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Technology innovations drive
business and industry
transformations
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Healthcare
Personalized Healthcare, Diagnostic Tools, Integrated
Wellness and Health Systems, Behavior Tracking, Security

Education
Personalized Education, Learning Content Indexing-to-Skill &
Search, Custom Teaching Methods, Smart View Devices

Science
Data Analysis, Experiments, Predictive Modeling, Theorem
Proving, Deductive Reasoning, Experiment Planning

Business Solutions
Interactive Chatbots that Learn from Experience with
Customers, Regulatory Support, Prediction, Marketing

Government
Campaign Content and Planning, Citizen Experience,
Public Security, Policy Planning Support

Finance
High Frequency Trading, Risk Modeling, Equity Research,
Asset Mgmt, Underwriting, Investment Planning, Security

Agriculture
UAV / Satellite Crop Field Analysis, Disease Recognition,
Comprehensive Strategic Crop Planning

Energy
Strategic Oil Drilling, Risk Minimization, Geological Analysis,

Demand Prediction, Adjustment of Resource Generation
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Revolutionary

Artificial Intelligence

Broad Al
Disruptive and
Pervasive
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@pieroleo

Stack of Dimensions of Digital Systems and their growing
complexity

High
Complexity

CO-WORK wiTH
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@pieroleo

From a business perspective Al is THE ingredient that can push the
genetic evolution of IT from the status of a foo/ to a generalized

business problem solving environment

High
Complexity

CO-WORK wiTH
MACHINES

SMART DATA
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TRANSFORMATON,

OPTIMIIZE AN
ENGENEERING
DECISION

. SUPERVISED =

FIEMBERS & _ PROGRAM

cow COMPUTING DATA PROBLEMS

Complexity



@pieroleo

We require systems that interact in behaviors and
processes

High
Complexity

Dynamic or Active systems

Al

REEF

Static or Passive systems

fow DATA

Complexity



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

CO-WORK wiTH
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@pieroleo

Active e-bike

Cyber-
physics,
pollution
mitigation,
and electric
bikes

A cyber-physical system that mitigates tht 'e et
of urban pollution by lndlrectly caMtrolling the
Source: Shaun Sweeney and others minute ventflatlon (volume" of#fdir inhaled per

https://arxiv.org/pdf/1706.00646.pdf t f | t 1 .
IBM Research & University College Dublin minu e) o cyc IStS In pO utegrareas.
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Source: IBM Research China & Beijing
Environmental Protection Bureau

https://www.research.ibm.com/green-
horizons
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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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Supervised Learning Unsupervised

Active Transfer Reinforcement One-shot

Observe Deep Learning & Reason Explain
Perception Symbolic Interpretability
Reasoning & Small Data
Classification Ethics
Continuous

Patterns & Sub-patterns

Observation Multi-tasking
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@pieroleo

Supervised Unsupervised
Active Transfer Reinforcement One-shot
Observe Deep Learning & Reason Explain
- Perception Symbolic Interpretability
Deep Reasoning & Small Data
Neural - Classification Ethics
Learning : Continuous

Patterns & Sub-patterns

Observation Multi-tasking
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@pieroleo

Kind of problems where Artificial Intelligence is generating a relevant
business impact

Economic growth has siowed down in recent years
Das Wirtschaftswachstum hat sch in den letzlen Jahren verlangsamt Audio Text
Economic gromth has siowed down in recent years W_’ E— wvent over Ut
lane
] ﬁ wercorrected again and wemnt across the

La crossance économique §' est ralentie ces derrméres années b iidscaunl m war s riokd m e

Language Translation Speech Transcription Language Understanding

O
@@ Og
© e
knowledge
Machine Reasoning Object Detection Face Recognition

21



@ Cognitive Highlights

TOTAL CLIPS PROCESSED: HOURS OF COVERAGE: 14

%' 8:20 PM
-~ " MATCH POINT
: EXCITEMENT LEVEL

SEE FULL HIGHLIGHT VIDEO

€] 3:15 PM
4 SHAPOVALOV WITH THE
BREAK

EXCITEMENT LEVEL
) SEE FULL HIGHLIGHT VIDEO

% 1:41 PM

FIRST SET
BOLKVADZE/MCNALLY
WITH THE BREAK

0.25

EXCITEMENT LEVEL
SEE FULL HIGHLIGHT VIDEO

2:40 PM
MATCH POINT

O.51

EXCITEMENT LEVEL
SEE FULL HIGHLIGHT VIDEO

0.76
0.80

1.00

CURRENT TIME: 5:28 PM MOST RECENT: 8:20 PM
MATCH POINT: Williams Williams v Shvedova Babos Doubles Final Highlights

Source: IBM Research automatic port highlights generation https://www.ibm.com/blogs/research/2017/06/scaling-wimbledons-video-

production-highlight-reels-ai-technology/
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“a blue boat is sitting on the side of a building” “a person holding a giraffe in their hand”

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

https://arxiv.org/pdf/1612.00563.pdf @pierz'oleo
www.pieroleo’éom
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B@pieroleo

Supervised Learning Unsupervised

Active Transfer Reinforcement One-shot

Observe

eep Learning & Reason Explain

Perception Symbolic Interpretability

Reasoning & Small Data

Classification Ethics

Continuous
Patterns & Sub-patterns

Observation Multi-tasking

https://www.ibm.com/watson/advantage-reports/future-of-artificial-int ellige nce/ai-innovation-equation. html 25
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Multi-step reasoning for Skill Composition

Video Face Extraction

Video Time Tagging

Video Geotagging

Multimedia Retrieval

Video Object Finding

hat

Pose: inverted}

English to Logic

What's the
population of
Auckland?

(nInhabitants
Auckland ?nu)

Logic to English

(nInhabitants
Auckland 1e6)

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

12 Jun 2016 Cleveland,
21:40 — 22:00 OH Segmented
Objects
Face Identity Attributes ~ Face Expression Face Extrinsics Object Recognition Language ID
EVT LT
WOBKATE
SE AR
605Lh9042 )L
NES e
Bicycle:{
Full hair, blond Colour:gray,
: ull hair, , . ;
Pensive no glasses, no Brand:Raleigh, Japanese {jp}

Problem Solving Methods




Data are
transformed into
Information and

e eventually into
SMART DATA pieceS of
) Knowledge,
Smart Data

Incorporates

Business Rules




@pieroleo

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

Reference Site: https://www.ibm.com/blockchain/

Code-based contract
stored on a distributed
ledger, that executes
autonomously

\\\

Two broad categories:
smart contract code and
smart legal contract

Smart contracts
need to have
defined start
and end events
(e.g., based on
an externally

occurring event)
&

Contains
Py embedded
LI\ information on
-2 ownership of
r|= assets and
E] parties
involved

Smart contract
definition

=

Rights to access and
update the distributed
databases where the
assets are stored

Multiparty signature
secures access to the
contract

Access to internal &
external (trusted third
party) data source(s)
that triggers the
execution of terms

Source: Image credits Everest Group




We are
accelerating
current
computational
models with new
MEICHEISKEERC)
as new models
inspired by
biology an nature
COM" are emerging
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“Trained a spiking neural network to recodjize 10 hand gestures in real-time at 96.5 pergent accuracy =4

within a tenth of a second from the start of each gesture ‘while consumlng unde 200 —much lower  Research

»”a

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=




@@pieroleo

U.S. Air Force Research Lab Taps IBM to Build Brain-
Inspired Al Supercomputing System

64 million neurons

16 billion synapses,
Processor component
will consume the energy
equivalent of a dim light

bub @ mere 10
watts to power.

Source: IBM Research new TrueNorth project update https://www-03.ibm.com/press/us/en/pressrelease/52657. wss 31




= NATURE ISN’T CLAS SICAL, DAMMIT,
~AND IF YOU WANT TO MAKE A SIMULATION‘OF

+ LNATURE, YOU’D BETTER MAKE IT QUANTUM

IECHANICAL, AND BY GOLLY, IT’'SA

WONDERFUL PROBLEM, BECAUSE IT DOESN'T
LOOK-SOEASY.” | ¥ %% fn hflckn

'RICHARD P. FEYNMAN
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www.pmr@@_g@se;

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

Sour.ce: https://www.ibm.com/blogs/research/2017/11/the-future-is-quantum

Source: https://www.ibm.com/blogs/research/2017/10/quantum-computing-

! barrier/

IBM Quantum Environment: www.research.ibm.com/ibm-ax
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Image search for ‘ceo;
yields aj whi
on first page of results, ite men

women’s voices

HP Cameras’ facial rec

ognition unable to
recognize Asian people

's faces

——

Amazon labels LGBTQ lite

rature as
‘adult content’ and remove

§ sales rankings

—

Word embeddings contain implicit biases

[Bolukbasi et al.]

Searches for African American-sounding
names yield ads for criminal background
checks [Sweeney]

Transparency
& Trustworthiness

Stereotype | Fecognition

denigration

i
under. | @x-nomination
| "epresentation \
Y — —

———

Source Kate Crawford #NIPS2017



IBM and MIT to Pursue
Joint Research in Artificial
Intelllgence’ EStabIISh $240 Million 10-years Investment

New MIT-IBM Watson Al in new lab with MIT to advance Al
Lab hardware and software and

algorithms

AI algorithms Physics of Al Applications of Al

to industries

« Learning (continuous, * Analog Al
multi-task, small data, e Healthcare

etc.) « AI & Quantum
» Cybersecurity

« Reasoning

=== Source: http://mitibmwatsonailab.mit.edu/ 36




www.pieroleo.com

THINK Blog About IBM THINK Blog  IBM Ma

Cognit

T Learning to trust artificial

a intelligence systems
| Accountability, compliance and ethics
In the age of smart machines

January 17, 2017 | Written by: IBM THINK Blog
Categorized: Cognitive Computing

Share this post:

l in ¥

https://www.ibm.com/blogs/think/2017/01/ibm-cognitive-principles/
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Source: https://www.research.ibm.com/software/IBMResearch/multimedia/AlEthics Whitepaper.pdf
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