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Maps are often used to provide information and guide people. 
Emergency maps or floor plans are often displayed on walls 

and sketch maps can easily be drawn to give directions. However, robots typically 
assume that no knowledge of the environment is available before exploration 
even though making use of prior maps could enhance robotic mapping. For ex-
ample, prior maps can be used to provide map data of places that the robot has 
not yet seen, to correct errors in robot maps, as well as to transfer information 
between map representations.

I focus on two types of prior maps–sketch maps and layout maps–and I aim 
to answer three research questions:

1) 	How to interpret prior maps by finding meaningful features?
2) 	How to find correspondences between the features of a prior map and a  
	 metric map representing the same environment?
3) 	 How to integrate prior maps in simultaneous localization and mapping  
	 (SLAM) so that both the prior map and the map built by the robot are  
	 improved?

The first contribution of this thesis is an algorithm that can find correspondences 
between regions of a hand-drawn sketch map and an equivalent metric map 
and achieves an overall accuracy that is within 10% of that of a human. The 
second contribution is a method that enables the integration of layout map data 
in SLAM and corrects errors both in the layout and the sensor map.

These results provide ways to use prior maps with local scale errors and dif-
ferent levels of detail, whether they are close to metric maps, e.g. layout maps, 
or non-metric maps, e.g. sketch maps. The methods presented in this work were 
used in field tests with professional fire-fighters for search and rescue applications 
in low-visibility environments. A novel radar sensor was used to perform SLAM 
in smoke and, using a layout map as a prior map, users could indicate points of 
interest to the robot on the layout map, not only during and after exploration, 
but even before it took place.
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