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This master thesis relates to a research topic on deep learning focusing in particular to
one-shot learning, applied to the face recognition problem. In this work, the face recognition
problem is assimilated to the task consisting in identifying a person on a given picture. This
classification problem fits quite well with the One-Shot Learning setting since it’s supported by a
training set containing only few instances of each face, meaning that the model is expected
to quickly integrate new people’s face from few data, which represent the challenge carried by
one-shot learning.

To tackle this task, 2 main phases are defined. The first one refers to the Siamese Network
training, targeted to perform well on the face verification task. The second one consists in
achieving the face identification task by comparing a given probe face against a gallery so that the
most similar gallery faces give the identity of the probe face. This is also called the classification
phase. Besides those 2 main phase, in order to support the learning process based on few data, 2
extra steps are being defined. First, the Siamese network can be pretrained as encoder belonging
to an autoencoder targeting to reproduce input faces. Next, a data augmentation process is
defined by employing a Style GAN to derive synthetic face instances. A complete view of the
structure of the solution is given by Figure

After this, regarding the performance of the face recognition task, a top-10 accuracy of 84%
can be obtained once a probe has been identified in front of a gallery of 200 peopleﬂ Besides
this, the Siamese Network can reach a fl-score of 87% on the verification task. The autoencoder
and the definition of synthetic data can improve the performance only in the case where very
little data are initially available (less than 500 face pictures typically).

Finally, some future work could nevertheless be dedicated to go deeper in the reinforcement
of the algorithm, by exploiting synthetic data mainly.

Lwhere each identity is represented by 8 instances typically

MASTER THESIS 1



- Data Preprocessing (1)
Data :

Face
Alignment

Face
Detection

People
P N
Dupi'iz:ation/
I Data Augmentation - ‘ Data Preprocessing (2)

:> Synthetic ||

Images :> Cropping »| Standardizatio
R

Get Encoding

/ Processed Pr'cruresl |
I
Dataset Definition - Triplet Buildingy I 4 — _I

Autoencoder Training

Laura

Paul |:>

Léa

(Anchor, Pos, Neg)

(Anchor, Pos)

(Anchor, Neg) éncoder

/_

‘Siamese Network|

- Training

| Loss Derivation

Used for Back-Propagation

A

Model Evaluation

External Data

L . e . ncoder
Classification (i.e. identification)

Features Matching

Probe -E@

| b L) |
IJ Laura “ Paul “ Léa ||J Alex
Gallery

Figure 1: Global Structure of the solution
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