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Research Overview
Å We use Machine Learning methods to help autonomous 

robots navigate more effectively in unstructured outdoor 
environments

Å We do this by classifying the far-field terrain in the image 
using models trained on appearance-based features taken 
from the near-field (supervised machine learning)

Å We show that ensemble methods(using more than one 
classifier) outperform single model techniques by 
leveraging past experience

Å We show this is effective experimentally by applying the 
method to natural datasets taken directly from the 
domain

Å We propose Ensemble Selection(Caruanaet al., 2004) as 
an effective technique for performing model selection 
from a library in dynamic environments
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Problem Domain
This is an important unsolved problem!

Nature of the Data: (this is not a static problem!)

Å Temporal, streaming
Å Data arrive in batches
Å Gradual concept drift
Å Recurring contexts
Å Large-scale and real-time 

(15-30 frames/sec )

Å Future data unknown
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Fundamental Task: 
Navigate from Start to Goalas 
efficiently as possible while 
avoiding obstacles (GPS)

Binary Classification Problem: 
Identify regions in the image as groundplane
(traversable), or obstacle (non-ǘǊŀǾŜǊǎŀōƭŜύΧ 
And varying degrees in between!



Basic Near-to-Far Learning for Terrain Classification
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(1) RGB Image (2) Stereo Disparity (3) GroundplaneDeviation

(4) Near-Field Stereo Labels (5) Stereo Labels Overlay (6) Final Binary Classification


