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The research problem
Deep Neural Networks have shown remarkable improvement in several machine learning tasks and
applications, prominent of which are computer vision applications, and challenging problems related to
video, text and multi-media analytics. However, training a deep neural network is not without its problems.
An important issue is to understand the effect of an adversary who can derail the training process which
degrades the generalization performance of the deep neural network.
In this project, we will aim to optimize the learning strategies of a deep neural network so that the network
becomes robust to the adversary. The project will broadly encompass development of new optimization
and learning theoretic tools which aid in the training procedures of deep neural networks. The developed
tools will also be applied to several real-world problems.

Project aims
1. To understand and analyze the state of the art in adversarial deep learning methods.
2. Develop novel optimization models to address adversaries in deep learning scenarios for image, video
and other multi-media data, with an emphasis on scalability and generality of the tools.
3. Extending the optimization methods to deep variants of RNNs.
4. Develop rigorous learning theoretic tools for proposed optimization tools.

Expected outcomes
1. The project will result in the development of novel optimization algorithms to be used in adversarial
deep learning settings.
2. The project will also lead to development of novel learning theoretic tools to understand the nature of
proposed tools.
3. Codes for the newly developed tools will be made available for further research purposes.

How will the project address the Goals of the above Themes?
The development of sophisticated optimization and learning theoretic tools will naturally help in
advancements in computational methods and engineering. Since the tools developed will be generalpurpose, they would be able to handle imaging, video and multimedia-based applications in other themes
like biotechnology and nanotechnology.

Capabilities and Degrees Required
1. Exposure to Machine Learning and Deep Learning
2. Exposure to mathematical optimization is preferable
2. Proficiency in programming and coding.
3. Knowledge in Python programming language is preferable.

Potential Collaborators
Please visit the IITB website www.iitb.ac.in OR Monash Website www.monash.edu to highlight some potential collaborators that
would be best suited for the area of research you are intending to float.

Select up to (4) keywords from the Academy’s approved keyword list (available at
http://www.iitbmonash.org/becoming-a-research-supervisor/) relating to this project to make it easier
for the students to apply.
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