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Intelligenza Artificiale e IBM Watson
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Tecnologia e ICT
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2016: AlphaGO vs Lee Sedol

oogle DeepMind
Challenge Match
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'era mobile
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Cognitive systems
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Big data in healthcare: clinical data
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Big data in healthcare: evidence based medicine

How To () Sign in to NCBI
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Big data in healthcare: -omics
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Big data in healthcare: wereable & implantable devices

The number of devices connected to
the Internet was 12.5 billion in
2010, making the number of
)_ connected devices per person >1
T (1.84) for the first time in history.
melato dl ctore Now they are 25 billions

SOWATCH: lo smartwatch che previene
l'ictus

Hodei Technology helps hospitals use Google Glass
for surgical collaboration; rural telemedicine

THIM, il primo wearable al mondo
“migliora-sonno” | Video

SAMSUNG

Medtronic implantable device for
treating chronic pain by delivering
neurostimulation at the spinal cord is
connected to a Samsung Galaxy Tab
S2, to allow data capturing and IPG
controlling
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Big data in healthcare: apps and social media

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Giordano et al
Original Paper
WhatsApp Messenger as an Adjunctive Tool for Telemedicine: ;
An Overview 1 1 8
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There are more mobile connections
than people

Internet search engines like Google
are the 3rd source of information
(51,4%), Facebook is the fifth
(43,7%).

Among younger people:
» First: Facebook (71,1%)

» Second: Google (68,7%)
* Fourth: YouTube (53,6%)
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Big data in healthcare: scenario atteso

#gie’, UNIVERSITA =N
“o%,¢ DEGLISTUDI DI TRIESTE |Q ) e



Big data in healthcare: aspettative

IMPROVING CLINICAL OUTCOMES DRUG DISCOVERY
Comparative effectiveness research to Predictive modeling to identify candidate
identify the most cost-effective ways to new drugs
diagnose/treat patients GENOMIC ANALYTICS

re efficient sequencing and analysis to
e genomic analysis part of the regular
medical decision making process

TELEMONITORING

Real-time monitoring at home and in-ho
to prevent acute episodes and adver
events

CLINICAL RESEARCH

Improve clinical trial design, and improve
data analysis to discover hidden information

e.g., adverse effects

FRAUD ANALYSIS

Automatic analysis of claim requests to
reduce frauds, waste, and abuse

PUBLIC HEALTH

Analyze disease patterns to improve p
health surveillance, faster developmen
targeted vaccines, identify needs and pr
targeted services

PATIENT PROFILING

Segmentation, predictive modeling, to EVIDENCE_'BASEP MED|C|NE
e e sUgQest lifestyle changes, and to evaluate risk Extract valuable mformatpn from available
profiles heterogeneous clinical data

Big data analytics in healthcare: promise and
potentlal
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Big data in the real world: le 4V

THE BIG
DATA 4Vs




Big data in healthcare: heterogeneity
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Big data in healthcare: data silos

Hospitals State Agendies

Registries Practices
P Marceglia et al, JAMIA, 2015
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Big data i

n healthcare: analytics
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Four-step process:
1- Data collection
2- Data aggregation
3- Data analysis

4- Information
extraction

Technological Forecasting & Social Change 126 (2018) 3-13

Contents lists available at ScienceDirect

Technological Forecasting & Social Change

Big data analytics: Understanding its capabilities and potential benefits
for healthcare organizations

Yichuan Wang **, LeeAnn Kung °, Terry Anthony Byrd *

* Raymond . Harbert College of Business, Auburn Universiy, 405 W. Magnolia Ave, Aubum, AL 36849, USA
* Rohrer College of Business, Rowan Universit, 201 Mulica il Road, Glassboro, NJ 08028, USA
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Machine learning




Deep learning vs machine learning

Machine Learning
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Feature extraction Classification Output

Deep Learning

IRIS
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Feature extraction + Classification Output




Artificial intelligence
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Big data in healthcare: hardware infrastructures

Big Data require a
technological
infrastructure that goes
beyond the classical
stand-alone system:
nodes, distributed
processing, high
performance computing

UNIVERSITA
DEGLI STUDI DI TRIESTE

Enterprise Information
Management Stack

Data Governance

v

Data Integration

\///

Data Quality
\///

Data
Virtualization
\//
Master Data
Management

Data Stack Hadoop and Big Data
Structured & Unstructured Ecosystem
Search and
ln-M?mory Visualization
Appliances (Lucene)
\//
Database Data Orchestration
Andliances (Hbase, Flume,
PP ZooKeeper)
\// \//
Enterprise Data Data Access
warehouses (Pig, Hive,Sqoop, Avro)
\/ \/
Local Data Hadoop
warehouses (HDFS, MapReduce)
\/’ \’/
Datamarts NoSQL Databases —
OoDS MongoDB, Couch
\/ \/

http://www.rosebt.com/

\/

Bl Platforms, Analytics
Tools and Insight Stack

Machine Learning
(pattern
discovery)
\/

Predictive

(Forecasting,
Recommendations)

Prescriptive
{Simulation,
What-if)

Descriptive
(Statistics,
Historical)

DATA VISUALIZATION

Reporting
Scorecards
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Health innovation
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Sistemi di supporto alla decisione
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Genomica e farmaci

hnRNPU DAPI

RNA-bindi -+ Drugdiscovery

SALS 50

DAPI
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Cybersecurity
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Ambiente e sostenibilita

Google uses Al to cut data centre energy
use by 15%

Al-powered devices are helping consumers battle

Technology firm hailed success of machine-learning trial and said climate cha nge
efficiencies will be applied to all its centres by end of year




Al a supporto della clinica

STUDY: NEW PEDIATRIC Al How Big Data Helps To Tackle The No 1 Cause Of
OUTPERFORMS JUNIOR DOCTORS Accidental Death In the U.S.

Training a doctor takes years of grueling work in universities and hospitals.
Building a doctor may be as easy as teaching an Al how to read.

Big Data In Healthcare: Paris Hospitals Predict
Admission Rates Using Machine Learning

Robots for the
treatment of autism

AL HOSPITAL TACKLES PATIENT
SAFETY WITH NEW Al

By identifying at-risk patients and informing care, Alabama’s Southeast
Health Medical Center is making the case for the potential impact of Al on
reducing hospital-acquired infections like sepsis.
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Stephen Hawking

"Humans, who are limited by slow biological evolution,
couldn't compete, and would be superseded.”

"The development of full artificial intelligence could spell
the end of the human race."”
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‘What harm can a deep intelligence in the network do?’
Well, it can start a war by doing fake news and spoofing
email accounts and doing fake press releases and by

manipulating information
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Cosa deleghiamo alla Al?

2 armed
Prior robberies, 1 pridl 4 juvenile
Offenses attempted - misdemeano
C 0 M P AS armed rs
robbery
Subsequent 1 grand Subsequent Non®
Offenses theft Offenses

UNIVERSITA I - s S
DEGLI STUDI DI TRIESTE | a S



Cosa deleghiamo alla Al?

FDA permits marketing of Al software that
autonomously detects diabetic retinopathy

By Dave Muoio | April 12,2018

Viz.ai’s stroke-detecting CDS app receives FDA nod

By Dave Muoio ‘ February 14, 2018 SHARE

www.mobilehealthnews.com




Regole

Considera come punto cruciale il
coinvolgimento dell’'umano nella
decisione

Clinical and Patient Decision Support
Software

Draft Guidance for Industry and Food
and Drug Administration Staff

Voluntary Industry Guidelines for the Design
of Medium Risk Clinical Decision Support Software to
Assure the Central Role of Healthcare Professionals in

Clinical Decision-Making L .
S Y& (linical Dedsion

Developed by the CDS Coalition hmﬂ SUDDOFt Coalition
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Autonomous lethal weapons
(LAW)

ing cars
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Autodeterminazione

Targeted Social Advertising Examples

” Southwest Airlines & La Py
ki 1! New service ! Minneag t Paul \Nanta 3
v 1 » "we

Ads You May Be Interested In

Earn an MBA or MA-Leader

DSt Practices to Lif

Education CMO Dashboard

Lang SL.r‘.feyor Jobs
‘¥ - ANDING PAGE OPTIMIZATION
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Le nuove élite

=I ARTIFICIAL INTELLIGENCE PATENT APPLICATION ACTIVITY
» By date of application, 2009 - 2016 YTD (12/12/16)

High-Level Expert Group on Artificial

Intelligence

52 membri:

17 accademici

4 societa civile

31 grande industria

&: CBINSIGHTS
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Come affrontare le tematiche di etica

DEFENSE ADVANCED
RESEARCH PROJECTS AGENCY

\4

Defense Advanced Research Projects Agency » Program Information

A Explainable Artificial
4P=0OPL= Intelligence (XAl)

The IEEE Global Initiative on Ethics of Autonomous

and Intelligent Systems
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IBM Watson

® |BM Watson e una piattaforma cloud che include diversi
servizi (database, integrazioni di diversi linguaggi di
programmazione, statistiche...)

® buo apprendere automaticamente nuove nozioni (machine
learning), reperire informazioni all'interno di un database in
maniera immediata e naturale e rappresentare la conoscenza
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Watson knowledge studio

consente di creare un modello di machine learning in grado di rilevare
automaticamente e comprendere le sfumature linguistiche oppure estrarre
concetti sotto forma di entita-relazione

Import source document Annotate and Adjudicate Train model Apply model to new document

The dog ran up the street. The hamster ran in its
FOOD PERSON LOCATION FOOD
(It got a treat from its owner. exercise wheel. It|ate a carrot.
ownedBy
Scegliere i documenti AanO\tare Se'C()ndO il modello Allenare il modello Appllcare II.mOdEIIO ed
entita-relazione esportarlo in altre App
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Watson knowledge studio

13

. Caricare i documenti |
. Annotare alcuni set di documenti

Property

Comp... Property Material_type

3 . A p p I ica re i I m O d e I IO a Set n 0 n The results showed similar clinical performance between the five composite resins evaluated.
annotati

N

Document set evaluation @

4. Allenare il modello e valutare le - R o,

Relation

performance - 081 i

5. Esportare il modello L

uuuuuuu
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Watson Discovery

* Consente |la creazione guidata di applicazioni per I'esplorazione cognitiva di
documenti non strutturati, portando alla luce informazioni in essi contenute.

» Utilizza query in linguaggio naturale o un modello Knowledge Studio.

* Si puo connettere a database esterni o alimentare tramite upload di

documenti.
| Data | Ingestion | Storage | Query | Output
Private data D are ically Datais indexed In-to a collection Understand dala fasler, creale Actionable insights into your app

converted and enriched by leveraging as part of your environment in better hypothesis and deliver

I_B Watson APls to add Natural Language the cloud better outcomes
— — Processing metadata to your content,
[<imMi>- | [woRDk essing m !

L ma sier e and

1aking it easier to explore an

discover insights - ~~~~~~~ T
* S g - a [L&
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Watson Discovery

Overview

165

documents

| documenti vengono caricati e

Discovery identifica automaticamente

UNIVERSITA
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Entita e Relazioni

Entity Extraction

Extracts people, companies, organizations,
cities, geographic features, and more from
this field. You can also create and add
custom entity models with Watson
Knowledge Studio

Learn more () Added!

Custom Model ID @
a9262638-8298-46fd-9dce-6.. Edit Delete

Entity Extraction

Errors and warnings (0)

neconf

& Edit

/\ 0 documents failed

View details = Switch

Added 1 enrichment to your data

Material_type (144) | Restauration_Type (135) | Charater (127) | Comparator (121) | Value (107)

Relation Extraction

Recognizes when two entities are related
and identifies the type of relation. You can
also create and add custom relation
models with Watson Knowledge Studio.

Learn more () Added!

Custom Model ID @
a9262638-8298-46fd-9dce—6.. Edit Delete

Per ricercare Entita e Relazioni desiderati
deve essere inserito il link al Modello
Knowledge Studio
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Node Red

* Node-red e uno strumento basato sul flusso.

* Editor intuitivo per la creazione di flussi e interfaccia, anche con
hardware.

 Si basa sull’utilizzo di nodi funzionali, l'uscita e I'ingrsso del successivo.

* Esistono svariate librerie di Nodi gia implementati.
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IBM Academy program

. [TNI\'FRS]TA Pagina iniziale | Guida | Italiano — EUR
DEGLI STUDI DI TRIESTE Ciao, SARA RENATA FRANCESCA v |

P https://units.onthehub.com

Faculty/Staff

Microsoft IBM

Cloud Watson loT Data & Analytics Security Blockchain IBM Z Power Systems Commerce Quantum More Resources D a I Ca r re I | O,

Cloud Access Software S C a r i C a re i I
In addition to the valuable resource below, check out Watson Academy. CO d i C e p r-o m O

IBM Cloud Promo Code

Produttore: IBM Academic Initiative Gratuito
Tipo di recapito:  Recapito personalizzato ™ Aggiungi a carrello
! IBM Cloud Disponibile a: Facolta/Personale
Sei idoneo/a?

Promo code is valid until December 31st, 2019
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https://units.onthehub.com/WebStore/OfferingDetails.aspx?o=b9c412f0-ae7d-e511-9411-b8ca3a5db7a1

IBM Cloud

IBM Cloud

Start building immediately using
190+ unique services.

Create an IBM Cloud account

Get a $200 credit when you upgrade

After you upgrade to a Pay-As-You-Go account, you can use the credit to try
new services or scale your projects. The credit is valid for one month and can be
used with any of our IBM Cloud offerings.

Learn more:
Pricing Catalog Docs Status

Follow us on

fyodo

Inserire il codice promo sul
proprio profile IBM cloud
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