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Arhﬁcnal Intelllgence The Sci-Fi Way

The' Puppet Master in an android
body, Ghost in the Shell (1999)

" Skynet, The Terminator Franchise

Gerthy, Moon (2009)

1l llIIIIIllm And man
"IM '|||||||| ' HAL 9000, more..Y

2001: A Space Odyssey (1968)



Johnny Cab -
Google self-driving
Baymax - RIBA |l car

Ava — Geminoid
Hiroshi ishiguro)

Terminator -
Atlas robots
WALL-E -
Roomba

https://medium.com/@hackerearth/7-artificial-intelligence-based-movie-characters-that-are-now-a-reality-d2b91b97d9be



What are some successes of Al today?
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“ Chess

1989 : first chess program Deep Thought

1996 : IBM’s supercomputer Deep Blue won against
World champion Gary Kasparov

2006 : Deep Fritz that works on a PC won against
Vladimir Kramnik
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Game Playing

May, '97: Deep Blue vs. Kasparov

— First match won against world-champion

— “Intelligent creative” play

— 200 million board positions per second!

— Humans understood 99.9 of Deep Blue's moves

— Can do about the same now with a big PC cluster
Open question:

— How does human cognition deal with the search
space explosion of chess?

— Or: how can humans compete with computers at all??

1996: Kasparov Beats Deep Blue
“I could feel --- | could smell --- a new kind of intelligence
across the table.”

1997: Deep Blue Beats Kasparov
“Deep Blue hasn't proven anything.”

Text from Bart Selman, image from IBM’s Deep Blue pages
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“In May 1997, an IBM supercomputer known as Did Deep Blue beat Kasparov because of a
computer bug?

Deep Blue beat then chess world champion Garry
Kasparov, who had once bragged he would never
lose to a machine.

Kasparov and other chess masters blamed the defeat
on a single move made by the IBM machine. Either at
the end of the first game or the beginning of the
second, depending on who's telling the story, the
computer made a sacrifice that seemed to hint at its
long-term strategy.

Kasparov and many others thought the move was too sophisticated for a computer,
suggesting there had been some sort of human intervention during the game. "It was an
incredibly refined move, of defending while ahead to cut out any hint of countermoves,"
grandmaster Yasser Seirawan told Wired.com in 2001, "and it sent Garry into a tizzy."
Fifteen years after the historical match, one of Big Blue's designers says the move was the
result of a bug in Deep Blue's software.”

http://www.wired.co.uk/news/archive/2012-10/01/deep-blue-bug




"\ Google DeepMind
Challenge Match

2015-2016: Google DeepMind’s
AlphaGo won against world Go
Champions Lee Sedol and Ke Jie

19x19 game board,
101709 possible combinations

Expert chess player only
in 4 hours



The Artificial Intelligence That Solved Go

Nineteen years after Deep Blue won
a chess match against a grand

master, a Google team has created

an A.l. that's able to win against

professional players of the ancient

Chinese strategy game of Go.

Last October, DeepMind's program, B

named AlphaGo, won all five games

against Hui.
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AlphaGo was built to deal with "any task that has a lot of data that is unstructured and you want

to find patterns in the data and then decide what to do.

Even with recent advances, computers don't have the power to run all those possibilities. So,
instead, AlphaGo learns smart moves by observing millions of top human games and by playing
against itself. Then, when choosing a move during a game, it only searches within a narrower

pool of possibilities that seem reasonable.



Humans versus machines

1997: Deep Blue (chess) 2011: IBM Watson (Jeopardy!)

Perhaps the aspect of Al that captures the public’s imagination the most are in defeating
humans at their own game. ¢ In 1997, Deep Blue defeated Gary Kasparov, the world chess
champion. In 2011, IBM Watson defeated two of the biggest winners (Brad Rutter and Ken
Jennings) at the quiz show Jeopardy! (IBM seems to be pretty good at performing these kind
of stunts.) ® One could have argued that Deep Blue won simply by the sheer force of its
computation prowess, whereas winning Jeopardy! involved understanding natural language,
and this defeat hit closer to home.



IBM Watson

https://en.wikipedia.org/wiki/Watson_(computer)

http://www-03.ibm.com/innovation/us/watson/
NY Times article

Trivia demo

IBM Watson wins on Jeopardy (February 2011)

Watson provides cancer treatment options to doctors in
seconds (February 2013)




What can Al do for you?

* |nstead of asking what Al is, let us turn to the
more pragmatic question of what Al can do for

you. We will go through some examples where
Al has already had a substantial impact on

society.
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Natural Language Processing

* Speech technologies
— Automatic speech recognition
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* Language processing technologies
— Machine translation
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— Information extraction
— Information retrieval, question answering

— Text classification, spam filtering, etc.



Machine translation

+You Search Images Maps Play YouTube News Gmail Drive Calendar More ~

Google =B

Translate From: French - detected ~ ®5,  To: English ~ [ *
English Spanish French French - detected English Spanish Arabic

Le premier ministre a lancé une autre piste — X The Prime Minister has launched another track -

sans l'expliquer et beaucoup des experts without explaining and many experts at the
présents a la conférence environnementale environmental conference could not do -: the
n'ont pu le faire - : la mobilisation d'une partie mobilization of some of the financial gains
des gains financiers percus sur le parc earned on the French nuclear fleet. "Throughout
nucléaire francais. "Pendant toute la durée de the remaining life of our plants, and while
vie restante de nos centrales, et tout en ensuring maximum security, said Jean-Marc
assurant une sécurité maximale, a déclaré Ayrault, our nuclear fleet will be involved without
Jean-Marc Ayrault, notre parc nucléaire sera supply disruption."”
mis a contribution sans rupture Y B <) o
d'approvisionnement”. o
<)
Tumn off instant translation About Google Translate Mobile Privacy Help Send feedback

If you want to read a news article in another language, you can turn to machine translation.



Speech and natural language

| ACCESSTOCITY |

Skype Translator

Break down the language barrier
with your friends, family and
colleagues.

Our online translator can help you
communicate in 7 languages for
voice calls, and in more than 50
languages while instant messaging.

Skype Translator uses machine
learning. So the more you use it, the
better it gets. Thanks for being
patient as the technology graduates
from Preview mode.

https://www.skype.com/en/features/skype-translator/

Google Translate App

Translate between 103 languages by typing

e Offline: Translate 52 languages when you
have no Internet

* Instant camera translation: Use your camera
to translate text instantly in 30 languages

* Camera Mode: Take pictures of text for
higher-quality translations in 37 languages

e Conversation Mode: Two-way instant speech
translation in 32 languages

* Handwriting: Draw characters instead of

using the keyboard in 93 languages

https://play.google.com/store/apps/details?id=com.google.android.apps.translate&hl=en



https://www.skype.com/en/features/skype-translator/
https://play.google.com/store/apps/details?id=com.google.android.apps.translate&hl=en

Computer Vision

* OCR, handwriting recognition
* Face detection/recognition
* Scene segmentation, etc.
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Handwriting recognition
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When you deposit a check at an ATM, handwriting recognition is employed
to automatically figure out the deposit amount.



Computer Vision

!

Computer Eyesight Gets a Lot More Accurate,
NY Times Bits blog, August 18, 2014



http://bits.blogs.nytimes.com/2014/08/18/computer-eyesight-gets-a-lot-more-accurate/

Computer Vision

a Peter Cottle

We finally made it :) |

Al beats human pathologists at detecting
cancer

il L . C »
sunglasses, sky, outdoor, water ﬁ Stephanie Hughes ,
@

B
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*Facebook accessibility tools for the visually impaired

Technology behind Snapchat lenses



https://www.theverge.com/2016/4/5/11364914/facebook-automatic-alt-tags-blind-visually-impared
https://www.theverge.com/2016/4/5/11364914/facebook-automatic-alt-tags-blind-visually-impared
https://www.digitaltrends.com/photography/snapchat-selfie-lens-computer-vision-technology/

 Robotics

— Part mechanical
engineering

— Part Al

— Reality much
harder than
simulations!

* Technologies

— Autonomous vehicles
(DARPA Grand Challenge,
Google self-driving cars)

— Rescue

— Soccer (RoboCup)
— Robotic pets

— Lots of automation
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Images from stanfordracing.org, CMU RoboCup, Honda ASIMO sites



DARPA Robotics Challenge (2015)

JUNS, 2015 @ 3:24 PM NEW TECHNOLOGY ROBOTS DARPA ROBOTS DARPA ROBOTICS CHALLENGE

The Most Hilarious Robo-Falls from the DARPA Robotics
Challenge

= 'p e e

http://www.popularmechanics.com/technolog https://www.youtube.com/watch?v=g0TaY}
y/robots/a15907/best-falls-from-darpa-robot-



http://www.popularmechanics.com/technology/robots/a15907/best-falls-from-darpa-robot-challenge/
https://www.youtube.com/watch?v=g0TaYhjpOfo

Towel-folding robot

RN,

YouTube Video

* J. Maitin-Shepard, M. Cusumano-Towner, J. Lei and P. Abbeel, Cloth Grasp Point Detection based
on Multiple-View Geometric Cues with Application to Robotic Towel Folding, ICRA 2010

*  More clothes folding



https://people.eecs.berkeley.edu/~pabbeel/papers/Maitin-ShepardCusumano-TownerLeiAbbeel_ICRA2010.pdf
http://rll.berkeley.edu/iser2012-folding/
http://www.youtube.com/watch?v=gy5g33S0Gzo&NR=1

U.S. Senator Calls Robot Projects
Wasteful. Robots Call Senator Wasteful

By Erico Guizzo

Posted 14 Jun 2011|13:58 GMT
Share Email (=) Print [E] Reprint

Tom Coburn, a senator from Oklahoma, and PR2, a robot from California.

http://spectrum.ieee.org/automaton/robotics/robotics-software/us-senator-calls-robot-projects-wasteful



http://spectrum.ieee.org/automaton/robotics/robotics-software/us-senator-calls-robot-projects-wasteful

Deep sensorimotor learning

YouTube video

S. Levine, C. Finn, T. Darrell and P. Abbeel, End-to-end training of deep visuomotor policies, JMLR 2016



https://www.youtube.com/watch?v=JCjTQfy0h8w
http://arxiv.org/pdf/1504.00702

Autonomous driving

Research in autonomous cars started in the 1980s, but the technology wasn’t there. e Perhaps
the first significant event was the 2005 DARPA Grand Challenge, in which the goal was to have a

driverless car go through a 132-mile off-road course. Stanford finished in first place. The car was
equipped with various sensors (laser, vision, radar), whose readings needed to be synthesized
(using probabilistic techniques that we’ll learn from this class) to localize the car and then to
generate control signals for the steering, throttle, and brake. ¢ In 2007, DARPA created an even
harder Urban Challenge, which was won by CMU. e In 2009, Google started a self-driving car
program, and since then, their self-driving cars have driven over 1 million miles on freeways and
streets. ¢ In January 2015, Uber hired about 50 people from CMU’s robotics department to build
self-driving cars. ® While there are still technological and policy issues to be worked out, the
potential impact on transportation is huge.



Google self-driving cars

Autonomous Driving

Google's modified Toyota Prius uses an array of sensors to navigate public roads without a human
driver. Other components, not shown, include a GPS receiver and an inertial motion sensor.

LIDAR - ‘ » : POSITION ESTIMATOR
A rotating sensor on the roof A sensor mounted on the left
scans more than 200 feet in all rear wheel measures small
directions to generate a precise movements made by the car
three-dimensional map of the and helps to accurately locate
car's surroundings. its position on the map.

VIDEO CAMERA

A camera
mounted near the
rear-view mirror
detects traffic
lights and helps
the car's onboard
computers
recognize moving
obstacles like
pedestrians and
bicyclists.

Four standard automotive radar sensors, three in front and one
in the rear, help determine the positions of distant objects.

Source Google THE NEW YORK TIMES, PHOTOGRAITES 1Y RAMEN RANEMIAN FOR THE NEW YORK TIMES

* Google’s self-driving car passes 300,000 miles
(Forbes, 8/15/2012)




Virtual assistants

With the rise of mobile devices, smart cars and homes, and improvements in speech
recognition, we will be able to interact with computers using natural language and gestures.
Imagine coming home and saying: “what do | need to buy for tomorrow’s picnic and where can |
do that now?” e Currently, Apple’s Siri, Google Now, and Microsoft Cortana provide a first stab at
this problem, handling mostly simple utterances and actions (e.g., setting an alarm, sending a
text, etc.) The technology is still in its infancy, but it is an exciting and a rapidly moving field.



Mathematics

* In 1996, a computer program written by researchers at
Argonne National Laboratory proved a mathematical
conjecture unsolved for decades

* NY Times story: “[The proof] would have been
called creative if a human had thought of it”

e Mathematical software:

Wolfram 2 _ ,_l+1)
Mathematica Ou = —|E - v ] u(r)
g (63 — 8,) u(s) = - :E” — Il +1)e 2 - 62"] u(s)
g2 [e%’ (e"%’u(s))n — iu- = —[E' =1l +1)e? — e*] u(s)
g - [e 3 (e“ 0y 3)) d = —|E' - (l + %)2 g2~ 62’] u(8)



http://www.nytimes.com/library/cyber/week/1210math.html

Logistics, scheduling, planning

e During the 1991 Gulf War, US forces deployed an
Al logistics planning and scheduling program that
involved up to 50,000 vehicles, cargo, and people

e NASA’s Remote Agent software operated the
Deep Space 1 spacecraft during two experiments
in May 1999

e In 2004, NASA introduced the MAPGEN system to
olan the daily operations for the Mars Exploration
jovers



http://ti.arc.nasa.gov/tech/asr/planning-and-scheduling/remote-agent/
http://www.nasa.gov/centers/ames/research/exploringtheuniverse/exploringtheuniverse-mapgen.html
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Al in Healthcare

uturism.meadia/artficial-inte |gence-|n-me|cine

10 Al Applications That Could Change Health Care

APPLICATION

Robot-assisted surgery
Virtual nursing assistants
Administrative workflow
Fraud detection

Dosage error reduction
Connected machines
Clinical trial participation

Preliminary diagnosis

POTENTIAL ANNUAL VALUE BY 2026 KEY DRIVERS FOR ADOPTION

I o5

| B

Automated image diagnosis I 3

Cybersecurity

SOURCE ACCENTURE

I:

Technological advances in robotic
solutions for more types of surgery

Increasing pressure caused
by medical labor shortage

Easier integration with
existing technology infrastructure

Need to address increasingly complex
service and payment fraud attempts

Prevalence of medical errors,
which leads to tangible penalties

Proliferation of connected
machines/devices

Patent cliff; plethora of data;
outcomes-driven approach

Interoperability/data architecture
to enhance accuracy

Storage capacity; greater
trust in Al technology

Increase in breaches;
pressure to protect health data

© HBR.ORG



https://www.healthcentral.com/slideshow/8-ways-artificial-intelligence-is-affecting-the-medical-field

Robotic surgery

Da Vinci robot
Eye surgery in University of Oxford’

Heartlander mini robot on heart

Less invasive
Less complication
Faster recovery

s e ',.{"__._.-’-
https://thenextweb.com/science/2018/06/19/a-robot-operated-on-a-human-eye-for-the-first-time-ever/
https://www.cs.cmu.edu/~heartlander/index.html



https://thenextweb.com/science/2018/06/19/a-robot-operated-on-a-human-eye-for-the-first-time-ever/

Robotic or Virtual Nurses




Rehabilitation / physyotherapy gy anae.of Mosion Teet - Cervios! M v s

https://medium.com/@coviu/artificial-intelligence-for-physiotherapy-1f22fb4ac5f
Sone S o= ek :




https://en.wikipedia.org/wiki/Medical_diagnosis

Medical Diagnosis

INFO SYMPTOMS QUESTIONS CONDITIONS DETAILS TREATMENT

WebMD Symptom Checkereer

Identify possible conditions and treatment related to your symptoms.

This tool does not provide medical advice. See additional information.

Age Gender

Male Female

How Watson Works

The ways IBM's system is used in medicine

— R
[ DO ¥l
Patient data Watson has questions  Genetic analysis )atabases:
The doctor scans all available In order to assure 3 The sequencing of a
information, including doctor's structured case history,  tumor's DNA can help
nates, test outcomes and the the patient fills cut an analyze cancer. H Q ‘;i
resuits of Imaging procedures additional questionnaire ofogo]
{X-rays, CAT scans and MRIs). Guidelines

L 1 J

http://www.spiegel.de/internationaI/world/biId-1221543-1323685.htnltl . ‘ ol . l.



e — = SLLRN Radiology and
. ' Click the S-Detect for starting Ultrasound images

“A new feature in Samsung Medison’s
7 ultrasound system uses a deep-

. learning algorithm to make
recommendations about whether a
breast abnormality is benign or

) cancerous. The “S-Detect for Breast”
feature is now included in an upgrade
..... = — to the company’s RS80A ultrasound

' system and is commercially available
in parts of Europe, the Middle East
and Korea and is pending FDA
approval in the U.S”
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http://news.mit.edu/2018/Al-identifies-dense-tissue-breast-cancer-mammograms-1016

network

Convolutional ___: Region
layers proposal
)

Region - : Dense
pooling : : layers

Malignant

/.

- Benign

Normal

Detecting and classifying lesions in mammograms with Deep Learning
Dezsé Ribli, Anna Horvath, Zsuzsa Unger, Péter Pollner & Istvan Csabai , 2018


https://www.nature.com/articles/s41598-018-22437-z

Retina analysis

-

o N

JAMA | Original investigation | INNOVATIONS IN HEALTH CARE DELIVERY

Development and Validation of a Deep Learning Algorithm
for Detection of Diabetic Retinopathy

in Retinal Fundus Photographs

Table 5 | Predicting five-y prediction of cardiovascular risk factors from
validation dataset using \ retinal fundus photographs via deep learning

Risk factor(s) or model used Ryan Poplin'4, Avinash V. Varadarajan'#, Katy Blumer', Yun Liu', Michael V. McConnell??,
————————————————————— GregS. Corrado’, Lily Peng'** and Dale R. Webster*

Age only

SBP only

BMI only

Gender only

Current smoker only

Algorithm only

Age + SBP + BMI + gender + current smoker

Algorithm + age + SBP + BMI + gender + current
smoker

SCORES’
Algorithm + SCORE

A. HEALTHY B. DISEASED

By Hemorrhages

-

.‘

“Working closely with doctors both in India and the US, we created a development dataset of 128K images
which were each evaluated by 3-7 ophthalmologists from a panel of 54 ophthalmologists. This dataset was
used to train a deep neural network to detect referable diabetic retinopathy. The results show that our
algorithm’s performance is on-par with that of ophthalmologists.”

Original Age Gender
ARTICLES

https://doi.org/10.1038/541551-018-0195-0

0.66 (0.61,0.71)
0.66 (0.61,0.71)

0.62 (0.56,0.67) Actual: 57.6 years Actual: female
0.57 (0.53,0.62) Predicted: 59.1 years Predicted: female

0.55 (0.52,0.59) Smoking HbA1c BMI
0.70 (0.65,0.74)

0.72 (0.68,0.76)
0.73 (0.69,0.77)

0.72 (0.67,0.76)
0.72 (0.67,0.76)
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HARVARD (Al + Pathologist) > Pathologist

[ o ]

20 Gigapixel &F MEDICAL SCHOOL
Images . 3.5%
Deep Learning for Identifying Metastatic Breast Cancer| '~ —
Dayong Wang et al. 2016

Study Al model Al model
Pathologist + Study

Pathologist

* Error rate defined as 1 — Area under the Receiver Operator Curve
** A study pathologist, blinded to the ground truth diagnoses,
y scored all slides.

© 2016 PathAl

We obtain AUC of 0.925 for whole
slide image classification and a score
of 0.7051 for tumor localization.
Combining our deep learning
system’s predictions with the human
pathologist's diagnoses increased his
AUC to 0.995, representing an
approximately 85% reduction in
human error rate.

We showed that it is possible to
train a model that either matched
or exceeded the performance of a

: R Y s i : 7 pathologist who had unlimited
ogy Images, time to examine the slides.”



SkinVision

Harmless mole?
Or potential skin cancer?

Take a photo of your skin spot Receive your risk indication Schedule your next check

Dermatologist-level classification of skin
cancer with deep neural networks
Andre Esteva et al. Nature 542, 2017

“We train a CNN using a dataset of 129,450 clinical
images—two orders of magnitude larger than
previous datasets—consisting of 2,032 different
diseases. We test its performance against 21 board-
certified dermatologists on biopsy-proven clinical
images with two critical binary classification use
cases: keratinocyte carcinomas versus benign
seborrheic keratoses; and malignant melanomas
versus benign nevi.”
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3197108/
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Artificial Intelligence ar@;Gfo\g ’s Radar Technologies to Noninvasively Measure Glucose Levels

https://www.wearabIe-:tEEhnologies.com/2018/09/artificiaI-inteIIigence-and-googles-radar-technoIogies-to-noninvasively—measure—glucose—levels/



@ Medopad x Tencent - Parkinspns disease

With activity analysis
Parkinson diagnosis
can bedonein3
minutes instead of 30
minutes

An example of a therapy session
augmented with humanoid robot
NAO [SoftBank Robotics], which was
used in the EngageMe study. Tracking
of limbs/faces was performed using
the CMU Perceptual Lab's OpenPose
utility.

Image: MIT Media Lab

http://news.mit.edu/2018/personalized-deep-learning-equips-
robots-autism-therapy-0627
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Many Al applications

Web search Product recommendation
Speech recognition Advertisement placement

Handwriting recognition Smart-grid energy optimization

Machine translation
Information extraction
Document summarization
Question answering
Spelling correction
Image recognition
3D scene reconstruction
Human activity recognition
Autonomous driving
Music information retrieval
Automatic composition
Social network analysis

Household robotics
Robotic surgery
Robot exploration
Spam filtering
Fraud detection
Fault diagnostics
Al for video games
Character animation
Financial trading
Dynamic pricing
Protein folding
Medical diagnosis
Medical imaging



Characteristics of Al tasks

* High societal impact (affect billions of people)
Diverse (language, games, robotics)
Complex (really hard)



What accounts for recent successes in Al?

* Faster computers

 The IBM 704 vacuum tube machine that played chess
in 1958 could do about 50,000 calculations per
second

* Deep Blue could do 50 billion calculations per second
—a million times faster!

 Dominance of statistical approaches, machine
learning

* Big data
* Crowdsourcing
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Historical themes

* Boom and bust cycles

e Periods of (unjustified) optimism followed by
periods of disillusionment and reduced funding

* Silver bulletism (Levesque, 2013):

* “The tendency to believe in a silver bullet for Al,
coupled with the belief that previous beliefs about
silver bullets were hopelessly naive”

* Image problems

* Al effect: As soon as a machine gets good at
performing some task, the task is no longer
considered to require much intelligence

e Al as a threat?



http://www.cs.toronto.edu/~hector/Papers/ijcai-13-paper.pdf
http://en.wikipedia.org/wiki/AI_effect

Will robots take our jobs? Experts can't .
decide theguardian

A new report from Pew Research brings together almost 2,000 experts to
comprehensively assess the effect of robots on the workplace

Alex Hern

W @alexhern

Wednesday 6 August 2014 10.00 EDT

http://www.theguardian.com/technology/2014/aug/06/robots-jobs-artificial-intelligence-pew
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Stephen Hawking warns artificial
intelligence could end mankind

ones

lappen. Let's Prepare For

pen, what's the best way for it to happen?”

® 1coMNENTS

TODAY'S MUST READS

How Playing the Long Game Made
Elizabeth Holmes a Billlonaire

5 Holy Knickknacks to Celebrate Pope
Francis's Visit

Inside the Mind of Facebook's Sheryl
Sandberg

Take a Video Tour of Facebook's Frank
Gehry-Designed New York City Office

’ Elon Musk has emerged as a leading voice in speaking out on the potential of
The advances we artificial intelligence, going so far as to call it the "bi st existential th .
| A § e

humanoid robots, speech recognition and sy

Jeopardy!-champion computers—are not the|

According to many articles and popular books, it seems like human-level Al is right
around the corner, for better or for worse.



Al weapons are a threat to humanity, warn
Hawking, Musk and Wozniak

by Jason Murdock 28 Jul 2015

The rush to develop autonomous weapons will cause a global arms race, according to an
open letter signed by over 1,000 artificial intelligence (Al) researchers, academics and
computer scientists.

The letter has been signed by high-profile figures including physicist Stephen Hawking, Tesla
chief executive Elon Musk and Apple co-founder Steve Wosniak, and argues Al has reached a
point where deployment of robotic weapons is feasible within years.

Autonomous weapons are described in the letter as those that "select and engage targets http . / / www.v3.co.u k/ v3-

without human intervention”. .
uk/news/2419567/ai-

This includes, for example, armed quadcopters searching and eliminating targets that meet

pre-defined criteria, but not remote controlled missiles or piloted drones that still have human Weapons-a re_a_th reat-to-
involvement. humanity-warn-hawking-

The letter was presented at this year's International Joint Conferences on Al in Buenos Aires, mus k_ an d -WO2Zn ia k
and argues that there are advantages to replacing human soldiers with machines but that
doing so would "lower the threshold" for warfare.



http://www.v3.co.uk/v3-uk/news/2419567/ai-weapons-are-a-threat-to-humanity-warn-hawking-musk-and-wozniak
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Videos

http://www.analyticsvidhya.com/blog/2015/11/7-watch-
documentaries-statistics-machine-learning/

https://dotsub.com/view/24206765-772f-4f6d-a040-45477beb4b9c

https://www.youtube.com/watch?v=VBceREwWF7SA

https://www.youtube.com/watch?v=J71XWkh80nc

https://www.youtube.com/watch?v=ysU56JzBjTY&llist=PLD2615775
12C9F720&index=1



http://www.analyticsvidhya.com/blog/2015/11/7-watch-documentaries-statistics-machine-learning/
https://dotsub.com/view/24206765-772f-4f6d-a040-45477beb4b9c
https://www.youtube.com/watch?v=VBceREwF7SA
https://www.youtube.com/watch?v=J71XWkh80nc
https://www.youtube.com/watch?v=ysU56JzBjTY&list=PLD261577512C9F720&index=1
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