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The day job

AUTOMOTIVE
Auto sensors reporting 

location, problems

COMMUNICATIONS
Location-based advertising 

CONSUMER PACKAGED GOODS
Sentiment analysis of 
whatõs hot, problems

$

FINANCIAL SERVICES
Risk & portfolio analysis 

New products

EDUCATION & RESEARCH
Experiment sensor analysis

HIGH TECHNOLOGY / 

INDUSTRIAL MFG.
Mfg. quality

Warranty analysis 

LIFE SCIENCES MEDIA/ENTERTAINMENT
Viewers / advertising 

effectiveness

ON-LINE SERVICES / 

SOCIAL MEDIA
People & career matching

HEALTH CARE
Patient sensors, 
monitoring, EHRs

OIL & GAS
Drilling exploration sensor 

analysis

RETAIL
Consumer sentiment

TRAVEL &

TRANSPORTATION
Sensor analysis for 

optimal traffic flows

UTILITIES
Smart Meter analysis 
for network capacity,

LAW ENFORCEMENT 

& DEFENSE
Threat analysis - social media 

monitoring, photo analysis



www.FrontierDevelopmentLab.org
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Gaming

GPU Computing

VR AI & HPC Self-Driving Cars

NVIDIA
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THE ERA OF AI
The Defining Technology of Our Generation

Siri, Alexa, Facebook, 
Twitter

WEB SERVICES

Radiology, Pathology, 
Genomics 

HEALTHCAREINTELLIGENT MACHINES

Self-Driving Cars, 
Robotics

SECURITY

Cybersecurity, Public 
Safety

FINANCE

Fraud Detection, 
Trading
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NVIDIA RESEARCH



An unlikely heroé

Unreal Engine 4
©

Epic Games
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EMBED TORNADO VIDEO



Definitions
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άǘƘŜ ƳŀŎƘƛƴŜ ŜǉǳƛǾŀƭŜƴǘ ƻŦ ŜȄǇŜǊƛŜƴŎŜέ
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2012
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GPU Computing

A kernel runs on an SM > grid of blocks > WARP (32 threads)
The kernel is the unit of work {instruction stream with arguments}

x86
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THE RISE OF GPU COMPUTING
Big Data Needs Algorithms and Compute That Scales

1980 1990 2000 2010 2020

Original data up to the year 2010 collected and plotted by M. Horowitz, 

F. Labonte , O. Shacham, K. Olukotun , L. Hammond, and C. Batten New plot and data collected for 2010 -2015 by K. Rupp

103

105

107

1.5X per year

END OF MOOREõS LAW

Single-threaded perf

GPU-Computing perf

1.5X per year

1.1X per year

CPU vs. GPU
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https://devblogs.nvidia.com/parallelforall/even-easier-introduction-cuda/
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DEEP LEARNING



SUPERVISED LEARNING
NEW PROGRAMMING MODEL

DEVICE

EDGE

CLOUD
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CONVOLUTION
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0

0

0

0

0

0

0

-4

1

0

-8

Source 

Pixel

Convolution 

kernel 

New pixel value 

(destination 

pixel)

Centre element of the kernel is placed over the source pixel. 

The source pixel is then replaced with a weighted sum of 

itself and nearby pixels.

http://www.biomachina.org/
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Image òVolvo XC90ó

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

CONVOLUTIONAL NEURAL NETWORKS
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TRAINING VS INFERENCE
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EXAMPLE: AUTOENCODERS
Feature Learning

Sparse 
Representation

Training 
Data

Reconstruction

Encoder Decoder

Minimize Reconstruction Error
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Residual Networks
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RNN

Miro Enev, NVIDIA
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Long short-term memory (LSTM) 

Hochreiter (1991) analysed vanishing gradient òLSTM falls out of this almost naturally ó

Gates control importance of 

the corresponding 

activations 

Training  

via

backprop  

unfolded 

in time 

LSTM:

input 

gate

output 

gate

Long time dependencies are preserved until

input gate is closed (-) and forget gate is open (O)

forget 

gate

Fig from Vinyals et al, Google April 2015 NIC Generator

Fig from Graves, Schmidhuber et al, Supervised 

Sequence Labelling with RNNs
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ARCHITECTURES

Larger image: http://www.asimovinstitute.org/neural-network-zoo/
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http://distill.pub/2017/momentum/
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Li et al, University of Maryland & US Naval Academy
https://arxiv.org/pdf/1712.09913.pdf
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Capsules & routing with EM, Hinton et al
https://arxiv.org/pdf/1710.09829.pdf [NIPS2017]

https://arxiv.org/pdf/1710.09829.pdf
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Brain Computer Interfaces 
Focused on treatment for 
disease and dysfunction 
egepilepsy, depression, 
Parkinsonsbut ultimately 
to advance human 
intelligence by restoring 
and extending cognitive 
vibrancy.



THE NEXT STAGE
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DEEPMIND ALPHA* 1.0 => 2.0 => 0.0

* ..a deeply structured hybrid (Gary Marcus, Jan 2018)
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ROBOTS

THINK / 
REASON

SENSE / 
PERCEIVE

ACT
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LaserSnake - B13 Cave and Kuka
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Holodeck: photorealistic, collaborative VR 

environment

Real-world experience through sight, sound, and 

haptics

Explore high-fidelity, full -resolution models

THE DESIGN LAB OF THE 

FUTURE

IMMERSIVE AI
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LEARNING FROM SCRATCH
https://arxiv.org/pdf/1802.10567.pdf
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OPENMINED
https://github.com/OpenMined



A massive Deep Learning challenge


