
 

Bapatla Engineering College :: Bapatla 

(Autonomous) 

Department of Electrical and Electronics Engineering 

 

INSTITUTE VISION  

 
• To build centers of excellence, impart high quality education and instill high standards of 

ethics and professionalism through strategic efforts of our dedicated staff, which allows the 

college to effectively adapt to the ever-changing aspects of education.  

• To empower the faculty and students with the knowledge, skills and innovative thinking to 

facilitate discovery in numerous existing and yet to be discovered fields of engineering, 

technology and interdisciplinary endeavors. 

 

INSTITUTE MISSION  

 

• Our Mission is to impart the quality education at par with global standards to the students 

from all over India and in particular those from the local and rural areas. 

• We continuously try to maintain high standards so as to make them technologically 

competent and ethically strong individuals who shall be able to improve the quality of life 

and economy of our country. 

 
DEPARTMENT VISION 

 

The Department of Electrical & Electronics Engineering will provide programs of the 

highest quality to produce globally competent technocrats who can address challenges of 

the millennium to achieve sustainable socio - economic development. 

 

DEPARTMENT MISSION 

 

M1:  To provide quality teaching blended with practical skills. 

 



M2:  To prepare the students ethically strong and technologically competent in the    field 

of Electrical and Electronics Engineering. 

 

M3:  To motivate the faculty and students in the direction of research and focus to fulfill 

social needs. 

 

PROGRAM OUTCOMES 

 

Program Outcomes Engineering Graduates will be able to 

PO1 Engineering knowledge 

Apply the knowledge of mathematics, science, 

engineering fundamentals, and an engineering 

specialization to the solution of complex engineering 

problems. 

PO2 Problem analysis 

Identify, formulate, review research literature, 

and analyze complex engineering problems 

reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and 

engineering sciences. 

PO3 
Design/development of 

solutions 

Design solutions for complex engineering 

problems and design system components or 

processes that meet the specified needs with 

appropriate consideration for the public health 

and safety, and the cultural, societal, and 

environmental considerations. 

PO4 
Conduct investigations of 

complex problems 

Use research-based knowledge and research 

methods including design of experiments, analysis 

and interpretation of data, and synthesis of the 

information to provide valid conclusions. 

PO5 Modern tool usage 

Create, select, and apply appropriate techniques, 

resources, and modern engineering and IT tools 

including prediction and modeling to complex 

engineering activities with an understanding of the 

limitations. 

PO6 The engineer and society 

Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal 

and cultural issues and the consequent 

responsibilities relevant to the professional 

engineering practice. 

PO7 
Environment and 

sustainability 

Understand the impact of the professional 

engineering solutions in societal and 

environmental contexts, and demonstrate the 

knowledge of, and need for sustainable 

development. 



Program Outcomes Engineering Graduates will be able to 

PO8 Ethics 

Apply ethical principles and commit to professional 

ethics and responsibilities and norms of the 

engineering practice 

PO9 Individual and team work 

Function effectively as an individual, and as a 

member or leader in diverse teams, and in 

multidisciplinary settings. 

PO10 Communication 

Communicate effectively on complex engineering 

activities with the engineering community and with 

society at large, such as, being able to comprehend 

and write effective reports and design 

documentation, make effective presentations, and 

give and receive clear instructions. 

PO11 
Project management and 

finance 

Demonstrate knowledge and understanding of 

the engineering and management principles and 

apply these to one’s own work, as a member and 

leader in a team, to manage projects and in 

multidisciplinary environments. 

PO12 Life-long learning 

Recognize the need for, and have the preparation 

and ability to engage in independent and life-long 

learning in the broadest context of technological 

change 
 

 

PROGRAM SPECIFIC OUTCOMES (PSOs) 

 

PSO1 The Electrical and Electronics Engineering graduates are capable of applying the knowledge 

of mathematics and sciences in modern power industry. 

PSO2 Analyze and design efficient systems to generate, transmit, distribute and utilize electrical 

energy to meet social needs using power electronic systems. 

PSO3 Electrical Engineers are capable to apply principles of management and economics for 

providing better services to the society with the technical advancements in renewable and 

sustainable energy integration 

 

 



INTERNET OF THINGS LAB 

3/4 EEE            V semester              Code: 20EEL501 

LIST OF EXPERIMENTS: 

Mandatory Experiments: 

1. a) Familiarization with Arduino/Raspberry Pi and perform necessary software installation. 

    b) Study the fundamental IOT Software & Components. 

2. a) Interface LED & Buzzer with Arduino and write a program to turn ON LED for 1 sec with a delay 

of 2seec. 

  b) Interface LED & Buzzer with Raspberry Pi and write a program to turn ON LEDfor 1 sec with a 

delay of 2seec. 

3. a) Implement two-way traffic control using Arduino. 

b) Implement two-way traffic control using Raspberry Pi 

4. a)  Interface DHT11 sensor with Arduino and write a program to print temperature and humidity 

readings. 

b) Interface PIR sensor with Arduino and write a program to turn ON LED at sensor detection. 

5. Interface Stepper motor with Arduino and write a program to control stepper motor. 

6. Interface OLED with Arduino and write a program to print temperature and humidity readings on it. 

Application Oriented Experiments: 

7. Interface servo motor using with Raspberry Pi and write a program to control servo motor. 

8. Write a program for weather monitoring station and handling temperature & humidity values on 

cloud platform. 

9. Design of digital dc voltmeter and ammeter using Arduino uno. 

10. Design home automation using Raspberry pi. 

11. Servo Motor control With Esp32.  

12. Measurement of Power and Energy using Arduino. 

13. Over/Under Voltage Protection of Home Appliances using Arduino uno & NODE MCU. 

14. Design smart irrigation system and analyze data using cloud platform. 

15. Detection of induction motor fault using IOT. 

Note: Minimum 10 experiments should be conducted 
Bapatla Engineering College: Bapatla 

(AUTONOMOUS) 

Department of Electrical & Electronics Engineering 



 

 1. a ) Familiarization with Arduino/Raspberry Pi and perform necessary software installation.  

      b) Study the fundamental IOT Software & Components 

 

 

 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

  
 

 

 

 

 
 

 
 

 

 

 
 

 
 

 

 

 

 
 

       
 

 

 

 
 

 
 

 

 

 

 
 

 
 

 
 

 

 

 

 
 

 
 

 

 

 
 

 
 

 
 

 

 

 

 
 

 
 

 

 

 

 
 

 

  

 

 
 

 

 

 

 
 

 
 

 

 



 

 

 

 

 

 

 

 
 

 

 

 

 

 
 



 

 
 

 

 
 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

            
 

 

 

 

 

 

 
 

 

 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 

 
 

 

 



 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 
 

 

 



 

 

 

 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

 
 

 

 

 
 

 
 

 

 

 
 

 
 

 

 

 



 

 
  

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



 

 2. a) To interface LED & Buzzer with Arduino and write a program to turn ON LED for 1 sec 

after every 2    seconds.  

 

     b) To interface LED & Buzzer  with Raspberrypi  and write a program to turn ON LED for 

1 sec after every 2    seconds. 

 

 

 

Experiment No - 2 (A) 

AIM : To Interface LED with Arduino and write a program to turn ON LED for 1 Sec after 

every 2 seconds. 

RESOURCE REQUIRED:  Arduino IDE Software, Arduino Uno, LED, Buzzer, Bread 

board. 

 

       CIRCUIT DIAGRAM: 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

PROCEDURE : 

1. Make the connection as per the circuit diagram. 

2. Open the Arduino IDE in computer and write the program.  

3. Compile the program for any errors and upload it to the Arduino. 

4. Observe the LED ON time delay of 1 second and OFF time delay of          2 seconds. 

 

 

 

 



 

CODE: 

 
const int led=13; 

const int buzzer=12; 

void setup()  

{ 

pinMode(led,OUTPUT); 

pinMode(buzzer,OUTPUT); 

 

} 

 

void loop() 

{ 

digitalWrite(led,HIGH); 

digitalWrite(buzzer,HIGH); 

delay (1000); 

digitalWrite(led,LOW); 

digitalWrite(buzzer,LOW); 

delay (1000); 

} 

 
 

RESULT: 

 



 

Experiment No- 2 (B) 

AIM : To interface LED & Buzzer  with RaspberryPi  and write a program to turn ON   

LED for 1 sec after every 2    seconds. 

Resource Required: Raspberrypi , LED, ,bread board, Monitor 

 
Circuit diagram: 

 

 

 
 

 

 
 CODE:  

 

Using BCM PINS 

 

from gpiozero import Buzzer 

from gpiozero import LED 

from time import sleep 

buzzer=Buzzer(23) 

led=LED(24) 

while True: 

    buzzer.on() 

    led.on() 

    sleep(0.5) 

    buzzer.off() 

    led.off() 

    sleep(0.5) 

 



 

 

Using Board PINS 

 

from gpiozero import Buzzer 

import RPi.GPIO as GPIO 

import time 

GPIO.setmode(GPIO.BOARD) 

GPIO.setup(16, GPIO.OUT) 

GPIO.setup(18, GPIO.OUT) 

 

while True: 

    GPIO.output(16, True) 

    GPIO.output(18, True) 

    time.sleep(0.5) 

    GPIO.output(16, False) 

    GPIO.output(18, False) 

    time.sleep(0.5) 

   

 

CIRCUIT DIAGRAM: 

 
 

 

             

  

 

 

 

 

 

Procedure : 

1.Make the connections as per the circuit diagram 

2.Open python & type the program. 

3.Run the program & verify the output. 

 

               RESULT:   



 

 3.  a) Implement two-way traffic control using Arduino.  

       

 AIM: To implement two-way traffic control using Arduino Uno 

Components Required: Arduino Uno, LED’S,Bread board, Jumper Wires 

Circuit Diagram: 

 

 

CODE: 

int red1=1; 

int yellow1=2; 

int green1=3; 

int red2=4; 

int yellow2=5; 

int green2=6; 

void setup() 

{ 



pinMode(red1,OUTPUT); 

pinMode(yellow1,OUTPUT); 

pinMode(green1,OUTPUT); 

pinMode(red2,OUTPUT); 

pinMode(yellow2,OUTPUT); 

pinMode(green2,OUTPUT); 

} 

void loop() 

{ 

digitalWrite(green1,HIGH); 

digitalWrite(red2,HIGH); 

delay(10000); 

digitalWrite(red1,LOW); 

digitalWrite(yellow1,LOW); 

digitalWrite(yellow2,LOW); 

digitalWrite(green2,LOW); 

 

digitalWrite(green1,LOW); 

digitalWrite(yellow1,HIGH); 

digitalWrite(yellow2,HIGH); 

delay(5000); 

digitalWrite(yellow1,LOW); 

digitalWrite(yellow2,LOW); 

digitalWrite(red1,LOW); 

digitalWrite(red2,LOW); 

digitalWrite(green2,LOW); 

 

digitalWrite(red1,HIGH); 



digitalWrite(green2,HIGH); 

delay(10000); 

digitalWrite(red1,LOW); 

digitalWrite(green2,LOW); 

digitalWrite(yellow1,LOW); 

digitalWrite(green1,LOW); 

digitalWrite(red2,LOW); 

digitalWrite(yellow2,LOW); 

} 

 

Procedure: 

 

1.Make the connections as per circuit diagram 

2.Open Arduino Ide & type the program 

3.Compile & upload the program in to Arduino Uno board. 

4.Verify the output. 

 

 

Result: 

 

 

 

 

 

 

 

 

 



b) Implement two-way traffic control using Raspberry Pi 

AIM:  To implement two-way traffic control using Raspberry Pi 

Components Required: Raspberry Pi, LED’S, Bread board, Jumper Wires 

Circuit Diagram: 

 

Raspberry Pi Board: 

 

 



CODE: 

 

 

 



Procedure: 

1.Make the connections as per circuit diagram. 

2.Open python & type the program. 

3.Run the program & verify the output. 

 

 

Result: 



 

 4.  a) Interface DHT11 sensor with Arduino and write a program to print temperature and    

humidity readings.  

 

       

 AIM: To Interface DHT11 sensor with Arduino and write a program to print temperature and    

humidity readings 

Components Required: Arduino Uno, DHT-11 Sensor , Bread board, Jumper Wires. 

Circuit Diagram: 

 

 

 

CODE: 

#include <dht.h> 

#define dht_apin A0 

dht DHT; 



void setup () 

{ 

  Serial.begin(9600); 

  delay(500); 

  Serial.println('DHT11 HUMIDITY& Temperature sensor\n\n'); 

  delay(1000); 

} 

void loop() 

{ 

  DHT.read11(dht_apin); 

Serial.print("current Humidity="); 

Serial.print(DHT.humidity); 

Serial.print('%'); 

Serial.print("temperature="); 

Serial.print(DHT.temperature); 

Serial.println('C'); 

delay(5000); 

} 

 

 

Procedure: 

1.Make the connections as per circuit diagram 

2.Add DHT sensor libraries to Arduino Ide 

3.Open Arduino Ide & type the program 

4.Compile the program & upload it to Arduino uno board. 

5.Verify the output. 

 

Result: 



b) Interface PIR sensor with Arduino and write a program to turn ON LED at sensor   

detection  

 

AIM:  To Interface PIR sensor with Arduino and write a program to turn ON LED at sensor   

detection 

Components Required: PIR Sensor,Arduion Uno ,Bread board, Jumper Wires 

Circuit Diagram: 

 

 

 

 

 

 

 



 

CODE: 

// Define PIR sensor pin 

int pirSensor = 2; // You can connect the PIR sensor to digital pin 2 of Arduino 

 

// Define LED pin 

int ledPin = 13; // Built-in LED on most Arduino boards is connected to digital pin 13 

 

void setup() { 

  // Initialize the PIR sensor pin as an input 

  pinMode(pirSensor, INPUT); 

  

  // Initialize the LED pin as an output 

  pinMode(ledPin, OUTPUT); 

  

  // Serial communication for debugging 

  Serial.begin(9600); 

} 

 

void loop() { 

  // Read the PIR sensor value 

  int motionSensorValue = digitalRead(pirSensor); 

  

  // Check if motion is detected 

  if (motionSensorValue == HIGH) { 

    // Motion detected, turn on the LED 

    digitalWrite(ledPin, HIGH); 

    Serial.println("Motion Detected!"); 

    delay(1000); // Delay for 1 second to avoid rapid toggling of the LED 

  } else { 

    // No motion, turn off the LED 

    digitalWrite(ledPin, LOW); 

    Serial.println("No Motion"); 

    delay(1000); // Delay for 1 second 

  } 

} 

 

 

 

 



 

Procedure: 

 

1.Make the connections as per circuit diagram 

2.Add PIR sensor libraries to Arduino Ide. 

3.Open Arduino Ide & type the program 

4.Compile the program & upload it to Arduino Uno board. 

5.Verify the output. 

 

 

 

Result:  



 

 5.  Interface Stepper motor with Arduino and write a program to control stepper motor  

 

 AIM: To Interface Stepper motor with Arduino and write a program to control stepper motor 

Components Required: Arduino Uno, Stepper motor Bread board, Jumper Wires. 

Circuit Diagram: 

 

 

 

CODE: 

/* Stepper Motor Control */ 

 

#include <Stepper.h> 

const int stepsPerRevolution = 2000; 

// change this to fit the number of steps per revolution 

// for your motor 



// initialize the stepper library on pins 8 through 11: 

Stepper myStepper(stepsPerRevolution, 9, 10, 11, 12); 

 

void setup() { 

   // set the speed at 60 rpm: 

   myStepper.setSpeed(5); 

   // initialize the serial port: 

   Serial.begin(9600); 

} 

 

void loop() { 

   // step one revolution in one direction: 

   Serial.println("clockwise"); 

   myStepper.step(stepsPerRevolution); 

   delay(500); 

   // step one revolution in the other direction: 

   Serial.println("counterclockwise"); 

   myStepper.step(-stepsPerRevolution); 

   delay(500); 

} 

 

Procedure: 

1.Make the connections as per circuit diagram 

2.Open Arduino Ide & type the program 

3.Compile the program & upload it to Arduino Uno board. 

4.Verify the output. 

 

Result:  



 

 6.  Interface OLED with Arduino and write a program to print temperature and humidity 

readings on it.  

 

 

 AIM: To Interface OLED & DHT-11 sensor with Arduino and write a program to print 

temperature and humidity readings on it 

Components Required: Arduino Uno, DHT-11 Sensor, OLED screen, Bread board, Jumper 

Wires. 

Circuit Diagram: 

 



CODE: 

 

#include <Wire.h> 

#include <Adafruit_GFX.h> 

#include <Adafruit_SH1106.h> 

#include <Adafruit_Sensor.h> 

#include "DHT.h" 

 

 

#define SCREEN_WIDTH 128 // OLED display width, in pixels 

#define SCREEN_HEIGHT 64 // OLED display height, in pixels 

 

#define OLED_RESET 1 

Adafruit_SH1106 display(OLED_RESET); 

 

#define DHTPIN 2     // Digital pin connected to the DHT sensor 

 

// Uncomment the type of sensor in use: 

#define DHTTYPE    DHT11     // DHT 11 

//#define DHTTYPE    DHT22     // DHT 22 (AM2302) 

//#define DHTTYPE    DHT21     // DHT 21 (AM2301) 

 

DHT dht(DHTPIN, DHTTYPE); 

 

void setup() { 

  Serial.begin(9600); 

  dht.begin(); 

  display.begin(SH1106_SWITCHCAPVCC, 0x3C); 



  delay(2000); 

  display.clearDisplay(); 

  display.setTextColor(WHITE); 

} 

 

void loop() { 

  delay(5000); 

 

  //read temperature and humidity 

  float t = dht.readTemperature(); 

  float h = dht.readHumidity(); 

  if (isnan(h) || isnan(t)) { 

    Serial.println("Failed to read from DHT sensor!"); 

  } 

 

  //clear display 

  display.clearDisplay(); 

 

  // display temperature 

  display.setTextSize(1); 

  display.setCursor(0,0); 

  display.print("Temperature: "); 

  display.setTextSize(2); 

  display.setCursor(0,10); 

  display.print(t); 

  display.print(" "); 

  display.setTextSize(1); 

  display.cp437(true); 



  display.write(167); 

  display.setTextSize(2); 

  display.print("C"); 

   

  // display humidity 

  display.setTextSize(1); 

  display.setCursor(0, 35); 

  display.print("Humidity: "); 

  display.setTextSize(2); 

  display.setCursor(0, 45); 

  display.print(h); 

  display.print(" %");  

   

  display.display();  

} 

 

Procedure: 

1.Make the connections as per the circuit diagram 

2.Open Arduino IDE software & type the program. 

3.Add required libraries to Arduino Ide 

4. Compile & upload the  program to Arduino Uno 

5.Verify the output. 

 

Result:  

 



 

EXP .NO. 7. To interface Servo motor with Raspberry Pi and write a program to run 

motor 180o  in 10 steps and turning back to  90o for 2 seconds and Turning 

back to 0 degrees. 

 

AIM : To understand the Raspberry Pi , Servo Motor Interface and how to control a simple 

Servo Motor using Raspberry Pi. 

 

 

Components Required: Servo  Motor ,Raspberry pi ,Jumper  wires 

Circuit: 

 

 

  
 

 

CODE: 
 

# Import libraries 

import RPi.GPIO as GPIO 

import time 

# Set GPIO numbering mode 

GPIO.setmode(GPIO.BOARD) 

# Set pin 11 as an output, and set servo1 as pin 11 as PWM 

GPIO.setup(11,GPIO.OUT) 

servo1 = GPIO.PWM(11,50) # Note 11 is pin, 50 = 50Hz pulse 

#start PWM running, but with value of 0 (pulse off) 

servo1.start(0) 

print ("Waiting for 2 seconds") 

time.sleep(2) 

#Let's move the servo! 

print ("Rotating 180 degrees in 10 steps") 

# Define variable duty 



duty = 2 

# Loop for duty values from 2 to 12 (0 to 180 degrees) 

while duty <= 12: 

    servo1.ChangeDutyCycle(duty) 

    time.sleep(1) 

    duty = duty + 1 

# Wait a couple of seconds 

time.sleep(2) 

# Turn back to 90 degrees 

print ("Turning back to 90 degrees for 2 seconds") 

servo1.ChangeDutyCycle(7) 

time.sleep(2) 

#turn back to 0 degrees 

print ("Turning back to 0 degrees") 

servo1.ChangeDutyCycle(2) 

time.sleep(0.5) 

servo1.ChangeDutyCycle(0) 

#Clean things up at the end 

servo1.stop() 

GPIO.cleanup() 

 

 
Procedure : 

1. Make the connections as per the circuit diagram  

2. Connect Raspberry pi board to computer monitor & switch on supply. 

3. After giving supply, Raspbian OS home screen will open on monitor. 

4. Click on Raspberry icon select programming option & click on python Ide. 

5. New window will open, type program & click on save & Run the program. 

6. If there are no errors program will execute directly otherwise errors will display on 

the screen. 

7. Observe the output . 

 

 

 
RESULT : 



 

EXP .NO. 8. Write a program for weather monitoring station and handling 

temperature & humidity values on cloud platform 

 

 

AIM : To  Write a program for weather monitoring station and handling temperature &  

humidity values on cloud platform 

 

Resources Required:  Proteus software, Computer 

Circuit diagram: 

 

  

 

 

 

 

 



CODE: 

 

# Modules 

from goto import * 

import time 

import var 

import pio 

import resource 

import spidev 

import RPi.GPIO as GPIO 

import urllib.request 

import requests 

import smbus 

from ctypes import c_short 

 

# Peripheral Configuration Code (do not edit) 

#---CONFIG_BEGIN--- 

import cpu 

import FileStore 

import VFP 

import Ports 

 

def peripheral_setup () : 

# Peripheral Constructors 

 pio.cpu=cpu.CPU () 

 pio.storage=FileStore.FileStore () 

 pio.server=VFP.VfpServer () 

 pio.uart=Ports.UART () 

 pio.storage.begin () 

 pio.server.begin (0) 

# Install interrupt handlers 

 

def peripheral_loop () : 

 pass 

 

#---CONFIG_END--- 

 

# Open SPI bus 

spi = spidev.SpiDev() 

spi.open(0,0) 

 

# Define GPIO to LCD mapping 

LCD_RS = 4 

LCD_E  = 17 

LCD_D4 = 18 

LCD_D5 = 27 

LCD_D6 = 22 

LCD_D7 = 23 

Relay_pin= 24 

Rain_sensor = 25 

# Define sensor channels 

temp_channel  = 0 

Moisture_channel =1 

 

''' 



define pin for lcd 

''' 

# Timing constants 

E_PULSE = 0.0005 

E_DELAY = 0.0005 

delay = 1 

 

 

 

GPIO.setup(LCD_E, GPIO.OUT)  # E 

GPIO.setup(LCD_RS, GPIO.OUT) # RS 

GPIO.setup(LCD_D4, GPIO.OUT) # DB4 

GPIO.setup(LCD_D5, GPIO.OUT) # DB5 

GPIO.setup(LCD_D6, GPIO.OUT) # DB6 

GPIO.setup(LCD_D7, GPIO.OUT) # DB7 

GPIO.setup(Relay_pin, GPIO.OUT) # Motor_1 

GPIO.setup(Rain_sensor, GPIO.IN) 

# Define some device constants 

LCD_WIDTH = 16    # Maximum characters per line 

LCD_CHR = True 

LCD_CMD = False 

LCD_LINE_1 = 0x80 # LCD RAM address for the 1st line 

LCD_LINE_2 = 0xC0 # LCD RAM address for the 2nd line 

 

''' 

Function Name :lcd_init() 

Function Description : this function is used to initialized lcd by sending the different 

commands 

''' 

def lcd_init(): 

  # Initialise display 

  lcd_byte(0x33,LCD_CMD) # 110011 Initialise 

  lcd_byte(0x32,LCD_CMD) # 110010 Initialise 

  lcd_byte(0x06,LCD_CMD) # 000110 Cursor move direction 

  lcd_byte(0x0C,LCD_CMD) # 001100 Display On,Cursor Off, Blink Off 

  lcd_byte(0x28,LCD_CMD) # 101000 Data length, number of lines, font size 

  lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

  time.sleep(E_DELAY) 

''' 

Function Name :lcd_byte(bits ,mode) 

Fuction Name :the main purpose of this function to convert the byte data into bit and send to 

lcd port 

''' 

def lcd_byte(bits, mode): 

  # Send byte to data pins 

  # bits = data 

  # mode = True  for character 

  #        False for command 

  

  GPIO.output(LCD_RS, mode) # RS 

  

  # High bits 

  GPIO.output(LCD_D4, False) 

  GPIO.output(LCD_D5, False) 

  GPIO.output(LCD_D6, False) 



  GPIO.output(LCD_D7, False) 

  if bits&0x10==0x10: 

    GPIO.output(LCD_D4, True) 

  if bits&0x20==0x20: 

    GPIO.output(LCD_D5, True) 

  if bits&0x40==0x40: 

    GPIO.output(LCD_D6, True) 

  if bits&0x80==0x80: 

    GPIO.output(LCD_D7, True) 

  

  # Toggle 'Enable' pin 

  lcd_toggle_enable() 

  

  # Low bits 

  GPIO.output(LCD_D4, False) 

  GPIO.output(LCD_D5, False) 

  GPIO.output(LCD_D6, False) 

  GPIO.output(LCD_D7, False) 

  if bits&0x01==0x01: 

    GPIO.output(LCD_D4, True) 

  if bits&0x02==0x02: 

    GPIO.output(LCD_D5, True) 

  if bits&0x04==0x04: 

    GPIO.output(LCD_D6, True) 

  if bits&0x08==0x08: 

    GPIO.output(LCD_D7, True) 

  

  # Toggle 'Enable' pin 

  lcd_toggle_enable() 

''' 

Function Name : lcd_toggle_enable() 

Function Description:basically this is used to toggle Enable pin 

''' 

def lcd_toggle_enable(): 

  # Toggle enable 

  time.sleep(E_DELAY) 

  GPIO.output(LCD_E, True) 

  time.sleep(E_PULSE) 

  GPIO.output(LCD_E, False) 

  time.sleep(E_DELAY) 

''' 

Function Name :lcd_string(message,line) 

Function  Description :print the data on lcd  

''' 

def lcd_string(message,line): 

  # Send string to display 

  

  message = message.ljust(LCD_WIDTH," ") 

  

  lcd_byte(line, LCD_CMD) 

  

  for i in range(LCD_WIDTH): 

    lcd_byte(ord(message[i]),LCD_CHR) 

 

 



 

  

# Function to read SPI data from MCP3008 chip 

# Channel must be an integer 0-7 

def ReadChannel(channel): 

  adc = spi.xfer2([1,(8+channel)<<4,0]) 

  data = ((adc[1]&3) << 8) + adc[2] 

  return data 

 

  

# Function to calculate temperature from 

# TMP36 data, rounded to specified 

# number of decimal places. 

def ConvertTemp(data,places): 

  

  # ADC Value 

  # (approx)  Temp  Volts 

  #    0      -50    0.00 

  #   78      -25    0.25 

  #  155        0    0.50 

  #  233       25    0.75 

  #  310       50    1.00 

  #  465      100    1.50 

  #  775      200    2.50 

  # 1023      280    3.30 

  

  temp = ((data * 330)/float(1023)) 

  temp = round(temp,places) 

  return temp 

  

def thingspeak_post(temp,moisture_level,pressure,rain_data): 

    URl='https://api.thingspeak.com/update?api_key=' 

    #Enter Your Private Key here 

    KEY='TTVU38XV7HU2I6GR' 

    

HEADER='&field1={}&field2={}&field3={}&field4={}'.format(temp,moisture_level,pressu

re,rain_data) 

    NEW_URL=URl+KEY+HEADER 

    print(NEW_URL) 

    data=urllib.request.urlopen(NEW_URL) 

    print(data) 

  

DEVICE = 0x77 # Default device I2C address 

  

#bus = smbus.SMBus(0)  # Rev 1 Pi uses 0 

bus = smbus.SMBus(1) # Rev 2 Pi uses 1  

  

def convertToString(data): 

  # Simple function to convert binary data into 

  # a string 

  return str((data[1] + (256 * data[0])) / 1.2) 

 

def getShort(data, index): 

  # return two bytes from data as a signed 16-bit value 

  return c_short((data[index] << 8) + data[index + 1]).value 



 

def getUshort(data, index): 

  # return two bytes from data as an unsigned 16-bit value 

  return (data[index] << 8) + data[index + 1] 

 

def readBmp180Id(addr=DEVICE): 

  # Chip ID Register Address 

  REG_ID     = 0xD0 

  (chip_id, chip_version) = bus.read_i2c_block_data(addr, REG_ID, 2) 

  return (chip_id, chip_version) 

   

def readBmp180(addr=DEVICE): 

  # Register Addresses 

  REG_CALIB  = 0xAA 

  REG_MEAS   = 0xF4 

  REG_MSB    = 0xF6 

  REG_LSB    = 0xF7 

  # Control Register Address 

  CRV_TEMP   = 0x2E 

  CRV_PRES   = 0x34  

  # Oversample setting 

  OVERSAMPLE = 3    # 0 - 3 

   

  # Read calibration data 

  # Read calibration data from EEPROM 

  cal = bus.read_i2c_block_data(addr, REG_CALIB, 22) 

 

  # Convert byte data to word values 

  AC1 = getShort(cal, 0) 

  AC2 = getShort(cal, 2) 

  AC3 = getShort(cal, 4) 

  AC4 = getUshort(cal, 6) 

  AC5 = getUshort(cal, 8) 

  AC6 = getUshort(cal, 10) 

  B1  = getShort(cal, 12) 

  B2  = getShort(cal, 14) 

  MB  = getShort(cal, 16) 

  MC  = getShort(cal, 18) 

  MD  = getShort(cal, 20) 

 

  # Read temperature 

  bus.write_byte_data(addr, REG_MEAS, CRV_TEMP) 

  time.sleep(0.005) 

  (msb, lsb) = bus.read_i2c_block_data(addr, REG_MSB, 2) 

  UT = (msb << 8) + lsb 

 

  # Read pressure 

  bus.write_byte_data(addr, REG_MEAS, CRV_PRES + (OVERSAMPLE << 6)) 

  time.sleep(0.04) 

  (msb, lsb, xsb) = bus.read_i2c_block_data(addr, REG_MSB, 3) 

  UP = ((msb << 16) + (lsb << 8) + xsb) >> (8 - OVERSAMPLE) 

 

  # Refine temperature 

  X1 = ((UT - AC6) * AC5) >> 15 

  X2 = (MC << 11) / (X1 + MD) 



  B5 = X1 + X2 

  #temperature = int(B5 + 8) >> 4 

 

  # Refine pressure 

  B6  = B5 - 4000 

  B62 = int(B6 * B6) >> 12 

  X1  = (B2 * B62) >> 11 

  X2  = int(AC2 * B6) >> 11 

  X3  = X1 + X2 

  B3  = (((AC1 * 4 + X3) << OVERSAMPLE) + 2) >> 2 

 

  X1 = int(AC3 * B6) >> 13 

  X2 = (B1 * B62) >> 16 

  X3 = ((X1 + X2) + 2) >> 2 

  B4 = (AC4 * (X3 + 32768)) >> 15 

  B7 = (UP - B3) * (50000 >> OVERSAMPLE) 

 

  P = (B7 * 2) / B4 

 

  X1 = (int(P) >> 8) * (int(P) >> 8) 

  X1 = (X1 * 3038) >> 16 

  X2 = int(-7357 * P) >> 16 

  pressure = int(P + ((X1 + X2 + 3791) >> 4)) 

 

  return (pressure/100.0) 

  

 

# Define delay between readings 

delay = 5 

lcd_init() 

lcd_string("welcome ",LCD_LINE_1) 

time.sleep(1) 

lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

lcd_string("Weather Monitoring ",LCD_LINE_1) 

lcd_string("System ",LCD_LINE_2) 

time.sleep(1) 

lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

# Main function 

def main () : 

# Setup 

 peripheral_setup() 

 peripheral_loop() 

 #Motor Status 

 motor_status = 0  

# Infinite loop 

 while 1 : 

 

  temp_level = ReadChannel(temp_channel)  

  temp       = ConvertTemp(temp_level,2) 

  

  # Print out results 

  lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

  lcd_string("Temperature  ",LCD_LINE_1) 

  lcd_string(str(temp),LCD_LINE_2) 

  time.sleep(0.1) 



   

  moisture_level = ReadChannel(Moisture_channel)  

  # Print out results 

  lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

  lcd_string("Moisture Level  ",LCD_LINE_1) 

  lcd_string(str(moisture_level),LCD_LINE_2) 

  time.sleep(0.1) 

   

  #Rain Sesnor Data 

  rain_data = GPIO.input(Rain_sensor) 

   

  #Pressure Sensor Data 

  (chip_id, chip_version) = readBmp180Id() 

  pressure=readBmp180() 

  lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

  lcd_string("Pressure Value ",LCD_LINE_1) 

  lcd_string(str(pressure),LCD_LINE_2) 

  time.sleep(0.1)  

   

  #Send data on thing speak server 

  thingspeak_post(temp,moisture_level,pressure,rain_data) 

 

 

Procedure: 

 

1.Open Proteus software & design the circuit as per the circuit diagram. 

 

2.Type the program on source code & add all required libraries. 

 

3. Create account on www.thingsspeak.com    , create one new channel  & enter data as per   

circuit. 

 

4.Simulate the circuit & verify the output. 

 

 

Result: 

   

   

http://www.thingsspeak.com/


 

EXP .NO. 9.  Design of digital dc voltmeter and ammeter using Arduino uno.  

 

 

 

AIM : To  design of digital dc voltmeter and ammeter using Arduino uno.  

 

 

 

Resources Required:  Proteus software,Computer 

Circuit: 

 

 

  

 

CODE: 
 

// Variables for Measured Voltage and Calculated Current 

double Vout = 0; 

double Current = 0; 

  

// Constants for Scale Factor 

// Use one that matches your version of ACS712 

  

const double scale_factor = 0.185; // 5A 

//const double scale_factor = 0.1; // 20A 

//const double scale_factor = 0.066; // 30A 

  

// Constants for A/D converter resolution 

// Arduino has 10-bit ADC, so 1024 possible values 

// Reference voltage is 5V if not using AREF external reference 

// Zero point is half of Reference Voltage 



  

const double vRef = 5.00; 

const double resConvert = 1024; 

double resADC = vRef/resConvert; 

double zeroPoint = vRef/2; 

  

  

void setup(){ 

  Serial.begin(9600); 

} 

  

void loop(){ 

   

  // Vout is read 1000 Times for precision 

  for(int i = 0; i < 1000; i++) { 

    Vout = (Vout + (resADC * analogRead(A0)));   

    delay(1); 

  } 

   

  // Get Vout in mv 

  Vout = Vout /1000; 

   

  // Convert Vout into Current using Scale Factor 

  Current = (Vout - zeroPoint)/ scale_factor;                   

  

  // Print Vout and Current to two Current = ");                   

  

  Serial.print("Vout = ");           

  Serial.print(Vout,2); 

  Serial.print(" Volts");                             

  Serial.print("\t Current = ");                   

  Serial.print(Current,2); 

  Serial.println(" Amps");                             

  

  delay(1000); 

} 

 

Procedure: 

 

1.Open Proteus software & design the circuit. 

2.Open Arduino IDE & type the program. 

3.Compile & upload the program in to Proteus. 

4.Simulate the circuit & verify the output. 

 

 
RESULT : 



                 EXP .NO. 10. Design home automation using Raspberry Pi 

 

AIM : To  design  home automation using Raspberry Pi .  
 

Resources Required:  Proteus software, Computer 

Circuit: 

 
  

 



CODE: 
 

import spidev 

import time 

import RPi.GPIO as GPIO 

import pio 

import Ports 

 

GPIO.setmode(GPIO.BOARD) 

GPIO.setwarnings(False) 

 

pio.uart=Ports.UART () # Define serial port 

 

# Open SPI bus 

spi = spidev.SpiDev() 

spi.open(0,0) 

 

# Define GPIO to LCD mapping 

LCD_RS = 7 

LCD_E  = 11 

LCD_D4 = 12 

LCD_D5 = 13 

LCD_D6 = 15 

LCD_D7 = 16 

bulb_pin =  32 

motor_pin =  18 

pir_pin = 31 

gas_pin = 29 

buzzer_pin =33 

# Define sensor channels 

ldr_channel = 0 

temp_channel  = 1 

''' 

define pin for lcd 

''' 

# Timing constants 

E_PULSE = 0.0005 

E_DELAY = 0.0005 

delay = 1 

 

 

 

GPIO.setup(LCD_E, GPIO.OUT)  # E 

GPIO.setup(LCD_RS, GPIO.OUT) # RS 

GPIO.setup(LCD_D4, GPIO.OUT) # DB4 

GPIO.setup(LCD_D5, GPIO.OUT) # DB5 

GPIO.setup(LCD_D6, GPIO.OUT) # DB6 

GPIO.setup(LCD_D7, GPIO.OUT) # DB7 

GPIO.setup(bulb_pin, GPIO.OUT) # DB7 



GPIO.setup(motor_pin, GPIO.OUT) # DB7 

GPIO.setup(buzzer_pin, GPIO.OUT) # DB7 

GPIO.setup(gas_pin, GPIO.IN) # DB7 

GPIO.setup(pir_pin, GPIO.IN) # DB7 

# Define some device constants 

LCD_WIDTH = 16    # Maximum characters per line 

LCD_CHR = True 

LCD_CMD = False 

LCD_LINE_1 = 0x80 # LCD RAM address for the 1st line 

LCD_LINE_2 = 0xC0 # LCD RAM address for the 2nd line 

 

 

 

''' 

Function Name :lcd_init() 

Function Description : this function is used to initialized lcd by sending the different 

commands 

''' 

def lcd_init(): 

  # Initialise display 

  lcd_byte(0x33,LCD_CMD) # 110011 Initialise 

  lcd_byte(0x32,LCD_CMD) # 110010 Initialise 

  lcd_byte(0x06,LCD_CMD) # 000110 Cursor move direction 

  lcd_byte(0x0C,LCD_CMD) # 001100 Display On,Cursor Off, Blink Off 

  lcd_byte(0x28,LCD_CMD) # 101000 Data length, number of lines, font size 

  lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

  time.sleep(E_DELAY) 

''' 

Function Name :lcd_byte(bits ,mode) 

Fuction Name :the main purpose of this function to convert the byte data into bit and send to 

lcd port 

''' 

def lcd_byte(bits, mode): 

  # Send byte to data pins 

  # bits = data 

  # mode = True  for character 

  #        False for command 

  

  GPIO.output(LCD_RS, mode) # RS 

  

  # High bits 

  GPIO.output(LCD_D4, False) 

  GPIO.output(LCD_D5, False) 

  GPIO.output(LCD_D6, False) 

  GPIO.output(LCD_D7, False) 

  if bits&0x10==0x10: 

    GPIO.output(LCD_D4, True) 

  if bits&0x20==0x20: 



    GPIO.output(LCD_D5, True) 

  if bits&0x40==0x40: 

    GPIO.output(LCD_D6, True) 

  if bits&0x80==0x80: 

    GPIO.output(LCD_D7, True) 

  

  # Toggle 'Enable' pin 

  lcd_toggle_enable() 

  

  # Low bits 

  GPIO.output(LCD_D4, False) 

  GPIO.output(LCD_D5, False) 

  GPIO.output(LCD_D6, False) 

  GPIO.output(LCD_D7, False) 

  if bits&0x01==0x01: 

    GPIO.output(LCD_D4, True) 

  if bits&0x02==0x02: 

    GPIO.output(LCD_D5, True) 

  if bits&0x04==0x04: 

    GPIO.output(LCD_D6, True) 

  if bits&0x08==0x08: 

    GPIO.output(LCD_D7, True) 

  

  # Toggle 'Enable' pin 

  lcd_toggle_enable() 

''' 

Function Name : lcd_toggle_enable() 

Function Description:basically this is used to toggle Enable pin 

''' 

def lcd_toggle_enable(): 

  # Toggle enable 

  time.sleep(E_DELAY) 

  GPIO.output(LCD_E, True) 

  time.sleep(E_PULSE) 

  GPIO.output(LCD_E, False) 

  time.sleep(E_DELAY) 

''' 

Function Name :lcd_string(message,line) 

Function  Description :print the data on lcd  

''' 

def lcd_string(message,line): 

  # Send string to display 

  

  message = message.ljust(LCD_WIDTH," ") 

  

  lcd_byte(line, LCD_CMD) 

  

  for i in range(LCD_WIDTH): 



    lcd_byte(ord(message[i]),LCD_CHR) 

 

 

  

# Function to read SPI data from MCP3008 chip 

# Channel must be an integer 0-7 

def ReadChannel(channel): 

  adc = spi.xfer2([1,(8+channel)<<4,0]) 

  data = ((adc[1]&3) << 8) + adc[2] 

  return data 

 

  

 # Function to calculate temperature from 

# TMP36 data, rounded to specified 

# number of decimal places. 

def ConvertTemp(data,places): 

  

  # ADC Value 

  # (approx)  Temp  Volts 

  #    0      -50    0.00 

  #   78      -25    0.25 

  #  155        0    0.50 

  #  233       25    0.75 

  #  310       50    1.00 

  #  465      100    1.50 

  #  775      200    2.50 

  # 1023      280    3.30 

  

  temp = ((data * 330)/float(1023)) 

  temp = round(temp,places) 

  return temp 

  

# Define delay between readings 

delay = 5 

lcd_init() 

lcd_string("welcome ",LCD_LINE_1) 

time.sleep(1) 

while 1: 

  gas_data =  GPIO.input(gas_pin) 

  if(gas_data == True): 

   lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

   lcd_string("Fire Detected",LCD_LINE_1)  

   lcd_string("Buzzer On",LCD_LINE_2)  

   GPIO.output(bulb_pin, False) 

   GPIO.output(motor_pin, False) 

   GPIO.output(buzzer_pin, True) 

   time.sleep(0.5) 

   while(1): 



     lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

     lcd_string("Sending Message",LCD_LINE_1)  

     pio.uart.println("AT") 

     pio.uart.println("AT+CMGF=1") 

     pio.uart.println("AT+CMGS=\"+919922512017\"\r") 

     pio.uart.println("Fire Detected")  

  pir_data =  GPIO.input(pir_pin) 

  if(pir_data  ==  True): 

   light_level = ReadChannel(ldr_channel)   

   time.sleep(0.2) 

   lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

   lcd_string("Person Detected  ",LCD_LINE_1) 

   time.sleep(0.5) 

   lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

   lcd_string("Automatic Light and  ",LCD_LINE_1) 

   lcd_string("Fan System Active ",LCD_LINE_2) 

   time.sleep(0.5) 

   lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

   lcd_string("Light Intencsty  ",LCD_LINE_1) 

   lcd_string(str(light_level),LCD_LINE_2)  

   time.sleep(0.5) 

   if(light_level < 100 ): 

    lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

    lcd_string("Bulb ON",LCD_LINE_2)  

    GPIO.output(bulb_pin, True) 

    time.sleep(0.5) 

   else: 

    lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

    lcd_string("Bulb OFF",LCD_LINE_2)  

    GPIO.output(bulb_pin, False) 

    time.sleep(0.5) 

   # Print out results 

   temp_level = ReadChannel(temp_channel) 

   time.sleep(0.5)  

   temperature      = ConvertTemp(temp_level,2) 

   lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

   lcd_string("Temperature  ",LCD_LINE_1) 

   lcd_string(str(temperature),LCD_LINE_2) 

   time.sleep(0.5) 

   if(temperature > 30): 

    lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

    lcd_string("Fan ON  ",LCD_LINE_1) 

    GPIO.output(motor_pin, True) 

    time.sleep(0.5) 

   else: 

    lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

    lcd_string("Fan Off  ",LCD_LINE_1) 

    GPIO.output(motor_pin, False) 



    time.sleep(0.5) 

  else: 

    lcd_byte(0x01,LCD_CMD) # 000001 Clear display 

    lcd_string("Person Not Detected",LCD_LINE_1) 

    GPIO.output(motor_pin, False) 

    GPIO.output(bulb_pin, False) 

    time.sleep(0.5) 

    

    

  

 

 

 

Procedure: 

 

1.Open Proteus software & design the circuit. 

2.On Source code type the program. 

3.Add all required libraries 

4.Simulate the circuit & verify the output. 

 

 
RESULT : 


