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Class 3: Machine Learning Basics ”%‘(

e

Agenda
« What is Machine Learning?
« What is Classification?

 Lab Project: Hand Writing Recognition
Training Model.
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What is Machine Learning? ”?‘(

Machine learning is a subset of artificial -
intelligence in the field of computer science that
often uses statistical techniques to

give computers the ability to "learn" (i.e.,
progressively improve performance on a specific
task) with data, without being explicitly
programmed.

Source:
https://en.wikipedia.org/wiki/Machine learning

Presented by:

NN /
DesignNews 3 CEC CENTER (Oighke /


https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Machine_learning

What is Machine Learning?.

Deriving meaning from data is the promise that machine
learning provides (Guo, 2017).

“Machine learning draws on concepts and results from many
fields, including statistics, artificial intelligence, philosophy,
information theory, biology, cognitive science, computational
complexity, and control theory” (Hall, 1997).

Devices act like human brains through cognition using computers
and software (Daffodil Sofware,2017).

Source:

Hall, T.M. (1997). Machine learning. lthaca, NY: McGraw-Hill.

Guo, Y. (2017). What is machine learning?. Retrieved from https://towardsdatascience.com/what-is-machine-
learning-8c6871016736

Daffodil Software (2017). 9 applications of machine learning from day-to-day life. Retrieved from
https://medium.com/app-affairs/9-applications-of-machine-learning-from-day-to-day-life-112a47a429d0
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What is Machine Learning?. . .

What is Machine Learning Workflow?

It's a development process that allows for the aggregation
and training of data against a specific analytical model.
Testing and productionizing of the model is also part of the
machine learning workflow process. There five steps for
the machine learning workflow process.

Collecting Data Anally.zing and Training the Testing the Productionizing
Refining Data model model the model
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Question 1:

What is Machine Learning?
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What is Machine Learning?. ..

What is Machine Learning Workflow?

Collecting Data:

The beginning step of the machine learning process. Data drives the
entire machine learning workflow. Good quality and accurate data can
provide better results for the machine learning model.

b
—

Analyzing and Refining the Data:

All data pre-processing takes place in this step. The dataset is
analyzed and cleansed to ensure good results from the machine
learning model.

Training the model:

An appropriate machine learning algorithm is selected. The dataset is

split into training and test sets. The training set is the one where the
model learns. The test set provides the analytics on the accuracy of

the mOdEI. Presented by:
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What is Machine Learning?. . .

What is Machine Learning Workflow?

Testing the model:
With the model trained, live data can be applied to the model. If the
results are not accurate, the model should be improved and retested.

Productionizing the model:

With the model tested and trained its released for production. This
task is as simple as including the machine learning into the target
software app or electronics product. Most machine learning models are
deployed from the cloud.
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What is Machine Learning?. . .

Machine Learning Applications

amazoncom Recommended for You
?;T;ic;n;{(;tmorvis. new recommendations for you based on items you purchased or Thl'ee Iidar systems A forward faCing camera
”””””””” woxmspet  woxmsesl  ookmsee

S m Self-driving sensors

Google #pps Google Apps

Google Apps Google Apps Googlepedia: The
Deciphered: Compute in Administrator Guide: A Ultimate Google
the Cloud to Streamline Private-Label Web Resource (3rd Edition)
Your Desktop Workspace
LIDAR: Laser Imaging Detecting And Ranging Presented by:
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What is Machine Learning?. . .

Machine Learning Applications —

Virtual Personal Assistants — Siri, Alex, and Google Now are
trained based on questions being asked. Obtains data from
storage clouds.

Predictions while commuting — GPS navigation apps build maps
using data. Example: Traffic predictions.

Videos Surveillance — Possible to detect a crime before it
happens using deviant behavior data patterns.

Product Recommendations — Online stores capable of suggesting
products based on shopping patterns data.

Autonomous Vehicles — With the use of electronic sensors, and
GPS navigation data, self driving cars can transverse roads from
cities and highways without human drivers.
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What is Classification?

Classification Models — Predicts the object membership based{aﬁ
characteristics grouping.

FAQs:
* The focus is on binary decision making.

* Prediction based on a true or false, yes or no 1 or 0 hierarchical
format.

* Assigning a task of assigned objects from several predefined
categories (Tan, Steinbach et al., 2016).

e C(Classifications uses Decision Trees to aid in attribute or event
predictions.

Source:

Tan, P.N., Steinbach, M., & Kumar, V. (2016). Introduction to data mining. Retrieved from https://www-

users.cs.umn.edu/~kumar001/dmbook/ch4.pdf
Presented by:
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Question 2: ’?‘(«

b
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What are the five steps for the
Machine Learning Workflow
process?

Presented by:

CONTINUING
. EDUCATION /
DesignNews 12 CEC CENTER

ELECTRONICS /



DesignNews

What is Classification?.

Decision Tree Problem:

Determining the if a motor will turn fast or slow
based on soft or loud sound.

SOUND
SENSOR

soft soury ﬂﬂwd sound
sound

SLOW FAST
SPEE D MOTOR'> SPEED MOTOR'J

I % %
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What is Classification?. . .
Decision Trees:

A -

Decision trees used in data mining are of two main types:

Classification tree analysis is when the predicted
outcome is the class to which the data belongs.
*Regression tree analysis is when the predicted outcome
can be considered a real number (e.g. the price of a house,
or a patient's length of stay in a hospital).

Data mining is the process of discovering patterns in
large data sets involving methods at the intersection

of machine learning, statistics, and database systems.

Source:
https://en.wikipedia.org/wiki/Decision tree learning#Decision tree types
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https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Classification_tree
https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Database_system
https://en.wikipedia.org/wiki/Decision_tree_learning#Decision_tree_types

What is Classification?. . .

Supervised learning: The output datasets are provided which are used to trai
the machine. Classification Decision Trees use supervised learning to predict
outcomes of events or attributes. The key elements to classification is the training
and prediction capabilities of the machine.

Training  Prediction

using answer
data questions

Data is the key

Data Training Model

i
(Guo, 2017)

Guo, Y. (2017). What is machine learning?. Retrieved from https://towardsdatascience.com/what-is-machine-learning-8c6871016736
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What is Classification?. . .

L low_speed_high_speed_classifier.ipynb
co P gn_sp Py

File Edit View Insert Runtime Tools Help

CODE TEXT 4 CELL + CELL

o from sklearn import tree
clf = tree.DecisionTreeClassifier()

#[soft, loud, speed]

x = [[@, @, 2], [@, 1,
[e, @, @], [&, &,
[1, @&, 2], [1, &,

1. [1,
1. [e,
I. [1

-

3

[, 1, 3], [1, 1, 3],

a

[RTR SR
&= &
[E I Y]

]
]
]

[

2

¥y = ['low speed', high speed','high speed’,'off’,’'on’,"'low speed”,
"high speed’, 'low speed’, "high speed’, 'low speed®, "low speed”]

#train model with low speed and high speed
clf = clf.fit(x,y)

t#tmake prediction with new data
prediction = clf.predict([[1,1,3]])

#print prediction
print{prediction)

C» ['low speed’]
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Question 3: ’?“

—

What is a Classification Model?
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What is Classification?.

% { D Classifier Model Workflow:
.{?// Data Table
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What is Classification?. . .

O File - O X

® File: |mator_speed_dassiﬁer.csu h | | | | & Reload |

) URL: | V|
Info

Formatting data file

11 instance(s)

4 feature(s) (no missing values)
Data has no target variable,

0 meta attribute(s)

Columns (Double dick to edit)

Mame Type Role Yalues

1

2 cound B categorical  feature 01

3 enable E categorical  feature 01

4 mode m MUImMEeric feature
|Brcw5e documentation datasets Apply
7 B
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What is Classification?. . .

] Data Table - O *
Info
d bl d

11instances (no missing values) =eun Enanie mede
3 features (no missing values) 1 0 2
Discrete dass with 4 values (no 2 1 3
missing values) 3 0 0
Mo meta attributes 4 0 2

5 1 2
Variables & 1 2
Show variable labels (if present) 7 1 3
[] visualize numeric values 8 1 3
Color by instance dasses 9 1 2

10 low speed 1 0 3
Selection 1 _ 1 0 2

Select full rows

| Restore Original Order

Send Automatically

? B
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What is Classification?.

3 Tree Viewer — O >
Tree
| 7nodes, 4leaves
. low_speed
1 Display
45.5%, 5/11
| Zoom: I ’ ; e
| width: | enable
I Depth: Unlimited hd U/.-’- )
Edge width: |Relative to parent ~ -
Target dass: | Mone - IW—SPEEd hlgh_speed
60.0%, 3/5 e 50.0%, 3/6 e
snund sound
i
\ 1
high speed hlgh speed high_speed
33.3%, 1/3 5l} 0%, 21’4 50.0%, 1/2
Based on the sound data, the
model will determine (predict) the
outcome being low-speed.
£ >
12B@ B
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Lab Project: Sound Switch

Lab Project Objectives:

a.
b.
C.

_earn about the CPX Sound Sensor.
_earn about the Crickit.

L .earn how to program embedded controllers
using Blockly Code and Javascript.

Presented by:
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Lab Project: Sound Switch

What is Blockly Code?

d.

A graphical programming language for developing embedded
controllers, interactive games, and sensing devices.

Blockly Code was developed by Google.

Commonly used to introduce novice learners about computer
programming.

Allows a variety of interactive devices, machines, measuring
apparatus to be develop rapidly.

Presented by:
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Lab Project: Sound Switch. . .

Google Blockly Code:

HOME GUIDES REFERENCE SAMPLES SUPPORT PUBLICATIONS

Try Blockly

Logic set (FMTEB to | @ Language” _JavaScript ~
oors e

Math

Text do [ prnt || ¢ (EIRTEED

Lists set ([ETES to [Count - M+~ I 1]

Color = £

while (Count <= 3) {
window.alert( 'Hello World!');

Count = Count + 1;

}

Variables
Functions

Google Blockly Code:
https://developers.qgoogle.com/blockly/ Presented by:
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https://developers.google.com/blockly/
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Question 4: ”‘%“

Blocky Code was developed
by ?

—
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Lab Project: Sound Switch. . .

Sound Sensor Input Interface Circuit
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Question 5: ’?("

List the names of the 2 pins on
the ATSAMD21G18
microcontroller the MEMS
microphone iIs wired to.

DesignNews 28 CEC E&SEF\JET;J'IE’P'?



Lab Project: Sound Switch. . .

Sound Sensor Input Interface Circuit. . .

K}

MEMS
TRANSDUCER

QOUTPUT
AMPLIFIER

MEMS Microphone
on CPX

Voo GHD

* A Micro Electronic Mechanical System (MEMS) is a
transducer.

* The transducer is basically a variable capacitor

* The transducer’s output has an extremely high output (GQ)

DesignNews

Presented by:

SBUCATON
29 CEC CENTER




Lab Project: Sound Switch. . .

Assembly of the Sound Switch:
Hardware

Crickit

[ o
EEEEEEE

ONOAUVTHAWN = .
rEH R S AP

LDC motor
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Lab Project: Sound Switch. . .

Sound Switch Blockly Code:

on loud sound

crickit run motor 1 %" at @ .4

show animation 1'_1& * for ms SO U n d SWItCh SOftware

crickit stop motor 1 *

clear

Sound Switch Javascript

input.onlLoudSound( () {
crickit.motorl.run(50)
light.showAnimation(light.rainbowAnimation, 5000)
crickit.motorl.stop()

light.clear()
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Lab Project: Sound Switch. . .

Operation of the Sound Switch:
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Question 6: %

What javascript instruction is
used to provide a /2 s running
animation display ?
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