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Artificial Intelligence, Machine

5.

‘Learning, and Deep Learning
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Computing

Simulating human
intelligence

Deep
Learning

Neural Network

History of Al

S S Do

Birth of Al Neural Network Big Data, Cloud Computing and Deep Learning

2




Artificial Neural Networks

An artificial neural network (ANN) is a class of machine
learning models that is inspired by human brain.

A perceptron in a neural network resembles a neuron in
the human brain.

A deep neural network (DNN) is an ANN with many
layers.

At a very high level, neural networks resembled the
human brain because they consist of many connected
perceptrons.

Human Brain

Neuron

Perceptron
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Deep Neural Networks

A DNN is composed of 3 types of layers:
Input Layer
Receive input data
Hidden Layers
Perform computations
Output Layer
Deliver output

Input layer

Output layer



Model Tralnlng
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Activity 1-4

Let’s train a cat dog classifier model with:
Normal Dataset
Small Dataset
Noisy Dataset
Unbalanced Dataset

Choose images from your files,
Topic *Task
mmmmmmmmmmmmmm
2= el SRR FITIR R
1.1 Model Training and Testing 1 Mode! Tained
sssss :dog \‘
N @
- -~ A RN L
1.2 Problems m Training Data s I \?; . g
3&4 .




Activity 1: Model training
and testing (image classifier)

Visit https://teachablemachine.withgoogle.com/

Download dataset at hiftps://shorturl.at/ikl ]
Use Activity 1's dataset to train the Al model

Training

Model Trained

Choose images from your files,

Import images
from Google Drive



https://teachablemachine.withgoogle.com/
https://shorturl.at/ikGI1

Activity 2: Training with
A Small Dataset

Re-train the model with Activity 2's dataset
Test the model with the festing image

Class 1: cat

1Image Samples

O L s
Webcam Upload A L.
Training

Model Trained

Class 2: dog

1Image Samples

O &

Webcam Upload !

~riw

o g e g 1
or drag & drop here

o
Import images
from Google Drive

Testing
image



Activity 3: Training with A
Noisy Dataset
Re-train the model with Activity 3's dataset

Ly
. Choose images from your files,
Class 1: cat or drag & drop here

4 Image Samples

"
Ce X

Webcam Uploa:

Testing image

Training

Model Trained
Class 2: dog

5 Image Samples




Activity 4: Training with
An Unbalanced Dataset
Re-train the model with Activity 4’s dataset

Choose images from your files,
Class 1: cat or drag & drop here

1Image Samples

o

O i > Import images
Webcam Upload | @ ‘ . .
Training TeStlng |mage
Unbalanced
Model Trained
Class 2: dog training dataset:
13 Image Samples 1 Cat \IS 10 dogs Advanced v
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Issues in Input Data

Data Authenticity:
Ensure provided data is original
and from a frusted source

Data Bias:
Avoid unbalanced data or
under-representation of
categories in data

Data Security:
Protfected from corrupftion
and unauthorized access

Data Privacy:
Use of data with
providers' consent




Activity Summary

Al system development: Al can learn from labelled training

data to produce a trained model for a target task, and apply the
trained model on new (unlabelled) testing data.

The quality of training data is important: A wel-
trained Al model requires a large amount of data, accurately
labelled (i.e. low noise), and well-balanced (i.e. low bias). The
quality of data affects the performance of the Al model. High
quality data causes high model performance; low quality data
causes low model performance. Garbage in (useless data input)
leads to garbage out (useless information output).
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- Unit 2 — Al Ethical Issues,

Extra activity for
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» Module on Artificial
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2

Moral Dilemma Experiment
with CUHK-JC iCar

Common Al Ethical Principles
Infroduction to CUHK-JC iCar

Experience Blockly Programming and Al Model

Training Process with Moral Dilemma Experiment
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Five Most Common Al
Ethical Principles

geneficence
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Five Most Common Al
Ethical Principles

Transparency: Ensure that Al-enabled
processing in applications can be
Seneficands intferpretable by and explainable to users

0

<° do no harm

= Justice and fairness: Development of Al
inclusion and ahd fionest . . . .
SR technologies and their applications must
ensure equality, inclusion and diversity

-
=,
S
can be N protect and e
understood and

explained | AI Ethical Zz::re sensitive
~ Principles

&
(/)
&
8
(7]
=)
&

Beneficence: Development and
application of Al technologies must nof
do any harm
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Five Most Common Al
Ethical Principles

Do Responsibility: Development and
application of Al technologies must
rspect s sccoun uphold accountability and honesty

inclusion and
\ diversity

can be \ ‘v
-~ Al Ethical
~ Principles

&
2
(1]
o
=)
=

Privacy: While developing Al
technologies and incorporating them
intfo real applications, sensitive data must
be protected and secured
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Introduction to CUHK-JC
iICar




Al Robotic Car - CUHK-JC iCar

Hardware learning toolkit developed by CUHK research team
Ideal learning tool for beginners to learn Al

19



Components of CUHK-JC iCar
Butfon
sensor

Button A

.....

=
—

Infrared
sensor

Function
Button

Button B

20



« Al Visual Sensor

Source: wiki.dfrobot

21


https://wiki.dfrobot.com/HUSKYLENS_V1.0_SKU_SEN0305_SEN0336

« 7 built-in Al functions (Firmware Version : 0.5.1):

1.Face Recognition

ColorID1

.

2.0bject Tracking

3.0bject Recognition

4.Line Tracking

Source: wiki.dfrobot


https://wiki.dfrobot.com/HUSKYLENS_V1.0_SKU_SEN0305_SEN0336

Positions of HuskyLens

2 positions of Huskylens:

1. Facing the front 2. Facing the floor

Position the camera facing the floor

23



Activity:

Moral Di

emma Experiment
EEEEEE

Aim:
 To arouse students’

« To experience the
« To understand the

24



1. | 2. 3.

Moral Dilemma - Data Collection & Discussion about data
Programming Logic ) Program Testing collection and Al ethics
v/

25




CUHK-JC iCar

E Paper Set up

eeeee
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Background of the Experiment

As autonomous driving tfechnology matures, Al can substitute human drivers

Source: hitps://www.youtube.com/watch2v=tThdr3O5Q0

27


https://www.youtube.com/watch?v=tlThdr3O5Qo

Introduction of the Experiment

This experiment simulates that the braking
system of a self-driving car will fail when it
reaches a black horizontal line, and the
vehicle can only turn left or right

28



Introduction of the Experiment

There are elderlies and kids ahead when the self-driving
car is out of confrol. o~

Will you choose to furn left or righte

Evade Evade
Elderlies Kids

29



5.

Why did you make this moral decision?

Discussion 1: Make Decision

Wealth?

30



Code On MakeCode

Browse https://makecode.microbit.org/

Go gle makecode

Azl FDER BDER QHE BHFE FZ

£1 2,150,000 IHIEES£EE (0.26 ¥)

https://makecode.microbit.org ~ BEEZEES

Microsoft MakeCode for micro:bit

A Blocks / JavaScript code editor for the micro:bit powered by Microsoft MakeCode.

FRHIE

A Blocks / JavaScript code editor for the micro:bit powered by ...

Microsoft MakeCode Logo

A Blocks / JavaScript code editor for the micro:bit powered by ...

B2 Emicrobit.orgd)EEE R »

{=

Jo

4|
Jm
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https://makecode.microbit.org/

@ Reminder
Please Set English As The Language!

L o = Microsoft
1. Click n
2.Click ®© ==

BB 23 LRI

O W\EER.
= BN

English must be set as
the language, otherwise

the program may fail




New Project

aD 0.0 . 0
m = 1. Click “New Project”
il ®
&

n

. O
o

=)
@

& New Project

. 1>} m I=i] p=] jsi e R = L = =] .
My Projects  view Al & Import

+

New Project

Tutorials
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Create Project

am Microsoft | O micro:bit

Send messages with your

microrbi . aro. 2. Enter “Moral Dilemma”

Start Tutorial Create a Project @ © © 3 Click

Give your project a name.

) X, Import
o] (2) \

> Code options

My Projects view Al

o

New Project

Tutorials

.\ ~ al —~ — -
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Search...

E 6 O 0 i

8 Q

Basic
Input
Music
Led
Radio
Loops
Logic

Variables

& Blocks

= Project Settings
(2)
*%+ Pair device

& Print...

@ Delete Project

& Language
High Contrast On

Green Screen On

=)

Extensions

35



Import Extension

3. Paste the following link:

CUHK-JC-iCar

User-provided extension, not
endorsed by Microsoft. Learn more

hitps://github.com/hitkuangye/CUH
K_JC_ICar_V2

4. Click CUHK-JC-ICar extension

36



Import Extension

Search... Q

s== Basic
© Input
¢» Music
© lLed

.l Radio

Q

Loops

&

Logic
Variables

Math

CUHK-JC iCar HuskyLens

H
@
& CUHK-JCiCar

& CUHK-JC iCar Experiments

© Extensions

Extensions are imported
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Playground

Search...
=== Basic
© Input
¢» Music
© Led

.l Radio

Q

Loops

&

Logic
Variables

Math

€ &l

CUHK-JC iCar HuskyLens

CUHK-JC iCar

)

I & CUHK-JC iCar Experiments

© Extensions

on start

The program will pre-set
Yon start” and “forever” at
the beginning

We can ignore them for now.

Please don't deletel

38



CUHK-JC i
C iCar Programming Logi <




Download the program to CUHK-
JC ICar so that it can implement
our moral decisions

Evade Evade
Elderlies Kids

P —a—

w L -~
) “].-U. ;

ow«nn”‘

The Hey “A “' m——,
o

(LB T TIPS
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Let's explore the principles behind block programming!

on button A ¥ pressed

set  gams_start v to o

Press button A 1o start the program

set  game_start v to ° if game_start ¥

Huskylens initialize I2C until success —

Huskylens switch algorithm to Object Classification ¥ call Line Follauing
call Read_Huskylens_Data

call Make_Decision

st st w0 @
®

- ®

is Left * iCar line detector Whiteline ¥ Right ¥ iCar line detector Whiteline ¥

iCar Move Forward v at speed o

else if s Left ¥ iCar line detector MWhiteline » 2 Right  iCar line detector Blackline * 2

103 means the elderlies are on the right

y

else if  is Left v iCar line detector Blackline v ? is Right v iCar line detector Whiteline * ? _ then (=)

iCar line detector

Blackline v ? is Right * iCar line detector Blackline * ?  hen (=)

else if

iCar Stop

iCar Turn Left * at speed e x

S

seor Move Forsars st seoss ()

pause (ms) (0]

iCar Stop

PO - HusiyLens_Dats Q)

do
Huskylens request data once and save into the result

‘then

function [LISILIPS (X)

Y. -

Huskylens check if ID o frame ¥ is on screen from the result

if Huskylens check if ID o frame ¥ is on screen from the result

==

iCar Stop




Program Flowchart

Go along the
black line

Reach the
horizontal
linee

Start
recognition

1

Elderlies

Kids

Kids

Elderlies
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m Evade Elderlies

S’ror’r

L | Recognized
", | Situation 12

Yesl

—

. Turn
Turn Right

|

Recognized No
Situation 12

Yesl
l_
Turn .
Turn Right
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== Microsoft I D micro:bit

To save time....

Search Q,

Basic

Input

e  MOre

YEBmMEQE 6D

[+ o

K

Music

Led

Radio

Loops

Logic

Variables

Math

CUHK-JC iCar HuskylLens
CUHK-JC iCar

CUHK-JC iCar Experiments

Extensions

Advanced

Search...
=== Basic
Input
Music
Led
Radio

Loops

Logic

Math

PEBDmNMYE QLT O 90

O

Variables

CUHK-JC iCar HuskyLens
CUHK-JC iCar

CUHK-JC iCar Experiments

Extensions

on start

iCar init moral dilemma

on button A * pressed

iCar save elderlies * in moral dilemma experiment
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Download The Program To

CUHK-JC 1Car

Step 1: Click

BE Microsoft } O mi

Search... Q
£ Basic

© Input

sss mMore

@» Music

© Led

il Radio

C Loops

24 Logic

= Variables

B Math

B CUHK-JC iCar HuskylLens
@& CUHK-JCiCar

£} CUHK-JC iCar Extension
& CUHK-JC iCar Experiments
© Extensions

I ~v Advanced

microbit-Evade-E.. hex ~

& Blocks

Download completed...

Your code is being downloaded as a .hex
file. You can drag this file to your micra:bit
using your computer’s file explorer.

Download your code faster by
o%- pairing with web usb!
Pair now

Don't show this again

Help

& Download

Evade Elderlies B

== Microsoft I ) micro:bit & Blocks I JavaScript v

Search. Q

Radio

Loops
on start

. icar init moral dilemma
Variables

Math

CUHK-JC iCar HuskyLens

on button A * pressed

©
aill
c
>3 Logic
=
@
=

CUHK-JC iCar

icar save elderlies * in moral dilemma experiment

& CUHK-JC iCar Experiments
© Extensions

I w Advanced
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Download The Program To
CUHK-JC iCar

Step 2: Connect the :‘ "\

micro:bit to computer
by a micro USB cable




Download The Program To
CUHK-JC iCar

A ABER R B O
CEl s HA @R
« v B> EE > FE v ESTR
Step 3: Drag the . - :
(1] M M b EDEVES e
m I rC O b I -I-_ EVO d e = ¥ Ta 0 m;c:ob{t—Face—fo\low{ng.hex
o " o . £ > RALLAT (88)
elderlies.hex” file info 2=
. . . e el =F  2A mE BRRIR
the micro:bit window == < oo “o mucon o) 5
. & Windows (C) [ ~ 2%
L J 3D w4 DETAILS
. MICROBIT (D) 78 @ microBIT
" E e
J\ =
o [

90 EFEE BE®1EEE 3.25 MB

m— = Bn
%I:I Her
= = H b # . Windows (C)

o A5

- MICROBIT (D)

- MICROBIT (D?)

- 2 BB
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Data Collection

48




Data Collection

Now watch carefully the staff’s
demonsiration...

1. Collect 3 sets of data

1 Nothing Nothing
2 Elderlies Kids
3 Kids Elderlies

2. Remember to collect at least
30 photos for each set of data

P v Ly {

' L) |"'N~‘".*.

nmnmnMNMl
the Houy Rong Jockay Club € 1
N vy 0y TN bt 2 -

PRV
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Try your Program

51




Try your Program

Step 1: Place the paper models in the designated zones and
the markings
[ —

place CUHK-JC iCar on

[

—

‘

Attention:

Place the 2 wheels
according to the
markings on the

paper

52



Try your Program

Step 2: Press button A on micro:bit
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Simulation Program:
Evade Elderlies

l—‘

[




Clink againito

continue! Click other
: butt




56



‘ Discussion 2: Data Collection

© Why do we need to take at least 30 images for each datasete
© Why do we need to move left and right when shooting?

©  What factors will affect the judgment of artificial intelligence?¢

. Different backgrounds

. Different data sizes
Tl’y MOI'e . Different datasets

[ ) [ )
SIfUCﬂ'IOhS . Different orientations of the object

. Bad data collection (zoom in/out)

. Different presentation methods (sound, lights, ultrasonic sensor, IR sensors, motors)

o7




Discussion 3: Other Decisions

Can you think of decision 3?

Evade Evade
Elderlies Kids

58



Discussion 4: Other Decisions

Can Al help us make decisions?

Al can make distinctions for us, but it
can only operate according to
programs written by programmers

Programmer is always the one who
makes the final decision on a moral
dilemma
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