Al Augmentation and
Creativity

BenevolentAl

A very brief history of Al

Early on we thought it’s very easy
(50s and 60s)
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https://www.pexels.com/photo/snow-covered-ground-60561/

(70s and 80s)
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THIS 15 YOUR MACHINE LEARNING SYSTEM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF UNEAR ALGEBRA, THEN COLLECT
THE ANSLIERS ON THE CTHER SIDE.

WHAT IF THE ANSLERS ARE LJRONG? J

JUST STIR THE PILE. UNTIL
THEY START [OOKING RIGHT.

https://xkcd.com/1838/

A very brief history of Al

We started to take Machine
Learning seriously and the
Internet helped
(90s and 2000s)
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L STATISTICAL LEARNING \

Gentlemen, our learner
overgeneralizes because the!
C-Dimension of our Kernel

s too high, Get some
[experts and minimze the
structural risk in a new one.
|Rework our loss function,
ake the next kernel stable,
nbiased and consider using

——

A very brief history of Al

We rediscovered Neural
Networks (Deep Learning),
found large datasets and GPUs
(2010s)

NEURAL
NETWORKS

STACK
MORE
LAYERS

BenevolentAl
https://livingthing.danmackinlay.name/deep_learning.html v ’

ImageNet: object recognition

mammal — placental —. carnivore — canine

® S: () Eskimo dog, husky (Breed of heavy-conted Arctic sled dog)
© divect hypernym | inherited iy ! sister term
* 5 {n) workmg dog (any of several breeds of usually largs powerful dogs bred to work a3 draft animals and guard and gaide dogs)
® S (i) dog, domestic dog, Canis famiiaris (3 member of the gemss Caris (probably descended from the common walf) that has bean domesticated by man since prebistoric Bmes; occurs in many
breeds) "rhe dog bariced all night"
* 5 (n) canine, canid (any of various fissiped mammals with noaretractiie claws and typically long muzzes)
® 5 (n) camivore (a terrestrial or aquatic flesh-eating mammal) “rerrestrial carnivares have four or five clowed digits on each fimb"
® 5 (n) placestal placental marmenal, eutherian sutherisn masvensl (manmmals havirg a placenta; all manmals sveept moaobremes and marsupeale)
# 5: i) mamwmal, manmalian (any warm-blooded vertebrate having the skin more of less covered with hair; young are bom alive except for the small subeclass of
menatreme s and nowrished with millk)
® 5 (n) vestebrate, cramiate (anmals having a bony or cari@aginous skeleton with a segmented spmal cobmm and a lasge brain enclosed in & shull o crasiun)
* 5 (n) chordate (any animal of the phyhum Chordata having a netochord or spnal cobuman)
* 5 (n) ananal, anmate being, beast, brute, creatare, famna (a fving organism characterized by vohantary movement)
* S (u) organism, being (a Bving thing that has (or can develop) the abilty to act or function independently)
 5: () Eving thing, animate thing (a Eving (o once bving) entity)
® 5 (n) whole, unit (an ascemblage of parts that is regarded as a single entity) "how big is that part compared fo the

whole?"; "the team ir a unit”
* 5 () object, phvsical object {a tanghle and visible entity; an entity that can cast a shadow) " was 5l of rackess,
balls and other objects™
® 5 (n} physical entity (an entity that has physical existence)
® S () entity (that which is perceived or knovn or infered to have its own distinct existence (ing or
diving))
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ImageNet: object recognition

2010: Hand-engineered representations + ML
~ 25% error rate

BenevolentAl | 7

ImageNet: object recognition

Humans are very good at this
~ 5% error rate

2017: Very Deep Neural Nets
~ 2.5% error rate

BenevolentAl 9




Advances in computer vision enabling self-driving cars

V'hic!c: 1 Vehicle: 2

I‘. l —

g'

https://electrek.co/2016/10/10/tesla-vision-autopilot-autonomous-driving-nvidia-cuda/
https://medium.com/@ricardo.zuccolo/self-driving-cars-opencv-and-svm-machine-learning-with-scik
it-learn-for-vehicle-detection-on-the-bf88860e055a
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Bookme a hotel Diverse applications
for tomorrow!

In meteorology, precipitation is any product
of the condensation of atmospheric water vapor . .
that falls under gravity. The main forms of pre- Book me a hotel O Bucht mir ein Hotel
cipitation include drizzle, rain, sleet, snow, grau- for tomorrow! fur morgen
pel and hail... Precipitation forms as smaller
droplets coalesce via collision with other rain
drops or ice crystals within a cloud. Short, in-
tense periods of rain in scattered locations are
called “showers”.

What causes precipitation to fall?

by Vision Language A group of people

Deep CNN  Generating shopping at an
RNN outdoor market.

What is another main form of precipitation be-
sides drizzle, rain, snow, sleet and hail?
graupel

O

) @ There are many
vegetables at the
fruit stand.

Where do water droplets collide with ice crystals
to form precipitation?
within a cloud

N
https://arxiv.org/abs/1606,05250 o CYOIeNA [

https://openclipart.org/detail/260959/sound-wave https://arxiv.org/abs/1609.06647




Al hype

How Tech Impact Develops
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https://www.cbinsights.com/research/ai-vs-intelligence-augmentation-applications/

Stereotypification of Al

Our mental image of Al is very
much influenced by science
fiction

BenevolentAl 13




& INDEPENDENT  News infact politics Voice

INDY/TECH

i FACEBOOK'S ARTFICIAI. NTELLIGENCE
ROBOTS SHUT DOWN AFTER THEY START

TALKING TO EACH OTHER IN THEIR OWN
.Tlllnlllnr- -1 N —
The Telegraphie HOME | NEWS | SI

Technology m

News | Reviews | Opinion | Internet security | Social media | Apple = Google = Ne'

# - Technalogy

Facebook shuts down robots after they
invent their own language

E\f smreq \% n Code

Open Source Platforms ¥ Infrastructure Systems ¥ Hardware Infrastru

eceptive tactics

9 ARTIFICIAL INTELLIGENCE - RESEARCH

© 14 June

Deal or no deal? Training Al bots to negotiate

MIGEER Technology sci

BenevolentAl

F;Eehoukteaches hots how to
egotiate. They learnto lie instead

he chatbots came up with their own original and effective responses - including

14

Anthropomorphisation of Al,
fuzzy language,
and, bad tech journalism

Key misconceptions

Al is about to take over the world

Al is all hype

BenevolentAl
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Progress in Al and automation

Many of us translate advances in Al to automation, replacing
humans with machines, job losses, ...

BenevolentAl 16

Al Augmentation
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Al augmentation

k]
E/\
>
§ Full Automation
< .
= Technologies (Al)
]
=

Human Augmentation ML

Technologies (1A)

We are here today
o® (in real world deployments) -
. Lo . . N BenevolentAl 18
https://www.cbinsights.com/research/ai-vs-intelligence-augmentation-applications/

BenevolentAl: Al-accelerated scientific discovery

1 scientific paper is published every 30 seconds

BenevolentAl 19




BenevolentAl: Al-accelerated scientific discovery

1 scientific paper is published every 30 seconds

Individual scientists access a tiny fraction of available data in
their lifetime - much less than the data generated in 1 day

BenevolentAl 20

Al-Driven knowledge and inference models

Unstructured Data
........ Rich proprietary knowledge

,,,,,,,,,,,,,,,,,,,

‘ Large Scale NLP,

i Machine Learning, Deep
Learning, and Neural .

i Reasoning Technology .~

Structured Data

BenevolentAl 21




BenevolentAl Finds Potential Treatments for ALS

Medicine and computing =
BenevolentAl Knowledge Graph The shoulders of gAlnts

Billions of sentences and $

paragraphs from millions 4 |
of scientific

research papers

“BenevolentAl has already validated on pathway for drug discovery and opened up
a surprising new one. What their engine can do is look across vast swaths of
information to pick novel ideas repurpose...BenevolentAl has given me two ideas
for drugs for ALS, one is bang in the middle of what I and my teams are doing
already...Al is generating good ideas. The other is complicated and not obvious, but
mechanistically interesting.”

Dr Richard Mead.. Lecturer in Neuroscience, University of Sheffield

hypoti
“Benevolent Al is not a one-off. More and more people and firms believe that Al is
well placed to help unpick biology and advance human health...It can in weeks
clucidate salient links and offer new ideas that would take lifetimes of human
endeavor to come up with. I can also weigh up the evidence for its hypotheses in an

J

Pt i s SR o oo PO oo A

R e e R R R R |

HyPOTHESES! g, evenhanded manner.”
iy The Economist
FINANCIAL TIMES
@ Targets in line with research @ Targets new to the researchers . Bold claims for Al are hard to compute for economist

Validated by SITraN, expert researchers on ALS “Al-enabled technologies could double the economic growth rates of many
advance countries by 2035

‘ ‘ | was impressed by the initial hypotheses that were presented at our first meeting The Financial Times

together. One of the ideas was very much a central part of our ongoing research and
immediately validated the technology. The second idea was quite a novel one for H
treatments for ALS. Without the augmentation and insight that the technology allows us, i
these are possibilities we may have otherwise overlooked. 99 L

“It [Bi lentAl] can also i lutions for indivi ding to their
genetic make up, we are really excited about it, the potential is incredible”
Dr Laura Ferraiuolo, PhD. Lecturer in Translational Neurology

Dr. Mead, Sheffield Institute of Translational Neuroscience

BenevolentAl 2

http://research.nvidia.com/sites/default/files/publications/karras2017gan-paper-v2.pdf




G Latent

Generative Models

4x4

BUS CHURCHOUTDOOR BICYCLE TVMONITOR

http://research.nvidia.com/sites/default/files/publications/karras2017gan-paper-v2.pdf

Generative Design

BenevolentAl | 25

https://newatlas.com/autodesk-generative-design-interview/50824/




FEATURED

MusicAlly

& o Music Ally Blues /compose /g jazz /t 140 .
LnH: The Ban /05 Music and Al

on 3( /2016 by amir / 0 Comme!

“LnH: The Band” is an artificial intelligence based musical band. They started
originally as a heavy metal band with inspirations from early progressive and power
metal bands. Over time they have experimented with other sub-genres of metal @ ensid

where is my piano \m - ETA: 10 mins
and currently have a bit of interest in jazz and blues too.

LnH Al
They are known on Twitter as @Inh_ai where you can find their music and request

new compositions by twitting nicely at them.

Ginh_ai-music+ally+blues-MusicAlly-786101239511...
A : Listen to @inh_ai-musiceally sblues-MusicAly-
(] ' i {E) siest way to
hE: I Ar a o i
TECH

THIS A.l. CAN WRITE AND TWEET MUSIC ON COMMAND

Genre: Metal, Tempo: 160, Randomness: 0.5. Fun levels? High. a J u k e d ec k
m I m E E Tech Business (

The Musical Twitter Bot: Who Has the Copyright for Al-Facilitated

. . Works?
Diese Roboter-Band twittert Songs nach M

& Cindy Michel

Social Media & Games Law Blog

© EIE Pillsbury Winthrop Shaw Pittman LLP
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Al and Education

use_synth_defaults sustain , amp
synth , note , pan: -
synth , note , pan

synth , note , amp

Bufec0  Buffer1 Bufer2 Bufferd Buffers Buffers Gufferd Buffr? Guflrs  Bufferd

Personalised and
interactive education
that is fun!

m))

Sonic Pi
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Human augmentation through Al

Ion’ LN

tific discovery, healthcare, educat

scien
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