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Piero Scaruffi
• 30+ years in Silicon Valley
•Written 20+ books
• Pioneered A.I. and Internet applications
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The Age of A.I.?

• Recent conferences
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Deep Learning

• Invented in 2006-07
• Geoffrey Hinton
• Yoshua Bengio
• Yann LeCun

Deep
Learning

• The Year of Deep Learning: 2012
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Deep Learning
Why did it take until 2012?

1. The computational power 
(the GPU!)

2. The training datasets
3. Open-source platforms

Deep Learning
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Status
• CNN = Convolutional Neural Networks (face 

recognition, object identification, disease detection)

• RNN/LSTM = Recurrent Neural Networks (speech 
recognition, translation, caption generation)

• DRL = Deep Reinforcement Learning (robot training, 
game playing)

• GAN = Generative Adversarial Networks (image 
generation, style transfer)
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Deep Reinforcement Learning (DRL)
• AlphaGo (2016)
• AlphaZero (2017)
• AlphaStar (2019)

• OpenAI Five (2018)
• Robotic arm that solves 

Rubik’s Cube (2019)
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Generative Adversarial Networks (GANs)

What does it mean to 
“learn” a concept?
If you know what a dog is, 
you can draw a picture of a 
dog that doesn’t exist:

GANs generate images 
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Generative Adversarial Networks (GANs)
GANs generate images from 
descriptions

GANs generate videos from scripts
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Generative Adversarial Networks (GANs)
Style transfer Scene generation
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Natural Language Processing

Text Understanding
• Transformer (2017)
• ELMO (2018)
• BERT (2018)
• BiDAF++ (2018)

Text Generation
• PGNET (2017)
• GPT2 (2019) 



@PTCouncil #PTC20

Natural Language Processing

Example: GTP2
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Reality Check: Not much “I” in “A.I.”
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Reality Check: The “I” is often outside
What really "does it" is not the machine: it's the 
environment that we structure for the machine
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Reality Check: How can you be so smart?
DeepMind’s AlphaGo

What else can AlphaGo do besides 
playing Go? Absolutely nothing.
What else can you do besides playing Go?

AlphaGo consumed 440,000 W to do just 
one thing
Your brain uses 20 W and does an infinite 
number of things
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Reality Check: The self-crashing car
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Reality Check: No common sense
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Reality Check: Unnatural Learning
Supervised Learning: requires a 
lot of data - UNNATURAL
Reinforcement Learning: 
requires a lot of self-play -
UNNATURAL
Unsupervised Learning: the way 
humans and animals learn!
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What can Deep Learning do?
• Disease detection

2017
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What can Deep Learning do?
• Genomic Analysis

Why is Hydra immortal?
Why can the Turritopsis reverse its life cycle and 
rejuvenate?
Why did Jeanne Calment live to 122?
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What can Deep Learning do?
• Scientific discovery depends on
• Studying the literature
• More than 1.2 million papers are 

published yearly in life science 
journals alone, on top of the 25 
million already in print
• A new article is being published 

every 30 seconds
• Experimenting new ideas
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What can Deep Learning do?
• Drug discovery
• It takes an average of 12 years and about 

$2.6 billion to put a new drug on the 
market.

Lab 
Automation

Pattern 
Recognition

Theory 
Formation

Data Correlations
Drug/ 

Therapy
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What can Deep Learning do?
• Robots for an aging society
• More than 1 million people in the 
USA require daily physical 
assistance to get dressed because 
of injury, disease, and old age
• Examples: a robot that learns to 
dress people; assisted feeding; etc
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Deep Learning & Telecom
Caution: 
• There seem to be many more “Reports about 

Applications of A.I.” than there are actual applications
• Calling old-fashioned software A.I. is like calling a 

restaurant “Ristorante”
• If you are using A.I. as glorified statistics, you are 

probably wasting time and money

• Beware of any tech consultant who had no A.I. until 
recently (and maybe even discouraged investment in 
A.I.)

What is encouraging:
• Lots of data: from 

devices, networks, 
mobile applications, 
geolocation, customer 
profiles, service usage, 
billing data, …
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Deep Learning & Telecom

• The hype
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Deep Learning & Telecom

The Reality

• Network optimization 
(Sedona's NetFusion, Aria, ...)

• Preventive maintenance 
(Nokia's Ava, Avanseus CAN, ...)
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Deep Learning & Telecom

The Reality

• Virtual Assistants (Vodafone's 
TOBi, Nokia’s MIKA, 
Telefónica’s Aura …)

• Fraud detection (CSG Detect, 
Oculeus, SKLOIS …)
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Deep Learning & Telecom

The Reality

• Anomaly detection
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The End (for now …)

piero@svairi.com
scaruffi@stanford.edu


