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Technology	 innovations	drive	
business	and	industry	
transformations
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It is a fact that the 
engine of the new 
wave of the technology 
innovation will be 
Artificial 
Intelligence, that 
will be used to 
optimize decisions 
across all industries
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The evolution of 
Artificial Intelligence

IBM Research / © 2018 IBM CorporationIBM	Research	/	©	2017	IBM	Corporation

General AI
Revolutionary

2050 and beyond

Narrow AI
Emerging

Broad AI
Disruptive and 

Pervasive

▼ We are here 4 4



5Source: https://www.grushgamer.com/

Democratizing 
with the CLOUD 
the access to AI
is contributing to 
generate new 
products, 
services and 
new kind of 
companies….



http://www.grushgamer.com/



Building a new 
toothbrush is 
simple as re-new an 
offshore platform or 
wind or solar power 
fields….??
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AI: Back to 
the basic, 
now!
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Stack of Dimensions of Digital Systems and their growing 
complexity
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From a business perspective AI is THE ingredient that can push the 
genetic evolution of IT from the status of a tool to a generalized 
business problem solving environment
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We require systems that interact in behaviors and 
processes
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Digital Transformation 
is just the first step, 
we are going to co-
work with machines, 
producing Active 
Products and Services 
and solving new
systemic problems

PROBLEMS
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Outright Bans Informing Citizens Active Vehicles
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Source: Shaun Sweeney and others
https://arxiv.org/pdf/1706.00646.pdf
IBM Research &  University College Dublin 

Cyber-
physics, 
pollution 
mitigation,
and electric 
bikes

A cyber-physical system that mitigates the effect
of urban pollution by indirectly controlling the
minute ventilation (volume of air inhaled per
minute) of cyclists in polluted areas.

Active e-bike
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Source: IBM Research China & Beijing 
Environmental Protection Bureau

https://www.research.ibm.com/green-
horizons

Fighting 
pollution 

and 
Climate 
change
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Algorithms are 
evolving, main 
breakthroughs 
are in the ability 
to transfer our 
knowledge and 
experience to 
them in an easy 
way
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Kind of problems where Artificial Intelligence is generating a relevant 
business impact
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Source: IBM Research automatic sport highlights generation https://www.ibm.com/blogs/research/2017/06/scaling-wimbledons-video-
production-highlight-reels-ai-technology/
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Source: IBM Research Image Caption generation paper - https://arxiv.org/pdf/1612.00563.pdf

“a blue boat is sitting on the side of a building” “a person holding a giraffe in their hand” 

@pieroleo
www.pieroleo.com

Rennie, Marcheret, Mroueh, Ross & Goel, “Self-Critical Sequence Training for Image Captioning.”  CVPR 2017 
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Perception

Deep Learning & Reason

Classification

Explain
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Observe
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Observation

….. ….. …..

Ethics

See: https://www.ibm.com/watson/advantage-reports/future-of-artificial-intelligence/ai-innovation-equation.html

Symbolic
Reasoning & Small Data

Continuous

Multi-tasking
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Video Face Extraction 

12 Jun 2016
21:40 – 22:00

Video Time Tagging 

Cleveland, 
OH

Video Geotagging 

Face Identity Attributes

Woman, 
20-30

Face Expression

Pensive

Face Extrinsics

Full hair, blond, 
no glasses, no 
hat

Video Object Finding

Segmented 
Objects

Bicycle:{
Colour:gray,
Brand:Raleigh,
Pose: inverted}

Object Recognition

Multimedia Retrieval

To: find examples of scenes in videos with sets of objects 
fitting descriptions in a list L
• Retrieve candidates videos
• For each video, and object type

• Use appropriate extractor to find
spans with that object

• Segment those objects out
• Run attribute extraction on each obj o 

giving a
• Remember span and o if a satisfies 

any description in L
• Remember span if it contains objects 

satisfying all descriptions in L

To: Answer a query x for user u,
• Identify the language of x, l, 
• Use language to logic for l on x to make an equivalent 

query y,
• Reason to answer y, yielding answers z
• Use logic to language to turn each zi into language l 

equivalent ai
• Assemble ai into list a
• Find a convenient display d for u
• Display x and the list a on d

English to Logic

What’s the 
population of 
Auckland?

(nInhabitants
Auckland ?nu)

Language ID

定シエムチ曜
玲ロ危氏47貫
っを数満え形
60弘90健ル
がぽぞ逮

Japanese {jp}

Logic to English

(nInhabitants
Auckland 1e6)

Auckland has a 
million people.
The popn of 
Auckland is 1m.

Problem Solving Methods

Machine Reasoning

Multi-step reasoning for Skill Composition
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Data are 
transformed into 
Information and 

eventually into 
pieces of 

Knowledge, 
Smart Data 

incorporates 
Business Rules 
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Source: Image credits Everest GroupReference Site: https://www.ibm.com/blockchain/

Blockchain
is a shared immutable ledger 
for recording the history of 
transactions, smart 
contracts realize the true 
benefit of a blockchain

Smart Data 
combines data with data 
management knowledge, 
they are are contracts
designed to automate 
executing and settlements
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We are 
accelerating 

current 
computational 

models with new 
materials as well 

as new models 
inspired by 

biology an nature 
are emerging
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Source: IBM Research Gesture recognition at Low power devices  - https://www.ibm.com/blogs/research/2017/07/brain-inspired-cvpr-2017/

Source Video: https://www.youtube.com/watch?v=g08IW-qRomM

Trained a spiking neural network to recognize 10 hand gestures in real-time at 96.5 percent accuracy 
within a tenth of a second from the start of each gesture, while consuming under 200 mW – much lower 
power than frame-based systems, which use traditional processors.
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• 64 million neurons
• 16 billion synapses,
• Processor component 

will consume the energy
equivalent of a dim light 

bulb a mere 10 
watts to power.

Source: IBM Research new TrueNorth project update https://www-03.ibm.com/press/us/en/pressrelease/52657.wss

U.S. Air Force Research Lab Taps IBM to Build Brain-
Inspired AI Supercomputing System
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“Nature isn’t classical, dammit, and if you 
want to make a simulation of nature, you’d 
better make it quantum mechanical, and 

by golly, it’s a wonderful problem, because 
it doesn’t look so easy.”

-Richard	P.	Feynman

NATURE ISN’T CLASSICAL, DAMMIT, 
AND IF YOU WANT TO MAKE A SIMULATION OF 
NATURE, YOU’D BETTER MAKE IT QUANTUM 
MECHANICAL, AND BY GOLLY, IT’S A 
WONDERFUL PROBLEM, BECAUSE IT DOESN’T 
LOOK SO EASY.”

RICHARD P. FEYNMAN

“
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The future is quantum

• A 20 qubits available on cloud to our clients at the 
end of this year (already made available 5-16 and 
17 qubits)

• A prototype with 50 qubits has been successful 
tested with a double of coherence time with respect 
previous systems.

• An open source Quantum Information software 
(Qikit)

• Quantum Computing: Breaking Through the 49 
Qubit Simulation Barrier

.
Source: https://www.ibm.com/blogs/research/2017/11/the-future-is-quantum
Source: https://www.ibm.com/blogs/research/2017/10/quantum-computing-
barrier/

www.pieroleo.com

IBM Quantum Environment: www.research.ibm.com/ibm-qx
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CLOSING



Source Kate Crawford #NIPS2017

Transparency
&  Trustworthiness
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IBM and MIT to Pursue
Joint Research in Artificial
Intelligence, Establish
New MIT–IBM Watson AI 
Lab

$240 Million 10-years Investment
in new lab with MIT to advance AI 
hardware and software and 
algorithms

Source: http://mitibmwatsonailab.mit.edu/

AI to Advance
shared prosperity

• Ethics of AI

• Broad economic 
prosperity

Physics of AI

• Analog AI

• AI & Quantum

Applications of AI 
to industries

• Healthcare

• Cybersecurity

AI algorithms

• Learning (continuous, 
multi-task, small data, 
etc.)

• Reasoning
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Source: https://www.ibm.com/blogs/think/2017/01/ibm-cognitive-principles/

Source: https://www.research.ibm.com/software/IBMResearch/multimedia/AIEthics_Whitepaper.pdf

www.pieroleo.com
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Grazie!

IBM Italy Research
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