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Superintelligence

Any intellect that greatly exceeds the cognitive
performance of humans in virtually all domains of
interest.

Nick Bostrom, Superintelligence. Paths, Dangers, Strategies(Oxford, 2014), p.22.
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“Future machines will be human even if they are not biological.”
(Ray Kurzweil, 2005)
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Can machines think?
A.M. Turing, Computing, Machinery and Intelligence(1950)
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[~ Technological Transhumanism

‘1 define it as ‘the belief in overcoming human limitations through
reason, science, and technology.”

— Simon Young, designer evolution. A transhumanist manifesto, (N.Y., 2006), p.15.
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ORIGINAL DERPFAKES

e

~ Deepfake

deep learning + fake

artificial intelligence-based
human image synthesis technigue.
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flowering plants

spiders, scorplons
centipedes
squids,

mushrooms,
yeasts, molds

ferns

mosses

/

land plants

green algae

Origin . euka:zotes ~
of Life \

staphylococcus =

starfish urching

sea cucumbers.

[ euapeq

almonella

amphibians

crocodiles
dinosaurs

lizards, turties
snakes
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Can Machines
Be Creative?

Al and Creativity

“We must expect great innovations to transform the entire technique of the
arts, thereby affecting artistic invention itself and perhaps even bringing
about an amazing change in our very notion of art.” - Paul Valéry (1931)

Can Al Be Creative? Yes, in some sense

Primitive mental tasks such as learning, imitation, induction, etc. are not
necessarily creative - Stevan Harnard, Cognitive Scientist @ Univ. of Southampton
“Creativity: Method or Magic?” (2006)

Four classes of theories about the underlying mechanisms of creativity: (1) method
(2) memory (3) magic (4) mutation

Mechanisms: The unconscious mind, Innate structure of the mind, Analog,
Preparation, Intuitive and aesthetic factors, Anomaly, Constraints, Serendipity,
Mental analogs, Heuristic strategies, Improvisation and Performance,
Complementarity

Creativity is entirely subjective and so requires detailed feedback from
human experts - Lav Varshney and pals at IBM's T J Watson Research
Center

TECHFRONTIER
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Computational Creativity

» Computational creativity applies technology to
assist humans in thinking outside the box and
expanding their exploration boundaries - IBM

TECHFRONTIER
TheFutureis Now

Computational Creativity

» Computational creativity is the art, science,

philosophy and engineering of computational

systems which, by taking on particular

responsibilities, exhibit behaviors that unbiased

observers would deem to be creative.

- ICCC & Association of Computational Creativity

TECHFRONTIER
The Futureis Now
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Researchers predict Al
will outperform humans
in many activities in the
next ten years, such as
translating languages

(by 2024), writing high-

LB school essays (by 2026),

driving a truck (by 2027),

working in retail (by
2031), writing a

bestselling book (by

2049), and working as a
surgeon (by 2053)

Timeline of Median Estimates (with 50% intervals)
for Al Achievi H Perf
Years from 2016
L] 25 50 75 100 125 150 175 200
Full Automation of Labor
(All Human Jobs)
Al Researcher
High Level Machine Intelligence
(All Human Tasks) .
§ Math Research —.————
5
< Surgeon —_—————
@
= Putnam Math Competition ————
Write New York Times Best-Seller —_—
Relail Salesperson ——
Go (Same Training as Human) ——
Timeline of Median
. . . a 5 10 15 20
Estimates for Al Achieving ... suesenen
Human Performance Go (Sam Training as Human)
5km Race in City *
(Bipedal Robot vs. Human)
Truck Driver —_—
Generate Top 40 Pop Song
Explain Own Actions in Games
‘Wiite High School Essay —_—
Read Text Aloud
{Text-to-Speech) *
All Atari Games
Assemble Any LEGO —_———
Telephone Banking Operator —_——————
Translate (vs. Amateur Human) —_—r
Transcribe Speech —
Starcraft —_—
Fold Laundry ————————
‘World Series of Poker —_—
Angry Birds

TECHFRONTIER
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Google's Al has written some
amazingly mournful poetry

Google's poetry was written by an Al system after it was fed thousands of
unpublished romantic novels

Google has been feeding it's Al with more than 11,000
unpublished books, including 3,000 steamy romance titles.
In response, the Al has penned its own mournful poems:

it made me want to cry.
no one had seen him since.
it made me feel uneasy.

no one had seen him.

the thought made me smile.
the pain was unbearable.
the crowd was silent.

the man called out.

the old man said.

the man asked.

he was silent for a long moment.
he was silent for a moment.

it was quiet for a moment.

it was dark and cold.

there was a pause.

it was my turn.

Writing by the Algorithm

eadwrite

ODE BULD STRUCTURE CONNECT LEA ERATE  GROW

Why Write Your Own Book When An Algorithm
Can Do It For You?

Who needs writers? Phil Parker's algorithms can compose entire books in just minutes.

ADAM POPESCU - JAN 15, 2013

14K oo @
MK F WS e e

Read Next

\ -
. ‘v % etwors

Phil Parker s unlike any writer you've ever met - or read for that matter
That's because he doesn't write most of his books. Instead, the trained

economist uses sophisticated algorithms that can pen a whole book from start
to finish in as litfle as a few minutes. The secret is sophisticated programming
‘mimicking the thought process behind formulaic writing. It can take years to

create these programs, but once completed, new books can be churned out in
minutes.

TECHFRONTIER
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Poet Turing Test

The PoetiX Turing Test challenge by the Neukom Institute
for Computational Science at Dartmouth College - judged
by NPR's Robert Siegel

Sonnet #2

TURING TEST: PASSED, USING COMPUTER- The dirty rusty wooden dresser drawer.
GENERATED POETRY

Zackary Scholl, then an undergrad at Duke University
(2010,2011, 2015)

A couple million people wearing drawers,
Or looking through a fonely oven door;

Hi everyone, its been quite awhile since I've posted. I have a number of great things in the works, so
please stay tuned. In the meantime, I'd like to tell you a story about how I developed another kind of Flowers covered under marble floors.
artificial intelligence. This Al can create poetry indistinguishable from real poets. The real Turing Test

of this AT was to get it accepted to a literary journal, which was accomplished - this poetry was

successfully accepted into a literary journal at a prestigious university. The story is below and the

code is at the bottom for those who want to make their own! And lying sleeping on an open bed.
Wh atdo you think Of the following And | remember having started tripping,
Or any angel hanging overhead,

poem?
) Without another cup of coffee dripping.

Surrounded by a pretty little sergeant,
Another morning at an early crawl.

And from the other side of my apartment,
An empty room behind the inner wall.

A thousand pictures on the kitchen floor,
Talked about a hundred years or more.

written by an algorithm that was programmed by

Marjan Ghazvininejad, Xing Shi, Yejin Choi, and Kevin Knight
from the University of Southern California Information
Sciences Institute

TECHFRONTIER

7 The Futureis Now

Novel Writing

Y0 LHELE QIS 2|5 SF THH AdTt

b
X

» “True Love” (2008)- 320-page novel
is a variation of Leo Tolstoy's "Anna
wOI2C, B ALNE 2o4e 252185 23 Karenina", but worded in the style of

O 2 ALO| pIOF AJAIE AYSZ AREE 2UiX Qlct”
ws e et a Japanese author called Haruki
OlMIE-2mael "H7|el o SRS CiE 20l Al £0t2l 712, YB35 M u ra ka m i

Ol 248 23 sie ZRHE 2 22 AFAE0 21Y =8 THAMH 213 E
ERCIINHK S 28 ¢E0l 2250

Il

FRURER) ST EECEDI0

B

» Philip Parker (Insead Business School)
- capable of generating more than
200,000 books (2012)

TECHFRONTIER
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Harry Potter and Games of Thornes:
Written by Artificial Intelligence (2016, 2017)

Artificial intelligence is writing

Max Deutsch (Intuit, 2016) - Rewriting Harry Porter the next ‘Game of Thrones’ book
using LSTM RNN algorithm By Lavten Tosimant Augs 20,201 1 315pm
Part1

“The Malfoys!™ said Hermione.

Harry was watching him. He looked like Madame Maxime. When she strode
up the wrong staircase to visit himself.

“Pm afraid Pve definitely been suspended from power, no chance—indeed?”
said Snape. He put his head back behind them and read groups as they
crossed a corner and fluttered down onto their ink lamp, and picked up his
spoon. The doorbell rang. It was a lot cleaner down in London.

Hermione yelled. The party must be thrown by Krum, of course.

Harry collected fingers once more, with Malfoy. “Why, didn’t she never tell

me. ...” She vanished. And then, Ron, Harry noticed, was nearly right.
Winter is kind of here.
“Now, be off,” said Sirius, *T can’t trace a new voice.” ARTIFICIAL “Game of Thrones” fans have grown so impatient for
INTELLIGENCE George RR. Martin o finish the next °A Song of ice
He punished Uncle Vernon, so loudly that she could barely use it with Viktor Facebook using artificial And Fire” book — the series that the HBO show is
Krum, these faces in one side of their previous year. Mr. Dursley again was :z.ecl:‘],g:::ke fodetect s et o SRR eno SR A

wrote the beginning of the sixth book.
this champion. He was about to give the Remembrall there.... every time he

picked it, up the marble staircase toward Fred, who was rolling with pain.

Zack Thoutt, a “GoT" fan and software engineer,

“Stinking, cowardly, scummy thing to calm too, terrible—one were covered created a type of AI: known as a recurrent neural network.

in weird ink” Thoutt fed the machine all 5,376 pages of the five
current books and it generated predictions on
The classes became small and fluttering off her sharp eyes. “Read it aloud!” what will happen next.

TECHFRONTIER

9 The Futureis Now

Harry Potter Al-generated
Fanfiction (Dec 2017)

The three-page chapter, titled
“Harry Potter and the Portrait of What Looked Like a Large Pile of Ash”
after training an algorithmic tool on all seven of the children’s fantasy novels.

TIE HANDSOME |

05
Libe 4 Ltrge P of o, Hey loxsknl rona s
e the el salrase for dhe et of e wamencx

*lim Hasry Porer.? Hamy began yelling. Toe dirk ans
Metter b wersied. ub by

Botnik Studios L J
¥ @botnikstudios

We used predictive keyboards trained on all seven books to
ghostwrite this spellbinding new Harry Potter chapter
botnik.org/content/harry-

2:02 AM - Dec 13, 2017

Q 96.7k O 47.5K people are talking about this

TECHFRONTIER
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Shelly Is Alive

Meet Shelley, the Al that is learning to
write horror stories for Halloween

=

006120 ‘You may have heard horror stories about kille robots that can think for
themselves. But what about an intelligent machine that actually writes its own
Callum Brodie
Spine-tinging tales?
Inthe lead up to Halloween, Shelley Al, which is named after Frankenstein author
000 il il
Created the Institute of y (MIT) Media
Latest Articles Lab, the Al author is powered by deep-leaming algorithms that allow it to
collaborate with budding human horror witers.
- J‘“::'“ 5‘:“':]“"“:" For those daring enough to take a glimpse into Shelley Al’s nightmare-inducing
:’:W‘; ‘f’n f:‘yf mechanical mind, finished articles can be found on its dedicated Twitter page.

Chart of the day: How life Shelley

Comsaney v s = <=
over 200 years

dosephine Moulds. 17

I Taking a sabbatical
changed my lfe. Here's
W e

Jaideep Bansal 30 Nov 2017

E | stare into the dark woods. Something
isn't right. A shadow that looks too pale to be
a human is standing behind me. #yourturn

o6 an hour unti 31 October image: Shelley AL, Tite

e Shelley m

E | could see a silhouette of a little girl, she
was staring into my eyes, her hair was matted
with blood, her hair was draped all over 1/2

Image:

e Shelley m s
@ | walked into the room, and right before
my mother left, | saw the man hanging in the

corner. He was about to fall to the ground,
but 1/3

Image: Shelley Al, Twitter

e Shelley m )

&2 | stood there staring down the hill, and |
saw the man in the black cloak standing
there, holding a knife. He stood in silence, his
1/2

image: Shelley Al, Twitter

TECHFRONTIER
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Which of these images were
generated by a machine?
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Al and Painting

Creative Al: The robots that would
be painters

1
.A! ) Richard Moss February 16,2015
. g

AARON in 1973 by Harold Cohen,
University of California San Diego
professor

Cohen never showed AARON any images,
but rather taught his robot with lists of
object/body elements and the relationships
between them.

% &y
040502 is a 2004 painting of pigment on paper by the robotic, artificiaily intelligent painter
AARON

TECHFRONTIER
13 The Futureis Now

Al and Painting

Artificial Intelligence Can Now Paint
Like Art's Greatest Masters

’ ;fsnu KOEBLER
s - I Ahmed Elgammal at the Art & Al
Laboratory at Rutgers University in
=5 = New Jersey, along with colleagues at
— , - Facebook's Al labs and elsewhere
LT

A new neural network can mimic the "style" of any
image.

intings you see above were painted by some of the most
ists in human history. The others were made by an artificial

TECHFRONTIER
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Algorithmic/Generative Art

» Yasuhiro Suzuki and Tomohiro
Suzuki's evolutionary painting algorithm

(Lt z0F ChEh)
» Dextro.org

» Apps for algorithmic artists: Ultra Fractal,
Scribble, Fragementarium

» Fractal art, genetic art, cellular automata,
proceduralism, and transhumanist art

TECHFRONTIER
TheFutureis Now

Deep Dream vs. The Next Rembrandt

Google’s ‘Inceptionism’ Art Sells Big at San
Francisco Auction

You've never seen 'Starry Night' like this before.

» A group of 29 paintings made by Google
artificial intelligence were sold at a charity
auction in San Francisco over the weekend,
with the priciest artwork of the night
receiving an $8,000 winning bid (2016)

» “Inceptionism” in reference to the “neural
network architecture” proposal used in the
project

TECHFRONTIER
The Futureis Now
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Deep Dream vs. The Next Rembrandt

The piece is the result of an 18-month
collaboration by a team of data scientists,
engineers and art historians from several
institutions, including Microsoft, Delft
University of Technology and two Dutch art
museums, the Mauritshuis in The Hague and
the Rembrandt House Museum.

It consists of 148 million pixels, based on an
analysis of 346 paintings from the painter’s
oeuvre,

TECHFRONTIER
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Neural Comic Style Transfer

»  Leon Gatys at the University of Tubingen
»  Case Studies by Maciej Pesko and Tomasz Trzcinski at Warsaw University of Technology in Poland

»  Adaptive Instance Normalization (AdalN) / Universal Style Transfer (UST-WCT) / Shorten Universal Style Transfer with
four levels of stylization instead of five (USTWCT4) / Universal St)/le Transfer with Adaptive Instance Normalization
layer instead of Whitening and Coloring Transform (UST-AdalN) / Photorealistic Image Stylization (PHOTO-R)

:

~n
]
®

g
g

Votes [%]
-
&
Ed

10.55%

AdalN UST-WCT4 UST-wCT UST-AdalN PHOTO-R
Method

Fig. 6. Survey results.

TECHFRONTIER
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Artists Using Al Algorithm

The artist Adam Ferriss
created this image using
Google Deep Dream

»  Jon McCormack,
Fifty Sisters,

Series of fifty evolved
digital plant images, 2012

TECHFRONTIER
TheFutureis Now

Picasso, Matisse, or a Fake?

Intelligent Machines

This Al Can Spot Art
Forgeries by Looking
at One Brushstroke

Rutgers University and the
Atelier for Restoration &
Research of Paintings in the
Netherlands

Their system broke down almost 300 line drawings by
Picasso, Matisse, Modigliani, and other famous artists
into 80,000 individual strokes. Then a deep recurrent
neural network (RNN) learned what features in the
strokes were important to identify the artist.

bv Jackie Snow  November 21.2017

TECHFRONTIER

The Futureis Now




M42] AR} 3 RHT THRH(2)AY ShEMI0|L

Portrait of Edmond Belamy

»  Created by GAN (Generative Adversarial Network), which will be offered at Christie’s in October

»  The first Al-produced artwork to be sold at a major auction house — and is estimated to sell for
$7,000 to $10,000.

1
!
1
&
1
* 3
i d
}

This painting, “Portrait of Edmond de Belamy” from French collective Obvious, will be the first Al-generated art to be
sold at prestigious auction house Christie’s. | Christie’s

mén max E;[log(D(x))] + E.[log(1 — D(G(z)))]

TECHFRONTIER
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The ChAIr Project

Reversing the role of human and machine in the design process

Trained a neural network to generate images of chairs. The Al used a visual system and only
The training data set contained 562 20th-century chair considered aesthetics : The neural

designs scraped from Pinterest. network generated hundreds of chairs

BT L SRR TIT T YRR YT T = o S A T N T b

B Al Bl =R JJ'ﬁpgt\mww@ﬁus P
bewbMdafeah ghvime n 2T Hawa L) ; wly
Rl ST M, ) S Y ey PYLORCE W= TSP W ‘ st
3 s Ny = < W R P s v 5 gFGE 2 A ﬂ J
'*9" . b b LA 2 wﬂ*Htﬁﬂw«,,,w

ebda BENL G hat 2oL b P & i L e

Amawstﬂm LR BN S
laﬁ-dhvfr’“ﬁ wef, 4 r@“r!ﬂﬁ'l‘*k*qé
£EEEER-RS @ th&kﬁ-’~ﬁlt’u[&
-’nﬁj%&q DA SRERE B Al - NN 4 e
m’%a‘wfﬁ!‘dn"1"\1)4&?‘*‘“""?%’»‘719‘!» N VIl
¥ AT o B M EE s #E (B
L'?‘z@mmﬁﬁi’mi*hkh‘r\ h#ﬁﬁ%*“u

dhhﬁh'&ph" (R = | > ol o
Lkaa AR B aE L BRI i@ - dwgsﬁ e
[ X Sr=1 ba\ﬂlwh el Lo F ™ |

Ha MNP0 0 R0 LA Rama. \_uﬂ.llm-q\\-d A =39

. . . Open Source :
ﬁestillicr'lc(lon of the training data used to train the neural DCGAN. arXiv:1511.06434 [cs.LG].

Torch Implementation

TECHFRONTIER
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an AL

Al and Movie Writing

dlS TECHNICA 2

Movie written by algorithm turns out to
be hilarious and intense

For Sunspring's exclusive debut on Ars, we talked to the filmmakers about collaborating with

ANNALEE NEWITZ - 6/9/2016, 7:30 PM

Sunspring, a short science fiction movie written entirely by Al, debuts exclusively on Ars today. | THE SQUIRES OF THE LANDSCAPE

My name is Benjamin.

Benjamin is the world’s first automatic screenwriter
a self-improving machine intelligence trained on human screenplays
conceived by technologist & filmmaker
Benjamin’s first film, Sunspring, stars and can be seen

Benjamin has now begun generating ideas for feature films. Here’s an early attempt:

Set 1n 1942 1n a post-apocalyptic world, the film follows the journey of a young man who falls in love

Director Oscar Sharp and collaborator Ross Goodwin, an NYU Al researcher,
fed dozens of scripts to a long short-term memory (LSTM)
recurrent neural network that has named itself

TECHFRONTIER
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J1THOj| A &

MORGAN

NOW PLAYING

Morgan | IBM Creates First Movie Trailer by Al [HD] | 20th Century FOX ...

op>

sto|2o| ENFX|

#ry  AUZXS, 2EX BHO|2H0|E 2O E ThEL}

IBM 2k W -CINE A g

© 22 2017.07.04.08:13 ¥ £ 2017.07.04.08:31

= QOO

M BRI SED EHE 20l M 210 A9 E NHSE S BUAUE F2 20|
B B 2HECID W0 SAHERAIZD HE3CH

HTol T2 IBM 2l A Xl W iXE2 stEE oS tE T FOE FalolWE F ASH Ol
A Aol A 21X H 3to|2to| E(Cognitive Highlights)'2 & &Lt

AlZ 1000t of
ojclofol ek 2t

hitps:/www

utul

com/watch?v=gJEzuYynai
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Al and Music

“[t]he [Babbage] Engine might compose elaborate and scientific
pieces of music of any degree of complexity or extent” - Ada Lovelace
(1843)

@ (3 Share

The London Symphony Orchestra has played some of lamus's compositions

TECHFRONTIER
25 The FutureisNow

Flow Machine

* The research leading to these results has been conducted by Sony
Computer Science Laboratories Paris (Sony CSL Paris) and Pierre and Marie
Curie University (UPMC) and coordinated by Francois Pachet (Sony CSL Paris
- UMPC)

* The goal of Flow Machines is to research and develop Artificial Intelligence
systems able to generate music autonomously or in collaboration with
human artists.

Daddy's Car :
a song composed by Artificial Intelligence

ke
4 A r; - in the style of the Beatles
L . A7, While the lyrics were written by a person, the
;3‘ I melody sprang from the "brain" of a computer.

L Al used a system called Flow Machine to incorporate
data from 13,000 lead sheets

TECHFRONTIER
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Flow Machine

* The research leading to these results has been conducted by Sony
Computer Science Laboratories Paris (Sony CSL Paris) and Pierre and Marie

Curie University (UPMC) and coordinated by Francois Pachet (Sony CSL Paris
- UMPC)

* The goal of Flow Machines is to research and develop Artificial Intelligence

systems able to generate music autonomously or in collaboration with
human artists.

DeepBach :
harmonization in the style of Bach
generated using deep learning (Sony CSL)

e FRONTIER

27 The Fut

An Al System That Translates A
Dancer's Motion Into Music
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Need Music For A Video? Al Composer
Makes Cheap, Custom Soundtracks

And The Winner Of TechCrunch Disrupt London 2015 Is...
Jukedeck

~Romain Diflet

@ DR i LT ]

Crunch  TechCrui  © TechCrunch

TECHFRONTIER
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Amper Music: Open Source Al Platform

An Al has just composed and produced its
first album

In brief

Amusic album called | AM Al the featured single of which is set to release on
August 21st, is the first album that's entirely composed and produced by an
artificial intelligence. It works in collaboration with a human artist, who provides
Dom Galeon inputs that Amper uses as composing parameters.

ANew Kind of Composer

° o e “Break Free” is the first song released in a new album by Taryn Southern. The
song, indeed, the entire album, features an artist known as Amper—but what
looks like a typical collaboration between artists is actually much more than that.

Latest Articles
Taryn is no stranger to the music and entertainment industry. She is a singer and
Joseph Stiitz: Bitcoin digital storyteller who has amassed more than 500 milion views on YouTube, and
‘ cosma b outowed” shahasover 450 thoumand subsrbee, On th other b, Ao s making o
Joe Myers 30 Nov 2017 debut...except he’s (t's?) not a person.
Chart of the day: How life Amper is an artificially intelligent music composer, producer, and performer. The
ﬁ Soeciancyoschanged Al was developed by a team of professional musicians and technology experts,
over 200 years

and it's the the very first Al to compose and produced an entire music album. The
albumis called | AM Al, and the featured single is set to release on August 21,

I Taking a sabbatical il

Josephine Mouids 30 No

TECHFRONTIER
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eepMusic: Music Composed From Al

This new Alexa skill will play music generated by
artificial intelligence

Who needs humans anyway

NOW TREND

Stop celebrating Pi Day,
embrace Tau as the true
constant

Deep

Microsoft cuts laptop pr
Anew Alexa skill has popped up called DeepMusic that enables you to listen to songs 314 poroern o ooty

generated by artificial intelligence, as spotted by

Per the official page on Amazon, the songs generated by DeepMusic are composed entirely
from Al However, it also says that it “usfes] a collection of audio samples and a deep
recurrent neural network,” suggesting that it either a) has samples of individual notes from
instruments or b) splices together or layers snippets of sampled audio the algorithm believes
will work well together. DeepMusic says that the music it creates has “no post-production
editing by a human.” Al was also used to create the DeepMusic artwork displayed on the
Echo Show and Echo Spot speakers.

Here come the $4,000 hc

TECHFRONTIER
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Google's Project Magenta

a research project exploring the role of machine learning
in the process of creating art and music

Featured Projects

Home Blog Datasels Demos Discuss Github

NSynth Magenta.js

1)

magenta
nd Art Using Machine Learning

Making music using new sounds

[ ersmem |
generated with machine leaming A simple API to make music with machine

earn more. learning in your browser.
ar
About Magenta

Magenta s a Google Brain project to ask and answer the questions, “Can we use machine leaming to
create compelling at and music? If 5o, how? If not, why not2” Our work is done in TensorFlow, and we.
reqularlyrelease our models and tools in open source. These are accompanied by demos, tutorial blog
postings and technical papers. To follow our progress, walch our GItHub and jon our discussion group. MusicVAE Onsets and Frames

Magents encompasses two goals. s first  research project to advance the state-of-the artin music,
Video, image and text generation. So much has been dons with machine learning to understand content
~for example spy o translation; I this project generation and
ativity. Second, Magenta s building a community of arists,coders, and machine learning
researchers. To facitate tha, he core Magenta team is building open-source infrastructure around
“TensorFlow for making art and music. This aleady Includes tools for working with data formats like
MIDI, and i expanding to platforms that help atists connect with machine learning modils.

Recent Updates

Real-time Performance RNN in the Browser
52017 Creating palettes for blending and Transcribing piano with a neural network

exploring musical loops and scores.
ynth to win the Outside Hacks Music Hackathon 2017

TECHFRONTIER
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2EAFStL|C}

(Meet me at facebook.com/stevehan EE+= “2H1121g!")
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Al and
Particle Physics

Q12 XS AlCet L}

Lie| ME 1} QSIS 2 o=

About Particle Physics

SCIENTIFIC
AMERICAN

SEARCHING FOR THE GOD PARTICLE

The Higgs Boson
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Key: tuen
4 Electren

Charged Hadron (2.g.Pian)
— — — - Meutral Hadron (e.g. Meutran)
""" Photon

Transverse slice
through s

Electromagnetic A

!

Calorimeter

superconducting
soleroid

Iron return yoke interspersed

with Muon chambers

[ ] im 2n 3m “m 5m &m m
[ 1 1 1 1 1 1 1

Without any eyes and hands
But with nose, feet and ears

Physicists and Machine Learning

Physicist analyzing the photo of bubble chamber in 1960s
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Physicists and Machine Learning

newly generated particles
from proton collision at LHC

The pattern of particles
travllng through the bubble chamber

Physicists and Machine Learning

What is Machine Learning ?
Al & 517 |= EE 5 oLt
Machine learning is an interdisciplinary field that uses statistical techniques to give computer systems

the ability to “learn” from data, without being explicitly programmed.
EX| : Samuel, Arthur (1959). "Some Studies in Machine Learning Using the Game of Checkers".
IBM Journal of Research and Development.

SAHYU YYS 0|83l ARE AAHO| YAHLZ T2 I3H0| MO UX| 40t=

HlO|E|ZSE HiZ & Yl 522 Fi o2 Hof,

| Data representations (feature hierarchy) ‘ IMZAGENET Classification accuracy (%)
=

Diagonal 99%

94.90% 94.97% 95.13%

95%
% 93 34%
93%

92%

91%

Google 2014 Human Level VUNO 2015 Qualcomm
2015 Resea ch 8
2015
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Night Shift for Data Quality Monitoring
- Amount of Data : a Few Peta byte/s

1 Peta Byte

2F 1,000 Terabyte

2F 1,000,000 Gigabyte

= mp3 Ot 2k 250,000,000 24

1
>

t%! 2F 100,000,000 7H

= 4k 2} ¥z}t 2F 10,000 74

I
H
[
H
>
rH
JO

k400 7H

Al vs Human

[ Cost for human ]
2019'd £|X{l =z 8,350 ¢
2016 Yt 918 9f 3387 Y (UBLEE

201641 491 0.1% 227 B % 6 58 o

[ Cost for Al (Alphago Zero 7|&) ]* = #8%
hard ware 25,000,000% , 2 280 &
Training 19,000%, 2f 2000 2+

502 BI8 % 400 2 ¥ 57

vw.nature.com/articles/nature24270 =& &=
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wll KT LTE

Sorry, mac, | cannot
delete photos.

Security

O|0|X] =X hups://ﬂwxahay.comAr;Lm—ZQlOﬁ’M/

Let the Al

something
much more fun

https://techcrunch.com/2016/10/12/the-
combination-of-human-and-artificial-intelligence-
will-define-humanitys-future/
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Clova
Smort Speaker

amazon echo
N

Hi. I'm Cortana.

- 2lof

- AMA
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- speech recognition / part of speech tagging / language identification / text to speech
(LE*]) 24
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What can | help
you with?
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