
CS 3630!

Lecture 21: 

Deep Learning
in Robotics

Images and text sampled from a selection of 2019 research papers.



Motivation

• Robotics:
• Perception, thinking, acting

• Deep learning has revolutionized perception
• Getting increasingly important in 

thinking/acting
• Previous lecture:

• High-level intro to CNNs and learning for perception

• This lecture:
• Applications in robotics
• Not a comprehensive overview!
• Sample from best papers at ICRA and CORL Image by Voyage

https://news.voyage.auto/an-introduction-to-lidar-the-key-self-driving-car-sensor-a7e405590cff


Deep Stereo

• Learns cost function

Winner-take all

Smoothed 3



Stereo Datasets

• FlyingThings3D -> DispNet
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Monocular Depth

• Can we learn depth from a single image?
• Train on stereo, but test on mono!
• Learn to war left to right and vice versa
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Localization in driving (best paper runner up)
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Estimating tactile properties from images (2nd runner up) 
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Multimodal perception (best paper)
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Domain randomization (best student paper)

10



11



Perception 
and 

Manipulation



Stereo VO
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• MF = Multi-Frame

• GAN = Generative Adversarial Networks

• VO = Visual Odometry



Manipulating Objects

14



Planning 
and 

Control



Dynamics Learning
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Reinforcement 
Learning



Worst case RL
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Large-scale Robot Control
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Reinforcement 
Learning 2



Multi-agent Manipulation
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