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Final Goal

You will understand Product Introduction/Structure
Build 1-2 cases of the product

How to build a scene

Hardware feature and operation

Model operation

Learn basic wifi, and thingspeak
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Learn Al n8n automation (Understand the concept)
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4. 10T Case 10: Home Health Data Monitoring
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Smart City loT Starter Kit for micro:bit

1. Suitable for P4 — S5 students (computer
science subject)

2. loT programming and building a smart city

3. The Kit set includes 11 user cases, allowing

students to create their own dream modern
cities.
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https://www.smartcity.gov.hk/mobility.html



https://www.smartcity.gov.hk/mobility.html
https://www.smartcity.gov.hk/modules/custom/custom_global_js_css/assets/files/HongKongSmartCityBlueprint(EN).pdf

WHAT IS SMART CITY?

Smart city is a framework, integrating the information and communications technology (ICT) to improve the
city's sustainability, efficiency and quality of life, in 6 major area - mobility, living, environment, people

government and economy.
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SMART LIVING
Using
loT/technology to

\ improve the /

stanc’ ‘ing

SMART GOVERNMENT
government that support
the adoption and
development of
technology in public/
private sectors and city
infrastructure

SMART
ENVIRONMENT
Monitor pollution and
reduce waste,
develop a green

SMART ENCONOMY
strengthen the current
economic pillars and
develop new pillars with
technology

SMART MOBILITY
Enhance the travel
experience by

Kproviding real time

information /

SMART PEOPLE
Provide training
programming to

nurture IT
professions



1. Core ESP32 IoT Bit

1. Brand NEW ESP32 WIFI loT Extension
Board

2. The most power and stable on WIFI
(Thingspeak, IFTTT, mobile app
control, Cloud Control, O to O)

3. Focus on “loT scene” designed loT
Extension board




2. The built-in model and City Ma

[l 9 models include Smart Street Light, Smart Traffic Light,
Rubbish bin. (All are already basic element on City)

0 a2 Map is good for student easy to start
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SMARTHON

PART LIST

SMART CITY 10T

STARTER KIT
FOR MICRO:BIT
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Complete Online Documentation

N/ SMARTHON

& Smarthon Smart City loT Starter Kit

1. Introduction
2. IoT:bit Introduction

3. Getting started: Add the
extension

4. First step: Connect the micro:bit
to the Wi-Fi

5. Chapter 1: Upload Data to
ThingSpeak

6. Chapter 2: Send Email by IFTTT

7. Chapter 3: Direct Control
micro:bit by App Inventor 2

8. Chapter 4: Cloud Control
microzbit by IFTTT

9. Chapter 5: Object to Object
communication

©10. Case 01: Automated Smart
Playground Lamp

10.1. Goal
10:2. Background

103. Part List

104. Assembly step

10.5. Hardware connect

10.6. Programming (MakeCode)
10.7. Result

10.8. Think

8 Read the Docs

https://smarthon-docs-en.readthedocs.io/en/latest/smartcity/1_Introduction.html

10.2. Background

What is smart playground lamp?

Smart playground lamp is a lamp which can open automatically when someone passes by. Installing
an auto-light can help the earth save electricity. When no one passes by, the light will automatically
turn off.

Smart playground lamp operation

Motion sensor should be able to detect if there are people moving in the playground.
If there are people moving in the playground, the LED light should turn on, vice versa.

Case 01 Concept Diagram

Start: disable
mirco:bit LED

Motion Sensor

Check again

LED Turned ON LED Turned OFF

Pause 10
seconds

10.3. Part List



https://smarthon-docs-en.readthedocs.io/en/latest/smartcity/1_Introduction.html

Case 1 demonstration:

@ Automated Playground Lamp

White LED &——_

N\

SMART
ENVIRONMENT
Monitor pollution and
reduce waste,
develop a green
community

Motion Sensor

Energy saving







Case 2- Case 5:

They are also basic, no loT element

100% Full

SMART . * SMART
MOBILITY al ENVIRONMENT
Garbage Disposal System
SMART e
ENVIRONMENT ) OF . SMART
. ' / MOBILITY
i & N

Urban Noise Detection Car Speed monitoring




Case 1 practice: Automated Smart Playground Lamp

@ Automated Playground Lamp

White LED &——




11. Case 02: Smart Car park Access Barrier

Level: % % % ¥¢ v

/ Ultrasonic
Distance Sensor

\
\—e 180° Servo




12. Case 03: Garbage disposal system <

Level: ¢ % 3% ¥ 3%

Distance Sensor

Multi-colour LED




13. Case 04: Urban noise detection -

Level: ¢ & 3% Y& ¥

OLED Display I )

Noise Sensor




14. Case 05: Car speed monitoring <

Level: o % % ¢ ¢

Ultrasonic Distance Sensor/

/

OLED Display

=




Case 6- Case 11:

They are all 10T cases

Temperature &
H midity Sen:

L JThingSpeak

SMART LIVING

6 A :'_'..7, ’ IThingSpeak

Case 06: Weather Statlon

0o

SMART LIVING

Case 07: Smart Defense System




”— MIT

APP INVENTOR

SMART LIVING

Case 09: Smart Door Control




S,

SMART

Cloud Control

SMART LIVING Case 10: Smart Street Light Case 11: Roof garden clothes rack

SMART
MOBILITY

020 Communication

Case 8: Smart Traffic System




First Step: We need to connect micro:bit to the Internet

on start

Initialize TIoT:bit TX P16 v+ RX P8 =

Set WiFi to ssid VWGl " 12345678 "

On WiFi connected IP_Address Device ID

show icon




Introduction to the loT bit




USB

USB Supply

Power On/Off Switch

Turn On/Off the Board

3.7V Lithium Battery

Rechargable Battery

6V Battery

Includes 1.5V x 4 2A Batteries

ESP32

Connect to the WiFi

GND
LKe)
X

Direct Access Port

Directly Plug Sensors and Actuators

Microbit Edge Connector

Used to Plug the micro:bit

OLED Display

Shows Information

/“

100001 O
GND VDD SCK DA i
o))
S1 52 S3
6 791213 141SE E
.ﬂﬂ.ﬂﬂﬂ

Buzzer On/Off Switch

Turn On/Off the Buzzer at PO

Buzzer
Make Sound with Music

GVS Port

13 Channel Standard GVS Port

Crocodile Pin
Used with Crocodile Clips
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Provides a socket for micro:bit to be installed
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Provides three different type of methods to power on the expansion board and micro:bit. You can either choose the
common 5V USB power, or 2 different ports which connect to 3.7V-6V battery box.
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OLED module
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Lead out pins for the module. 13 different actuators and sensors can be connected at the same time.




GND VDD SCK SDA

10000+ (ltx I

Q)

ESP Servo
S1 S2 S3

The built in buzzer (picture on the left) is connected to PO. The buzzer can generate different sounds and
melodies. However, when connecting modules to PO, make sure to turn off the buzzer using the switch (picture
on the right.)
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These are rapid access ports. 3 Pin sensors can be connected immediately without needing to use cables. Ports

correspond to pins PO, P1, P2.
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Two ports are reserved for the 4 Pins Module. Each port can connect to sensors that require to 1/O pins such as
distance sensor and motors. In total there are 4 I/0 pins being used, they correspond to P12, P13, P14, P15.




Introduction to the Smarthon Series




1. Electronics




Support both female & male Q Standard Color (Easy to learn
electronics)

Black - GND
Red- VCC White — Another signal

Yellow - Signal




3 pins and 4 pins support all G Easy to identify “Input” or “Output”



e Easy to extend, . _
convenient to build model e Module is designed to mount on models




Adding the extension




i |

New Project

Go to MakeCode, create a new project.




Project has no name @ ©

Give your project a hame.

new project|

Give the project a name.




(2] a' = Microsoft

3= Project Settings

*%+ Pair device

= Print...

@ Delete Project

Click “ E and choose “Extensions” in the pull-down menu.




github.com/smarthon/pxt-smartcity Q

User-provided extension, not

srdorcad

Search “https://github.com/smarthon/pxt-smartcity” and click “smartcity”



https://github.com/smarthon/pxt-smartcity

Input
Music

Led

Bl smartcity

.l Radio

You should see “loT:bit” and “SmartCity” extensions.



4. Building a Smart Lamp




® Automated Playground Lamp

White LED ’X

)

|\ |

\
\—0 Motion Sensor




micro:bit (1) loT:bit (1) White LED Light (1)

-o- -~ *

Motion Sensor (1) 3-pin module wire (| M4*10mm Screw (4)

A2

QO '\

M4*10mm Nut (4) Screwdriver (1) A1-A3 Model (1)

A3

Al

Parts List




Smart Lamp

e Task

o Make a smart playground lamp by detecting the motion nearby.
What is a smart playground lamp?

o Smart playground lamps can be opened automatically when someone passes by. When

no one passes by, the light will be turned off automatically to save electricity.

Smart playground lamp operation

o Motion sensor is used to detect if there are people moving in the playground.

o If there are people moving in the playground, the LED light will be turned on, vice
versa.




Case 01 Concept Diagram

Start: disable

mirco:bit LED Motion Sensor;

There are
people
(Motion sensor
triggered)

LED Turned ON LED Turned OFF

Pause 10

seconds

Check again

Concept Diagram




Model Assembly




Part list:

s 2

~D <

PIR Motion Sensor

White LED
=
,/ I n M4 nuts X2
(A1 | ‘ M4*10mm screws X2
( A1-A3 Model
(e} (&)
(A2

Step 1. Attach motion sensor and white LED to A1 model with M4 * 10mm screws and nuts.




Step 2. Assembly completed!




Hardware Connection




100004 (O Wtx

i

0)
)

1. Connect Motion sensor to the PO port of loT:bit
2. Connect LED light to the P3 port of loT:bit




Programming




Step 1. Disable micro:bit LED.

Snap led enable false to on
start’ Drag on start block from
Basic. set Led enable is false (as
P3 is used for micro:bit LED by
default, LED needs to be disable
before using P3)

Note that when P3 is used as LED

in default setting, LED needs to
be disabled.

on start

led enable

false =




forever

if Get motion (triggered or not) at Pin

Step 2. Turn on LED by motion sensor
Drag ‘forever’ block from "Basic'.
Snap ‘if statement’ into forever'.

Set ‘get motion (triggered or not) at PO = true” as condition of "if statement”™ which when motion is true
there is someone passing by.




Turn White LED to @ at P3 »

=IO G YN 10000 »

Step 3. Turn white LED to 1023 at P3 as turning on white LED and pause 10 seconds.




else

Turn White LED to o at P3 »

®

Step 4. Else, turn white LED to 0 at P3 as turning off white LED.




on start

led enable false =

forever

then

true =

Turn White LED to o at P3 »

®

Final Program




The final result







Smarthon Smart Home loT Maker Kit for Micro:bit

1. Suitable for P2 — S6 students (GE, Information

SMAR{( HEO‘%'I[K\?{. \

= MAI
N FOR MICRO Blj ‘

Technology etc)

2. Building a Smart Home with Internet of Things
(loT) and programming

3. Includes 13 use cases, allowing students to
create their own dream smart home

4. Specially designed for STEM group activities /

courses
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Use technology to
reduce energy
consumption

i

Enable home device
automation through
the Internet of Things
(loT)

W . ‘
Automation: I T / Energy Management

Health
Protect and improve
people’s health
through monitoring
technologies

Security:
Use technology @
to monitor and Internet of Things (loT)

protect home Home Entertainment Connect and communicate

safety Enrich the home with various devices through
entertainment experience a network




2. Built-lIn Home Models and Furniture

Model included in the kit allows students to create their own smart home freely

o

o 7 furniture models include sofa, table, cooking stove etc.

e L

Table
Fan Stand Fridge Bed

Decoration display .
Cooking stove S =

1 house model that can be built in 3 styles

Big House Model Open Style Model  Small House Model




2A. 3 Styles of Home Model
e 3types of home can be created from the provided model

Small House Model

o

/"

Big House Model

Open Style Model

>




2B. High Flexibility

e Students can freely install sensors on various parts of the house models

o Sensors can be installed at different heights and positions on the walls in various rooms




2C. Room Partition

e Students can freely build rooms on different parts of the house models




House Model: Part Code E - Interior Wall

o 0 0 o=

E1

E1 Model (1)
[Long Sensor Wall]

E2 Model (1)
[Short Sensor Wall]

Model E3 (1)
[Long Sensor Wall]

2 Sensors + Motor Stand

1 Sensor + Motor Stand

1 Display

Model E4 (1)
[Sensor Display Wall]

1Sensor + 1 Display




@ Housing Safety and Security

Case 4 Case 5

Toilet Water Leakage System n\ Smart Fridge Alert

Case 11

o Kitchen Safety Flame

Case 2 Monitoring Alert

Security Vanguard Alarm ©
System

Case 6
Mechanical Password Switch Door




e o Environmental Health Living

Case 1
Smart Saving Light Bulb

Case 10
Home Health Data Monitoring
Case 9
Smart Digital Morning Clock
Case 8 Case 3

Automatic Sunlight Detecting ©
Curtain

Environmental Motor Fan




Relaxing Home Automation

Case 12

Room Smart Colourful Light
App Control

Case 7
Smart Remote Control Music

Case 13
-0
Alexa Voice Control Fan

Case 1

Smart Saving Light
Bulb ‘

Case 6
Mechanical Password Switch Door




Smart 10T Intelligent Home

Case 9
Smart Digital Morning Clock

Case 11
Case 10 o Kitchen Safety Flame
Home Health Data Monitoring Alert
Monitoring

Case 12

o Room Smart Colourful Light
App Control

Case 13 ©
Alexa Voice Control Fan




@ Smart Saving Light Bulb

e

O

Energy
Security

Management

Case 01: Smart Saving Light Bulb Case 02: Security Vanquard Alarm System

® Environmental Motor Fan age Detecti

Temperature and Cf

Humidity sensor \

Energy L = . L .
Management OLED Display , Security

Case 03: Environment Motor Fan Case 04: Toilet Water Leakage Detection System




® Mechanical Switch Password Door

Security
Energy
Management i@i
Automation

Case 05: Smart Fridge Alert
., Living Room _

@® Smart Remote Control Musical Light
" n h
\ | [ ¥l
\| <
| / Multi-colour LED

Entertainment foe}

Case 07: Smart Remote Control Musical Light Case 08: Automatic Sunlight Detecting Curtain

+ Energy

Management

{3

Automation

Micro:bit
Remote




(NTP)

@ Smart Digital Morning Clock fRtemetTime

@

Personal
Wellness

\o OLED Display

 Room |
i

O

NTP - Time Synchronization

©

Internet of Things

loT
(loT) Case 09: Smart Digital Morning Clock

(« D) _
/ CThingSpeak™ ® Home Health Data Monitoring
m O

OLED Display
Personal
Wellness

Temperature and
Humidity sensor

[ 1ThingSpeak

Internet of Things

loT
(loT) Case 10: Home Health Data Monitoring




® Kitchen Safety Flame Monitoring Alert m

Buzzere—
Flame Sensor o—\
[

©
Multi-colour LED

Security

Internet of Things
(loT)
Case 11: Kitchen Safety Flame Monitoring Alert

® Room Smart Colourful Light App Control
[ ]
U

Multi-colour LED -/

@

Personal
Wellness

” MIT

APP INVENTOR

©

Internet of Things

(loT) Case 12: Room Smart Colourful Light App Control




Internet of Things
(loT)

{03

Automation Case 13: Smart Fan Voice Control

Voice Assistant - Voice Control







Home Automation

A home automation system is a system that integrates and controls household
appliances and devices through a network. Examples include security systems, heating
and air-conditioning systems, video systems, and audio systems.

After receiving information from connected devices, the home automation system can
automatically execute preset commands to control appliances throughout the home.
Users can also remotely control household devices at any time and access their real-time
status and information through the system.




Home Automation — Examples

e Voice-Controlled Lights
e Scheduled On/Off Control for

Appliances




What is a Smart Light Bulb?

Smart light bulb is a smart light bulb that helps automation and saving electricity. When
there is people coming in, the bulb will be turned on automatically. People always forget
to turn off the light when he/she leave. After 10 mins, if there are no any motions inside

the room, it will close the LED to save energy.




Smart Saving Light Bulb Principle

Motion sensor is used to detect the presence of human activity in the room. If there are people moving in the room, the light bulb will be
turned on, vice versa.

Case 01 Concept Diagram

Read Motion
Sensor

ere are people
(Motion sensor .
triggered) Check again

LED show White LED show Black
Color Color

Pause 10 seconds




Part List

micro:bit (1) IoT:bit (1) M(”v'\}'scz‘g‘;g; '(-1E)D Motion Sensor (1)

~

3-pin module wire (2)  M4*10mm Screw (4) M4*10mm Nut (4) Screwdriver (1)

o - 00 10
E1 E2 J
Model A- C (1) E1 Model (1) E2 Model (1) J1 Model (1)
[Big House Model] [Long Sensor Wall] [Short Sensor Wall] [Bed]
J2 Model (1) J3 Model (2)

[Bed] [Bed]







Step 1

tep 1. To start with, build the Big House Model




Step 2

Pick one corner of the house. In this example, we pick the left upper corner, install the 2 walls (E1 & E2) to build a
small room.

Part list:

O e Model E1

e Model E2




Step 3

Attach the PIR Motion Sensor to model B3 using M4 * 10mm screws and nuts.

Part list:

©
g

* PIR Motion Sensor

e M4 nut X2

*  M4*10mm screw X2




Part list:

e Multi-color LED

® M4 nut X2

*  M4*10mm screw X2




Step 5

Installation completed!




Part list:

)1

[I

J1

J2

1

J3

Model J1 X1
Model J2 X1
Model J3 X2







Step /

The bed completed!




Step 8

Place the bed inside the bedroom.
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strip2 v to NeoPixel at pin P@ v with e leds as RGB (GRB format) +

on start

to | stri f ° with ° led - 2 : .
range ¥ To | StP ¥ R 5 set strip v to NeoPixel at pin Pl v with ° leds as RGB (GRB format) v

strip v show rainbow from o to @

strip v show color red v

strip v show bar graph of o up to @

Variables

strip v

strip v clear
Neopixel

eee Mmore hue a saturation o luminosity o




true v then

set strip v to NeoPixel at pin Pl v with a leds as RGB (GRB format) v

if true v+ then




Final Programming

on start

set strip *+ to NeoPixel at pin P2 ¥ with e leds as RGB (GRB format) w

forever

if

strip v show color white ¥

strip * show color black =

®

https://makecode.microbit.org/ K34gL5h0sgqd







loT Case 10: Home Health Data Monitoring

$ ==

/ CiThingSpeak™ ® Home Health Data Monitoring

Biid /" OLED Display
\—0 Temperature and

Humidity sensor




Goal

e Make a home health data monitoring system by collecting data from the
sensors inside the house. Also use the temperature and humidity value to
calculate the IAQ Score as reference.







Health monitoring is the concept of tracking the conditions of different parameters
inside the user’s house. For indoor, the important parameters to analyze the home
comfortability are temperature, humidity, pm2.5, CO2 and VOC. In this system, we can

base on temperature and humidity to measure the comfortability of the home. With the

too high temperature or too low humidity will also affect the comfortability.







In this case, integrated temperature and humidity sensor DHT11 is used. It will keep track of room temperature,
humidity and IAQ value, display to the OLED and upload to the Thingspeak platform for further analysis.

On Thingspeak
On WiFi connected Uploaded

Function: check_condition

Initialize loT-bit &
OLED

Show

"Very uncomfortable™
on OLED

fery uncomfortable?
(iaq_score < 20)

Connect WiFi

Pause 15 seconds
Check again

-
micro:bit LED
FALSE show Icon "tick™

Get temperature
from DHT11

Show
"uncomfortable™
on OLED

Uncomfortable?

Insert a new line {atscare = 1)

WiFi connected? on OLED

Show
“Discomfortable™
on OLED

Discomfortable?
(iaq_score < 60)

Show Thingspeak
Status

Get humidty from
DHT11

Get IAQ Score

Show
“Comfortable™
on OLED

Show values in
OLED

Call function:
check_condition

Send values to
ThingSpeak

Comfortable?
(iaq_score < 80)

Show
“Very Comfortable™
on OLED

Very comfortable?
(iag_score =< 100)







micro:bit (1) IoT:bit with OLED (1)

~

Screwdriver (1)

Temperature and
Humidity Sensor (1)

/ O g )

3-pin module wire (1) chih ext(e1n)3|on wire M4*10mm Screw (2) M4*10mm Nut (2)

" Model A- C (1) Model E4 (1)
M2*10mm Screw.(4) M2 Nut:(4) [Big House Model] ~ [Sensor Display Wall]
- B 0, O =
E1 K3
Model E1 (1) Model K1 (1) Model K2 (1) Model K3 (2)
[Long Sensor Wall] [Sofa] [Sofa] [Sofa]




Assembly step

Part list:

o 00 oc==

* Model E1

* Model E4

In this case, “Open Style Model” is used as Put the model E4 & E1 onto model A, align
a home base to start with. with holes at model A, B2 and B3.




Part list:

e Temperature and

Part list: Humidity Sensor

© OLED Display
* M4*10mm screw X2

* M2 nut X4
M © M2*10mm screw X4

* M4 nut X2

Attach the DHT11 temperature and
humidity sensor onto model E4 using M4 *
10mm screws and nuts. And the

Attach the OLED display onto model E4 connecting wire should be bended to the
using M2 * 10mm screws and nuts. hole below it.




Part list:

Part list:

— [::] * Model K1
0 0 * Model K2
— * Model K3 X2
s K3
To build a sofa model. Put the model K3 to Put model K2 all together to the

the two sides of model K1. cardboard parts (K1-K3).




Plase the sofa model behind the model E4. Assembly Completed!













All the things are connected to the internet.




Why the things need to be connected to the Internet?
What is the purpose?

Do the control
Upload data

The things can communicate with each other

s cﬁi

. . . l
Use Internet service like email etc o (a l A ' -@ /
ﬁ\% . ot
Smarter ©  m= —internet Of Things 9 T
e A Ut Q)




Step 1. Create Thingspeak channel

Channels ~ Apps ~ Devices ~

Channel Settings

Percentage complete
Channel ID

Name

Description

Field 1
Field 2

Field 3

50%

1119020

My home

Record my home temperature, humidity and IAQ data

Temperature
Humidity
1AQ Score

Go the Thingspeak create an account and create a channel




Step 2. Get channel AP

My home

Channel ID: 1119020 Record my home temperature, humidity and IAQ
Author: tester data
Access: Public

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

Write APl Key

Key | cQZemmmmemem

|

After created a new channel, get the write in API







on start

initialize OLED with width @ e

Initialize IoT:bit TX P16 v+ RX P8 w

Set WiFi to ssid pwd
humidity * to o
temperature v to o
iaq score v to °




Step 2. Show icon “tick” after WiFi connection

On WiFi connected 1IP_Address Device ID

show icon




Step 3. Create the function

il last W check _condition @

if iaq_score w < w @ then

HRS SN "Very uncomfortable”
else if iaq_score w <w @ then @

VS TS T " Uncomfortable”
else if iaq_score w < - @ then @

LTRSS T Discomfortable”
else if iaq_score w <w then @

LRSS T® " Comfortable "
else if iaq_score v L w then @

S LTRSS UM  Very Comfortable

®




Step 4. Read the Temperature and Humidity sensor data

forever

if WiFi connected? then

set temperature v to

set humidity v to -

set iaq score v to




Step 5. Show the data on display

clear OLED display

show string join temperature v @ @
show string join @GUIGTIAIANNE humidity v @ @
show string join @BIUVEIIYTEEN iaq score w @ @

call check condition




Upload to Thingspeak

fieldl value temperature w

field2 value humidity =

field3 value iaq score w

S)
®




Step 8. Check Thingspeak upload status

On Thingspeak Uploaded Status Error_code

insert newline

show string join @ERISUV-GT SN Status @@

show string Jjoin m Error_code @ @







forever forever

initialize OLED with width hedgnt @ B \iri connected: JUICH if

initialize ToT:bit TX P16 ¥ RX P8 ¥ strip v  show color white v

set WiFi to ssid PN "12345678" temperature ¥ to _

humidity » to ° humidity v to strip v | show color black v
temperature v to ° iaq_score ¥ to ®

iaq_score ¥ to ° OLED display

strip v to | NeoPixel at pin P2 v with ° leds as RGB (GRB format) v Ltrine (join — O®
on WiFi connected ipAddress deviceld I - n

show icon

AULGS LUl check_condition @

if < iagscorev < e

ERSIS TN Very uncomfortable”

else if iag_score v < w o ‘then @

FEPRSTSTTN “uncomfortable
— |

show string (IERSIITINEU IS
N
iag score v | < ¥ > then
=
show string (CIZINTICH

else if ¢ iag_score v

PRSI “very comfortable

call check_condition

send ThingSpeak key* (ETUNCIRI NI\l

on ThingSpeak uploaded status  errorCode fieldl value {temperature ¥

X field2 value humidity v
clear OLED display

o = field3 value iaq_score ¥
show string join (ERISUIETIEIH status @@

show string join errorcode | @
pause (ms) @B I

https://makecode.microbit.org/ _Ej6LURdO0OaCRH







on start

Initialize IoT:bit TX P16 + RX P8 =

1 $vE
GND VDD SCX SDA

172.17.24.17

On WiFi connected IP_Address Device_ID

show icon







Smarthon Smart Garden Alol Farmer Kit

e Suitable for P4 — S6 students

e Planting with Internet of Things (loT) and
programming

e Includes 10 use cases, allowing students to

plant with intelligent systems

e Specially designed for STEM group

activities / courses



Planting Materials and Model

Planting materials and model included in the kit

allows students to plant with ease

e 1 plant pot model
e 1 module stand
e Planting materials including soil, seed, wooden

stick, iron wire, cups, pot tray and plastic mat




2A. Plant Pot Model

Fixing hole for water pump tube




2B. Module Stand

Can adjust height



Basic Use Case Overview (Case 01 -
04)




Light Color Control LED ©® Automated Watering System

Case 01: Grow Light Color Control Case 02: Automated Watering System

@ Intelligent Garden Lighting System

Digital Light Sensor

Light: 150 Lx

B

Temperature and Humidity Sensor

Case 03: Intelligent Garden Lighting System Case 04: Smart Humidity Requlation




loT Use Case Overview (Case 05 - 10)




In this kit, you will learn important loT core knowledge

Data Upload

Send Notification Case 6
Cloud Control Case 7,8
Remote Control Case 9
Al Data Analysis Case 10



[ 1ThingSpeak

=

§ T;!ThingSpeal{"f

LCD Display

A\ \WL “W’W%Q :
{ DgltﬂlL\ghtS‘ensob W \W’ \m \ % \ R, -

loT Case 05: Garden Environment Data
Monitoring

loT Case 06: Environmental Anomaly Alert




©® Weather-Adaptive Irrigation

loT Case 07: Automated Lighting Schedule
Control

loT Case 08: Weather-Adaptive Irrigation




n8n

FTT ; -
4 ‘.};\"3 “FPOST&D ) Al Agent ‘}ﬂl?‘ M @ +
7 L ]

Webhook Chat ModeMemory - TooOutput Parser Send a message

- send: message
litem
L4 o + .+ +
SOILOISTURE .
Model
i
5%
Water Pump Switch @) v
Moisture Level History DeepSeek Chat
Model

Load

loT Case 09: Remote Water Pump Control AloT Case 10: Generating Growth Al Report







Goal

Generate plant growth Al report using n8n and send to users via email

1|tem : [ ] 1item

vl & ros— Al Agent —0 M O+
. 0 N o
Webhook Cha;l\'AodeMemory TooOutput Parser Send a message

send: message

DeepSeek Chat
Model




n8n

Workflow automation platform designed for connecting loT devices, Al models and online services
Build end-to-end automation by using a drag-and-drop interface to design workflow logic

e Provide pre-built nodes to receive hardware data, call Al models, process information and send

automatic emails and reports in real time



n8n

e (Open source

e Similar to IFTTT - Connecting apps and services
o Multi-step v.s. Single-step workflow
e  Supports > 1000 integrations (apps, APls, messaging services etc)

o Al agents available

Form Trigger IF node LLM brain Database icon Chat bubble




micro:bit loT:bit | Y REMETARE wee
Data Collection © 7

RIAR | B0 | Wit/ 6|

k13 26 °‘c

R 62 | %

+iRKk5 | 92 | 0-100

HW

581 | 1-65535

BEMHNT -
] BREMRE
o [RBEN)  TRSATER (92)  BXBEEE (581)  THERARGBARAEHRE -

o (EPSSEHF) : 1) URMFIERALMEREFKRTIRENE (WHZBREAURT) | 2) BNRNBEARRTEUBMMY « B EMWEATHARNR
o [RIGEIE) : ETREHORRAR 24 AT ROTENAR  TERNNR - REZENERANRE ; RSMRNAHEE4) SIRENSERS

Data Processing with Al Result Output

: . 1
A j—Pos; item J @ Al Agent l Titem ‘ . g A item i
I ) ——

|
Cha,t ModeMemory - TooOutput Parser Send a message
-7 send: me
1item”
= + =+ S r

sage

v
OpenAl Chat Model







Product v Use cases v Docs v Community v Enterprise Pricing O 185,671 Sign In md

Al agents and workflows
you can see and control

Build visually, go deep with code, connect to anything. Every step of
your agents' reasoning, traceable on the canvas. Deploy on your
infrastructure or ours.

B4 mistral Al £ pelivery Hero dedatech (UA) unbabel

B EESSS—

https://n8n.io/



https://n8n.io/

Step 2: Create_ Warkflow

Personal
Workflows, credentials and data tables owned by you

Workflows Credentials Executions Data tables

Createworkﬂow 1

00(: n8n Dashboard ~ Manage  Help center

Dashboard

Start with a template See more templates
=
M Build your first Al agent Generate Al videos from scripts with Automate Gmail inbox organization with
DeepSeek, TTS, and Together.ai rule-based categorization and smart
. actions
sophia-tang
@ Lucas Peyrin () Verified @ Lakindu Siriwardana Q) Verified @ solido Al ) Verified

I Openinstance ®© 5 min setup =) @ 14 min setup B ® © 5 min setup s M

Running version n8n@2.21.3

814 days left in your free trial Auto-generate Instagram content Al-powered social media content Automated Gmail classification & response
schedule with GPT-4, Apify, and Google generator with strategic approach using system with GPT and WhatsApp alerts
Sheets GPT-4 models
@ keisha kalra () Verified & inderjeet Bhambra () Verified @ Nabin Bhandari () Verified
S Admin Panel ® 5 min setup B o ® 8 min setup g & ® 11min setup ™M
0/1,000 & Templates
(. Insights

Executions in May .
® Help >

£ Settings




“ Personal = My workflow 4  +Addtag Publish = v g C)star 184,775

Editor Executions Evaluations

N

What triggers this workflow?

A trigg tep that starts your workflow

;-\: Webhook #
Starts the workflow when a webhook is called
Respond to
Returns data for Webhook

&

More from the community v

Deliverect Order Webhook Trigger +

_________ Triggers th flow when order events are
@ received from D

liverect. Handles new orders,
der status updates, and cou delivery

Add first step... Build with Al




&Y Webhook

Parameters Settings A Listen for test event

v

a

Webhook URLs

Mark down the Test TestURL  Production URL

U R L fO ruse | ate r https://sophia-tang.app.n8n.cloud/webhook-test/PI
antGrowthStatusReport

HTTP Method

POST

Path

PlantGrowthStatusReport

Authentication

Once you've finished building your workflow, run it without having to click this None v
button by using the production webhook URL. More info
Respond

Immediately v

If you are sending back a response, add a "Content-Type"
response header with the appropriate value to avoid
unexpected behavior

Options
No properties

When will this node trigger my flow? v Add option v




Step 4: Set Up Workflow - Al

https://drive.google.com/file/d/1UL2xUUBygTd0o1xwyMi8
QyNx5DtwzeOs/view?usp=sharing

# Role
{RE—IERN loT THEREHER,

# InpifData
Figen]

- iE{§js0 diy }}

- 23K S @m isture }}%0-100)
- BB {{ SjsomBody.light }} (1-65535)

# Task

R HTML 8RR RS .

# EREHE TR (BRAGETF)

HBE HTML 89 <p> Bk, AL TEEEX M (FRREEH]:
1. [Bik#e4): A—oERHE S e R R0 R,

2. [ENBFENME]: S 1-2 {6 PRI LT RRITHIRME (0 00K, BERIRE) .
3.§E§%ﬁ?ﬁ%].*§ﬁ§ﬁﬁ§& 18, FRRIRIR 24 NEFATREHIRME L,
##

- BEZ(EMA Markdown 24 (“html),

- SEEREEVAER <> EHAE RE—E <u> JIRE,

- EREEXAMR.

# Output HTML Structure

<div>

<table border="1" cellpadding="6" cellspacing="0" style="border-collapse:collapse">

<thead>
<tr style="background:#f2f2f2">
<th>EXBIEE </th>
<th>H{i</th>
<th>E8 4 / §5E </th>
</tr>
</thead>
<tbody>
<tr>
<td>iRE </td>
<td>{{ $json.body.temp }}</td>
<td>°C</td>
</tr>
<tr>
<td>R[E </td>
<td>{{ $json.body.humidity }}</td>
<td>%</td>
</tr>
<tr>
<td>t K5 </td>
<td>{{ $json.body.moisture }}</td>
<td>0-100</td>
</tr>
<tr>
<td>3E R </td>
<td>{{ $json.body.light }}</td>
<td>1-65535</td>
</tr>
</tbody>
</table>
<h4 style="color: #2d5a27;">["] MREHEEH </ha>
<ul>
<li><strong>[EK#BH#E] . </strong>{(TESREA NE)</li>
<li><strong>[ ENBSEAE] : </strong>{7E;SREA NE)</li>
<li><strong>[ RHFEL]: </strong>{TESEEA NE)</li>
</ul>
</div>




What happens next?

; ‘ {7 Al Agent

More from the community v

PostFast - Social Media Management

Schedule and manage social media posts

d®m  across Facebook, Instagram, TikTok, Twitter/X,
LinkedIn, YouTube, and Pinterest

o

‘Webhook




# Role
RE—HZREM loT SHBEIR,

# Input Data

- B {{ Sjson.body.temp }}°C

- SREE: {{ $json.body.humidity }}%

- 148k % : {{ $json.body.moisture }} (0-100)
- J£BR: {{ Sjson.body.light }} (1-65535)

# Task

outeuT FusRi AR )
A HTML 89 <p> itk (ML TR Rnm AR RERR]:

1 (BURARER] F— B E AT SR B D B,
Tz Oet a foe for. agentswith our quick oriabor see -, QBB EIE] U 1-2 GEF) IR STAIB B HTOOMRA (0 IOK, BERRI) .
an gxample of how this Nade warks SIEMEE] RN A BHRAK 24 NSTREHBOR L,

¥ 10

purce for Prompt (User Message) - @2 fEA Markdown 2% (html),

- BERBELAER <i> BRAE RE—E <u> JIRE,

- BREYXEMR,
Prompt (User Message) <div>

# Output HTML Structure
<table border="1" cellpadding="6" cellspacing="0" style="border-collapse:collapse">
# Role <thead>
MRE—IERN IoT WERWEER. <tr style="background:#f2f2f2">
<th>RBIIRE </th>
<th>¥fE</th>
<th>B{i / §E </th>
</tr>
</thead>
<tbody>
<tr>
<td>RE </td>
. <td>{{ $json.body.temp }}</td>
y the output <td>°C</td>
</tr>
<tr>
Enable Fallback Model <td>iRE </td>

<td>{{ $json.body.humidity }}</td>
Execute previous nodes <td>%</td>
Options + </tr>

<tr>
<td> K5 </td>
<td>{{ $json.body.moisture }}</td>
<td>0-100</td>
</tr>
<tr>
<td>3£H8 </td>
<td>{{ $json.body.light }}</td>
<td>1-65535</td>
</tr>
</tbody>
</table>
<h4 style="color: #2d5a27;"> | BRHEEZHE </h4>
<ul>
<li><strong>[BK#BHE]: </strong>{TEEREA NE}</li>
<li><strong>[ ENEEENE] : </strong>{7E;EREA NE)</li>
<li><strong>[ REAFEE]: </strong>{7EZIEEA NE}</li>
</ul>
</div>

3 AlAgent

& Webhook

# Input Data

n.body.temp }}°C
= =!9-‘ {{ $ison.body.humidity }}%
I @D Require Specific Output Format

put parser on the canvas to spe

[ n ou
=21 bs &

No input data

to view input




oFnen + Q @O

o Personal My workflow — +Add tag 0/1  Publish v [CIES ) star 187,017

Executions Evaluations

(@ Overview Editor

X,
2 Personal s Language Models

D Chat beta
O open| ®

@ OpenAl Chat Model

For advanced usage with an Al chain

OpenRouter Chat Model
For advanced usage with an Al chain

1item .8
4 (;\2) COrPOST—(0) Al Agent
v

Azure OpenAl Chat Model

Webhook Chat ModeMeﬁory T(;)VOOut Send For advanced usage with an Al chain

Sen

G Admin Panel
& Templates

[l Insights

. r %
® Help > L Q Q * A Execute workflow




Parameters Settings ( Parameters Settings

© Get 100 free OpenAl API credits Claim credits Claimed 100 free OpenAl API credits! Please note these
free credits are only for the following models: gpt-5-mini,

© gpt-4.1-mini, gpt-4.1-nano, gpt-4o-mini, text-embedding-
Credential 3-small, dall-e-3, tts-1, whisper-1, and text-moderation-
latest
No credentials yet v Set up credential
Credential
Model
n8n free OpenAl API credits v 2
Fromlist ~  gpt-5-mini
Model
Use Responses API|
Fromlist ~  gpt-5-mini

Use Responses API

Built-in Tools
No properties
Add Built-in Tool v

Options

No properties
Options
Add Option v
No properties

Add Option %

Q | wish this node would... Q | wish this node would...




< ™M Gmail

C+Aan R CrAtl Il \A/AvlflAa:r  (ZrAA

What happens next?

Q Search Gmail Actions...

. i M Get many messages
Q  gmail ®
™ Mark a message as read
M Gmail M Mark a message as unread
AgentMail & M Remove label from message
=2 Triggers when an email event occurs (received,
sent, etc.) M Reply to a message

& ~ Enginemailer & Send a message
¥ F )-POST @ Al Agent ( + 4 I
o-. ¢ * . Y ¢¥  Consume Enginemailer API

Send message and wait for response

X

A A A
S 4 N/ b 4
Webhook Chat ModeMemory - TooOutput Parser LABEL ACTIONS

e + o V| Create alabel

Model
J V| Delete a label
e
M| Geta label info

i Get many labels

OpenAl Chat Model
DRAFT ACTIONS

V| Create a draft

V| Delete a draft




Parameters Settings A Execute step Parameters Settings & Execute step

a a
Credential

Credential

~ Gmail OAuth2 API v 7

<9

Sign in with Google [JJor setup manually

Resource

Resource y
i ieci essage &3
Message Give n8n all permissions
Operation .
Operation
Send .
Send v
To

sophia.tang.smarthon@gmail.com

Subject

micro:bit loT:bit | {EHIEREEE RS

Email Type
HTML v
Message
e {{ $json.output || $json.text || $json.message
|| "AIRBEERANDS, FHEAIHINETER" 3} )
Options Options

No properties

No properties

Add option e Add option NV







Step 1: Connect to Wi

on WiFi connected ipAddress deviceld
Initialize LCD at I2C

initialize IoT:bit TX P16 * RX P8 ¥

set WiFi to ssid Pl 12345678




Step 2: Collect Environment Data

forever

Read Temperature & Humidity Sensor at pin Pl ¥

temperature * to | Get Temperature °C ¥
humidity ¥ to | Get Humidity
soilMoisture v to | value of soil moisture(0~100) at pin P2 ¥

lightIntensity ¥ +to | value of light intensity(Lx) from BH1750

show Jjoin nTemp: i temperature ¥ @ @ at position 1 v with length ° @

join humidity * @ @ at position 9 * with length ° @

join (EIXSIEM soilMoisture v (=) (B  at position 17 v with length ° ©)

join "Lig't: lightIntensity ¥ @ @ at position 25 ¥ with length ° @




Step 3: Send Collected Data to n8n

on button A ¥ pressed

Temperature & Humidity Sensor at pin Pl v

temperature v to (Get Temperature °C ¥
humidity v to ((Get Humidity

soilMoisture ¥ to (value of soil moisture(@~100) at pin P2

lightIntensity v to | wvalue of light intensity(Lx) from BH1750

join
" {"temp":
temperature ¥
", "humidity":
humidity v
json_data v to

,"moisture":

soilMoisture ¥

", "light": "

lightIntensity ¥

send HTTP request
method POST ¥
https://sop

1oud/webhool

body: json_data v




on WiFi connected ipAddress deviceld on button A v pressed
Initialize LCD at I2C Read Temperature & Humidity Sensor at pin Pl v
show icon
8
initialize ToT:bit TX P16 ¥ RX

set WiFi to ssid PN 12345678 temperature ¥ to

humidity v to [ Get Humidity

Get Temperature °C v

soilMoisture * to | value of soil moisture(@~100) at pin P2 ¥

I = lightIntensity v to ((value of light intensity(Lx) from BH1750
join
temperature v to ((Get Temperature |°C v {"temp™:

temperature ¥
humidity v to ((Get Humidity

soilMoisture v to | value of soil moisture(@~100) at pin P2 v

humidity v
lightIntensity ¥ +to | value of light intensity(Lx) from BH1750

set json_data v to
LCD show

,"moisture":

temperature v (O @ | at position 1 v with length ° ®

soilMoisture ¥

lightIntensity ¥

LCD show

humidity v () @ | at position 9 v uithungtho@

LCD show

soilMoisture v |(©) @) |at position 17 v |with length ° ®

LCD show

lightIntensity v (5) @  at position 25 v |with length o (©)

send HTTP request
method POST ¥

loud/webhool

body: json_data v
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send: message
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DeepSeek Chat .
Model

B A Execute workflow




Step 2: Tur

Press button A once \ . ' \' ' :

xecas




Result

& Personal My workflow  + Add tag 0/1 Publish v [CIE ) star 188624

Editor ~ Executions  Evaluations

micro:bit loT:bit | B E REEEIIERE wie +

Q
z ; e D
Sophia Tang <sophia.tang.smarthon@gmail.com>
: . ui}
HER~
| ditem | 1 item | litem
Y| @y roe——0 Al Agent o——0 Mj ———— e
RRRE | 38 | &0/ 88E 7 L ____“J u
Webhook Chat ModeMemory - TooOutput Parser Send a message
o o e send: message
BE 26 C /__1 item gy g g
Moge
i
BE 62 | % ;
e a v @ A Execute workflow
Tk | 92 | 0-100 7
Logs @ Clear execution & AlAgent Success in 20.595s | ~1125 Tokens Input | Output = v
6 581 | 1-65535 Successinn47... | M5 Tok. | OUTPUT e
& Webhook output a
£ Al Agent v <div> ' <table border="1" i "6" i "0" style="bords > <thead> <tr style="background:#f2f2f2"> <th>RGAIE
FUN .
ﬂ; ﬁﬁ&m—F . L_ B</th> <th>fi</th> <th>EE{i / @5E</th> <ftr> </thead> <tbody> <tr> <td>iBE</td> <td>26</td>
© Openal Chat Model <d>eCoftds o <ftr> o <trs <td>iRE</td> <td>62</td> <ds%<fds o <frs o <trs <td>HAfKg</td>
Sahd <td>92</td> <td>0-100</td> <ftr> <tr> SR <ftr> </tbody>
“ BREEESE M Sendamessage <htable> - <p>REFHAIT: </p> - <hd style="color: #2d5a27;"> [ BREERI</n4> ~ <ul> - <li><strong> [EkEE] © </strong>HEAKEES (92) , B%
D FRIRE (581) </li> o> [EDESENE] 9>1) TZEMLE + i b)) 2E

o [RURBE] : LWIKEES (92) > BHARES (581) » TEARARBRFARRTEE -
o [EPESEME] : 1) LEPFILEAKEREREPKEIRERN WHLBRARRL) ; 2) BEREBEARKTERBERL  BRRFEEFDETHREE -
o [REAFAE] : EFNSHOKEAR 24\ BATRDEHESE » EEHRRE « RRZERZRHREK | ASEREREE24/\FRERSBEEE -







Pricing

) °
n8n and large language models are charged seperately Gel I Ilnl




n8n

e 14-day free trial available

e All programs will be removed after 21 days

Free 14-day free trial

24€/mo, billed monthly
=200HKD

starter

60€/mo, billed monthly

pro
=550HKD

ALL

5 Active Workflows /

2.5K Executions

15 active workflows /

10k executions

° Active Workflows : The number of workflows n8n can run simultaneously at the same time
° One workflow execution = a single successful run of your entire workflow from start to end

n8n




Self-Hosted n8n Cloud

We are planning to host our own n8n Cloud in the future for free use

o Personal My workflow  + Add tag 0/1  Publish v [CIE Q) star 188,624

Editor Executions Evaluations

+

8 0 9

1item [

& (2-) (OrPOST——(
R

1item i 1item
—.8 O— &

£

v
Y 4 Q
Webhook Cha ModeMemory - TooOutput Parser Send a message
S send: message
_litem™

+ o+ o+

Model”

D
e @ Q e @ A Execute workflow

v
Logs @ Clear execution £ AlAgent Success in 20 ~1125 Tokens Input  Output = v
Success in 1m 47. ~1125 Tok OUTPUT 1item
& Webhook output &
2 AlAgent v <div> 1 <table border="1" ing="6" ing="0" style="bord "> <thead> <tr style="background:#f2f2f2"> <th>/EKEIE
L B</th> <th>@{E</th> <th>BE{i7 / §B@</th> </tr> </thead> <tbody> <tr> <td>iBE</td> <td>26</td>

@ OpenAl Chat Model <td>°C</td> </tr> <tr> <td>iRE</td> <td>62</td> <td>%</td> </tr> <tr> <td>H{FKS</td>
<td>92</td> <td>0-100</td> </tr> <tr> <td>¥¢AR</td> <td>581</td> <td>1-65535</td> </tr> </tbody>

M Sendamessage <ftable>  <p>ZERBHATR: </p>  <hd style="color: #2d5a27;"> & HR&ERM</n4>  <ul>  <li><strong> [FHREBEE] : </strong>HiEEKERR (92) , B

FB(RSS (581) , TEMMMIRBRABRMGEME. </i>  <li><strong> [EPRENE] @ </strong>1) VEMBILSAIMERRHVKRHIEBRYN IELERRNEL) ; 2) #iE




Large Language Models (LLMs)

n8n can connect to the following LLMs:

* Gemini & deepseek
&) 0openAl @ Copilot




-HELE RIERFET
- BHEFAPI

- B MR B YF

Deepseek SEFETREER rHE - EBEREEREE

BargAREHA FAEEIRP

R ‘ EE EJL 4: — %g, ﬂ-ﬁgg*&iq- e = %.—-ﬂ ‘%F'%g VPN s ot = %.—H -$;5E1§}EFHE
Gemini -EAKERERER ERE=SE o AR RIBE B AEE RIS ERBRRIBE A 2K

hEE
-n8n B —ERFRE n8n free credit: A~
-EXREEFEFER ' - RERRR - RERHR

Rtokens FHE, EESE o e AREMNGNEHRE  rohwemmven - Eatfamw 0 OCEIIES
ch PRI T =i =

| -BRAREBEHAERA UK

(V) deepseelk * Gemini @OpenAl
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What you know now

You will understand Product Introduction/Structure

Build 1-2 cases of the product
How to build a scene

Hardware feature and operation
Model operation

Learn basic wifi, and thingspeak

Learn Al n8n automation (Understand the concept)




END




