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The Control Problem

Objective = Robot needs to reach the goal
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The Control Problem

Robot reached the goal



The Control Problem

Robot wins a prize



The Real Control Problem

The real world has obstacles



The Real Control Problem

Sensor noise results in uncertainty in position

of goal
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Sensor noise results in uncertainty in position
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The Real Control Problem

Sensor noise results in uncertainty in position

of obstacles



The Real Control Problem

Obstacles might be dynamic and move around



The Real Control Problem

Ouch!

The state of the robot might change



Electronic Systems Laboratory

ÅAt the ESL we aim to solve the real control problem

ÅPostgraduate Laboratory, part of the Electrical and 

Electronic Engineering department

ÅSpecialisesin the control and automation of space 

satellites, aircraft, and ground vehicles

ÅFounded in 1992 as space systems laboratory

ÅDeveloped SUNSAT, the first South African satellite 

(launched and commissioned in 1999)



Electronic Systems Laboratory

Å Currently have

Å 6 full-time academics

Å 5 PhD students

Å 20 Masters students

Å Graduates are employed:

Å Aerospace

Å Embedded Systems

Å Data Science

Å Machine Learning

Å Computer Vision

Å Software



ÅPractical research activities have resulted in 

commercial products and services with the creation 

of private companies:

ÅSunSpace(now Denel Spaceteq) - provider of high-

performance small- and medium-sized satellites and related 

systems and solutions

ÅS-Plane - aerospace company specialising in the delivery 

of complete certification-ready Automation, Simulation, 

Communication and Ground Control Solutions for manned, 

unmanned and optionally piloted aircraft systems.

ÅCubeSpace- design, build, test and support innovative, 

high quality, miniaturized satellite components, with a strong 

focus on control systems

Electronic Systems Laboratory



Space Vehicles

Focus on embedded systems and algorithms for attitude control system (ADCS)



Space Vehicles

Estimated 5,500 tons of man made objects currently orbiting earth, 

less than 2000 operational satellites

1. EU FP7 DeOrbitSailProject

2. EU FP7 RemoveDebrisProject

3. EU FP7 QB50 Earth Science 

Mission



Space Vehicles

ÅDeveloped and built 18 ADCS units along 

with Surrey Space Centre for participants

ÅSouth Africaõs QB50 Satellites

Å ZA-AeroSat2U CubeSat from Stellenbosch 

University (ESL & CubeSpace)

Å nSight-1 2U CubeSat from Space Commercial 

Services (SCS)



Space Vehicles

California, USA


