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ADNOTARE

Numele si prenumele autorului: Cretu Dumitru

Titlul tezei: Sistem de urmarire a emotiilor si a atentiei pentru consumul de continut media.

Cuvinte cheie: Retea neuronala, Convolutie, Matrice ortogonald, Scanare faciala, T-net, clasificare,
regresie, metrici, acuratete, eroare.

Baza teoretica utilizata in teza: Retea neuronald, clasificare, regresie, procesare a norilor de puncte,
estimarea emotiilor pe baza scanarii fetei 3D, neuroni personalizati, functii de activare.

Structura muncii: Structura de lucru: Secventa utilizata in elaborarea acestui proiect este analiza
problemei, modelarea matematica si abordarea matematica a rezolvarii problemei, transformarea bazei
teoretice estimate in algoritmi, modelarea computerizata (implementarea programului), testarea
aplicatiei. Aceasta teza consta din mai multe capitole, fiecare avand rolul sau:

Introducere - o descriere a temei acestei teze, o indicare a structurii documentului, stabilirea

sarcinilor in limitele acestei lucrari;
- Primul capitol - aspecte teoretice si matematice ale rezolvarii problemei, studierea problemei si
descompunerea acesteia;
- Al doilea capitol este modelarea, structurarea si descompunerea programului;
- Al treilea capitol este dezvoltarea programului, descrierea algoritmilor implementati,
demonstrarea functionarii programului, crearea unui prototip de lucru;
- Bibliografie - Surse utilizate pentru redactarea tezei (carti si pagini web).
Scopul tezei: dezvoltarea programului care va prelua ca intrare un flux de webcam din care va fi
construita scanarea 3D a fetei cu ajutorul careia se va face clasificarea emotiilor.
Semnificatie practica §i teoretica. dezvoltarea modelului de invatare automata a clasificarii emotiilor din
scanari faciale 3D extrase din imaginile simple.
Rezultatul tezei: un prototip al aplicatiei de clasificare a emotiilor controlat prin interfata grafica cu
utilizatorul cu cerinte reduse de resurse, viteza mare de calcul cu eficienta modelului in ceea ce priveste

acuratetea ajungand la solutiile de top la nivel mondial
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Title of thesis: Emotion and attention tracking system for media content consumption.
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The theoretical basis used in the thesis: Neural Network, classification, regression, processing of the
point clouds, emotion estimation based on the 3D face scan, custom neurons, activation functions.
Work structure: The sequence used in elaboration of this project is problem analysis, mathematical
modeling and mathematical approach of solving the problem, transformation of estimated theoretical
basis into algorithms, computer modeling (program implementation), application testing. This thesis
consists of several chapters, each of which has its own role:
- Introduction - a description of the topic of this thesis, an indication of the structure of the
document, the setting of tasks within the limits of this work;
- The first chapter - theoretical and mathematical aspects of solving the problem, studying the issue
and its decomposition;
- The second chapter is the modeling, structuring and decomposition of the program,
- The third chapter is the program development, the description of the implemented algorithms, the
demonstration of the work of the program, the creation of a working prototype;
- Bibliography - Sources used to write the thesis (books and web pages).
The purpose of the thesis: development of the program that will take a webcam stream as input out of
which will be constructed 3D face scan using which emotion classification will be done.
Practical and theoretical significance: development of the emotion classification machine learning model
out of 3D face scans extracted out of the simple images.
The result of thesis: a prototype of the emotion classification application controlled through the graphical
user interface with small resource requirements, high calculation speed with efficiency of the model in

terms of accuracy going to the worldwide top solutions
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INTRODUCTION

Defining quality of the artistic media is difficult. There are primitive forms used at the moment for
evaluating artistic media in a form of scales with some notes (for example, from 0 to 10) that each person
is able to interpret in a subjective manner. Another form of evaluation is via writing text reviews covering
positive and negative aspects of the artistic media. Such feedback has some problems because of the same
subjective interpretation of a review, the possibility that the respondent has not covered all positive and
negative aspects. Efficiency of such feedback forms is questionable, but why are reviews and notes so
important?

Each artistic media has authors and distributors that are willing to get paid for their work and
extract profits out of their product. Media production is an expensive one and this can be seen via budgets
spent on producing movies, music clips etc. It is a risky business, meaning that both author and producer
are willing to minimize their risks. One of the approaches to minimize losses is in identification of the
problems with produced media (or one that is still in production), because reviews and scores have great
correlation with profitability of the media.

One of the approaches to minimize the risks is via performing test screenings or auditions for the
content with collection of feedback from consumers, via making demonstrations for focus-groups. The
more detailed this feedback is, higher are the chances that the final product will be profitable. Another
approach is in collecting feedback about previously produced media, identifying the most problematic or
unsatisfactory moments with the best ones.

The same can be said for movie streaming services like Netflix, for which it is important to
provide movies or series that will be the most interesting for consumers depending on the preferences of
those consumers. To identify such media, it is required to collect feedback and as much efficient data as
possible (even watch time can be efficient to estimate media that will be more interesting for the
consumers).

The way to improve this feedback is via performing emotional and attention tracking of the
consumers during the process of a product consumption. Making such metrics through time will give an
opportunity to clearly identify problematic moments with the media, and find the most satisfying
moments. It will improve both efficiency of the feedback for scoring the media, finding its efficiency, and
improve identification of the content which is more interesting for the customer. Emotions and attention
tracking can be much more useful for movies or video-blogs, but can be used even for audio content
scoring (music, podcasts, etc.). The only requirement for this scoring is to have a video track of the
subjects with clear identification of their faces.

Another possible use of the solution that will be covered in this paper is in performing
psychological tests of the persons to see their reactions on some content by comparing actual results with

expectations and wrapping it all up to some diagnosis or notes about person behavior.



Solution covered in this paper is developed in a manner to minimize the amount of required
calculations, memory consumption and to optimize workflow making possible use of the solution for both
test environments and conditions close to real-life scenarios, boiling up next objectives:

- identification of the problem, modeling the problem solution;

- selecting methods and mathematical algorithms for solving the problem;

- selecting tools for the development of the IT-realization of the problem solution;

- description of processes, situations, models associated with the problem;

- research economic situation related to this problem;

- development of the application, setting up a working prototype;

- collection of data required for developing the application

- perform prototype tests;

- application launch.
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