Men's Som Freestyl Medal Coren. .|
il —_— & MEDIA Search Fields
& Mens4x m...‘ El
S —" Format :
£ Men's4x20...| [~ y = |
- Media Type /Z}@ 00:00:13:05 00:00:16:14 00:00:24:16 00:00:28:02 00:00:34:04
£ Men'sLight ... ‘ EJ <] [ ] > A
L 7|:| £} FREETEXT SEARCH &l Im Bl
&2 B -
— 5 5 2 7 Result List Co... : Title 1X0075027 Athen Tagebuch 1_2_3 4 I
i —_— eyword_:
£ MensBanta... | [+] Add comment.. Description  InhaltiS=it Uber 100 Jahren hoffen die Gatter Griechenlands das
i ————— RS diz Spisle wisder zurlick zu ihnen nach Hause kommen, Heuts ist =
& Memskeathe.|——  [¥] el 5 sowsit, Heuts wird das grafts ERTfest der Welt eréffnat,,
- Motive IN-Grieche, IN-Gappmaier, IN-Jukic, IN-lindrak, ARCHIV
T 30 AND Keyword_3 | div. histarische Bilder Olvmnia 1896, FO-Boland. FO-Traun,__%
& HiMenishight . ‘ El - ) SEARCH 1) BROWSE ) CLEAR Add/edit comments. @st.. @.. @Rew.. Or..| @PA. @FORW.. .. EBE.. |[o5x[x]
UPDATE EVENTS. () SAVE | [J SAVE TEMPLATE [[] REFRESH | ([] EXPAND ({3 FIRST PAGE (& PREV @ NexT (I LASTPAGE  [JSAVERESULTS ) CLEAR RESULTS
STARTING EVENT RETRIEVAL FROM IMF .. CLIP SEARCH FINISHED. SEARCH RETRIEVED 95 (LIPS,
Loggedin as:

Figure 33: Recommender Application user interféagout of GUI components.

Title Panel

Title Panel shows general information about cutyesglected settings, and allows adjust-
ments of the appearance of the User interface.

tve RECOMMENDER APPLICATION

SHOW WORKSPACE PA... HIDE SEARCH PANEL SELECTED AUDIENCE PROFILE: Basketball Gruppe  SELECTED EVENT:  Men’s Super Heavy (+91kg) Semifina... SELECTED TEMPLATE:
Components of the Title Panel are the following:

» Show/Hide Workspace Panel Button. This button daseopens left-side GUI compo-
nents: Search Management and Context Specificatiomponent. If the two compo-
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nents are closed (hidden), then the Recommend&e&sults component resizes and
takes larger portion of the screen, so that theipodation of clips and preview of key-
frames is easier.

e Show/Hide Search Panel Button. This button minisize# maximizes the middle
(Search) component. Other components are resized.

» Selected Audience Profile display. The currentligsted group name is displayed. The
selected audience profile is used for personatisaif the results.

* Selected Event display. Event name is shown.

Search management

A search management component is intended to agamd save all searches, alerts and re-
sults. It is organized as a tree of folders. Eadtier in the tree is actually a folder on a hard
disk which can have its subfolders or items. Ressgiarches and alerts are saved on a hard
disk as an XML file and displayed in the tree @&snis. Folders and their content are opened
when the application starts up. A root folder isctheoded into the user interface. Functional-
ities, which are well known from the file browsen® available in that component and are de-
scribed later on.

Actions that can be performed in search manageamenponent are described bellow:
» Sdlect afolder or file. Subsequent save operations create files in thiefol
* Createnew folder.
» Delete selected folder.
» Delete selected saveidem in a folder.

* Load selected item. The selected item is an xml file representingegitsearch speci-
fication or clip list. Search specification compahgets populated from saved data
and results show in a results window, if any. Seldédtem is loaded and displayed by
double-clicking on it.

* Sdlect folder to add new item. A new item is added to the setefvlder automati-
cally when a new search is performed.

+ Rename selected folder.
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== Search Management
=) Workspace
- ovs
=123 SEARCH_RESULTS
&) ATHLETE SEARCH
=i MICHAEL PHELPS SEARCH
| Phelps_Clips.res

% Search Management

| =2 workspace

=5 ovs

=3 SEARCH_RESULTS
i () ATHLETE SEARCH
(= MICHAEL PHELPS SEARCH
Phelps_Clips.res

% Search Management
=26 anspace
25 cvs
=3 SEARCH_RESULTS
- ) ATHLETE SEARCH
(=i MICHAEL PHELPS SEARCH
*=| Phelps_Clips.res

Create naw folder

- ] search_Phelps.spec
Rename flz &) TESTS
Delete file £ SEARCH_TEMPLATES
i#-IC2) USER_TEMPLATES
-4 Athlete_Tnterview,xml
# Search_Athlete, xml
-4 Search_by_Country.xml Refrash waorkspace
# Search_By_Sport_Discipling xml
@ Search_Default_Template.xml
-4 Search_Frestext.xml

Rename folder
Delete folder

1] search_Phelps.spec | Search_Phelps.sper
=-) TESTS -2 TESTS
=-|3) SEARCH_TEMPLATES =3 SEARCH_TEMPLATES

-1 USER_TEMPLATES - [ USER_TEMPLATES

4 Athlete Interview xml @ Athlete_Interview,xml
& Search_athlete.xml ® search_Athlete.xml
-4 Search_by_Country xml i@ Search_by_Country Xt
# Search By _Sport_Discipline.xml L@ Search_By_Spart_Discipling.xml
-4 Search_Default_Template.xml e Search_Default_Template.xml
-4 Search_Freetext.xml f @ Search Freetext.xml

Expand folder

Open as Template
9 i Collapse folder

Refresh workspace

Expand workspace
Collapse workspace

Figure 34: Search management component.

Context specification

A context specification component is used to spetié context of a search. This context is
defined as an information which was not explicifiven as a search topic specification
(query specification), but is available in the systand influences the result of the content se-
lection process. A part of context can be globdlictv means that it does not change through
the show. It is defined by the directed event arayam specification. A part of the context
can also change during the show according to themutopic or to the selected event action
message, which is received from IMF system. Seallectmtext can already define search
terms in subject domain category. If “Olympics 200&re selected as a global context, sport
is automatically defined as a subject. The curtepic can further define subject matter and
detail. For example, the topic “Swimming 100m” wabulefine “swimming” as a subject mat-
ter and “100m” as a subject detalil.

Within the Second Prototype, three context typesevewailable in the Recommender Appli-
cation:

» Search template. Different templates can be selected to defineaach query. Each
template predefines some information, and leavesessearch categories open. For
example, an Interview template would define contgpe as interview, and leave
open the field for the athlete name.
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J Context Specification

{  TEMPLATES | General Template v

Select search templats,
General Template

Interview Template

i LOAD EVENTS

Retrizve list of events,

SET PROFILE SET PROFILE

Sets the audience profile for personalised recommendations,

UPDATE EVENTS

RTING EVENT RETRIEVAL FROM IMF ..

Figure 35: Selection of a search template.

 Event sdection. A list of available events is loaded from the Ihggnt Media

Framework, and the user can select a single evenbik with. This enables the Re-
commender Application to show only information kelet to this event (race, sport
discipline), for example, in the athlete searcidfi@nly athletes competing with the
event are shown. Selecting the event context timissIthe scope of the search. The
first step is to press Load Events button, afteicivla tree of available events is
shown. Then, a single event can be selected frmp down menus, and finally the
Select Event button should be pressed.
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=

AV

j Context Specification

LOAD EVENTS LOAD EVENTS

Retrieve list of events,
£ EVENT LIST

:':_'_.‘- Men's Light Fly Weight (48...| -

=+ Men's Fly wWeight (51kg) ———————————

- Men's Fly Weight (51kg... | -

- Men's Fly Weight (51kg... [Men's Fly (Sikg) Semifinal 0t
Men's Fly (Sikg) Semifinal 02

Men's Fly weight (51kag... frsmnn
4 Men's Bantam Weight {54... -----------
- Men's Bantam Weight (... | -

Men's Bantam Weight (... | -

- Men's Bantam Weight (... | ---------

£% Men's Feather Weight (57... | -

Men's Light weight (60kg) | -

= Adonlo Lokt Wloltos Siaickhd

UPDATE EVENTS

STARTING EVENT RETRIEVAL FROM IMF .

] context Specification

u,v Men's 200m Individual Medley e |
3 Men's 4 x 100m Freestyle ... | e ™
3 Men's 4 x 200m Freestyle ... | - %

Men's 4 x 100m Medley Relay

-v;ae Women's 50m Freestyle

£ Women's 100m Freestyle

£% Women's 4 x 100m Freest... ——————————— v

}  Women's 4 x 200m Freest... | - [w

5 Women's 4 x 100m Medley...| —-— ¥
- Women's 4 x 100m Me... |iomen's 4 x 100m Mediey Relay ... |v|

L. test

SELECT EVENT [ SELECT EVENT |

The selected event will limit the s=arch possibilities.

SET PROFILE [ SET PROFILE |

r
Sets the audience profils for personalised recommendations.

UPDATE EVENTS

STARTING EVEN /AL FROM IMF

Figure 36: Selection of an event.

* Audience profile selection. Audience profile influences the ranking (persosetion)
of search results. The context specification pafielvs selecting one from the avail-
able profiles, depending on the target audiendbethow (the group of viewers, such
as male, female, kids, football fans, etc.).
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F 5 4

| Context Specification
TEMPLATES ;General Template »
Select search kemplate.
LOAD EVENTS LODAD EVENTS
Retrieve list of events,
= EVENT LIST
SELECT EVENT | SELECT EVENT |
The selected event will limit the search possibilitias,
 SET PROFILE [ SET PROFILE ‘
[}
Sets the audience profile For personalised recommendations.
‘..  AUDIENCE PROFIELS |- Ma profile - w
- Mo profils - |
General Audience
Manner
Frauen
Aged 3o 13
Aged 14 to 48
Aged over 50
Badminton Gruppe |
UPDATE EVENTS
RETRIEVAL FROM IMF ..

Figure 37: Selection of a target audience profile.

Search specification

A search specification component is used to specifgntent search query. Search keywords
can be selected from drop down menus and addéx teetarch query.

The number and content of the search fields isddfiwithin a search template, which is an
XML file defining for example search field namesdadescriptions. Different search tem-
plates will have different number and names offiblels. The available values of the search
fields are not defined in a template, they ardeedd from the Intelligent Media Framework
in real time.

Search specification component shows the seartds fighich are organised hierarchically.
Search fields can be grouped into groups.

Each search field specifies a field name (exanipldletes”) and possible values, which can

be selected from a drop-down list. Optionally, diglame can be accompanied by field de-
scription. Each field supports selection of a snghlue (by selecting an item in a drop down
list), or selection of multiple values (by pressiAdd button new items can be added to the
selected list table). Multiple values for a sediield result in a query where these values are
connected by OR (search will result an item whiah &t least one of the selected items).

The final search query is composed from the vadedscted in the search fields. Values from
different search fields are combined by AND. Tharaple below results in a query: Favorite
AND (Andorra OR Bulgaria OR Sweden) AND History. tims way, by combining multiple
selections within a field, it is possible to spgabmplex queries.
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! j Search Specification
L]
SEARCH SUBJECT
All Subjects | el Tv.}@
Sport Subjects | Favorit V
i Subject Qualifiers | Tv.}@
&+ CONTENT Search Fields
ATHLETES
g, SPORT DISCIPLINES
. COUNTRIES | e |+ /fnad]
landarra =]
Bulgaria IR
Siwedzn [
Olympic Commitee vocabulary
STAGING Search Fields
Genres Histary e @
___________ [
Scene qualifiers Retrospective [ @
History
Dramatic situations Scenar @
Background
Abschrift
ORF t
il altuzller Stand @
almanach b
ORF terms v@
MEDIA Search Fields
Format ........... v@
Media Type | e v@
£ FREETEXT SEARCH
----- Keyword_1
] SEARCH |T] BROWSE i) CLEAR
) SAVE | SAVE TEMPLATE I
Workspace\SEARTH TEMPLATES \Search_Del

Figure 38: Example of a search component. The teelepery is: Favorite AND (Andorra
OR Bulgaria OR Sweden) AND History.

A Search specification (template) can be composextarch fields from different categories
or domains:

* Subject (content) domain: this category defines the subject that a uséntesested
in. Subject domain is divided into two parts. Thstfone provides detailed descrip-
tion about the content subject. This could be faneple, sport, swimming, 100 m,
men. The second part allows a search in a selextbpbct domain for individual
sportsman, teams, actions, etc. This second pd#fised by the selected subject, be-
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cause each subject (sport, tourism ...) can haventssearch fields. A person, a role
that a person can have, and an action are exampk=arch fields that could be de-
fined for swimming 100m men. Terms, that are awddldrom these search fields are
also dependent on selected sport and selectedxtdlde of persons can be extracted
from event start list). An important part of thistegory is also a free text field search,
which allows searching for clips with unstructussrch.

Staging domain: this category defines staging features of cljpgenre, scene, emo-
tional tags, dramatic situation can be selected.hEnese search categories are inde-
pendent of selected context and subject and dohawtge.

Media domain: this category defines different metadata aboipisdrom a technical
point of view. A clip duration, production dateghis, etc, can be selected here. These
search categories are also independent of selectetgxt and subject and do not
change.

Actions that can be performed within the Searcltifpation component are described be-
low. They are named by the appropriate buttons:

Search. Starts a process of searching clips in an archibe. search query is com-
posed from the values selected in different sefiettts.

Browse. All video clips available in an archive are reteey with no specific query.
The intention of this functionality is to give theser an ability to browse through all
available content.

Clear. Clears all search fields, as a preparation of aseavch.

Save. Saves current search specification as an XML fite ia currently selected di-
rectory within a workspace.

Save Template. Saves current search specification as a templaté XK (.templ)
into a currently selected directory within a woréee.

Refresh. This button reloads the possible search valuesahtdrop-down lists. This
is done automatically on each reselecting of acketemplate, or can be triggered
through Refresh button.

Expand. This button expands or collapses the search finldssearch template.

Recommendation Results component

The Recommendation Results component displaysut adsa content search, which is a list
of video clips. Each video clip is represented byeguence of key frames, which are dis-
played in a row. Subsequent video clips are digaap one column which contains up to 4
clips. Next 4 clips are displayed on a next page.

For each video clip an overall ranking is displayiest. Video clips are ordered by their rele-
vance to the search query and to the selectedraagdofile. Relevance (in percents) and du-
ration of the clip is displayed on the right, aftiee key-frames.
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Figure 39: Recommendation Results component.

Management of theclip list

The Recommendation Result component allows thetasmanage list of clips, review them,
select and delete them, and save the final sefeaB@an XML file.
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The bottom row of buttons allows for navigationvee¢n pages. The page navigation buttons
are:

» First Page displays first page of clips (top ranked clips).
* Prev (Previous Page) displays previous page of clips.

* Next (Next Page) displays next 4 clips.

» Last Pagedisplays least relevant video clips.

» Clear Results button deletes all the clips in the list.

An additional button is displayed on the clip comeot. X button deletes the clip from the
clip list.

The current clip list can be stored as a file iwakspace Save Results button creates the
XML file (.clips) within the currently selected fiér. Comments are stored into the same
XML file.

Adding commentsto theclip list

The comments component allows the user to adddegtiamments to the created content list
and store these comments for later use.

Clip metadata component

The clip metadata component displays the assocrattddata of the currently selected clip.
This includes title, description, and keywordsloé tlip. The words of the description which
match with the query keywords are highlighted.

Clip review component

This component displays the title of the clip, kisy-frames, and some additional data (rele-
vance, duration). The key-frames are displayednowg and buttons allow for navigating be-
tween subsequent pages of key-frames.

Clip preview controls

The clip preview buttons control the preview of thelected clip on a professional video
playout server (K2). A common set of play contislswvailable (Start, Fast Rewind, Rewind,
Play, Pause, Stop, Forward, Fast Forward, End).
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