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Motivation

Home Work Example

The use of cameras as sensors in technical systems is becoming more and more common. Measurements from camera systems will be commonly
used in integrated systems, implying that engineers working with control, robotics, sensor fusion
and related areas will need some knowledge about
how these measurements are computed.

The task is to estimate the position and orientation of a UAV using measurements from a camera, an accelerometer, a gyroscope and a barometer. Hence, this is very much a sensor fusion
problem. (data from MOVIII)

The aim of this course is to describe how
we can pose and solve various estimation
problems based on camera images and how
cameras can be used together with other sensors.

Selected Contents
• Rigid body motion
• Camera models and calibration
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Successful implementation producing good position and orientation estimates were required.

This information is then used within a particle
filtering framework to find where in the map the
UAV is most likely to be. (data from MOVIII)

Project Example

Basic Facts

The aim in this project is to derive an algorithm
to localize a UAV, using an already existing map
(from Google Earth) and camera images.

• Graduate course eligible for PhD students
• 6hp, (+3hp for optional project)

• Feature extraction and tracking

• Given during winter

• Epipolar geometry

• Started in 2008 with roughly 30+ participants

• Visual odometry and visual SLAM

• 6 companies followed the course

• Sensor fusion using cameras

• 6 lectures and 1 guest lecture from industry

• Nonlinear state estimation
• Industrial applications
www.moviii.liu.se

The basic idea is to classify patches in the camera images (grass, asphalt, house).

• Examination: Successful hand-in solutions
• Contact person: Thomas Schön
www.control.isy.liu.se

