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A MACHINE LEARNING APPROACH TO VISUAL 
PERCEPTION OF FOREST TRAILS FOR MOBILE ROBOTS

IEEE Robotics and Automation Letters, vol. 1, no. 2, pp. 661-667, July 
2016
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Approach
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Classification problem:
• Input: Image
• Output: Turn Left, Go Straight, Turn Right



CNN Architecture

Prof. Songhwai Oh Robot Learning 4



Data Collection
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Video
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DRONET: LEARNING TO FLY BY DRIVING

IEEE Robotics and Automation Letters, vol. 3, no. 2, pp. 1088-1095, April 
2018
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Approach
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Driving Data
(Udacity)

Bicycle Data
(Collected)

Udacity Data Bicycle Data

Loss:



Results
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EVA: Explained variance ratio
RMSE: Root mean squared error



Video
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A REDUCTION OF IMITATION LEARNING AND STRUCTURED 
PREDICTION TO NO-REGRET ONLINE LEARNING 

International Conference on Artificial Intelligence and Statistics, 2011
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DAgger (Dataset Aggregation)
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𝜋∗: expert’s policy
𝛽" = 1, 𝛽# ≤ (1 − 𝛼)#$"

Intuition: Building up the set of inputs that the learned policy is likely to encounter 
during its execution based on previous experience (training iterations).



Experiment: Super Tux Kart
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Supervised: All training examples are 
similar and do not help the learner to 
learn how to recover from mistakes it 
makes



Experiment: Super Mario Bros.
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Problem Setup
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Supervised Learning
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telescoping
sum
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No-Regret Algorithm
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Best policy’s loss

No-regret algorithm generates a sequence of policies 𝜋", 𝜋%, …, 𝜋&, such that



DAgger (Dataset Aggregation)
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𝜋∗: expert’s policy
𝛽" = 1, 𝛽# ≤ (1 − 𝛼)#$"

Intuition: Building up the set of inputs that the learned policy is likely to encounter 
during its execution based on previous experience (training iterations).
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DAgger
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For 𝛽# ≤ (1 − 𝛼)#$",

cf. Supervised approach:


