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Yellow Purple Brown Orange Pink
warmth, energy wealth, mystery, reliability, enthusiasm, romance, kindness
wisdom strength attention
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freshness

green (34%)

aggression

red (58%)
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quietness
conservative
strength
power
happiness
objective
lightness

green (40%)
black (40%)
black (29%)
black (48%)
yellow (16%)
white (27%)
white (37%)

heat
energy
desire
dynamic
coldness
calmness
longing

red (46%)
red (38%)
red (34%)
red (25%)
blue (58%)
blue (29%)
blue (27%)

liveliness
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Hands-On
Machine Learning
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d Measure Circular Objects in an
is exampio shows how 10 use i indc 1rc Les to aulomatically dotect circles or circular objects in an image, It also ®
shows he use of viscircles 10 visualize the detected Circies.
Step 1: Load Image { @ ®
This example uses an image of round plastic chips of various colors. '. .
= imr coloredChips. p ; .
ey e “ ;".
Besides having plenty of Gircles 10 detect, there are a few intresting things going on in this image from a circle detection
point-of-view

1. There are chips of ifferent colors, which have Giflesent contrasts with respect 1o the background. On one end, e
biue and red ones have strong contrast on this backgeound. On the other end, some of the yellow chips do not
contrast well with the background

2 Notica how some chips a7 on 1op of each other and some otners that are close 1ogether and aimost touching each
cther. Overdapping object boundaries and object occlusion are usually challenging scenarios for object detection.

Step 2: Determine Radius Range for Searching Circles
im11ndcircles noods a racus range 10 search for the circles. A quick way 10 find the appropriate radius range is 10 use
1he intecactive 100l 18015t Line 1 get an approximate estimate of the radi of various odjects.

d = indistline;
19015t Uine creates a draggatle tool that can bo moved 10 i across & chip and the rumbers can be read 1o get an
- ca

appeoximate ostimate of its radius. Most chine have radiu in ta ranas of 21.02 sixsie Lies & skahty larcar radiue rance o
20-25 picels fust 10 b sure, Before that 1

ooRzExi0

OEHER a0 0oo
B 8 0O

3] = e |+
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Red

Yellow

Blue

Powerful
Lusty
Defiant
Anxious
Angry
Romantic

Exuberant
Obsessive
Daring
Innocent
Cautionary
ldyllic

Powerless
Cerebral
Warm
Cold
Passive

Orange

Green

Purple

Warm

Naive
Romantic
Exotic

Toxic

Natural Earth

Healthy
Ambivalent
Vital
Poisonous
Ominous
Corrupt

Asexual
lllusory
Fantastic
Mystical
Ominous
Ethereal

II IT
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GONNA DIE

5
PATTI BELLANTONI e

Bellantoni (1936-2016)
If It's Purple, Someone’s

Gonna Die.
Focal Pres,

(2005)

40



4\ MathWorks

2 N2|= MM Decision Tree

Branch/Sub-Tree
|
Splitting

[ Terminal Node [ Decision Node ]

Terminal Node ] Terminal Node
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S B AZ vIC Player Z& 0|0O]X| A|H A (image sequence) 2 2t

A VLC media player

@ Preferences

VLC media player

2.1.0 Rincewind

Scene filter

wdalivas

Motion blur

Gaussian Blur Image format png

Sharpen Image width -1 o
Ball
FPS Converter Image height -1 v
b w5 el o ] Sepla Filename prefix scene

Alpha mask
Anaglyph Directory path prefix
Mirror video

= VLC P I a.yer . Always write to the same file
HQ Denoiser 3D !

- Posterize Recording ratio 50 2

- [Preference] [ Scenefiter

Blendbench

. [Show all]

p Subtitles / OSD
- . p Output modules

u Vl deO] » Splitters

p Advanced

[ F | Ite rS] » Input / Codecs

8 -S Ce n e FI Ite r] Show Basic Reset All Cancel m
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@ AirDrop

@ Recents

:/'-\.: Applications
#\ Google Drive
o Downloads
3 Data

OneDrive

loud

acations

WD2TB
[} TRANSCEND
@ Remote Disc

MATLAB EXPO 2019

1>

4\ MathWorks

scene00001.png scene00051.png scene00101.png scene00151.png scene00201.png scene00251.png scene00301.png

E B B Em (3 W [w

scene00351.png scene00401.png scene00451.png scene00501.png scene00551.png scene00601.png scene00651.png

o

scene00701.png scene00751.png scene00801.png scene00851.png scene00901.png scene00951.png scene01001.png

43



’— ‘\M&thWOI’kS'
O] O X] Al A ALEL Of

MATLAB EXPO 2019




4\ MathWorks
M 25 E 7|20 2t ME ECe}

[ La La Land images

[l
g
0
4
<
&%
<
U

9
l ‘/: ’-

Ambivalent_Green Angry_Red Anxious_Red Asexual_Purple Cautionary_Yellow Cerebral_Blue Cold_Blue

Corrupt_Green Daring_Yellow Defiant_Red Ethereal_Purple Exotic_Orange Exuberant_Yellow Fantastic_Purple

Healthy_Green Idyllic_Yellow lllusory_Purple Innocent_Yellow Lusty Red Mystical_Purple Naive_Orange

Natural Obsessive_Yellow Ominous_Green Ominous_Purple Passive_Blue Poisonous_Green Powerful_Red
Earth_Orange

Powerless_Blue Romantic_Orange Romantic_Red Toxic_Orange Vital_Green Warm_Blue Warm_Orange
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MATLAB Statistics and Machine Learning Toolbox &

Classification Learner App

= MATLAB Statistics and Machine
Learning Toolbox A&

. CSV Lt EM X2

= =

- Decision Tree2 1 2|Z X2|

- MATLAB Classification Learner
App O Q5

o =2 O
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— — o . i
| @ ) 3 @ e 85 @ |
all Package Curve Fitting  Optimization PID Tuner System Signal Image Instrument SimBiology MATLAB Applicatiol Classification Dfstribution
o App Identification Analyzer Acquisition Control Coder Compiler Learner Fitter
APPS.
&l [/ » Users » youngsuehan » Documents » MATLAB » Examples » map » CreateYourFirstWorldMapExample
ler ®  [A Editor - /Users/youngsuehan/Documents/MATLAB/Add-Ons/Collections/Pattern Recognition and Machine Learning... ® x Wo
. condEntropy.m + | Nam
ourFirstWorldMapExample.mix 1 function z = condEntropy (x, y) i
9 8 + Aits 1 + S TRV VA £ + A + iakhl =1
4\ Classification Learner - Scatter Plot - [m] X
e PRSI oL
— - prus =
o @ (I . & Hd 2 &
Hew Feature  FCA Linear Quadratic Al Logistic Advanced | Use | Train  Scatter Confusion ROC Curve Paraliel Export Plot Generate Export
Session~  Selection Discriminant Discriminant Discrimina... Regression Parallel Matrix Coordinates Plot  toFigure  Function Model~
FILE FEATURES MODEL TYPE TRAINING PLOTS EXPORT 2
Data Browser @ | | ScatterPlot 3% | Confusion Matrix | ROC Curve 3 | Parallel Coordinates Plot 3 |
w History Plot
11 Tree Accuracy: 947% * Predictions: model 1.4 O Data
Last change: Fine Tree 4/4 features 451
. (®) Model predictions
1.2 Tree Accuracy: 94.7%
Last change: Medium Tree 414 Tealures ® Correct
+ X Incorrect
1.3 Tree Accuracy: 953% "
Last change: Coarse Tree 4)4 features. af .
. o Predictors
14 Linear Discriminant | Accuracy: 98.0% .
Last change: Linear Discriminant 4)4 features - . X. |SepalLength ~
. o
15 Quadratic Discrimi Accuracy: 97 3% v .
- . . ;| Sepawidth ~
Last change: Quadratic Discrimina... 474 features
35F see .
1.6 Maive Bayes Accuracy: 95.3% s & ese @ .
=
Last change: Gaussian Naive Bayes  4/é features £ L . G Move to Front
1.7 MNaive Bayes Accuracy: 953% % s es [ - . Show Order
Last change: Kemnel Naive Bayes 4]4 features v % e ew e ® - setosa
D 3 e ess * se sose .e [ ersicolor
w Current Model . ee sesse virginica
” . . L .
Model 1.4: Trained * [/\\5
. . o
Results ® oo
Accuracy 98.0% 25 hd e .
Prediction speed ~1900 obs/sec . .
Training time 2.161 sec . L4 . .
e
Model Type 2 .
Preset: Linear Discriminant | | | | | | | |
Covariance structure: Full
4.5 5 5.5 6 6.5 T 7.5 8 How to investigate features
Feature Selection SepalLength
All features used in the model, before PCA v
Data set: fishertable Observations: 150 Size: 26 kB Predictors: 4 Response: Species Response Classes: 3 Validation: 5-fold Cross-Validation
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csv 281 1} (’Character’, ‘object’, ‘color’, 'meaning)

HowE B Avrs IR =10) £
8868 @ ¢ B @ @ @ & &5 &
Get More Install Package Curve Fitting Optimization PID Tuner System Signal Image Instrument SimBiology MATLAB Application
Apps App App Identification Analyzer Acquisition Control Coder Compiler
FILE APPS
I-'.;':I =» 51 = W/ » Users » youngsuehan » Documents » MATLAB »
Current Folder ) Command Window ]
BE Name a

>> uiopen('/Users/youngsuehan/Documents/MATLAB/lalaland.csv"',1)

Add-Ons >> lalaland
> Examples
> SupportPackages lalaland =
tempdir
@A lalaland.csv 56x4 table
£ testPmtk3.m -
character object color meaning
character object color meaning
Sebastian car red angry
Mia car green ambivalent
Mia coffee brown cautionary
Mia jumper blue powerless
Mia wall blue melancholy
Mia door blue melancholy
Mia floor red anxious
Mia coffee brown cautionary
Mia elevator wall blue melancholy
Mia toilet tile green ambivalent
Mia dress blue melancholy
Mia neon sign red romantic
Sebastian car red power
Sebastian shirt blue cold
. Sebastian's Mom T-shirt blue cold
Details hd Sebastian suit blue powerless
Sebastian suit blue cerebral
Sebastian suit blue cold

MATLAB EXPO 2019
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IMPORT

Delimiteq  C0lumn delimiters: Range:[a1DS6  + Output Type: [ Replace ~ unimportable cells with ¥ NaN - + Q
ICumma - = E Table V‘ ho—
Fixed Width () Delimiter Opti... v atiaiicames Boray 1 < O Text Optio... ¥ ‘ Selec’t’lon =
DELIMITERS SELECTION [ IMPORTED DATA B UNIMPORTABLE CELLS '{ IMPORT H

lalaland.csv W\

A B G D

lalaland

character object color meaning
Categorical ¥ Categorical ¥ Categorical ¥ Categorical ¥
character object color meaning
Sebastian car red angry
Mia car green ambivalent
Mia coffee brown cautionary
Mia jumper blue powerless
Mia wall blue melanch...
Mia door blue melanch...
Mia floor red anxious
Mia coffee brown cautionary
Mia elevator ... blue melanch...
Mia toilet tile green ambivalent
Mia dress blue melanch...
Mia neon sign red romantic
Sebastian car red power
Sebastian  shirt blue cold
Sebastia... T-shirt blue cold
IKahactian  cuit hlia nnwarlace
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0 Downl FILE | VARIABLE [ CODE | SIMULINK | ENVIRONMENT RESOURCES I—
Data <= ®» (5] 3@ [m/ » Users » youngsuehan » Documents » MATLAB » i
£ OneD Current Folder ® Command Window ® Workspace ]
IEName X >> uiopen('/Users/youngsuehan/Documents/MATLAB/lalaland.csv',1) Name: Value
e > [ Add-Ons - {H lalaland 56x4 table
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11 Mia
12 Mia
13 Mia
14 Sebastian
15 Sebastian

16 |Sebastian's...

17 Sebastian
18 |Sebastian
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object

object
car
car
coffee
jumper
wall
door
floor
coffee
elevator ...
toilet tile
dress
neon sign
car
shirt
T-shirt
suit
suit
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color
color
red
green
brown
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blue
blue
red
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green
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red
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meaning
meaning
angry
ambivalent
cautionary
powerless
melancholy
melancholy
anxious
cautionary
melancholy
ambivalent
melancholy
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power
cold
cold
powerless
cerebral
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MATLAB Classification Learner

CLASSIFICATION LEARNER

o
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New Feature PCA i All All Linear Fine Tree Advanced Use Train Scatter Confusion ROC Curve Parallel Export
Session ¥ Selection P : Plot Matrix Coordinates Plot Model «
FILE FEATURES MODEL TYPE TRAINING PLOTS EXPORT =
Data Browser (G f Scatter Plot 1
p History
Plot
w Current Model
Original data set: lalaland ® ) Data
Model 1: Draft Model predictions
il *
Model Type =<
Preset: Fine Tree oF . * by
Maximum number of splits: 100 6\.7,&‘
Split criterion: Gini's diversity index © L
Surrogate decision splits: Off d\\;? Predictors
xS
) < - X: color <
Feature Selection de\@
All features used in the model, before PCA L ° - meaning z
':ﬁé
PCA < °
PCA disabled _@o“‘a Classes
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© S . [ .
& I Mia & Sebastian
£ & - ® Sebastian
2 & [l sebastian & Mia
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2 &F -character
=]
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1 1 1 1 1 1 1 1 1 1
L S, < =2 =) Ee) <, “& %,
@’{:\," % folz,) %@‘ ‘@% ’.9?9 o e, £-4 4/,'«@
4 ® How to investigate features
color [categorical]
Data set: lalaland Observations: 56 Size: 9 kB Predictors: 2 Response: character Response Classes: 6 Validation: 5-fold Cross-Validation
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Mia Romantic
Sebastian Powerless
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re are Chips of ciflerent colors, which have cilorent Contrasts with respect 1o the background. On one end, e

biue and red ones have srong contrast on this backgeound. On the other end, some of the yellow chips do not
contrast well with the background.

2 Notica how some chips are on 10p of each other and some others that are ciose fogether and aimost touching each
cther yect occluson are usualy chalenging scenanos for object detection
i hing Cl

X way 10 find the appropriate radius range is 10 use

- MATLAB Deep Learning Toolbox ——
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