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ABSTRACT 

 

Machine learning has proved to be a powerful tool in solving numerous real-world problems. 

From assisting in cancer and diabetes diagnosis to detecting frauds, spam emails and even 

driving cars and landing rockets, deep neural networks can be used everywhere. This is the 

reason so many people believe and want to try attacking their problems using deep learning 

algorithms, but frequently this is a non-trivial task due to the lack of a big enough dataset. Deep 

learning is especially known for high data appetites to work well. 

 

This work tries to reduce the need for annotated data to design and train reasonably high 

performing neural networks for a given problem by using so-called few-shot learning, in 

combination with other techniques to further reduce the need for a big, diverse, and preferably 

well-designed dataset, thus extending the range of use cases for deep learning techniques. Such 

models could also be used to help in annotation efforts. 

 

The primary assumptions of this project are, (1) it is possible to use few-shot learning 

techniques to obtain performant models on small annotated datasets, (2) it is possible to reduce 

the need for annotated data via self-supervision and by enriching the original dataset with 

datasets approximately similar with it. 

 

The motivation and the analysis of the system requirements are further described in the first 

chapter of this work, the existing solutions and the varied research this work draws from is 

summarised in the second chapter, while the details about the algorithms for all stages of the 

system can be found in the third chapter. 

 

Chapter four and five describe the system's design and implementation, and the evaluation 

procedure of the system. Finally, the thesis ends with a conclusion and discussion section. 

 

 

  



REZUMAT 

 

Învățarea automată s-a dovedit a fi un instrument puternic în rezolvarea a numeroase probleme 

din lumea reală. De la asistență în diagnosticarea cancerului și diabetului până la depistarea 

fraudelor, e-mailurilor spam și chiar conducerea mașinilor și aterizarea rachetelor, rețelele 

neuronale pot fi folosite peste tot. Acesta este motivul pentru care mulți oameni cred și vor să 

încerce să rezolve probleme folosind algoritmi de învățare aprofundată, dar frecvent aceasta 

este o sarcină netrivială din cauza lipsei unui set de date suficient de mare. Învățarea 

aprofundată este cunoscută mai ales pentru apetitul mare pentru date pentru a funcționa bine. 

 

Această lucrare încearcă să reducă nevoia de date adnotate pentru a proiecta și a antrena rețele 

neuronale cu performanțe rezonabile pentru o anumită problemă, utilizând așa-numita învățare 

cu puține exemple, în combinație cu alte tehnici pentru a reduce în continuare nevoia de un set 

de date mare, bine conceput, și divers, extinzând astfel gama de cazuri de utilizare pentru 

tehnici de învățare aprofundată. Astfel de modele ar putea fi folosite și pentru a ajuta la 

eforturile de adnotare. 

 

Ipotezele principale ale acestui proiect sunt: (1) este posibil să se utilizeze tehnici de învățare 

cu puține exemple pentru a obține modele performante pe seturi mici de date adnotate, (2) este 

posibil să se reducă nevoia de date adnotate prin învățare cu auto-supervizare și prin 

îmbogățirea setului de date original cu seturi de date aproximativ similare cu acesta. 

 

Motivația și analiza cerințelor pentru sistem sunt descrise în continuare în primul capitol al 

acestei lucrări, soluțiile existente și cercetările variate din care se inspiră această lucrare sunt 

rezumate în al doilea capitol, în timp ce detaliile despre algoritmii pentru toate etapele 

sistemului pot fi pot fi găsite în capitolul al treilea. 

 

Capitolele patru și cinci descriu proiectarea și implementarea sistemului și procedura de 

evaluare a sistemului. În cele din urmă, teza se încheie cu o secțiune de concluzii și discuții. 

 

  



INTRODUCTION 

 

The purpose of this entire document is to provide an overview of the research project that aims 

to develop a set of methods that would allow training deep learning models with small amounts 

of annotated data. 

In addition, this document defines the problem that the project tries to solve, explains the 

workflow, structural and algorithmic internals of the software, but also summarizes the 

research area, its developments and the existing sub-domains. 

 

Analyzing the requirements for an easy-to-use system with superior performance in different 

areas and problems, we concluded that to meet these requirements, a composite, systemic 

approach is needed, combining different existing methods, and possibly developing new 

solutions. 

 

This project's aim is to develop a system capable of learning an efficient, production-ready 

deep learning model while minimizing the amount of data needed to obtain it. For this, we set 

out to combine several techniques that in combination we hope will have a synergistic effect. 

 

The system is supposed to be a tool that will be primarily focused on fast prototyping, for either 

quick exploratory projects or as a seed model through which better, more optimized deep 

learning models can be trained, even on more data if the seed model is used as an annotation 

tool. It's primary target is to democratize development of neural networks for domains with 

limited data and/or with low quality data. 

Born out of frustration, or otherwise limitations of existing solutions, the system being based 

on most recent tools for FSL and self-supervised learning can significantly reduce the costs for 

development of deep neural networks, especially so for domains with little amounts of 

annotated data. Through hyperparameter optimization, the system can create a high-

performance and general system that could facilitate rapid exploratory projects and subsequent 

accumulation of annotated data through active learning methods. 

 

The thesis is organized as follows: first, in the Domain Analysis chapter, the problem that the 

project tries to solve will be defined and explained, also the requirements and primary 

assumptions will be outlined; the Existing Solutions chapter is second, it summarises the varied 

research and tools this work is build from; then in the third chapter, System Analysis and 

Design the solution will be described from the perspective of use cases, workflow and 

components, also diving into explaining the implementation details, the tools and algorithms 

used; chapter four and five describe the system's design and implementation, and the evaluation 

procedure of the system respectively. Finally, the thesis ends with a conclusion and discussion 

section. 
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