Thinking About Artificial Intelligence by Making Al Happen

Ruben R. Puentedura, Ph.D.



T HOME Q SEARCH Ehe New ork Times

BUSINESS DAY

Google’s AlphaGo Defeats Chinese Go Master in Win for A.L

Rt B AL SRR

By PAUL MOZUR MAY 23, 2017 o ° ° []

h 5] 53 58

The Future of Go+

RELATED COVERAGE

','-' ALl Is Doing Legal Work. But It Won't
. Replace Lawyers, Yet. wanci 19, 201
‘ China’s Intelligent Weaponry Gets Smarter
. 3 THE FUTURE OF WORK
The Future of Not Working
Master of Go Board Game Is Wa]loped by
1 Google Computer Program

' T -
— -

Ke Jie, the world’s top Go player, reacting during his nntch on Tuesday against AlphaGo, artificial intelligence
software developed by a Google affiliate. C ' ' -



https://www.nytimes.com/2017/05/23/business/google-deepmind-alphago-go-champion-defeat.html

Make a Subscribe  Search jobs  Signin
contribution The ®
Guardian

News Opinion Sport Culture Lifestyle e

US World Environment Soccer US midterms2018 Business Tech Science

DeepMind

AlphaZero Al beats champion chess program
after teaching itself in four hours

Google’s artificial intelligence sibling DeepMind repurposes Go-
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Advanced G20 Countries: Jobs at High Risk of Automation

50% m Jobs at high risk of automation O Jobs at risk of significant change

459 (>70% of tasks) (50-70% of tasks)

40%
35% I
30% I

25% I

20% I
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10% I
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0%

Organisation for Economic Co-operation and Development (OECD), Future of Work and Skills. Paper presented at the 2nd Meeting of the G20 Employment Working Group, Hamburg, Germany. (2017)


http://www.oecd.org/els/emp/wcms_556984.pdf
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Simple McCulloch—Pitts/Perceptron Model

Produces an output If
W [1eW 1+I2eWo+[36W3>D 4



A Simple Example: A Light Bulb Tester

01=1: both bullbs working
01=0: at least one bulb not working




Threshold Function

1.0
0.8
0.6
0.4

0.2 |

Based on step function Based on hyperbolic tangent function

eX—e ¥

e *+e*




Backpropagation

Run the network for a given input

- Calculate the difference between the output produced by the network and the
desired output - this is the error

- Change the weights by a certain percentage in the direction indicated by the
error (.e. increase or decrease to make the error smaller)

+This percentage Is called the learning rate

Repeat for all inputs until the error is within the desired range



sing brain.js (https://github.com/harthur/brain):
ttp://tinyurl.com/mlti1 7nn0O

o
/ C'CO) >Run & Update G Fork ©) Setasbase = Tidy [ Collaborate

Fiddle Meta

MLT 17NNO1

Externzl Resources

AJAX Requests

Legzl, Credits and Links

JSFiddle Roadmap

= =mbed v

<htrl>

<hcad>

<script src="https: //cdn. rawgit.com/harthur/brain/gh-pages/brain-0.6.3.min. js"></script>

</head>

<body>

<script>

var net = newv brain.NeuralNetwork();

var inputset = net.train([{input: [0, 0], output: [@]},
{input: [0, 1], output: [@]},
{input: [V, @], output: [@]},
{input: [1, 11, output: [11}1);

var output = net.run([1, 11);

document .write("Output: " output[@],

"<br>Number of iterations:

" inputsct.iterations,

“<br>Error: ",inputset.error);

<fserint>
</body>

</html>

No need for the HTML tzg, t's alraady in the output.

No need for the HEAD (g, t's alr2ady in the output.

Output: 0.8898 158809618955
Number of iterations: 122!
Crror; 0.004991215749680746

@ Settngs 0 rubenrs \/

o


https://jsfiddle.net/rubenrp/fnu2wwzp/

A Neural Network Playground:
http://tinyurl.com/milti1 7nndemo

Tinker With a Neural Network Right Here in Your Browser.

Dont Worry, You Can't Break It. We Promise.

tpozh Learn ng rete Activaticn
000,000 0.03 : Tanh
DATA FEATURES + — 2 HIDDEN LAYERS QUTPUT
' Test loss 0.529
d ) )
o B = Ira 0
G neurons neurons
X } . !
iatic of tralning 10 A :} 3 - 3 ...’.3
tesidata: C0% LI
e : , s 35..:. -
M". .‘oo.-;O
REGENERATE by -
0
O U -
calE, ;
O Qo


http://playground.tensorflow.org/#activation=tanh&batchSize=10&dataset=circle&regDataset=reg-plane&learningRate=0.03&regularizationRate=0&noise=0&networkShape=4,2&seed=0.03301&showTestData=false&discretize=false&percTrainData=50&x=true&y=true&xTimesY=false&xSquared=false&ySquared=false&cosX=false&sinX=false&cosY=false&sinY=false&collectStats=false&problem=classification&initZero=false&hideText=false&regularization_hide=true&noise_hide=true&problem_hide=true&batchSize_hide=true&regularizationRate_hide=true

eturning to brain.js

ttp://tinyurl.com/mlti1 7nn02

<C\g> [> Run & Updete < rork O Satasbase

Fiddle Meta

MLTIT7NNO2

Fxternal Resaurces

AJAX Requests

Legal, Credits and Links

JSFiddlc Roadmap

MY

<html>

<head>

<script src="httos://cdn. rawgit.com/harthur/brain/gh-pages/brain-€.5.2.min.

</hecad>

<body>

<script>

var net = new brain.NeuralNetwork((
hidden_ayers: [J1,3],
learningRate: 2.6});

var inputset = net.train([{input: [0, O],
{input: [0, 1],
{input: [1, 0],
{input: [1, 1],

var output = net.run([1, 1]);

document.write("Output: ",cutpute],
"<br>Numbzr of iterations:

lidy [ Collaborate

output:
output:
output:
output:

",irputset, iterations,

"<br>Zrror: ",inputset.error);

</fscript>
<4’t‘OjV>
</html>

No need fcr the HTML tag, it's already in the oJlput.

No need for the HRAD tag, it's already in the oatput

Embed VvV

(o1},
(e},
(e,
0N

js"></script>

Output: 0.8883243102102545
Number of iterations: 1022
Error: (1 0459836553959 1867

3 Setlings VvV m rubenp VvV

S Q@


http://tinyurl.com/mlti17nn02

Using brain.js for Image Recognition:
http://stackabuse.com/neural-networks-in-javascript-with-brain-js/

Stack Home Node.js Python Tools

Neural Networks in JavaScript
W|th Braln jS

y W Scott Robf nber 17, 2015 « 9 Comments

, .'.L_

4“

Neural Networks

in Javascript with\, .
Brain.}s

Introduction

Over the last few years especially, neural networks (NNs) have really taken off as
a practical and efficient way of solving prcblems that can't be easily solved by an
algorithm, like face detection, vaice recagnition, and medical diagnosis. This is
largely thanks to recent discoveries on how to better train and tune a network, as

well as Lthe increasing speed of computers.


http://stackabuse.com/neural-networks-in-javascript-with-brain-js/

Connecting to Arduino - Johnny-Five;
http://johnny-five.io

Examples Articles Platform Support

Johnny-Five

The JavaScript
LightBlue Bean
Robotics & 10T Platform

Johnny-Five is the JavaScript Robotics & loT Platform. Released by Bocoup in 2012, Johnny-Five is
maintained by a community of passionate software developers and hardware engineers. Over 75 developers
have made contributions towards building a robust, extensible and composable ecosystem.

% Star 7,671 ¥ Fork (RFXBN 3 Follow @nodebots



http://johnny-five.io

Connecting to Text Adventures: Twine
http://twinery.org

Twine is an open-source tool for telling interactive, ¥y Uownload 2.2.1

- - For Windows (32-bit), mac0S5, and Linux
nonlinear stories. (32-bit)

You don't need tc write any code to create a simple story with Twine, but you can extend Use it ontine
your stories with variables, conditional logic, images, CSS, anc JavaScript when you're version 1.4.2 for Windows and OS X s also

ready. évailable.

Twine publishes directly to HTML, so you can post your werk nearly anywhere. Anything
you create with it is completely free to use any way you like, including for commercial

rposes. -
Purp Do you love Twine?

Twine was originally created by Chris Klimas in 2009 and is now maintained by a whole N P

bunch of people at several different repositories.

“
Q&A

gel help with using Twine

Discord
live chat with ather people using Twire

Cooc<book

examples of common authoring tasks

Wiki

reference documentation

@ DROLND o

Editing ¢ storyin Twine 2.0.
The stcry list in Twine 2.0.

Editing ¢ storyin Twine 1.4.
A bird's-eye view of a stery map in Twine 1.4.



http://twinery.org

Toolset Overview

Deep Learning Studio Neural Network GUI

Keras Neural Network API

MXNet; TensorFlow Computational Framework

Python Programming Language



&] ® < > H 0O s pylonong " = a} e < > H 0O # mxralincubatcr.apache.ong " )

@Xnet Install  Gluen -~ API~  Docs~  Community -  Versionsimaster)r

& python’

About Downloads Documentation Community

! Functions Defined
The core of extansitile prapramming is defining functions.

Apache MXNet (Incubating)' ‘

A flexib.e and efficient library for

deep learning _

Install I | Learn More

Pythen allows mandatory end optional arguments, keywerd
arguments, and even arhitrary argument lists. Mare abous

define £ furctions i Python 3 °

7 618 587

MXNet 1.3.0 Released

We're excited to announce the release of MXNet 1.3.0! This release includes Clojure bindings, Gluon package enhancements,
ONNX export, TensorRT integration, and more!

Learn Moreg I

() Get Started & Download Docs ™ ohs A 60-minute Gluon Crash Course
B

Python is a programming language that lets you work quickly

earn Mare

and integrate systems mare effectively. 2 |

d

ene < > | 0 =

S tansarllawarg Y 2 O . s @ < H 0O i Kerasio ¢ o M=l

TensorFlow ~ Ak st R e Q. Search GG | | Keras Documentation Docs « Home O Cdit or Github

Home

Keras: The Python Deep Learning library

. Keras

”, Why this name. Keras? You have just found Keras.
g’ Activaticns

llerasis a high-level neural networks APL written in Python and capable of running on top of

<eras: The Python Deeg Learning library
Yeu have just found Keras

Guicing princ ples

Getting startesk 30 seconds to Keras

nstallstizn

CenRsLring your Keras bacsand

Tensor Flow, CNTK, or Theano, Itwas developed with afecus on enabling fast experimentation. Being
able to ga fram idea to result with the least possible delay is key to doing good research.

Gel started with TensarFlow 712 1s herel Announcing Use Keras if you need a deep learning library that:
lensork-low lensortlow)s

TensorFow 7 .12 15 evel able, see the o AMllows fer pasy and fast pratotyping (taraugh uses frisndliness, madularity, and extena bility).

release notes for the latest updates. « Supgoris both corvolaticnal networks ard recurrent retworks, as we'l as combinaticrs of the tric,

There are new tutorials 1o get Learn about our JavaScript liarary
started with Tensorflaw usng ‘ar maching learning in the browser
ti_keras and eager execution. Run

the Celab notebooks dirgctly in the

browser

e« Runssezamlesslyon CPU and GRU.
Read the documentation at Keras.io.

TR Keras is compatible with: Python 2.7-3.6.
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ImageNet (http://www.image-net.org
WordNet (https://wordnet.princeton.edu
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The Inception V1 Model
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Visualizing the Inception V1 Model
https://tinyurl.com/nnivtfest18
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° # Viguzlizing a neuron is @asy!

. ; . : _ = rencer.render_vis(model, layername + "“:" + gtr(neuronnumber_one))
Copyright 20718 Geegle LLC.
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114] # Let’'s visualize a second neuron:

_ = rencer.render vis(model, layername + ":" + str(neuronnumber two))

[15]) # What would happen if we added them togethexr?

channel = lambda n: ohjectives.channel (layername, n)

ck]j = ckannel|neuronnumber_on2) + channel(neuronnumber_ twvo!
_ = rencer.render_vis(model, obi)
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Exploring Neural Style Transfer
https://tinyurl.com/nn2vtfest18
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Magenta (https://magenta.tensorflow.org)
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WHAT IS MAGENTA?

An open source research project exploring the role of
machine learning as a tool in the creative process.
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