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Deep Ensemble Learning
Motivation
Ensembling is a conventional machine learning tech-
nique that combines several base models in order
to produce one optimal predictive model. There
are many motivations why we might be interested
in this technique. Based on our understanding of
the loss landscape of neural networks, deep ensem-
bles have been empirically shown to be a promis-
ing approach for improving accuracy, uncertainty
and out-of-distribution robustness of deep learning
models. Ensembling makes more sense when we are
combining dissimilar functions in the space of pre-
dictions. We may see this as different view points
to the same problem.

One way to have dissimilar functions is to
train same network but with different initializa-
tion. However, training several neural networks
from scratch need a lot of time and resources. In
this project we aim to find better ways for ensem-
bling deep neural networks with direct implications
on resource constrained devices.

See https://arxiv.org/pdf/1912.02757.pdf

for more information. Interested? Contact us
for more details!

Target Group
Students in ICE and Computer Science.

Thesis Type
Master Project / Master Thesis.

Image source: https://bit.ly/3qp5OUI

A conventional way to form ensemble is to train same net-
work with different initializations.

Goals and Tasks
In this project, you will focus on applying existing methods
of deep ensembles (1) conventional settings, and (2) as part
of a novel ensemble procedure, which will discard the need
to train different models from scratch. The approach will be
tested on common benchmarks (MNIST, CIFAR, etc). The
project includes the following tasks:

• Literature review on deep learning loss landscape and
its application in the context of deep ensembles.

• Train different neural networks from different initial-
izations and form the conventional ensemble

• Investigate the functional properties of the ensemble

• Implement new ways for forming the ensemble

• Summary of the results in a written report, oral pre-
sentation.

Requirements / Skills:

• A good knowledge of neural networks and interest in
understanding why they work well!

• Programming skills in Python.

• Prior experience in deep learning frameworks is desir-
able (preferably PyTorch)

Used Tools / Equipment:

• A laptop (GPU infrastructure will be provided)

• Your talent (very important!).

Contact Person

• Rahim Entezari (entezari@tugraz.at)

• Dr. Olga Saukh (saukh@tugraz.at)
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