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2 loT use cases

O Smart House

O Smart Agriculture

O Smart Transportation
O Smart Industry 4.0

2 Some Questions?

O How long does it take for my plants to dry out to the pomt
where they need another watering?

O What is the acceleration rate and top speed of my car?
O How much movement do | make while sleeping?

O How does the air quality of my room [CO2] change over
the course of the day?

& Constraints of Embedded Systems.Dev.

O Limited resources (Processing Unit, Memory)

O Energy consumption (BLE)

O Connectivity (Lora, MQTT/no HTTP)

O Tough conditions (rain, dust, etc.)

o0 Embedded size in real projects (ex. Smart Watch)




¢ Whatis nheeded to make it ?

How To Select The Right
Development Board For
Your Project

O 1 Programmable Board (Arduino, Raspberry Pi,
ESP32, STM32, etc.)

O Some Sensors (Humidity, Gas, Luminosity, Vibration,
Ultrasonic, etc.)

O Other components (LEDs, Motors, Servomotors,
Stepper motors, Water pump, Buzzers, etc.)

O Wires

Check the Observe the Check the
Development ¢ Board Language ¢ Specification of

‘ Board Type \ & Community ‘ the Board \
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¢ About Raspberry Pi

O A mini PC that can run an Operating System and install
programs !

O Rapbians 0S (Linux Debian based distribution) is the
most used one

O Big Community

O Expensive for small projects

(90<€ for Raspberry Pi 5 (8GB RAM))
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° Voltage  16MHz ATmega16U2
o A r d u I n o regulator  crystal g . microcontroller IC/USB controller o °
7 to 12VDC input 2 et
s - Brea oard, wires cdan pe usertul-
Male center positive o S to computer 4
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Design | a2

ICSP for
USB interface

Jumper wires
(get male/male or male/female)

(12€) SCL - Serial clock . " T
(12€) SDA - Serial data . . . .

Ground Pins denctes

Input voltage v o : ) - supported
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A O Multimeter can be useful to
:ZZJZ’;::; Rl : — e measure voltage, current, and
T(}EFD; e o il (L2 ] 't”“"'z O Breadboards are for making ‘ ) resistance.
' circuits without soldering. e
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microcontroller IC

ICSP for
ATmega32s
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¢ Classic Boards

Arduino Nano 33 1oT | Arduino Nano Arduino Nano ESP32 | Arduino Nano 33
RP2040 Connect BLE Sense

Arduino UNO R4 Arduino UNO R4 Arduino UNO R3
Minima

Arduino UNO Mini Arduino Micro Arduino Zero Arduino UNO WiFi
Limited Edition Rev2

Arduino Nano 33 Arduino Nano Every | Arduino Nano Arduino Nano
BLE Motor Carrier
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¢ Mega Family

Arduino GIGA
Display Shield

Arduino Mega 2560 Arduino Due Arduino GIGA R1
Rev3 WIFI

Arduino Motor
Shield Rev3
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& Buy Arduino & loT kits in Tunisia -
fBrcomne

O cothings.net

O tuni-smart-innovation.com

:

& Many Extension Shields

Arduino 4 Relay | Arduino Ethernet
Shield

Shield Rev2

Arduino MKR
ENV Shield Rev2
<

Arduino MKR
RGB Shield
<

Arduino MKR 485
Shield

Arduino MKR
GPS Shield

Arduino MKR
THERM Shield

Arduino MKR
CAN Shield

Arduino MKR
IMU Shield

Arduino MKR
ETH Shield

Arduino MKR
MEM Shield @
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Where to Start ?
www.arduino.cc

Redefining the Learning

Experience One Classroom

at a Time

L b b bbbl by Ly
PNNEENNERDEND

Swm e

ESP32 Carte De Arduino Uno R3 Nano
Développement WiFi... v3.o

34.700 45000 27.500 35806

Arduino Uno Dip REV3

35.000 45688

NODE MCU V3 ESP
8266 Carte De...

15.900 =
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biink_led | Arduino IDE 221
File Edit Sketch Tools Help

1 (Arduino Uno RE)

Learn Basics Of

ARDUINO

With,
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Select Board

blink_led.ino

00N O VA WN R,

|int ledPin = 13; //Variable to store the pin number

void setup()
{

pinMode(ledPin, OUTPUT); //set ledPin as output
}

void loop()

digitalWrite(ledPin, HIGH); //LED ON
delay(1000); //Wait 1eeems (=0,1s)
digitalWrite(ledPin, LOW); //LED OFF
delay(1000); //Wait 1e@@ms (=1s)
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¢ Design & Simulate before DiY

Current through backlight led
is 1.42 A, while maximum is
20.0 mA.

Current through the LED
is 136 mA, while absolute
maximum is 20.0 mA.
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Tinkering
Time
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Activity 2 : Add a buzzer sound
whenredison

Buzzer is connected to pin 10
Choose the desired frequency
(ex: 60)

Play sound for 0.5 sec

Activity 1: Design traffic lights

Red -> 4 sec
Orange —> 2 sec G
Green -> 5 sec

@

A\ Choose adapted block (or tone function in‘text mode)

play speakeronpin 10 »* with tone @ for @ sec

Activity 3 : Make racing lights
count down

& bS < ° ° . ? " :
X : E
Use 3 buzzer sounds &"‘ "‘. Think Outside < ?
ooei 1399 o
1 sec for each led ¢ ) 99 t h e Box an
Make Green led blinking ®

after start

Other ideas : Add a servomotor to simulate aracing barrier
that will be opened after start signal (rotate to 90°)
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