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« Facebook : https://www.facebook.com/james.ahn.9

- Homepage : http://www.deepnumbers.com
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Traditional Approach

Input Program

Machine Learning Approach

Input Qutput Program
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Philosophy Logic, methods of reasoning, mind as physical system,
foundations of learning, language, rationality.

Mathematics Formal representation and proof, algorithms,
computation, (un)decidability, (in)tractability

Statistics Modeling uncertainty, learning from data

Economics Ultility, decision theory, rational economic agents

Neuroscience Neurons as information processing units

Psychology / Neuro How do people behave, perceive, process cognitive

Science information, represent knowledge

Computer Engineering Building fast computers

Control Theory Design systems that maximize an objective function
over time

Linguistics Knowledge representation, grammars




Al 9Al - Golden Years(1956-1974)

laura: do you feel strongly about discussing such things 7
tliza: What are your feelings now ?

laura: happy

Eliza: What does that suggest to you 7

laura: don't you know 7

tliza: You're not really talking about me -- are you 7
laura: your feelings now ?

Eliza: Do you want my feelings now 7

I

* Intelligent Automata i

+ Samuel's checker program

Newell and simon'’s logic theorist

* Gelernter'sgeometryengine

* Robinson's complete algorithm for logical reasoning

AIZ SI3t 10fERY
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*  McCarthy- Lisp(1958)

HET chat bot 7H&Y

QB WA FARRH CHRE OHS Ot Eliza(1966) JHE



Al GAF - The Winter
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* Limited Computer Power

Combinational Explosion(Exponential time)

Commonsense Knowledge and reasoning

Moravec's paradox

The chineseroom argumentundermined the goal of building intelligent machines
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Al 9Al - Rise of Expert System

+ Mycin(1972)
+ Diagnosed infection blood diseases
» Diagnosed infection blood diseases.
* It had a set of about 600 rules and started to ask questions.

* In some cases better than human experts In some cases, better than human experts.

« XCON (1980):

* Production-rule-based system that assisted the ordering type of computers by automatically selecting the computer

system components based on customer requirements

« Saving $40 million dollars

« 2500 rules and processed 80000 orders with 95%-98% accuracy.

* New Funding!!!

* 1986 sales of Al-based HW/SW were $425 million



Al 9AL - Quick Pace

* 90's
* NCSA releases the first web browser, Mosaic
* Deep Blue beats Gary Kasparov
* Robotic soccer players in RoboCup
* Sony corporation introduced the robotic dog AIBO
« 00's
 iRobot introduces the vacuum cleaning robot Roomba
« DARPA grand challenge
* Honda ASIMO




Al GAl - Deep Learning
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Al GAr - Deep Learning

* Imagenet Challenge 2015
* Mircosoft : 3.5%

* Human:5.1%
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- Deep Learning &

Deep Learning evolution

{N| Perceptron SVM Boosting

[Rosenblatt 1958]) (Vapnik 1979] [Schapire 1990]

Decision Tree(CLS)
[Hunt 1966]

Traditional models

O o

F2 A}

[~] Neural Network

() Probabilistic Model
@ Supervised learning
@ Unsupervised learning

Deep models

[N] RNN SNE)

[Grossberg 1973) [Hornik 1989)

E} Neural Nets J Conv. Net

L IMcCulloch & Pitt 1943 [Fukushima 1979)

Bonthms authors and dates often unclear, Oldest citations were assumed
Classifications B#=ed on Yann LeCun's Deep Learning class at NYU - spring 2014







Deepmind - Atari

https://www.youtube.com/watch?v=V1eYniJORnk



Boston Dynamics - Atlas

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



Reinforcement Learning - Pancake

Artificial pancake

https://www.youtube.com/watch?v=W _gxLKSsSIE&list=PL5nBAYUyJTrM48dViibyi68urttMIUv7e



7Bot: $300 Robot arm that can see, think and learn
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https://www.youtube.com/watch?v=KLP7vXVvp3w



Robot control with DRL

e
Routelisichanged totincludeian intersect
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https://www.youtube.com/watch?v=-YMfJLFynmA



Microsoft Azure {4l 2|l 312

https://www.youtube.com/watch?v=nK1p-xhDilo
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amazon P [ivo
N —) Instant streaming of movies and TV shows

Hello, james
Departments - Browsing History ~ james's Amazon.com Today's Deals Your Account ~ Try Prime ~

Prime Video
monthly membership
now available

Learn more

Hi. iames On Order Amazon Prime Try Audible Customer Since
2= 0 items Try Prime > Get 2 free audiobooks > 2001
Inspired by your browsing history see more

4
amazon launcnpar
SN —7

6 Today’s brigh
startups, nc

A FIRST

LOOg

loannis Karatzas Bernt Oksendal

Steven & Shreve R e tic AT ! on Amazo

Brownian Motion Differential RIGOROI >

e ~ & Equations PROBABIL l >Shop now
e THEOR

|

Second Edition l

— =T

Oliver C. Ibe
WiLEY Qspringer

Ad fee:
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Music Xray Is The Industry’s Leading
Song & Talent Filter

1,000 Songs & Acts Selected For Opportunities Each Month.

Over

Music XRay
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* Come away with me, Norah Jones
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Emmy
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“Classical Music Composed by Computer”
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UCSF Medical Center Opens * 201MERH 2X%= 2%
Ropotic Pharmacy to Improve . B9} OFILAFO| O] K2 K| AAISH
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https://www.youtube.com/watch?v=oumlYbwfAs|
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Epagogix
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Wallstreet - Algorithm Trading
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Wallstreet - Algorithm Trading
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Algorithmic Trading. Percentage of Market Volume
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Wallstreet - Algorithm Trading

* Goove WM, Zald DHS 0| 2H45t Clinical
versus Mechanical Prediction: a meta-
analysis =20] 2|8} 136ZH2| AtHIE
ZAFSHEL| 223H SEI0| AFREECHH|S8tHLE
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(source - http://www.ncbi.nlm.nih.gov/pubmed/10752360)
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Machine Learning
& Open Source



10 Years of Open Source ML

redictionlO

a;‘ / mahout h2 -2 a/oryx Selc.) /

jul‘s / jubatus

d / vowpal_wabbit

@ (ta W

sho‘oolbox / shogun

dmlc / xgboost

Pé clips / pattern / nupic
dmic / mxnet

JS ‘convnetjs
Other danielsdeleo / Decider mi.icki /HLear sjwhitworth / golearn

nikolaypavlov / MLPNeuralNet

2014 2015 2016

2006 2007 2008 2009 2010 2011 2012 2013

https://medium.com/@thomasrorystone/10-years-of-open-source-machine-learning-64b b6fb18eb 2#.2f5sqltog
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Intelligent App Stack

“Finished™ — )
Services X! © clara HASISTS B Magic O cpeon porry© € SayKara C‘?r_cumvl dsilery Qe @uou:."
o speakicit Ippmgte Louio sosorics FArware Stiucfindots  Memessw Gowgle UBER
Log N Atormrwise P
BTSIGHT u&, - [Lrvmerasow (7)) OscneOepicy Robot EviLy A SKYCATCH [Se¢p gononses | ® Farm . «— ™ SAEERTaR
texticentelo @ cvorrce ice@onrc Sentinel e Tesiftscence @CLARABRIDGE ‘Binkgotioworks digit O beightspace Citrine “." tronscriptic
bserwe AVISO RADIUS feedzai F brghtfume genluscagio <l-.~,...f.,l relevant cecerymersen CALCULARIO 5h KNEWTON Srnance (’.’ =
Gainsight'  RawdBmo  fUtoguter [l covmme  ETSIGHT M sosmao yolde  clarn
QPalantr lPeact  _fifer (@2 wescene vjretention Ty @Rm. . o™ €3 RDTHEOREAT e rOCht ot . BERG EBMETABIOTA
Interfaces N
GQul 0 O oipp 5D
- 2 o= slack Lskypel KINECT nTo VIVE
- iganszo @ ®. © ocutus
L ° © amagzonalexa °
T WhatsApe TESLA UBER

Bu:g'dngeea';?:: Machine Intelligence . L “+" TensorFlow Models as a Service Jiv A0 semantic —a SBliTions D VeemBox

: Dato W& NQ@ H,O WBPredictionlO [ Si | clarifai  clorify (D cortica < molobo wit.al cogntion” NeiSys  LinguaSys
° Watson y-vl OpenAl «J vicarious € sentient vision “% IQEngines “Hivestec Q:o«mm T T-A: @aplal
. % Meta visenze @Omeus P= a7 indico @ Expectlabs 1°
&S Numenta AYASDI NQMlogics 3 DataRobot Viewdle ™ SanEETIVES . % Jeace- AALGORITHMIA

Data Collection Data Preparation and Enrichment
and Prep

arvivio 5 e on eot@ Spares ¢ CrowdFlower splunk> loatapoc W AppDynemics € NewRelic.  “~@ExtraHop

© TRFacTA LI capidmines = Datamarket BIBDEX :
- Se ent RIJMETRICS mixpanel
*TAltion L A2 Lucidworks 5% factual Qlik @ g ® = ‘ G B
Data Analytics Infrastructure Infrastructure as a Service
Infrastructure
cloudera phme TERADATA MAPR r -— Quarconma &2 Qumulo
Pivotal sdatabricks [Mucie ) Google Movidius % (inteD EHAnvioia.

Created by @MattMcilwain, @TmPorter, @5Somasegar, @DanielxLi MADRONA i

VENTLRE GROUS



Deep Learning?

Caffe - DL4J

Chainer il

MINERVA mxnet w

m B Microsoft
CNTK MatConvNet

KERAS

L2 theano

TensorFlow



Machine Learning?

scikit-learn
algorithm cheat-sheet

classification

NOT
WORKING

get
more
data

NOT
WORKING

NO

regression

NOT

WORKING YES <1 OOK
samples

NO
YES samples

predicinga ‘ -
category

ES

YES

YES

do you have

NO,
labeled

<100K =5 few features
no data should be
YES important
predicting a N
number of quantity
categories

known
just
looking A%
predicting
structure

clustering

NOT
WORKING

oT
WORKING

YES

o dimensionality
reduction




File Edit Code

Data Analys

View Project Workspace

Plots Tools

Help

~»

-2 8 39
37 diamondPricing.R* % J diamonds *

| 5%

] formatPlot.R »

=] [ [sourceonsave @ Q
Tlibrary(ggplot2)
source("plots/formatPlot.R™)

view(diamonds)
summary (diamonds)

summary (diamonds $price)
avesize <- round(mean(diamonds$carat), 4)
clarity <- levels(diamonds$clarity)

Woo~NOWw A WN -

p <- gplot(carat, price,
data=diamonds, color=clarity,
xlab="carat", ylab="price"”,
main="Diamond Pricing™)

15:1 (Top Level) +

=0

_*»Source ~

R Script =

Console ~/
X y z
. 000 Min. . 000 Min.
.710 1st Qu.: 4.720 1st Qu.:
.700 Median : 5.710 Median :
731 Mean .735 Mean
3rd Qu.: 6.540 3rd Qu.: 6.540 3rd Qu.: 4.040
Max. :10.740 mMax. :58.900 Max. :31.800
> summary(diamonds$price)
Min. 1st Qu. Median Mean 3rd Qu. Max.
326 950 2401 3933 5324 18820
avesize <- round(mean(diamonds$carat), 4)
clarity <- levels(diamonds$clarity)
p <- gplot(carat, price,
data=diamonds, color=clarity,
xlab="carat", ylab="price",
main="Diamond Pricing")

Min.
1st Qu.:
Median :
Mean

0.000
2.910
3.530
3.539

format.plot(p, size=24)

VYVY+++VVY

=0

=

Workspace
<4 Load~
Data
diamonds

History
[ Save~

__f*Import Dataset~ 2’ Clear All

53940 obs. of 10 variables
Values
avesize 0.7979

clarity character[8]
p ggplot[8]
Functions

format.plot(plot, size)

Files
&

Plots Packages Help

5 Zoom | E|Export~ @] | 3 Clear All

Diamond Pricing

e 2,

a %

10000 -

Price

R Project: (None) ~

=0
@

i)

Clarity
cn
* si2

s




Hype or Not?



No Comments....

Cheap, Fast & Accurate



Right Now!!!
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Start Small
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