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Big Data

(incl. IoT)

Machine 
Learning

(e.g Deep Learning)

Cloud 
Supercomputing

AI

Intelligent ‘agents’ (computer systems) able to learn, adapt 

and deploy successfully in dynamic and uncertain 

environments
MOSTLY IMMATERIAL (“machines without motor function”)

Neuroscience





• A branch of AI:
✓ relies on complex statistical models / algorithms (Artificial Neural 

Network) with multiple layers

✓ which runs on powerful computers (GPUs)

✓ These systems are both self-learning and trained

• Not new!
✓ Artificial Neural Networks were theorized in the 50s

• But could only be unleashed meaningfully in the era of Big Data and 

affordable supercomputing (cloud and embedded)

✓ several hundreds layers now typically used

✓ They loosely model the way a biological brain works (nodes)











2030? 2050? 2100? Never2016



Global race to become to the go-to AI 

platform
• Consumer facing platforms for open data –

i.e.Google Tensor Flow

• Business facing platforms for sensitive data (e.g. 

healthcare) – e.g. IBM Watson, Google DeepMind

• $8.5 billion spent on deals/investments in AI in 2015

• $40 billion by 2020

vs. BATXGAFAMI





• Regulating the free flow of high resolution/personal data will 

be key enabler or barrier to the development of high 

performance AI platforms

✓ Market Critical Mass (integrated EU 

digital market vs. US vs. China vs. India 

vs. Russia vs. Brazil)

✓ Portability of data (key for latecomers 

to ‘catch-up’)

✓ Regulation of personal data 

collection/storage/processing/own

ership (EU vs. US, China, India, Russia…)

✓ Technical standards governing 

data sharing (W3C)



Mechanical

Eng.

Computer 
Science

Electrical Eng.

R.

AI

Autonomous Machines 
MOSTLY MATERIAL (…but an algorithm is a robot!)



2016 2030



Single cognitive

Function

MATURE

Multiple cognitive 

function 

EARLY STAGE
?



Very complex

motor functions 

(3D, hands, legs…)

EARLY STAGE

Very simple

motor functions

(2D, wheels…)

RIPE

Fairly simple

motor functions

(3D, actuators)

MATURE





• Auditability? Certification?

• Tension between

transparency and 

competitive dynamics

• Algorithmic bias



“The types of image classification algorithm 

used in driverless cars could be made to 

ignore pedestrians or parked cars. “I think 

we should worry about how we can 

ensure that the neural networks we put 

in cars are safe,”





• New ways to profile risks = new business opportunities

✓ At the micro-level

✓ At the macron-level

• Limits of predictive extrapolations: AI process past data 

to predict future outcomes





Historical Data

Monitoring & Prediction

Decision Analysis

Climate Data

Global Coverage

News Data

Climate Model

Climate Simulation



“The Nation which 

becomes the leader in 

AI will be the ruler of 

the world.”

-

Vladimir Putin
September 2017



*Source: David H. Autor, MIT 2015
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