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1. Eloaywyikeg evvoleg

2. Popmotikn x teyvntn
MEAAOVTOC

4. OgpueAwon gp
5. XUHUTTEPAUOTUN



1 TI €IvAI TO POUTTOT

vai TEXVNTN vonuoouvn




ANOPQIMO2

KATEKTHXE TON ITAANHTH I'H XAPIX YXTON EI'KE®AAO
TOY

METHTI'NQXH , THN ANTIAHYH KTH NOHMOXZYNH TOY.

H AOPOIZOMENH I'NQXH ,ITAHPO®OPIA
META®EPETAI AITO 'ENEA XE 'ENEA



Fvolution of man...



CzeC h WI I ter Karel éa pe k,S 1920 play R.U.R. (Rossum’s Universal Robots),

which famously introduced the word rosot to the world, begins with synthetic humans—
the robots from the title—toiling in factories to produce low-cost goods.
It ends with those same robots killing off the human race.



TL ewval eva Pourot ?

Etvou pia pnyovn rov dw@etel mAnbo¢ coOnrnpwyv yio
v avTIAapBoveTor To eEwTtepiko TepIBairov.

Ko va aAAnAoemidpa [Le UTO, EKTEAOVTOC GELPX
TPOYPUUHUATICHEVWV EVEPYELWYV (TTPOC TO Tpov!!!)



....... OEV TPWEL ,0EV KOLMOTAL,

oev kovpadletat, 0gv Pndilel, Oev
ATTEPYEL

KoL OV YPeL{eTHL OLOKOTEC. ..
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Kavel KaAvtepa onuepa

1) onic emavaAauPavouevee Papieg
SOVLAEIEG /

2) avaAvon TEPACTIOV PACEDV
doupevayv “large data bases”™



Tuetvat TEXNHTH NOHMOZYNH?

(ARTIFICIAL INTELLIGENCE)A 1}

Eival gt S1od 1Ko TPocopoLwoT)C TS avOpwmivii¢ VONHOGUVNC TTOU
YIVETOUL OTTO LY MIYOVT] ,EVX GUGTTLO NAEKPOVIKOU YTTOAOYLO TN
(computer), TOU OTOLOU TO TPOYPAUUX KXVEL TOV UTTOAOYLGTN 1)’ TO POUTIOT

VO EKTEAEL UTOAOYLOHOUC L€ LEYXAUTEPT AKPIPELN, GE OYKO K TOYUTNTA
amo eva ovBpwo.



OTOXOG TNG TexvnNTNG Nonuoowvng €ival va
PTIALEN GucTr']peTa TIQU -

2 KEPTOVTAL O T CaiOE OO TTOI

2 UMTTEQIPEPOVE

2 KEPTQ DV C
AVTI é.w:“r. A< .
TTPOC | V& OWC
TTEPOBANHOTA IO
AUuOOUV povor
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L |UTTC g AV VA
WO TTIVI VONUMOoouvn
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71’9 e16n NOHMOZYNHS

TEXNIKH ANOPQITINH

* Aoyiko-poOnpuotikn * Awampoowmikn”®
* Evdompoowmikn*

* Yrnopélokn™®
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dvclorioywv



“This machine-learning approach has
the potential to improve the accuracy
and quality of medical care.”

- Michiasl Chiang, & profassor of ophihalmology and & Clinician af
Oregon Health & Sclance Unhversity's Casey Eve Institude

MIT Technology Review
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ErtayyeApoto o€ KvOUvo Aoyw POUTTOTIKNG

1. Epyatec Boaperac Bropmnyoviag my.cutoBropnyoviog

2. ErayysApoartiec odnyot avtokivntwy (cutopoto
QUTOKIVITX)

3.Toyvdpopot (Drones)
4. Topueg (ATM),xepoouvodor edadouc (aepodpopiic)

5.A0YLOTEC, OIKOVOUIKOL GUHBOVAOL,510IKNTIKOL
UTTAATAOL KTA.

6. XTPUATIWTEC






~ POMMOTIKH STHN YTEIA SHMEPA™—

1. TNAe-lrpikn (smart-phones, smart-homes)

2. poumotiki xetpovpyikn(daVinci, hair transplantation)
3. POUTTOTIKI) VOOT)AEUTPLO/T)

4. yevikoc¢ Bon0Oocg (clerical work)

5. puoroOepamera/ kKivnTikoTnTA

6.0TOAUHOVOT) VOGOKOMELWY (Xenex)

». nanorobots (mwemTiko)

8. poppoaxeo

9.6UVTPOdIKAX pOUTOTS(POUTOTIKN {(WOKILX)

10. drones















MEDICIL NE

"That's my diagnosis. If you want a second opinion
I will ask my smartphone.™




- IBM Watson @B MWatson
How 1EMWatsonHealth is empowering patients and transforming
healthcare: ibm.co/1alklWPWg

Medical data
IS expected

to double - i
every 73 days
by 2020.

IBM Watson Health
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YEEURLEREER comething so rare, Google doesn 't know. ™
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TEXVF]TF] vOonuoouvn otnv WtpLKn tov onuepa
1. TAnpodopia ,yvwon (pubmed,x aAiec Baocelc
dedopevwv)

2. LUTPIKT) EKTTHLOEVOT
3. Olyvwon?
4. oxedloopo tne Oeparerog?








http://spectrum.ieee.org/robotics/medical-robots/would-you-trust-a-robot-surgeon-to-operate-on-you
http://spectrum.ieee.org/robotics/medical-robots/would-you-trust-a-robot-surgeon-to-operate-on-you
http://spectrum.ieee.org/robotics/medical-robots/would-you-trust-a-robot-surgeon-to-operate-on-you
http://spectrum.ieee.org/robotics/medical-robots/would-you-trust-a-robot-surgeon-to-operate-on-you
http://spectrum.ieee.org/static/special-report-trusting-robots
http://spectrum.ieee.org/robotics/artificial-intelligence/can-we-trust-robots
http://spectrum.ieee.org/transportation/self-driving/can-you-program-ethics-into-a-selfdriving-car
http://spectrum.ieee.org/robotics/medical-robots/would-you-trust-a-robot-surgeon-to-operate-on-you
http://spectrum.ieee.org/static/special-report-trusting-robots
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Al vs. Treatment-as-Usual

+ 41.9%

Outcomes [(x100) Costs

m AL Algonthm

m Treatment-as-Usual
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~ Teyvntn vonuoouvn K ta Popmot otnv Yyswa
TOU pHeAAOVTOC

1. TEYVITI) VOT)LOTUVI) = SLLYVWGT), CYESLNGHO O€pamTeELNG,ITLIOVPYLX VEWV
O OPHOKWV,EKTAUIEVOT], THYKOGHLIX TPATE(N TTPOCWTTIKWYV LUTPLKWV
tAnpodoplwv.

2.£IKOVIKI) TPAYUATIKOTITO= EKTOOEVOT) €PYX{OMEVWV
vyelag,porrnrwv.rapakiovdnen (virtual coaching) aoOsvwv.
3.QOUTTOTIKI) K IQTPIKEC ELOIKOTI)TEC

4.yeverikn digpevvinorn (genome sequencing)

5. EMAVUGTOGT] GTI] VOKXAVYT] VEQV QAPpUAK®WY

6. vavoteyvolioyix

7. oNavTikoug atolnrnpec (wearable or sensors)

8. 3D- exrunwreg (3D-printers, prosthetics).




© MnNXQVe TEXVNTNG VONHOOUVNG K LOTIKEG
€LOLKOTNTEC = TTOLEC KLVOVEUOUV.

o 1. £101KOTNTEC AVAYVWPLGTIC HopdhoAOYyLXC(pattern recognition)

1a.0KTIVOAOYLo/ ook TivoDepaior

1B.moBoAoyoavatopia/ KUTTOPOAOYLX
1y. MixpofioAoyix
18. Agppatoroyio

* 2 €I0IKOTNTEC AVHAUOTC

* 2% Bioynpixot
*  2[. Avoooioyol
*  2y. EvdoxpivoAoyot

* 3. gmepPatikeg €18IKOTNTEC
*  3%YEIPOUPYIKES

* 3B odpBaAporoyia

o 3y QPA
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[TaBoAoyla K UTTOELOLKOTNTEC

[Tiotevw ot teAeutauo Oo Teoel ,av TECEL, TO
KOO TPO NG TAO0AOYLOC K TWV UTTO ELOIKOTNTWYV TNC
(TveupovoAoyoL,KapSLO0AOYOL,0YKOAOYOL. )
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» 2. AVOALON AVC
3.AlayvVWOoN AKTIVOYPAPIWV/AEOVIKWY

» 4. Alayvwon heAetng YIINOY

» 5.BpoyxookoTtTnon

» 6. AVAALON EKTTVEOUEVOL agpa(electronic nose),

» 7/.Avaivon forced oscillation test

» 8. BIOWwIeG, TTAELPITIKO YYPO, TITUEAQ KTA
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Artificial intelligence beats standard algorithms for
diagnosing lung disease

Publish date: September 22, 2016

By Ted Bosworth; MDedge News

v Vitals

Key clinical point: When given the same clinical information, artificial

intelligence is more likely than are clinicians to diagnose lung diseases correctly.

Major finding: The diagnostic label was correct in 38% of cases with standard

algorithms, versus 68% with artificial intelligence.

RN\



[Mbmmwmmmuwl

-

! 3. Headphones or Speakers
for listening to recorded
lung sounds

NN

. records lung sounds




GOAL.:

1.New undefined smell is
similarto Aor B
(A and B are two gases
that have learned to
E-nose before.)

2.0r it's not similar to 10
previous samples.

Biological olfactory system

Olfactory receptors

Olfaclory bulb Brain (Mcrnory)

Processing ldentlﬁcation
P.eneratlo Q_’ / -
Volatile O/ lulm
—&

Pre-processing Pattern recognition
(Database)

Artificial electronic nose

Basic diagram showing the analogy between biological and artificial noses
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Author links open overlay pane
Jorge LM.AmaralaAgnaldo J.LopesbJosé M.JansenbAlvaro C.L
L.Meloc

Show more
https://doi.org/10.1016/j.cmpb.2011.09.009
Getrights and content

Under an Elsevier user license
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Artificial intfelligence can determine lung

cancer type

ViOllw

September 17,
Source:
Langone Health / NYU School of Medicine
Summary:
A new computer program can analyze images of patien
lung tumors, specify cancer types, and even identity
altered genes driving abnormal cell growth, a new sjddy
shows.
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Expert

Expert Systems with Applications Systems

A pplications =

Volume 85, 1 November 2017, Pages 194-203 [ R =<

Lung CT image based automatic technique for COPD GOLD stage
Nt



https://www.sciencedirect.com/science/journal/09574174
https://www.sciencedirect.com/science/journal/09574174
https://www.sciencedirect.com/science/journal/09574174/85/supp/C
https://www.sciencedirect.com/science/journal/09574174/85/supp/C
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://www.sciencedirect.com/science/article/pii/S095741741730355X
https://doi.org/10.1016/j.eswa.2017.05.036
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S095741741730355X&orderBeanReset=true
https://www.sciencedirect.com/science/journal/09574174
https://www.sciencedirect.com/science/journal/09574174/85/supp/C

SLEEP WELL
WITH AL

SYSTweaK



Age
Body mass index
Diabetes
Apnea-hypopnea index. severity of sleep apnea

Coronary heart disease

=

CPAP treatment intervention

Outcome: death, myocardial infarction or cerebral ms.uh




| Trackbot Sleep System Powered by iFutureLab Sleep Medicine Center @
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How the Sleep Number 360 bed uses
machine learning to help you sleep .

JOHN BRANDON @|MBRANDONBB JANUARY 8, 2017 6:05 AM







GPS for early lung cancer detection



https://i0.wp.com/hospitalnews.com/wp-content/uploads/2017/04/GPS-lungs.jpg?fit=448,304&ssl=1
http://www.facebook.com/sharer.php?u=https://hospitalnews.com/gps-early-lung-cancer-detection/
https://twitter.com/intent/tweet?text=GPS+for+early+lung+cancer+detection&url=https://hospitalnews.com/gps-early-lung-cancer-detection/&via=Hospital+News
http://plus.google.com/share?url=https://hospitalnews.com/gps-early-lung-cancer-detection/
http://pinterest.com/pin/create/button/?url=https://hospitalnews.com/gps-early-lung-cancer-detection/&media=https://hospitalnews.com/wp-content/uploads/2017/04/GPS-lungs.jpg
https://i0.wp.com/hospitalnews.com/wp-content/uploads/2017/04/GPS-lungs.jpg?fit=448,304&ssl=1




CONE BEAM CT BRONCHOSCOPY
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[ AM YOUR PULMONOLOGIST! I WILL BE DOING YOUR
BRONCHOSCOPY TOMORROW 1!




Artificial intelligence improves
diagnosis of lung disease: study

Diagnosing lung disease using Al was found to be

accurate in twice as many cases as the diagnosis of
pulmonologists...

Artificial intelligence con significantly improve the diagnosis of lung disease. suggests ¢ new study.

Artificial intelligence (Al) can improve the diagnosis of lung disease by helping

doctors interpret respiratory symptoms more accurately, according to new
research.
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Format: Abstract Full text Imks

. @ Wo lters meer!
Curr Opin Pulm Med. 2018 Mar;24(2):117-123. doi: 10.1097/MCP. 0000000000000459. st

Artificial intelligence in diagnosis of obstructive lung
disease: current status and future potential.

Das N, Topalovic M, Janssens W.

Author information




ARTIFICIAL INTELLIGENCE IMPROVES
DOCTORS’ ABILITY TO CORRECTLY
INTERPRET TESTS AND DIAGNOSE

LUNG CONDITIONS

Paris, France: Artificial intelligence (Al) can be an invaluable aid to help
lung doctors interpret respiratory symptoms accurately and make a
correct diagnosis, according to new research presented today
(Wednesday) at the European Respiratory Society International

Congress.

Al SYSTEM : was build up from the data of 1430 patients
with lung disease

VALIDATION: Diagnosis by the Al vs 16 Pulmonologists

RESULTS: Al (76 %) vs (54%) Pulmonologists

-



Welcome Ovid Subscriber!
Your institution's Ovid subscription entitles you to view the full text of articles on the Current Opinion in
Pulmonary Medicine journal website.

Artificial intelligence in diagnosis of
obstructive lung disease: current status
and future potential

Das, Nilakash; Topalovic, Marko; Janssens, Wim

~ Current Opinion in Pulmonary Medicine: March 2018 - Volume 24 - Issue 2 - p 117-123
doi: 10.1097/MCP.0000000000000459

OBSTRUCTIVE, OCCUPATIONAL AND ENVIRONMENTAL DISEASES: Edited by
Manish Joshi and Basil Varkey



,///

J :

e —

" OEMEAIQAH EPQTHMATA
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nowkn?
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“| fear the day that technology
will surpass our human
interaction. The world will

have a generation
of idiots.”

Albert Einstein







2YMIMTEPAZIVIA

H TEXNHTH NOHNOXYNH ©OA METABAAEI
APAMATIKA THN IINEYMONOAOI'IA TOY
MEAAONTOZX IIEPA AIIO KAGE Y HMEPINH
ITPOBAEWH.
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[lpocwrilka cuumepaouata |

Poydaeg kK oNUOVTIKEC XAAXYEC EPYOVTE OTIC LULTPIKT)
emiotnpeC Yyeiog (my pe e€adavion e1d1kotntwy )

H moyxoopia tatpikn xowvornto Oa mpemel va
MPOETOLHNOTEL YU XUTEC.

Ot latpikeg Xyorec O mpemel vae TPOGAPHOCOUV T
TPOYPUHUATH CTTOVOWYV
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[lpoocwritka cupurtepacpata li

1. H teyvnt vonpuocuvi) K T pOUTOT CVOITTUGOVTE TO(UTHTA K
«ouvvrtopo» 0o pOacovv tv aovOpwmivi) vonpuoouvn

2. Oa dnpovpynOeL maykoopio tepootia avepyLo!!
3. XN ovveyelx o dpopoc yia tnyv Yrrep-Nonpoouvn 0o etvor aovotktog

4.Av v vrtapyel «eAeyyoc» tng teyvntic vonuoouvng ITPIN v
onuovpylx tnc YITEP-NOHMOXYNHZX tote to avOpwmivo €160¢
Kwvovvevel va eEadaviotel!!!!



~ EUXOPLOTW VLo TNV MPOoooYN O0LC

K eArtllw otL oot palt v Ba
aPNOOULLE QUTOV TOV Opopdo mAavntn

VOL TTECEL OTA XEPLA TWV Poumot
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THEFUTURE
OF
MEDICINE

Technology AND The Human Touch
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ARTIFICIAL INTELLIGENCE
AND THE END
OF THE HUMAN ERA

OUR FINAL
INVENTION
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T'he saddest aspect of

life right now 1s that science
gathers knowledge faster

than socliety gathers & .,
wisdom. B i
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Lethal autonomous weapon

Lethal autonomous weapons (LAWS) are a type of designed to select and attack
military targets (people, installations) without intervention by a human operator.

LAW are also called lethal autonomous weapon systems (LAWS), lethal autonomous robots
(LAR), robotic weapons, or killer robots. LAWS may operate in the air, on land, on water, under
water, or in space.

The autonomy of current systems as of 2016 is restricted in the sense that a human gives the final
command to attack - though there are exceptions with certain "defensive" systems.



https://en.wikipedia.org/wiki/Military_robot
https://en.wikipedia.org/wiki/File:7-raven-aircraft.jpg
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= Watson

IBM Watson Is a Cognitive System That...

2 Reasons for better
outcomes

1 Understands
natural
language and
human speech

3 Adapts and
Learns from user
selections and
responses

@ 2017 1IBM jouko.poutanen@fiibm . com







EXPE JC
hard time solving any harc
problems without ... aligning him-
or herself with someone with deep
INndustry experience, and vice
versa.”

2



According to MedicalDirector’'s CEO
Matit Bardsley, technology is now not

only giving people incentive to become
more deeply involved and interested in
their own health, but they can easily
2 these data sets with their health

2 C ate and




O rmatepac TnNC TEXVNTNG
vonuoouvnc John Mac Arthur eute
1o 1974

«[a v vrapéeL teyviTn VO LOGUVI) TP Y HOTIKX
avOpwmivov emmedov Oa xpetastovv 1.7 Atvetonv
, 2 Ma&oveA, 3 Papovtev kot 3 Lyedioe Mavyotov»

Ouoa nleia opwcg va rpoocHecw
1 IMuBayopac, 2AapPivot, 3 Mot{opt 4 Mavreio .
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s Computer
Performance

Human
Performance

We are here

Time



ATQNAL APOMOY MOIC
MPQTOL TEXNITH NOHMOLXYNH
ANOPQIMINOY ENINEAOY

IBM , GOOGLE, MICROSOFT, APPLE,
FACEBOOK, AMAZON ............




* ﬂ (Google DeepMind

9 DeepMingHealth
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http://mobihealthnews.com/wp-content/uploads/2013/11/Apps_FDA_Regulated_Cover_260.jpg
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Perspective
Predicting the Future — Big Data,
Machine Learning, and Clinical Medicine
Ziad Obermeyer, M.D., and Ezekiel J.
Emanuel, M.D., Ph.D.
N Engl | Med 2016; 375:1216-1219

DOI: 10.1056/NE]Mp1606181


http://www.nejm.org/toc/nejm/375/13/
http://www.nejm.org/toc/nejm/375/13/
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/ In Good Hands?

The number of robotic surgical
procedures world-wide by year

SO0.Q0Q *-:rrreremesresanssns i tniaaaa s $d <nastrpus

100000 1000

0
200002 04 06 08 10 2012
Source: Intuitive Surgical The Wall Street Journal



MEDICINE
IS HERE
THE FOUR INDUSTRIAL REVOLUTIONS
11750 1800 1850 1800 1950 | 2000
; v !
i i
FIRST (1784) SECOND (1870) THIRD (1969) FOURTH (NOW)
Mechanical Mass production, electrical Automated production,  Artificial intelligence,
production, railroads,  power, and the advent of electronics, and big data, robotics, and

and steam power the assembly line computers more to come
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Robotic-Assisted da Vinci® Surgery:
Impacting Patient Outcomes, Reducing Cost

In surgery, the cost-effectiveness of an advanced technology cannot be determined purely from operating room costs. The total financial
impact of surgery also includes the costs associated with hospital stays, procedure-related complications and hospital re-admissions.
Robotic-assisted da Vinci Surgery, which has enabled patients to receive less invasive surgery in place of alternative treatment options,
reduces many of these significant cost drivers.

da Vinci Surgery’s positive effect on reducing length of hospital stays, complications, blood transfusions, infections, hospital
re-admissions and return to normal activity is an important consideration when evaluating the true cost-effectiveness of treatment.

da Vinci ®
S u rg e ry e Fewer complications'

e Reduced length of hospital stays.’_ ’

IMPROVES KEY e Less need for blood transfusions'
PATIENT OUTCOMES

THAT REDUCE e Lower rates of infection’ ’
HEALTH CARE COSTS

e Fewer hospital re-admissions’

Cost studies of da Vinci Surgery for
appropriate procedures have clearly
established the financial benefits of
using the robotic-assisted approach as
compared to appropriate alternative
treatment methods. The results of
those studies demonstrate:

 Faster return to normal activity'

g

da Vinci Surgery Reducing Health Care Cost Drivers

All surgery presents risk. Serious complications may occur with da Vinci® Surgery, up to and including death. Results, including cosmetic
results, may vary. Patients should talk to their doctors about their surgical experience and to decide if da Vinci is right for them. We
encourage patients and physicians to review all available information. Clinical studies are available through the National Library of
Medicine at www.ncbi.nlm.nih.gov/pubmed. Please refer to www.daVinciSurgery.com/safety for more detailed safety information.
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Cognitive Psychology, Fourth Edition, Robert J. Sternberg
Chapter 13

Computer Programs Better than Humans

® Deep Blue and Chess
— 1,000,000,000,000 positions/sec
— 100 - 200 billion moves considered
— Able to evaluate moves

® Beat world champion Kasparov in 1997

match
Neurons=200Hz,120m/s
Computer=2000000000Hz,speed light






~ mEplypappa

1. Eloaywyikeg gvvoleg
2. Popmotikn ,teyvnt pa

3. Popmotikn, teyv
MEAAOVTOC

4. OgpueAwon €p
5. CUMTEPOCHUX



B N\ N\




— A A




-
Go use DEEPMIND










— OLTIlO oLUYVO XPNOLLLOTIOLOULEVEC EPOPLLOVEC TWV
smartphones amo ylatpouc otic HIMA

Epocrates
Medscape
MedCalc*
Skyscape
Doximity
Up To Date



~ mEplypappa

1. Eloaywyikeg evvoleg

2. Popmotikn ,teyvntn vo OT|HEPX

3. Popmotikn, teyvnt
MEAAOVTOC

4. OgueAwdn gp
5. XUHUTTEPAUOUN



Al will transform the future of Healthcare, by

1. connecting all healthcare components

2. collecting enormous amounts of information and creating large
Data Bases

3. advance statistical analysis: Identifying statistical patterns-
creating algorithms to explain these patterns.

4.Creat and test novel hypothesis in a host of healthcare scenarios
5.Facilitating Executive decisions for successful intervations
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