EEECS Summer Research Internships
School of Electronics, Electrical Engineering and Computer Science
Internships Summer 2020
	Proposed Project Title: 
Transprecise Computing


	Principal Supervisor: 

Hans Vandierendonck


	Project Description: 

Transprecise computing is an emerging approach in high-performance computing systems design. The basic concept is to perform arithmetic operations (such as addition and multiplication) with reduced precision in software to achieve speed and power-consumption-efficiency in computational devices and also in our everyday electronic gadgets such as smart phones and Tablets. In other words, the target is to design approximate software running on conventional hardware to achieve efficiency in certain applications. Transprecise computing has many applications such as search functionality, artificial intelligence and image processing algorithms which are often used in consumer market electronic devices that operate under limited energy and power budgets. 

What makes transprecise computing an interesting problem to study is its efficiency and simplicity. Even without having approximate hardware, the software can be designed in a different manner to exploit the error resiliency of the application to perform some computations in an inexact form on exact hardware. For example, consider a face detection application that is used in smart phones. The computations behind this image processing operation can be performed sometimes inexact, and even faulty without having significant effect on the application duty which is detecting a face. However, this inexactness provides great energy-efficiency for the smartphone; leading to increased
 battery lifetime.

The goal of this project is to investigate and demonstrate the impact of transprecise computing on image processing. In particular, you will evaluate and compare the energy efficiency and accuracy of key components of image processing applications when using different arithmetic precision. You will then design a controller that determines the preferred precision to use based on remaining battery, processor utilisation and user preferences. Through this internship, you will acquire fundamental research skills.



	Objectives:

The goal of this project is to explore the state-of-the-art in transprecise computing and its application to image processing.

· Study relevant literature on transprecise computing, and the use of approximation in image processing
· Categorise transprecision applications and methods by relevant characteristics

· Experimentally evaluate the impact of precision on accuracy and energy consumption in key components of image processing
· Design a controller to determine the preferred precision under a number of conditions
· 

	Academic Requirements:

The scheme is open to all EEECS Undergraduates (apart from students on the BIT degree pathway and students who are due to graduate this summer)


	GENERAL INFORMATION
Each internship will last between 6-8 weeks and will pay a weekly stipend of £300. 
Accommodation and travel costs are not provided under this scheme.
Start date: June-August
Duration (maximum 8 weeks – preferably from May to end of July): 6-8 weeks
Location: Computer Science Building
Further information available at: http://www.qub.ac.uk/schools/eeecs/Research/ 


	Contact detail

Supervisor Name: Hans Vandierendonck



 

QUB Address: 

Computer Science Building

16A Malong Road

Email: h.vandierendonck@qub.ac.uk
Deadline for submission of applications is Friday, 13th March 2020



