
                   

 

Low-energy neuromorphic computer vision for ground vehicles 
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Description: Convolutional Neural Networks (CNN) are a brain inspired technique in artificial intelligence. 

They find applications in numerous areas, including self-driving cars, data analysis, commercial 

recommender systems and many more. In less than a decade, deep CNN such as Inception and VGG-16 have 

successfully pulled state-of-the-art classification performances to new levels, especially on challenging 

computer vision benchmarks like ImageNet. The availability of both tremendous amounts of annotated data 

and huge computational resources have enabled remarkable progress. Therefore, this success comes with 

substantial human cost required for manually labeling data, and energy cost required for inference, despite 

most recent advances in parallel digital architectures. Namely, training deep CNN requires tremendous 

amounts of power. For instance, the training of GPT-3 model with its 175 billion parameters has required the 

extensive use of 1024 GPUs (140 teraFLOP/s per GPU) for over 34 days. 

In this PhD proposal, we wish to design and implement innovative low-energy neuromorphic computer 

vision models using Spiking Neural Networks and Event Cameras. Inspired from biology, Spiking Neural 

Networks (SNNs) are a special class of artificial neural networks in that they can work continuously and 

function more like the brain. They are more energy efficient if implemented on FPGA or neuromorphic 

hardware. Neuromorphic hardware such as SpiNNaker (from the Human Brain Project), Loihi (by Intel) or 

AKIDA (by BrainChip) are ASIC able to simulate SNN with a higher power efficiency than a standard CPU. 

Event cameras (or silicon retinas) are bio-inspired vision sensors that work in radically different ways from 

traditional cameras. SNNs have been shown to be computationally more efficient than standard rate-coding 

networks. Event cameras show exceptional properties compared to traditional cameras: very high dynamic 

range (140 dB against 60 dB), high temporal resolution (order of microseconds), low latency, low energy 

consumption and no motion blur. Therefore, these sensors bring a great potential for computer vision in 

challenging scenarios. 

The overall objective of this project is to develop a Proof-of-Concept (PoC) system for low-energy 

neuromorphic vision that will be ported to selected hardware. More specifically, we will explore two major 

aspects: the data representation and the training strategies.  

 

This CIFRE PhD project is funded by IMRA Europe, an R&D company that belongs to AISIN Group the 5th 

biggest automotive supplier based in Japan. The work will be done in close collaboration with experts in 

neuromorphic computing from IMRA Europe. 

 

Candidate profile: Candidates must hold a master’s degree in computer science, computer engineering, 

applied mathematics or a related field. Experience in image processing, computer vision, or machine learning 

is a plus. In addition, candidates should have the following skills: good proficiency in spoken and written 

English, scientific writing, and programming in Python/C++. 

 

Application deadline on Nov 19, 2022. Please send an email with Subject [CIFRE IMRA 2022], include 
CV, cover letter, all available Master grades and ranking, Master thesis if available, any recommendation 

letter and supporting document). Video interviews will be scheduled from Nov 21. 

 

Gross salary: The annual gross salary is 36,000 euro. 

 

Start date: Earliest convenience from December 2022. 

 

Location: Sophia Antipolis is the largest technology park in Europe. Université Côte d'Azur is a major 

research-intensive university in the southeast of France, that is both rooted in its territory and internationally 

oriented. Université Côte d'Azur directly employs around 3,000 staff and welcomes over 30,000 students 

each year. The i3S laboratory is the largest information and communication science laboratory in the French 

Riviera. It is composed of nearly 300 people with approximately 100 professors or associate professors, 20 

CNRS researchers and 13 INRIA researchers, along with 20 technical and administrative staff. 

 

Contact: Jean Martinet (jean.martinet@univ-cotedazur.fr) 


