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Al is already Here
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Al is not coming, It is already here
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"A shallow magnitude 4.7 earthquake was reported Monday morning
five miles from Westwood, California, according to the U.S. Geological
Survey. The temblor occurred at 6:25 a.m. Pacific time at a depth of 5.0
miles. ...”
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Smart Weapons

iP1 PISTOL INTELLIGUN DYNAMIC GRIP
Armatix Kodiak Arms RECOGNITION
New Jersey Institute of
Technology

XM25 Counter Defilade Targeting Engagement System
HE airburst round

Soldier sets gun
laser sight on wall

"" Biometric sensors on

" the grip and trigger
w A sensor reads the 5 =
gun activates recognize owner's hand

an RFID chip owner’s fingerprint,

T in a watch and unlocks the gun size and strength to
T~ . "~ _ Laser measures Gun adjusts if authorized unlock the gun
T~ . distance to wall distance from
T e wall to target

Round explodes ==
above target ..--7

£ —
"~

N o N ./
SOURCE: US Armmy

p

[Xt& =X : http://nerdtrek.com/us-smart-gun/]

[Xt&E EX : http://www.ba-
bamail.com/content.aspx?emailid=14048&source=share2&e=2gNqm7M1CMi%2b7egQXR0x75aqZUdbT0OuaKolcrei8tIQ%3d&d=474]

[XIE2 =X : http://www.upi.com/Top_News/US/2014/03/19/Smart-gun-technology-has-promise-but-needs-to-be-reliable-police- mﬂ
say/5001395178358/] 13




Future Shopping is Here

Smart Mirror

[O|O|X] &X : ;1= A, https://www.linkedin.com/pulse/future-retail-ai-replaces-bi-moataz-rashad




Smart Headlight

Seeing Through Snow

Standard Headlight Our Headlight

Programmable

Automotive Headlights

http://www.cs.cmu.edu/~ILIM/projects/IL/smartHeadlight/media_v3/vids/snow_exp.mp4
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THE FUTURE
IS ALREADY HERE.

IT'S JUST NOT EVENLY
DISTRIBUTED YET.

- William Gibson
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Al in Science Fiction
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Al is a Collection of Technologies
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Facts Heuristics, etc.

Explanation
~-

Queries

-

Conclusions
Expertise ) Knowledge-
Recommendations ;
2 F representation
for action

schema

1 like coffee

Best way to start the day. Would you
like 1o find some nice coffee place
nearby?

I'll just need a mom
your location,

ent to pinpoint

These are the best results for “coffee”
nearest to your location,

1. Coffee City LLC
Address: 415 North Mary Avenue,
Sunnyvale

2. Starbucks

Address: 201 South Mary Avenue #1,
Sunnyvale

» [EMRI




Al Assistant > “2lAH

Assistant
- amazon
@ 1000 :
2 - B alexa
Siri Ok, Google

Siri Assistant Cortana Alexa

’

B® Microsoft amazon
« Google

Nugu

¥
SK”’?elecom

Intelligent agent that can collaborate effectively with people

» BMRI]




Cell body

\\
Nucleus

" —Axon h"m Synaptic terminals 1 9 5 0 Il_j 1 980 Il-j 201 0 E
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Endoplasmic
reticulum

A >4
Mitochondrion \ Dendrite

A
/ \i\g Dendritic branches
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1 According to Microsoft’s
el IMAGENET
Accuracy Rate
100%
Using DL #Traditional CV @ Deep Learning

B
g
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g [ ]
B « ° 8
w| O == 70% .
5 =424 R E ¢ 31
60% s .
. [ ]
50% ®
® [ ]
40% '
o1 10| Al 30%
= Ol Al
20%
® Facebook, DeepFace 97.25%
- 40009 4uior AZAlTIoZ Z7 10%
e = Face Net 99.96% 0%
. 183000 9| |0|E| Al 2010 2011 2012 2013 2014 2015
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KAGGLE DIABETIC RETINOPATHY CONTEST

$100,000 award sponsored by the California Healthcare

Foundation
Contestants provided 17,000 left/right images with score: 0
(healthy) to 4 (diseased)
Typical clinician scores 0.83 (1.0 = perfect agreement with another
clinician)
661 teams entered

Winning score 0.84958
4 teams above 0.83

BENJAMIN GRAHAM - FINISHED #1!

Assistant Professor in Stats and Complexity, University of Warwick

NVIDIA CUDA

NVIDIA GPU
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Google’s Face?} Cat X}Ests
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The man at bat readies to swing at the ‘man in black shirt is playing
pitch while the umpire looks on. guitar.”

MSCOCO Dataset HAMO| LY A=




AlexNet (2012)

Aib =229

EHEH =7

Evolution of CNN (2015)

VGG-M (2013)

VGG-VD-16 (2014)

GooglLeNet (2014)

ResNet 50 (2015)
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Google ‘Thought’ this

Black Woman was a Gorilla e 9 ol AM™MZ H=X|? {LC|7}
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Garbage) in, Garbage Out !!

https://www.propublica. org/artlcle/machme bias-risk-assessments-in-criminal-sentencing http://www.wnyc.org/story/deep-problem-deep-learning/ mﬂ
35
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- Markov Decision Processes Learning, Q- LT
learning, Policy Gradient Method, ... L, Wty
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Atari Breakout Game

oS - i

2002| =™

Google DeepMind'’s
Deep Q-Learning 22 E=E

https://www.youtube.com/watch?v=TmPfTpjtdgg
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7|45 S 2t 27SW tool DBpedia - Large,Multilingual, Semantic Knowledge Graph
«  Google2| Tensor Flow, Microsoft2] CNTK, DMTK, Google audio set
Facebook?| Torch, Berkeley Vision Center2| Caffe, Image net
Skymind2| Deeplearningdj, ... Kaggle
Y=ol ZIiSW I Tool Amazon Public datasets

CMUZ2| openFace. YOLO, openCV, openBR, Human3.6m - 3D human pose&} image
OpenGL, eee LSMDC

2 7HSW gl |00| .
o x
S hiX, icrosof ' E.or | Si n HO"yWOOdZ Human Actions and Scenes Dataset

ojo
0x
re
il

Project, KALD], Julius, ... llies d(cilﬁvernment open data
AKX 2] 37HSW 5! Tool . .
«  Stanford Core NLP Suite, NLTK(Natural Language NASA I.Drognostlc Data Repository
Toolkit), Apache OpenNLP, ... Hard disk test data
Quora

S BEidi=l

SUW =& 3 Y2 R 7| Hat 7t&et: 3 B2 DBpedia Open Text Extraction Challenge, Kaggle, Grand
aanv.or_g N . Challenge, IMAGENET, Large Scale Movie Description and
== TE MO 223 E, HO|E X Z0| S7l5t= 2+

S Understanding Challenge, ...

Open Al Promotion Community

OpenAl, AI-ON, Partnership on Al, ...

al e
oo

|H

2%

Github 26 million Users , Sourceforge 4307 =&
M E, Apach, GNU, ...
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https://www.accenture.com/Iv-en/_acnmedia/PDF-33/Accenture-Why-Al-is-the-Future-of-Growth.pdf
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O I - 0= 8500X 2l (203511), ot 460X 2l (20304)

. BASELINE . Al STEADY STATE
3.0 3.0 29
: 2.7 27
2.5
1.7 1.6 A
1.4 1.4

0.8
UNITED FINLAND UNITED SWEDEN NETHERLANDS GERMANY AUSTRIA FRANCE JAPAN BELGIUM SPAIN ITALY
STATES KINGDOM

Real gross value added (GVA) (%, growth)

X}& : https://www.accenture.com/lv-en/ acnmedia/PDF-33/Accenture-Why-Al-is-the-Future-of-Growth.pdf
https://obamawhitehouse.archives.qov/blog/2016/12/20/artificial-intelligence-automation-and-economy
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Human and Machine Working as a Team

N If you found out
AtEHO| X2olHl HE= your boss
F|AHIo] 2 o= MA was arobot,
[AI2] == C would you obey
its directives?

! |
&E
e ~z'f,v By 2018, more than
A ‘ 3 milli
D\g&‘ : i million workers globally
R S will be supervised
7| AI7E HE] HHA QIZHOIA| T AL, by a “roboboss”

O|HIEE S+l EHSOF BLt?

Xt& : Gartner’s Top Prediction, by Werner Goertz 2016; http://www.hankookilbo.com/v/dd6570858e254948906a875ce5b6af8a 48 mﬂ




Figure 1: Average Annual Hours Worked per Worker, G-7 %tﬂ El:%!u_!?_l' OI'LI E-I' Iél ﬂ El:%”l‘xl L] xl‘%ﬁl‘
Countries, 1950-2015
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Computational Biology
Computational Chemistry
Computational Physics
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Computational Statistics
Computational Engineering
Computational Electronics
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Computational Sociology
Computational Linguistics
Computational Economics
Computational Medicine
Computational Journalism
Computational Culture
Computational Sustainability
Computational Legal Studies
Computational Intractability
Computational Learning Systems
Computational Metaphysics
Computational Crystallography
Computational Thinking
Computational Creativity
Computational Photography
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