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Arduino

“Physical Computing is about prototyping with electronics,
turning sensors, actuators and microcontrollers into materials for
designers and artists.”

It involves the design of interactive objects that can communicate
with humans using sensors and actuators controlled by a behaviour
implemented as software running inside a microcontroller.”

Massimo Banzi, Tinker.it & Arduino Co-Founder

Hardware Software Community




Arduino

Sensor

Led

(input device) (output device)




Arduino today

How we will use Arduino

- control a Led

- read a sensor

- to control a Led based on the interaction with
the sensor
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What do we need:
- make a circuit (with Arduino)
- ‘write’ (use the right) the code for the circuit
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...check if the environment works

@ Arduino I3 Edit Sketch Tools Help 12 $2
New BN T NS /nalogReadSerial |
. Open... %0 ‘ 02.Digital »  BareMinimum :
1- Plug Arduino g > | 03.Analog > Blink
sketch_jun2 04.Communication > DigitalReadSerial
TO your Iaptop SSIIESS 05.Control > Fade
joid setup() ~ Close ®W | 06.5ensors »  ReadAnalogVoltage
// put your  Save #S | o7.Display > -
Save As... {#S 08.Strings >
Page Setup 0 ¥P 09.UsSB >
void loop() { Print 3p 10.StarterKit >
// put your . 4 ArduinolSP
} Adafruit ADS1X15 >
Adafruit CC3000 Library >
Adafruit NeoPixel >
Bridge >
EEPROM > Adobe Flash Scre
Esplora > Player Installer 2016-0.
Ethernet >
Firmata >
GSM
LiquidCrystal

MAX31850 DallasTemp (P24 Open example Blink

Robot Control
Robot Motor
@ Arduino File Edit Sketch Tools Help

@ Arduino File Edit Sketch RS Help
- ~ — Auto Format 8T Blink | Arduino 1.6.5
i Archive Sketch u N ra
pload Using Prograrmmar °

oo [+ ]+ Fix Encoding & Reload Oo BEHEA .
Serial Monitor 238M Blink 5 - Upload the Code Bllnk
Board: "Arduino/Genuino Uno" > 'E inl
Port > Turns on an LED on for one sec

Turns on an LED on for one seq Programmer: "USBtinyISP" > 0

ost Arduinos have an on-board LED you can control. On the Uno and
nardo, it is att to digital pin 13. If you e what
pin the on-board LED onnected n your Arduino model, check
the documentation at http://www.arduino.cc

s have an on-boar¢ Burn Bootloader

attached to digital pin I37 IF you're unsure what
)oa LED is co

the documentation at http:

e unsu

ected to on your Arduino model, check

wiww. arduino.

3/4 - Select the port
and the Board

cC

This example code is in the public domain

This example code is in the publ

modified 8 May
by Scott Fitzger
*

modified 8 May 2014
by Scott Fitzgerald
*

1t led_pin = 13;
int led_pin = 13; it ledpin ’

// the setup function runs once when you press reset or power the boc

/7 f i r Wl r r r wer
the setup function runs once when you press reset or power the boc void setup() {

void setup() {

pinModeCled_pin, OUTPUT); pinMode(led_pin, OUTPUT);

Arduino/Genuino Uno on /dev/cu.usbmodemdll Arduino/Genuino Uno on /dev/cu.usbmodem41l

If it works, the led embedded on the board blinks



Arduino - Input/Output pins
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Arduino - Input/Output pins

Partl

13333
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With the INPUT - OUTPUT pins you can:
- Read Voltage
- Control Voltage

Like we did yesterday with the MULTIMETER!!!



Arduino - Power Pins

Power Pins

Partl

e o 5V /3.3V:
1 S Power
] A1 ) [‘ ) L »x X r
’ Arld"l:::’no l. l
— (Rev3) 1 | —
oA M E.
— | 10 PWM . ;
PWM/MOS] e 0_,
D12/MISO e g -
i—ilF
— GND: JE
/\ Ground Pin :




To make the circuit: tools
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BreadBoard

Wire - Wrap

ayvd -dvim
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BreadBoard

It is a physical support for making
and they require absolutely no
soldering.

temporary circuits and prototyping,
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https://learn.sparkfun.com/tutorials/how




BreadBoard - best practice

Arduino

Power Rails
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Exercise: Led ON

LED1
Partl Red (633nm)

AV

R1
é 220Q

Arduino
Uno
(Rev3)
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Exercise: Led ON

Partl

Arduino
Uno
(Rev3)

v

¥

LED1
Red (633nm)

R1
2200

m C @ ™~ 0w xmmnu
"o 1 [ 1

DIGITAL (PWM=~)
- %
TX .

RxE® Arduino”

fritzing



Arduino: Led

Make a Led blinks



Arduino and a Led

Partl

LED1 | | ‘
Partl Red (633nm)

b\

, LED1

Red (633nm)
¥
R1
é 2200

R1
é 220Q
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We can’t control the power pins. Connect the LED {o pln D3




Control a Led with Arduino

Partl

LED1
Red (633nm)

N

R1
é 2200

[

Connect the LED to pin D3




Control a Led with Arduino

ESET

RESET

Arduino
Uno
(Rev3)

Partl

A\

, LED1

Red (633nm)

R1
2200

s
IcspP2

2 A A8 aA, 2w
N v
=
DIGL o
- <:::>‘:::’
TX .

Rx @@ Arduino”

fritzing



Control a Led with Arduino

RESET

RESET2

Arduino
Uno
(Rev3)

Partl

A\

, LED1

Red (633nm)

R1
2200

[ NON ) 01_blink_led | Arduino 1.8.5

01_blink_led

/*Emma Pareschi 25 Spetmber 2017
* T turn on a led and I turn it off
*/
int led_pin = 3; //defin the pin where the Led is connected
void setup() {
pinMode(led_pin, OUTPUT); //define pin of the Led as an output
3

void loop() {

digitalWrite(led_pin, HIGH); //turn the Led on

delay(100); //wait 100millisecond
digitalWrite(led_pin, LOW); //turn the Led off
delay(100); //wait 10@millisecond

01_blink_led



Time to Program

® (] sketch_octO1a | Arduino 1.8.5

OO BEE

sketch_octO1la §

void setup() {
// put your setup code here, to run once:

}

void loop()
// put your main code here, to run repeatedly:

H

Initialise

Runs once, at the beginning when the Arduino
is powered on.

Define the pins.

setup()

Running

Loop() Run repeatedly, after setup.

Arduino/Genuino Uno on /dev/cu.usbmodem1421



Control Flow

Uno
(Rev3)

LED1
Red (633nm)

x~

R1
2200

Start

'

Make pin3
OUTPUT

'

Turn ON pin3

)

’

Wait 0.5sec

!

Turn OFF pin3

}

Wait 0.5sec




Control Flow

Start

'

Make pin3
OUTPUT

'

Turn ON pin3

)

'

Wait 0.5sec

!

Turn OFF pin3

'

Wait 0.5sec

Uno
111

In human language

“void setupQ) {
make the pin 3 an OUTPUT

}

void loop(Q) {

turn Led ON
wait 0.5 sec
turn Led OFF
wiat 0.5 kec
}

In Arduino language

“void setupQ) {
// put your setup code here, to run once:
pinMode(3, OUTPUT);

}

void loop(Q) [{

// put your main code here, to run repeatedly:

digitalWrite(3, HIGH);
delay(500);
digitalWrite(3, LOW);
Idelay(S@@);
}

LED1
Red (633nm)



SKETCH

Global Variables Declare the variables
Initialise
setup() Runs once, at the beginning

Define the pins

Loop() Running
P Run repeatedly, after setup




01 _blink _led Sketch

Global variables

setup()

loop()

® O _01_blink | Arduino 1.6.9

_01_blink
led_pin = defin the pin where the Led is connected
O {
(led_pin, ) define pin of the L tpL
}
O
(led_pin, b)= turn the Led or
(100),; wait 10@milliseconc
(led_p1in, b= turn the Led
(100),; vait 100 on(
i:

The sketch name had to be modified. Sketch names can only consist
of ASCII characters and numbers (but cannot start with a number).
They should also be less than 64 characters long.

ATtiny25/45/85, ATtiny8S, Internal 16 MHz on /dev/cu.usbserial-FTHIHXHO



Blink Sketch

. O _01_blink | Arduino 1.6.9

_01_blink

setup()
Define the function of the pin
pinMode(pin, function);

The pin is ‘led_pin
The functionality is Output

int led_pin = 3; //defin the pin where the Led is connected

void setup() {

\__/

l pinMode(led_pin, OUTPUT); //define pin of the Led as an output
}

void loopQ) []

digitalWrite(led_pin, HIGH); //turn the Led on

delay(100); //wait 10@millisecond
digitalWrite(led_pin, LOW); //turn the Led off
delay(100); //wait 10@millisecond

The sketch name had to be modified. Sketch names can only consist
of ASCII characters and numbers (but cannot start with a number).
They should also be less than 64 characters long.

ATtiny25/45/85, ATtiny8S, Internal 16 MHz on /dev/cu.usbserial-FTHIHXHO




Blink Sketch

. O _01_blink | Arduino 1.6.9

( 1 _01_blink

Loop() int led_pin = 3; //defin the pin where the Led is connected
The list of commands that arduino runs || void setup() ¢
repeatedly' pinMode(led_pin, OUTPUT); //define pin of the Led as an output
}

DigitalWrite(pin, level)

we control the voltage on the pin void loop() []

H|GH h|gh Vo|tage (5V) ﬂnmtaL‘-\"’ue(led_pin, HIGH); //turn the Led on j
delay(100); //wait 10@millisecond
LOW: low voltage (ground) digitalWrite(led_pin, LOW); //turn the Led off
uiemw,‘(IOO); //wait 10@millisecond J
Delay(time) }

We add a delay in millisecond

The sketch name had to be modified. Sketch names can only consist
\ of ASCII characters and numbers (but cannot start with a number).
They should also be less than 64 characters long.

ATtiny25/45/85, ATtiny8S, Internal 16 MHz on /dev/cu.usbserial-FTHIHXHO




Connect, Compile and Upload

_01_blink | Arduino 1.6.9

1. Compile

2. Upload

int led_pin = 3; //defin the pin where the Led is connected

void setup() {

pinMode(led_pin, OUTPUT); //define pin of the Led as an output
}
void loop() []

digitalWrite(led_pin, HIGH); //turn the Led on

delay(100); //wait 10@millisecond
digitalWrite(led_pin, LOW); //turn the Led off
delay(100); //wait 10@millisecond

The sketch name had to be modified. Sketch names can only consist
of ASCII characters and numbers (but cannot start with a number).
They should also be less than 64 characters long.

ATtiny25/45/85, ATtiny8S, Internal 16 MHz on /dev/cu.usbserial-FTHIHXHO



Arduino: Led

Make a Led fades



Arduino and a Led Fade

Arduino
Uno
(Rev3)

Partl

b\

LED1
Red (633nm)

R1
2200

02_led_fade

/*
Fade
This example shows how to fade an LED on pin 9 using the analogWrite()
function.
The analogWrite() function uses PWM, so if you want to change the pin you're
using, be sure to use another PWM capable pin. On most Arduino, the PWM pins
are identified with a "~" sign, like ~3, ~5, ~6, ~9, ~10 and ~11.
This example code is in the public domain.
http://www.arduino.cc/en/Tutorial/Fade

*/

int led = 3; // the PWM pin the LED is attached to

int brightness
int fadeAmount

0; // how bright the LED is
5; // how many points to fade the LED by

// the setup routine runs once when you press reset:
void setup(Q) {

// declare pin 9 to be an output:

pinMode(led, OUTPUT);
}

// the loop routine runs over and over again forever:
void loop() {

// set the brightness of pin 9:

analogWrite(led, brightness);

// change the brightness for next time through the loop:
brightness = brightness + fadeAmount;

// reverse the direction of the fading at the ends of the fade:
if (brightness <= @ || brightness >= 255) {

Ladahumnial Ladahmaiial .

02 led fade

From Example -> Basic -> Fade



Arduino: Digital Sensors

Read a Digital Sensor and print the value on the Serial Monitor



How the digital sensor change the Voltage

5V

Pull-up resistor

§ 10KOhm

Vsense_

—ﬁ Tact Switch

—J—I

B How it works:
When the switch is NOT pushed the voltage
between Vsense and GND is 5 Volt

When the switch is NOT pushed the voltage
GND between Vsense and GND is 0



Digital switch and Arduino

| Digital
Sensor

Partl

Arduino

(Rev3)
ICSP

1
pinMode(8, INPUT);

fritzing



Digital switch and Arduino

Partl
/*Emma Pareschi
* we read the value of a digital sensor connected to pin digital_sensor_pin and
* we print it on the Serial Monitor
*/
?ék{) int digital_sensor_pin = 8; //change the pin, where the sensor is connected?
int digital_sensor_value = 0;
+5%
void setupQ [
A'S:‘;"o . // put your setup code here, to run once:
(Rev3) T pinMode(digital_sensor_pin, INPUT); //define the pin as INPUT
ICSP Serial.begin(9600);

A

void loop(Q) {
// put your main code here, to run repeatedly:
digital_sensor_value = digitalRead(digital_sensor_pin); // read the sensor

i

1S

Serial.println(digital_sensor_value); //print the value
delay(100);

l 03_read_DigitalSensor

pinMode(8, INPUT);



Digital switch and Arduino - Serial Monitor

Partl

Arduino

(Rev3)
Icse

R1
10kQ
% +5%
!
I

i

pinMode(8, INPUT);

1S

03_read_DigitalSensor

/*Emma Pareschi

* we read the value of a digital sensor connected to pin digital_sensor_pin and
* we print it on the Serial Monitor

*/

int digital_sensor_pin = 8;
int digital_sensor_value = 0;

JigitalSensor | Arduino 1

//change the pin, where the sensor is connected?

void setup(Q) [ NON ) /dev/cu.usbmodem14101 (Arduino/Genuino Uno)

// put your setup code

pinMode(digital_sensor. A|

Serial.begin(9600);
¥
void loop() {

// put your main code
digital_sensor_value =

Serial.println(digital
delay(100);

PRRRPRRPRPRREPRPRRRPRERRERRRE

Autoscroll No line ending 9600 baud I

03_read_DigitalSensor



Digital switch and Arduino

R1
10kQ ,
+5%
: Arduino
no

|
.
1

1s
1s

1 [
pinMode(8, INPUT); pinMode (8, INPUT_PULLUP);




Arduino: Digital Sensors - Led

Control a Led with a Digital Sensor



Digital switch and a Led

|

Partl

Arduino
Uno
(Rev3)
ICSP

LED1
Red (633nm)
10KOhm
¥

%S+
00zz
4|

You already have the circuit of the sensor, you have to add the Led!



Digital switch and a Led

Partl

— YT I
ESE
E D2
f )3 PWM R1 LED1
1kQ Red (633nm)
4 +5%
) WM
Arduino '
Uno : ——
(Rev3)
ICSP )9 PWM
SCL F A
| 0 _ _ﬁ
—‘—I H N
“ 23"

fritzing

You already have the circuit of the sensor, you have to add the Led!



Digital switch and a Led

03_button_led

partl /*Emma Pareschi,
* this skecth is a modification of the example button!!
[
{
int digital_sensor_pin = 7; //change the pin, where the sensor is connected?
R—— {int digital_sensor_value = 0;
: lint led_pin = 3; //change the pin of the Led
y |
ko Red (633nm) { void setup() {
o +5% // put your setup code here, to run once:
p; pinMode(digital_sensor_pin, INPUT);
6 PWM ¥ Serial.begin(9600);
Arduino : {// initialize digital pin LED_BUILTIN as an output.
(k’:v%) 8 | pinMode(led_pin, OUTPUT);
ICSP D9 PWM |
110 PWM/54 }
E— : |
2/MISO—— ; 9 ! void loopQ) {
D13/5¢t —‘1 N // put your main code here, to run repeatedly:
v §§~ digital_sensor_value = digitalRead(digital_sensor_pin);
I ? M )
ISP // check if the pushbutton is pressed. If it is, the buttonState is HIGH:
ICSP2 MOSI if(digital_sensor_value == HIGH){
s // turn LED on:
T digitalWrite(led_pin, HIGH);
} else {
l // turn LED off:
| digitalWrite(led_pin, LOW); // turn the LED off by making the voltage LOW
}
}

03 button _led

From Example -> Digital -> Button



Arduino: Analog Sensor

Read and print the value of an Analog Sensor connected to Arduino



Voltage divider (analog sensor)

Resistor (R)

|

Source

Voltage (V) Vs X R2

? \ Voo - R +R)

%»/9

Resistor (R,)

http://www.ohmslawcalculator.com/voltage-divider-calculator




Analog sensor - schematic

An Analog sensor is a variable
' resistor!! Change the resistance you
|| P change the Voltage Vsense....the

% | Arduino will read this Voltage.

R1
5K Ohm
To read an Analog sensor that
generates an analog voltage =>
you need to use the ANALOG PINS.

Arduino

Partl
Uno ‘ ‘ ’

(Rev3)
ICSP

' [ Analog Pins:
AO...A5
| ' () Arduino

— Uno
(Rev3)

ITHEETTEETTT

This is the symbol of a Variable Resistor



Analog sensor - schematic
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Read an Analog sensor

/*Emma Pareschi,
* with this sketch we read the analog sensor connected to pin analog_sensor_pin
Partl */
> & Z
int analog_sensor_pin = AQ; //change the pin, where the sensor is connected?
RESET DO/RY int analog_sensor_value = 0;
R1
- —{ RESET2 D1/TH—mM8 :
: void setup(Q) {
5K Ohm AREF D2 // put your setup code here, to run once:
|OREF D3 PWM pinMode(analog_sensor_pin, INPUT);
o o Serial.begin(9600);
D4l
I S | AO D5 PWM }
Al D6 PWM .
void loopQ)
— A2 Arduino D7}— // put your main code here, to run repeatedly:
— A3 Uno D8}— analog_sensor_value = analogRead(analog_sensor_pin); //read the Voltage of the pin sensor
) (Rev3) )
A4/5DA ICSP DS PWM Serial.println(analog_sensor_value); // print the value on the Serial monitor
—{As/SCL D10 PWM/S4——— delay(100);
D11 PWM/MOS{—
}
D12/MISO
D13/SCK
N/C ICSP2 MISO
ICSP2 SCK
oo 05_read_AnalogSensor




Read and map an Analog sensor

] /*Emma Pareschi,
* with this sketch we read the analog sensor connected to pin analog_sensor_pin
Partl */
> @ - int analog_sensor_pin = A@;  //change the pin, where the sensor is connected?
int analog_sensor_value = 0;
RESET DO/RY—7—
R1 . -
: — | RESET2 DL/ T— void setupQ) {
f;l( ()l\lT\ . | // put your setup code here, to run once:
AR e pinMode(analog_sensor_pin, INPUT);
IOREF D3 PWM}—— Serial.begin(9600);
D4l
}
- Al D5 PWM
Al D6 PWM void loopQ) [
‘ // put your main code here, to run repeatedly:
e Arduino O7f———— analog_sensor_value = analogRead(analog_sensor_pin); //read the Voltage of the pin sensor
A3 Uno D8
A (Rev3) ——— analog_sensor_value = map(analog_sensor_value, 230, 130, @, 255); //we change the range
B ICSP S analog_sensor_value = constrain(analog_sensor_value, @, 255); //we apply the limits
AS /SCL D10 PWM/S}+——
D11 PWM/MOS Serial.println(analog_sensor_value); // print the value on the Serial monitor
) o delay(100);
D12/MISC
D13/SCk H
N/C ICSP2 MISO
ICSP2 SC}
ICSP2 MOSI———
06_read_AnalogSensor_map




Smooth the value of an Analog sensor

// Define the number of samples to keep track of. The higher the number, the

// more the readings will be smoothed, but the slower the output will respond to
l // the input. Using a constant rather than a normal variable lets us use this
// value to determine the size of the readings array.
const int numReadings = 10;
Partl
— - int readings[numReadings]; // the readings from the analog input
> 7 = int readIndex = 0; // the index of the current reading
- int total = 0; // the running total
RESET DO /RX int average = 0; // the average
R1
- RESET: D1/TX int inputPin = AQ;
5K Ohm ARE Dz void setupQ) {
|OREF D3 PWML—_ // initialize serial communication with computer:
o Serial.begin(9600);
D4 // initialize all the readings to 0:
for (int thisReading = @; thisReading < numReadings; thisReading++) {
e —— Al D5 PWM readings[thisReading] = 0;
}
Al D6 PWM 3
A2 Arduino D7f— void loop() {
A3 Uno D8 // subtract the last reading:
(Rev3) i total = total - readings[readIndex];
A4/SDA ICSP D9 PWM // read from the sensor:
readings[readIndex] = analogRead(inputPin);
A5 /SC D10 PWM/SS - // add the reading to the total:
. e total = total + readings[readIndex];
D11 PWM/MOSE—— // advance to the next position in the array:
D12 /MIS( readIndex = readIndex + 1;
)13/SCK // if we're at the end of the array...
if (readIndex >= numReadings) {
// ...wrap around to the beginning:
a readIndex = 0;
N/C ICSP2 MISO
|
ICSP2 SCK
ICSP2 MOS
-
Example -> Analog -> Smoothing

Open Tools -> Serial Plotter and you will see
how much smooth is the signal of the sensor...
nice :)



Arduino: Analog Sensor and Led

Read and print the value of an Analog Sensor connected to Arduino



Analog sensor and a Led
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Analog sensor and a Led
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Analog sensor and a Led

Partl
S Fr z 07_pressure_led
» /*Emma Pareschi,
R1 —— RESET DO/RY—— * with this sketch we read the analog sensor connected to pin analog_sensor_pin,
CCETY - * we map the value and we use it to control the Led
lokQ — JRESETZ D1/ T4—m8-— y
+5% AREF D2
int analog_sensor_pin = A@; //change the pin, where the sensor is connected?
IOREF D3 PWM}—— . .
int analog_sensor_value = 0;
D4}—— int led_pin = 3;
— AOD D5 PWM LED1
Al D6 PWM Red (633nm) void setup(Q) {
// put your setup code here, to run once:
A2 Arduino D7p—— pinMode(analog_sensor_pin, INPUT);
. Uno - ;’,SZ pinMode(led_pin, OUTPUT);
: (Rev3) B Serial.begin(9600);
A4/SDA ICSP D9 PWM !
AS/SCL D10 PWM/S§Y— ¥
D11 PWM/MOS}q—— void loop(Q) {
L - // put your main code here, to run repeatedly: .
D12/MISO analog_sensor_value = analogRead(analog_sensor_pin); //read the Voltage of the pin sensor
D13/SCHK
analog_sensor_value = map(analog_sensor_value, 230, 130, @, 255); //we change the range
&EE analog_sensor_value = constrain(analog_sensor_value, @, 255); //we apply the limits
N/C ICSP2 MISO}—— BRS
/ SPZ MISC . .
) o analogWrite(led_pin, analog_sensor_value); //we use the mapped value to control the Led
ICSP2 SCK Serial.println(analog_sensor_value); // print the value on the Serial monitor
delay(10);
ICSP2 MOSI}—— elay(1o;
2 ¥ N

07_pressure_led



Analog sensor and a Led
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Calibration

Demonstrates one technique for calibrating sensor input. The sensor readings
during the first five seconds of the sketch execution define the minimum and
maximum of expected values attached to the sensor pin.

The sensor minimum and maximum initial values may seem backwards. Initially,
you set the minimum high and listen for anything lower, saving it as the new
minimum. Likewise, you set the maximum low and listen for anything higher as
the new maximum.

The circuit:
analog sensor (potentiometer will do) attached to analog input 0
- LED attached from digital pin 9 to ground

created 29 Oct 2008
by David A Mellis
modified 30 Aug 2011
by Tom Igoe

This example code is in the public domain.

http://www.arduino.cc/en/Tutorial/Calibration
*/

// These constants won't change:

const int sensorPin = AQ;
const int ledPin = 9;

// variables:

int sensorValue = 0;
int sensorMin = 1023;
int sensorMax = 0;

// pin that the sensor is attached to
// pin that the LED is attached to

// the sensor value
// minimum sensor value
// maximum sensor value

void setup() {
// turn on LED to signal the start of the calibration period:
pinMode(13, OUTPUT);

Example -> Analog -> Calibration

When you use the example don’t forget to
set the right pins that you are actually
actually using in your circuit.



Sketches

This is the list of sketches we used in class, some are provided with this
presentation, some come from the Example of Arduino IDE.

Control a Led
«+ 01 blink Led
- 02 _fade Led

Read a Digital Sensor and print the value on the Serial Monitor
- 03 _read DigitalSensor

Control a Led with a Digital Sensor
- Button (from Example)

Read an Analog Sensor and print the value on the Serial Monitor
« 05 _read AnalogSensor

- 06_read AnalogSensor_map

« Smoothing (from Example)

Control a Led with an Analog Sensor
- O/ pressure_led
« Calibration (from Example)



Workflow

1- decide which sensor to make, if it is your first sensor, follow a tutorial. If you
already have experience, have fun and try something new or change a sensor
already documented.

2- Once you have the sensor, test it with the multimeter.

3- Once the sensor looks ok (with the multimeter), connect it to the Arduino
and read the value on the Serial Monitor or Serial Plotter.

4- Once you can read the values of the sensor with the Arduino, Connect also
the Led and try to control the Led based on the interaction of the sensor.



Arduino Language Reference
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Language Reference

Arduino programming language can be divided in three main parts: functions, values (variables and constants), and

structure.

FUNCTIONS

For controlling the Arduino board and performing computations.

Digital I/0 Math Random Numbers
digitalRead() abs() random()
digitalWrite() constrain() randomSeed()
pinMode() map()

max()

min0 Bits and Bytes
Analog I/0 pow) bit()
analogRead() sq() bitClear()
analogReference() sqrt() bitRead()
analogWrite() bitSet()

bitWrite()
Triconometrv hirchDutan

https://www.arduino.cc/reference/en/




ASSIGNMENT

FOR NEXT WEEK

Create one digital soft switch AND one
analogue soft sensor

Connect the switch AND sensor to Arduino.
Read the values using the serial monitor,
then use the map() or other functions to get
more meaningful data.

Connect your switch OR sensor to the
Arduino to control a LED or mini vibration
motor

Integrate the switch OR sensor and the
output you used above in a swatch using
hard-soft connections



Question?

You can contact me: emma.pareschi@gmail.com




