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Singularity

A Jack Good: "Speculations Concerning the First
Ultraintelligent Machin

A Masahiro Mori: "The Buddha in the Robot" (1974) R =%

A Hans Moravec: "Today's Computers, Intelligent @
Machines and Our Future" (1978) &

A Marvin Minsky :"Will Robots Inherit the Earth" e
(1994)

A Ray Kurzweil: "The Singularity is Near" (2005)



The Singularity?

Computational Design for Long-Term Numerical
Integration of the Equations of Fluid Motion:
Two-Dimensional Incompressible Flow. Part I'
Akio Arakawa

University of California, Los Angeles

The integral constraints on quadratic quantities of physical impor-
tance, such as consarvation of mean kinetic enargy and maan squars
vorticity, will not be maintained in finite difference analogues of
tha aquation of mation for two-dimensional incompressible flow,
uniess the finits differance Jacobian expression for the advaction
tarm is rastricted to i raprasent: interacti
batween grid points, as derived in this paper. It is shown that tha
derived form of tha finita differance Jacobian prevents nonlinear
computational instability and theraby permits long-term numerical
intagrations. - & 1965 Acadamic Press

or
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where J is the Jacobian operator with respect to the rectan-
gular coordinates, x and y, in the plane.
‘When the Jacobian in this equation is replaced by space-

Ray Kurzweil at the pmm—

A major difficulty, which has blocked progress in long- . _ B N
term numerical integration of the equations of fluid mo- S 9) 1@ = Gor) (i = dij-0)

- = - H tion, has been nonlinear computational instability of the B B o ®
I n g u arl y n Ive rSI y finite difference analogues of the governing differential (et = i) (o1 — 1 Db
caualions. The existence and ldﬂlr];;n;i }:‘“2““"“""“} WA here i is the finite-difference grid index in ¥, j is the index

The instability can be illustrated by inegration of the 1¥and4/is the gridinterval,and the equation isintegrated
vorticity equation for two-dimensional incompressible ©VCT Some tens of time steps, using an ordinary time-cen-
flow tered differencing sche it is found that the solution

° begins to show a characteristic structure termed “'stretch-

Wells Cathedral Clock of ' NI 1ol Qa wmao
the 14th century, a to the weather forecast,

machine that can do the "mission impossible"

something that no human of the early computers

can do: keeping time "3




The Singularity?

A Singularity: a supenuman form of
Intelligence

I The pessimists: those who think that it
will kill us all

I The optimists: those who think that |
will give us immortality




The Singularity?

Ray Kurzweil 6s predic

Al nfinite | Mddealtecknolegy s'}
will be more than a thousand times more
advanced than 1t 1 s
year of research guaranteeing at least
one more year of life expectancyo * (202 2)

A Precise computer simulations of all
regions of the human brain (2027)

A Small computers will have the same
processing power as human brains (2029)

A 2030s: Mind uploading - humans become
software-based

A 2045: The Singularity

* recently postponed to 2040 9



The Singularity?

2014: Deep Knowledge Ventures (Hong Kong)
appoints an algorithm to its board of directors

16 May 2014 Last updated at 06:29 ET EO&

Algorlthm appomted board director

Would board meetings be improved by sitting next to an algorithm?

A venture capital firm has appointed a computer algorithm to its .
board of directors. Related Stories

10

10



The Singularity?

A The Apocalypse has happened many times
I Book of Revelation (1st c AD)
o
I Year 1,000
PG
I Nostradamus (16th century)
i é PR N
i Pierre Teilhard de Char dAlbneCDt@ureO’me

i Dorothy Martin/ Mari on KegucHrgeen gfjh
(1954) Apocalyps€1498

I Nuclear holocaust (1950s-80s)

I Heinz von Foerster (1960): "Doomsday: Friday,
November 13, AD 2026,"

I Majestic 12 conspiracy theory (1980s)
I Year 2,000
i Harol d Campingods Biblical <cal cul

I End of the Mayan calendar (2012) oy




The Singularity?
Journalist: Are you afraid of A.l.?

Piero: | am afraid that it will not come soon
enough!

12



The Singularity?

The five dogmas of the Singularity movement

1.

2.
3.

Artificial Intelligence systems are
producing mindboggling results

Progress is accelerating like never before

Technology is creating super-human
intelligence

For the first time we will have machines
that can do things that humans cannot do

Machines that pass the Turing Test are at
least as intelligent as humans

13



The Singularity?

Five arguments against the Singularity
1. Reality Check

2. Accelerating Progress?

3. Non-human Intelligence

4. Human Intelligence

5. ACiritigue of the Turing Test

14



Reality Check

Demystifying
Machine Intelligence

B he Do La W s A siwmiog
o Comw svom and o Aokt
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IS AN et o Dot o

Why the Singularity is not Coming any Time Soon &
other Meditations on the Pogtuman Condition

and the Future of Intelligence ploro scaruey
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Reality Check
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I The motivation to come up with creative ideas in
A.l. was due to slow, big and expensive machines.

I Brute force (100s of supercomputers running in
parallel) can find solutions using fairly dumb

technlques NVIDIA GPUs help Microsoft build record-breaking

Image Recognition System
Dec 21,2015 | 3oviews ¢ 10Lkes  ocomments | ] K B3

Thanks to the use of GPUs, Microsoft researchers achieved record results on
ImageNet, a prestigious image-recognition benchmark. Compared to last year,
Microsoft’s system cut the top-5 error rate by half, correctly classifying images
within 1,000 pre-defined categories more than 96 percent of the time. Their
system uses a 152-layer neural network, which is nearly five imes deeper than the

state of the art.



Reality Check

A Who needs intelligence anymore?

I Actually, you can find the answer to most
guestions by simply using a search engine: no
need to think, no need for intelligence

How To Fix a Cracked iPhone Screen - YouTube

_ https://'www.youtube.com/watch?v=3t678W5
'\V i Dec 10, 2015 - Uploaded by HowToBasic
Today | show you how to easily fix any crackec
iad tablet screen for free. This technique works ...

How To Fix a Water Damaged iPhone - YouTube
https://www.youtube.com/watch?v=D5XrHkL.
Jan 29, 2016 - Uploaded by HowToBasic

3 Today | show you how to quickly fix any water
ELd This fast repair technique works with all ...

How To Repair a Door - YouTube
—— https://'www.youtube.com/watch?v=BCFuE1t

y Apr 7, 2016 - Uploaded by HowToBasic

*h Today | show you how to easily repair a broker 17
technique works incredibly well on all types of ¢



Reality Check
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' What progress in deep learning wil* |

6S KI @S AT a2z22Ni
working?

I A major revolution started in 2016

Computing

William Holt, Intel
Intel: Chips Will Have to Sacrifice

Speed Gains for Energy Savings

A major technological shiftis needed in the next few years if
computer chipsare to keep improving.

by KatherineBourzac February 5, 2016



Reality Check
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Reality Check

A Are we moving in the right
direction?

Nvidia Volta | 300W

Nvidia GeForce GTX 970274W

We are
(Power moving
consumption further away
of processors) from the
brain
Brain | 20W
Intel 4004

1971 2014 2017



Reality Check

A Recognizing a cat is something th;
any mouse can do (it took 16,000 & e
computers working in parallel) ‘o

A It took 1.2 million humastagged
iImages for Deep Learning to lower =
the error rate in image recognition = . IMAGEN:

A Voice recognition and handwriting

recognition still fail most of the time,
especially in everyday interactions
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