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Project title: Conceptualizing loT with M5GO

ABSTRACT

Due to the high significance of the Internet of Things (lIoT), the society has shown more
demand of IoT knowledge for the information technology industry. However, the education
sector did not provide enough training for nurturing 10T talents. So, there is a huge need for
curriculums and teaching packages about 10T. In this paper, a ready-to-use curriculum and
teaching package were introduced, which consists of lesson plans, PowerPoints, instructional
guides, and assessment worksheets. The paper also discussed about the idea of the whole
design, which may let teachers to have more insights of how to utilize the package into their
own teaching. Problems and modifications are also mentioned in the paper to highlight the
advantages and features of the package. Also, comments from in-service teachers were also
included for extra reference and provides possibilities for further improvement. Using this
teaching package is welcomed; any in-service teachers & pre-service teachers can get copies
of it and use it for their teaching. The whole teaching package is available at

https://drive.google.com/file/d/1AbPr54v6fMoxJgPG4-SXBvinnYL nTI7/view?usp=sharing

for anyone to download.


https://drive.google.com/file/d/1AbPr54v6fMoxJgPG4-SXBv1nnYL_nTl7/view?usp=sharing

1 Introduction

Internet of Things (10T) has become a relevant concept in recent years, and ideas such as

“smart home” and “smart factory” have started to affect our lives more. He et al. (2016)

describe that the Internet of Things is rapidly emerging as the communication infrastructure of

the next generation, and we can see that 10T will become a significant topic in the following

decades.

The management consulting industry had also foreseen this momentum as McKinsey Global

Institute issued a report in 2015 that estimates a 3.9 — 11.1 trillion-dollar economic impact

across nine sectors of industry by 2025 (He et al., 2017). The rapid growth of loT applications

has increased the demand for experienced professionals. However, 10T has not yet been

formally included, even in tertiary education (He et al., 2017). We notice a massive need, yet

almost no training in the market, which makes curriculums dedicated to 10T valuable to

society. It is essential to let students get in touch with the latest technology to develop their

interests.

The hardware set used in this curriculum is M5Go, a multi-unit 10T console. M5Go is used

because of its high reliability, and it is also beginner-friendly. M5Go is implemented for

various industrial-level purposes, which proves its high reliability. When students learn with

this tool, they will encounter real problems that they may face in their job. Also, M5Go is



considered beginner-friendly because of the support of Blockly programming. Blockly

programming can protect learners from frustration brought by syntax errors that allow

learners to focus on the core computational ideas being taught (Trower & Gray, 2015).

2 Project output

This section defines the scope of 10T that will be taught in the curriculum, then introduces the

package’s components and features.

2.1 Scope of the curriculum

In this curriculum, the C2A2 model of the 10T data lifecycle suggested by Trilles et al. (2020)

was adopted because of its conciseness. Students can differentiate 10T projects and non-l1oT

projects with this model without understanding too deep into the technological aspects. It

defines the 4 data lifecycle phases of an 10T system and explains how raw entry data can

become an action elsewhere.
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Figure 1 — The C2A2 model of the 10T data lifecycle

The whole curriculum consists of four projects and nine 60-minutes-lessons. It was designed
to fit secondary 1-3 students with little programming experiences, which refers to the current
situation of coding education in Hong Kong. Students can learn 10T concepts and
technologies by building projects that perform tasks to solve practical problems without

human intervention.

Students will learn the 10T data lifecycle step-by-step, and the data flow complexity will
increase throughout the whole curriculum. It goes from wire communication to the entire loT
data lifecycle. This structure sets the foundation of communication methods and mimics the
evolution of communication technologies which helps students build up a solid cognition of
IoT technologies. The intended learning outcomes are established to support the teaching of
the data lifecycle, which includes theoretical concepts, programming functions, and hardware

utilization knowledge that will be crucial during the learning process.



Project<’ Data flow type<’ Intended learning outcome+’

Project 1 — < Wire Understand the wiring of M5GO«

Green reading lamp<' | communication<’ Implement wait functions to separate iterations<
Utilize ANGLE & RGB unit¢’

Project 2 — ¢ Wireless Understand the usage of variables<

Infrared gun< communication<’ Utilize If-else statement«

Understand the characteristics of Infrared<
Utilize the IR unit¢’

Project 3 — « Sending data Understand the data structure of MQTT<
My Observatory+<’ through Internet<” | Understand the role of Thingspeak «
Upload data to Thingspeak«

Utilize the ENV unit<”
Project 4 — < Use data on Understand the whole IoT data life cycle«
Alarm system¢” Internet to trigger | Utilize React, ThingHTTP, IFTTT to create
customized action<’ | notification<
Utilize the PIR unit¢’

Figure 2 — Summary of the curriculum

2.2 Components of the teaching package

For each lesson, lesson plan, PowerPoint presentation, and assessment worksheet are included.

Instructional guides will also be provided if there are complicated procedural tasks.

The lesson plans consist of topics, activities, and questions for assessing purposes. The topics

will outline the main concepts that the lessons should deliver, complemented by class

activities that emerge practical approaches to deliver the learning objectives, followed by

questions that can assess students' understanding for teachers to adjust the pace of the lesson.

The order of topics makes sure that students are only exposed to one new concept at a time to

increase the comprehensiveness.

The PowerPoint presentations were designed to help visualize abstract concepts and provide



instructions to the students during class activities. Colors were utilized to bind concepts for

students’ better memory retention. This color-functionality association method was useful to

indicate what goes to where when the color is used consistently in an interface (Malamed,

2015) (improved after the pilot study).

The assessment worksheet serves as an assessment and a revision tool. Each of the questions

on the assessment worksheets directly refers to one of the lesson's learning objectives. Except

for assessing students, the worksheets can also be used as a revision tool to quickly revise the

previous lesson's learning objective.

The instructional guides can cater the speed difference in performing procedural tasks

between students with different abilities. It significantly saves time and effort of the teacher. It

also helps students to catch up by themselves instead of having to seek assistance from the

teacher or classmates, which may slow down the whole class.

3 Pilot Study

The pilot study of this curriculum was implemented with ten secondary 2 students who are

able, have no prior knowledge of 10T, and have average to weak computer skills. Students

only finish projects 1, 3, and 4 due to lack of time. Individual interviews have been done with



students enrolled in the pilot class. Interview questions were divided into knowledge

acquisition, learning experience, and difficulties during the learning process.

3.1 Interview results

In the knowledge acquisition part, students self-evaluated their comprehension of 10T before

and after the course (0 = Totally not understand, 10 = Totally understand). The mean score

after the course is 7.25; comparing the mean score of 3.65 before the course, we can see a 3.6

increasement in the mean score. 60% of students think that it is because they understand the

loT data lifecycle; other students believe it is the technological and programming knowledge.

In the learning experience part, students were asked to define the difficulty of the course (0 =

Very Easy, 10 = Very difficult). 70% of students answered 6 or below, indicating the course is

mildly challenging but not too complex. Students were also asked about their enjoyment

during the course (0 = Very unenjoyable, 10 = Very Enjoyable), and 80% of the students

answered 8 or above, meaning that the course design can effectively maintain the learning

motive of the students.

In the learning difficulties part, 40% of the students claim that the Thingspeak setup is too

difficult and they even think that they cannot handle the part without the teacher’s help. Some
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other students also report similar issues with other setup procedures on different tools such as

ThingHTTP, IFTTT, React, etc.

3.2 Problems encountered

Concluding the pilot study result, two main problems were spotted that require improvements.

The first problem is that nearly half of the students cannot explicitly point out the IoT data

lifecycle as what they learned. The concept is not discussed enough in class, resulting in focus

misalignment between teachers and students. Another problem is that MQTT and other

procedural setups were too confusing for the students, especially the procedures with multiple

inputs. This can lower the efficiency of the course if brought to a full-sized class.

3.3 Modification of package

To cope with the low awareness of the concept of 10T data lifecycle, a “dataflow of the project”

session was added at the end of each project so that the students could have more exposure to

the dataflow of each project and categorize each action into the phases of the I0T data

lifecycle. Thus, students will be more likely to aggregate the lifecycle of 1oT compared to the

version before the modification.

11
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Figure 3 — “Dataflow of the project” part of project 2 Figure 4 — “Dataflow of the project” part of project 4

About the confusion problem of instructions, coloring was used to help students to match up
different data with its destined field. In this way, students can better understand which chunk

of data should be inputted in which field.

Figure 5 — Instructions shown in color Figure 6 — Summary shown in color

4 In-service teacher consultation

Consultation sessions were implemented to get quality comments from teachers’ perspectives.

Three teachers were invited to comment on the curriculum and the teaching package.

About the content and structure of lesson plans & PowerPoints, teachers think that the content

12



of the curriculum is sufficient and achievable. However, a teacher suggested to add an

additional event that let students to integrate all the knowledge in the previous lessons to

design a product for the school. This kind of project can test the students’ skills and train their

creativity for implementing technology in real-life.

About the assessment worksheets, the teachers think that the worksheets can summarize the

lesson and assess students’ learning effectiveness. It can also be well-used as a revision tool at

the beginning of each lesson. However, the teachers suggested that there can be more question

types to better reflect students’ understanding, such as matching or short questions. Also,

preparing a more challenging version of homework was mentioned to further test students’

depth of knowledge, leading to better planning of revision in future lessons.

About the instructional guides, Teachers think that it will save time for the teachers, and the

steps in the instructional guide are clear enough. A teacher suggests being more detailed about

basic operations of computer, such as how to copy a value and paste it elsewhere. Students

nowadays grew up with tablets instead of computers, which makes them know less about

operations of computer.

13



5 Conclusion

In conclusion, this I0T course is ready-to-use for teaching junior secondary students. Lesson

plans, PowerPoints, instructional guides, and assessment worksheets were designed to assist

the teaching process. Using this teaching package is welcomed; any in-service teachers & pre-

service teachers can get copies of it and use it for their teaching. The whole teaching package

is available at https://drive.gooqgle.com/file/d/1AbPr54v6fMoxJgPG4-

SXBvinnYL _nTI7/view?usp=sharing for anyone to download.
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Date: TBC

Venue: TBC

Conceptualize loT (M5Go0) Lesson 1 — What is loT?

Number of students: TBC

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: What is loT?

Learning objectives: After the lesson, the students will be able to

e Distinguish the difference between Internet of Things and traditional

Information Technology aspects

e Define the four parts of the loT data life cycle

e Utilize the user interface of M5Flow to complete a “Hello World” program

Time Topic Activities Exercise Materials

(Minutes)

0-5 Self-introduction Powerpoint
& Introduction of presentation
the course

6-20 Introduction of Question: “What | Powerpoint
loT are the two presentation

characteristics of
loT?”

21-25 Introduction of Question: Powerpoint
the loT data life “Turning on a presentation
cycle light source

belongs to which
stage?”

26-30 Introduction of Question: “What | Powerpoint
M5Stack can you see on presentation

the M5Stack?”
M5Go Set

31-45 Connection Powerpoint
between presentation
M5Stack and
UIFlow M5Go Set




46-55 Introduction of Run a hello Powerpoint
M5Flow Ul world program presentation
M5Go Set
56-60 Recap key Powerpoint

features of the

lesson

presentation




Conceptualize loT (M5Go0) Lesson 2 — Inputs and Outputs

Date: TBC

Venue: TBC

Number of students: TBC

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: Inputs and Outputs

Learning objectives: After the lesson, the students will be able to

e Utilize buttons on M5Stack to be an input method

¢ Implement wait functions to separate iterations
e Utilize RGB unit

Time Topic Activities Exercise Materials
(Minutes)
0-5 Greetings & Question: “What | Powerpoint
revision are the two presentation
characteristics of
loT ?”
6-10 Button inputs Question: “Which | Powerpoint
button is button presentation
c?”
M5Go Set
11-20 Side LED bars and | Observe the Powerpoint
wait function difference presentation
between
blinking LEDs M5Go Set
with and
without wait
21-35 Police car alarm Use side LED Powerpoint
bar and wait presentation
function to
mimic police M5Go Set
alarm
36-40 Wires and Question: “Which | Powerpoint
connection port supports presentation




most of the M5Go Set
units?”
41-55 Introduction of Write a Powerpoint
RGB unit program that presentation
imitate traffic
light
56-60 Recap key Question: “Which | Powerpoint

features of the
lesson

port should the
RGB unit connect
to ?”

presentation




Conceptualize loT (M5Go0) Lesson 3 — Green Reading Lamp

Date: TBC Duration: 60 minutes
Venue: TBC Grade: Secondary 2
Number of students: TBC

Level: Able student, CMI school, no prior knowledge to loT
Subject: Computer Literacy

Topic: Green Reading Lamp

Learning objectives: After the lesson, the students will be able to

e Distinguish between warm and cold color
e Utilize ANGLE unit

e Apply connection between separate data values

characteristics of

Time Topic Activities Exercise Materials
(Minutes)
0-5 Greetings & Question: “What | Powerpoint
revision are the two presentation

warm color?”

loT ?”
6-10 Warm and cold Question: “What | Powerpoint
color is an example of a | presentation

can change the
brightness and

color of the

lamp

11-25 Color switch Use buttons to Powerpoint
control the presentation
color of the
LED unit M5Go Set

26-35 Introduction of Insert sample Powerpoint

ANGLE unit program to presentation
find the range
of output of M5Go Set
ANGLE unit

36-55 Design green Design a Powerpoint

reading lamp program which presentation

M5Go Set




56-60

Recap key
features of the

lesson

Question: “How
can we use an
input value as an

output?”

Powerpoint

presentation




Conceptualize loT (M5Go0) Lesson 4 — Memory & Logic

Date: TBC

Venue: TBC

Number of students: TBC

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: Memory & Logic

Learning objectives: After the lesson, the students will be able to

e Utilize variables for storing data

e Read “if-else” clause and predict the outcome of a program

e Create “If-else” statement for controller to handle simple logical tasks

Time Topic Activities Exercise Materials
(Minutes)
0-5 Greetings & Powerpoint
revision presentation
6-10 Variables Download a Question: “If | Powerpoint
sample program want to add a presentation
and find the valueto a
difference of set variable, which M5Go Set
and change command should
| use?”
11-25 Design a tally | Write a program Powerpoint
register that can count presentation
numbers on button
clicks M5Go Set
26-40 Introduction What is the name | Powerpoint
of If-then, of the block presentation
else-if, else besides “if”
blocks M5Go Set
41-55 Design a Design a grading Powerpoint
grading system that presentation
system translates a score
into a grade M5Go Set




according to a

grading table

56-60

Recap key
features of

the lesson

Powerpoint

presentation




Date: TBC

Venue: TBC

Conceptualize loT (M5Go) Lesson 5 — Infrared Gun

Number of students: TBC

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: Infrared gun

Learning objectives: After the lesson, the students will be able to

e Understand the characteristics of Infrared

e Utilize IR unit

Time Topic Activities Exercise Materials
(Minutes)
0-5 Greetings & Powerpoint
revision presentation
6-10 Methods of Question: “Is Powerpoint
data there any ways presentation
transmission that we transmit
data in daily life?”
11-15 Introduction Question: “Why Powerpoint
of infrared can’t we see presentation
infrared?”
16-25 Introduction Question: “Why Powerpoint
of IR unit can’t we see presentation
infrared?”
M5Go Set
26-50 Design Students are Powerpoint
infrared divided into 2 presentation
transmitter groups and each
and receiver | group work on M5Go Set
either a
transmitter or a
receiver




51-55 Data flow of Question: “What | Powerpoint
the project is the data flow of | presentation
the project?”
56-60 Recap key Powerpoint

features of

the lesson

presentation




Conceptualize loT (M5Go) Lesson 6 — My Observatory & MQTT

Date: TBC

Venue: TBC

Number of students: TBC

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: My Observatory & MQTT

Learning objectives: After the lesson, the students will be able to

e Utilize ENV unit
e Understand the data structure of MQTT

Time Topic Activities Exercise Materials
(Minutes)
0-5 Greetings & Powerpoint
revision presentation
6-15 Introduction Question: “What | Powerpoint
of ENV unit weather data can | presentation
we gather?”
M5Go Set
16-25 Interface & Design a program Powerpoint
program that refreshes the presentation
design for temperature,
observatory | humidity, and M5Go Set
pressure of the
environment
26-35 Introduction Question: “What | Powerpoint
of MQTT are the two main | presentation
actions that
happens to an
MQTT broker?”
36-55 Data Group discussion: | Question: “Which | Powerpoint
structure and | Think of real-life object can be presentation
usage of use cases suitable | subscribed by a
MQTT of MQTT’s data user?”
structure




56-60

Recap key
features of

the lesson

Powerpoint

presentation




Conceptualize loT (M5Go0) Lesson 7 — Upload data to Thingspeak

Date: TBC

Venue: TBC

Number of students: TBC

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: Upload data to Thingspeak

Learning objectives: After the lesson, the students will be able to

e Understand the role of Thingspeak

e Upload data to Thingspeak

Time Topic Activities Exercise Materials
(Minutes)
0-5 Greetings & Question: Powerpoint
revision “What is the presentation
data structure
of MQTT?”
6-20 Introduction Create an account Powerpoint
Thingspeak on Thingspeak presentation
21-25 Create Create a functional Powerpoint
channel on channel with presentation
Thingspeak suitable fields
26-50 Send the Write a program that Powerpoint
values of ENV | publish the current presentation
Units to values of ENV unit
Thingspeak onto Thingspeak M5Go set
51-55 Data flow of Question: Powerpoint
the project “What is the presentation
data flow of
the project?”
56-60 Recap key Powerpoint
features of the presentation
lesson




Date: TBC

Venue: TBC

Number of students: TBC

Conceptualize 10T (M5Go0) Lesson 8 — Alarm System

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: Alarm System

Learning objectives: After the lesson, the students will be able to

e Understand the characteristics of Passive Infrared
e Utilize PIR unit
e Add extra topics to an MQTT channel

Time Topic Activities Exercise Materials

(Minutes)

0-5 Greetings & PowerPoint
revision presentation

6-10 Theft Question: “What | PowerPoint
detection ways can we use | presentation
system to detect

thieves?”

11-15 Passive Question: “If a PowerPoint
Infrared and person stands still | presentation
PIR unit in front of the PIR

unit, what will be | M5Go Set
the likely return?”

16-30 Design a Design a program PowerPoint
theft offline | that let M5Go presentation
detection flashes red when
system PIR unit detects M5Go Set

temperature
change

31-35 Add extra Add the topic Question: “Which | PowerPoint
topic to an “PIRsensor” to the | tab holds the presentation
MQTT existing channel channel’s topics?”
channel M5Go Set




36-55 Upload the Referencing the PowerPoint
output of PIR | program of presentation
unit previous lesson,

program M5Go so M5Go Set
that it will upload
the output of PIR
unit onto
Thingspeak
56-60 Recap key PowerPoint

features of

the lesson

presentation




Conceptualize loT (M5Go) Lesson 9 — Notification E-mail

Date: TBC

Venue: TBC

Number of students: TBC

Duration: 60 minutes

Grade: Secondary 2

Level: Able student, CMI school, no prior knowledge to loT

Subject: Computer Literacy

Topic: Notification E-mail

Learning objectives: After the lesson, the students will be able to

e Understand the usage of IFTTT
e Utilize React, ThingHTTP, IFTTT to create notification

e Construct an loT project with the four phases of loT data lifecycle

Time Topic Activities Exercise Materials

(Minutes)

0-5 Greetings & Question: Powerpoint

revision “What are the | presentation
possible
outputs of PIR
unit?”

6-10 Notifications Question: Powerpoint
“Which app presentation
gives you the
most M5Go
notifications?”

11-20 Introduction Find a service that Powerpoint

of IFTTT you are familiar with presentation

21-35 IFTTT applet Create an IFTTT Question: Powerpoint

applet that can send | “What is the presentation
an email while data flow of
receiving a HTTP the project?”
request
36-45 React & Setup react and Powerpoint
ThingHTTP Thing HTTP, sending presentation
a HTTP request




when PIR sensor

readsal
46-55 Project testing Question: Powerpoint
& Data flow of “What is the presentation
the project data flow of
the project?” M5Go Set
56-60 Recap key Powerpoint

features of the

lesson

presentation




Appendix |1 — PowerPoint slides of “Conceptualizing IoT with M5Go”
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Appendix 111 — Worksheets of “Conceptualizing IoT with M5Go”




XXX & hZERER EA MSGo Y BHAERS K
Bt 1: BRMERE - 01. HERYHEE?

Ha YRR ()

F—R - HEEYHE?

1. UTHR—ERBR AN ER?

ETRBERRARRAZELRTE, BBRMENRKER
ERERARREIERBER, BEMBUSTE

ERBALIMNRRAIR BRI EAAR, BEREEE
EIRTTHIRE T ERREREY, BAIRETER

.UO.UUP

2. INRRET T —ER %, EREFIWITHE, SEERE. RESESEBRY
GABR EURE S R EIR W —(E AT 7

g S
BB
T
L)

o0 ® >

3. E4 MS5Stack E#E MS5Flow £ 4, EEZLE (i) @A (i),

A. (i) M5Flow, (ii) API Key

B. (i) M5Stack, (ii) APl Key

C. (i) M5Flow, (i) ZH& A
D. (i) M5Stack, (ii) ZHE



XXX rhEs F ZEHEER E A M5Go B AR S 1L
BT 1: RRBEE - 02. MAHET

w7 PEA: ( )

£ - mASE

1. AT ERMEZE Loop " TT R AY IEFEHIA 7

“Loop" TTIRBHERIEBEE NN /TR

“Loop" FIREARETMITEE UNNE —E TR C
“Loop" TTIRE RERHITEE XN E 771

“Loop" TTIRE REFHITEEE IXSMIFT R T71R

oS 0N = >

2. UTHRMEAR 2 wait’ JT 3R AR 7

A. ETTIRBITHFE R

B. & M5Stack FFZET—EAF#A

C. SR Mbstack FFBITTIRAVELE

D. fi"loop” JTR P M ETRIRERBIEE

3. WITHR—{ERIR RGB TTiHAYTER LMY

A. JEEE LED unit ] M5Stack B, EAZHIHA Port A

B.RGB ST =B Rt EET—TEEE

C.RGB LI E AR ARRERAL. #%. A= M%7 RGB JTif
D.RGB THHI =B RRFA—E=RE
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=HE I E8 < M5Stack FTEI R B A
ERESHNAEE, YRERARE

FHEE M5Stack B EE ANGLE T AE
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3. BARA REAT ANGLE JTiHA9% B A {ER = RGB THRE”

RBHKRARGB THNEE

B. 1EFtH LHUR ANGLE TTHHEIHE, REZIEFE LNEE
i RGB T

C. B ANGLE JT{4Ei RGB JTiEIZHT 2K

D. EHi%A¥ RGB JT{FHIEE %A ANGLE JTHAIEIH &

A. ¥ ANGLE o9t (E S ERE £ RGB MR K EE, .
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L NG SRR num 34 5, T IR IR ISR num HOBUERERL 107
(i) — AFEE num A 5
(i) — #&E num 324 10
(i) — AFAAEL num B8 5
(iv) — FEEE num 28 10

A RE(i)

B. RE(v)

C. (i) 1 (iii) C
D. (i) # (iv)

2. UTWRERI R IR TR IR 2 25T 7

A. IR TTIRBETE Logic 7> EHHE]

B. EANRARE®, FTFEHETHIF LR IR ME

C. MR, EEHRTHITHR

D. RGNz, BN SHEHE T HSRNRAEM

3. MTR—EBEKRENEERL, SHEE T score =17 BEFAVEIE .

do 1 abel (TN show Printing 20 tickets...

do ‘ Label {EREURS show Printing 15 tickets

9o [iabel [EEEIRS show Printing 10 tickets..

else [ abel [EFERS show Thanks for playing! I

A. Printing 20 tickets

B. Printing 15 tickets C
C. Printing 10 tickets

D. Thanks for playing!
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D. R THMERRHEERERE 150

3. T AB—IBRIRALSMRIBEUR R B AR ESERAY.

A. BEATSMRIEAY MSStack #23A#IL T, MSStack 1B
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IR T
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212 %L AY M5Stack
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C. RE{E
D. REE

2. AT HREIRERS MQTT f9tEiR 285097
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B. MATTiZEBEMERAE: #HEEEEZENE
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WNHYFRE
D. HETPGTE—EEE, DUZBSEENFEEENIE

3. UITHA—BERBER MQTT FIERISHE.

MQTT & 1hE

V| A
T

i
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ThingSpeak :ifRiE
1. ¥£ Google Chrome S “ThingSpeak”, BIZH —{HiRIH

Google

thingspeak X 4§ Q

Q Al G Images [ Videos B News [0 Books i More Tools

About 6,360,000 results (0.58 seconds)

https:/ithingspeak.com
0T Analytics - ThingSpeak Internet of Things

ThingSpeak is an loT analytics platform service that allows you to aggregate, visualize, and

analyze live data streams in the cloud. You can send data to ..

Sign In - ThingSpeak loT Learn More

Sign In on ThingSpeak ThingSpeak™ is an loT analytics

ThingSpeak is the open loT ... platform service that allows you ...
Public Channels Commercial Use

San Diego, Cerro Largo, Uruguay ThingSpeak™ is an |oT analytics

Estacion Meteorolégica Solar .. platform service from .

3. BLE® “Create one!”

m ThingSpeak” Channels  Apps  Support~

To use ThingSpeak, you must sign in with your existing MathWorks account

Non-commercial users may use ThingSpeak for free. Free accounts offer lim
get full access to the MATLAB analysis features on ThingSpeak, log in to Thir

To send data faster to ThingSpeak or to send more data from more devices,

4\ MathWorks

Email

No accoumlCreete onel '

By signing in you agree to our privacy policy.

Next

- BBHAXE

2. £ ThingSpeak T EEE "{FAE  BEx

Commercial Use How to Buy

Ah'

4. TEFIERF AEACKFFE E BB, HE, #K, MEF

|:|ThingSpeak“ Channels  Apps  Support~

To use ThingSpeak, you must sign in with your existing MathWorks account or create

Non-commercial users may use ThingSpeak for free. Free accounts offer limits on cer
get full access to the MATLAB analysis features on ThingSpeak, log in to ThingSpeak L

To send data faster to ThingSpeak or to send more data from more devices, consider

Create MathWorks Account

Email Address

[ samdaniel1218@gmail.com [-] l

H To access your organization's MATLAB license, use your
school or work email.

Location

[ Hong Kong v]
First Name

[ Chuang [] l
Last Name

/ [ Cancl ]
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5. RABERIEBFEHEA Gmail BRF, FAHEITH, AR1EEEE “Continue”

Support~

To use ThingSpeak, you must sign in with your existing MathWorks account

Non-commercial users may use ThingSpeak for free. Free accounts offer lirr
get full access to the MATLAB analysis features on ThingSpeak, log in to Thit

To send data faster to ThingSpeak or to send more data from more devices,

Personal Email Detected

A To use your organization'’s MATLAB, enter
your work or university email

Email Address

samdaniel1218@gmail.com (] ]

:ls this email for my MathWorks Account

[ e )

7. 7£ Gmail # S 3 “Verify Email Address” Y E {4, REZFTHT

[service 2 HEH Verify Email Address - Welcome to MathWorks! To complete your I

Google ¥ 85/h. Daniel » ZE5E At ¥ Google IR ERK - Daniel + 57 ¢

6. ZE

EEAEEE, fTR—EHNSE, FR Gmail

D ThingSpeak” Channels  Apps  Support~

To use ThingSpeak, you must sign in with your existing MathWorks account or create a new one.

Non-commercial users may use ThingSpeak for free. Free accounts offer limits on certain functionalit
get full access to the MATLAB analysis features on ThingSpeak, log in to ThingSpeak using the email

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license

Verify Your MathWorks Account

To finish creating your account, complete the
following steps:

1. Go to your inbox for samdaniel1218@gmail.com.
2. Click the link in the email we sent you

3. Click Continue.

Didn't receive the email?

+ Check your spam folder.
» Send me the email again.

* If you still have not received the email, Contact
Customer Support

[ once ]

8. BHE “Verify email”

Verify Email Address “#E =

service@account.mathworks.com

sgH

4\ MathWorks

Welcome to MathWorks!

To complete your MathWorks Account setup, click Verify email

Verify email

Alternatively, to verify your email, copy and paste the following link into your browser

https://www.matt /mwaccount/
45aa-8a56-5c37¢039a77c

badb-dfd1-

If you did not create this account, contact Support

MathWorks Customer Service Team

© 2021 The MathWorks, Inc. | 3 Apple Hill Dr, Natick, MA 01760 USA| +1 508-647-7000
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9. BLE® “Select HH[F website” 10. #iER, EESET ' BHEAEREEE
4\ MathWorks*

4\ MathWorks-

@ Select a Web Site

MathWorks

Choose a web site to get translated content where available and see local events and offers. Based on your location, we
recommend that you select: S

— © seramnonn

You can also select a web site from the following list:

Americas Europe Asia Pacific

América Latina (Espafiol) Belgium (English) Netherlands (English) Australia (English)
Canada (English) Denmark (English) Norway (English) India (English)
United States (English) Deutschland (Deutsch) Osterreich (Deutsch) ealand (English)

Espafia (Espaiol) Portugal (English)

Finland (English) Sweden (English)

France (Frangais) Switzerland

Ireland (English) Deutsch

Italia (italiano) English

Luxembourg (English) Frangais

United Kingdom (English)

Contact your local office

11. JRE¥TE Gmail g7 (HEE6) MWEME, ELE “Continue” 12. fEf%& iEIEB“Student use”, SRIBELEE“OK”

m ThingSpeak'“ Channels  Apps  Support~

ThingSpeak Usage Intent

To use ThingSpeak, you must sign in with your existing MathWorks account or create a new one.

Non-commercial users may use ThingSpeak for free. Free accounts offer limits on certain functionalit 1) How are you planning to use ThingSpeak?
get full access to the MATLAB analysis features on ThingSpeak, login to ThingSpeak using the email ¢

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license O Commercial work (mdudmg research)

O Government work (including research)

Verify Your MathWorks Account . .
4 O Personal, nen-commercial projects

To finish creating your account, complete the . .
following steps: O Teaching or research in school

1. Go to your inbox for samdaniel1218@gmail.com. @® Student use

2. Click the link in the email we sent you

3. Click Continue.
2) Tell us something about your project (optional)

Didn't receive the email?
- Check your spam folder.

+ Send me the email again

« If you still have not received the email, Contact
Customer Support

‘: Cancel
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£ ThingSpeak I JEiE

1. EEEELE “New Channel”

D Thingspeakm Channels ~ | Apps ~

My Channels

[ New Channel ] Search by tag

3. EEE 7 EE“Save Channel”

0.0
0.0

Show Video O

http://

Show Status O

l Save Charnel l

2. EAEE%, IHEEERBAMSGo”, REAE=(EE
B, 9B A “Temperature”, “Humidity”, F1“Pressure”

New Channel

Name M5Go
Description
Field 1 Temperature
Field 2 Humidity
Field 3 Pressure

M5Go

Channel 1D; 1543683
Auth; 0744
Aceess: Priva

8 ek Visualizal ne H 3 Add Wicgets B Cxport roenl dala

Channel Stats

Creatsd: 10minutss.age
Entries: &

Field 1 Chart o,

M3GCo

Date

4. REAEEAHEMEIRE

[IThingSpeak™ chonnels - Apps = Devices~  Support=

M3Co

Date
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A BB {H8 = ThingSpeak
1. EHREJRER, BFA“Advanced”RE, REE“MQTT”

!.'.Io! V185 @ Project

[ map
o ‘ MQTT

» Publish
¥ Advanced

Temperature: T Execute P Subscribe

Humidity: H I EspNow

| e
Gl B B » Socket

Modbus Master

Modbus Slave

3. =77 KR E PR

2. #&“set client ID”, “maqtt start”, “publish topic’fi HFERE

MQTT

» Publish
JSON » Subscribe

¥ Advanced

Execute
I EspNow
| o

» Socket

I Modbus Master

I Modbus Slave
CAN

Pin Servo

» Ul
» Hardwares

» Units (1)

» Modules

» loTCloud

presse:

Remote+
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5. FE“cliend id”fi#§ A\ ThingSpeak By Channel ID

m Things peak“‘ Channels -

MEGo

Channel ID: 1543683

6. FE“server"fil# A\ “maqtt.thingspeak.com” (o/Z VLE ?6%)

Access: Private

Private View Public View Channel S

Add Visualizations H Add Widget

Channel Stats

Created: about.lehours.age
Entries: 0

8. FE ThingSpeak 52 H, ELEE“API| Keys”

m ThingSpeak‘" Channels ~

m Things peak"' Channels ~ | Apps ~  Devices~
M5CGo

Support~

Channel ID: 1543683 M5Go

Author: mv 00024417773
Access: Private

Channel ID: 1543683
Author: mwa0000024417773
Access: Private

Private View Public View Channel S
p—
Private View Public View Channel Settings Sharing ' AP Keys ' Data Import / Export
——
Add Visualizations H 0 Add Widget
Add Visualizations H Add Widgets H B Export recent data ‘
Channel Stats
Channel Stats
Created: aboutléhoursage
Entries: 0

Created: aboutllhours.agn
Entries: 0
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9. EEEMEEHIRAI“Write API Key”, {1ZBHE THEAYIEH 10. FE“password”#H#E A ThingSpeak AJ“Write API Key”

m Things peak“‘ Channels ~ Apps - Devices~ Support~

M5Go

Channel ID: 1543683
Author: mwa0000024417773

Access: Private

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

Write API Key Help

AP keys enable yi
keys are auto-gen

Key [ 1YYC849SBEF INMDV ]

APl Keys S
¢ Write API K

been comg

* Read APIK

11. FE“Topic” i #f A\ “channels/(client id)/publish/(password)” (T/Z VLE 78%) 12. fEHEE, BB Text”, FERET AR EN TEMN IR
f5]F: channels/1485998/publish/74YZ5QNWYR820AC4 (EABEEZEFREASE—RK)

Functions
both sides

[ both sides 1

L L
Map

JSON

» Advanced

» Third Party
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13. msg IR & “field1=(Temperature {H)& 14. EEESBIHMAHENEISEN TR
field2=(Humidity {g)&field3=(Pressure {E)&status=MQTTPUBLISH"

J
(R = 1 .
q (L &field2= . Get [T Humidity ‘ ‘ '1 r\ &field3= e:d env 0 Pressure

0
" 'Irf‘ J\ field1= | Get [EVICED Temperature

Map
JSON

» Advanced

" ot CED et

———
| Get Pressure

o
N co- ff " Get (TR Temperature |+ T i @envﬁﬂ - ‘ |




Appendix V — IFTTT, ThingHTTP, React instructional quides (Lesson 9)
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BIE IFTTT BRF

1. & Google Chrome 5= “IFTTT”,

3. BLEE “Continue with Apple, Google, or Facebook”

it

7
1
L

R —EIEIE

Exl - BRpBRS

2. T IFTTT = EHEE “Login”

Explore Plans  Developers v

Get started with IFTTT, the easiest way to do more with your favorite apps and devices for free
Make your home more relaxing. Make your work more ...

] % Every thing works

Log in to your IFTTT account
Log in to your IFTTT account to
manage Applets and get more

WTF is IFTTT?
IFTTT is short for If This Then That,
and is the best way to integrate ...

IFTTT QD

a

Get Started
Sign up for a free IFTTT account to
connect Google, Alexa, Twitter,

Plans
IFTTT is a leading connectivity
platform that helps millions of

better together

Connect your apps and devices in new ways with powerful automations.

o

0 v

4. 1#1E “Continue with Google”

Login

Continue with Appls, Gooals, or Facsbook

IFTTT GED

Get started with IFTTT

Continue with Apple

El Continue with Facebook

to signup or log in

Explore Plans  Developers v

PHILIPS

hue

~
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5. IE{E—1E Google BR5E 6. BHE “Create”

IFTTT QD Y. .-

e E— FTIT - ) ®)
G- r
@ Explore
EEES
L] [ Q I
®
/ °
Amazon Alexa Applets
7. BEERYE If this 5512AY “Add” 8. = iEIE “Webhooks”

Create your own Choose a service

a [

Upgrade for more, faster, better Applets with advanced features. Upgrade

You're using 3 of 5 Applets




FZER - M5Go MIEHBIESRE

9. i#1ZE “Receive a web request”

Choose a trigger

&S

Webhooks

Receive a web
request with a JSON
payload

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

Receive a web
request

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

10. AEHERE, EHEEHZBEEE, TUEmA
“person_detected”, FA1&ELEE “Create trigger”

Complete trigger fields

&S

Receive a web request

o

Fuant Nama

me (mobile)

11. f A G B ALRIFNBRIRM, REBIETE Then that Fi2AY “Add” 12. BB IREFE “Email”

Create your own Choose a service

You're using 3 of 5 Applets

If L% Racaice el e test

The Education University
of Hong KKong Library
For private study or research only.
Not for publication or further reproduction.
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13. i#1Z “Send me an email” 14. 7f Body 1EH E NMREFEHE, R1BELEE“Create Action”

Complete action fields n
Choose an action

]

n Send me an email

This HTML based

Subject

Send me an email
The eventnamed "' EventName "

e you an HTMI based - occurred on the Maker Webhooks

service
Subject

Add ingredient

The event named " EventName "
occurred on the Maker Webhooks
service

Somebody is inside your room!

Add ingredient

Send me an email
What: {{EventName}}<br>

When: {{OccurredAt}}<br>
Somebody is inside your room! [ Add ingredient |

What: {{EventName]}}<br>
When: {{OccurredAt)}<br> -
Create action

15. If #8730 Then A& S REEREIRIZERIRIE, ABILE “Continue” 16. B2 “Finish”, BAEEEIFTTT EE

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

D) Create your own e Review and finish
You're using 3 of 5 Applets Applet Title

If Maker Event "person_detected", then Send me an
Edh  Dslets

email at

If oY Receive aweb request

by alvinabab 78140

©

Then = s<mnws
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X E ThingHTTP
1. 7 Thingspeak £ B TEZRHIEIE “Apps” > “ThingHTTP” 2. BEE® “Add ThingHTTP”

[JThingSpeak™ channels~ Apps~  Devices~  Support~ CommercialUse ~ HowtoBuy  AC

|:I ThingSpeak“ Channels ~ Apps~  Devices~  Support~

Apps | ThingHTTP Help
All Apps P—
New ThingHTTP ThingHTTP enables communication among devices, websites, and web services
2 lew Thing
MATLAB Ana [y5| S without having to implement the protocol on the device level. You specify actions in
e ThingHTTP, which you trigger using other ThingSpeak apps such as TweetControl,

MATLAB Visualizations e Crested TimeControl, and React

; Click New ThingHTTP to create a new HTTP request.
Plugins 2021-09-27

L ]
T h I n g S pea ThingTweet (Vv Einamr:cples

TimeControl 2021-11-25 « Use ThingHTTP to trigger notification from IFTTT

= React [ view | eat « Send Push Updates Using Prowl and ThingHTTP
P rOJ e ( tS ead « Make Calls with Twilio Using the ThingHTTP App
ThingHTTP &

Data collection in the clouu witn auvariced daté
analysis using MATLAB

Channels ’ Learn More ‘

3. [EF IFTTT B/, ZLHE “Webhooks” 1Z:k

My Applets Explore  Developers v My Applets  Explore  Developers v @

S
If Maker Event
"person_detected",

&S

then Send me an email
at

Webhooks integrations

by alvinabab

Connected Applets  MyApplets  Detalls

Popular Webhooks workflows & automations
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5. #FURIFTTT 942, B EEI T event" i, RBEHEMKELE 6 [@F Thingspeak, 7t URL #Rh &4, 7 Name i L E4%
8, Method f#i¥1ZE POST, Content Type A\ application/json, HTTP
Version £ 1.1, SABELEE “Save ThingHTTP”

L1 ThingSpeak™ nels+ Apps+ Devices~  Support~

Your key is: cN7_||| G- -Gt Headers

Back to service

Apps / ThingHTTP / person_detected / Edit

To trigger an Event with an arbitrg#§f JSON payload l Name person_detected I Value

Make a POST or GET web request to:
APIKey  IRLB97PP8ZBQEVE0

https://maker. ittt con/trigger/fievent) l ssonsuitn/iey/ci_| - 106 i ., .
(event ] URL https://maker.ifttt.com/trigger/person_detected/json/with/ke

remove header

add new header

HTTP Auth
With any JSON body. For example: Username
{ "this” : [ { "is": { "some": [ "test”, "data” ] } } ]} HTTP Auth Body
Password
You can also fry it with curl from a command line.
Method %

curl -X POST -H “Content-Type: application/json" -d *{"this" me":[“test”,"data"]}}1}"

https://maker.ifttt.con/trigger/{event}/json/uith/key/cn7_ |- 1occ N
[Content Type application/json

Please read our FAQ on using Webhooks for more info.

Host

Save ThingHTTP

F%E React

1. ZETESRIEIE “Apps” > “React”

Devices~  Support= CommercialUse  HowtoBuy A

HowloBuy A€

person_detected Help

Help

Yo can rowesend your Thingh 1B request

B T

Hame person_detecl

opanzeusing the ollawing

APIKey IRLISTPPaZI Name Created LastRan

\ reaction, click New React

URL:

Examples
#ct On Your Data

KTTP Auth Username:

KTTF Auth Fassword

ent Type application jsor

TP Version: 11

Host

23t SBE B
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3. 7£ React name HHEGAE{4+ZF8, Condition Type iEIE “Numeric”, Testfrequency JE#E “On Data Insertion”, If channel IBZ{REISEIE,
Field #4£ “PIRsensor”, “isequalto”, 1, Action ZE{#E “ThingHTTP”, R#EBIFEFEHEFE, Options FEIE “Run action each time condition is met”, &
14 2L “Save React”

|:| ThingSpeak“‘ Channels ~  Apps ~ Devices~ Support~ Commercial Use Howto Buy A€

Apps | React /| person_detected | Edit Help
React Name person_detected ReaCt Sett‘ngs
* React Name: Enter a unique name for your React.
Condition Type Numeric o + Condition Type: Select a condition type corresponding with your data. A channel

can hold numeric sensor data, text, strings, status updates, or geographic
location information

Test Frequency On Data Insertion v = Test Frequency: Choose whether to test your condition every time data enters
the channel or on a periodic basis.
. * Condition: Select a channel, a field and the condition for your React.
Condition If channel

Action: Select ThingTweet, ThingHTTP, or MATLAB Analysis to run when the
M5GO (1485998) A condition is met.
Options: Select when the React runs.

field Learn More
4 (PIRsensor) i
is equal to v
1
Action ThingHTTP v

then perform ThingHTTP

person_detected ~

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

® Run action each time condition is met




