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Introduction

Problem
Create a system that can drive a car automatically.

Challenges

@ Different environments and type of roads;
@ Other cars, pedestrians, road markings;

o Different weather conditions and lighting.
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Introduction

Convolutional neural net which will analyze external conditions in
real time and control the car accordingly.

Properties

Model will train end to end i.e. no feature engineering is needed.

Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Data collection
Original data

Data is being collected as a video from the windshield camera.
Label is the steering angle applied by the human driver.

Issue
The network must learn how to recover from mistakes. Otherwise
the car will slowly drift off the road.

Data augmentation

@ Images for two specific off-center shifts are obtained from the
left and the right camera;

@ Additional shifts between the cameras and all rotations are
simulated by viewpoint transformation of the image from the
nearest camera.

Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Data collection

[ Left camera J [Centercamera] [Right camera}

Steering wheel angle
(via CAN bus)

External solid-state
drive for data storage

NVIDIADRIVE™ PX

Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Network architecture
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Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv

preprint arXiv:1604.07316 (2016).
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Real driving

Evaluation metric

(number of interventions - 6)

autonomy = (1 — ) - 100

elapsed time

o , Time = 24.9 (sec)
4 Autonomy = 100.0%
Position Precision = 64.8%
Speed Precision = 100.0%
Comfort = 89.6%
Drive mode = Auto
Distance = 453.5 (m)

Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Activations

Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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Activations

Bojarski, Mariusz, et al. End to end learning for self-driving cars. arXiv
preprint arXiv:1604.07316 (2016).
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