S.P Group of Institute

Internet of Things and its Applications Notes

Unit Name: 18.7 Use-case for building loT based Applications
Sub Unit: A. Using Arduino and sensors/actuators

Arduino J LED Blinking

F BIATA TANT & Arduino Uno & ATmega328P microcontroller @T GPIO pin output mode H TN LED I &R~
g ON 3717 OFF T259T o71aT &1 3 digital output HIT timing T 3SATH &IaT g

GPIO (General Purpose Input/Output) pin & LED &I fazfia Arduino Uno, LED, 220-330 Q resistor, breadboard 3717
#3T| LED Tah output device é pin HIGH gl U7 LED oferdt Jumper wires|
g 3T Low g u? gt &
-
Connection

Digital pin 13 — resistor » LED T anode (78T 1jﬂ{’); LED @T cathode (BT U3/fat side) - GNDI Built-in LED St pin 13 97
3uereer #

Frafafer | Code logic

setup() #panode(B, OUTPUT); loop() #digftaiwrite(li’, HIGH), delay(1000), digitalWrite(13, LOW), delay(1000)1 59 LED
OTIIAT | s ON 17 | Adbs OFF &t 21

T H=H?

OUTPUT wmode, digitalWrite(), delay() afz GPIO pin #1 current HATI External LED 3 FTY series resistor HAlaars é‘!

NIELIT O Level - M4-RS.I | T 0!
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Button & LED Glow / Blink

S GANT # Button &I GPIO input 3717 LED @Y GPIO output SIITAT I1dT & Button Zaet 4T Arduino input U@
LED =ITef @vaT & AT blinking @1 &I

Digital input 9&<Tl, button state GEHTTAT 31T I IATER G Arduino Uno, momentary push button, LED, 220-330 Q

output TAFET F2aT resistor, 10 kQ resistor (3 external pull-down), breadboard
317 wires|
e )
Connection Tadew
IReT faFeT: Button T TF TIRT pin 2, GIRT GND; code H pinMode(2, INPUT_PULLUP) | Z&Tst U reading LOW 2FftI LED: pin
13 — resistor - anode; cathode — GND|
Logic
buttonState = digitalRead(2); AfZ buttonState == LOW Br ar LED HIGH &9, 39T LOW| Blink =T ar pressed condition H
LED state 8ot 377 BT delay 31

INPUT_PULLUP #Iogfc 3ocT a‘ AT button HIGH, 8T 37T LOW| Button bounce bt & oI debounce (E?ET delay =T millis
SR logic) I4AANT #9)

\
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LDR JmenRa Automatic Night Lamp

LDR (Light Dependent Resistor) ® resistance It @ AR agercdt &1 Voltage divider 3 &T analog voltage
Arduino % ADC ZRT Ugdh e & LED =Te] &3 &l

ADC (Analog-to-Digital Converter) & analog sensor reading Arduino Uno, LDR, 10 kQ) resistor, LED, 220-330 Q resistor
AT 1T threshold JTERT control F3T 317 breadboard|

Voltage divider

SV = LDR —= junction = AO; junction = 10 kQ resistor - GNDI LED pin 9 (AT 13) - resistor » LED = GND| 3
arrangement H I &t U7 A0 reading JHTAT: gadr 2l

analogRead(A0) FF 0-1023 value TZ| Al reading threshold I T & (37RT), LED ON; 33T OFF| Threshold #T ardfaa erft
F wdlgrr 3 FATAAT F9

Divider # LDR 3717 fixed resistor @1 &19lg §gora UT reading @1 13RI ager Fahd g1 ADC reading voltage T digital TT g 77
sensor &1 I lux value & &t
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LM3S / DHTII Temperature—Humidity

Arduino F IR YATaRUMA sensor cilga temperature 3 humidity ATt o1 Fanddt &1 LM3S analog temperature
2T & DHTII digital T # temperature 37 humidity 2dT &l

fa®ea A: LM3S

Flat face Wﬁ?@#_&‘? HTH LM3S package & pins: VCC,
VOUT, GND (379aT module/datasheet @ pinout &Te) | VOUT
- A0/ Arduino ADC UZ: SV reference U3 o1aI31dT °C = (ADC
x 5.0 /1023) x 100]

fawea B: DHTI

VCC - SV (module #1 rating ), GND — GND, DATA —
digital pin 2| Bare sensor & pull-up resistor H1aeHa &I
AT & module H STFHT 19T BT 21

Library 3117 Code

DHTII & ToIT Adafruit DHT sensor library T Adafruit Unified Sensor dependency 3UHIT @&3: DHT dht(2, DHTII); dht.begin();
57 readTemperature() 3717 readHumidity() | LM3S @& T analogRead() TATT &l

e

& fRemd

DHT readings & &1 library ZRT ST AR & Invalid reading/NaN &Tiet] Sensor T TEF voltage g I exact pinout datasheet
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Sensor Data @I LCD YT ZHT=IT

S GART & Arduino sensor reading ofar & 37 LCD W' Tl 77 3 fe=mar 2l S user 13T mobile AT cloud &
R data ¢ FehT &l

et 12€ LED Connection
Arduino Uno, 16x2 LCD (12€ backpack IRA), sensor (2 LCD VCC — SV, GND — GND, SDA — Uno A4, SCL — Uno
LM3S IT DHTIN), jumper wires! AS| 3T Arduino board # 12C pins 31T & Fahel g Lep @1
12C address (3T 0x27 AT 0x3F) scan F3F Ghe #9)
' )

Libraries / Logic

LiguidCrystal_12C library 3 LCD initialize &% led.initQ), led.backlightQ, led.setCursor(), led print()| Sensor reading oieh7 Ugelt
line T label, Fﬁ line U value 317 unit ﬂa?ffr

JGTEIr Display

Temp: 27.5 C

Humidity: 61 % (DHTII & 3T%)
e &

12C address 3I7 contrast potentiometer &Te] LCD T sensor T GND HIAT &<AT ART| & foating/invalid readings T display
&%l I Uger validate #9

\
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MQI3S Air Quality Alert + LCD

MQI3S gas sensor module I analog signal UgeT Tah TeliRaT threshold @ HUT LED alert AT 1T &1 LCD W
reading 7T calibrated estimate TGHTHT pollution-monitoring prototype FTTAT T TehdT g

At Connections

Arduino Uno, MQ13S module, 16x2 12C LCD, LED @ 220- M®I3S VCC/GND — module rating & HJAR supply/common

330 Q resistor! GND; A0 — AOI LED — digital pin 3 & resistor @ &0, v
GND| LCD: SDA=AYG, SCL=AS (Uno)|

Logic / Display

analogRead(A0) I raw value &1 LCD T “Air raw:” 37 value TRHTD| A2 reading et T threshold I 378 & @ LED ON,
SIHYT OFF| Threshold WANT & AR a7 &3]

o

Raw ADC reading Her GHIOIT AQI AT ppm Tt g1 MQI3S @r warm-up, calibration, STITARUT i gas & HJHAR W’?g%IUT TIRE; 7F
?f%lfaEb' prototype g safety alarm T fadhed et

HRET

MQ)3S heater T & FaT & Module 1 voltage/pinout GiTel: oIRIT I Jf&F current GPIO T T o] Mains 30T Her
breadboard W & I3 ]
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HC-0S Bluetooth 3 Mobile Data 3117 LCD

HC-0S Bluetooth serial link @ &TRT mobile phone I Arduino @ text/command SITdT &1 Arduino command Teah
16x2 LCD T fg=mar g TE short-range connectivity T IGI&I0T ]

Connection Voltage HTaer=it

HC-05 TXD = Arduino SoftwareSerial RX pin 10; Arduino TX HC-0S breakout 97 VCC input 3FET SV e & eifder
pin 11 = voltage divider - HC-0S RXDI VEC/GND module & RX logic FTHTAT: 3.3V 1T &1 Arduino TX I HC-05 RX U7
board specification T T3t GND common! LED 12C: resistor divider/level shifter S19TZ] Bare module &I SV T ¢l
SDA=A4, SCL=AS]

Library / Logic

SoftwareSerial bluetooth(10,11); Serial monitor debugging @& ToITI bluetooth.available() 815 T character/string g led.clear(),
led.setCursor(), led print(data) | FGISET H Bluetooth serial terminal app I pair FIF text Hi]

UgeT baud rate (FFTT 9600, configuration TT 1a37) @Tel1 Pairing PIN module U 13917 incoming data # newline delimiter IF=T
gyt &

HC-0S Bluetooth Classic SPP & iPhoneliOS UZ FTHIH serial terminal compatibility AT ar Fard ]
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Bluetooth + Relay Home Automation

3T demo H mobile phone I Bluetooth command Arduino da 37Tt &1 Arduino GPIO relay module @Y AR @ear
& 317 I 3T load ON/OFF a2 &7 FiawelT 21

System Flow Low-voltage Connection

Mobile App — HC-0S Bluetooth serial = Arduino command HC-0S FI fawer UeT & voltage-divider T35 & 151 Relay IN

logic = GPIO output — Relay module — Load - Arduino digital pin 7; relay VCC/GND module specification
& 3R] Arduino, HC-05 ar relay &T GND JTHAT o (‘H’l?
module design SHHT HIT F2) |

Command Logic

Serial 9T “ON” Taiet @r relay pin AHT H: “OFF” W 13fsha #31 &% relay boards active-LOW & §—Yger 134T load wigror
% T& ONJOFF logic Tg=iat) LCD =18 Y status =10

g T

UEE relay contacts W FacT JIAYT low-voltage DC load T THEUT 91 Startup T output FI JIAPT OFF state H T& I Faer
FTFT commands THFTI]

Mains AC GTIaT & §3 STTH H mains Wiring/Fet contacts T 9| AC load JHTaRHF & T certified enclosed relay hardware,
fuse, insulation 31T TRIGIT electrician &T 3UANT & powered circuit F 7T DU
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