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Robotic behaviors I. Exploration and navigation (1) 
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Today’s learning goals 

• After this lecture you should be able to 

– Describe different  approaches to area coverage 

– Describe, in detail, a method for exploration of an 
initially unknown arena 

– Describe and implement best-first search. 
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Exploration 

• Two reasons for carrying out exploration of an unknown 
arena: 

– Physical area coverage: Relevant in cleaning, lawn-moving, 
various agricultural applications, clearing mine fields etc. 

– Sensory area coverage: Relevant in map-building. 

Node placement 
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Exploration 

• An exploration algorithm based on dynamic node 
placement (pp. 68-74) 

 

Node placement 
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Exploration 

• Movement towards a reachable node 

 

Node placement 

Low obstacle 
(not visible for 
the 2D LRF) 
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Exploration 

• Movement towards an unreachable node (low obstacle). 

Node placement 
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Exploration 

• Proceeding to another node instead: 

Node placement 
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Exploration 

• The exploration algorithm is usually used in connection 
with map building. Thus, small distance between nodes,  
so that localization can be carried out accurately (see the 
lecture next Monday!) 

• The minimum allowed distance between nodes makes 
the algorithm finite . 

• Note that the minimum distance requirement is not 
applied to unreachable nodes! 

• In order to make the algorithm robust, one must 
overcome various practical problems (see the next slide). 

 



Mattias Wahde, PhD, Professor, Chalmers University of Technology 
e-mail: mattias.wahde@chalmers.se, http://www.me.chalmers.se/~mwahde 

Exploration 
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Exploration 

• The path following nature of the algorithm (as the robot 
moves between known nodes) contributes to its 
robustness. 

• However, on some (rather rare) occasions, the path 
distance can be much longer than a direct movement 
between two points (see the next slide). 

• The algorithm contains a method for handling such cases. 
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Exploration 

Robot at node 9: 
One pending node 
remaining... 
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Following the path 
((9,8,7,6,5,4,3,1,2)) 
Very long distance! 

LRF indicates clear 
direct path: Attempt to move  
directly to target node. 

Direct movement between nodes. Attempted only  if the distance to the current target node 
is < L < R (LRF sensor range). Note: low-lying obstacles may result in the target node 
not being reachable, in which case the path is followed instead. 
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Exploration 
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Exploration 

Distance: 159.2 m, time: 939.1 s. 
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Navigation: Grid-based methods 

• In grid-based navigation methods, the arena is covered 
by a grid of (convex) cells. 

• The grid can be represented either as nodes and vertices 
or as cells: 
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Navigation: Grid-based methods 
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Best-first searh 



Mattias Wahde, PhD, Professor, Chalmers University of Technology 
e-mail: mattias.wahde@chalmers.se, http://www.me.chalmers.se/~mwahde 

Best-first searh 



Mattias Wahde, PhD, Professor, Chalmers University of Technology 
e-mail: mattias.wahde@chalmers.se, http://www.me.chalmers.se/~mwahde 

Best-first searh 



Mattias Wahde, PhD, Professor, Chalmers University of Technology 
e-mail: mattias.wahde@chalmers.se, http://www.me.chalmers.se/~mwahde 

Today’s learning goals 

• After this lecture you should be able to 

– Describe different  approaches to area coverage 

– Describe, in detail, a method for exploration of an 
initially unknown arena 

– Describe and implement best-first search. 

 

 

 

 


