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Fundamentals of Arduino Programming

Structure
voud setupl( ) //Preparation function used to declare vanables
{ //Farst function that mns only one wn the
program
Statement(s); rused to set pis for senal communication
}
voud loop( ) iExecution block where wnstructions are
exectted repeatedly
i //this 15 the core of the Ardmino programming
Statemenis( ): /Functionalittes invelve reading mputs.

frIg@ering ouipuls eic.

i




Fundamentals of Arduino Programming

setup()
voud setup()
'
pmMode{pm. INPUT ). pin” configure as mput
h
loop()
voud leop() Afer callg setupl) loopl) fimcetion does 1ts task
\
digitalWrite{pin. HIGH ): /'sets "pin’ ON
delay(10000); /'panses for ten thounsand mly second
digttalWrite(pm, LOW), //sers "pin’ OFF
delav(10000}: ‘I panses for ten thonsand nuh second



Fundamentals of Arduino Programming

Funcrions

SYnax: npe functionName(parameters)
{

Starement(s);

/
Example:
it delayvar()
I

mnt var; //create temporary variable var

var=analogResad(potent):  Jread from potentiomster

var=var'd: /[convert the value of variable var

refum var; [/ returm var

o o



amentals ol : rogramming

[ 1 eurly braces

They define beginnme and end of fnction Blocks, nubalaniced braces may Jead to
compile emors,

semicolon

It 15 nsed to end a statement and separate elaments of a program.
Symiax; ot =14,

*.....% block comments
Multiline comments begu with # with a description of the block and ends with *.
Svatax: *This is an enclosed block of commenss
Use the closing connment to avoid ervors*/



Fundamentals of Arduino Programming

Hline comments

Sinigle line comment begins with /7 and ends with pext instnmiction followed
Syatax: /This is a Single lme comment

Variables
Example:
mt var: ivanable *var’ visible 10 all functions
Data Types
 Diats Ty pe Srmimt Finog
Ttz byt e L O-24%
bt biit =200, IITOT o A2TER
Long ot var—= BodGi: FTATITEREET o -2 AT 5%
Tl Fhseid ==, [4: FAUIBIFAE S A% LG =
AN AE+IR
AlvEY. It iy oy [ 110,20, 30,40] "ﬁﬁ}'[‘lnﬁmﬁ ewt e et typee
n:n:m;—:l it Yo nestlon




Fundamentals of Arduino Programming

Operators
Operator Symtax and ifs usage
Arithmstic opérators X=X+35;
(+=4%) y-y-bi
=z'
PG

Assignment operators | Xt /sdme as x=x+1

xh=y. /'same as x=x+v

X-=Y: [/BUIne BE X=X~V

x*=p Jhame as x=x*y

Ay sanie as Xy

Companson opemtors | x=y /x isequal to y

x!=y //x 500t equaltcy

x=y X 15 less thany

X=y (X 1S reated flua y

=y /Nisnotequal toy

Logical operstors 2 &b x<5 /AEvaluates to true only if both sxpression are true
(&L =2 ||y=2  /Evaluatss to true if any one expression is tme

!:Ei-'_'i_h_i-b‘;i :l t:fllr::l

|:=1 _‘.‘:!_-d‘_l_::-r{—_-__'h}

ixx2 rue if only expression is false




Fundamentals of Arduino Programming

Constants

Constants Usage

TRUEFALSE Boolean constants true=2 and false=0 defined in logic levels.
ifb=TRUE)
{
/fdo something
i

INPUT/OUTPUT | Used with pinMode () function to define levels.
pinMode(13,0UTPUT):

HIGHLOW Used to define pin levels
HIGH-1, ON, 5 volts
LOW-0,0FF, 0 volts
digitalWrite( 1 3.HIGH).




Fundamentals of Arduino Programming

Flow control Statements

if ifisome vanable = value)
\
Statementis),  /Evaluated only if comparison resnlts in a true value
}

if...else  if(inpu—HIGH)
i

Statement(sh: /Evaluated only if comparizon resulis m a true value

}

alse

Statement(s); //Evalnated only if comparison resulis in a false value

j



Fundamentals of Arduino Programming

for foriminahzation:conditionexpression)

)
L

Dosomething; //Evaluated till condition becomes false

)

forimt p=0;p<5;p++) Jdeclares p. tests if less than 5, mersments by 1
i

digitalWire( L3 HIGH); //seis pin 13 ON

delay(250); // pauses for *% second

digitalWiite( 1 3.LOW); (isets pun 13 OFF

delay(250); pause for 13 second

]
4

while  wiile(some vanable 77 valuzg)

!

Statennt(s): /Evaluated nll comparison results in a false value

]



Fundamentals of Arduino Programming

do...while do

{
Dosomething:
 while(somevalue):



‘undamentals of Arduino Programming

Digital and Analog input ourput pins and rheir usage

Methiods Usage

punMode(pm, mode) | Usedany setupd) methesd to coninmre pm to behove as INPUT QUTPUT
pinhede(pm, INPUT) “pin” selto INPUT

pedodaipm, OLITPCITY Y mn’ wet io OUTEIT

digtalRead(pan) Read valu= from a specified pin with resl beirg BIGHALOW
Val<iligitalRead(pin), /"Val will e il 10 frpus | pid
digmalWeate{pin,vaiue) | Qutputs to HIGH TOW o o spreificd pin

dipstalWrete(pin HIGH); "pin’ 15 2et 1o HIGH

Digital Vo

Exzmple mt x=13; leonnect Tx to ey 13
it =7, eanant prehbyion to pin |
it vl ‘ivariable to store the tead valoe
vl serupd)

i
pinliodalx OUTPEUT), Vet "x' &= OUTPUT
pinMode(p INPUT).  /sets *p’ =s input
|
vond 1oop()
i
val=digrnlReadip), ! nets “wedue” s U
dizstal Wrire{x, val), 'sets ‘¥ to bulton valud

]




Fundamentals of Arduino Programming

Analog Vo

Methods Usage

analogRead{pm) Reads value from a specified analog pm works on puos 05,
val=analogRead(pm); /'val' equal to pn

analog Winte{pin, value) | Writes an analog value using pulse width taodilation (PWM) to 4 pm
markzd PWM works oo puns 3, 5, 6,9,10

Exemple mt x=10, /'connect X topin 13
it = [connact potentiometsr to analog pin 7
mt val; {vanable for reading
vord setup() {1 No setup 15 needed
vond loop()
{

val=enalogRead(p). | sets "value w0 0

val'=4,

analog Wnte{x val), Soutputs PWM signal to “x’
J




Fundamentals of Arduino Programming

thme
Methods Usage
delay{ms) Pauses for amount of ume specified i mlliseconds
delay( 1000); ‘waits for one second
rulhis() Retums the number of mulliseconds since Arduino 1s runumye
val=mlbis(), /“val' wall be equal to mullis()
math
Methods Usage
mm(x v) Calculates minimum of two numbers
val=mn (val 10); "sets "val’ to smaller than 10 or equal to 10 but never
ooty shove 10.
max(x,y) val=max{val, 10); // sets "val’ to larger than 100 or 100.




FFundamentals of Arduine Programming

random

Methads Usage

randombeed(valuz) | Sets a value seed ss startmg pount for sendom () function.

randomimmn max) Allows to retum numbers withm the range specified by mm and max values.
val=random( 100, 200), /'sets "val’ 1o random number between 100200
Example mt mumber;  / vanable to store random value

uit x=10;

viud setup()

{
mmadomeeedimillig)),  /set mullis() as seed
mumber=randomi200), random number from 0-200
analogWrite{ . mumber); /outputs PWM signal
delay(500);

]




Fundamentals of Arduino Programming

Serial
Methedds Usage
vould setup()
{
Senal begm{9600), sets defaulr rate 10 9600 bps
H
Senal pnntin{data) | Prints data to the senal pon
Senal prmtin(value), ‘sends the "vahue’ to senal montor




Difference between Analog, Digital and PWM Pins

In analog pins, vou have mnlimited possible states betwesn O and 1023, Tlas
ailows vou to read sensor values. For example, with a Light sensar, 1f 11 15 very dark. you'll
read 1023, if it is very bright yvou'll read 0 If there is a brightness betwesn dark and very
bright vou'll read a value between Oand 1023,

In digital pins, you have just two possible states. which are on or off. Thess can
also be referred as High or Low, | or 0 and 5V or OV, For example, 1f an LED is on, then.
its state is High or | or 3V If i 15 off. you'll have Low. or 0 ar OV

PWM pins are digital pins, so they outpui either 0 or 5V. However these pins
can output “fake” mtermadiate voltage values between 0 and 5V, because they can

perforn: “Pulse Width Modulation™ (PWAL). PWAL allows to “smmulate” varving levels
of power by escillatng the autput voltage of the Arduino,



Fundamentals of Arduino Programming

ﬁﬂ‘lﬁl I Di['lf'l'-ll L Fm

Difference between Analog. Digital and PWM Pins



Introduction to Communications

Serial (UART) communications:

Senal commumication on Ardwmno pms TX'RX uses TTL logic levels which
operates at either 5V/3.3V depending the tvpe of the board used.

Tx/Rx pms should not be conngcred ro any source wiich operares more than
SV which can damage the Arduino board.

Senal communication 1s basically used for commumcanon between Ardumo

board and a compurer or some other compatible devices.




Introduction to Communications

Serial (UART) communications:

sEvery Ardume board will have at least one serial port kuown as UART.

*Serial communcates on digital pins Rx(pin 0) and Tx(pm 1) with the computer
via USB. pm 0 and pin 1 cannot be used for digital mput or ongput.

*Thie bt 1 seral momtor can be used to commumcate with an Arduine board
by selecting same baud rate that is used in the call to begin () which will come

across i the later part of the chapter

UART 1 UART 2

><




Introduction to Communications

SPI communications

* Serial comnmuicanon Interface (SPI) is a synchronouns data protocel used
by large microcontrollers for commumicating with one or more peripheral
devices for a shorter distance and also nsed for comnmnication berweei
two devices.

= With SPl there will be alwavs one master device which 1s a
microcontroller like Ardumo which conmrols the funcnonalities of other
peripheral devices.

*  Devices have three lines m commeon which are as follows

o MISO (Master in Slave Out}- Slave line for sendmg data 1o the
mastet.

o MOSI (Master Out Slave In)- Master sending data to penipherals

o SCK Senal clock)y - clock pulses wluch svinchromze data
transmission generated by the master And one of the specific hine for
every device 15

o S8 (slave select) - pin on each device that the master can use 1o
enable and disable specific devices.



Introduction to Communications

SPI communications

» When device SS pm 15 low, commumication happens with the master. if
SS pm 1s Ingh device 1gnores the maser. Tlus allows multiple SPI devices
shanng the the same MISO, MOSI and CLK lines.

* To progmm a new SPI device some key points 1o be noted which are
o Maxunun SPI speed of the device nsed?
o How data is shifted like MSB/LSB?
o Data clock 1s 1dle when ngh/low.

SPI

i SCK
;
Master 150 Slave




Introduction to Communications

I*C communications

* Inter-Integrated circmit or I*C (I squared ©) 1s one of the best protocol used
when a workload of one Ardumo (Master Writer) 1s shared with another
Ardumo (Slave receiver).

* The C protocol uses two lines to send and receive data which are a senal
clock pin (SCL) which writes data at regular mtervals and a senial data pin
(SDA) over which data sent berween devices.

* When the clock signal changes from LOW to HIGH the informaton. the
address comresponds to a specific device and a command 15 transferred from
board to the I°C device over the SDA line.

* This informarnion 1s sent bit by bit which 1s executed bv the called device,

executes and transnuts the data back.



Introduction to Communications

I°C communications

* |f the device require execunon from another a slave device, the dafa is
transferred to the board on the same line usmg pulse generated from
Mater on SCL as timimg.

= Each slave should have unique 1dennty and both Master and slave tarns
out communicating ot the same data hne. In tus way many of the
Ardumno boards are communicated using just two pims of microcontroller
with each umque address of a device.

SA - * = 5S4
Master 1 Slave 1
SCL - = 501
SNA - - - 58
Master 2 Slave 2

SCL - S L



Example modules on Arduino

* Interfacing programs on Arduino using LED

* Programs to interact with Serial Monitor of our
Computer Screen

* [Interfacing Sensors

* Interfacing Display, GSM, GPS

* Interfacing Motors



Interfacing programs on Arduino using LED

1. Blinking an LED

. Toggle the state of LED using Swiich

. Traffic light simulation for pedestrians

. Create Dimmable LED using Potentiometer

3

i



Blinking an LED

Components ‘ 1-LED, I KL resistor, Jumper wires, Breadboard
required

Y

L -
Cathode 1 PN

The longest lead is the anode and the shortest is the cathode.



Blinking an LED

Cirenit Diagram

R —

O OND _




Blinking an LED

Code

/*The Funcuon setup runs only once when Ardmno board 1s first powered up
or a rest button the board 1s pressed */

void setup()

l

pmMode(13. OUTPUT). /pm 13 15 set as an OUTPUT pm
j

/'loop function iterates forever

void loop() |

digntalWrite(13. HIGH): //Sets LED 1o HIGH voltage
delav(1000); //delay bv a second

digntalWinte( 13, LOW); //Sets LED to LOW voltage
delay(1000). //delay by a second

;



Toggle the state of LED using Switch

Componenls 1-LED, 1-KLQ resistor; 1-push button, Jumpesr wires,
required Breadboard

EuiTrory jeress]

——— —--IMH——---II

Crirrein ot Mowing | et Mos iy

Here an open pushbutton mechamsm is used. In Normal state(not pushed) of
the button current doesn’t flow. only when button 1s pushed flow of current 15

allowed



Toggle the state of LED using Switch

Circuit dingram

LED

Ik I':Jl'_'rm

) Swritc v



Toggle the state of LED using Switch

Code
*The Function setup nwms only once when Arduino board is first

powered up or a rest button the board is pressed */

voud setapl)

|

pinMode(13. OUTPUT): //pm 13 1s set as an OUTPUT pin
;

/loop function iterates forever

voud loop( )

{

dhigitalWrite(13. HIGH): //Sets LED t© HIGH volage when a bution 15
/Ipressed else 1t remains LOW

//delay by a second

delay(1000):

;



Traffic light Simulation for Pedestrians

Components 2-Red LED, 2 Green LED, 1-Yellow LED, 52200
resistor, Jumper wires, Breadboard

requoired



i§

- . . =
W W -
L=

Circwit dingramn

Traffic light Simulation for Pedestrians




Traffic ight Simulation for Pedestrians

Code
/I Declare the vanables for difierent colors of LEDs.

mt red_vehicle = 13:

mt yéllow velucle = 12:

mt green vehicle = 11:

it green Pedestiian =2:

mt red Pedesman= 3.

void setup( )

{

/1 Inmialize the pins for output
pinMode{red vehicle. OUTPUT);
pinMode(yellow vehicle. OUTPUT):
pinMode(green velucle. OUTPUT);
piModeired Pedestnan. OUTPUT):
pmMode{green Pedestrian. OUTPUT):

|




Traffic light Simulation for Pedestrians

vord loop( )

{

digitalWnte(green Vehicle, HIGH); // green LED tums ON
digitalWrite(red Pedestrian, HIGH),

delay(5000):

digitalWrite(ereen Vehicle, LOW); // green LED turms OFF
digitalWrite(vellow Vehicle. HIGH): // Yellow LED tums ON for 2second.
delay (2000}

digitalWrite(yellow Vehicle, LOW): // vellow LED will un OFF
digitalWrite(red Pedestrain, LOW),

digitalWrite(red Vehicle. HIGH): // Red LED fums ON for 5 seconds
digitalWrite (green Pedestnan. HIGH):

delay(3000):

digitalWrite(red Vehicle, LOW). // Red LED turns OFF
digitalWrite{green_Pedestrian, LOW);

I



Creating a Dimmable LED using Potentiometer

Components | 1-LED, 220L) resistor, 1-Potentiometer, Jumper wires,
Reguired Breadboard

In tus program we dun the LED based on the value read from the
potentiometer. A "0" value from potentiometer 15 a "0V" and a value
"1023" from potentiometer 1s a "SV". which means we need to wnire a
value of 255, Hence we need to scale owr read values from the
potentiometer which falls between 0 10 1023 10 suitable wrtie values 10

be between () to 255 nsing the below given formmnlae.
write value=(255/1023)" read value



Creating a Dimmable LED using Potentiometer
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Creating a Dimmable LED using Potentiometer

/Meclarng the ps corresponds to an LED-to pin @ and a Potrentiometer- 10
pmA0
it pot_Pin= A0,
mt LED Pin=9;
mt read Value: // To store the value réad by potentiometer
it write Value: // To wrire the valne to LED
vord semp( )
{ puMode(por Pin, INPUT):
pinMode(LED Pm. OUTPUT):
Senal begin(9600). |
vord loop( )
{ read_Value =analogRead(pot_Pm). /Potentiometer reading
write Value = (255./1023.) * readValue: /Wnre value for LED 1s calculated
analogWrite{ LEDPin. writeValue):  //Witte to the LED
Senal prnt{"The writing viues to the LED 15 "), /Debuggmg purpose
Senal println(wnte Value): |



Programs to interact with Serial Monitor of our Computer Screen

To print the status of our computer Screen

Now, let's miroduce the mteraction with the Serial monitor. In this program
we perform Anthmetic operations on the vanables defined mn the program.
vanables are mtialized mside the progrm. Senal monitor commumnication will
be processed when we call the niethod Serial.begin{ ) with appropnate Baud
rate. Senial monitor displays the desired message of a program using the
method Serial.print( ) method.

Syntax:

Senal.begin(speed) /* to communicate between your computer and Senal
monitor */

Senal begm(speed. config)

Senal.prmnt() #To print destred message on the Senal monitor




Programs to interact with Serial Monitor of our Computer Screen

/In this program we compute basic aritmetic operations to print the result on
(1o the Serial monitor.
mra=50b=10 ¢=20;
void semp( ) /fran once, when the sketch starts
{ Serial begm(9600): /! set up Senal library at 9600 bps
Senal printli{"Here 15 some math: ")
Serial print("a =").
Serial println(a):
Senal print("b ="};
Serial println(b):
Serial primt("¢ =");
Senal println{c);



Programs to interact with Serial Monitor of our Computer Screen

Senalpnm("a+=b=").  //add
Senal println(a + b);
Sepalprint{("a ®c¢=")  / mulnply
Serial.printina * ¢):
Seralpnnt("c/b="), /[ divide
Senal.printlni(c / b):
Senalprmi("b-c=").  // submact
Serial println(b - ¢);

}

voud leop( ) { §



Interfacing Sensors to the Arduino

* Temperature Sensor
* Light Sensor
* Ulirasonic distance sensor

* Line sensor (mtrarad).



Interfacing Temperature Sensor

Component | Buzzer, LM35  lemperature  Sensor, Jumper wires,
5 Kequired Breadboard

LM3S5 Temperature Sensor:
Thie LM35 senes are the gadgets with precision mitegrated circunt temperniure whose
vield voltage falls directly corresponduig to the Centigrade teniperature.
Calibrated Directly in Celsius (Centigrade)
Operates from 4 Vio 30V
Ranges are evaluated from Full =55°C 10 150°C,
Sustable for Remote Apphications
Used in Battery Manageiment

Piin Nur Foonh fom M A
| Supply wollaee. 5% (0 35V (oY) Vix
2 Cutput volbage (vl = -1V) Chatpuit
3 Ground (V) Crotaad




Interfacing Temperature Sensor

M : m {':- LJ r'd {ij} _— i




Interfacing I'emperature Sensor

/mitialize a vanable temPin to Analog pin A%
mit temPui = AS;

(1St buzzer to pum 13 as OUTPUT

mt buzzer = 13

/Vartable to store the temperature read

it vahie:

void sefup()

i

1
(Tmitiahize Senal baud rate to 9600

Senal begin(9600).
/fsets buzzer as an OUTPUT
pustMaode{buzzer, OUTPUT):

|
i



Interfacing Temperature Sensor

virid loap()

!

'Read temperature value on pin A2 by annlogRead{) method
valie = annlozRead(temPin):

(Conversion of temperature value read

float nivalue = ( value/1024.0)*S000;

IConversion of Temperature to celsius

float celsius =mvaloe 10;

/'conversion of temperature to Fahrenheit

float fahrenheit = (celsins®9)/'s + 32:

/‘print the celsins value onto the senal monitor

Senal print(cel);

(/check if the read temperature 1s greater than 32 degree celsius
iflcel=32)

{

('migger HIGH value on buzzer

digitalWhite(buzzer, HIGH),

delav(1000);



Interfacing Temperature Sensor

/# mgger LOW walue on buzzer
digital Write(buzzer. LOW):
/idelay for 2 second

delay(2000):

itrigger HIGH value on buzzer
digitalWritet buzzer. HIGH):
/idelay for 1 second

delay( 1000);

i tngger LOW value on buzzer
digitalWrite(buzzer. LOW):
Jdelay for 2 second

delay(2000);

!

¢/ Print the temperatire onto a senal monitor
Senal prun{"TEMPRATURE =");
Senal print{cel):

Senal print{"*C"):

Senal pnntla(); |



Automatic lights with light sensor

Componenis | 1x LED | 1x 2201 vesistor , 1x photoresistor, Ix 10kE2
Required resistor, Jumper wires, Breadboard

A photoresistor 15 a hight-dependent resistor. The resistance of a photoresistor
decreases with increasing of light intensity. So:

» When there 1s Light, the resistance decreases, we will have more current flowmg.
« When there 1s no light, the resistor mcreases. we will have less current flowing.
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Automatic lights with light sensor

mt led P =9:

int led_Brightness =0,

int ssnsor P =AQ

i sensor_Value = 0

void setup{veid) |

pinhlodefled P, OUTPUT):

[/ Send some information to Setvl monitor
Seial begin(9600).

!



Automatic lights with hight sensor

void loopiverd) |

sensor_Value = analogRead(sensor_Pin):
Senal.prnnt("Sensor reading: ")

Senal pnntln(sensor Valne):

// LED gets brighter the darker 1t 15 at the
selsor

// that means we have to -mvent- the reading
from 0-1023 back to 1023-0

sensor’Value = 1023 - sensorValue,

//now we have to map 0-1023 10 0-255 since
thats the range analogWrite /uses
ledBrightsiess = map(sensorValue, 0, 1023, 0.
255)

analogWiite! ledPin. ledBrichmess);
delay(50);

}



To Measure Speed of Sound using Ultrasonic Sensoi

Components I- HC-SRO4 -ultrasonic sensor, Jumper wires,
Required Breadboard

Warking of Ultrasonic sensor?
¢ Tngger LOW-HIGH-LOW seguence on the pm which creates a lugh pitched
ultrasonic tone which sent out from the sensor, which will go out and bounce off the
furst thung m front of 1t and back to the: sensor.
¢ The sensor will output HIGH on the pmn and length of pulse n microseconds
mdicates fime it tock the ping fo travel to tanzet and return.
e Measure the length of the pulse usmng pulseln command.
¢ Calculate the speed of sound by
distance= rate = time
rate = time/distance
* convert this to mules per hour as tollows:
(rate in wches/murcrosecond)*( 1000000 microsecond second)®
(3600 seconds/hour)*( 1 mile/ 63360 inches)




To Measure Speed of Sound using Ultrasonic Senson
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0 Measure Speed of Sound using Ultrasonic Sensol

mt g Pis=13; /Connect Tnp pm of ssnsor to
13 pms of Arduine
it echo_Pin=11: //Connect sensor echo pn to
11 pin of Ardwno
float pingmeg Time:
tloat speed Of Sound:
imt  target Distance=6; /Target distance in
inches
voud satup() |
Senal bezin(9600);
pinMode{trig Pin, OUTPUT):
pinMode{eche Pin. INPUT):
i




To Measure Speed of Sound using Ultrasonic Sensor

void loopl ) |

digitalWrite(tnig P, LOWY /'mgpun sef to LOW

delayMicroseconds( 2000};

digital Wiite{mig_Pin, HIGH); //tnigPm to high

delayMicrossconds( 1 0):

digitalWrite(trig Pin. LOW), //Send ping

pingTime = pulseln(echo Pu. HIGH), /*pingTune s presented
in mucroceconds *

speedOfSound =
(targetDistance®2 Vpingmg Tine*( 1000000y 3600/63360,
/fconverts to nulas per hour

Senal print("The Speed of Sound is: "),

Senal print{(speed Of Sound);

Sernl println(™ miles per hour™);

delay(1000):
I



Obstacle collision module using IR(Infrared) sensor

Components | 1-1R sensor, Jumper wire, Breadboard
Required

An Infraved sensor 15 an electrome mstrent which s used 1o sense certamn
charactenistics of ifs sumoundings by either enmuffing andior detecting infrared
radiation Infrared sensors are also capable of measuring the heat being enutted by
an object ad detecting motion



Obstacle collision module using IR(Infrared) sensor
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Obstacle collision module using IR(Infrared) sensor

/ IR Obstacle Collision Detection Module

mt LED = | 3;

mt 15 Obstacle P =7, /7 wput pin for ostacle
mt 15_Obstacle = HIGH: // value HIGH tells
there's no obstacle

void setop() |
puihlode(LED. OUTPUT );
pinMode(is Obstacle Pin, INPUTY);
Senial began(9600);



Obstacle collision module using IR(Infrared) sensor

void loopl) {
ts Obstacle = digitalRzad(1s Obstacle Pm);
if (15 Obstacle = LOW)
{
Senal pnntln"OBSTACLE!!.
OBSTACLE!"'):
digitalWrite(LED. HIGH):

]
L]

else

I
Senal pnotlni"clear™);
digntal Write(1LED, LOW);
i
delay{ 200}
i



More Examples Refer Textbook

J Interfacing Display, GSM, GPS to Arduino
s Tempetature and LCD Display

*  Custom Characters m LCD

= 7 Segment Display on Ardumo
J GSM Interface
U GPS Interface
J Interfacing Motors

= Servo motor



Self Test Questions

* What 1s a Arduino?

* (Can I connect a mouse and keyboard to Arduino Uno?
* What SOC Arduino using?

= What 15 a SOC?

* Does Ardumo Uno overclock?

* Does Ardumo uno need a heat simk?

* Does Ardumo Uno has any hardware mtertaces?

* Does Arduino Uno need an External power source?
* Which IDE envionment does Ardumo Uno use?

* Does the Arduino supports networking”?

* Define a Microcontroller?

» State the use of Serial Momtor in Ardumo IDE?

* Define the term Baud Rate?



Review Questions

* How 1s Ardumo Uno is different from the other available
Microcontrollers?

* What 1s the use of GPIO pins?

* What 1s the use of I2C mterfaces on Raspberrv P1?

* How many pins does the Atmega328P MCU used on the standard
Arduino have? Over what range of voltages will it operate?

* Assume that you have an LED comnected to each of the 14
chgital-only I'O pms on the Arduno.

= If all of the LEDs could possibly be on at the same tune, what
must the current be hmited to through each of the LEDs?

* Assume that a project requures that a high-brightmess LED be on
any tume that the Ardumo 1s powered-on. and that this LED
requires 350mA. What 1s the best way to supply power/current
to this LED?



