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CHAPTER
ONE

QUICK START GUIDE

1.1 Smarthon Smart City loT Starter Kit

1.1.1 Introduction

Introduction

Smarthon Smart City IoT Starter kit is designed to introduce Internet of things (IoT). With basic knowledge of com-
puting knowledge and electronics provided in the kit, you can be a city creator and build a unique IoT system in the
city. Based on Smarthon IoT board, which is compatible with multiple sensors and actuators, you can design city
features; for example: using sensors to detect traffic status and upload city information to the internet.
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Application Scene

Automated Playground Lamp
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Component List

1.1.2 loT:bit Introduction

Introduction

Smarthon IoT Bit is an IoT orientated expansion board for Micro:bit. With the help of this, Micro:bit able to connect
to different sensors or actuators without welding and start to use the internet services.
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Product Features

ESP32

Connect to the WiFi

USB
USB Supply
| GND
3v3
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Power On/Off Switch a|®
Turn On/Off the Board u E
g™ |
i
H

515253 o RST
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012 3 410

3.7V Lithium Battery

Rechargable Battery

6V Battery

Includes 1.5V x 4 2A Batteries

Direct Access Port

Directly Plug Sensors and Actuators

Microbit Edge Connector

Used to Plug the micro:bit

GND

EVES
iKe)
TX

OLED Display

Shows Information

/‘b

10000

GND VDD SCK SJA

O

Buzzer On/Off Switch

Turn On/Off the Buzzer at PO

Buzzer

aaa;'ﬁaa E Make Sound with Music
BEENERRE -8 -
@

GVS Port

13 Channel Standard GVS Port

Crocodile Pin
Used with Crocodile Clips

* The Most powerful IoT chip ESP32 embedded for micro:bit

* Exchangeable wireless modular design (ESP8266, ESP32, BLE)

* Integrated OLED and Onboard buzzer embedded

» Extended I/O port x13, I2C port x2 from Micro:bit with GVS socket

» Extended Servo port x3 from ESP module

* Various types of power supply (USB, 3.7V lithium battery, 6V Normal battery)

¢ Extra Port: Crocodile Pin, Quick Access Port and 4-Pin Port for different usage
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Hardware Size

Product size: 75mm X 65mm X 20mm PCB thinkness: 1.5mm Hole diameter: 4mm
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FCC ID:2AC7Z-ESPWROOM32

57.00
65.00

75.00 Unitmm.

Specification
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Pinout Information

GND

GPIO
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Buzzer
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Pinout Diagram:
ESP32 Firmware Update Port UART Port OLED Port
It is used for update of the ESP32 Used to access wireless module like It is reserved for OLED display
firmware ESP32, ESP8266, Bluetooth module which using I2C interface.
or SD card using serial
General GVS Port (Analog Pin) ESP Servo Port
Supports most of the sensors and Support 3 more servo port from
actuators ; o ESP32 other than micro:bit
[ R
oD ‘ o
12C Port. : 1R: General GVS Port (Digital Pin)
Supports I2C modules such as OLED R BuGaEE S DO R
display, LCD 1602 Display, Digital Light Supports most of the sensors and
sensor BH1750, Temperature/humidity/air GBS B actuators
pressure sensor BME280, RFID Module
Crocodile Port Rapid Access Port ) 4";'?& i
Used for different loT projects, like For loT Quick insert and testing Supports the modules required 2 >'gna
; ; ) pin. For example, Dust sensor, weight
reaction game, soil moisture on modules. There are 3 L
. ) sensor, ultrasonic distance sensor, 4-
reading, smart alert box which are PO, P1, P2. diait di
igit display
Port Diagram:
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13. OLED Module (128*64 pixel)
14. ESP32 Wireless Module
15. Buzzer

16. General GVS Port

Detail Hardware Description

Micro:bit edge connecter

Power port(USB, Battery, DC) & Switch

Wireless Module
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Software Support

MakeCode editor

The MakeCode editor is the official cross-platform editor designed for BBC Micro:bit, it is available
on Web Browser, Mobile and tablets Apps. The Colorful coding block is familiar to who previously
used Scratch, providing a simple and clear way to programming on the Micro:bit. The editor of-
fer a text-based mode for user to programming using JavaScript rather than drag the blocks MakeCode

@micro:bit 4 Home & share {} Javascript (2] ] = Microsoft
ksearch. Basic

show number °
** more

®©
(1)
© Lled

-

Input show leds

Music

il Radio
C' Loops
X3 Logic

= Variables

& vt RS ..... ]

I v Advanced forever

pause (ms) (@UER4

£ Download Untitied B

Python editor Python is one of the most famous programming language, widely used in school and industry. Micro:bit
provided an online python editor for user to study and exercise python on Micro:bit. User just need to connect Micro:bit
with USB and click the Flash button, the compile and upload progress will be finish automatically. Python editor

& micro:bit

Script Name

| microbit program |

from microbit import *

while :

display.scroll(
display.show(Image.HEART)
sleep( )

14 Chapter 1. Quick Start Guide
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Quick Start

1.Plug the Micro:bit(with Program) into the the slot

2.Get the power supply and turn on
Method 1:
Plug the USB cable into the USB port and turn on the switch

Method 2:

Plug the battery case(1.5V AA*4) into the battery port and turn on the switch

Method 3:

Plug the lithium battery into the lithium battery port and turn on the switch

*18650 battery holder and the battery are not included in the kit set

Best Practice

1. Load the program into the micro:bit (Micro:bit not connected to iot:bit)
2. Take the USB out from micro:bit
3. Insert the micro:bit to iot:bit

4. Switch on the iot:bit

1.1. Smarthon Smart City loT Starter Kit 15
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1.1.3 Getting started: Add the extension

My Projects view ail

Step 1 Go to MakeCode, create a new project

Step 2 Give the project a name

Step 3  Click

Project has no name @ ©

Give your project a name.

new project

:

and choose “Extensions” in the pull-down menu

i3]

16
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e £ = Microsoft

0

%= Project Settings

I & Extensions l

*%+ Pair device

& Print...

@ Delete Project

Search

Step 4

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

Extensions

“smartcity”

github.com/smarthon/pxt-smartcity Q

Step 5 Extension SmartCity & WiFi IoT:bit package has Dbeen added successfully.

1.1. Smarthon Smart City loT Starter Kit 17
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e e

ll Radio

1.1.4 First step: Connect the micro:bit to the Wi-Fi

Connecting Wi-Fi is the very first step to access internet services, including ThingSpeak, IFTTT,
email, etc. Before you start, make sure your micro:bit device is connected to the Internet.

L 1ThingSpeak

—>
-

L B BB
N EE N

NN |

88
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Open the Home Router or Mobile Phone Hotspot

Please sure there is a Wi-Fi signal (with 2.4GHz) available in your area. *SGHz Wi-Fi signal is not supported You can
either setup a home router or a Wi-Fi hotspot from your mobile phone.

The router emits Wi-Fi:

>
g SSID: wifi_name

PW:12345678

a) Setup your home/office Wi-Fi

b) Setup your mobile phone Hotspot * make sure your phone has internet service.

((,; ,) Wi-Fi hotspot:
SSID: mobile

PW. Wi e e R

Mobile

1.1. Smarthon Smart City loT Starter Kit 19
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ZWEOE

g 0 34% R

< Mobile Hotspot and Tethering

Maobile Hotspot

On

Bluetooth tethering

Share your phone's internat connect

Bluetoath

For android:

4:02

{ General About

ool LTE

MName ssID

Software Version

Model Name

For iPhone:

Programming (Makecode)

Step 1: Initialize the IoT:bit Before you start, you need to initialize the IoT:bit.

¢ Go to IoT:bit tab.

iPhone

131

iPhone Xs

Configure Mobile Hotspot

Fetwirk nars

wifi_name SSID
Hide my device

WPAZ PSK ™

Padgawinnd PWD

12345678

Eriad puidsrminfi] oF ab Masl 8 Charsitais

& show advanced options

2.4 GHz

Mo ¥
Cancel Sawe
wll CMHK LTE 12:35 A
¢ Settings  Personal Hotspot

Persconal Hotspot on your iPhone can provice intermet
access to other devices sighed In to your ICkud account

withiout reguiring You to enter the passwond.

12345678

Allow Others to Join

Wi-Fi Password PWD

Allow other users or devices not signed in toiCloud ta
look for your shared network "smarthon" when you are
in Personal Hotspot settings or when you turn it onin
Control Centre,

20
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Initialize IoT:bit TX P

* SnapInitialize IoT:bit TX P16 RX P8toon start
Step 2: Connect to the Wi-Fi After initializing, you can connect to the Wi-Fi
* Go to IoT:bit tab
* Snap Set Wi-Fi to ssid pwdtoon start following initialize

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and “12345678” as password.

on start

Initialize JoT:bit TX P16 + RX P8 =

Set WiFi to ssid Tl 12345678

Step 3: Show the Tick if it is connected On WiFi connected is an event handler. It will be triggered once after
connected with WiFi. After the WiFi is connected, it provide two variable IP_Address and Device_ID for you
to control the IoT:bit though network.

* Snap On WiFi connected to the stage
* On Basic tab, snap show icon heart inside On WiFi connected

¢ Swtich the heart to tick

1.1. Smarthon Smart City loT Starter Kit 21
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On WiFi connected IP_Address

Device_ID

Step 4: Show you IP If you want to see the IP address, you may show it on the OLED display.

Go to OLED tab
Snap “initialize OLED with width. . . height..” to on start

Snap the “show string* inside the On WiFi connected

Draw the variable from On WiFi connected to the “show string” block placeholder

You may control the text format by the function in Text tab

22
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on start

initialize OLED with width @ height @

Initialize IoT:bit TX Pl ¥ RX PE

Set WiFi to ssid -l 12345678 "

On WiFi connected IP_Address Device_ID

show icon

show string IP_Address

Optional: On WiFi disconnected handler will be triggered when the WiFi connection is loss, it may useful when you
get disconnection to the WiFi Station during the application running.

On WiFi disconnected @ Error_code

clear OLED display

show string Jjoin Error_code @ @

Full Solution MakeCode: https://makecode.microbit.org/_53Yf8qcx521m You could also download the program from
the following website:

1.1. Smarthon Smart City loT Starter Kit 23
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Result

Step 1 Load the program to the micro:bit and turn on the IoT:bit by using USB.

L

«t Wi :‘lﬂ

i
, | —

Step 2 Wi-Fi IoT:bit will start to connect to internet, when the connection is suc-
cessful, the IP Address would be shown. AND the tick icon will be shown.

1'. .-'J.‘. r_"' ‘.“: -1:
GND VDD SCK SDA*

Ll 172.17.24.17

After the IoT:bit is connected to the wifi, when disconnect to the router. It will show “cross” symbol and the error
code will be shown. Normally, the code 201 means “No AP Found”.
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Reasons might cause unable to connect or disconnect:

1. Router is too far away

. No that AP actually

The typo on SSID/PWD

The battery have run out, please change to new battery

Not using 2.4Ghz frequency Wi-Fi channel

o A WD

Follow the best practice on using the iot:bit

You may get more detailed information on error codes from NodeMCU Documentation

1.1.5 Chapter 1: Upload Data to ThingSpeak

ThingSpeak is IoT platform for user to gather real-time data; for instance, climate information, location
data and other device data. In different channels in ThingSpeak, you can summarize information and vi-
sualize data online in charts and analyze useful information. ThingSpeak can integrate IoT:bit (micro:bit)
and other software/ hardware platforms. Through IoT:bit, you can upload sensors data to ThingSpeak
(e.g. temperature, humidity, light intensity, noise, motion, raindrop, distance and other device information).

1.1. Smarthon Smart City loT Starter Kit 25
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m Thingspﬂ‘ak ™ Channels « Apps = Support= Commercial Use How to Buy GC

Air quality with SDSo11 - DSOS e

Location: Germany (BW); Measurement of air quality
Author: tthosta with SDS011 sensor and raspberry pi.
Access: Public ty, sds011, pm2.5, pmill,

oo x

_ PM2.5 [pg/m3] _ PM10 [pg/m3]

£ 2

n =

H z

: :

- ] =0

L4 24, Aug 060D 12:00 18:00 < 24, Aug 0600 12:00 15:00
Date Date

Thingspeak Configuration

Goal: we need to create the thingspeak channel and get the key

1 Go https://thingspeak.com/,  register an account and login to the

D ThlngS peak'" Channels~  Apps~  Support~ CommercialUse  How to Buy e

Step to

platform

ThingSpeak for Iol - S

Projects | ///////////////

.
Data collection in the cloud with advanced dat ¥ T

analysis using MATLAB

Channels ‘ Learn More ‘

I:' ThiﬂgSpEﬂk"‘ Channels ~  Apps -

M y C h anne I_' Watched Channels

Public Channels
Mew Channel [ SEATCIY DY TaE
Step 2 Choose Channels -> My Channels -> New Channel

26 Chapter 1. Quick Start Guide



https://thingspeak.com/

Smarthon Documentation, Release 1.0

Step 3 Input Channel name, Fieldl , then click “Save Channel”

¢ Channel name: smart-house

New Channel

Name smart-house |
Description
Field 1 température
Field 2 0

* Field 1: Temperature

Field 1 Chart

smart-house

lemperature

Date
ThingSpeak

Step 4 You will see a chat for data field1
Step 5 Open your web browser, go to https://thingspeak.com , select your channel > “API Keys” copy the API key as

1.1. Smarthon Smart City loT Starter Kit 27
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‘rivate View Public View Channel Settings Sharing API Keys Dat

Write API Key Help

ARI Love anable you to write data to a channel or read data from a
AP keys are auto-generated when you create a new
Key 2. copy

APl Keys Settings

1. Select API Keys

* Write APl Key: Use this key to write data to a channel. If you feel
your key has been compromised, click Generate New Write AP
Kev.

follows:

Coding (Makecode)

Step 1 Before we do the thingspeak uploading part, we already know how to connect to the WiFi on the first chapter.

Initialize ToT:bit TX P16 + RX PE -

Set WiFi to ssid el 12345678

On WiFi connected IP_Address Device_ID

Step 2 On every 15 seconds, if the WiFi is connected, it will send data to ThingSpeak.
e Use if-statement inside the forever loop to check WiFi connected? status
* Snap the Send Thingspeak key..... block inside the i f-statement
e Fill in the api key from Thingspeak and the temperature values

* Snap pause to the loop to wait 15 second
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forever

if WiFi connected? then

Send Thingspeak key* (SN ISOE v

fieldl value temperature (°C)

Step 3 If you want to show the thingspeak status, you can use the on Thingspeak Uploaded handler to get the variable
for status and error code. You may use the OLED to display the status and error code.

* Go to OLED Tab
* Snap initialize OLED with width 128 height 64toon start
* Snap the show stringinside the On Thingspeak Uploaded

* Draw the variable from On Thingspeak Uploaded tothe show string block placeholder.

1.1. Smarthon Smart City loT Starter Kit 29
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initialize OLED with width @ hedght @

Initialize IoT:bit TX P16 * RX PB =

Set WiFi to ssid il 12345678

On Thingspeak Uploaded Status Error_code
clear OLED display

T Ll Thingspeak: ™ JEELSIatS e@
show string Jjodn Error_code @@

Full Solution MakeCode: https://makecode.microbit.org/ PHUOoJLWHAYD You could also download the program
from the following website:

Result

After  Connected to  Internet, the  program  start upload the data to  Thingspeak.
When the Upload is finish, it  will shown the status OK and Error Code 0.

Error:8

If the thingspeak cannot be uploaded successfully, the status will return FAIL with error code. For the
error 400, the user inputted the wrong API Key. For the error code -28674, there is no internet connection.
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GND mo S‘D\ SEM

Doty T

Field 1 Chart

smart-house

30

Temperature

15:09:30 15:09:45 15:10:00
Date

The charts in your channel in ThingSpeak will be updated.
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1.1.6 Chapter 2: Send Email by IFTTT

IFTTT is the way to connect hundreds of the apps and devices, including Twitter, Dropbox, Email, Google Assistant,
etc. By the basic programming logic “if this then that”, it connects IoT services through their API (application
programming interface). In IFTTT, you can make your own applet and link services together by “if this(trigger) then
that(action)”. For example, if we select webhooks (micro:bit button A) as trigger, Email (send email to your mailbox)
as action. When micro:bit button A is pressed, it triggers (webhooks) and implement the action (send email) in IFTTT.

IFTTT Home Explors Crestew  Leam~ .

(7]
Create your own

trigger action

-J UJ o =

Charwoik Convo

® 8 O I
? &% A

TeamSnap Telagam

In this chapter, you will learn using micro:bit to activate trigger (webhooks). After that, it can implement other services
(e.g. email)
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IFTTT Configuration

Step 1 Go to http://www.ifttt.com, register an account and login to the platform

IFTTT Explore  Products  Solutions « Learn~  Signin m l

Every thing works
better together

Enter your email Get started

[ Q= — G consmswihGoagle ] Continas with Facstioak

IFTTT Home

Manage your Applets

You can seroll thraugh a list of them here or create

My Applets

your own. Learm more

Q Filter Applets

Step 2 On the top right menu, click “Create” > “Applets”
Step 3 Select this -> select webhooks -> input Event Name (eg. Event Name: SendEmail)then click “Create trigger”

1.1. Smarthon Smart City loT Starter Kit 33
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Choose a service

B
» Q webhooks

Create your own

Bl This|Then That

Eudd your sws dwrwce o0 the FTTT Flaterm 10

Choose trigger Complete trigger fields

Step 2 of 6 Step 2 of &
@ ( \ Event Name

SendEmail

The name of event, like "button_pressed” or
“frant_door_opened

Receive a web request

This trigger fires evary time
the Maker service receives a
wab request to no‘t‘ify it of
an event. For infermation on
triggering events, go to

your Makar service settings
and then the listed URL
(web) or tap your username

(mobile)

Create trigger

Choose action service

Step of &
Q email

) >
| If Then[Thatl

Step 5 Select “Send me an email”

, Input email title and body, then click “Create action”
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E Complete action fields

Step Sof b

Choose action

Step 4 of 6

The event named * EventMame *
occurred on the Maker Webhooks
service

Add Ingrod! am

Subject

Send me an email

Body

What: | EventName <br>
When:  OccurredAt <br>
Extra Data: | Valuel |, Value2 |,
Walua3 |

This Action will send you an
HTML based email. Images
and links are supported.

Add ingredi ent

Step 6 Open your web browser, open the top right menu, select “My services” > “Webhooks”

IFTTT tome ey EO

Account

My services

Discover

Sign out
Exploie

( b 4, Document:

Webhooks

&S

Your key is:[HN XXOOO0XKXXXX

| Back lo sanice

Step 7 Select “Documentation” Copy your Webhooks Key as follows:
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Coding (Makecode)

Step 1 Before we do the IFTTT uploading part, we have already know how to connect to the WiFi on the first chapter.

Initialize IoT:bit TX Ple + RX PEB =

T WA S TWTE N “smarthon R0CR 12345678 "

On WiFi connected IP_Address Device_ID

Step 2 When need to send ITFFF request, if WiFi connected, send data to IFTTT. Input the following data of the
IFTTT Application to the Send IFTTT key... block

e IFTTT API key: XXXXXXXXXXXXXXXX.
* event_name: event name to trigger in Webhooks (eg. SendEmail)
e value 1-3: if user want to add the value inside the email, click the add button and input valuel, value2,

value3
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on button A * pressed

if WiFi connected? then

L el " cEiZt50kqlljhgIR1YmEpF

S EEL Ll SendEmail

®

Step 3 If you want to show the IFTTT upload status, you can use the “on IFTTT Uploaded” handler to check the
variable. You may use the OLED to display the status and error code.

* Go to OLED Tab
* Snap initialize OLED with width...height..toon start
* Snap the show stringinsidethe On IFTTT Uploaded

* Draw the variable from On IFTTT Uploaded tothe show string block placeholder

On IFTTT Uploaded Status Error_code

clear OLED display

show string ja:i.u Status @@
show string join Error_code e @

Full Solution MakeCode: https://makecode.microbit.org/_CwbdXVO0ascyx You could also download the program from
the following website:
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Result

After micro:bit is connected to WiFi and click button A, it will upload data to IFTTT. If the upload is success, it will
show OK with error code 0

e

If the upload is fail (such input wrong API key in this case), it will show FAIL with error code. For the error 401,
the user inputted the wrong API Key. For the error code -28674, there is no internet connection.
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Email recelved!

0 Webhooks via IFTTT 19

INDoX

When success, email will be sent to your mailbox by IFTTT.

1.1.7 Chapter 3: Direct Control micro:bit by App Inventor 2
Introduction

App inventor 2 is a blocks-based programming tool, which help beginners to build fully functional app in Android or
I0S device. The interface is graphical base and support drag and drop operations. It consists of different components,
such as button, slider, date pickers, image, camera, sensors including Accelerometer and connectivity to web, etc. The
app can be exported or published to Play store for our daily life.

—— | J o —— e e ) I
—— -

APP INVENTOR

For creating IoT application, you can use App Inventor 2 to create web connection with micro:bit. In WAN control,
after micro:bit is connected to internet, it keep listening and execute customized operation when WAN command is
received. The customized operation could be Pin On/off, such as “open/close LED”, or set value such as “set the light
intensity” and “set current time”.
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Know the API (control command)

What is API? API is one way to communicate between the objects in the Internet world. API is just like an “URL”
which is website link. In App inventor, we use “API” to communicate with micro:bit. Normally, we need to know the
(1) device ID (2) the message need to be sent to the micro:bit and optionally (3) value if needed.

(1) Basic API:

https://control.smarthon.cc/publish?id=DeviceID&msg=ControlCommand

id: The unique ID of device, used to identify the target . msg: The command needs to send. Example:
“https://control.smarthon.cc/publish?id=0x123456781&msg=lighton”. In this case, we send the msg command
“lighton” to device id “0x123456781".

(2) Advanced API:

https://control.smarthon.cc/publish?id=DeviceID&msg=ControlCommand&value=Value

id: The unique ID of device, used to identify the target . msg: The com-
mand needs to send. value(optional): Used when need for the command. Example:
“https://control.smarthon.cc/publish?id=0x12345678 1 &msg=lighton&value=500" . In this case, we send the

msg command “lighton” with intensity value “500” to device id “0x123456781".

Scenario Example

This example is to turn on/off micro:bit LED by using app inventor 2.
Description:
In this example, there are 2 parts involved.
e In part 1, we need to connect the micro:bit to the internet and get the device ID.

* In part 2, design the mobile app and set the API with the device ID from part 1.
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Turn on/off

Part 1: Coding

Goal: We need to get the Device ID and set the corresponding action.
Connection Diagram:

e Connect LED to PO
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GND
W (@)

X

100

GND VDD SCK SDA

Pull the buzzer switch ‘up’ to disconnect the buzzer in this execrise

O

D)
Buzzer Switch
[S1 52 S3,

Step 1: Connect WiFI Before we try to use WiFi Control function, we need to connect to the network, we have already
know how to connect to the WiFi on the first chapter.
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Initialize ToT:bit TX P16 + RX PE »

Set WiFi to ssid el 12345678

On WiFi connected IP_Address Device ID

Step 2: Get Device ID On WiFi connected is an event handler. It will be triggered once after connected with
WiFi. The handler will provide the Device ID variable which used to identify and control the Microbit.

* Go to OLED Tab
e Snap initialize OLED with width...height..toon start
* Snap the show stringinside the On WiFi connected

e Draw the Device ID variable from On WiFi connected tothe show tring block placeholder

initialize OLED with

Initialize ToT:bit TX P16 * RX FE w

Set WiFi to ssid el " 12345678°

On WiFi connected IP_Address Device TD

show string Device_ID

*If you worried about forget the Device ID during program running, you may access it by the variable under Control
tab

¢ Go to Control tab

e Snap the Device ID variable to the placeholder
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on button A -+ pressed

show string Device ID

Step 3: Control with Command After connected to the WiFI, the connection to the server will be done automatically, it
is ready to receive command though network. To get the command, we can use the on Wi-Fi received handler
in WAN control tab.

* Snap the on WiFi received handler to stage

e Dothe if-condition statement to the variable WAN_Command

e If Wan_command “Pin_On” is received, white LED will be turned on (intensity:1023)
e If Wan_command “Pin_Off” is received, white LED will be turned off (intensity:0)

Attention: Please be aware that the P is in capital letter.

On WiFi received WAN Command

WAN Command = = then
Turn White LED to @ at Pe -
else if WAN_Command = w

Turn White LED to o at P =

then @

®

Step 4: Show the Command Sometimes you may need to show the recevied command for debugging, so if you need
that, you can use the OLED show string to display the command on the OLED.

* Goto OLED
e Snap the clear OLED displaytoOn WiFi received to avoid overlap

* Snap the show stringtoOn WiFi received
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* Draw the WAN_ Command variable to show string placeholder

On WiFi received WAN_Command

clear OLED display -

show string WAN Command

if WAN_Command =w then
Turn White LED to at Pa
else if WAN command = = (ENZTE

Turn White LED to o at Pe -

C)

then (=)

Advanced Usage: Command with value If you want to control the module with value, you can use the another block
which contain value variable. If Wan command “PinValue” is received, white LED will be turned on with the given

intensity value.

You may also show the WAN_Command and value by show string.

On WiFi received WAN_Command Value

clear OLED display

show string join WAN_Command o Value e @
if WAN_Command = then

Turn White LED to Value at P8 =

C)

Full Solution MakeCode: https://makecode.microbit.org/_517gKJ4KVK9X You could also download the program
from the following website:
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Part 2: App Inventor 2 configuration

Goal: We need to create mobile app to control the IoT:bit by using APIL.

Step 1: Create Layout Create a new project in App Inventor 2, on “Designer”

* Drag “Layout”>"Horizontal Arragement” to the page.

* Drag “User Interface” > “Button” twice to the place inside the Horizontal Arrangement

* Drag Connectivity> “Web” to the page

Paletie

User Interface

Button

of CheckBox

: DatePicke

o [|mage
Labe

Layout
HarizontalArra
HorizontalScro
TableArrang

il Arrang

Ve 11ScrollA

Connectivity
ActivityStarter
BluetoothClient
BluetoothSer
Seria

. Web

Arrangement

ment

Viewer

(=)

L]
-
on o .

R EEEmE R R R R

Button1 Button2

O

Components
Hor
:

E

@ s

Web

Step 2: Define Function Set the program in app inventor 2, on “Blocks”
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Blocks Viewer Ere

. B Built-in
B Built-in when ETERIED Click - when Em LClic
B [T screen = Sereenl
Zluttani = Button1 /
= —IButonz
when _GatFocus when ETE R
do .W‘.’hl

= Button2

[
B sceen B [ screem
&= Buttonl )
EButton) call (UESIES Delet
B euttonz -

= Button2

S — Q=N IX o, — =TI

@ ARk esnnanant

Blocks Viewer
2 Built-in L .
O Comtrol
(o Logic x| join
B 3tk
||
e C length
¢ Take the block as below [

e When Button 1 and 2 is pressed, it calls the WAN control APl respectively
http://control.smarthon.cc/publish?id=DeviceID&msg=Cont rolCommand

when Click
do set 8 Url -~ EUBREN T B httpo://control. smarthon.co/publish?id= &
o Oxfa240ac45917 | DevicelD

Control Command
“Pin_On”

when Click
do  sef : to

Control Command
“Pin_Off"

Advanced Usage: Control with value If you want to control the module with value, you can create in textbox with the
button let the user to input the value.
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Palette
1 -
User Interface d HorizontalArrangement2
Button TextBox1
h |
set &= Button3
TEXIBDI L EEEEEEEEEEEEEEEER

\ % .Web‘l

Textbox1 Button3

EEI TimePicker ?

@ WebViewer ?

Layout:

Programming: When Button 3 is pressed, it calls the WAN control API respectively
http://control.smarthon.cc/publish?id=0xfa240ac45917&msg=PinValue&value=600

BN Procedures S - - R

© [ screent
e o TextBoxi - J Readonly -
= Button
Sutton2 <8 TextBox1 - M ReadOnly ~ RO

L ITextBox1

@ v \ dTextBuﬂ . IText = I

don set (YD - (VIED to | (v join

Control Command
“PinValue”

Value=text

call | Web1 - el

Step 3: Build the apps Build and test the mobile app. In App Inventor 2, you can perform real-time testing in your
mobile phone by Al Companion
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App Inventor 2 Mobile phone (by Al Companion)

Connect - Build - Settimi

|
8 Emulator

USB

| q
Al Companion [

Refresh Companion Screen

Reset Connection

Hard Reset I

Also, you can also build and download the android app and open it in your mobile phone.

App Inventor 2 Mobile phone (by building app)
Open the
downloaded
app in your

App ( provide QR code for .apk ) |

; . , mobile phone
App ( save .apk to my computer ) P
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Result

After the WiFI Connected, the Device ID will show

Normal Case: When Buttonl1 is clicked, it will send WAN command “Pin_On” to the micro:bit with provided Device
ID, the LED on PO will be turned on. When button 2 is clicked, the LED will be turned off.

Button1

Control the value(advanced): When the button 3 is pressed with the intensity of O or 600, it will be turned on accord-
ingly.
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Scuen'l
600 intensity

Screenl

0 intensity

I L

1.1.8 Chapter 4: Cloud Control micro:bit by IFTTT

Introduction

In this chapter, you will know how to control micro:bit from the IFTTT cloud. Once there are some changes on Internet
services like weather, time or different connected devices like voice assistant and some smart home device, you can
send the command to micro:bit to do the action.

In practice, the below example you may apply for:
* Turn the street light on at 6pm and off after 6am everyday
e Turn on the water pump every day at 06:00 for 2 second
« If the forecast weather is rain, open the umbrella

¢ Use voice command to control robot actions

When the door is closed, LED is turned on.
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Scenario Example
The micro:bit is connected to the Internet. Once the time is changed to 6 pm, the IFTTT cloud will send the command
to the micro:bit to turn on the LED.
Description:
In this example, there are 2 parts involved.
* In part 1, we need to connect the micro:bit to the internet and get the device ID.

¢ In part 2, set the rule on IFTTT applet. If the time is 6 pm, set the command “light_on”

@ Smart Street Light &) 06:00 PM

==
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Part 1: Coding

Goal: We need to get the Device ID and set the corresponding action.

Connection Diagram:

Buzzer Switch

* Connect LED to PO
Pull the buzzer switch ‘up’ to disconnect the buzzer in this execrise

Step 1: Connect WiFi Before we try to use WiFi Control function, we need to connect to the network, we have already
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Initialize IoT:bit TX P16+ RX PB »

Set WiFi to ssid Pl 12345678

On WiFi connected IP Address Device_ID

show icon

know how to connect to the WiFi on the first chapter.

Step 2: Get Device ID On WiFi connected is an event handler. It will be triggered once after connected with
WiFi. The handler will provide the Device ID variable which used to identify and control the Microbit.

* Go to OLED Tab
e Snap initialize OLED with width...height..toon start
* Snap the show stringinside the On WiFi connected

e Draw the Device ID variable from On WiFi connected tothe show string block placeholder

initialize OLED with

Initialize ToT:bit TX P16 * RX FE w

Set WiFi to ssid el " 12345678°

On WiFi connected IP_Address Device TD

show string Device_ID

*If you worried about forget the Device ID during program running, you may access it by the variable under Control
tab

¢ Go to Control tab
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on button A ¥ pressed

show string Device ID

* Snap the Device ID variable to the placeholder
Step 3: Control with Command

After connected to the WiFI, the connection to the server will be done automatically, it is ready to receive command
though network. To get the command, we can use the on Wi-Fi received handler in WAN control tab.

* Snap the on WiFi received handler to stage
e Dothe if-condition statement to the variable WAN_Command
e If Wan_command “light_on” is received, white LED will be turned on (intensity:1023)

e If Wan_command “light_off” is received, white LED will be turned off (intensity:0)

On WiFi received WAN_Command

if WAN Command = = then
Turn White LED to @ at Pe -
v @RI  then (=)

Turn White LED to o at PO

else if WAN_Command =

®

Step 4: Show the Command Sometimes you may need to show the recevied command for debugging, so if you need
that, you can use the OLED show string to display the command on the OLED.

* Goto OLED
* Snap the clear OLED displaytoOn WiFi received to avoid overlap
* Snap the show stringtoOn WiFi received

* Draw the WAN_ Command variable to show string placeholder
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On WiFi received WAN_Command

clear OLED display -

show string WAN_Command

if WAN Command = w then
Turn White LED to @ at Pe «
else if WAN Command = + ([@ERSEIEIS then @

Turn White LED to e at PO -

®

Advanced Usage(with value):

If you want to control the module with value, you can use the another block which contain value
variable. If Wan command “LightValue” is received, white LED will be turned on with the
given intensity value. You may also show the WAN_Command and value by show string.

On WiFi received WAN_Command value

clear OLED display
show string joim WAN_Command o Value @ @
if WAN_Command = w then

Turn White LED to Value at PO =

®

Full Solution MakeCode: https://makecode.microbit.org/_Jdb8fA661r77Y You could also download the program from
the following website:

Part 2: IFTTT Applet Configuration

Goal: We need to setup the IFTTT Applet to control the Micro:bit

Step 1: Create or login to IFTTT account Open your browser , go to https:/ifttt.
com/. Register your IFTTT account and once completed, log in to your IFTTT account.
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Resources v Plans Contact us Sign in

IFTTT for Business Solutions v

Grow your connected customers

Connect, learn, and maximize the value of your
customers by embedding any of 600+ brands directly
into your apps.

o &
o CED o
@ © ©

“Create” >  “Applets”

Step  2: Create  Applets On the top right menu, click

IFTTT Home Explore o sarn v

Services

Connections

Manage your Applets

You can scroll through a list of them here or create

My Applets

your own. Learn meore

Q Filter Applets

Step 3: Set the Rules On IFTTT configuration, set the below. We can set the rule on the IFTTT, if something happened
like time at 6:00 p.m., we can do the corresponding action.

IFTTT Applet: In this example:

If “it is 6pm today”, then “turn on the light”
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Ifi@This

A. Trigger Part

Then That

1.Search “Date” and select

Choose a service

Q Date

“Date & Time”
2.Finish the time setting.

¢ Choose trigger “Every day at”

Date & Time

* Select the time (e.g. 06PM, 00Minutes; it menas every day at 6pm) and click “Create trigger”

Choose a trigger

©

Date & Time

Evary day at Every hour at

This Trigger fires every This Trigger fires once an

single day at a specific hour at (00, (15, 130, or

time set by you. 45 minutes past the
haur,

B. Action Part

Complete trigger fields

Every day at

T rigrpae fsn wmey sl sty ot e simen et by o

Time
06 PM

00 Minutes

Create trigger
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If 5] Then

1.Search “micro:bit” and you

Choose a service

Q, Smarthon

will see “Smarthon IoT(micro:bit)”
2.Finish the Micro:bit setting.

¢ Choose action “Control Command”

Smarthon loT
(micro:bit)

¢ Input your Device ID (e.g. 0xa3240ac45916) and control command (e.g. light_on). Then click “Create

Choose an action

Smarthon leT (micro:bit)

Control Command Control Command
[with walua)

action”

Complete action fields

Optional If you need to send the command with value to the micro:bit
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Complete action fields

Dot 1D

DxfaZdDacd 5917

Smarthon loT (micro:bit)

Control Command Control Command
1

Result

Normal Case:
After connected to WiFi, micro:bit will connect to control server and keep listening to the WAN command
» Every day at 6pm, clock will trigger IFTTT to send out micro:bit WAN command “light_On”

¢ Micro:bit will recevie the command

Light on! (Full

6:00PM!

e The LED on PO will be turned on.
Advanced Usage(with value):
When change the applet to contain value version, it will have an additional variable value included

¢ Every day at 6pm, clock will trigger IFTTT to send out micro:bit WAN command “LightValue” (with value
‘66007’)

¢ Micro:bit will recevie the command

e The LED on PO will be turned on (with light intensity: 600).
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Light on! (600 intensity)

6:00PM!

1.1.9 Chapter 5: Object to Object communication

In this example, micro:bit (sender and receiver) are connected to a channel called “chatroom”. Peter want
to send a smile message to Sally via internet (WAN). Peter’s micro:bit will send a Wi-Fi message “smile”
to Sally’s micro:bit. When Sally receive a WiFi message smile, her micro:bit LED will show a smile icon.

/ Channel: chatroom \

Location 1: Location 2:
Sally's home

Peter's home

Internet

P90 Send WiFi

.i
| .
== message: smile

" #80  Recieve WiFi
" message: smile

Micro:hbit

Wide Area Network (WAN)

*Before we control the micro:bit, please make sure your micro:bit is connected to the Wi-Fi.

Receiver side

Goal: The receiver joins the channel, set the corresponding action when message received.

Step 1: Connect Wi-Fi Before we join the channel, we need to connect to the network first. We have already known
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Initialize IoT:bit TX P16+ RX PB =

Set WiFi to ssid el 10345678

On WiFi connected IP Address Device ID

how to connect to the Wi-Fi on the first chapter.
Step 2: Join the channel We can let the Micro:bit listening on specific channel to receive the command
* Snap the on button A+B pressed to stage
e Putthe WiFi Receiver join channel tothe on button A+B pressed

* Type the name of the channel “Chatroom”

on button A+B * pressed

WiFi Receiver join channel

*The user can join more than 1 channel, the maximum is 4.

Step 3: Set the corresponding action After press the A and B button at the same time, Micro:bit will start listening on
channel “chatroom” to wait other people send message to it. We need to use the On WiFi Receiver received
to read the command and take action.

* Snap On WiFi Receiver received to stage

e If need to received include value message, can use the include value version On WiFi Receiver
received at the same time

e Dothe if-condition statement to the variable receivedMessage
¢ When the receivedMessage called “smile”, the LED will show a smile icon;

¢ When the receivedMessage not called “smile”, the LED will show a sad icon.
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On WiFi Receiver received Channel receivedMessage

if receivedMessage == then

show icon

else

show icon =

®

Full Solution MakeCode: https://makecode.microbit.org/_KbxHgu7xfHhP You could also download the program from
the following website:

Optional:

When the Receiver was joined the channel, it can check the listening was started successfully or not. The On WiFi
channel joined will provide the Error_code for you to determine the result.

* Go to the OLED Tab

* Snap initialize OLED ... toon Start

* Snap the On WiFi channel joined to stage

e Use show string to show the Error_code with channel name

If Error_code is 0, means no error occur If Error_code is not 0, means error occur Normally, if no internet
connection or the Channel Server is down, the code will be -28674

Initialize IoT:bit TX P16 * RX P38 w

Set WiFi to ssid (OGN 12345678

On WiFi channel joined channel Error_code

show string Jjoin Channel o Error_code @@

2. Show the source channel name of the message
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When you join different channels, you may receive same command from each of them alternately, so you need to
identify the message is come from which channel. The On WiFi Receiver received provide the variable
used to identify.

e Snap clear OLED display to make sure the display will not overlap.
* Snap show stringtothe On WiFi Receiver received

e Draw the Channel and receivedMessage variable to the show string to display the on OLED

On WiFi Receiver received Channel receivedMessage

clear OLED display

show string join Channel o receivedMessage

receivedMessage =¥ then

Full Solution MakeCode: https://makecode.microbit.org/_ApFMuua7d072 You could also download the program
from the following website:

Sender side

Step 1: Connect WiFi Before we try to use WiFi Control function, we need to connect to the network, we have already

Initialize IoT:bit TX P16+ RX PB »

Set WiFi to ssid Pl 12345578

On WiFi connected IP_Address Device_ID

show Lcon

know how to connect to the WiFi on the first chapter.
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Step 2: Send the message After connected to the internet, we can start send the message to our friend though the
channel.

* Snap the on button ... press tostage
e Snapthe WiFi Sender send channel... insidethe on button ... press
* Input the correct channel name for your target channel, for example chatroom

* Input the message which need to be send

* If need to send the message with value, use another version of WiFi Sender send channel... which
include the value input

on button A * pressed

WiFi Sender send channel message

on button B * pressed

WiFi Sender semd channel message E

Full Solution MakeCode: https://makecode.microbit.org/_AygdmqgfTCXb You could also download the program
from the following website:

Optional:

When the sender sending the message, if use the On WiFi message sent, it can know the sending result of
message to channel.

* Go to OLED Tab

* Snapthe initialize OLED... toon Start

* Snapthe On Wifi message sent to stage

e Snap the show stringinsidetoOn Wifi message sent

* Snap the clear OLED display to avoid overlap

e Draw the Status and Error_code variable into the show string text placeholder

If the sending result is success, the Status will be OK and Error_code is 0 If the sending result is fail, the
Status will be FAIL with Error_ code Normally, if no internet connection or the channel Server is down, it will
be -28674
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on start

initialize OLED with width @ height @

Initialize IoT:bit TX P16 * RX P8 w

Set WiFi to ssid Ol 12345678"

on Wifi message sent Status Error_code

clear OLED display

show string Jjoin sStatus o Error_code @ @

Full Solution MakeCode: https://makecode.microbit.org/_2H1fHvgMv6jg You could also download the program from
the following website:

1.1.10 Case 01: Automated Smart Playground Lamp

@ Automated Playground Lamp

White LED '—\_,_\

Motion Sensor

Level:* W OW W W
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Goal

Background

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

There are
people
(Motion sensor
triggered)

Pause 10

Motion Sensor

LED Turned ON LED Turned OFF

seconds

Check again
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Part List

i e R
micro:hit (1) loT:bit (1)

| |
Motion Sensor (1) 3-pin module wire (2) M4*10mm Screw (4)

A2
~ 5
A1
M4*10mm Nut (4) Screwdriver (1) A1-A3 Model (1)
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Assembly step

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

Part list:
- PIR Motion Sensor
»] o ™
::Qc
e *  White LED

- M4 nuts X2

\_ w
A ) o «  M4*10mm screws X2

AR
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Step 2 Assembly completed!
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Hardware connect

Connect Motion sensor to the PO port of Smarthon IoT:bit Connect LED light to the P3 port of Smarthon IoT:bit

Buzzer Switch

Pull the buzzer switch ‘up’ to disconnect the buzzer in this execrise
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Programming (MakeCode)

Step 1. Disable micro:bit LED.
* Snap led enable falsetoon start

* Note that P3 is wused as LED in default setting, LED need to be disable

on start

led enable false =

Step 2. Turn on LED by motion sensor
* Drag forever from Basic
e Snap if statement into forever

e Set get motion (triggered or not) at PO = true,into if statement that’s say motion is
triggered, someone passes by.
e Then, turn white LED to 1023 at P3 as turning on white LED and pause 10 seconds.

forever

if Get motion (triggered or not) at Pin PO »

Turn White LED to @ at P3 =
pause (ns) EEUEEIR S

else

Turn White LED to o at P3 =

®

e Else,turn white LED at P3 to O asturning off.
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on start

led enable false »

forever

if Get motion (triggered or not) at P

Turn White LED to @@l:PkEl at P3 =
pause (ms) @Ull:l-EEd

else

Turn White LED to o at P3 =

®

Full Solution MakeCode: https://makecode.microbit.org/_X4xYjzHU6d91

Result

Motion sensor is used to detect if there are people moving in the playground. If there are, the LED light will be turned
on; otherwise, it will be turned off.

Think

Q1. How can you use motion sensors, other than turning on the light automatically?

Q2. Can you show motion sensor value on OLED?
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1.1.11 Case 02: Smart Car park Access Barrier

Light Sensor

y y Ultrasonic
Distance Sensor

e 180° Servo

Level:* * % Y% W

Goal

Make a smart car park gate which opens automatically if there are vacancies in the car park and there are cars coming
in.

Background

What is smart car park access barrier? Smart Car park Access Barrier is used to allow people to live conveniently. It
can reduce manpower and time in controlling the gate and manage information (e.g. car park vacancies). It will be
opened automatically if there are vacancies in the car park and there are cars coming in.

Car park gate operation The car park gate open and close operation is controlled by 180 servo. It will be opened if there
are vacancies in the car park (i.e. detected by light sensor) and cars near the car park gate (i.e. detected by distance sen-
sor). Otherwise, the gate will be closed. When there are no vacancies (detected by light sensor), then the gate will keep
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Case 02 Concept Diagram

Check again
Set gate to start
position : close gate Distance Sensor N
(servo turns to 0°)
FALSE
here are cars >

(distances<5)

Pause 5 seconds

There are
vacancies
(light>20)

Open gate Close gate
(servo turns to 90°) (servo turns to 0°)

closed.
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Part List

B BB

micro:bit (1)

\ﬂ?}

180° Servo (1)

o

M2*10mm Screw (2)

™~

Screwdriver (1)

Assembly step

loT:bit (1) Light Sensor (1) Distance Sensor (1)

S

Servo M2*7 Smm sharp screw
(1) {Included in servo pack)

Q)

M4 Nut (4)

3-pin module wire (1)

¢ o

M2 Nut (2)

4-pin module wire (1)

M4*10mm Screw (4)

B}

B1-B3 Model (1)

Step 1 Attach the distance sensor to Bl model with M4 * 10mm screws and nuts.
Part list:
= B1 model
81 |
<oy & Distance Sensor
QI B © * M4 nuts X4
CQ\I- s 4 * M4*10mm screw X4
Step 2 Attach the servo to Bl model with M2 * 10mm screws and nuts
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o

L

~

e

~

Part list:

s 1800 servo

s (M2 nuts X2

* MZ2*10mm Screw X2

Step 3 Attach the B2 model to the servo with servo M2 * 7.5mm sharp screw. Put B3 model onto B1 model.

Part list:
« B3 model X2
- - \\"\-_
B3 | « B2 model

I BZ |

o M2*7 5mm sharp Screw X1
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i

Step 4 Assembly completed!

Hardware connect

Connect the Distance Sensor to P14  (trig/ P15 (echo) port of IoT:bit Connect
Light Sensor to PO port of IoT:bit Connect 180° Servo to P2 port of IoT:bit
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Pull the buzzer switch ‘up’ to disconnect the buzzer in this execrise
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Programming (MakeCode)

Step 1. Set variables and servo at start position

* Inside on start, snap set variable distance to O and set light
to 0 from variables. Snap Turn Servo to 0 degree at P2.

on start

set distance * to o

set lightZz + to o

Turn Servo to o degree at P2 =

Step 2. Get distance and light value

* Drag get distance to get distance unit cm trig P14 echo P15, store the value to vari-
able distance.

e Get light value (percentage) at Pin PO, store the wvalue to variable 1light

forever

set distance * to Get distance wnit om * trig P14 * echo P15 »

set light?2 + to Get light value (percentage) at Pin PB »

Step 3. Open/close gate with light value

* Snap 1f statement into forever, set if variable distance 5
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forever

set  distance * to Get distance unit om

set light2z *+ to Get light value (percent:

if distance = £ w o then

if lightz v | > @ then

* Snap another 1f statement setvariable 1ight value >20
Step 4. Set servo position
e Snap Turn Servo to 90 degree at P2 asthe gate is opened.

* Snap pause to the loop to wait 5 seconds
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forever

set distance ¥ to Get distance unit

set light? + to Get light value (pe

if distance = <w o the
if light2 v > v @ the

Turn Servo to @ degree at P2 »

GENIL 9 5000 w

Turn Servo to o degree at P2 w»

®
C)

e Snap Turn Servo to 0 degree at P2 asthe gateisclosed.

Full Solution MakeCode: https://makecode.microbit.org/_UgRKmX2XzH2u
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on start

set distance *+ +to o
set light *+ to o

Turn Servo to o degree at P2 =

forever
set distance * to Get distance unit cm v trig P14 *+ echo P15 »

set light + to Get light value (percentage) at Pin PO v

if distance = L w o then
if light » 1[3'= @ then

Turn Servo to @ degree at P2 =
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Result
The light sensor is used to check the vacancies in the car park while the distance sensor is used to detect if there are
any cars coming near the car park gate The car park gate is controlled by 180 servo. When there are vacancies in the

car park and there are cars near the car park gate, the car park is available. The gate will be opened for 5 seconds and
then closed to let the car entering the car park.

Think

Q1. How can you show the light and distance value on OLED? Q2. Can you show signals on micro:bit LED to let
drivers know there are vacancies in the car park?

1.1.12 Case 03: Garbage disposal system

Distance Sensor

Multi-colour LED

Level:* * % Y% W

Goal

Make a smart garbage bin by showing different colors of light according to the volume of garbage inside.
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Background

What is garbage disposal system? LED light on the garbage bin can show people the amount of garbage inside the
garbage bin so that garbage truck can easily determine if the garbage is full or not. This can minimize the wastage of
the garbage bags and become a more environmental-friendly city.

Garbage disposal system operation The distance sensor should be able to sense the amount
of garbage 1is inside the garbage bin. Multi-colour LED can be wused to emit differ-
ent colour of light (green and red light), which represent the emptiness of the garbage bin.

Case 03 Concept Diagram

Initialize Multi-

colour LED

Pause 1 second
Check again

Distance Sensor

The bin is full
(distance<4)

Multi-colour LED Multi-colour LED
Turned Red Turned Green
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Part List

& ||ﬂ;' ||I!-'|ﬁ|!' l=

micro:bit (1) loT:bit (1) Multi-colour LED Distance Sensor (1)
(W52812) (1)
-~
f OV
e
3-pin module wire (1)  4-pin module wire (1)  M4*10mm Screw (&) M4 Nut (6)

\ m
Ll

Screwdriver (1) C1-C2 Model (1)

Assembly step

Stepl Attach the Multi-colour LED to ClI model with M4 * 10mm screws and nuts.

Part list:
LT
R
W + C2 model X1
(RS _ » Distance sensor X1
A Q © o M4 Nut X4
)| @ o+ M4*10mm Screw X4

Step 2 Attach the distance sensor to C2 model with M4 * 10mm screw and nuts.
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Step 3 Put together all the cardboard parts (C1-C2).

Part list:

» C1 model

» Multi-colour LED X1
» M4 Nut X2

o M4*10mm Screw X2
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Step 4 Assembly completed!
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Hardware connect

Connect the Distance Sensor to P14 (trig)/ P15 (echo) port of IoT:bit Connect Multi-color LED to P1 port of IoT:bit

[RRRRRRRRRRRRRRRRRRRRRRRRE!

GND

@Esw WROOM-32
Q)

1>)lﬂL 2h

6791213141SE E
-] ][]
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Programming (MakeCode)

Step 1. Set variable and initialize multi-colour LED
* Inside on start,snap set variable distance to O fromvariables
* Snap set strip to NeoPixel at pin... fromNeopixel. Setpin P1 with 1 led of the block.

* Snap strip set brightness from Neopixel >more and set brightness 50

on start

set distance + to o

set strip * to MHNeoPixel at pin P1 + with ° leds as RGB (GRB for

strip * set brightness @

e

* Snap pause to wait 5 seconds
Step 2. Get distance value

* Inside block forever. Setdistancetoget distance unit cm trig P14 echo P15, that’s say
get the distance value by connecting the distance sensor to P14 and P15

* Snap if statement into forever,setdistance 4intoif statement

forever

set  distance + to Get distance unit om »

if distance =

@
—_

* Snap Pause to the loop to wait 1 second for next checking
Step 3. Show indicating colours with distance value

e If distance 4, then strip show color red, else strip show color green
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forever

set distance * to Get distance unit

if distance < w ° then

strip * show color red »

strip * show color green »

@
e

an v trig P14 v echo P15 »
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Full Solution MakeCode: https://makecode.microbit.org/_F2x6j9UaM6w{

Result

on start

set distance * to o

set strip v+ to NeoPixel at pin P1 =

strip v | set brightness @

forever

set distance * to Get distance unit c

if distance + L v o then

strip v | show color red =

strip * show color green ¥
pause (ms) @ULLIR4

The distance sensor can return the distance value between the top of the garbage bin and the level of garbage inside
the garbage bin. The LED light is used to indicate if the bin is full or not. If it is empty or there are some garbage, the

LED turns green, if it is full, the LED turns red.
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Think

Q1. How to make sound notification if there are full of garbage (i.e. using buzzer)?

1.1.13 Case 04: Urban noise detection

OLED Display

Noise Sensor

:

-

Level: X % ¢ ¥¢ ¢

Goal

Make a noise detection point to detect the noise volume near the roadside using noise sensor.

Background

What is urban noise detection? It is a system to detect noise near the road as noise pollution caused by cars on the road
seriously affect the living standard of people. By installing a monitor to detect the noise volume near the roadside can
help engineer to gather noise information and find solution to solve the problem in the future.

Noise detection operation The noise sensor can detect the volume in dB near the roadside and
show the volume on the OLED. A bar graph of sound intensity will be shown on the micro:bit.
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Case 04 Concept Diagram

Initialize OLED

Pause 0.5 second

Check again
Get Noise Sensor

Value )

Micro:bit LED

plot graph

Show noise value y
in OLED
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Part List

B BBl

micro:bit (1) loT:bit with OLED (1) MNoise Sensor (1) 3-pin module wire (1)
4-pin extension wire M2*10mm Screw (2} M2 Nut (2) M4*10mm Screw (4)
o
o~
Q‘ \ o2
4}
M4 Nut (4) Screwdriver (1) 01-D2 Model {1}
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Assembly step

Step 1 Attach the OLED to Dl model with M2 * 10mm screws and nuts.

. Part list:
[
£ _ ¢« D1 model
» OLED
¢ o M2 nut X4
D1 o o M2*10mm screw X4
—

Step 2 Attach noise sensor to Dl model with M4 * 10mm screws and nuts.

Part list:

Moise sensor

« M4 nut X2

o MA*10mm screw X2
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Step 3 Put together all the cardboard parts (D1-D2).

Step 4 Assembly completed!

Part list:
T ~
o

/[

g D2

0z
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Hardware connect

Connect Noise Sensor to P1 port of IoT:bit Extend the connection of OLED to I2C connection port of IoT:bit

o ®

GND

oE,

6 7912131415
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Programming (MakeCode)

Step 1 Step 1. Initialize OLED screen and variable

* Drag Initialize OLED with width:128, height: 64 toon start

on start

initialize OLED with width @ height

e SetNoisetoOfromvariables
Step 2. Show noise value on micro:bit LED
¢ Inblock forever. Set noise toround get noise level (dB) at pin P1

* Drag plot bar graph of ... from Led and draw variable Noi se into the plotted value. Set value up
to 100

e Drag Pause to the loop for  wait for 0.5 second  for  next  checking

forever

set  MNoise v to round Get noise level (dB) at Pin P1

plot bar graph of MNoise »

v @
e e

Step 3. Show the noise value on OLED screen
e Snap clear OLED display from OLED to avoid overlap

* Snap show string to the loop and show value of the variable Noise
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forever

set MNoise + to round Get noise level (dB) at Pin

plot bar graph of MNoise +»

TGN 100

clear OLED display

o s 3 e @POG
e

Full Solution MakeCode: https://makecode.microbit.org/_TiWIH7CuU5MS
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on start

initialize OLED with width @ height @
set Noise v to o

forever

set Noise ¥ to round ¥ Get noise level (dB) at Pin Pl *

plot bar graph of Noise ¥

clear OLED display

show string join m Noise w @ @
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Results

After initializing WiFi extension board and OLED, micro:bit will show a bar graph for the sound intensity in a city.

High sound density V5 Low sound density

Think

Q1. How to make a notification if noise pollution problem is serious? i.e. showing red LED

1.1.14 Case 05: Car speed monitoring

Ultrasonic Distance Senscr/

OLED Display

Level: X % % 37 ¢ \//
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Goal

Make a car speed monitor to detect car speed on the road.

Background

What is car speed monitoring? It is an automatic system to check car speed on the road at certain time interval. There
are cars often over-speed causing traffic accidents, therefore installing a car speed monitoring is a must to minimize
the chances of traffic accidents.

Car speed monitor operation The distance sensor measures two different distances at certain time in-
terval, and therefore car speed can be calculated and shows it on the OLED. On every 500ms
(0.5 second), the distance sensor will keep updating distance between the sensor and the car.

Distance1: initial distance

Distance1

DistanceZ2: distance after 0.5s

Distance

Sensor

< >
Distance2
By equation, Speed = "= we found that Speed — S —Srenes?

If distance 1 distance 2, that’s say the car is moving towards. The moving distance is distancel -distance2. The speed
is (distancel-distance2)/0.5 (unit: cm/s) If distance 1 = distance 2, that’s say the car has stop moving or there are no
cars. The moving distance and speed are 0 For car speed < 0, it is the exceptional case (the car turns left/right and
leave the road) and the speed will not be shown. A bar graph on micro:bit LED is shown to indicate the instant speed
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High speed VS Low speed

of the cars.

Case 05 Concept Diagram

Initialize loT:bit &
OLED

Function: calculate_Speed

Check again

> Call function: Distance Sensor
calculate_Speed

Get distance1

speed is valid
(speed = 0) )

lPause 0.5 second

Get distance2

Micro:bit LED
plot graph

Calculate car

(by distance/time)

Show distance &
speed in OLED
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Part List

A ||ﬂ';I ||ﬁ--u;l!- =

'
micro:bit (1) loT:bit with OLED (1) Distance Sensor (1) 4-pin module wire (1)
4-pin E’“;’;’"“” W M2410mm Screw (4) M2 Nut (4) M4*10mm Screw (4)
E2 E2
~
Q‘ \ i
¥ E1
[+]]
M4 Nut (4) Screwdriver (1) D1-D2 Model (1) E1-E2 Model (1)

Assembly step

Step 1 Attach the OLED to Dl model wusing M2 * 10mm screw and nut

Fart list:
[
« D1 model
7« OLED
% o M2 nut X4
D1
— M e« M2 *10mm screw X4
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Part list:
. D2 model X2

D2

Step 2 Put D2 model onto the D1 model.

Step 3 Assembly completed! Step
4 Attach the distance sensor to El model using M4 screw and nut.
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Step 5 Put the E2 model onto E1 model.

Part list:
r'ﬂ ; - -\
[ O O
Q N N
y 3 '13 » E1 model
’PE?&,;?*H + Distance sensor
P mgl?;.!
Ny e T Gf « M4 *10mm Screw X4
N ;_/. rd ? e
T ¢ M4 Nut X4
L

Part list:

. E2 model X2

i}

E2

1.1. Smarthon Smart City loT Starter Kit
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Step 6 Assembly completed!

Hardware connect

Connect the Distance Sensor to P14 (trig)/ P15 (echo) port of ToT:bit
Extend the connection of OLED to the 12C connection port of IoT:bit
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GND
EVE)

ol |

6 7 912131415E E
Cooooa

Programming (MakeCode)

Step 1. Initialize OLED screen
e Drag Initialize OLED with width:128, height: 64toon start

¢ Set distancel, distance2 and speed to 0 from variables
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initialize OLED with width @ height @
set distancel * to o

set  distance? *+ to o
set speed *+ to o

Step 2. Set up function (calculate_Speed)
* Set up a new function calculate_Speed from Advanced > Functions.

e Setdistancel to get distance unit cm trig P14 echo P15 (distance from the car to the dis-
tance sensor before 0.5 second) Drag Pause to wait 500ms and set distance?2 to get distance unit
cm trig P14 echo P15 (distance from the car to the distance sensor after 0.5 second)

e By the equation of speed = distance / time. We get the speed
of the moving car to (distancel-distance2)/0.5 (unit: cm/s)

(i lanli W calculate_Speed @

set  distancel + to Get distance wunit om+ trig Pid + echo P15 w

e

set  distance? * to Get distance unit om* trig P14 * echo P15 +

set speed *  to distancel = distance? -

Step 3. Calculate car speed

* In block forever, call function calculate_Speed from Advanced > Functions to get the speed of
the moving car

* Snap If statement into the loop
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e If speed 0, thenitwill plot bar graph of ... from Led and draw variable speed into the plotted
value. Set value up to 20

* Snap clear OLED display from OLED to avoid overlap

* Snap show string and show value of variables distancel, distance2 and speed

call calculate Speed

plot bar graph of

w e @

clear OLED display

show string join distancel = @ l‘:-l:-)

show string join distance? = @ @
show string Jjoin speed = @ @

Full Solution MakeCode: https://makecode.microbit.org/_0YOhSMWPde4A
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LU T4+ Ll calculate_Speed @

Ao (U (D CATED @ e ShE @ set distancel * to Get distance unit cm * trig P14 * echo P15 *

distancel ¥ to o pause (ms)

dist 2 t
ASEAnces = °° set distance2 * to Get distance unit cm * trig P14 ¥+ echo P15 *

speed ¥ to o
set speed * to distancel » - distance2 = v @

forever

call calculate_Speed

if speed ¥ LA 4 o then

plot bar graph of speed ¥

ot @

clear OLED display

show string join distancel * @ @
show string join distance2 » @ @
show string join speed ¥ @ @

Results

It will keep checking the distance of cars from distance sensor by distance sensor in every 500ms. The speed of the
cars will be shown on OLED. A bar chart of speed will be shown on micro:bit LED also.

Think

How can we set a sound alert to notify that there is car over-speeding?
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1.1.15 loT Case 06: Weather Station

C]ThingSpeak™

Temperature and
Humidity Sensor

Raindrop Sensor

Level: & % ¥¢ 3¢ %

Goal

Make a weather station which gets the values from the raindrop sensor, temperature and humidity sensor. The data
will be sent to IoT platform - ThingSpeak.

Background

What is Thingspeak? ThingSpeak is an IoT analytics platform service which provides instant visualizations of data
posted by your devices to ThingSpeak. In this case, we will use this platform to update our data to plot instant graphs.

Weather  station operation  Collecting temperature, humidity and  raindrop consistently
and uploading the data by wusing Thingspeak. This can help us to do analyti-
cal work more conveniently as we can refer to the automatically plotted graphs.
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Case 06 Concept Diagram

Initialize loT:bit &
OLED

Connect WiFi

Pause 15 seconds
Check again

FALSE
WiFi connected?

Get humidty from Get temperature
DHT11 from DHT11

Show values in

Get raindrop
value from

raindrop sensor

(o] M)

Send values to

ThingSpeak

When WiFi is

WhenThingSpeak
connected

data is uploaded

Show

micro:bit LED

show Icon "tick" ThingSpeak

Status
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Part List

loT:bit with OLED (1) Temperaturé and humidity
Sensor (1)
Flaindrc-p. Sensor (1) 3-pin module wire (2) M4*10mm Screw (4)
M4 Nut (4) Screwdriver (1) F1-F2 Model (1)

1.1. Smarthon Smart City loT Starter Kit 115



Smarthon Documentation, Release 1.0

Assembly step

Step 1 Attach the raindrop sensor to F2 model.

Step 2 Attach the temperature and humidity sensor to F2 model.

Part list:

e WS e W

e 9 8 @ @

& 4 @ 49 o
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Step 3 Put together all the cardboard parts (F1-F2).

Part list:

F1

« F1 model

1.1. Smarthon Smart City loT Starter Kit
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Step 4 Assembly completed!
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Hardware connect

Connect the Raindrop Sensor to PO port of IoT:bit Connect the Temperature and humidity Sensor to P2 port of IoT:bit

s ®

GND
wm O 00004
TX

GND VDD SCK SDA

|

Pull the buzzer switch ‘up’ to disconnect the buzzer in this execrise

91213 1415

o«

L))

o ka3

Buzzer Switch

1.1. Smarthon Smart City loT Starter Kit
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loT (ThingSpeak)

* For more details, please refer to Chapter 1: Upload Data to ThingSpeak

Step 1 Go to https://thingspeak.com, Choose Channels -> My Channels -> New Channel

D ThingSpeak”‘ Channels~ Apps~  Support~

Watched Channels

My Channel:
Public Channels

New Channel SEATCN DY Tag

Step 2 Input Channel name, Fieldl and Field2 , then click “Save Channel”
* Channel name: Smart Weather Station
* Field 1: temperature
e Field 2: humidity
e Freld 3: raindrop
Step 3 Select  your channel >  “API  Keys” copy the APl key as  follows:

Private View Public View Channel Settings Sharing AF| Keys 1. Select API KE}’S

Write APl Key Help

AP keys enable you t
keys are auto-general

Key  J5Galm s e rgoy 2. copy

APl Keys Set

= Write AP Key:

been compron
a Daad ADI Ko

Programming (MakeCode)

Step 1. Initialize OLED, IoT:bit and connect to WiFi
e Snap Initialize OLED with width:128, height: 64toon start
* Snap Initialize IoT:bit TX P16 RX P8 from IoT:bittoon start
e Snap Set Wi-Fi to ssid pwdfrom IoT:bit

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and 12345678 as password
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e Set variable raindrop, humidity and temperature to 0 from

on start

initialize OLED with width @ height @
| Initialize IoT:bit TX P16 * RX P8 w
Set WiFi to ssid Al 123456787
| set raindrop *+ to o

set humidity + to o

set temperature ¥ to o

variables¥*
Step 2. Show icon “tick” after WiFi connection

e Snap show icon from basic to On WiFi connected and select icon tick

On WiFi connected IP Address Device ID

show icon

Step 3. Get temperature, humidity and raindrop values
* Snap if statement toblock forever
e fWiFi is connected

e Then, set humidity to read humidity from DHT11 at Pin P2
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e Set temperatureto read temperature from DHT11

e Set raindrop to get raindrop value (percentage) at Pin PO

forever

if WiFi connected?

humidity *+ to DHT11 Read humidity + at pin P2 =

temperature * to DHT11 Read temperature * at pin P2 »

raindrop *+ to Get raindrop value (percentage) at Pin P8 w

Step 4. Show values on OLED
* Snap clear OLED display from OLED to avoid overlap

e Snap show string and show value of variables Temperature, Humidity and Raindrop
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forever

WiFi connected?

humidity * to DHT11 Read humidity * at pin P2 =

temperature + to DHT11 Read temperature + at pin P2 »

raindrop * to Get raindrop value (percentage) at Pin PO =

clear OLED display

show string Jjoin temperature @ @
show string join humidity = @ @

show string join raindrop ¥ @ @
®

Step 5. Upload data to ThingSpeak
e Snap Send Thingspeak key... insidethe if-statement

* Fillin the api key from Thingspeak with temperature, humidity and raindrop value
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* Snap pause to the loop to wait 15 second

Step 6. Show ThingSpeak upload status

forever

if WiFi connected? then

DHT11 Read humidity =+ at pin

humidity =+ to

temperature + to DHT11 Read temperature +» a

raindrop + to Get raindrop value (percentage)

clear OLED display

show string join temperature =
show string join humidity = @ (4
G LI YL "Raindrop: " raindrop @ {:

"

Send Thingspeak key* 5G4

fieldl value temperature =

field2 value humidity =

field3 value

S

raindrop =

@

@

e Snap show stringinside On Thingspeak Uploaded

e Draw the variable

Status

and Error_code to block show string
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On Thingspeak Uploaded Status Error_code

clear OLED display

show string join (ERLYULN VG Status
show string join Error_code

Full Solution MakeCode: https://makecode.microbit.org/ TMyYxL8Reldu

on start forever
initialize OLED with width @ height @ if WiFi connected? then
‘In:i.tial:i.ze IoT:bit TX P1lé * RX P8 +» set humidity * to DHT1l Read humidity * at pin P2 *
Set WiFi to ssid [ lset temperature *+ to DHT1l Read temperature v at pin P2 »
.set raindrop * to Get raindrop value (percentage) at Pin P@ v

clear OLED display

show string Jjoin temperature ¥ @ @
show string Jjoin “Humidity: ! humidity + @ @

On WiFi connected | IP_Address Device_ID

show strin, A0 Raindrop: raindrop v
On Thingspeak Uploaded @ Status Error_code g 3 P P @ @
clear OLED display Send Thingspeak key 2J17BLE851Q3MOFO

g w fieldl value temperature ¥
show string Jjoin ThingSpeak: Status @ @

field2 value humidity +

show string join Error_code @ @

field3 value raindrop ¥

©O®

pause (ms)
®
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Result

When micro:bit is connected to WiFi, it will check weather information (temperature, humidity from Tempera-
ture and humidity Sensor and raindrop value from raindrop sensor). Then, those data will be sent to ThingS-
peak and pause for 15 seconds for another update. =~ We can find three graphs on Thingspeak including tem-
perature, humidity and raindrop (fieldl, field2, field3) respectively by collecting data using different sensors.

Field 2 Chart

Field 1 Chart
Smart Weather Station Smart Weather Station

| ¥

3

H E

- )

: £

E E
]

) ) e ) ) ) i i
Date Date

Thirgioant coom Trongioesh com

Smart Weather Station

ramdrop

103000 10303 0300 10303 103300

Think

Q1. How can we upload other module values (e.g. noise) to ThingSpeak?
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1.1.16 loT Case 07: Smart defense system

® Smart defense system

Motion Sensor

Level: & % % 3¢ %

Goal

Make a smart defense system which emits sound and sends an email to the house owner if there are any suspicious
movement near the door.

Background

What is IFTTT? IFTTT can help connect all your different apps and devices which enables them to work together
to do specific tasks. Smart defense system operation The motion sensor can deliver a motion signal to the mi-
cro:bit. When the micro:bit detects the signal, the buzzer will emit sound and send an email to specific email ac-
count through IFTTT. Also, a monstor icon will be shown on the micro:bit if there are suspicious people passes by.
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Case 07 Concept Diagram

Initialize loT:bit &
OLED

Connect WiFi

Pause 1 second
Check again

Y

WiFi connected?

There are
people
(Motion sensor
triggered)

micro:bit LED
show Icon
"smile"

Send alert email
by IFTTT

micro:bit LED
show Icon
"Monster"

Buzzer emit
Sound alert

When WiFi is When IFTTT email
connected is sent

micro:bit LED
show Icon "tick"
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Part List

A |!ﬂ;' i Il! =

| |
micro:bit (1) loT:bit with OLED (1) Motion Sensor (1)
h
g
3-pin module wire (1) MA*10mm Screw (2) M4 Nut (2)
Screwdriver (1) F1-F2 Model (1)
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Assembly step

Part list:
P e S e T e W e T I
D o o « F1 model
[ 0
F1 = §

» Motion se

o M4 Nut X

o MAS10mn

Step 1 Attach the motion sensor to F1 model.
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Part list:

« F2 model

F2

Step 2 Put together all the cardboard parts (F1-F2)
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/”'f/ B
ﬂ’,r‘".
- ". = = . 11
4 = = ﬂ- =
| Sl s
T = i

Step 3 Assembly completed!
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Hardware connect

Connect the Motion Sensor to Pl port of IoT:bit Turn on the Buzzer Switch on PO port of IoT:bit

GND
1
?fo 0000 (O &

GND VDD SCK SDA

L))
Buzzer Switch
S1 52 S3

I ol

Pull the buzzer switch 'down’ to connect the buzzer in this execrise
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loT (IFTTT)

* For more details, please refer to Chapter 2: Send Email by IFTTT

Step 1 Go to https://ifttt.com , create applet af webhooks then Email)

Trigger (This) Action (That)
Webhooks: Email:
This: webhooks receive a web request send me an email

Complete action fields

Complete trigger fields

That: Email

S

Rucaive a web requast

Event name: SendEmail

Step 2 Go to “My services” > “Webhooks”, select “Documentation” . Copy your Webhooks Key as follows:

&S

Webhooks 1. Documentation

2. Copy this IFTTT key

Your key is]HnIRg1 &l irds | FEaSjb

Back to service

Programming (MakeCode)

Step 1. Initialize OLED, IoT:bit and connect to WiFi
e Snap Initialize OLED with width:128, height: 64toon start
* Snap Initialize IoT:bit TX P16 RX P8 from IoT:bit toon start
e Snap Set Wi-Fi to ssid pwdfrom IoT:bit

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and 12345678 as password
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initialize OLED with width @ height @

Initialize ToT:-bit TX P16 + RX P8 w

Set WiFi to ssid Wl 12345678

Step 2: Show icon “tick” after WiFi connection

e Snap show icon from basic to On WiFi connected and select icon tick

On WiFi connected 1IP Address Device ID

show icon

Step 3. Check motion sensor value
* Snap 1f statement toblock forever
e IfWiFi is connected,

e Ifget motion (triggered or not) at Pin P1 =true then, that’s say someone is near the door.
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forever

if WiFL connected? then

if Get motion (triggered or mot) at Pin

Step 4. Send notification when someone pass by
* Snap 1f statement toblock forever
e fWiFi is connected,thensnapplay tone Middle C for 1 beat frommusic
* Snap show icon from basic and select amonster icon

e Snap Send IFTTT key... from IoT:bit > IoT Services, input your IFTTT key and input event
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forever

if WiFi connected? then

Send IFTTT key* (10} 5jb"
event_name* [T EIRN

name SendEmail
Step 5. Show smile icon when no one pass by
* Snap show iconinto Else, and selecticon smile

e Snap Pause after if statement to the loop for 1 second delay for checking
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forever

if WiFi connected? then

if Get motion (triggered or not) at Pin Pl w true = then

play tone for 1 = beat

show icon

Send IFTTT key* ERGLLE

SENEIE L - SendEmail”

else

[ I ]
show icon . -

@
pause (ms)
®

138 Chapter 1. Quick Start Guide



Smarthon Documentation, Release 1.0

forever
initialize OLED with width @ height @ if WiFi c

Initialize JoT:bit TX P16 * RX P8 w if Get

Set WiFi to ssid PN 12345678
play tone

show icon

On WiFi connected =IP_Address Device_ID Send IFTT

show icon , ..' - event_nam
.

On IFTTT Uploaded Status Error_code

clear OLED display @

pause (ms)

show string  join (RN status O @ ®
show string join Error_code @@

Full Solution MakeCode: https://makecode.microbit.org/_H4uU8R3716x]

Result

When WiFi is connected, if there are any suspicious movement near the door, the buzzer will emit sound
and an email will be sent to the house owner. Also, a monster icon will be shown on the micro:bit.

Email recelved!

] % Webhooks via IFTTT 19 Inbox  The event named "SendEmail

Think

QI. How to avoid sending duplicate emails? (tips: using variable) Q2. How to distinguish suspicious people (e.g.
password authentication)?

1.1.17 loT Case 08: Automated Traffic Light

Level: & % % % %

* For more details, please refer to “Chapter 5: Object to Object communication”
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.)))

/ (channel w
=

Traffic Light

Sender

Goal

Make a sender to send signal to another micro:bit to show if there is traffic jam or not.

Background

How to send signal to another micro:bit? Micro:bit (sender and receiver) are connected to the same channel so wifi
message can be sent between the micro:bit. Such that when the sender micro:bit sends a Wi-Fi message “trafficjam”
to receiver micro:bit. When receiver micro:bit receives a WiFi message “trafficjam”, the connected traffic light will
turn red.

Sender micro:bit operation When the light value detected is too low, this would represent there is a traf-
fic jam and and a ‘trafficjam’ wifi message to another microbit. = When the light value detected is
high, this would represent there is no traffic jam and send a “nojam” wifi message to another micro:bit.
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Case 08 sender Concept Diagram

When WiFi is
connected

Initialize loT:bit &

OLED Connect WiFi

Pause 6s
Check again
~
WiFi connected?
micro:bit LED
show Icon "tick"
Light Sensor send WiFi message
"trafficjam" to
receiver

(channel:tsuenwan)

there is traffic

Get light value jam now (light <10)

send WiFi message
"nojam” to receiver
(channel:tsuenwan)

FALSE

Part List

loT:bit with OLED (1)

Light Sensor (1) 3-pin module wire (1)
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Assembly step

N/A

Hardware connect

Connect the Light Sensor to PO port of IoT:bit

Pull the buzzer switch ‘up’ to disconnect the buzzer in this execrise
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Programming (MakeCode)

Step 1. Initialize OLED and IoT:bit and connect to WiFi
e Snap Initialize OLED with width:128, height: 64toon start
* Snap Initialize IoT:bit TX P16 RX P8 from IoT:bittoon start
e Snap Set Wi-Fi to ssid pwdfrom IoT:bit

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and 12345678 as password

start

Initialize IoT-bit TX P16 * R{ P8 +

Set WiFi to ssid Ol 12345678
st lightz * to o

e Setvariable 1ight2toOfromvariables
Step 2. Show icon “tick” after WiFi connection

* Snap show icon from Dbasic to On WiFi connected and select icon tick

On WiFi connected IP Address Device ID

show icon

Step 3. Check traffic status
* Snap 1f statement toblock forever
e IfWiFi is connected,
e Setvariable2 to light value from light sensor at PO
* Snap clear OLED display from OLED to avoid overlap

* Snap show string and show value of variables 1ight2
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* Pause 6000 (ms) to another checking

Step 4. Send notification when someone pass by

* Snap if statement

if WiFi connected? then

set lightz * to Get light value (percentage) at Pin P8

clear OLED display
show string join lightz v (=) (B
=

C,

e Set 1ight < 10 in to if-condition (traffic jam is detected)

* Snap WiFi Sender send channel... message... fromIoT:bit >channel

* Set channel to t suenwan, message trafficjam

* Setelse-condition (traffic jam is not detected)

* Snap WiFi Sender send channel... message... fromIoT:bit >channel
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if WiFLi connected? then
set  lightz + to Get light value (percentage) at Pin

clear OLED display
show string join lightz v (=) B
lightz * < @ then

i Sender send channel message @RAEIAR

1 Sender send channel message

Ic

—_
®

¢ Setchannel to t suenwan, message no jam

Full Solution MakeCode: https://makecode.microbit.org/_P5fAujhipSLh
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on start forever

if WiFi connec

Initialize ToT:bit TX P16 * RX P8 = set light2 =

Set WiFi to ssid Pl 12345678 clear OLED disp

set 1light2 v to a show string jo

if light2
On WiFi connected | IP_Address Device_ID WiFi Sender se

. - else
show icon LR 4
I.I

WiFi Sender se

®

pause (ms)

®

You could also download the program from the following website:
Result

Light sensor is used to detect if there are traffic jam. Once the light intensity is not low, it indicates that
there is a traffic jam on the road. Wi-Fi message “nojam” will be sent to another micro:bit (receiver).
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WIFI msg sending

Channel: tsuenwan

Msg: nojam

Once the light intensity is too low, it indicates that there is a traffic jam on
the road. Wi-Fi  message “trafficiam™” will be sent to another micro:bit (receiver).
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WIFI msg sending

Think

Q1. How can we use distance sensor to detect traffic status?

Receiver

Goal

Make an auto-traffic LED Module by receiving signal from sender micro:bit.

Background

How to receive signal from another micro:bit? Micro:bit (sender and receiver) are connected to the same channel
so wifi message can be sent between the micro:bit. If receiver micro:bit receives a WiFi message “trafficjam” from
sender, the connected traffic light will turn red.

Receiver micro:bit operation When a wifi message “trafficjam” is received, it means there is traf-
fic jam forward. The traffic LED Module will turn red. When a wifi message “nojam” is re-
ceived, it means there is no traffic jam forward. @ The traffic LED Module will turn green. By us-
ing smart traffic light, the problem of traffic jam can be reduced as automatic traffic control is used.
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Case 08 Receiver Concept Diagram

When the When WiFi is When WiFi message
program start connected is recieved

Initialize loT:bit &
OLED

micro:bit LED

Connect WiFi show Icon "tick"

traffic status change
(receivedmsg#oldmsg)

WiFi receiver join

set "oldmsg" channel "tsuenwan™

udpate oldmsg
value

Call function:

TurnGreen
receivedmsg= receivedmsg =
. - “trafficjam" “nojam”
Function: TurnRed Function: TurnGreen
—\ TRUE
Traffic LED module Traffic LED module
=0 Q@O = @O @
Call function: Call function:
Pause 2 seconds Pause 2 seconds TurnRed TurnGreen
Traffic LED module Traffic LED module
Lo @@ = @ @
Pause 2 seconds | Pause 2 seconds
Traffic LED module Traffic LED module
LED : LED :

|
1

Pause 2 seconds Pause 2 seconds
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Part List

micro:hit (1) loT:bit with OLED (1) Traffic Light Module (1)
3-pin module wire (1) MA*10mm Screw (2) M4 Nut (2)
Gl
[ 1]
Screwdriver (1) G1-G2Z Model (1)
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Assembly step

Step 1 Attach the Traffic light Module to G1 model using M4 screw and nut. Put together all the cardboard parts (G1-

Part list:

. G1 model

. Traffic light module

- @v . M4 Mut X2

v o M4*10mm Screw X2

G2)

Part list:
. =2 model

Step 2 Assembly completed!
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Hardware connect

=i

SIED

(]

BOOT

012341

Connect the Traffic LED Module to PO port of IoT:bit

Programming (MakeCode)

Step 1. Initialize OLED and IoT:bit and connect to WiFi
* Snap Initialize OLED with width:128, height: 64toon start
* Snap Initialize IoT:bit TX P16 RX P8 from IoT:bittoon start
e Snap Set Wi-Fi to ssid pwdfrom IoT:bit

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and 12345678 as password
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initialize OLED with width @ hetght @

Initialize IoT-bit TX P16 + RX P8 »

Set WiFi to ssid il 12345678"
set  oldesg - tno

¢ Setvariable c1ldmsgto “” fromvariables
Step 2. Join Channel “tsuenwan”
* Snap show iconfrombasictoOn WiFi connected and selecticon tick

* Snap WiFi Receiver join channel from IoT > Chanel

On WiFL connected IP_Address Device ID

show icon

WiFi Receiver join channel

 Set channel name t suenwan
Step 3. Receive WiFi message

* Snap On WiFi Receiver received

* Goto OLED

* Snap the clear OLED displaytoOn WiFi received to avoid overlap

* Snap the show string

On WiF1L Receiver received Channel

clear OLED display

S r

* Draw variable receivedMessage to show string placeholder
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Step 4. Set up a new function (TurnRed)
* Control traffic light at P1 greenon from SmartCity > Output
¢ Pause for 2000ms from basic

* Control traffic light at P1 yellow on, pause for 2000ms

function m @

Control traffic light
Red ﬁ .

vellow 4OFFR

Green

at Pin Pl »

pause (ms) EeLLERJ

Control traffic light
red GFE)

Yellow

Green {OFF

at Pin Pl »

pause (ms) EelLERY

Control traffic light
Red

Yellow < OFF

Green « I:lf 4

at Pin Pl =

pause (ms) EElLLEERY

* Control traffic light at P1 redonand pause for 2000ms.
Step 5. Set up a new function (TurnGreen)

e Control traffic light at P1redonfrom SmartCity > Output

¢ Pause for 2000ms from basic

e Control traffic light at P1 red and yellow on, pause for 2000ms
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Control traffic light
Red 0

Yellow OFF

Green OFF

at Pin P1 =

pause (ns) QEeilEIR g

Control traffic light
Red

Yellow

Green OFF

at Pin P1 w»

pause (ms) WEeLLEERJ

Control traffic light

Red € OFF

Yellow OFF

Green

at Pin P1 =

pause (mns) WeLLEIRS

* Control traffic light at P1 greenon and pause for 2000ms.
Step 6. Set traffic light default status

initialize OLED with width @ height @

Initialize ToT-bit TX Pl * RX PB =

Set WiFi to ssid "N 12345678

set oldeasg + to

call TurnGreen

¢ Insert function TurnGreentoon start

Step 7. Change traffic light status
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e Snap if-statement, set received Message oldmsgto if-condition
¢ Set oldmsg = receivedMessage (renew the latest traffic status)
* Snap another if-statement

e SetreceivedMessage =trafficjamto if-condition

Call function TurnRed

e Set receivedMessage =nojamtoelse-if-condition
On WiFi Receiver received Channel receivedMessage

clear OLED display

show string join receivedMessage @ @

if receivedMessage £ w

oldnsg * to receivedMessage

if receivedMessage =w "trafficjam” then

call TurnRed

else if receivedMessage

call TurnGreen

®
®

e Call function TurnGreen

Full Solution MakeCode: https://makecode.microbit.org/_VSjcySPvm7hF

156 Chapter 1. Quick Start Guide



Smarthon Documentation, Release 1.0

on start

Contrel traffic light

Initialize IoT:bit TX P16 * RX P8 + Red o

Set WiFi to ssid PR 12345678 Yellow OFF
set oldmsg * to o Green «OFF

at Pin P1 ~

pause (ms) @R
On WiFi connected @ IP_Address Device_ID |

Contrel traffic light

: v €D
WiFi Receiver join channel w Yellow o

Green OFF

On WiFi Receiver received | Channel receivedMessage at Pin P1 ~

clear OLED display [ (G0 2800
" " Contrel traffic light
show string join receivedMessage @ @ =

Red OFF

if receivedMessage #F v oldmsg =
Yellow 4 OFF

set oldmsg * to receivedMessage Green @

w B at Pin Pl »
if receivedMessage =w trafficjam then
pause (ms) @@I::RJ
call TurnRed

else if receivedMessage =w m

call TurnGreen

®
C]

Result

function @

Control traffic light
Red OFF
Yellow < OFF

Green o

at Pin P1 =

pause (ms)

Control traffic light
Red OFF

vellow 4
Green OFF

at Pin Pl =

pause (ms)

Control traffic light
red D

Yellow < OFF

Green OFF

at Pin Pl =

pause (ms)

By receiving wifi message, traffic LED Module will turn to the corresponding colour automatically. If there are
no traffic jam ahead (detected by light sensor). Micro:bit (sender) will send wifi message “nojam” to the micro:bit
(receiver). The traffic light will turn green. If there are traffic jam ahead (detected by light sensor). Micro:bit (sender)

will send wifi message “nojam” to the micro:bit (receiver). The traffic light will turn red.
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Think

Q1. How can we add sound effect to the traffic LED Module according to the corresponding color?

1.1.18 loT Case 09: Smart House door control

180° Servo

Level: X % % % ¢

Goal

Use app inventor to create an APP to control the door of the house.

Background

What is app inventor? App Inventor allows user to develop their own app for Android phones or I0S de-
vice(iphone, ipad) by simple programming and design work. Smart House door operation When the micro:bit
receives the signal “opendoor” from the app, the 1800 servo will turn for 1800 to open the door. When the
micro:bit receives the signal “closedoor” from the app, the 1800 servo will turn back 1800 to close the door.
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Case 09 Concept Diagram

When the
program start

When WiFi is
connected

Initialize loT:bit &
OLED

micro:bit LED
show Icon "tick"

Connect WiFi

Show device id on

Set start position :
OLED

close door
(servo turns to 180°)

When WAN
command is
received

WAN command =
"opendoor”

WAN command =
"closedoor"

Open door
(servo turns to 45°)

Close door
(servo turns to 180°)

Part List

48 v 8

micro:bit (1) loT-bit with OLED (1)

o

M2*10mm Screw (2)

Servo M2*7.5mm sharp
screw (1) (Included in

servo pack)
\
M3 Nuts (1) Screwdriver (1)

LVl

180° Servo (1)

®

M2 Nut (2)

H1-H7 Model (1)

3-Pin module wire (1)

M3*10mm Screw (2)
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Assembly step

Step 1 Attach the L-shaped stand with M3 screws and nuts to the model H1. Make a small hole to fix into the stand se-

Part list:

H1

£

r '!\l)-

e

» | -shaped stand X1

o M3 Nut X2
o M3*10mm Screw X2

« H1 model X1

curely.

Step 2 Attach the servo to the model HI.

Part list:

. 1800 Servo

. Servo homn

W s« Servo M2*7 5mimr

Step 3 Straighten the paper clip and cut it to 6.5 cm. Use pilers to fix the paper clip into the L-shaped stand.
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Part list:

. Faper Clip X1
M

Il
|I .I II II
|rI |

N
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Part list:

H2 model

M2
L]

4 :..f” ’” x . - r H]
” R‘x |
AR -
%“‘x - ..H1“_ -

Step 4 Put together all the cardboard parts (H1-H2)
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Step 5 Assembly completed!

Hardware connect

Connect the 180 servo to P2 port of IoT:bit

hat
e,
T
a,._t_.-*"-'?.{-

",

]

),
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Programming (MakeCode)

Step 1. Initialize OLED, IoT:bit and connect to WiFi
e Snap Initialize OLED with width:128, height: 64toon start
* Snap Initialize IoT:bit TX P16 RX P8 from IoT:bittoon start
e Snap Set Wi-Fi to ssid pwdfrom IoT:bit

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and 12345678 as password
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on start

initialize OLED with width @ height @

Initialize ToT-bit TX P16 + RX PB »

Set WiFi to ssid Wl 12345678"

Step 2. Set servo initial position
e Snap Turn Servo to ... degree from SmartCity >Output

e Turn servo to 180 degree at pin P2 (the servo will control the door to be closed initially)

on start

initialize OLED with width @ height @

Initialize IoT:bit TX P16 * RX P8 w

Set WiFi to ssid ol " 12345678"

Turn Servo to degree at P2 =

Step 3. Show icon “tick” after WiFi connection
* Snap show iconfrombasictoOn WiFi connected and selecticon tick

* Draw the Device ID variable from On WiFi connected to the show string block placeholder
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On WiFi connected IP Address Device ID

show icon

show string Device ID

Step 4. Receive WAN command
* Go to OLED
e Snapthe clear OLED displaytoOn WiFi received to avoid overlap

* Snap the show stringtoOn WiFi received

On WiFi received HAN Command

clear OLED display

S

* Draw the WAN_Command variable to show string placeholder
Step 5. Open/close door by WAN command
 If Wan command opendoor is received, turn servo to 45 degree at P2 (open door angle)

e If Wan command closedoor is received, turn servo to 180 degree at P2 (close door angle)
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On WiFi received WAN Command

clear OLED display

show string join WAN Command @ @

WAN_ Command " opendoor” then

Turn Servo to e degree at P2 *=

else if WAN Command " closedoor "

Turn Servo to @EELE degree at P2 =

Full Solution MakeCode:https://makecode.microbit.org/_YhvAsP3HCgY6

on start

On WiFi received | WAN_Command

clear OLED display
Initialize IoT:bit TX P16 v+ RX P8 w

Set WiFi to ssid el 12345678 S g _tomman _connand () @
Turn Servo to @ELN degree at P2 if WAN_Command = w then

Turn Servo to @ degree at P2 +

On WiFi connected | IP_Address Device_ID ciles 48 WAN Command | = w then @

show icon .-' - Turn Servo to @ELN degree at P2 »
-

®

show string Device ID
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loT (App Inventor)

* For more details, please refer to “Chapter 3: Direct control micro:bit by App Inventor 2”
Step 1 Create the page with the components
* On Designer:

* Drag the components from the left menu — we will need buttons to open or close the door and a textbox for input
the Device ID number.

e Also, add the invisible component “Web” under connectivity, we will need it for WAN connection.
Palette Viewer

User Interface

I Button
o' CheckBox -
Device ID
[_.] DatePicker ;
G—pm\‘ Close
& Image ;
Labe
ListPicker
= ListView
Switch
| 1) TextBox i

Connectivity
ActivityStaner
BluetoothClient
BluetoothServer

a3 Seria
Non-visible components

@ veb -.f.c..-.l

Step 2 Make the programming part
* On Blocks:
* The WAN control command URL is: http://control.smarthon.cc/publish?id=DeviceID&msg=ControlCommand

e When Buttonl is clicked, it will direct to the URL with given device ID and command ‘“opendoor”.
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when Click
R Wb WU I RHEE M "t/ control smarthon.colpublish7d=
TextBox1 ~ M Text + |

 call (D Cot

* When Button2 is clicked, it will direct to the URL with given device ID and command “closedoor”.
when Click
do sel N Uil OB B hitp.//control smarthon.cc/publish7id=
| TextBoxt_ |

_cal Got

* Download the App in your phone to by .apk or scan QR code.

My Projects - L-onnect - Build - Settings - Help -
Screen] » | Add Screen . | R App ( provide QR code for .apk ) I
App ( save .apk to my computer )
|
Result

Input your device ID number in the textbox, then «click button “opendoor” to send
command  “opendoor”. Click  button “Close Door” to send command “closedoor”.

DY | ommwreer
DeviceIDr——‘!———- o08d 1e
0x5ef008d1cc2c Ox5ef008d1cc2c

Open door Close door

* for the micro:bit device ID number, please
refer fo Chapter 3: Control your micro:bit by
App Inventor 2
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Open door Close door
when command “opendoor” is received, the servo  When command “closedoor” is received, the servo

will turn to 450, the door will be opened. will turn to 1802, the door will be closed.

With app inventor and micro:bit, you can control the door open/close by mobile app!

Think

Q1. How can we add password authentication to open the door? Q2. We can install the servo to different position in
the house (tips: modify the turning angle of the servo)
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1.1.19 IoT Case 10: Smart Street Light

@ Smart Street Light &P 06:00 PM

==

Level: & % % & %

Goal

Make a smart streetlight which can have a button to control on off.

Background

What is Smart Street Light? To improve the living stand of citizen and to save electricity, smart street light can be
automatically turned on at night (eg.6pm) and turned off in the morning (eg.6am) Smart Streetlight operation When
WAN commands are received from WAN (eg. IFTTT), micro:bit will get the command name. If the command name
is “light_on”, the LED light will be turned on. If the command name is “light_off”, the LED light will be turned off.

1.1. Smarthon Smart City loT Starter Kit 171



Smarthon Documentation, Release 1.0

Case 10 Concept Diagram

When the When WiFi is
program start connected

Initialize loT:bit &
OLED

micro:bit LED

Connect WiFi show Icon "tick"

Show device id on
OLED

When WAN
command is
received

WAN command =
“lighton™

WAN command =
"lightoff"

LED Turned ON

LED Turned OFF
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Part List

o] |!|!;' | Il!! o=

micro-bit (1) loT:bit with OLED (1) White LED Light (1)
b
4
3-pin module wire (1) M4*10mm Screw (2) M4 Nut (2)
13
\ &
n
Screwdriver (1) 11-12 Model (1)
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Assembly step

Step 1 Attach the LED light to the model 12 with M4 screw and nuts. Put together all the cardboard parts (I1-13)

Part list;

13 . 11413 model

= LED light X1

= N4 Nut X2
s«  [M4=10mm Screw X2

Step 2 Assembly completed!
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Hardware connect

e

GND
3V3 10000+ L b

Q)

Connect the white LED Light to PO port of IoT:bit

Pull the buzzer switch ‘up’ to disconnect the buzzer in this execrise
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Programming (MakeCode)

Step 1. Initialize OLED, IoT:bit and connect to WiFi
e Snap Initialize OLED with width:128, height: 64toon start
* Snap Initialize IoT:bit TX P16 RX P8 from IoT:bittoon start
e Snap Set Wi-Fi to ssid pwdfrom IoT:bit

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and 12345678 as password

initialize OLED with width @ height @

Initialize ToT-bit TX P16 + RX PB »

Set WiFi to ssid Wl 12345678"

Step 2. Show icon “tick” after WiFi connection
* Snap show iconfrombasictoOn WiFi connected and selecticon tick

e Draw the Device ID variable from On WiFi connected to the show string block placeholder

On WiFi connected IP Address Device ID

show icon .

show string Device ID

Step 3. Receive WAN command
* Goto OLED

e Snapthe clear OLED displaytoOn WiFi received to avoid overlap

* Snap the show stringtoOn WiFi received
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On WiFi received HWAN Command

clear OLED display

o sy 3

¢ Draw the WAN_Command variable to show string placeholder
Step 4. Turn on/off LED by WAN command

* Snap if-condition

* Set variable WAN_Command = 1ightoninto i f-condition

* turn White LED ... from SmartCity > Output, turn white LED with intensity: 1023 at PO

¢ Set variable WAN_Command = 1lightoffinto else-if-condition

e Snap turn White LED ... from SmartCity > Output, turn white LED with intensity: O at PO

On WiFi received WAN_ Command

clear OLED display

l5hmi string join WAN Command @ @
lif WAN Command =w then

Turn White LED to @ at P -
else if WAN Command = w then @

Turn White LED to o at Po w

®

Full Solution
MakeCode: https://makecode.microbit.org/_6DuRvwD5PYpU
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On WiFi received | WAN Command

clear OLED display

Initialize IoT:bit TX P16 v RX P8 v Bt cin WAN_Conmand (=) @
Set WiFi to ssid el 12345678 0 .
if WAN_Command =w lighton then

Turn White LED to @l:PER at PO +

else if WAN_Command =< Hlighto'F'F ’ then @

On WiFi connected | IP_Address Device_ID

h i -
show 1con ...

show string Device_ID

loT (IFTTT)

Turn White LED to o at PO w

®

* For the setting of IFTTT, please refer to “Chapter 4: Cloud Control micro:bit by IFTTT”

Step 1. Create applet in IFTTT

If This D> This: Date&time

m That: Smarthon loT (micro:bit)

eIf it is at 06:00pm, send WAN control command: light_on to the micro:bit

Trigger (This): Date&time Action (That): Smarhon loT (micro:bit)
Every day at Control Command

Complete trigger fields Complete action fields

* Load the

micro:bit an
devic

T Device ID
)
) i

ighton

e|f it is at 06:00am, send WAN control command: light_off to micro:bit

Trigger (This): Date&time Action (That): Smarhon loT (micro:bit)
Every day at Control Command

Complete trigger fields Complete action fields

DevicelD =

lightoff
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Result

The micro:bit is controlled by IFTTT (trigger by date&time). The LED light will be turned on at 6pm and turned off
at 6am every day.

Think

Q1. How to turn on the light automatically if the today’s weather is cloudy reported by IFTTT.

1.1.20 IoT Case 11: Roof garden clothes rack

® Roof Garden Clothes Rack

180° Servo

Level: & % % & %

Goal

Make a smart roof garden clothes rack, once the weather condition is changed, the rack can be opened/ closed auto-
matically.
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Background

What is Roof garden clothes rack?

People no long need to rush up to the roof when raining as the

clothes rack can be closed automatically even when house owner is not at home. Roof garden clothes
rack operation Micro:bit can receive WAN commands from WAN (eg. IFTTT), the the micro:bit will
If the command name is “Rain”, the servo will turn to 90 and the rack will
be opened. If the command name is “Clear”, the servo will turn to 180 and the rack will be closed.

get the command name.

Case 11 Concept Diagram

When the
program start

Initialize loT:bit &
OLED

Connect WiFi

When WAN
command is
received

When WiFi is
connected

micro:bit LED
show Icon "tick™

Show device id on
OLED

WAN command =
"Clear"

Open rack Close rack
(servo turns to 90°) (servo turns to 180°)

When Button A is When Button B is
pressed pressed

Open rack Close rack
(servo turns to 90°) (servo turns to 180°)
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Part List

o L 04 I
micro:bit (1) loT:bit with OLED (1)

o

Servo M2*7.5mm sharp screw M2*10mm Screw (2)

(1) {Included in zervo pack)

Q) '\

M4 Mut (4) Screwdriver (1)

=),

180° Servo (1) 3-pin module wire (1)

MA*10mm Screw (4)

H1-H7 Model (1)

1.1. Smarthon Smart City loT Starter Kit
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Assembly step

Step 1 Step 1. Attach the raindrop sensor to the model H2

Step 2 Step 2. Attach the long stand (H3) to the model H1

Part list:

ZH

H3

182
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*-L:_b_‘
S
- -""32:
P
—— H‘:‘ 1:\3
= o
I ‘
& L
H‘H"\; o
e g
@ g
H1 S
—
H3 ——
Step 3 Step 3. Put together all the cardboard parts. T
Step 4 Step 4. Screw the cloth rack (HS5) onto the 180 servo wusing M2 screws
Part list:
= T )

T H4_ ™

—

] 5 « H4-H5 model
/{_}\}
™
1 “‘*HHE,}; « 180° Servo
(- _‘,-"_:,;L_

® o M2 Nut X2

i’ o M2*10mm Screw X2

s +« Servo M2*7 5mm
W, N

sharp screw X1
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Part list:
« HE-HY model
H6
H? | ] | ] | ]

Step 5 Step 5. Put together the models H4-H5 and H6-H7.
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Step 6 Step 6. Assembly completed!
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Hardware connect

Connect the 180 Servo to P1 port of IoT:bit

1

o«

fpnnpnRnnRRRRRRRRRRRgEpERRRRRRnRRRneRLLLnn i
o o RX GND VI DA

‘))mL L L

6 7 91213 1415

1.1. Smarthon Smart City loT Starter Kit 187



Smarthon Documentation, Release 1.0

Programming (MakeCode)

Step 1. Initialize OLED, IoT:bit and connect to WiFi
e Snap Initialize OLED with width:128, height: 64toon start
* Snap Initialize IoT:bit TX P16 RX P8 from IoT:bittoon start
e Snap Set Wi-Fi to ssid pwdfrom IoT:bit

* Enter your Wi-Fi name and password. Here we set smarthon as SSID and 12345678 as password

initialize OLED with width @ height @

Initialize ToT-bit TX P16 + RX PB »

Set WiFi to ssid Wl 12345678"

Step 2. Show icon “tick” after WiFi connection
* Snap show iconfrombasictoOn WiFi connected and selecticon tick

e Draw the Device ID variable from On WiFi connected to the show string block placeholder

On WiFi connected IP Address Device ID

show icon .

show string Device ID

Step 3. Receive WAN command
* Goto OLED

e Snap the clear OLED displaytoOn WiFi received to avoid overlap

* Snap the show stringtoOn WiFi received
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On WiFi received HWAN Command

clear OLED display

o sy 3

¢ Draw the WAN_Command variable to show string placeholder
Step 4. Control rack open/close by WAN command

* Snap if-condition

 Set variable WAN_Command = Rain into if-condition

e Snap Turn Servo to ... degree from SmartCity > Output

* Set Servo degree to 90 at P1 (control the servo to open the rack)

¢ Set variable WAN_Command = Clear into else-if-condition

e Snap Turn Servo to ... degree from SmartCity > Output

e Set Servo degree to 180 at P1 (control the Servo to close the rack)

On WiFL received WAN Cormand

clear OLED display

show strimg Jjoin HWAN_Cormand @ @

else if HWAN_Command

Turn Servo to @ degree at P1 =

®

Step 5. Press A to open clothes rack

e Snap on button ... pressed from Input, setbutton A
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* Snap Turn Servo to... from SmartCity > Output

Turn Servo to @ degree at P1 -

on button B * pressed

Turn Servo to @ degree at P1 »

* Set servo to 90 degree at P1 (openclothesrack)
Step 6. Press B to close clothes rack
* Snap on button ... pressed from Input, setbutton B

e Snap Turn Servo to... from SmartCity > Output

on button A + pressed

Turn Servo to @ degree at P11 -

on button B * pressed

Turn Servo to @ degree at P1 -

e Set servo to 180 degree at P1 (close clothes rack)
Full Solution MakeCode: https://makecode.microbit.org/_6KyfVPIEd10A

190 Chapter 1. Quick Start Guide



Smarthon Documentation, Release 1.0

Initialize IoT:bit TX P16 v+ RX P8 w

Set WiFi to ssid el 12345678

on button A ¥ pressed

Turn Servo to @ degree at P1 =

on button B ¥ pressed

Turn Servo to @ElN degree at P1 w

loT (IFTTT)

On WiFi received | WAN Command

clear OLED display

show string join WAN_Command

then

WAN_Command

else if

Turn Servo to @Kl degree at P1 *

®

On WiFi connected = IP_Address

Device_ID

. .
show icon L

show string Jjoin m Device_ ID @ @

* For the setting of IFTTT, please refer to “Chapter 4: Cloud Control micro:bit by IFTTT”

1.1. Smarthon Smart City loT Starter Kit
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If This © This: Weather Underground
ThEI'I That That: Smarthon loT [micro:bit)

»|f weather condition change to rain, send WAN control command: Rain to the micro:bit

Trigger (This): Weather Underground Action (That): Smarhon laT (micro:bit)
Current condition changes to Control Command R
_ Load the progr

':.:tr.;.'-iu.‘-:r_.sr.lu dn micro:bit and EE
—— device ID

Device ID =

Rain

Rain

Device ID  st=——_

Clear
Step 1. Create appletin IFTTT

Result

The micro:bit is controlled by IFTTT (trigger by weather open data). When the weather condition change to “Rain”,
the cloth rack will be opened. When the weather condition change to “Clear”, the cloth rack will be closed.

Think

Q1. Can you control the clothes rack by other weather conditions? (e.g. sunlight)
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1.2 Sensors and actuators

1.2.1 Temperature and Humidity sensor (DHT11)

Introduction

DHT11 is a commonly used sensor to detect the humidity and temperature in a lot of STEM project, it contain different
advantage such low cost, easy to use and digital output.
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The principle

The DHTI11 contain two major components to detect humidity and temperature respectively. The
first component is using the Conductivity to measure the environment humidity. When humidity is
changing, the polymer between two electrodes will change the conductivity, causing the resistance be-
tween electrodes drop or rise. The chip on DHTI11 will use it to determine correct humidity.

Upper electrode

Thin-film polymer

- Lower electrode

Glass substrate

Change of
Resistance

For the second component on DHT11, it is a Negative Temperature Coefficient(NTC) thermistor, when the temperature
is rising, the resistance will decrease as follow. The chip will use that to determine the environment temperature.

Resistance

Temperature
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Specification

* Supply Voltage: 3.3V to 5V

* Range of Temperature reading: 0-50°C with +- 2°C accuracy
* Range of Humidity reading: 20%~80% with +- 5% accuracy
» Sampling Rate: 1Hz

Pinout Diagram

Outlook and Dimension

33.5mm

Size: 33.5mm X 25mm

Quick to Start/Sample

Best practice
e Connect the DHT11 to development board (direct plugin or using wire)
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* Open Makecode, using the https://github.com/smarthon/pxt-smartcity PXT

 After Initial the OLED, setup two variables to store the reading value, then load the value from the DHT11
function to variable

* The DHT11 function have internal 1s delay for enough sampling time to ensure DHT11 working properly.
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on start

initialize OLED with width @ height @

forever
clear OLED display
set humid + to DHT11 Read humidity » at p
set temp v to DHT11 Read temperature » at
show number humid +

show number +temp =

* Show the temperature and humidity variable on the OLED

Result

GND VDD SCK SD

The Room Temperature and Humidity showing on the OLED screen
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FAQ

Q: Why the termperature and humidity reaction on DHT11 have delay? A: The DHT11 sensor required some time to
reach the accuracy value, form the official datasheet, the minimum response time of the Temperature and Humidity is
10 second and 6 second respectively.

Datasheet

DHT11_ Datasheet

1.2.2 Light Sensor

Introduction

The Light sensor use one photoresistor to detect the luminance of environment. The darker of the environment, the
lower voltage will be provided.
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The principle
The Light sensor also call as Light Dependent Resistor(LDR), the physical property will change under different light
Substrate
Thin Strip of "‘///
Photoresistive
M aterial
(Cadmium Sulphide) LDR
) Symbaol
R can
Crark Might Average Bright
Time Sunny Day Sunlight
(3] A |
10° |
|
w |
‘G |
= |
s [
§ ,  Photocell
= I Resistance
wm e
o |
- |
b —————F
10 1 I
| "N I -
Dark 0.1 1000 Light

source as the name implied.

lumination (Lux)

Depend on the model of different LDR, the resistance value and curves have difference, but all follow the principle:
When the Illumination is increase, the resistance of the resistor will reduce. When the Illumination is decrease, the

resistance of resistor will increase.

Specification

* Supply Voltage: 3.3V to 5V

¢ Interface: Analog

* Output Voltage Range: 1%~90% of supply Voltage

* Reading in the PXT(with Micro:bit): 1~100(0.04V~3.3V)

Pinout Diagram

1.2. Sensors and actuators
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Outlook and Dimension

Size: 25mm X 25mm
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Quick to Start/Sample

» Connect the sensor to development board (direct plugin or using wire)

GND

3v3 1
v O

™

o0&, od |,

6 7912131415 svguuuua E
A [alalale]

B S8 -8

.-g- g

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity PXT

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

smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

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

1.2. Sensors and actuators 201



Smarthon Documentation, Release 1.0

forever

on start clear OLED display

initialize oLep with width (EB3J) height @@J) ] show number et 13

pause (ms) @4

* Initial the OLED and show the reading of Voltage Output

The value will in range O to 100

Result

greddakandnatiann
( ) )y >

The reading of the luminance will show according to the environment.

FAQ

Q: Why the reading mostly stays in the middle range? A: Generally, using in a in-door environment (with electric light
source) will have a middle range value. The close to limit value will only appear in the extreme cases, like under the
sun/ close to light bulb, or stay in a full dark environment.
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Datasheet

Photoresistor-5516-datasheet

1.2.3 PIR Motion Sensor

Introduction

The PIR Motion Sensor use a pyroelectric infrared sensor to detect any moving object at front. When the infrared signal
have rapid change, the sensor will return high to user, otherwise, return low.

The principle

The pyroelectric infrared sensor will keeping record the infrared signal inside target area. Human
will emit the infrared light cause by the body temperature, when they pass thought the detection
area, the signal received by sensor will have fluctuation which can determine the movement of object.
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Fins 1-2 on a horizontal plane

Fresel lens
Detecting area

Heat source movement Qutput signal

Generally, the maximum range of the detection is 5 to 12 meters , create a spherical sector with 65 degree from normal

B View of Field

line.
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Specification
* Supply Voltage: 3.3V
¢ Interface: Analog
* Operation Temperature: -20 ~ 85°C
* Angle of detection: <65° from normal of center

Pinout Diagram

Outlook and Dimension

30mm

F 3
L J

Size: 25mm X 30mm
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Quick to Start/Sample

e Connect the module to the development board (direct plugin or wusing  wire)

GND

3v3 1
v O

™

O J
o0&, od |,

519|2|3|usE 6791213

1
Coooooo HoE Do

{1

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity PXT

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

smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

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

* Use to PXT library to read the detection result, and make the LEDs change according the result
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forever

if Get motion (triggered or not) at Pin P@ w then

show icon

else

show icon =
- -

®

Result

The LEDs on the micro:bit will change when hand is over the sensor
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Datasheet

PIR-am312-datasheet

1.2.4 Noise Sensor

Introduction

Noise sensor use a microphone with an amplifier to detect the sound level of the environment. It will capture the
original sound wave, enlarge, and reproduce it in voltage form. When using the sensor to calculate the sound level,
use the amplitude to decide the result.

The principle

The Noise Sensor is a combine of the microphone and amplifier, the microphone will capture the raw sig-
nal form the environment and let the amplifier chip Im386 to produce the amplified signal to the output.
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Specification

* Supply voltage: 3.3V -5V
* Interface: Analog

* Output Range: 0~3.5V

& CoM9 -

580.0 7

570.0 7

580.0

550.0

540.0

530.0 t t t t
11027 11110 11193 11278 11359 11442

Voltage when silent: (1.74~1.83V)
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Voltage Under 440Hz sound:(0.98 ~ 2.58V)

Pinout Diagram

Outlook and Dimension

E® CcoM9

1000.0

S00.0

g00.0

400.0 7

.0
Z17&

2276 2376

2476

25mm

25mm
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Size: 25mm X 25mm

Quick to Start/Sample

* Connect the sensor to development board (using wire)

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity

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

smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

User-provided extension, not
endorsed by Microsoft. Learn more
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* Initial the OLED screen and show the reading of the noise level.

on start forever

clear OLED display

initialize OLED with width @ height @

show number Get noise level (dB) at Pin PO w

The value will be in range of 0 to 100
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Result

»

B W

=3

3

8

FRnmmnnTEy

S1 52 S3 RST
I§)

‘I.'_n
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When people speak louder
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FAQ
Datasheet

LM386-datasheet

1.2.5 RainDrop Sensor

Introduction

Raindrop sensor use the Conductivity to determine the rain drops is on the board or not, when there are no liquid on
the board, the reading will be very small (0 if no liquid), however even one drop of rain, can increase the conductivity
very much and make the reading to extremely high (100).

The principle

The RainDrop Sensor use the conductivity between the two electrodes to determine the change of the
water drop on the plane. When there is no water drop on the plane, the material between the
two electrodes is air, result in very low conductivity. However, when the water drop is on the
plane, the conductivity between the electrodes will become very high since water is a good conductor.
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D = — 0
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Low conductivity High conductivity

Specification

* Supply Voltage: 5V
* Interface: Analog

* Range: 0(Dry surface) ~ 100(WaterDrop on surface)

Pinout Diagram
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Outlook and Dimension

50mm

4 e
| L

40mm

Size: 50mm X 40mm
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Quick to Start/Sample

6 7 912131415
o

* Connect the sensor to development board (using wire)

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity PXT
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https://github.com/smarthon/pxt-smartcity Q

smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

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

* Initial the OLED screen and show the reading of  the raindrop sensor

initialize OLED with width @ height @

forever

clear OLED display

show number Get raindrop value (percentage) at Pin P10 +

GEVET (M 500 w
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Result
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After put one waterdrop on that, the reading getting close to 100
223
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1.2.6 Traffic Light

Introduction

The traffic light module including three different colors LED which are red, yellow and green color, like the real-life
traffic light. When received different frequency of PWM signal, it will provide different pattern of light.

The principle

RST
D4
_ D3
_

o D2
RX(D1)
TX(D8)

Used too much
control pins!

Most of the traffic light module on market will using the concept of common anode to make it easy to use. How-
ever, it required 4 pin on the module(3 signal and 1 ground) and consume 3 control pin from the controller,
make it become heavy and hard to use on some tiny device.When using PWM method instead of common an-
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0% Duty Cycle - analogWrite(Q)
Sv

Ov

ode, it can reduce to 3pins and only consume 1 signal pin form the controller, more suitable for the tiny project.
Pulse Width Modulation
25% Duty Cycle - analogWrite(64)
v p— p— r

A A N
50% Duty Cycle - analogWrite(127)
1 1 | L

Sv
1 | | | |
o I I

v —

75% Duty Cycle - analogWrite(191)
| 1 | |
V| 1 | I I [

5

100% Duty Cycle - analogWrite(255)
| | |

]

The PWM signal can represent in the average voltage output, or duty cycle % in one complete cycle. This module will
control by the duty cycle method.The chip on the traffic light module keep recording the incoming PWM signal and
distinguish the “states” of traffic light by the preset duty cycle % level table. Then control the turn on /off states of the
three LED lights.

5

Ow

Specification

* Supply voltage: 3.3V~5V
* Interface: Analog/Digital PWM
Duty Cycle:
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Pinout Diagram

Outlook and Dimension

25mm
Size: 25mm X 45mm

Size: 25mm X 45mm

45mm
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Quick to Start/Sample

* Connect the sensor to development board (using wire)

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity PXT
https://github.com/smarthon/pxt-smartcity Q
smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

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

Control traffic light
Red <« OFF

Yellow <« OFF

Green < OFF

at Pin PO =

Control traffic light

Red

Yellow

Green

at Pin PO w

* Provide the corresponding PWM signal
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Result

The traffic light will turn on and off

FAQ

Q: Why the lights is out of control? A: Check the PWM signal duty cycle is fit the requirement or not. Also be care
the change of light status should not too quick, at least wait for 1 second.

1.2.7 Ultrasonic Distance Sensor

Introduction

The Distance sensor using two ultrasonic sensors to detect the distance between current position and object. In most
situation, the availability of ultrasonic allow it provided quick and accurate result.
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The principle

The Distance sensor use the ultrasonic to measure the distance between the sensor and object. =~ When
the sensor emit a wave of ultrasonic wave, it will start passing thought the air until it hit the ob-
ject, then rebound and back to the receiver. The sound wave travel in the air is approximately 340me-
ter per second, with it, use the interval time between sent and received can calculate the distance.

| distance=sound speed*time/2

)
] ¢

Specification

* Supply voltage: 5V
» Working Frequency: 40kHz
e Range: 3cm to 4m

* MeasuringAngle: <15°
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Pinout Diagram

Outlook and Dimension

25mm

I 3
Y

41mm

Size: 41 X 25mm

Quick to Start/Sample

ol

6 7912131415

|

.--.-ﬂ.E E
8
o]

* Connect the sensor to development board (using wire)

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity PXT
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https://github.com/smarthon/pxt-smartcity Q

smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

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

e Initial the OLED and show the distance value on the OLED screen

on start

initialize OLED with width @ height @

forever

clear OLED display

show number Get distance unit cm * +trig P14 *+ echo P15 »

CEVE- M )M 500 =
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Result

The Distance will be increasing when moving out the hand from sensor

FAQ

Q: Why I cannot get the correct reading in far distance? A: Because of the ultrasonic sender and receiver both on the
board, limited by the physical reason, the reflection angle of the object will affect the result correctly, especially when
the distance is far, little reflection angle can create large displacement of mainstream, so please adjust the angle of
detection.

1.2.8 White LED
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Introduction
White LED module build in a high-performance LED for different usage, such illuminate, express program status,

or make visual presentation. User just need to provide voltage, then can control the brightness by the corresponding
input.

The principle

The LED is a two-lead semiconductor light source. Under electroluminescence theory, when a suitable voltage is
applied to the leads, electrons are able to release energy in the form of photons, which means emit of light. The
color of light emitted depend on the energy level drop when doing electroluminescence, it is relative to material of the

ok
1979797 e

~ v

lllgll;f,mM
semiconductor.

Specification

* Operate voltage: 3 - 5V
* Power consumption: 0.06W

* Efficiency: 90 Im/W
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Pinout Diagram

Outlook and Dimension

25mm

F Y
v

25mm

Size: 25mm X 25mm
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Quick to Start/Sample

» Connect the sensor to development board (direct plugin or using wire)

TRORERR RN RN R nn R
ND

o

515253 [y _RST S15253 oy _RST

BOOT
UNTe [iTe ] A ceeld IO i @W@, ,,
012341 6 7 912131415 6 7 912131415
| jeseasa 000REED --..--.EBEB
>/ > | a:-a
B BEBE =lalatatatara]e|o]e
Pt e
BE oon

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity PXT

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

smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

User-provided extension, not
endorsed by Microsoft. Learn more
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on button A * pressed

Turn White LED to o at Pe -

on button B +* pressed

I BT A-EEDERGE 1023 BET IR

¢ Set different buttons to on/off the LED
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Result

Brgs A button the turn off the LED (set to 0) : : Chapter 1. Quick Start Guide
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Press B button the turn on the LED (set to 1023)
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1.2.9 Multi-color LED (WS2812)

Introduction

Multi-color LED (WS2812) is an integrated LED chip which can create different RGB color. Using programming,
user can pick any one of color in 16 million color and showing it.

The principle

The WS2812 have a small chip inside the module, which handle the incoming data and communicate with the next
WS2812B in the serial. WS2812B operation under digital, user need to follow the special logic representation to

Logic O: je—» 0.8us
0.35us
. A 0.6ps
Logic 1: |« R D :|

WS2812 allow connect to other WS2812B and share the signal line, but benefit from the
data transmission policy, it can use the single line to control all the light individually.

transmits the data.
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Ul

*— DD DN ———

l 3
104 ‘ DOUT VSS j

WS2812B

ra

VDD DIN

DOUT VSS

e RN
.||

i
-1

WS2812B
For each WS2812, there are three 8bit color LED (Green, Red, Blue)
inside, SO each WS2812 required total 24bit of data in once action.

Composition of 24bit data:

G2 RS

G7 | G6 | GS | G4 [ G3

Gl ‘(}n | R7 [Rts

R-I|R3|R2

RI‘R0|B?‘Bh

BS‘BJ'BJ‘B:‘B]|BG‘

Note: Follow the order of GRB to sent data and the high bit sent at first.

After the 24 bits data read by WS2812, the remaining data bit will pass to next WS2812(if need), so the next
WS2812 is possible to read another set of data to produce different color. When all the data bit is sent, another
50us reset code is required to let chip understand the transmission is end and control the led to emit the light.

reset code

==50us reset
— — code
F—Datarefresheyele | Data refresh cycle 2——

~ [ second - . second - -
DI I|r>[3-ll‘|1[ bt l‘h“d:"h' nm...um[ _‘“ “‘ [rl\ll.l24l3|{

D2 seeond Lihind 24bi

D3 |:I||r:l 24bi |:'I\|H1 24I||q

D4
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Specification

* Supply Voltage: 3.3V to 5V
¢ Interface: Digital
* Range of Color: (0,0,0) to (255,255,255)

Pinout Diagram

Outlook and Dimension

25mm

Size: 25mm X 25mm
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Quick to Start/Sample

» Connect the sensor to development board (direct plugin or using

TRORERR RN RN R nn R
ND

515253 [y _RST S15253 oy _RST

N _RST_ BOOT (0)
UNTe [iTe ] A ceeld IO i @W@, ,,
012341 6 7 912131415
| jeseasa --..--.EBEB
>/ > | a:-a
B BEBE =lalatatatara]e|o]e
BE oon

* Open Makecode, using the https://github.com/smarthon/pxt-smartcity

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

smartcity

This is the extension for
SMARTHON City 10T Starter Kit in
PXT

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

e Use to PXT library to control the LED showing different

wire)

PXT

colors
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set strip v to NeoPixel at pin P8 v with o leds as RGB (GRB format) =

set range v to strip v range from o with o leds

forever

strip v show color green =

pause (ms)

strip *+ show color blue »

pause (ms)

Result

The WS2812 following the program to change the color

1.3 Smarthon Smart House Kit for micro:bit

1.3.1 Product Introduction

About Smarthon Smart House Kit

Smarthon Smart House Kit for micro:bit is a collaboration of computing and engineering with art for
users to design and build a smart house model. This educational tool contains 7 sensors and 7 ac-
tuators that cover all the basic areas of the smart house, including security, home automation, and
comfortable living as well as energy management features. Let’s start to develop your prototype.
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Kit components

1.3.2 Smarthon Smart House Kit
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Introduction for Multiple Sensors for smart house

Multiple Sensors for smart house

OLED
O Screen

T Tgwn gas
ig . ensor
Sensor e —O Port
Port
Edge Connector
(for micro:bit)

Temperature/ Motion

Humidity %t —) Sensor

Sensor Port g Port

Actuator N Flame
Connecting O— " O Sensor
Port Port

Button : vk T USB Power
Port RS, [0 port (5v)

Next Button
for Sensor
Reading On/Off
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Introduction for Multiple Actuators for smart house

Multiple Actuators for smart house

LED Light Port

(Green)
LED Light Port

ight P
LED(VLJEHL) ort Oﬁ) i ro (Red)
I

B Tl 52 e - Actuator
= o @ T — = () Connecting
- B Port

Mo;%rrfon (O Mono-Tone
Buzzer

180" Servo Port () ° Servo Port
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Basic Connection Between Multiple Sensors and Multiple Actuators

*To make sure the connecting wire is on the same direction.

1.3.3 Hardware User Guide

A. The Sensors

How to connect the sensor modules and Multiple Sensors for smart house?

Please follow the instructions shown below to plug sensor modules into Multiple Sensors correctly to ensure all the
modules work effectively.

All Sensors:
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1. Light Sensor

ey Smarhon oo

2. Temperature and Humidity Sensor
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3. Button

4. Motion Sensor
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5. Flame Sensor

6. Town Gas Sensor
Caution!
Incorrect Plug-in:

User should NOT plug the sensors into the Multiple Sensors for smart house at incorrect format as shown in below.
Incorrectly plugging in the Multiple Sensors will cause:

1. an error of the sensor value
2. electrical short circuit as well as damage the sensors or Multiple Sensors for smart house

You must always be concerned with your own safety first and cut-off power supply and remove sensors under safe
conditions
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Incorrect Plug-in Example 1:
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Incorrect Plug-in Example 2:

The Actuators

How to connect the actuator modules and Multiple Actuators for smart house?

Please follow the instructions shown below to plug actuator modules into Multiple Actuators correctly to ensure all
the modules work effectively.

1. 180° Servo
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2. 360° Servo

3. Motor Fan
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4. LED Light (Yellow)

5. LED Light (Green)
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6. LED Light (Red)

Caution! Actuators will not work properly if users connect it with the Multiple Actuators incorrectly.

Incorrect Plug-in Example:
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1.3.4 Reading all the sensors on screen: Button, Temperature & Humidity sensor,
Light sensor, Motion sensor, Flame sensor and Town gas sensor
Part List:
1. Multiple Sensors for plant X1
Button X1
Temperature & Humidity sensor X1
Light sensor X1
Motion sensor X1
Flame sensor X1

Town gas sensor X1

USB Cable

® N A »d

You should learn how to read the sensor value which is the foundation of the other projects.
1. Switch on the power button first (orange colour)
2. Pressed the button in the right bottom corner of the Multiple Sensors for smart house (blue colour)

It shows the instant value of the digital light sensor, temperature, humidity, button, motion, flame as well as town gas

Sensor.

Button, Light Sensor and Town gas sensor are shown as examples:

1.3. Smarthon Smart House Kit for micro:bit 257



Smarthon Documentation, Release 1.0

Button

When you plug in the button, the screen shows 0 or 1 (small number); while when you pressed the button, the screen
shows around 1020 - 1023 (large number). It indicates that a large number will be shown when you pressed the button.

Light Sensor

When there is a light turning on, the light sensor value is around 280-300; otherwise when you use a finger to cover
the light sensor, it has increased into around 450-470. It reveals that the ambient lighting are getting brighter, the
number of the light sensor value shown on the screen is getting smaller and vice versa.
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Town Gas Sensor
In the normal condition, the town gas sensor value is around 30-50; while there is a town gas leakage, the number has
increased from 200 — 850 subject to the concentration of different leakage velocities.

* Please conduct a gas test in a well-ventilated area.

Reading the other three sensors:

Temperature & Humidity:

Motion sensor:

Flame sensor:

1.3.5 Getting started: How to program Smarthon Smart House Kit on micro:bit

To Program Smarthon modules with micro:bit, you need to add the Smarthon Smart House Kit packages to the BBC
micro:bit makecode platform and initialize it first.

Steps:
[ca] Images
Pins
= Serial
= Control
@ Extensions
1. Find the “Extensions” block at the bottom v
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hitps.//github.com/SMARTHON/multiple-sensors-house

multiple-sensors-house

Want to create your own extension? Login to GitHub

2. Search “https://github.com/SMARTHON/multiple-sensors-house”

3. Clicked “multiple-sensors-house” and you can see “House” package has been successfully added under “Led”.

22 Basic

® Input
@ Music
© Led

A House
.all Radio

C' Loops

House

Initialize Smarthon multiple-sensor |

light (Lx)
temperature (°C)
humidity (

heat

button pressed
motion

— . flame
= Variables

E Math town gas

4. Initialize Smarthon Smart House Kit to add all the functions
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1.3.6 Project 1: Read Sensors on micro:bit 25 LED lights

Level: X 3% 3% ¥¢ 3%

Part List

1.

AN

Temperature/Humidity Sensor X1
Multiple Sensors for smart house X1
Multiple Actuators for smart house X1
Connecting Wire X1

micro:bit X1

USB Cable X1

Description

You can learn how to get the value of the sensor and show on micro:bit LED. Temperature/Humidity sensor will be
illustrated in this demo.

Steps

1.
2.

Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

Input (Add block on button A is pressed) > Basic (Add block show number) > House (Add block Get temperature
°C)

. Input (Add block on button A is  pressed, change “A” into “B” ) >

Basic (Add block show number) > House (Add block Get humidity)

on start

Initialize Smarthon multiple-sensor

on button A pressed

show number Get temperature (°C)
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on button B pressed

show number Get humidity (

Hardware

1. Connect the Temperature/Humidity sensor to Temperature Sensor port of Multiple Sensors
2. Download the code and transfer to micro:bit
3. Plug the micro:bit into Multiple Sensors

4. Pressed micro:bit button A to see the temperature and button B to see the humidity
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* Try to show the other sensors value on micro:bit LED.

1.3.7 Project 2: Control Multiple Actuators Lv1

Level: X 3¢ 3¢ 7¢ ¢

Part List

1. Mono-tone buzzer X1 (placed on Multiple Actuators for smart house)
Multiple Sensors for smart house X1

Multiple Actuators for smart house X1

. Connecting Wire X1

. micro:bit X1

. USB Cable X1

- R N N VSR
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Description

In project 2, you can learn how to use micro:bit button A & B to control mono-tone buzzer as an example in this demo.

Steps

1. Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

2. Input (Add block on button A is pressed) > House-More (Add block Set Buzzer to intensity 0, change “0” to
6‘1023”)

3. Input (Add block on button A is pressed, change “A” into “B””) > House (Add block Set Buzzer to intensity “0”)

on start

Initialize Smarthon multiple-sensor

on button A pressed

Set Buzzer to intensity @

on button B pressed

Set Buzzer to intensity o

Hardware

1. Download the code and transfer to micro:bit.
2. Plug the micro:bit into Multiple Sensors.
3. Connect Multiple Sensors and Multiple Actuators by connecting wire.

4. Pressed micro:bit button A to turn to the buzzer and button B to turn off the buzzer.
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* Try to use on shake to turn on and off buzzer.

1.3.8 Project 3: Control Multiple Actuators Lv2

Level: X W % 77 ¢

Part List

AN o

Mono-tone buzzer X1 (placed on Multiple Actuators for smart house)
Multiple Sensors for smart house X1

Multiple Actuators for smart house X1

Connecting Wire X1

micro:bit X1

USB Cable X1

Description

In project 3, this is level two to control multiple actuators and you can learn how to use micro:bit on shake to control
mono-tone buzzer on and off together.

Steps

1.
2.

Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

Variables (Make a Variable “Buzzer On”) > Variables (Add block set item to 0, change “item” to “Buzzer On”;
“0” to Logic “false”)

. Input (Add block on shake)
. Logic (Add block if. . . then. . . else) > For if : Logic (Add block 0 = 0, change “0” to Variables “Buzzer On”; “0”

to Logic “false™)

. For then: House-More (Add block Set Buzzer to intensity 0, change “0” to “1023”) > Variables (Add block set

item to 0, change “item” to “Buzzer On”; “0” to Logic “true”) > Basic (Add block show icon, change “heart” to
ﬂéyeSQ’)
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6. For else: House-More (Add block Set Buzzer to intensity 0) > Variables (Add block set item to
0, change “item” to “Buzzer On”; “0” to Logic “false”) > Basic (Add block show icon, change

on start

“heart” to “no”)

Initialize Smarthon multiple-sensor

set Buzzer On

to false

Buzzer On

set Buzzer On

. [ ]

show icon _ _*
[

else

set Buzzer On

show icon

©)

Set Buzzer to intensity Ql:rE]

true

Set Buzzer to intensity o
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Hardware

1. Download the code and transfer to micro:bit
2. Plug the micro:bit into Multiple Sensors

3. Connect Multiple Sensors and Multiple Actuators by connecting wire

4. Shook the micro:bit to turn on/off the buzzer
* Try to use on shake to turn on/off other actuators.

1.3.9 Project 4: Open the door

Level: X W 77 77 ¢

Part List

1. Button X1

180° servo X1

Multiple Sensors for smart house X1
Multiple Actuators for smart house X1
Connecting Wire X1

. micro:bit X1

. USB Cable X1

. Lolly Sticks X2

© N o A WD

Description

In project 4, you can learn how to use the button to open the door.
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Steps

1. Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Logic (Add block if. .. then. .. else) > For if : Logic (Add block 0 = 0, change “0”
to House “Get button pressed”’; “="to “<”’; “0” to “500”)

3. For then: House (Add block Set 180 Servo to degree 0, change “0” to “90”)
4. For else: House (Add block Set 180 Servo to degree 0)
5. Basic (Add block pause (ms) 100)

*degrees of the Servo have to be adjusted under the different condition

on start

Initialize Smarthon multiple-sensor

forever

if Get button pressed

Set 180 Servo to degree @

plse

Set 180 Servo to degree o

1. Download the code and transfer to micro:bit

Plug the micro:bit into Multiple Sensors

Connect Multiple Sensors and Multiple Actuators by connecting wire
Put the horn into 180° servo

Stick “+” with the lolly sticks and stick it up on the horn

S

Connect the module to 180° servo port of the Multiple Actuators and install it to the door
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7. Pressed the button to open the door
* Try to use the other sensors, such as motion sensor to control the door.

1.3.10 Project 5: Alarm System

Level:* ) SR AGR AN A¢

Part List

1. Motion sensor X1

Mono-tone buzzer X1 (placed on Multiple Actuators for smart house)
Multiple Sensors for smart house X1

Multiple Actuators for smart house X1

Connecting Wire X1

micro:bit X1

USB Cable X1

N o A »d

Description

In project 5, you can learn how to use motion sensor and buzzer to design an alarm system to maintain the house
security.
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Steps

1. Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Logic (Add block if. .. then. .. else) > For if : Logic (Add block 0 = 0, change “0”
to House “Get motion”; “=""to “>"; “0” to “200”)

3. For then: House-More (Add block Set Buzzer to intensity 0, change “0” to “1023”") > Basic (Add block show
leds — create a telephone symbol)

4. For else: House-More (Add block Set Buzzer to intensity 0)

on start

Initialize Smarthon multiple-sensor

forever

if Get motion > then
Set Buzzer to intensity

show leds

Set Buzzer to intensity o
@

pause (ms) LR

5. Basic (Add block pause (ms) 100)

Hardware

1. Connect the Motion sensor to Motion Trigger port of Multiple Sensors
2. Download the code and transfer to micro:bit
3. Plug the micro:bit into Multiple Sensors

4. Connect Multiple Sensors and Multiple Actuators by connecting wire
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5. Try shake your hand nearby the motion sensor to test
* Try to use other actuators, such as LED lights (green and red) to make an alarm system.

1.3.11 Project 6: Light Automation

Level: X W % 77 ¢

Part List

1. Light sensor X1
2. Yellow LED X1
3. Multiple Sensors for smart house X1
. Multiple Actuators for smart house X1

4
5. Connecting Wire X1
6. micro:bit X1

7

. USB Cable X1

Description

In project 6, you can learn how to build a light automation in the house subject to the sunshine.

Steps

1. Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Logic (Add block if. .. then. . .else, add 1 more if... then. .. else) > For 1stif : Logic
(Add block 0 = 0, change “0” to House “Get light”; “=" to “<”; “0” to “50”) > For then: House-More (Add
block Set Yellow LED to intensity 0)

3. For else if: Logic (Add block 0 = 0, change “0” to House “Get light”; “=" to “>”; “0” to “450”) > For then:
House-More (Add block Set Yellow LED to intensity 0, change “0” to “1023”)
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4. For else: House-More (Add block Set Yellow LED to intensity 0, change “0” to “7007)
on start
Initialize Smarthon multiple-sensor
forever
if Get light < @ then
Set Yellow LED to intensity o
else if Get light > @ then @
Set Yellow LED to intensity
else
Set Yellow LED to intensity Qe
&
Hardware
1. Connect the Light sensor to Light Sensor port of Multiple Sensors
2. Download the code and transfer to micro:bit
3. Plug the micro:bit into Multiple Sensors
4. Connect Multiple Sensors and Multiple Actuators by connecting wire
5. Connect the Yellow LED to Y port of the Multiple Actuators
6. Use the finger to cover the light sensor to see if the LED light can be turn on
/  Shining a torch to the Ilight sensor to see if the LED light can be turn off
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* Try to conduct the experiment under the dark environment or sunshine and adjust the value of the sensors or
LED light to fit the different projects.

1.3.12 Project 7: Smart Motor Fan

Level: X W % 77 ¢

Part List

1. Temperature/Humidity sensor X1
Motor Fan X1

Multiple Sensors for smart house X1
Multiple Actuators for smart house X1
Connecting Wire X1

micro:bit X1

USB Cable X1

A T o
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Description

In project 7, you can learn how to make an smart fan automation that allows you to design a smarter and more
comfortable house.

Steps

1.
2.

Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

Basic (Add block forever) > Logic (Add block if. . . then. . . else, add 1 more if. . . then. .. else) > For 1st if : Logic
(Add block 0 =0, change “0” to House “Get temperature(°C)”’; “="to “>”; “0” to “26”") > For then: House-More
(Add block Set Motor fan clockwisely to intensity 0, change “0” to “600™)

. For else if: Logic (Add block 0 = 0, change “0” to House “Get temperature(°C)”; “="to “>”; “0” to “30”) > For
then: House-More (Add block Set Motor fan anti-clockwisely to intensity 0, change “0” to “1023”)
For else: House-More (Add block Set Motor fan clockwisely to intensity 0)

on start

Initialize Smarthon multiple-sensor

forever

if Get temperature (°C) @ then

Set Motor fan clockwisely to intensity e

else if Get temperature (°C) @ then @

Set Motor fan anti-clockwisely to intensity (ERirE
else

Set Motor fan clockwisely to intensity o

&

Hardware

wok wn

Connect the Temperature/Humidity sensor to Temperature Sensor port of Multiple Sensors
Download the code and transfer to micro:bit

Plug the micro:bit into Multiple Sensors

Connect Multiple Sensors and Multiple Actuators by connecting wire

Connect the Motor fan to Motor port of the Multiple Actuators
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6. Conduct the test to see if  the motor fan can be turn on > 26°C

* Can you think of other possible combination for turning on the motor fan? Try to do it.

1.3.13 Project 8: Fire Alarm

Level: & % 3¢ ¥ ¥¢

Part List

1. Flame sensor x 1

Red LED X1

Green LED X1

Multiple Sensors for smart house X1
Multiple Actuators for smart house X1
Connecting Wire X1

micro:bit X1

USB Cable X1

® Nk » D
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Description

In project 8, you can learn how to use micro:bit to make Alert LED (Red/Green). If the flame is detected, the Red
LED will be turned on, the Green LED will be turned off. If there is no flame, Green LED is turned on and Red LED
will be turned off.

Steps

1. Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Logic (Add block if. .. then. .. else) > For if : Logic (Add block 0 = 0, change “0”
to House “Get flame”; “="to “<”; “0” to “300”)

For then: House (Add block Set RED LED to intensity 0, change 0 to 1023)
For then: House (Add block Set Green LED to intensity 0)

For else: House (Add block Set RED LED to intensity 0)

For else: House (Add block Set GREEN LED to intensity 0, change 0 to 1023)

S

on start

Initialize Smarthon multiple-sensor

forever

if Get flame < 300

Set RED LED to intensity (ks

Set Green LED to intensity “

T mm

Set RED LED to intensity o

Set Green LED to intensity @

~
TS

pause (ms) (@R

7. Basic (Add block pause (ms) 100)
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Hardware

1. Download the code and transfer to micro:bit
2. Plug the micro:bit into Multiple Sensors
3. Connect Multiple Sensors and Multiple Actuators by connecting wire

4. Connect the RED LED and GREEN LED module to the corresponding port of the Multiple Actuators

5. You can test it by lighter
* Try to make some blinking of the RED LED and buzzer turned on if there is a fire.

1.3.14 Project 9: Kitchen Safety

Level: X W % 77 ¢

Part List

1. Town gas sensor x 1

Mono-tone buzzer X1 (placed on Multiple Actuators for smart house)
Motor fan x 1

Multiple Sensors for smart house X1

Multiple Actuators for smart house X1

Connecting Wire X1

micro:bit X1

USB Cable X1

® Nk » D
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Description

In project 9, you can learn how to use micro:bit to make Kitchen safety system. If the town gas leakage happened, the

buzzer and motor fan will be turned on.

Steps

1. Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Logic (Add block if. .. then. . .else) > For if : Logic (Add block 0 = 0, change “0”

to House “Get town gas”; “=" to “<”; “0” to “200”)

o v W

For then: House (Add block Set Buzzer to intensity 0)
For then: House (Add block Set Motor fan anti-clockwisely to intensity 0)
. For else: House (Add block Set Buzzer to intensity 0, change 0 to 1023)

. For else: House (Add block Set Motor fan anti-clockwisely to intensity 0, change 0 to 900)

Initialize Smarthon multiple-sensor

7. Basic (Add block pause (ms) 100)

LrAnavran

if Get town gas <

Set Buzzer to intensity o

Set Motor fan anti-clockwisely to intensity o

Set Buzzer to intensity (@lirE]

Set Motor fan anti-clockwisely to intensity Rl
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Hardware

1. Download the code and transfer to micro:bit
2. Plug the micro:bit into Multiple Sensors
3. Connect Multiple Sensors and Multiple Actuators by connecting wire

4. Connect the Motor Fan module to motor port of the Multiple Actuators and install it in the kitchen

5. You can test it by lighter
* Try to adjust different speed of the motor fan.

1.3.15 Project 10: Remote control on the curtain

Level: X % % % %

Part List

1. 360° servo X1

Multiple Sensors for smart house X1
Multiple Actuators for smart house X1
Connecting Wire X1

micro:bit X2

USB Cable X2

A
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Description

In project 10, you will need 2 microbit. One is sender (controller). Another is the receiver (curtain machine). You can
learn how to use micro:bit to remote control SMARTHON main board with curtain (360 servo) up and down.

Sender Steps

1. Basic (Add block on start) > Basic (Add block show icon - heart)

2. Basic (Add block on start) > (Add block radio set group 0, change 0 to 1)

3. Input (Add block on button A is pressed) > Radio (Add block radio send number 0, change 0 to 200)

4. Input (Add block on button A is pressed > change “A” into “B” ) > Radio (Add block radio send number O,

on start

show icon

L L]
radio set group o

on button A pressed

radio send number

on button B pressed

radio send number

change 0 to 201)

Hardware

1. Download the code and transfer to micro:bit

2. Connect USB with micro:bit

3. Send the signal with button A/B pressed
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Receiver Steps

1. Basic (Add block on start) > Basic (Add block show icon - heart)
Basic (Add block on start) > (Add block radio set group 0, change O to 1)

Basic (Add block on start) > House (Add block Initialize Smarthon multiple-sensor)

Ll

Radio (Add block on radio received receivedNumber) > Logic (Add block if...then...else) > For if : Logic
(Add block 0 = 0, change “0” to Variables “receivedNumber”’; “0” to “200”)

5. For then: House (Add block Set 360 servo to degree 0, change O to 180); Basic (Add block pause (ms) 100,
change “100” to “500”); House (Add block Set 360 servo to degree 0, change O to 90)

6. For else: House (Add block Set 360 servo to degree 0); Basic (Add block pause (ms) 100, change “100”
to “500”); House (Add block Set 360 servo to degree 0, change 0 to 90)Basic (Add block pause (ms) 100)

on start

show icon

radio set group o

Initialize Smarthon multiple-sensor

on radic received receivedNumber

if receivedNumber

Set 360 Servo to degree [kiz]

pause (ms) WEEERJ

Set 368 Servo to degree @

else

Set 360 Servo to degree o

pause (ms) QELLR4

Set 368 Servo to degrea @

N
e

Hardware

1. Download the code and transfer to micro:bit
2. Plug the micro:bit into Multiple Sensors
3. Connect Multiple Sensors and Multiple Actuators by connecting wire

4. Connect 360° servo module to 360 servo port of the Multiple  Actuators
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*  Let’s

put on the hardware into the house model.

1.3.16 Appendix |

Reading Sensors Answer:

Temperature & Humidity:

Please feel free to write down the value of the current condition.
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Motion Sensor:

If this sensor detects any movements, the value of the motion sensor will increase from 0 to 200, as shown in the
picture.

Flame Sensor:

= I E
A
If there is a fire, the number of the flame sensor will decrease from 600 to 30.
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1.3.17 Maker: Control other actuators and sensors

1. Connect to more other sensors (Input)!

2. Connect to more other actuators (Output)!

1.4 Smarthon Plant Kit for micro:bit

1.4.1 Product Introduction

About Smarthon Plant Kit for micro:bit

Plants are tremendously important to life on earth. They are the foundations of our ecosystem, producing life-giving
oxygen, absorbing carbon dioxide and influencing climate as a carbon sink as well as providing food to us.

Smarthon Plant Kit is a scientific aid with Multiple Sensors and Actuators for students to learn and conduct experiment
on plant studies. Simply using the graphical programming on BBC micro:bit makecode platform, it would be much
easier for students to set up plant experiment. Not only can students learn about plant biology, they are also encouraged
to ignite their creativity to design and study the particular projects on plant growth in deep.
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Kit components

1.4.2 Smarthon Plant Kit
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Introduction for Multiple Sensors for plant

OLED O

Edge Connector
Screen

(for micro:bit)

Digital Light
Sensor ) 13 £y

-] Soil Temperature

Soil Moisture () Sensor Port

Sensor Port
Temperature/

Humidity/
Air pressure
Actuator ensor
Congggrmg Power
On/Off
Next Button for
Sensor Reading USB Power
Port (5V)
Introduction for Multiple Actuators for plant
Motor Fan LED Grow Light
Port Port
180°/360°
Humidifier Servo
Port Port
Actuator
&y () Connecting
Water PUump . st [E]o] o™ = Port
ort - S

LED Lights

286 Chapter 1. Quick Start Guide



Smarthon Documentation, Release 1.0

Basic Connection Between Multiple Sensors and Multiple Actuators

*To make sure the connecting wire is on the same direction.

1.4.3 Hardware User Guide

Sensors and Multiple Sensors and Plant

Most of the sensors are placed on the board of Multiple Sensors, namely temperature/humidity/air-pressure sensor and
digital light sensor. Soil moisture sensor will be shown as a demo.
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Actuators and Multiple Actuators for plant

How to connect the actuator modules and Multiple Actuators for plant? Please follow the instructions shown below to
plug actuator modules into Multiple Actuators correctly to ensure all the modules work effectively.

1.LED grow light
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2.Water pump

3.Motor fan ¢

R
= i

4.Humidifier

1.4. Smarthon Plant Kit for micro:bit
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1.4.4 Reading all the sensors on screen

Part List:
1. Multiple Sensors for plant X1
2. Temperature, Humidity and Air pressure Sensor X1 (placed on the Multiple Sensors)
3. Digital Light Sensor X1 (placed on the Multiple Sensors)
4. Soil humidity sensor X1
You can learn reading sensors and its’ interruption which can help you to conduct other projects.
1. Switch on the power button
2. Pressed the button in the right bottom corner of the Multiple Sensors for plant

It shows the temperature, humidity, air Pressure, light as well as soil humidity.

T YTt YTy YY"

Soil  moisture  sensor will be shown as an  example: 1.Soil  Moisture  Sensor
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—~—

When you plug the soil moisture sensor into the port on Multiple Sensors for micro:bit, the screen shows 0.10%;
while when you put the soil moisture into the plant with watering, the screen shows around 94%. It indicates
that the larger number of the screen shown, the soil moisture level is higher. Reading the other three sensors:

L ERRE S g i

Temperature:

Humidity:

Digital light sensor:
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1.4.5 How to program Smarthon Plant Kit on micro:bit

To Program Smarthon modules with micro:bit, you need to add the Smarthon Plant Kit packages to the BBC micro:bit
makecode platform and initialize it first.

[ia) Images
Pins
% Serial
£ control
+]

Extensions

€ Goback Extensions

https://github.com/SMARTHON/multiple-sensors-plant

Steps: 1.Find the “Extensions” block at the bottom

multiple-sensors-plant

This is the extension for
SMARTHON Plant Kitin PXT

Want to create your own extension? Login to GitHub

2.Search “https://github.com/SMARTHON/multiple-sensors-plant”

3.Clicked “multiple sensors” and you can see ‘“Plant” package has been successfully added under “Led”.
Search... Q

22 Basic
® Input
@ Music
O Led

© Plant
il Radio
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Search... Plant
822 Basic
® Input
@ Music

Initialize Smarthon multiple-sensor

light (Lx)
© Led

temperature (°C)

== More

pressure (hPa)
.l Radio
C' Loops

altitude (m)

K Logic humidity (

= variables

B Math

soil moisture

4.Initialize Smarthon Plant Kit to add all the functions

1.4.6 Project 1: Read Sensors on micro:bit LED lights

Level:* W OW W W

Part List:

1. Temperature/Humidity Sensor X1
Multiple Sensors for plant X1
Multiple Actuators for plant X1
Connecting Wire X1

micro:bit X1

USB Cable X1

R )

Description:

You can learn how to get the value of the sensor and show on micro:bit LED. Temperature/Humidity sensor will be
illustrated in this demo.
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Steps:

1. Basic (Add block on start) > Plant (Add block Initialize Smarthon multiple-sensor)

2. Input (Add block on button A is pressed) > Basic (Add block show number) > Plant (Add block Get temperature
°C)

3. Input (Add block on button A is  pressed, change “A” into “B” ) >
Basic (Add block show number) > House (Add block Get humidity)

on start

Initialize Smarthon multiple-sensor

on button A pressed

show number Get temperature (°C)

on button B pressed

show number Get humidity
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Hardware:

1. Download the code and transfer to micro:bit
2. Plug the micro:bit into Multiple Sensors

3. Pressed micro:bit button A to see the temperature and button B to see the humidity

* Try to show the other sensors value on micro:bit LED.

1.4.7 Project 2: Control Actuators - button A/B

Level: X 3% 3% ¥¢ 3%

Part List:

1. LED lights X2 (placed on the Multiple Actuators for plant)
Multiple Sensors for plant X1

Multiple Actuators for plant X1

Connecting wire X1

. micro:bit X1

. USB Cable X1

o v E w W
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Description:

In project 2, you can learn how to use micro:bit Button A/B to control LED lights on Multiple Actuators.

Steps:

1. Basic (Add block on start) > Plant (Add block Initialize Smarthon multiple-sensor)

2. Input (Add block on button A is pressed) > Plant-More (Add block Set LED to intensity 0, change “0” to “1023”
)

3. Input (Add block on button A is pressed, change “A” into “B” ) > Plant-More (Add block Set LED to intensity
0)

on start

Initialize Smarthon multiple-sensor

on button A pressed

Set LED to intensity (@I2rE

on button B pressed

Set LED to intensity o
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Hardware:

1. Connect Multiple Sensors and Multiple Actuators by connecting wire

2. Download the code and transfer to micro:bit

3. Plug the micro:bit into Multiple Sensors

4. Pressed micro:bit button A to turn on the LED light; button B to turn off the LED light

*Try to use micro:bit Button A/B to control other outputs — motor fan, humidifier, water pump and LED grow lights

1.4.8 Project 3: Smart LED Grow Light

Level: X % 3% 3¢ %

Part List:

1. Digital Light Sensor X1 (placed on Multiple Sensors for plant)
2. LED Grow Light X1

3. USB Base (for LED Grow Light) X1

4. USB Stand (for LED Grow Light) X1

5. Multiple Sensors for plant X1

6. Multiple Actuators for plant X1
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7. Connecting Wire X1
8. micro:bit X1
9. USB Cable X1

Description:

In project 3, you can learn how to control LED grow light by digital light sensor.

Steps:

1. Basic (Add block on start) > Plant (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Add Logic (Add block if. .. then. .. else) > For if : Logic (Add block 0 = 0, change
“0” to Plant “Get light (Lx)”; “=" to “>"; “0” to “50™)

3. For then: Plant-More (Add block Set LED grow light to intensity 0, change “0” to “1023”)
4. For else: Plant -More (Add block Set LED grow light to intensity 0)

on start

Initialize Smarthon multiple-sensor

forever

if Get light (Lx) e then

Set LED grow light to intensity -

else

Set LED grow light to intensity o

a0\
N
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Hardware:

1. Connect Multiple Sensors and Multiple Actuators by connecting wire

Connect USB Base (for LED Grow Light) to 5V LED Grow Light (D7/P16) port of Multiple Actuators
Connect LED Grow Light and USB Base by USB Stand (for LED Grow Light)

Adjust the USB Stand to fit the plant

Download the code and transfer to micro:bit

Plug the micro:bit into Multiple Sensors

NS A »N

Try to cover the light sensor by hand to test if the LED Grow Light works properly
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Experiment:

Do different colours of LED grow lights affect the direction of plant growth?

Do different colours of LED grow lights affect the rate of photosynthesis?

Do different types of LED grow lights affect plant growth?

What is the difference between sunlight and LED grow light among the plant growth?

1.4.9 Project 4: Automatic Irrigation (watering)

Level: X W 77 77 ¢

Part List:

® N oA »N

Soil Moisture Sensor

Water Pump & Pipe X1
Multiple Sensors for plant X1
Multiple Actuators for plant X1
Connecting Wire X1

micro:bit X1

USB Cable X1

A glass of water X1

Description:

In project 4, you can learn how to watering the plant automatically by soil moisture detector.

Steps:

1.
2.

Basic (Add block on start) > Plant (Add block Initialize Smarthon multiple-sensor)

Functions (Make a Function > New function name: ) > watering_2_seconds) > Plant-More (Add block Set
Motor pump to intensity 0, change “0” to “400”) > Basic (Add block pause (ms) 100, change “100” to “2000”)
> > Plant-More (Add block Set Motor pump to intensity 0) > Basic (Add block pause (ms) 100, change “100”
to “10000™)

. Basic (Add block forever) > Logic (Add block if...then...else, add 1 more if...then...else, delete else) > For

Istif : Logic (Add block 0 = 0, change “0” to Plant “Get soil moisture”; “="to “<”; “0” to “50” )

. For then: Advanced>Functions (Add block call function watering_2_seconds)
. For else if: Logic (Add block 0 = 0, change “0” to Plant “Get soil moisture”; “="to “>”; “0” to “90” )

. For then: Plant-More (Add block Set Water pump to intensity 0)
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on start

Initialize Smarthon multiple-sensor

ihilasGCLUl watering_2_seconds

Set Water pump to intensity QELL

Set Water pump to intensity o

pause (ms) Wl:ll-IRd

forever

if Get soil moisture

call function watering_2_ seconds _
Get soil moisture > @ then @ -
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Hardware:

1. Connect Multiple Sensors and Multiple Actuators by connecting wire
Connect Water Pump and Pipe
Connect Water Pump & Pipe to Water pump (D6/P1) port of Multiple Actuators

Download the code and transfer to micro:bit

A

Plug the micro:bit into Multiple Sensors
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Experiment:

How does soil moisture level affect seed germination?

Does soil moisture level affect the size of leave?

Does soil moisture level affect photosynthesis or respiration of the plant?
Does soil moisture level affect root growth?

Does water salinity affect plant growth?

1.4.10 Project 5: Smart Environment (temperature control)

Level: X 3¢ J¢ 3¢ %

Part List:

1.
2.
3.

Temperature Sensor X1 (placed on Multiple Sensors for plant)
Motor Fan X1

Multiple Sensors for plant X1

4. Multiple Actuators for plant X1
S.
6
7

Connecting Wire X1

. micro:bit X1

. USB Cable X1

Description:

In project 5, you can learn how to make a fan automation that allows you to control the ambient temperature.

Steps:

1. Basic (Add block on start) > Plant (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Logic (Add block if. .. then...else, add 1 more if...then...else) > For 1stif : Logic
(Add block “” and “”, 1st “” : Add block 0 = 0, change “0” to Plant “Get temperature(°C)”; “="to “>”; “0” to
“277;2nd “” : Add block 0 = 0, change “0” to Plant “Get temperature(°C)”; “="to “<”; “0” to “32”)

3. For then: Plant-More (Add block Set Motor fan clockwisely to intensity 0, change “0” to “500” )

4. For else if: Logic (Add block 0 = 0, change “0” to Plant “Get temperature(°C)”; “="to “>”; “0” to “32” ) > For

then: Plant-More (Add block Set Motor fan clockwisely to intensity 0, change “0” to “1023” )

For else: Plant-More (Add block Set Motor fan clockwisely to intensity 0)
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on start

Initialize Smarthon multiple-sensor

forever

if Get temperature (°C) > o Get temperature (°C)

Set Motor fan clockwisely to intensity -

else if Get temperature (°C) > 9 then

Set Motor fan clockwisely to intensity W@l:rE]

Hardware:

1. Connect Multiple Sensors and Multiple Actuators by connecting wire
2. Connect Motor fan to Motor Fan (D11/P14; D10/P13) port of Multiple Actuators
3. Download the code and transfer to micro:bit

4. Plug the micro:bit into Multiple Sensors
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Experiment:

* How does temperature affect plant growth?
* Does temperature affect seed growth?

* Does motor fan affect plant transpiration rates?

1.4.11 Project 6: Automatic Humidity Control

Level: X 3¢ 3¢ 3¢ ¢

Part List:

1. Humidity Sensor X1 (Placed on the Multiple Sensors)
Humidifier X1

Multiple Sensors for micro:bit X1

Multiple Actuators for micro:bit X1

Connecting Wire

micro:bit X1

USB Cable X2

® N A » N

A bottle of water X1

Description:

In project 6, you can learn how to increase humidity level by a humidity sensor.

Steps:

1. Basic (Add block on start) > Plant (Add block Initialize Smarthon multiple-sensor)

2. Basic (Add block forever) > Logic (Add block if. .. then...else, add 1 more if...then...else, delete else) > For
Istif : Logic (Add block 0 = 0, change “0” to Plant “Get humidity”; “=" to “<”; “0” to “50” )

3. For then: Plant-More (Add block Set Humidifier to intensity 0, change “0” to “1023”) > Basic (Add block show

leds)

4. For else if: Logic (Add block 0 = 0, change “0” to Plant “Get humidity”; “="to “>”; “0” to “70™ )
5. For then: Plant-More (Add block Set Humidifier to intensity 0) > Basic (Add block show leds)
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on start

Initialize Smarthon multiple-sensor

forever

if Get humidity « @ then
Set Humdifier to intensity @

show leds

Set Humdifier to intensity o

show leds

Hardware:

1. Connect Multiple Sensors and Multiple Actuators by connecting wire
Connect Humidifier module and USB Cable
Connect Humidifier & USB Cable to Humidifier (D4/P15) port of Multiple Actuators

Download the code and transfer to micro:bit

A

Plug the micro:bit into Multiple Sensors
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Experiment:
* Does humidifier affect plant transpiration rates?
* Does humidity level affect plant height?
* Does humidifier extend plant life during low soil moisture level?

1.4.12 Appendix | (Answer of Reading Sensors)

Temperature & Humidity:

Please feel free to write down the value of the current condition.
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Digital Light sensor:

PASOEFEAST

TERAE AR
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When there is a sunlight, the digital light sensor value is around 900-1055 1x; while otherwise when you use a finger to
cover the digital light sensor has decreased 17 1x. It reveals that when it is dark, the digital light sensor value becomes
smaller.
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