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Artificial Intelligence
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Machine Learning

Source: https://hackmd.io/@JimmyLiu0530/Hk6pW_30D
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Step-1

Collectionof Data from
Various source

Step -3

Model Step-4
building for
selecting
correct ML Model

Algorithm

Evaluate

Source: https://www.analyticsvidhya.com/blog/2020/12/understand-machine-learning-and-its-end-to-end-process/

Step -5
Model

Deployment

F g
S HHRERA
Department of Science
g and Environmental Studies



: -~ Y
. = The Education University

e B IR RS ra R

A RE R E TR

ffEL - Accuracy
K T ? (FZEAEXL ) - Precision
[0 ? (FE2) - Recall

Fl/\gﬁ
ROCHH%%F
AUCHH %%

» Al A R RS A AR
MAE
MSE

i HEBRRERA
-y Department of Science
\vl and Environmental Studies



:- 7
.: The Education University

of Hong Kong

E{E: FIFHHuskyLensti B &R 23EFIR8 7738




:- 7
.: The Education University

of Hong Kong

TH.:

1. HuskylLenstiZ{HEzs
2. Micro:bit V2 + Makecode




: ~ Y
. = The Education University

of Hong Kong

Y #EEmicro:bitiy A T & BEEETE:

* HuskyLens ( FHDFRobot 2% ) - HKD 440
 KOI Artificial Intelligence Module ( FHKittenBot 2% ) - HKD 670

* ELECFREAKS Smart Al Lens Kits (FHELECFREAKSH2%) — HKD 400
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| ObjectClassification_Backup 1.conf
| ObjectClassification_Backup_0.conf
| | FaceRecognition_Backup _0.conf

| | ColorRecognition Backup 2.conf
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A HuskyLens i 2 ERzs5|SEE (V15557 518)
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Micro:bit loT Board
e
®
Esp-01 Wifi module iot:bit WiFi:bit MuselLab
Price (HKD) 6 130 159 646
Difficulty Advance Medium Medium Easy
Coding platform Makecode Makecode Makecode Makecode + Scratch + Snap!
loT Platform ThingSpeak ThingSpeak, IFTTT, MQTT, Kidslot ThingSpeak Cisco, Amazon Alexa, Google “
Support Home, IFTTT, ThingSpeak
Source Esp-01: Taobao or any local ELECFREAKS ETC Educational Technology BT EIRAT

STEM material vendors

Connection (HK) Ltd

- P9

v,
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ThingSpeak Set Up (1)

[:]ThingSpoak Charvels  Apps  Mlog  Suppont «

Billions and Billions

The open data platform for the Internet of Things

Collect

Send veraor data . Aalyie »

Analyze

v data

Step 1: Signup in
https://thingspeak.com

[JThingSpeak™ chamnels Apps  Community  Support =

Sign up for ThingSpeak

L5 free to sign up tor Thingspeak. Free accounts of
time-limited free evaluation. To send data faster to ThingSpeak or to send more data, consider our

T — - o n Bl e LB " i e o j = N -
O SEar 5 E huir \_"":.I.—al' Wil must create a new MathWorks acoount, orn, Click cancel and Ig E IS5 _':-.l'.-'l

Create MathWorks Account

Email Address

fer a fully functional experience on ThingSpeak with limits on certain functionality. Commercial users may sign up for a

sting MathWorks acoount.
£

Commercial Use HowtoBuy  Signin  Sign Up

Tor commercial, academic, nome and student usage.

[ 0 , :

s sire requsned inkonmmation

B 7o s I O ganLEnon's MATLAR boonsa, use § — DATA AGGREGATIOM

L J L] AND AMALYTICS
Location - L1 ThingSpeak
R : A MATLAB

-—| .

Flrst Mame ] ?
L ]
- ] ’

Last Name -: SMART CONMECTED DEVICES

ALGORITHM DEVELOPMEMT
SENS0R AMALYTICS

RIS SHRER A
Department of Science
and Environmental Studies
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™ ThingSpeak Set Up (2)

|:| ThlﬂgSpEﬂ o Channels ~ Apps~  Community  Support ~

/[ My Channels Step 2: After login
\'t/ ‘ThingSpeak’, click
\
M y ACCO un atched Lhannets Channels and choose ‘My
Public Channels Channels’

|:,.| ThingSpeak"‘ Channels~ Apps Blog  Support ~

Welcome! You have signed up successfully.

My Channels

== |

S ERRERA
Department of Science
and Environmental Studies

Step 3: Click New Channel »}
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ThingSpeak Set Up (3)

New Channel

“1OT TESTING” (for example)
Name IOT TESTING

Description

Field 1

Field 2

Field 3

Field 4

o

| “Temperature”

Step 4: Enter the name of
the Channel and add a

name in ‘Field’ to record
the data.

L_,-l Thingspeak“ Channele - Annc~  Devices  Support~ CommercialUse ~ HowtoBuy LK

. loT Temperature Sensor

Channel ID: 161455
Author: mwa0000021399880
Access: Private

Private View Public View Channel Settings Sharing AP| Keys Data Import / Export

Add Visualizations H Add Widgets H Export recent data MATLAB Analysis MATLAB Visualization

Channel20of2 < >

Channel Stats

Created: T.days.age
Lastentry: 1.days.age
Entries: 33

Field 1 Chart Z O & x

15MH, loT Temperature Sensor

emperature

14:50 14:55 15:00 15:05
Date
ThingSpezk.com

S ERRERA
Department of Science
and Environmental Studies
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Thing

2. Edit(clear data)

Speak Guideline (1)

3. APl Key (Coding)

1.Share

4. Download data(Excel)

Access: Private

15MH, lo

Channel ID: 161459
Author: mwa000004

™

Channel Apps ~ Devices~ Sup .mercial Use How to Buy

ure Sensor

Private View Public View Channel Settings Sharing APl Keys Data Import / Export
Add Visualizations ’ l Add Widgets H Export recent data MATLAB Analysis MATLARB Visualization
Channel20of2 < >
Channel Stats

Created: T.days.age
Lastentry: 7.days.age

Entries: 33

Field 1 Chart Z O & %

15MH, loT Temperature Sensor

Temperature

25

14:50

14:55 15:00 15:05

Date
ThingSpezk.com

MBS RIRHERA
Department of Science
and Environmental Studies
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1.Share

L] ThingSpeak

Color Test 3.0

Channel I0: 1295560
Author: mwald00021225182

Access: Private

Private Vi Public View Channel Settings Sharing AP Keys

This channel is not public.

To make this channel public, navigate to Sharing

Blog | Documentation | Tutorials | Terms | Privacy Policy

Data Import { Expart

2021 The MathWorks, Inc.

hingSpeak Guideline (2)

2. Edit(clear data)

I:!ThingSpeak'“ channsls - Apps - uppoit- Commerdial is=  How o Euy .

Private View Public viea channel sattings g g AP HEys Data Impost/ Export

Channel Settings Help

Crannels stzre all S dabs that o ThingSzeak applization solects Esch channelinsludes
glus thras fislda for lzcation 2ats and om
|, wzu zam uas TeingSceak sgza tan

Percentage complete 303

Channel ID 1283360

Mame Caler Tast2.0 e e
Channel Settings
Duscaipion - Percentage compiete: Calulabed faasd on duts erieeed ints Shecizus finida ofa
chanmal Ertes $he nama, descesian, lsoabian, URL vides, and tagats someletesmur
B 2 San, UAL vides, and I
Field 1 R 5 = Channel Hame: Entee o coicue name for the ThisgZz sak channal.
= Description: Snter s descripban o the ThingZzeak cannal
Field 2 Tamzarwturs -] = Fields Chpck b es bz anasls the Fald, and seiee s Fald mame Eazi TeimgSraak
zhamn Farow iz = 2 Sal
Field 3 Tarmparsiurs = + Metadata Eeiecinfarmatan assut shannal dat, insluding JEO K, 04, o CEV data
) = Tags: Erbar kuyuesrda that idensi the chassal, Tezarats ta smma
Field 4 Tamzarsture ]
= ILinikto Extennal Site: (Frou heve s that candsinainformation aboutyour
Thingizeas chasnal, sz
Field 5 Tarzarsture ]
= Shaw Chamnel Locamion:
Field & Tamzarsture ] tize i= ducimal dapreaa. For e, the
aTa.
Field 7 Tarzarsture ] v in decimal dagans. Fomasamgle, e
Field 8 Tarzarsture ] . lwatize pzation metea. Far asnecle, the aleation of
smnm.
Metadata « Wides URL: Fyeu 2 yides that dinzlaya yzur crannal
i e ath o b vidas AL
= Linkto GRHUb: Fros smre o TeingSzeat code om Bieeuk?, sxasify Ere G
Tags rescaiory USL.
b :
T Using the Channel
Link to Exbersal Site [ o an ek data inds msmarnel frem a dwvin, voakaite, 5 amskher ThingaSeeak soannel o
zar Hran vaua bze data and Swsaisem & uaing Tonaleeak 4205
Link to GitHub bz gtk sem
Elevation U

ShowChamnel O
Location

Show Video [u]

ShowsSatus O

nt to clear all feed data from this Channel?

Clear Channel

S ERRERA
Department of Science
and Environmental Studies
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3. API Key (Coding)

Private View Public View Channel Settings

Write AP Key

GVU4MXNZ2ZMSSUEVR

Read API Keys

Key BIJSIGUD1YN2S2KP

MNote

Sharing AP| Keys Data Impaort | Export

Help

AP keys enable you to write data to a channel or read data from a private channel. API
keys are auto-generated when you create a new channel.

APl Keys Settings

* Write APl Key: Use this key to write data to a channel. If yow feel your key has
been comproemised, click Generate New Write APl Key.

+ Read APl Keys: Use this key to allow other people to view your private channel

feeds and charts. Click Generate New Read APl Key to generate an additional
read key for the channel.

+ Note: Use this field to enter information about channel read keys, For example,

add notes to keep track of users with access to your channel.

APl Requests

Write a Channel Feed
https://apl.thingzpeak. conf/update?apl Rey=CVU4MNIIMSSUEVREFia]ld1=0

4

3

CJThingSpeak™ chamnel:-  Apps-

Color Test 3.0
Channel 10: 1295560
Author: mwal000021225182

Access: Public
Private View Public View Channel Settings

Import

Upload a CSV file to import data into this channel.
File Choose File | o file chosen

Time Zone [EMT=00:00) UTE

Export

Download all of this Channel's feeds in C3V format.

Time Zone (EMT+00-00) UTC

Elog | Documentstion | Tutorials | Terms | Privacy Policy

Sharing

APl Keys

Diata Import [ Expart

Help

Import

The correct format for data imgort is provided in this CSV Import Template File. Use the
field names feld1, feld2, and so on, instead of custom field names.

CSV Import Format

datetime, fieldl,field3, fieldd, fields, elevation
2¥19-81-81T1A:11:12-85:88,11,33,44 83,18

Other Impert and Export Options

You can also use MATLAB, the REST API, orthe MQTT AP to import and expart channel data.
Resd Dats
Write Data

4. Download data(Excel)

*GMT+8:00 — Hong Kong

2 © 2021 The MathWorks, Inc.

S ERRERA
Department of Science
and Environmental Studies




B ERE

The Education University
of Hong Kong

O
=
—=

hingSpeak & Excel Reference

Q3o I
A | C D M | N | O | P Q R | S | T | U |

1 |created_a entry_id Gold White Light-Yell: Green Yellow longitude elevation status

2 |2021-02-0! 1 25.1 23.3 23.8 23.7 23.4 24.3 24.1 23.7

3 |2021-02-0! 2 25.2 23.9 24.9 25 24.3 25.6 24.9 24.7

4 |2021-02-0' 3 25.8 24 25 25.3 24.5 25.6 24.9 24.6

5 |2021-02-0! 4 26.5 24.2 25.1 25.2 24.6 25.7 25 24.8

6 |2021-02-0! 5 27.1 24.5 25.5 25.6 25.2 26.4 25.5 25.6

7 |2021-02-0! 6 27.7 25.6 26.6 26.8 26 27.3 26.6 26.8

8 |2021-02-0' 7 28.6 26.6 27.9 27.9 26.8 28.3 27.5 28.1

9 |2021-02-01 3 29.9 27.7 29.1 29 27.7 29.2 23.4 29.2
10 2021-02-0¢ 9 318 29 30 30 285 301 293 307 Color_Test(final2.0)
11 2021-02-0' 10 33.7 30.3 317 3L1 29.5 3L2 30.1 32.2 o
12 |2021-02-0' 1 35.7 315 33 32.3 30.4 32.1 30.9 33.6 ——Black s Gold White LENt-Yellow! smmmmGreen s fed Vellow smmmBlue
13 |2021-02-0' 12 38 33.1 34.1 33.4 31.2 33.1 319 34.9 70
14 2021-02-0' 13 39.8 34.6 35.4 314 32.2 3 33 36.5
15 |2021-02-0' 14 41.9 35.9 36.9 35.2 33 34.8 33.6 28 50
16 |2021-02-0' 15 a4 37.4 ET:) 36.3 33.8 35.7 34.4 39.2 _ s
17 |2021-02-0' 16 45.6 38.7 39 37.1 34.8 36.7 35.1 40.4 E
18 |2021-02-0' 17 47.5 39.8 40.2 38.1 35.5 37.5 35.7 41.9 5 40
19 |2021-02-0' 18 48.8 41.3 a1.3 38.8 36.2 38.1 37 43.1 = 20
20 |2021-02-0' 19 50.6 42.3 42.4 39.5 37 38.9 37.5 a4 S
21 |2021-02-0' 20 52 43.4 43.3 40.2 37.7 39.4 38.2 45.2 F 20
22 |2021-02-0' 21 53.4 44.3 43.9 41.2 38.3 a0 38.8 46.2
23 |2021-02-0" 22 54.6 45.6 a5.1 41.8 38.9 40.5 39.8 a7 0
24 2021-02-0' 23 55.6 46.5 a6 42.4 39.4 41.2 a0.1 47.8 0
25 |2021-02-0" 24 57.4 47.4 46.7 43.1 40.1 41.7 40.5 43.8 1 1 pal 31 1 51 61 71
26 | 2021-02-0' 25 58 48.4 47.5 43.7 40.6 42.3 a1 49.4 TIME (3)
27 |2021-02-0' 26 58.8 49.3 a3 a1.1 a1.1 42.7 41.9 50.3
28 |2021-02-0' 27 59.6 49.9 48.7 44.6 a1.5 43.3 42.4 51.1
29 |2021-02-01 28 60 50.9 193 45.1 421 43.9 42.8 52 3.33333E+81
30 [2021-02-01 29 60 516 49.7 45.9 42.5 a4.1 43.3 52.2 !
31 |2021-02-0¢ 30 60 51.6 49.6 45.3 42.2 43.7 42.3 52.2 EXCG' (REFERENCE)
32 |2021-02-0' 31 60 51.5 49.1 44.8 421 43.1 42.3 51.7
33 |2021-02-0' 32 60 51.2 48.8 a4 41.7 4z2.4 42 51.5
34 |2021-02-0' 33 60 50.8 48.2 43.6 a1.3 a2 41.8 50.7
35 |2021-02-0" 34 60 50.6 47.6 43.1 a1 41.2 40.9 49.8
36 |2021-02-01 35 59.2 49.6 46.7 42.4 a0.4 40.6 40.8 a3
RT_ 2021-02-mp 36 581 4593 463 41.7 9.6 A0 A0.2 483
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" ThingSpeak Public View Sharing

testing

Channel ID: 1281894
Author: mwa0000020852618
Access: Public

Private View Public View Channel Settings APl Keys Data Import / Export

Channel Sharing Settings Help

() Keep channel view private ThingSpeak allows you to control who can view the data in your channel. Irrespective of

W5 re channel view with everyone the 5.E1:t|ngs on this t.?l:ll1 reading data from or writing data to the fields of a channel
requires the appropriate APl key for the channel.

O Share channelview only with the following users:

Channel Sharing Settings
Enter email here
* Keep channel view private: Selecting this option keeps your channel private.

Only you will be able to see the channel view.

* Share channel view with everyone; Selecting this option makes the public view
of your channel viewable by anyone browsing the ThingSpeak website.

* Share channel view only with the following users: Selecting this option shares
the private view of your channel only with specific ThingSpeak users.
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Power supply for
iot:bit

T

—USB power supply

WiFi module
RX P12

It : 2.a
EE E [TX P8

CR1220
Battery holder

. DS1307 RTC

bel 4 s o‘v w‘v‘v‘“o‘ﬁ‘i‘ﬁx’xﬁﬂl'.ﬂﬂﬂ @

JUHgEYUYuLLY (] ALOLGLUE UL 0L NP
@@@@@@@_

S = Data pin
V = 3.3v power
G=GND

Y f
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MakeCode extensions

lot-environment-kit

iot-environment-kit

?l-_! . CLASSROOM  STIWKERCADIM

=
1
g ﬁl ¢ .'
iot-environment-kit

Environment and Science loT Kit for

micro:bit

‘s

o

. Ti-nod

minode

mi:node kit{micro:bit loT Starter Kit
by element14) driver package for

2

S ERRERA
Department of Science
and Environmental Studies



B ERE

O
- S . .
s Coding (ThingSpeak)

on start

set ESP8266 RX P8 * TX P12 * Baud rate 115200 =

connect Wifi SSID = KEY = uhk+IoT+2018 "

Drag in these blocks.
Then enter the Wi-Fi name and

every @l 4 ms the password.

if Wifi connected true = then

show icon &:sss w
a

if ThingSpeak connected true = then

show icon

®

https://makecode.microbit.org/ Ty7MEfY7plLv6

forever

show number temperature (°C)

connect thingspeak . Change the API key (Copy the API
. key from your ThingSpeak account)

set data to send ThingSre-l

Write API key = UPTXHTON7TIA|LNO

Field 1 = temperature (°C)
Upload data to ThingSpeak

JEVEE)N 2000 *
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"~ IFTTT (If This Then That)

2G> SR TS

. [ .

IFTTT A A8 RAZ A 2518 (S B ARG - AR B Z AV E B S
BRERLHYEE » REWEEHEEREE -

2 (E(This)” HYEREGAHE R “fscas(Trigger)” - W@ ITAE BN EHYTT A 5

M ANE (That)” RIATTHE<> o AEIFTTTHHE S " (Channel)” o Z{E “AIFIE
[EFAEAME" FNEHE 58 Ry (L7 (Task) -

IFTTI

1l

/I

I
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1. =} IFTTT MR (https://ifttt.com/)

Explore Plams Developers Log in

Every thing works

better together Get started

Quickly and easily automate your favorite apps and devices,

e

2
m m - Continue with Apple, Google, or Facebook

Get started withIFTTT

Continue with Apple

Continue with Google

Continue with Facebook

Or use your email tr login

i HEBRRERA
-y Department of Science
\vl and Environmental Studies


https://ifttt.com/

:- BT

-

The Education University

of Hong Kong

2. IFTTT Webhook &

/
- Then That \
My Applets Explore  Developers Upgrade ) O

This trigger fire:

Maker service sett

Receive a web request

ry time the Maker service receives a web request to notify it of an event. For information on triggering events, go to your

s

s and then the listed URL (web) or tap your username (mobile)

Event Name

underscores

The name of the event, like "button_pressed" or
"front_door_opened". Use only letters, numbers, and

Create trigger

You're using 0 of 2 Applets

If This ©

Choose a trigger

&%

Receive a web
request with a JSON
payload

This trigger fires every
time the Maker service
receives a web request to
notify it of an event. For
information on triggering
events, go to your Maker
service settings and then
the listed URL (web) or tap
your username (mobile)

Webhooks

Receive a web
request

This trigger fires every
time the Maker service
receives a web request to
notify it of an event. For
information on triggering
events, go to your Maker
service settings and then
the listed URL (web) or tap
your username (mobile)

2

Suggest a new
trigger

Choose a service

All services

Q

webhooks

CgC

Webhooks

MBS RIRHERA
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Choose an action

:~ S Choose a service
.: The Education University

of Hong Kong

. 5 N
3. B2 IFTTT EMAIL &= Al sarvices hd

Q| email

You're using 0 of 2 Applets

Send me an email

This Action will send you +
an HTML based email.

Images and links are
supported.

| JE Y —

Suggest a new
action

Th e n Th at o E Complete action fields

Send me an email

This Action will send you an HTML based

email. Images and links are supported.

S M

Applet Title

Sub]ect

The event named "

" occurred on the Maker

If Maker Event "name"”, then Send me an email at R =haoks e tics

wangzhenping1994@gmail.com

Add mgredlent

by wangzhenping1994 74/140 Bo dy

| What: liEweer—_i, .,

. 723 fg VLG A OccurredAt S3e0es
Ema | I Ijq e 9& Microbit Temperature Data:

Add mgredlent
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4. Thingspeak ¢ &

[ ThingSpeak™

Channels -

Apps ~ Community

Support ~

My Channels

New Channel

Name

a' Environmental Data

L

i}
[+%]

Private | Public | Settings | Sharing

APIH

& mocrohit DATA

1EBodyr » & u] LLEH A Channeld

g
AT - {“data” :

HAPQRHBFIDEIRE

All Apps
MATLAB Analysis
MATLAB Visualizations
Plugins
ThingTweet
TweetControl Created
TimeControl

2017-11-13
React

TalkBack

ThingHTTP ™

2018-01-10

Updated

2018-03-27(

2018-05-01:

LR EUE St A EIFTTTHY

“%% channel_2009185 field 1 %%"}
EITEHY Channel ID

Apps / ThingHTTP / temp | Edit

Name Temp

API Key ON7A1C1DO379GR5G @

URL https://maker.ifttt.com/trigger/name/json/with/key/hVI3mL_1

HTTP Auth
Username

HTTP Auth
Password

Methg

application/json

Contffnt Type

HTTRVersion

Ho

Headers

Name
Value
remove header

add new header

Body ["data" : " %%channel 2009185 field_1%%"}
7~
Parse String

Save ThingHTTP

S ERRERA
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I F T T T Explore Solutions v My Applets .

S> N4
If Maker Event

"poison_detection”,
then Send me an email

Webhooks

Learn to use webhooks and integrate other services on
IFTTT with your DIY projects. You can create Applets
that work with any device or app that can make or
receive a web request. If you'd like to build your own
service and Applets, check out the IFTTT Developer
Dashboard. Connect a webhook to any of the 750+
apps and services on IFTTT.

‘ Documentation ’
-

at
hichim@friends.eduhk.
hk

Edit title

by hichim

a1

— Your key is: hVISmL_1rXzTEgmZRO0u RijrYCJIukUiULPwFFAuMWB
Connected Back to service

To trigger an Event with an arbitrary JSON payload

More details

Make a POST ar GET web request to:

https://maker. ifttr. com/trigger,| {event} |/ json/with/hey/hVI3ul_lrXzTEmmZROuRZ jE1ryC ] lukl i ULPFFACMNE

MBS RIRHERA
Department of Science
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.- BB E Apps /| React /| temp_react / Edit
.- The Education University
M of Hong Kong React Name
temp_react
|:| Thlngs peak™ channels- Apps~  Devices~  Support~ Condition Type Numeric y
My Channels
y Test Frequency On Data Insertion v
|OT_ DATA My Image Channels
Watched Channels . . Condition If channel
Channel 1Df 2009185 ErimEEUE
TR Public Channels |OT_DATA (2009185) v
Author: tianxiajianye
Access: Private
field
1 (temp_data) v
is greater than v
I:] Tl"lirlgspeak”I Channels~  Apps~  Devicesv  Support~
All Apps =
Apps & React MATLAB Analysis
MATLAB Visualizations Action ThingHTTP v
ThingTweet then perform ThingHTTP
Name Created TimeControl Temp v
React
temp_react 2023-01-17 TaIRBack

Options O Run action only the first time the condition is met

i - I ThingHTTP - - o
‘ View | Edit ng ® Run action each time condition is met

http://wiki.elecfreaks.com/microbit/wisdom-life/microbit-smart-science-iot-kit/how-to-use-IFTTT/
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on start

HuskyLens initialize I2C until success

set mushrooms * to
HuskyLens switch algorithm to Object Classification w

if mushrooms <

set ESP8266 RX P8 * TX P12 v Baud rate 115200 v

el DI ToT NN 'eduhk+IoT+2018"

show icon

else if

Vgl 5000 v WIS

if ThingSpeak connected true v then

show icon

@

show icon connect thingspeak

C

if Wifi connected true = then

set data to send ThingSpeak

SR W SN H7Q4XPW6YOSX7GFM |

Field 1 = mushrooms *

@

show icon

®

Upload data to ThingSpeak
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https://www.edb.gov.hk/tc/curriculum-development/kla/technology-
edu/resources/innovationandtechnologyeducation/resources.html
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