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Tasks: literature survey (imaging geometry and adjacent 

areas, e.g. robotics and computer vision), formulate  
models (prototype in Matlab), design-study and 

simulation, real field trial 

- distance and/or bearing, fusion with GPS positioning 
- single optical camera, single shot, absolute positioning 

(not image-sequence for relative positioning) 
- map-based (topographic map, containing position 

information of the objects) 
- focus on automotive applications (typical 2D), though 

similar principles apply to UAV navigation 

- vehicle orientation to link optical measurements to GPS 
position 

- related but not focus of this research: image 
processing, object recognition, feature matching 
 

Practical: link to WEpods and TU Delft equipped Toyota 

Prius for field-trials. 

Committee members: 
Prof. Bart van Arem (TU Delft, Transport and Planning) 

Dr. ir. Christian Tiberius (TU Delft, Geoscience and Remote Sensing) 
Dr. ir. Peter de Bakker (TU Delft, Geoscience and Remote Sensing) 

Information: 
- Dr.ir. C. Tiberius (c.c.j.m.tiberius@tudelft.nl 
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Summary 
Satellite navigation is one (obvious) sensor for positioning 

autonomously driving cars. Such cars are typically also 
equipped with imaging sensors (optical and/or radar). 

Identifying objects in the image, being able to take 
measurements from the image (as a distance in case of 

radar and an angle/bearing in case of a digital photo), and 

having a digital map with topography at ones disposal, 
allows one to add extra position-related information into the 

navigation system of the vehicle. Once edges of buildings or 
road infrastructure elements like sign-posts, traffic lights 

and lamp-posts, can be identified in the image, and having 

the position coordinates of those from the map, then 
measurement of distance and/or bearing can contribute to 

the position solution of the vehicle. 
 
What can optical landmark navigation add to positioning? In 
terms of accuracy, availability and reliability. 
Development of functional and stochastic model for land-

mark observations: assessing the observation quality, 
handling erroneous measurements (e.g. wrong 

identification), effects of motion? Quality is distance 
dependent? Dependence on type of identified/measured 

object? 
 

 
 

 

 


