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deep learning
for self-driving cars
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Administrative

A Website:cars.mit.edu

A Contact Emaildeepcars@mit.edu

A Required:
A Create an account on the website.
A Follow the tutorial for each of the 2 projects.

A Recommended:
A Ask questions
A Win competition!

A Office hours:Friday, 57pm
(more info coming soon)
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Schedule

Mon, Jan 9 Introduction to Deep Learning and Self Driving Cars
Learning to Move: Reinforcement Learning for Motion Planning
Tue, Jan 10
DeepTraffic: Solving Traffic with Deep Reinforcement Learning
Learning to Drive: End-to-End Learning for the Full Driving Task
Wed, Jan 11
DeepTesla: End-to-End Learning from Human and Autopilot Driving
Thu, Jan 12 | Karl lagnemma: From Research to Reality: Testing Self-Driving Cars on Boston Public Roads
Fri, Jan 13 John Leonard: Mapping, Localization, and the Challenge of Autonomous Driving
Tue, Jan 17 Chris Gerdes: TBD
Wed, Jan 18 | Sertac Karaman: Past, Present, and Future of Motion Planning in a Complex World
Thu, Jan 19 Learning to Share: Driver State Sensing and Shared Autonomy
Eric Daimler: The Future of Artificial Intelligence Research and Development
Fri, Jan 20
Learning to Think: The Road Ahead for Human-Centered Artificial Intelligence

H B Massachusetts

Institute of
Technology
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DeeplrafficLeaderboard
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ﬁ Rank User MPH
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1 cmauck10 72.67
2 Jeffrey Li 72.45
3 Ted Grunberg 72.31
4 Xiaoxue Wang 72.31
5 Ethan Weber 71.73
6 Indra den Bakker 71.35
7 Kavya R. 71.24
N
H 8 Rakesh 71.21
\-v
9 LCMartin 71.02
N
ﬁ H 10 anyati 70.95
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lllustrative Case Study: Traffic Light Detection
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DeepTeslaEndto-End Learning from Human and Autopilot Driving
(in ConvnetJb

Predicted wheel: -2.5
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DeepTeslaEndto-End Learning from Human and Autopilot Driving
(in TensorFlow
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Computer Visions Machine Learning
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Standard supervised learning pipeline:
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Computer Vision
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Images are Numbers
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What the computer sees

82% cat
15% dog
2% hat

1% mug

image classification

ARegressionThe output variable takes continuous values

A ClassificationThe output variable takes class labels

A Underneath it may still produce continuous values such as
probability of belonging to a particular class.

oo Massachusetts . Course 6.5094: Lex Fridman: Website: January
I II II }Eif,',‘.“‘,'.?,;’,', References' [89] Deep Learning for Seliriving Cars fridman@mit.edu cars.mit.edu 2017



Computer Vision is Hard

Viewpoint variation Scale variation Occlusion

Deformation
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Image Classification Pipeline
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Famous Computer Vision Datasets
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ImageNet:WordNet hierarchy

MNISThandwritten digits

Placesnatural scenes

CIFARLO(0):tiny images
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