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Abstract: Autonomous robot navigation represents an important field of 

research in robotics. Many recent research efforts in this field have focused on 

the use of vision as a primary sensing modality for acquiring information about a 

robot’s environment. In particular, a popular and efficient method of map 

representation, known as appearance-based map, uses captured images to 

describe locations of interest and the temporal and spatial adjacency of the 

images to define the topological relationships between the locations. 

Image-based appearance SLAM provides an alternative to the landmark-based 

SLAM that has dominated SLAM research over the past 20 years. In this talk on 

appearance SLAM, I will discuss three specific issues in visual robot navigation 

with a single camera: (a) mapping through visual sampling of the environment (b) 

robot localization and loop closure detection using images, and (c) augmenting 

an appearance map with metric information. I will argue that central to the 

resolution of the first two issues are efficient and accurate algorithms for image 

comparison and matching. For introducing metric information to an appearance 

map, we resort to recent research in pose-graph SLAM.  


