
  



 

 

Welcome to EPFL ! 

On behalf of the organizing committee of the EPFL Engineering PhD Summit, we welcome you 

to EPFL Campus in Lausanne, Switzerland.  

The PhD Summit is a workshop for final year PhD students interested in a career in academia. 

Each year, we invite to campus, on a competitive basis, a group of exceptional graduating PhD 

students from institutions worldwide. 

In this 2nd edition, the Summit is focusing on the theme of « Intelligent systems ».  
Advancements in information technology, artificial intelligence and control, computing 
capabilities, instrumentation, sensors and actuators have dramatically increased the pace at 
which intelligent systems enter our daily lives, e.g. in our software, smartphones, cars, robots, 
and infrastructure. 
 
We have received many outstanding applications from universities worldwide and selected a 
short list of 11 students from 9 universities. 
  
The candidates will present their research during the Summit and interact with faculty from 
the School of Engineering and the School of Computer Science. Each candidate will also be 
visiting EPFL laboratories and meeting students and researchers.  The Engineering PhD Summit 
Prize for the best presentation and research impact will be awarded during the summit. 

As part of the PhD Summit program, a selection of EPFL students will also present their 
research work related to “intelligent systems” in a short plenary pitch, and a poster session. 

We would like to thank all those involved in the organization of this event for their valuable 
contributions.  
 
We hope you will enjoy your time at EPFL. 
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8h30 – 9h00 Welcome coffee 

  

9h00 - 9h10 
Welcome address 
Ali H. Sayed, Dean of the Faculty of Engineering 

  

9h10 - 10h30 PhD Summit Session 1 

  

10h30 - 10h50 EPFL PhD Poster pitches 

  

10h50 - 11h15 Coffee break 

  

11h15 - 12h35 PhD Summit Session 2 

  

12h35 – 12h55 EPFL PhD Poster pitches 

  

13h00 – 14h30 Lunch break and Poster session 

  

14h30 – 15h15 Keynote lecture 

  

15h15 – 16h35 PhD Summit Session 3 

  

16h35 – 17h00 Coffee break 

  

17h00 – 18h00 PhD Summit Session 4 

  

18h30 – 18h45 Closing remarks and award ceremony 

  

18h45 – … Summit Apero 

 



List of abstracts 
 

Dong ma 

The University of New South Wales, Australia, School of Computer 

Science and Engineering, Lab. of Prof. Mahbub Hassan 

 

“'Energy-autonomous Context Sensing for Energy Harvesting 
Internet of Things” 

 
Future intelligent systems tend to have autonomous operation and 

dynamic interaction with the surrounding contexts, which poses 

challenges on persistent energy supply and ubiquitous sensing capability. The recent 

emergence of energy harvesting Internet of Things (EH -IoTs) allows operation solely 

with the energy harvested from the ambient environment. Given that energy 

production is highly sensitive to the contexts, my research seeks to detect the context 

directly from the energy harvesting signal, thus eliminating specialized sensors for 

simplified device architecture and reduced power consumption. By applying basic 

machine learning, we have already demonstrated the feasibility of detecting human 

activities from kinetic and solar energy harvesting. Specifically, we exploited the 

generated AC voltage signal from a kinetic energy harvester to perform activity 

recognition, gait authentication, and transportation mode detection. We have further 

exploited the generated photocurrent signal from a transparent solar cell to detect 

hand gestures. 

 

 

Laura Moraes 

Federal University of Rio de Janeiro, Brazil, Systems & Computing 

Graduate Department (PESC), Artificial Intelligence group of Prof. 

Carlos Eduardo Pedreira 

 

“Title” 
 

The ability to make inferences about a person’s knowledge is very 
important in educational settings. These inferences can be used to 

reveal gaps in knowledge and to diagnose misunderstandings and misconceptions. 
My work proposes an ITS (Intelligent Tutoring System) that categorizes Python codes 
into the concepts needed to solve them and use this information to infer a 
transparent student model. This student model can then be used by tutors to 
visualize a student’s inferred knowledge, to recommend new exercises and to guide 
students in pinpointing their own misconceptions. To achieve this goal, the work was 

Back to top 



divided in three independent modules: question classification, knowledge 
tracing and question recommendation. Since student data can be collected in 
different contexts, the presented work is being constructed in a way that it could be 
extended to different domains by changing specific blocks. 
 
 

 

Xiang Zhang 

University of New South Wales, Australia, School of Computer 

Science and Engineering, Lab of Prof. Salil Kanhere 

 

“Towards A Data-Efficient Brain Biometric Recognition System in 

Brain Computer Interface” 

 

Xiang aimed at overcoming the research hurdles and stretching the 

horizons of interactive intelligent systems by developing novel 

machine learning algorithms. Xiang developed a set of deep learning frameworks in 

order to enable and enhance data-efficient brain biometric intelligent recognition in 

Brain-Computer Interface (BCI) and its applications in terms of healthcare (e.g. 

neurological disorder diagnosis) and internet of things (e.g., user authentication). 

In detail, Xiang designed an Electroencephalography (EEG)-based authentication 

system by combining Long Short-Term Memory (LSTM) and attention mechanism; 

proposed a selective attention mechanism by combining reinforcement learning and 

recurrent neural network for capturing informative high-level features from the raw 

EEG signals; investigate the semi-supervised problem and proposed a novel 

adversarial variational embedding approach to harness the deep generative model 

and generative adversarial networks collectively under a trainable unified 

framework. 

 

 

Pal Saptadeep 

University of California, Los Angeles, USA, Electrical & Computer 

Engineering Department, Center for Heterogeneous Integration and 

Performance Scaling of Prof.  Subramanian S. Iyer 
 

“Waferscale Architectures for Intelligent Systems” 

 

At the heart of most modern intelligent systems lies highly parallel 

compute intensive applications such as deep neural networks, graph 

processing etc. With explosion of data, intelligent systems of the future will need to 

perform orders of magnitude more computation than that’s required to run today’s 
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largest workloads. For example, language models would need to be 500x larger and 

would require 1000x larger datasets to train in order to achieve beyond human-level 

accuracy. This requires high throughput and highly energy efficient computing, and 

therefore, the need for massively parallel hardware has never been stronger. To 

build massively parallel processor systems, we have developed a large waferscale 

integration technique (silicon interconnect fabric, Si-IF), where a large number of 

bare dies, both compute and memory, can be integrated tightly using very high 

bandwidth, low latency and highly energy efficient interconnects. 

  

In this talk, I will discuss the challenges of architecting a waferscale system. Using a 

waferscale GPU case study, I will show that a 40x larger GPU can be built on a wafer 

compared to today’s largest GPU and discuss in details the various optimizations that 

need to be done across the stack, from circuits to runtime systems in order to fully 

exploit the potential of the waferscale integration. Compared to a multiple GPU 

system interconnected using conventional integration schemes, a waferscale GPU 

can provide on an average 5.2x performance speedup across a suite of applications. 

Next, I will discuss waferscale graph processing. Graph applications require very large 

random-access bandwidth and therefore, we are developing a waferscale graph 

processor architecture and a prototype hardware to get large gains in performance 

by leveraging the large interconnect bandwidth on the wafer while providing a 

simple programming model. Such an architecture is estimated to improve graph 

processing performance by up to about 22x compared to conventional systems. 

 

 

Zhe Wu 

University of California Los Angeles, USA, Department of Chemical 

and Biomolecular Engineering, lab of Prof. Panagiotis D. Christofides 

 

 “Title” 

 

Model predictive control (MPC) has been applied in real-time 

operation of industrial chemical plants to optimize process 

performance accounting for closed-loop stability and control actuator constraints. 

Since the performance of MPC depends on model accuracy, and machine learning 

methods (e.g., recurrent neural networks (RNN)) have been widely-used for 

modeling a general class of dynamical systems, my research work is to develop an 

machine-learning-based MPC using an ensemble of RNNs. Stability analysis is 

performed to demonstrate that the MPC using the RNN model stabilizes nonlinear 

systems at the steady-state provided that the modeling error is sufficiently small. 

Ensemble regression modeling and parallel computing are employed to improve 
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prediction accuracy of RNN models and computational efficiency of MPC 

optimization problem in real-time implementation. Additionally, an on-line update of 

RNN models is incorporated within MPC to capture process nonlinear dynamics in 

the presence of model uncertainty.  

 

 

Jessica Lanini 

Ecole polytechnique fédérale de Lausanne, Switzerland, School of 

Engineering, Biorobotics laboratory of Prof. Auke Ijspeert 

 

“Human-Human, Human-Robot and Robot-Robot interaction while 

walking: Data Analysis, Modelling and Control” 

 

In everyday life humans perform many tasks with other partners 

which involve coordination, involuntary communication and mutual control 

adaptation, as the case of carrying objects together with another person. Humanoid 

robots may help with such activities by collaborating with humans or even substitute 

them. With this in mind, understanding how humans perform such tasks would be 

useful not only to better understand human motor control strategies but also to 

extract useful information for the implementation of robotic controllers. This Thesis 

aims to investigate if and how the haptic interaction among two subjects cooperating 

with each other while walking (e.g. while carrying objects) (a) alter their walking 

gaits, (b) is exploited by humans to understand the intentions of the other partners 

(e.g. to start/stop walking, accelerate/decelerate, etc.), (c) determine a walking 

synchronization and (d) whether such a synchronization can improve the overall task 

(e.g. by reducing the interaction forces). Moreover the feasibility of applying human-

human strategies to develop robotic controllers is investigated. 

 

Human-human studies are performed to assess the research objectives and replicate 

them through simple mechanical models. The main features extracted from the 

human experi- ments are then used to develop control modules for humanoid robots 

doing similar tasks with humans or with other robots. Robotic experiments are then 

used not only to assess the feasibility of using humans strategies in robotic control 

but also to try to answer some questions related to human behaviour. The obtained 

results show that most of the subjects analyzed (a) alter their walking gait while 

mechanically paired with another human subject, (b) communicate their intention 

through a combination of interaction forces and hand velocity, (c) coordinate their 

walking gait with their partner, (d) selecting specific quadrupedal animals types of 

gaits. Moreover human-humanoid robot and humanoid robot-robot experiments are 

successfully performed and used to show the importance of walking synchronization 
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in reducing the interaction forces and guaranteeing more symmetric motion of the 

two bipedal agents. 

 
 

Eric Sillekens 

University College London, United Kingdom, Department of 

Electronic and Electrical Engineering, Optical networks group of 

Prof. Polina Bayvel 

 

“Model-based machine learning for optical communication 

systems” 

 

In optical communication systems, we are blessed with very precise 

models. We can use these models to mitigate the negative impact of physical 

components that affect transmission, allowing us to transmit more data over longer 

distances with the same devices. 

In the same way that linear regression can design a filter to compensate for the 

frequency roll-off of components, we can apply machine learning to more 

complicated models. This allows us to mitigate non-linear impact from complex 

physical interactions.  

The work I’ll be presenting is on time-domain digital back-propagation, which uses 

experimentally obtained waveforms to train a network that use very small steps to 

compensate for two physical effects that occur simultaneously. Every step consists of 

two layers: the first, a convolutional layer that compensates for chromatic 

dispersion, and the second, a non-linear phase-shift that compensates for a signal-

dependent phase shift. The alternating linear and non-linear layers resemble a neural 

network, allowing us to apply the latest advances in machine learning to improve the 

performance of our communication systems. 

 

 

 

Nooshin Yousefi  

Rutgers, The State University of New Jersey, USA 

 

“Intelligent system for maintenance policy of complex systems with 

individually repairable components” 

 

Implementing an appropriate maintenance policy would help us to 

have a more reliable system and reduce the total costs. Complex 

systems may have different individual components with different configurations 
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within the system. For systems and components which degrading over time, a failure 

event happens when the degradation level is greater than a threshold. There are 

different factors which may affect the degradation speed of components such as 

environmental condition where the system functioning in. Environmental shocks 

arrival may increase the degradation level of some components and make them 

reach their failure threshold sooner. In my research, a multi-components system is 

considered where each component is degrading over time and subject to 

environmental shocks. Moreover, each component can be replaced or repaired 

individually within the system. Therefore, to avoid the system failure an appropriate 

maintenance policy should be implemented on components which are prone to 

failure. Using machine learning method, a dynamic maintenance plan is developed 

for a complex system. The maintenance team can use the proposed intelligent 

system to find which maintenance action should be implemented on each 

component at any inspection time which results the lowest cost. 

 

 

Jibin Wu 

National University of Singapore, Department of Electrical and 

Computer Engineering, Human Language Technology Lab. of Prof. 

Haizhou Li 

 

“Efficient and Rapid Pattern Recognition with Spiking Neural 

Networks” 

 

Humans are remarkably efficient and robust in many perception 

and cognition tasks, while state-of-the-art digital computers failed to match human 

brains in terms of computational efficiency and capability. Event-based computation, 

as observed in the human brain and nervous systems, relies on asynchronous and 

highly parallel spiking events to efficiently encode and transmit information. Spiking 

neural network (SNN) is one such class of neural networks motivated by event-based 

computation. In this talk, I will present our recent research progress in efficient 

neural coding and novel learning rules for deep spiking neural networks.  Meanwhile, 

considerable applied efforts are devoted to building SNN framework so as to tackle 

real-world pattern recognition tasks, instances include image classification, 

environmental sound classification, automatic speech recognition, and speech 

separation. 
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Wei Zhou 

The University of Sydney, Australia, Australian Centre for Field 
Robotics of Prof. Eduardo Nebot  
 

“Analysing the generalisation and robustness of semantic 

segmentation for autonomous vehicles” 

 

Intelligent systems require the capability to perceive and interact 

with the surrounding environment. Semantic segmentation, as a 

pixel-level classification task, is at the frontier of providing a human-like 

understanding to intelligent systems enabling them to view and understand the 

world as we do. Deep learning based semantic segmentation algorithms have shown 

considerable success for certain tasks in recent years. However, in real-world safety 

critical applications such as autonomous vehicles, there are still many complexities 

that restrict the use of this technology. My research has been focusing on analysing 

the generalisation and the robustness of semantic segmentation for intelligent 

vehicles. A system validation pipeline has been proposed to tackle the challenges of 

evaluating and quantifying the performance of semantic segmentation before 

deploying to intelligent platforms. This method can be used in most urban traffic 

scenarios without the time and expense of using humans to generate labels by hand.  

 

 

 

Hanzhang Pei 

University of Michigan, USA, Electrical engineering and computer 
science, Center for Ultrafast Optical Science of Prof. Almantas 
Galvanauskas 
 

“Title” 

 
Coherent Pulse Stacking Amplification (CPSA), a technique of 

temporal coherent stacking of laser pulses into a single pulse using 

interferometric cavities, enables near-complete stored-energy extraction from fiber 

amplifiers and hence high efficiency and high power laser systems. It requires 

accurate and adaptive modulation of pulse amplitudes, phases and mirror positions 

to compensate for external perturbations and systematic errors. An FPGA-based 

centralized intelligent control system collects feedback signal and adaptively controls 

all modulations simultaneously, and it finds and stabilizes in a 89-dimensional 

parameter space at 2% rms peak power using Stochastic Parallel Gradient Descent 

(SPGD), and eventually optimize the stacking efficiency up to >90% through self-

optimization of SPGD parameters. Furthermore, with collaborative effort on 
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reinforcement learning, specifically Deep Deterministic Policy Gradients (DDPG) 

algorithm, we improved the theoretical limit of pre-pulse contrast from 16dB to 

>30dB, which meets the desired requirements of the accelerator community. 
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