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1. What is raspherry pi?

Introduction: https://projects.raspberrypi.org/en/projects/raspberry-pi-getting-started



https://projects.raspberrypi.org/en/projects/raspberry-pi-getting-started
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Raspberry Pi 0S

& raspberrypi.org/downloads/

https://www.raspberrypi.org/downloads/

Products Blog Downloads Community Help Forums

Downloads

Raspberry Pi 0S (previously called Raspbian) is our official operating system
for all models of the Raspberry Pi.

Use Raspberry Pi Imager for an easy way to install Raspberry Pi OS and other
operating systems to an SD card ready to use with your Raspberry Pi:

= Rberry Pi Imager for Windows

as
as

i

pberry Pi Imager for macOS

aspberry Pi Imager for Ubuntu

[0

Alternatively, use the links below to download OS images which can be manually
copied to an SD card.

Education

Projects


https://www.raspberrypi.org/downloads/

More about the Beginner's Guide

THE OFFICIAL

,/L\ Raspberry Pi1

Beginner's Guide

How to use your new computer




The most important resource

www.raspberrypi.org



uick tour of Raspherry Pi
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m Sound & Video > @ mu
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2. A quick tour of Raspberry Pi

Sense HAT Emulator
" @ T @[Introduction to Pyga.. Sense HAT Emulator pi@raspbenypi:~

Sense HAT Emulator

File Edit Help
Screen Temperature  Pressure  Humidity Orientation
SendData
“ w Yaw == == (0°

Pitch == == 00°

Roll == = 0.0°

25.0°C  1094.0mbar 79.3% Joystick
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2.1 A quick tour of Raspberry Pi

Mu 1.0.2 - pygame_simple.py v oA X
Mu - Pygame Zero r(+ L (%) JA)0 A @ Q¢
Mode New Load Save Stop Images Fonts Sounds Music Zoomrin  Zoom-out  Theme Check

pygame_simple.py X

https://pyqame_zero_readthedocs_io/en/stab|e/ 1 alien = Actor('a’) #Look for the graphic file "a.png"
alien.pos = 100, 56

2

3

4 alien.topright = @, 10
5 WIDTH = 500

6 HEIGHT = alien.height+20
T
8

ame Zero Game v A X

def draw():
9 screen.clear()
10 alien.draw()
11 def update():
12 alien.left += 2
13 if alien.left > WIDTH:
14 alien.right = @ b
15 i
16 5

Running: pygame_simple.py

pygame 1.9.4.postl
Hello from the pygame community. https://www.pygame.org/contribute.html

Pygamezero ¥ 10



https://pygame-zero.readthedocs.io/en/stable/

2.1 A quick tour of Raspberry Pi

And more game......

m Sound & Video
? Graphics

f‘ Python Games
* Soccer

1



2.2 A quick tour of Raspherry Pi

@ @ ! @llmmdumlontoPyga.. !pl@mspberrypi:m

Sonic Pi

# Welcome to Sonic Pi v3.1

We are therefore crowd ’%:‘ ‘ ]J} 1 5:1 g

people like you using

We need at least 1000

Currently we have 574 “ ﬂlnal Dg

Please consider b

and help us keep Sonic

https://patreon.com/sal

HDMI

Cues

Help =4

1 welcome to Sonic Pi
1.1 Live Coding
1.2 Exploring the Interface
1.3 Learning through Play

2 Ssynths
2.1 Your First Beeps
2.2 Synth Options music_as :code
2.3 Switching Synths code_as :art

vain

Sonic Pi v3.1 on Raspberry Pi



Let’s code in Sonic Pi

2.2 A quick tour of Raspherry Pi

Note Octave

-2 -1 0 1 2 3 4 5 6 7 8
C 0 12 24 36 48 £l 7 B Qe 108 120
C# 1 13 25 27 49 61 i 8o 97 109 [l
D 2 14 26 38 50 62 74 "é ek 110 122
D# |3 15 T 39 51 63 i 87 99 b5 123
E 4 16 28 40 52 el 76 HE 100 112 124
F 5 17 29 41 53 65 77 "Y 101 113 125
F# & 18 30 42 54 G6 78 20 102 114 126
G 7 19 a1 43 55 &7 79 91 103 115 127
G# |8 20 32 44 56 68 B0 92 104 116 --
A 9 v 33 45 57 4 81 93 105 117 -
A# 10 R 34 46 58 70 B2 fd 106 118 -
B 11 23 35 47 59 71 83 95 107 119 ik

13



2.3 A quick tour of Raspberry Pi

Processing: processing.org

< c

Processing ps.js

OC

Home

Get Started
Download
Reference
Tutorials
Libraries
Technical
Social

Imprint

@ pi.processing.org/download/

Processing.py Processing for Android Processing for Pi

Raspberry PiImage

This is the recommended, and easiest way to get started:

Download Image (1.82GB)

ssing 3.4 + Released July 2018

Follow Get Started for instructions how to install this image file.

14



2.3 A quick tour of Raspberry Pi

Install Processing onto existing installation
Type the following line at terminal:

curl https://processing.org/download/install-arm.sh | sudo sh

| File Edit Tabs Help

15



2.3 A quick tour of Raspberry Pi

Processing: processing.org

i@l @ | E @[Getting Started - Pro... Epi@ram

| { } Programming d <3 BlueJ Java IDE

@ Education > n_E}J Geany
& Office > ﬁ Greenfoot Java IDE

@ Internet > * Mathematica
| Sound & Video > @ mu

? Graphics > = Node-RED

" & |
@ Help NE &> Scratch 2

Scratch 3

E Preferences ? g
Sense HAT Emulator

Run... Sonic Pi

TJT’D Thonny Python IDE

@ Wolfram

16



2.3 A quick tour of Raspberry Pi

Run the first Processing sketch

G [code - Google

sk

o

@sketch_QUClﬁUQa | Pro. °sketch_2006[]2a >_ oI
— —

Eile Edit Sketch Debug Tools Help

/ connecte ground c.g. a
GPIC.pinMode(2, GPIO.INPUT_PULLUP);

oid draw()
if (GPIO.digitalRead(2) == GPIO.LOW) {
/i |

to have RGB color

{

[
fil1(204);

1
stroke(255);
ellipse(width/2, h

M console A

17



3. Basic Raspberry PI Command

Function Command

Update OS sudo apt update
Upgrade OS sudo apt dist-upgrade
After upgrade OS sudo apt clean
Reboot sudo reboot

Check the version of Raspberry Pi cat /etc/os-release
Pin diagram pinout

18



3. Basic Raspherry PI Command

Function Command
List out the directory files Is

Go to directory or folder cd

Move files or folders mv

Copy files and folders cp

Enjoying the command line!

19



4. Beginner Project

https://projects.raspberrypi.org/en/projects/physical-computing

You need:

- 330Q/1kQ / 2.2KQ Resistor

- Led

- Jumper leads (Female-Male x 5)
- Button

- Solderless breadboard

- HC-SR04 Sensor

20


https://projects.raspberrypi.org/en/projects/physical-computing

3V3 power

GPIO 2 (SDA) o
GPIO 3 (SCL) o
GPIO 4 (GPCLKO) o
Ground

GPIO 17

GPIO 27 o

GPIO 22 o

3V3 power o

GPIO 10 (MOSI) o
GPIO 9 (MISO) o
GPIO 11 (SCLK)
Ground

GPIO 0 (ID_SD)
GPIO 5

GPIO 6

GPIO 13 (PWMT1)
GPIO 19 (PCM_FS) o
GPIO 26

Ground o

5V power

5V power

Ground

GPIO 14 (TXD)
GPI0 15 (RXD)
GPIO 18 (PCM_CLK)
Ground

GPIO 23

GPIO 24

Ground

GPIO 25

GPIO 8 (CED)

GPIO 7 (CE1)

GPIO 1 (ID_SC)
Ground

GPI0 12 (PWMO)
Ground

GPIO 16

GPIO 20 (PCM_DIN)
GPIO 21 (PCM_DOUT)

21



Gircuit 1

»

-
| |
| |
|
| |
]
| |

" B B B B B E E EE[]®m &

| m
330Q) Resistor

Connect the
circuit, no need to
write code
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The LED should now turn off, but now it’s on a GPIO pin, and can therefore be
controlled by code.

[
330Q) Resistor

C

24
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Circuit 2: Gode the GPIO

‘I @ | E ePhysical Computing .. [k Thonny - /

I {} Programming 4 <3 BlueJ Java IDE -

(’% Education > i) Geany
o
& Office > 1 Greenfoot Java IDE

@ Internet > # Mathematica

Open the Thonny

? Graphics > =S Mode-RED
H Games > @ Processing
Qﬁ% Accessories > %y Scratch

@ Help s - Scratch 2

¢l Scratch 3

Preferences }| g
Sense HAT Emulator

26



Circuit 2: Gode the GPIO

. . (o eopleCounting - ...
from gpiozero import LED ® @B @ o«peoriccouning
from time import sleep + Q o

MNew Load Save Run
|ed — LED(17) pygame_simple.py 2 | Circuit02.py ¥
1 from gpiozero import LED
§ from time import sleep
while True: ;1 led = LED(17)
led.on() 7 edon()
8 sleep(1)
9 ed.o
sleep(l) 8
led.off()

sleep(1

27



Circuit 2: Save and Run the program
|,-|D- CEM peopleCounting - ...

O

Load

pygame_simple py 2 | Circuit02. py ¥

from gpiozero import LED
from time import sleep

(-

led = LED(17)

while True:
led.on()
8 sleep(l)
9 led.off()
10 sleep(1l)

~ oUW N

To exit the program click Stop.
Video: https://youtu.be/576h4Kd8mRw

28


https://youtu.be/576h4Kd8mRw

u u
Circuit 3: Connect the GP2 to act as
|
button G

Connect the GP2
to act as button

29



Circuit 3: Gonnect the GP2 to act as
button

from gpiozero import LED, Button
from time import sleep

led = LED(17)
button = Button(2)

while True:

button.wait_for_press|)
led.on()
sleep(0.5)

led.off() Video: https://youtu.be/L-gfIEUQZE

30


https://youtu.be/L-qftlEUQZE

5. Using HG-SR04 with Raspberry Pi

Resource

https://www.instructables.com/id/Distance-Sensing-With-Raspberry-Pi-and-HC-SR04/

https://raspberrypi.stackexchange.com/questions/84012/how-to-wire-an-hc-sr04-without-a-breadboard

https://sites.google.com/site/rasberrypintust/shu-mei-pai-xiao-ji-qiao/8-hc-sr04-chao-yin-bo-gan-ce-qi

https://www.freva.com/2019/05/20/hc-sr04-ultrasonic-sensor-on-raspberry-pi/

31


https://www.instructables.com/id/Distance-Sensing-With-Raspberry-Pi-and-HC-SR04/
https://raspberrypi.stackexchange.com/questions/84012/how-to-wire-an-hc-sr04-without-a-breadboard
https://sites.google.com/site/rasberrypintust/shu-mei-pai-xiao-ji-qiao/8-hc-sr04-chao-yin-bo-gan-ce-qi
https://www.freva.com/2019/05/20/hc-sr04-ultrasonic-sensor-on-raspberry-pi/

5. Using HC-SR04 with Raspberry Pi

Connect HC-SR04 to Raspberry Pi

.
e
)
e
-
e
e
-
3

GND ECHO
TRI VCC
KO
Resistor
2.2KQO
Resistor
GND GPIO 24 GPIO 18
(Pin 6) (Pin 18) (Pin 12)

5V
(Pin 2)

32



Wifi / BT

* & & & & 0 0
® & & o 0 & 0 0 0

.
.
ave
e
e
s
e
.
.

33



FCC 10: 2ABCB~RPI148
JC: 20953-RP148

y.Pi 4 Model B
erry Pi 2018

9
H Made in The, UK ©L"
7, b
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5. Using HG-SR04 with Raspberry Pi
(code: UltrasonicSensor hasic)

# Getting the libraries we need
from gpiozero import DistanceSensor
from time import sleep

# Print the information to the screen
print("Distance:")
print(distance)

# Initialize ultrasonic sensor
sensor = DistanceSensor(trigger=18, echo=24)

while True:
# Wait 2 seconds
sleep(2)

# Get the distance in metres
distance = sensor.distance

# But we want it in centimetres
distance = sensor.distance * 100

35



5. Using HG-SR04 with Raspberry Pi
(code: UltrasonicSensor hasic)

Video: https://youtu.be/d8pfgDE6NN7g

36


https://youtu.be/d8pfgD6NN7g

5. Using HC-SR04 with Raspberry Pi
(code: UltrasonicSensor_counter)

# Getting the libraries we need
from gpiozero import DistanceSensor
from time import sleep

# Initialize ultrasonic sensor
sensor = DistanceSensor(trigger=18, echo=24)
counter=0

while True:
# Wait 2 seconds
sleep(0.5)

# Get the distance in metres
distance = sensor.distance

# But we want it in centimetres
distance = sensor.distance * 100

# Print the information to the screen
#print("Distance:"+ distance)

print("Distance : %.1f" % distance)
if distance <10:

counter = counter +1
print("Counter : %.1f" % counter)

37



5. Using HG-SR04 with Raspberry Pi
(code: IlltrasonicSensor_counter)

\
7.3

Video: https://youtu.be/GnGUTIOOWS5VA

38


https://youtu.be/GnGU1OOW5VA

6. Send data to Cloud - People counting
project

Ready to |OT?



ThingSpeak

Go to "thingspeak.com", then click this icon.

& thingspeak.com

m ThingSpeak“‘ Channels  Apps  Support~

ThingSpeak for |l
Projects

-

Data collection in the cloud with advanced date

analysis using MATLAB

Get Started For Free Learn More

40



. Create MathWorks Account
Q Thin gS peak““ Channels  Apps  Support~

Email Address

To use ThingSpeak, you must sign in with your existing MathWorks accc
gopeat.y & y & ‘ chw@atec.edu.hk (/]

Non-commercial users may use ThingSpeak for free. Free accounts offe

get full access to the MATLAB analysis features on ThingSeak, loginto 1 B To access your organization's MATLAB license, use your
school or work email.

To send data faster to ThingSpeak or to send more data from more devi

Location
Create a new account Hong Kong .

First Name

4\ MathWorks- chw o

Email Last Name

| o chwj ]
No accow
By signing in'y to our privacy policy. “

Next ‘ Cancel ‘

41



Verify Your MathWorks Account

To finish creating your account, complete the
following steps:

1. Go to your inbox for chw@atec.edu.hk.

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

[ Cancel

|

42



Verify Email Address & x &

service@account.mathworks.com Z1:2:751 TH2:47 238/ Y& &
TR -
X Ex v > P (R - sREEs RARI T FURESRYENRELNRE | 3¢ x

To ensure our e-mails reach your inbox, add the domain @mathworks.com
to your safe sender list

4\ MathWorks

Thank you for registering with MathWorks!

Next, please verify this email address for your MathWorks Account.

- -

Alternatively, copy and paste the following link into your browser:

https://www.mathworks.com/mwaccount/widgets/embedded/register/verify/9ea2005¢c-a89f-4063-9f45-ecf94b7a2292

MathWorks Customer Service Team

The MathWorks, Inc. 3 Apple Hill Drive, Natick, MA 01760 - 508-647-7000
© 2020 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc.
Trademarks | Privacy Policy 43



Finished verified your e-mail!

‘]:\/['3.t1'1\/\[01'k5® Products  Solutions Academia Support Community Events
MathWorks Account Q

o Your profile was verified

44



Verify Your MathWorks Account

To finish creating your account, complete the
following steps:

1. Go to your inbox for chw@atec.edu.hk.
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

| Concel |

45



Finish your Profile

Password

Set your password ) | =t 2

| Fair

Password Requirements
& Between 8-50 characters

& At least 1 upper and lower case letter

@ At least 1 number

Tick this box

:> Ny accept the Online Services Agreement

See our privacy policy for details.

| Gance |




EFinish create your account

Q Thin gS pea K™ cChannels~ Apps~  Support~ Commercial Use  How to Buy

Signed in successfully.

Sign-up successful

Congratulations, you have successfully linked your MathWorks account to ThingSpeak. Use the following email 1D and its associated MathWorks account password on all
subsequent logins to ThingSpeak.

Email ID: chw@atec.edu.hk

Welcome to ThingSpeak!

47



akK™ channels~ Apps~  Support~ Commercial Use  How to Buy

My Channels Help

New Channel

Search by tag

Q Collect data in a ThingSpeak channel from a device,
from another channel, or from the web.

Click New Channel to create a new ThingSpeak
channel.

Click on the column headers of the table to sort by the
entries in that column or click on a tag to show
channels with that tag.

Learn to create channels, explore and transform
The first look in your TS account dota.

Learn more about ThingSpeak Channels.

Examples

s Arduino

s Arduino MKR1000
* ESPR266

s Raspberry Pi

Netduino Plus

Upgrade
Need to send more data faster?

Need to use ThingSpeak for a commercial project?

48




m Thin gS pea K™ cChannels~ Apps~  Support~ Commercial Use  How to Buy

My Channels Help

New Channel

Search by tag Q Collect data in a ThingSpeak channel from a device,

from another channel, or from the web.

Click New Channel to create a new ThingSpeak
channel.

Click on the column headers of the table to sort by the
entries in that column or click on a tag to show
channels with that tag.

Learn to create channels, explore and transform

Click “New Channel” to create a new data.

Learn more about ThingSpeak Channels.
channel
Examples

Arduino

Arduino MKR1000
ESP8266

s Raspberry Pi

Netduino Plus

Upgrade
Need to send more data faster?

Need to use ThingSpeak for a commercial project?

49




[JThingSpeak™

Channels -

Apps ~

Support~

New Channel

%MW;Z

Input the Name of the
Channel.

Just leave the other
blank.

Field 1

Field 2

Field 3

Field 4

Field 5

Field6

Field7

Field 8

Demo

Field Label 1

d

O

'Qckﬂﬂsoneforone

channel
O

O

O

50



Link to External Site http://
Link to GitHub https://github.com/
Elevation

Show Channel O
Location

0.0

0.0

Show Video O

http://

Show Status O

Save Channel 51




Demo

Channel 1D: 1077276
Author: mwa0000018718853
Access: Private

Private View Public View Channel Settings Sharing

& Add Visualizations H Add Widgets H Export recent data

Channel Stats

Created: 2 minuies.age

Entries: 0
Field 1 Chart o & =

Demo

Field Label 1

Thing5peak.com

Data Import / Export

52



I:‘ ThingSpeak“ annels ~ | Apps =

Demo

Channel ID: 1077276
Author: mwa0000018718853
Access: Private

Private View Public View Channel Settings
Write AP| Key

KSY  AaSisnesesammme

Read API Keys

Key

Note

Support~

Sharing

Delete API Key

Commercial Use How to Buy

APl Keys Data Import / Export

Help

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

APl Keys Settings

+ Write APl Key: Use this key to write data to 2 channel. If you feel your key has
been compromised, click Generate New Write AP Key.

* Read API Keys: Use this key to allow other people ta view your private channel
feeds and charts. Click Generate New Read API Key to generate an additional
read key for the channel.

* Note: Use this field to enter information about channel read keys. For example,
add notes to keep track of users with access to your channel.

APl Requests
Write a Channel Feed
y GET https://api.thingspeak.com/update?api_key=38823AK65030ZFVA&fielg
1 b
Read a Channel Feed

GET https://api.thingspeak.com/channels/1877276/feeds.json?api_key=F

4 3
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We are ready to send data to
ThingSpeak




Gode: Send_Data_Everylbs

from time import sleep

import time # Import libraries
import urllib.request

x=0  #Variable to send to ThingSpeak
counter=0
print (‘Program Started')

while True:

X=x+1
print(x) You can send data every Change to your Write API

counter = counter +1 15 seconds to ThingSpeak
sleep(1)
if counter == 16:

baseURL = 'https://api.thingspeak.com/update?api_key=/I
f = urllib.request.urlopen(baseURL + "&field1=%s" % (X))
f.close()

print ("The data is sent to Thingspeak")

Specified the field number
counter =0

of the channel

55



* &4 1 OE 0O © @

New Load Save Run Debug Over nto Out Stop 74 Quit

05_Send_data_every16s.py % ‘

from time import sleep

import time # Import libraries
import urllib.request

X =0 #Variable to send to ThingSpeak
counter = 0
print ('Program Started')

When the program is running, the

LN UEsEWNE

10 while True:
11 X=xX+1

variable showed in the shell. 12 print(x

Python 3.7.3 (/usr/bin/python3)
>»> %Run 05 Send data everylb6s.py

Program Started

What happen at this moment?

16




|:| ThingSpeak“‘ Channels ~ = Apps~  Supporir

Demo

Channel ID: 1077276
Author: mwa0000018718853
Access: Private

Private View Public View Channel Settings Sharing AP| Keys

Add Visualizations H Add Widgets H Export recent data

Channel Stats

Created: ahoub.anhouraegn

Entries: 4
Field 1 Chart F o & x

Demo

Field Label 1

15:45:15 15:458:30 15:45:45
Date
ThingSpezk.com

Data Import | Export
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You can clear the channel, or
delete it.

Location

0.0
0.0

Show Video O

http://

Show Status O

Want to clear all feed d m this Channel?

Clear Channel

Want to delete this Channel?

Delete Channel

58




Combine the program

Try combining the "UltransonicSensor_counter" and "Send_Data_Every15s” to
complete the project.

=3 [ ] ThingSpeak™
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