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ACCELERATING THE RACE  
TO SELF-DRIVING CARS 



IN THE BEGINNING 













ACTUAL CRASH SIMULATED CRASH 



THE FUTURE OF CAR BUYING 



THE FUTURE OF CAR BUYING 



ENABLING THE SOFTWARE-DEFINED CAR 
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ENABLING THE SOFTWARE-DEFINED CAR 







A NEW ERA OF COMPUTING 

PC INTERNET 
WinTel, Yahoo! 
1 billion PC users 

1995 2005 2015 

MOBILE-CLOUD 
iPhone, Amazon AWS 
2.5 billion mobile users 

AI & IOT 
Deep Learning, GPU 
100s of billions of devices 



NVIDIA 





MANY THINGS TO LEARN 



AI TRANSPORTATION — $10T INDUSTRY 

PERCEPTION LOCALIZATION DRIVING 

DEEP LEARNING 



LOCALIZE 

MAP 

THE BASIC SELF-DRIVING LOOP 

CONTROL SENSE 

PLAN 

PERCEIVE 



GPU DEEP LEARNING  
IS A NEW COMPUTING MODEL 

Training 

Intelligent Devices 

Inference 



HOW A DEEP NEURAL NETWORK SEES 

Image “Audi A7” 

Image source: “Unsupervised Learning of Hierarchical Representations with Convolutional Deep Belief Networks” ICML 2009 & Comm. ACM 2011. 
Honglak Lee, Roger Grosse, Rajesh Ranganath, and Andrew Ng. 



NVIDIA & BAIDU  
PARTNER ON AI SELF-DRIVING CARS 



FREE SPACE DETECTION CAR 3D DETECTION 

INSIDE THE SELF-DRIVING BRAIN 



INSIDE THE SELF-DRIVING BRAIN 



150 MACBOOK PROS IN YOUR TRUNK 



DEEP LEARNING AUTOMOTIVE PARTNERS 



NVIDIA DRIVE PX 2 
AutoCruise to Full Autonomy — One Architecture 

 

Full Autonomy 

AutoChauffeur 

AutoCruise 

AUTONOMOUS DRIVING 
Perception, Reasoning, Driving 
AI Supercomputing, AI Algorithms, Software 
Scalable Architecture 



DRIVEWORKS ALPHA 1 
OS For Self-Driving Cars 

DRIVEWORKS 

PilotNet 

OpenRoadNet 

DriveNet 

Localization 

Path Planning 

Traffic Prediction 

Action Engine 

Occupancy Grid 



Courtesy of Cityscapes dataset project Courtesy of Cityscapes dataset project 



Courtesy of Cityscapes dataset project 



Courtesy of Audi 



“ Using NVIDIA’s deep learning 
platform, in less than four hours 
we achieved over 96% accuracy 
using Ruhr University Bochum’s 
traffic sign database. While 
others invested years of 
development to achieve similar 
levels of perception with 
classical computer vision 
algorithms, we have been able 
to do it at the speed of light.” 

 
 Matthias Rudolph, Director of Architecture, 
Driver Assistance Systems, Audi 



NVIDIA AI SYSTEM  
FOR AUTONOMOUS DRIVING 

Training on 
DGX-1 

Driving with 
DriveWorks 

KALDI 

LOCALIZATION 

MAPPING 

DRIVENET 

NVIDIA 
DGX-1 

NVIDIA 
DRIVE PX 2 







THE FAST AND THE CURIOUS 
Udacity Self-Driving Engineer Nano-degree 



THE ROAD TO THE SELF DRIVING CAR 
DEPENDS ON VISUAL SUPERCOMPUTING  





•  Using public roads ~30 miles (highway) 

•  Highly autonomous vehicles in 2017 

•  100 customer vehicles 

•  Unsupervised/ SAE level 4 ; 
secondary tasks allowed 

•  Co-operation with Swedish authorities 

DRIVE ME PROJECT 












