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Designing an Al Curriculum




Curriculum Framework
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Local & International Examples
’

Spectrograms in Sentences o Girtrs | (e shoroyou vt 1o uoad dos ok e

our criteria because:
Subject eyes are closed

Please refer to | requirements.
You have 9 attempts left.

Check the photo requirements.

Read more about common photo problems and

s°me sen{ence how to resolve them.
uttered by different ’ ; oy = After your tenth attempt you will need to
individuals : [ LM start again and re-enter the CAPTCHA security

Reference number: 20161206-81

Filename: Untitled. jpg

If you wish to contact us about the photo, you
must provide us with the reference number

given above.

Please print this information for your records.

International: Passport robo
Asian applicar

Local: Understand machine analysis of
Cantonese speech




Software and Hardware Toolkits

Predict
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SoftwareToolkits: MIT Applnventor

Hardware Toolkits: CUHK-JC iCar



Special Emphases:

Ethics and Future of Work




Al Ethics

geneficence
do na harm

be accountable
and honest
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Al Ethical e

Principles
Failure of braking system — self-driving car can
DECISION?

ONLY turn left or right!
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By 2025...
Al Will Create 97 million New Jobs

Al and Future of Wor

Technologies to be Adopted

Cloud
Computing

Big data
analytics

connected
devices

Encryption &
cybersecurity

Artificial
Intelligence

Skills in Demand

Data Analysts
and Scientists

Al &

Machine Learning
Specialists

Big

Data

Specialists

Digital
Marketing
Specialists

Process
Automation
Specialists




Pedagogqgy for Teaching Al
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Calculation Goods delivery
Skills \ Task Psychological | Advertisement on 987654321 Activity | Al technology | from one place
counseliing creation planning | development | to another place
x 123456789 .
for 100 times

Communication Skills
Mathematical Skills

Information

Technology Skills
Critical Thinking Skills
Creativity

Problem Solving Skills
Self-management Skills
Self-learning Skills

Collaboration Skills



DESIGN THINKING
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Empathize Ideate
Understanding Generating
people your ideas
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Define Test Prototype

Figuring out Refining Creation and
the problem the product experimentation




Al programmer

(who built in the decision)
Self-driving car manufacturer
Driver / other parties

Policy makers

* Human > pets

« Women > men

 Young > old

* Fit > sickly

* More lives > fewer lives

« Passengers > pedestrians
High > low social status

17






Experience Sharing from

Pioneering Schools




Hardware Toolkit - One Student One Toolkit

(Chapter 3 — See)




Introducing the DGS Al Car (Modified from CUHK-JC iCar)

HuskeylLens
A camera with Al vision
functionalities)

Power On
switch

mBot
— (A robot car)

The DGS Al caris a
programmable car with Al
vision functionalities.

Micro:bit
(A micro-computer)



Introducing the DGS Al Car

* The functions of
these sensors are
not considered as Al.
However, it does
have limited
capabilities to “see”
the world.

Power On
switch

Servo-motor
(rotate the lens
from 0 to 180

degree)
*Ultra-sonic _DF motor
sensor (to detect (driving the car)
obstacles) EE—

*Line-follower sensor
(to follow the path of a
black line)



Consolidating Knowledge Using

the Hardware Toolkit




Face Detection vs Face Recognition

Face Detection Face Recognition

* (Can confirm that there is a human * Can confirm the identity of the
face present in an image by face detected by comparing data
identifying the features extracted. below with known (tagged or

learnt) faces.

Input image Feature Extraction Face detected




Steps for Face Recognition in HuskyLens

1. Face detection (program already built in the hardware)

2. Learn faces by taking photos. The learnt faces will be marked as ID1,
D2, ID3, ....

. Tag the IDs with real identities (e.g. names) of the faces



Developing Computational Thinking

Using the Hardware Toolkit




Can We Build These Using Our Al Cars?

] e What do we need?

Camera that follows you Automatic Camera in Sports Al?

«f “WlCameras that T . Robotics?

FOLLOW YOU!

7 £\ \Plus,Your, Own Cameral;




Coordinate System of Huskylens

When HuskylLens is detecting an object, the
target will be automatically selected by a color
frame on the screen. Then, we can use the
following program block to get its coordinate.

HuskylLens get X center v of ID o frame from the result

(0,240)

v X center

Y center
width *** To determine if the face ID is present ***

height The value of X center will be equal to -1 if the face ID is NOT
present in the screen



Algorithm of Face Following

forever

{

X = X coordinate of the face detected

if x>190 and x < 320 then
turn the camera to the right

else if x>0 and x< 130 then
turn the camera to the left

else

stop rotating the camera




Extended Activity

Learn one more face ID and modify the program so that the
camera can follow face ID 1 or face ID 2 (Hint: it is a simple
task of copy and paste)

What will happen if both face IDs are present on the screen?
How to determine if both face IDs are present? (slide 6)
Can we follow both faces together?

(Hint: What is the value of x that we can use for reference? Can
we create two variables x1, x2 and calculate the value of x based
on these variables?)



Software Toolkit

(Chapter 2 — Fundamentals of Al)




Google’s Teachable Machine:
Image Classifier

New Project

#3 Open an existing project from Drive. [ Open an existing project from a file.

Audio Project Pose Project

Image Project

Teach based on images, from
files or your webcam.

Teach based on one-second-long Teach based on images, from
sounds, from files or your files or your webcam.
microphone.

Let’s try image classification



Google Teachable Machine: Example
O Training input is used to train a model
O Given a testing input, the trained model M outputs its label (either a cat or a dog)

Choose images from your files,

Class 1:cat or drag & drop here
20 Image Samples
o
Import images

O o

Webcam Upiload

from Google Drive

Training

Testing
Model Trained )
Class 2:dog Input
20 Image Samples
o 2 ey P o " .
Weabcam Upload : = _— 4 5 : : Tralned
Model, M Output

generated by
the model

Qutput

an optimized
model

Class 1:
cat

Class 2:
dog




Explaining Concepts Using
the Software Toolkit

(Learning by doing)




Activity One:
Building an Al Model to Predict if a Photo is Overexposed

L Create and train an Al model in the Google Teachable Machine using the photos in the folder
0l1a and 01b, we call the trained model M*

Good photo

10 Image Samples

W - . 3 - \
— = -—
N << A | \
Webcam  Upload g - g - . \
n |
' \ Training
\\.
Overexposed Yt Model Trained o
l//
/ Advanced v

11 Image Samples

C 2 . _f;'Bk. -

M*




Activity One:

Building an Al Model to Predict if a Photo is Overexposed
O Test the Al model, M*, using the snow photos in the folder 03

1 Does the Al model treat snow photos as overexposed?

A ’“. ~ L

 Train the Al model, M*, again by adding snow photos in the folder 02, to get an updated M*
 Test the updated Al model (updated M*) using the snow photos in the folder 03 again

1 Does the updated Al model work better for snow photos now?






