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WHAT IS MACHINE LEARNING?



WHAT IS MACHINE LEARNING?

“improving performance in some task with experience”

-Tom Mitchell, author of Machine Learning
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“it is @ method of teaching computers to make and improve
predictions or behaviors based on some data.”

-Daniel G, guy on Stack Overflow
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"It is a method of teaching computers to make and improve

predictions |or behaviors based on some data.”

-Daniel G, guy on Stack Overflow
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What's different?

traditional code:
Explicit

(instructions)



WHAT IS MACHINE LEARNING?

What's different?

traditional code: machine learning:
Explicit Implicit

(instructions) (train with data)



WHAT IS MACHINE LEARNING?

Software that is written by showing it data.
Then it makes predictions.
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Our Data Model Small part of software




WHAT IS MACHINE LEARNING?

Classification

airplane.png

Aircraft 94%
Airline 93%
Airplane 92%
Aircraft Engine 89%
Aerospace Engineering 87%
Airliner 76%
Aviation 75%
Boarding 74%

__Air Trauel

13%




WHAT IS MACHINE LEARNING?
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WHAT IS MACHINE LEARNING?

Clustering

Sponsored products related to this item (what's this?)

<
Thermos Food Jar For Hot Thermos Stainless King 16 Thermos Stainless King 24
Food and Soup. Wide Ounce Food Jar with Ounce Food Jar, Midnight
Mouth Lunch Container Folding Spoon, Stainless Blue
For Kids/Adults.... Steel ¥ ¥ Y W ¥y 2099
W WWr 20 T W W 7 4005 $20.19 vprime
$23.94 /prime $24.99 /prime

Customers who bought this item also bought

it

=l
Wide Mouth 12 oz Kids Hydro Flask 10 oz Double Hydro Flask Double Wall
Vacuum Insulated Wall Vacuum Insulated Vacuum Insulated
Stainless Steel Sippy Cup Stainless Steel Whiskey Stainless Steel Water
Water Bottle with BPA... Rocks Glass with BPA... Bottle/Travel Coffee...
Wil 73 Wi yr 426 WA W Wry7 5,581
$29.95 /prime $29.95 /prime #1 Best Seller

Fan Travel Mugs
$24.95 prime

) -

B | R

MIRA Lunch, Food Jar,
Vacuum Insulated
Stainless Steel Lunch
Thermos, 13.5 Oz, Rose...
o e v 462
$15.50 sprime

Hydro Flask 40 oz Double
Wall Vacuum Insulated
Stainless Steel Leak Proof
Sports Water Bottle,...
Yo eyl 5,177

#1 Best Seller QI g<
Accessories
$42.95 /prime

THERMOS

Thermos 16 Ounce
Stainless Steel Food Jar,

Black
Wi 411
$21.67 sprime

Hydro Flask Double Wall
Vacuum Insulated
Stainless Steel Leak Proof
Sports Water Bottle,...
Wikt ey 1,736
$29.95 /prime

mira

vV Bl M.
MIRA 17 Oz Stainless Steel
Vacuum Insulated Water
Bottle | Thermos Keeps
Drink Cold...

R R WL 331

$16.95 ~prime

Hydro Flask Protective
Soft Silicone Water Bottle
Flex Boot

W W WW 75
$11.95 /prime

&' 3
Shot Flask Stainless Steel
8 oz Hip Flask, Built-in
Collapsible 2 Oz. Shot

-------
Simple Modern 200z
Ascent Water Bottle -
Stainless Steel Hydro Swell
Flask w/Handle...

Yol ey 847

$17.99 ,prime

Shappy 10 Pieces Drinks
Flasks Liquor Pouch
Reusable Drinking Flasks
Concealable PL...
WRRWI 31

$9.99 prime

ﬁ"{ 7 285
$19.95 /prime

Hydro Flask*

Hydro Flask 10 oz Double
Wall Vacuum Insulated
Stainless Steel Whiskey
Rocks Glass with BPA...
WAy 426

$22.50 sprime

Upper Order Durable
insulated Lunch Box Tote
Reusable Cooler Bag 25%
Larger Greater Storage
Yo iy 232

$15.95 /prime

GoPicnic Ready-To-Eat
Meals Kid-Friendly Variety
Pack, 6 Count
e 44

uKeg 64 Pressurized
Growler for Craft Beer -
Copper

v e .

Wy 626
$169.00 /prime

Hydro Flask Wide Mouth
BPA Free Insulated Sports
Water Bottle Straw Lid for

Sipping (Not Leak Proof)
W W r5r 1,102

#1 Best Seller SN2 12g
Bottle Accessories
5 offers from $10.95



WHAT IS MACHINE LEARNING?

mail.google.com says:

It seems like you forgot to attach a file.

Super important stuff

Jane Smith (foo.com)

You wrote "see attached" in your message, but there are no files attached. S
Send anyway?

Super important stuff
Cancel OK

Please see attached
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MICRO EXERCISE 1:
PSEUDOCODING



MICRO EXERCISE 1: PSEUDOCODING PSEUDOCODE
wHaT Brush your teeth WHAT

. PLek up Your tooth :

brush
- Describe step-by-step how to brush 4 4
your teeth on the left side of the 5 5
page.
B minutes 6 6

10 10




MICRO EXERCISE 1: PSEUDOCODING PSEUDOCODE
what Brush your teeth  ar Recognize a face

. PLek up Your tooth :

brush
2 2
3 3
. 4 4

- Describe step-by-step how to

recognize a human face. 5 >
5 more minutes 6 6
7 7
8 8
9 9

10 10




MACHINE LEARNING AS DESIGN
MATERIAL



lnSIthS l nsights LIVE  Version 1.2.]

Face ID

Unknown

Demographics

Lriktiown
«:

Linknown

Lniknown

Individual Emotional Profile

Happinoss
Surprse
Sadness
Disgust
Foar
Angar

Neutral

FRAME 000000000

Head Pose

| |J“ Y aw Plich




MACHINE LEARNING AS DESIGN MATERIAL

Object and Scene Detection - OUTDOORS
- e . 83.1%
Rekognition identifies thousands of objects such as vehicles, _f - A, TR , - CREST '3
pets, or furniture, and provides a confidence score. . S . D # 83.0% .

Rekognition also detects scenes within an image, such as a
sunset or beach. This makes it easy for you to add features
that search, filter, and curate large image libraries.
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MACHINE LEARNING AS DESIGN MATERIAL

2 Google Cloud Why Google  Products

Al & Machine Learning Products

Security Documentation

()]

upport Marketplace

quality custom models. After uploading and labeling images, AutoML Vision will train a model that can scale

as needed to adapt to demands. AutoML Vision offers higher model accuracy and faster time to create a

production-ready model.

Faces

Labels

Web

DW6OLFIVoAEageT.|pg

Document

Properties

Web Entities

Richard Feynman
The Feynman Lectures on Physics

Lecture

There's Plenty of Room at the Bo...

Feynman's Lost Lecture
Physics

Physicist
Nanotechnology
Science

Theoretical physics

Experiment

=

Safe Search

12.0585
1.0635
0.7034
0.6104
0.58485
0.5675
0.501
0.4538
0.4438
0.3251

0.2966

JSON



MACHINE LEARNING AS DESIGN MATERIAL

Google Cloud Platform 8 My First Project w

& Machine learning

Filter by

CATEGORY

Machine learning ©)

Q_  Search for APIs & Services

7 results

&

Cloud Machine Learning
Engine
Google

An APl to enable creating and
using machine learning models.

Cloud Video Intelligence API
Google

Cloud Video Intelligence API.

=]

Cloud Natural Language API
Google

Provides natural language
understanding technologies to
developers. Examples include

) Og

Cloud Vision API
Google

Image Content Analysis

Cloud Speech API
Google

Speech recognition

Dialogflow API
Google

An end-to-end development suite
for conversational interfaces.

>X—~A

Cloud Translation API
Google

The Google Cloud Translation API
lets websites and programs
integrate with Google Translate...
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MACHINE LEARNING AS DESIGN ARCHITECTURE

INPUT VARIABLES TARGET VARIABLE

8 hours of sleep
7.5 hours of sleep
7 hours of sleep
6.5 hours of sleep

6 hours of sleep

5.5 hours of sleep



MACHINE LEARNING AS DESIGN ARCHITECTURE

goal

current state @

8 hours of sleep
7.5 hours of sleep
7 hours of sleep
6.5 hours of sleep
6 hours of sleep

5.5 hours of sleep
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MACHINE LEARNING AS DESIGN ARCHITECTURE

6
o 5.5




MACHINE LEARNING AS DESIGN ARCHITECTURE

Alcohol Time spent
consumption at bar

6
o 5.5

Activity Time went to bed
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Alcohol Time spent
consumption at bar

6
o 5.5

Activity Time went to bed




MACHINE LEARNING AS DESIGN ARCHITECTURE

Alcohol Time spent
consumption at bar

o 6
5.5

Activity Time went to bed




MACHINE LEARNING AS DESIGN ARCHITECTURE

Alcohol Time spent
consumption at bar

o 6
5.5

Activity Time went to bed
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Designers need to do this.
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Our Data Model Small part of software
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PROCESS / HANDS ON WITH DATA

#®  ee->0 | 8 - kg - @ [g - | -4 -[@ £ |Sendad <~ H§- T3 o
Data  Anaytics ¢ pages il Cotumes
f" NYCTaxi (DEFAULT.NYC = Rows SUM(Number of Rec..
Dimensions M e -

Filtere
£, Oropoff Datetime Sheet 1
Abe Payment Type YEAR(Dropoff Dateti
% Pickup Datetime 21,016
it Rate Codeld SO0k

Marks
Abc Store And Fwd Flag
Abe Vendor id A Automatic v
Abc Measwure Names

:: @ SNk 7 914
Color Size Labo o ’
230 Q ~N 0.213

Detaé  Tooltip  Path 4302609428 017
Measures M Vendor id S00K 392 787
& Cab Type I SUM(Number '§
& Dropoff Latitude g
©® Dropoff Longitude , e £38,820 296,925 294,842 295,083 234,635 28¢5 780 292,780 282 173 292,820 289,735

: I 276,041 : 282.1
# Fare Amount £ 280,72
# Mta Tox s
¢  Passenger Count “
2 Pickup Longitude
i# Surcharge
£ Tip Amount 123
#  Tolls Amount 100K 3
107.191
£ Total Amount 95,318
it Trip Distance 30,753
At Number of Records S.1
W, . “ 358 1256 2717 181 1,120 17
Day of Dropoff Datetime
B Data Source sheetl B B 0

Tableau

= Show Me

Verndor Id

B o
B 00s
B s
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PROCESS / IDEATION



PROCESS / IDEATION



PROCESS / IDEATION

If it was a human, how would
you tell them how to do it.

- What are the goals?

- What are the input
variables?

- What is the target variable?
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If it was a human, how would
you tell them how to do it.

- What are the goals?

- What are the input
variables?

- What output are you
expecting?

- What is the target variable?
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If it was a human, how woulé
you tell them how to do it.

- What are the goals?

- What are the input
variables?

- What output are you
expecting?

- What is the target variableZ



PROCESS / IDEATION

If it was a human, how would
you tell them how to do it.

- What are the goals?

- What are the input
variables?

- What output are you
expecting?

- What is the target variable



ME3: IDEATION

GOAL
TARGET VARIABLE

INPUT VARIABLES

If it was a human, how would you tell
them how to do it.

- What's your goal?

- What's your target variable?

- What are your input variables?

EXPECTED OUTPUTS

- what are your expected outputs?
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PROCESS / DIALOG

“... the center of design becomes the system and it's outcomes.
Design moves towards building emergent ecologies”

- Philip Van Allen, ArtCenter College of Design



PROCESS / DIALOG

USER INPUT

EXPLICIT FEEDBACK
- (Goal setting

- Preferences

- Answering questions

- Manual Adjustments to their
model



Action & Platform Games American Football Arts & Entertainment
PROCE S S / DI ALOG Banking Baseball Basketball

Beauty & Fitness Blues Boating

Body Art Books & Literature Business & Industrial

Business News Celebrities & Entertainment News Classical Music

Computer & Video Games Computers & Electronics Condos & Townhomes
Cooking & Recipes Country Music Coupons & Discount Offers
Cycling Dance & Electronic Music Driving & Racing Games
Education Enterprise Technology Fashion & Style

Finance Fitness Folk & Traditional Music
Food & Drink Foreign Language Study Game Systems & Consoles
Games Graphic Design History

Home & Garden Home Improvement Jazz

Laptops & Notebooks Local News Mac 0S

Machine Learning & Artificial Intellig... Mathematics Men's Interests

Mobile & Wireless Mobile Phones Movies

O 0 & 0 0 © & © 6 © © © 6 © © © ©
O 0 & 0 06 0 8 © 6 © © © 6 © © © ©

Music & Audio News Online Communities

O 0 0 0 06 00 0 © 0 © 6 © 6 © © © ©



PROCESS / DIALOG 2 CoinDesk - 13 hours ago

Ben Bernanke: Bitcoin Has
'Serious Problems'

Former Federal Reserve chairman Ben
Bernanke offered both muted praise and
criticism when discussing bitcoin in a new...

L s this card useful right now?

NO YES



PROCESS / DIALOG

USER INPUT

EXPLICIT FEEDBACK IMPLICIT FEEDBACK

- (Goal setting - Adjustments to behavior
- Preferences - Changes in engagement

- Answering questions

- Manual Adjustments to their
model



PROCESS / DIALOG

TRANSPARENCY

- Demonstrate the decision provenance in the structure of the dialog
- Say where you got the data

- Show a confidence score (classification)

- Show the next couple guesses (classification)

- Don’'t speak in absolutes
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Face ID

Unknown

Demographics

Lriktiown
«:

Linknown

Lniknown

Individual Emotional Profile

Happinoss
Surprse
Sadness
Disgust
Foar
Angar

Neutral

FRAME 000000000

Head Pose

| |J“ Y aw Plich
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WORLD WAR II
IN COLOUR

&

Banking on Bitcoin
99% Match 2017 TV-14 1h 23m @ ll b’ UNOUNG HERDES OF APOLLD

Banks? Who needs 'em? A behind-the-scenes look at the @
disruptive digital currency that's 100% anonymous.

&

NETFLIX
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DVD Q Search ﬁ }‘..3'
DIALOG / PROTOTYPING | |
Action & Adventure

=y

NETFLIX
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DIALOG /

FEEDBACK
IMPROVEMENT AWARENESS
How would you tell a human how to What assumptions should the model

improve the predictions? not make?



DIALOG /

BIAS

BIAS TYPES AWARENESS

- Input bias, in your source data - What is the system learning?

- Introduced bias, in your algorithm - What is it learning from?

- Learned bias, learned by your model - How is it using this knowledge in it’s

decisions?



THANK YOU!

Scott Sullivan
LPK

@scotsullivan
LPK.com
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MIT LICENSE

Copyright 2019 Scott Sullivan

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation
the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and
to permit persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions
of the Software.

THE SOFTWA
INCLUDING B
PURPOSE AN

RE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
UT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR

D NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE

LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT
OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR

OTHER DEALI

NGS IN THE SOFTWARE.



