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Abstract 

 

Home security has been a major issue where crime is increasing and everybody wants to take proper measures to prevent 

intrusion. In addition there was a need to automate home so that user can take advantage of the technology. The project is aimed 

at developing the security of individual flat in an apartment against Intruders, Gas Leak and Fire. In addition this project also 

looks after the switching ON and OFF of the passage lights depending on the intensity of the lights and the Overhead water tanks 

will be filled automatically. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

In any apartment there are different flats. We are developing a system which looks after the safety and security for individual flat 

and also controls the common parameters in the building such as automation of water tanks, passage and parking lights. This 

system consists of slave cards mounted in each flat. These cards are supplied with different sensors such as LPG leakage 

detecting sensors, fire sensor and magnetic reed switch (door sensor) etc. 

The master card will be placed at control cabin, which is connected to all slaves. If any sensor of slave gets activated due to 

some problem such as LPG leakage, fire etc. The message will be display on the LCD placed in control Cabin. It displays the flat 

number as well as the type of problem occurred and also sends error SMS to the flat owner’s cell phone using GSM module.  

In most of the apartments, the water level in the tanks, status of the lights in passage and parking lots is needed to be 

monitored. If not done, this can cause wastage of water and electricity, due to overflow of water in tanks and the lights kept ON 

for during day light hours respectively. The parking and passage lights are Switched ON/OFF depending on the intensity of the 

ambient lights, hence saving a lot of electrical energy. The water pump for the overhead tank is switched ON automatically on 

sensing the reduction in the water level in that tank and then switched OFF automatically once the water tank is full. 
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II. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram 
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III. HARDWARE SECTION 

 PIC Microcontroller: 

 PIC 16F877A 

The PIC (founded by Microchip) 16F877A is a CMOS-FLASH based High-performance 8-bit RISC Microcontroller. This 

powerful (200 nanosecond instruction execution) yet easy-to-program (only 35 single word instructions) microcontroller packs 

Microchip's powerful PIC® architecture into a 40 pin package. The PIC16F877A features 256 bytes of EEPROM data memory, 

self-programming, an ICD, 2 Comparators, 8 channels of 10-bit Analog-to-Digital converter, 2 capture/compare/PWM functions, 

the synchronous serial port can be configured as either 3-wire Serial Peripheral Interface (SPI™) or the 2-wire Inter-Integrated 

Circuit (I²C™) bus and a Universal Asynchronous Receiver Transmitter (USART). All of these features make it ideal for more 

advanced level A/D applications in automotive, industrial, appliances and consumer applications.  

Alternating current differ from DC in the direction of electron flow, first in one direction for a short time ,then reverse 

direction and flow again in opposite direction for short time . The flow of electrons in one direction and then in another direction 

is called a cycle of AC. The number of cycles occur in one second of time is called “Cycles/Second”. In our country the standard 

power line frequency is 50 Hz. 

      

Fig. 2: PIC 16F877A IC          Fig. 3: Pinout Diagram of PIC 16F877A 

Features: 

High-Performance RISC CPU: 

- Only 35 single-word instructions to learn 

- All single-cycle instructions except for program branches, which are two-cycle 

- Operating speed: DC – 20 MHz clock input DC – 200 ns instruction cycle 

- Up to 8K x 14 words of Flash Program Memory, Up to 368 x 8 bytes of Data Memory (RAM),  

Up to 256 x 8 bytes of EEPROM Data Memory 

- Pinout compatible to other 28-pin or 40/44-pin 

PIC16CXXX and PIC16FXXX microcontrollers 

Peripheral Features: 

- Timer0: 8-bit timer/counter with 8-bit prescaler 

- Timer1: 16-bit timer/counter with prescaler, can be incremented during Sleep via external crystal/clock 

- Timer2: 8-bit timer/counter with 8-bit period register, prescaler and postscaler 

- Two Capture, Compare, PWM modules 

- Capture is 16-bit, max. resolution is 12.5 ns 

- Compare is 16-bit, max. resolution is 200 ns 

- PWM max. resolution is 10-bit 

- Synchronous Serial Port (SSP) with SPI™ (Master mode) and I2C™ (Master/Slave) 

- Universal Synchronous Asynchronous Receiver Transmitter (USART/SCI) with 9-bit address detection 

- Parallel Slave Port (PSP) – 8 bits wide with external RD, WR and CS controls (40/44-pin only) 

- Brown-out detection circuitry for Brown-out Reset (BOR) 

- Analog Features: 

- 10-bit, up to 8-channel Analog-to-Digital 

Converter (A/D) 
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- Brown-out Reset (BOR) 

- Analog Comparator module with: 

- Two analog comparators 

- Programmable on-chip voltage reference (VREF) module 

- Programmable input multiplexing from device inputs and internal voltage reference 

- Comparator outputs are externally accessible 

Special Microcontroller Features: 

- 100,000 erase/write cycle Enhanced Flash program memory typical 

- 1,000,000 erase/write cycle Data EEPROM memory typical 

- Data EEPROM Retention > 40 years 

- Self-reprogrammable under software control 

- In-Circuit Serial Programming™ (ICSP™) via two pins 

- Single-supply 5V In-Circuit Serial Programming 

- Watchdog Timer (WDT) with its own on-chip RC oscillator for reliable operation 

- Programmable code protection 

- Power saving Sleep mode 

- Selectable oscillator options 

- In-Circuit Debug (ICD) via two pins 

CMOS Technology: 

- Low-power, high-speed Flash/EEPROM technology 

- Fully static design 

- Wide operating voltage range (2.0V to 5.5V) 

- Commercial and Industrial temperature ranges 

- Low-power consumption 

 PIC 16F676 

It is a 14 pins microcontroller IC. PIC16f676 microcontroller works on 3 volts to 5.5volt DC supply. 

 
Fig. 4:  PIC 16F676 IC                                   Fig. 5: Pinout Diagram of PIC 16F676 

Features: 

High-Performance RISC CPU: 

- Only 35 single word instructions to learn 

- All instructions are single cycle (1µs) except for program branches 

- Operating speed: DC - 20MHz clock input 

- 1 Kbytes Flash Program Memory 

- 64 Byte RAM Data Memory 

- 128 Byte EEPROM Data Memory 

- In-circuit Serial Programming 

- Interrupt Capability 

Peripheral Features: 

- One 8-bit timer/counter with 8-bit programmable prescaler 

- One 16 bit timer/counter 

- High current source/sink for direct LED drive 

- Watchdog Timer (WDT) with Separate RC Oscillator 

- Analog Comparator 

- Eight Channel, 10-bit Analog to Digital Converter 

Special Microcontroller Features: 

- Power-On Reset 

- Power-up Timer (PWRT) and Oscillator Start-Up Timer (OST) 

- 1,000 erase/write cycles Enhanced Flash Program Memory 
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- 1,000,000 typical erase/write cycles EEPROM Data Memory 

- Selectable Oscillator Options 

CMOS Technology: 

- Low power, high speed CMOS FLASH technology 

- Fully Static Design 

- Low Power Consumption 

I/O and Packages: 

- 12 I/O pins with individual direction control 

- 14-pin DIP 

 MQ-5 LPG Detecting Sensor: 

The MQ5 is used in gas leakage detecting equipment’s in consumer and industrial applications; this sensor is suitable for 

detecting LPG, natural gas and coal gas. The sensitivity can be adjusted by using the potentiometer. 

                                               
Fig.6 MQ-5 LPG Sensor                                     Fig.7 Internal structure of MQ-5 

Specifications: 

- Power supply needs: 5V                                                     

- Interface type: Analog 

- Pin Definition: 1-Output 2-GND 3-VCC 

- High sensitivity to LPG, natural gas, town gas 

- Small sensitivity to alcohol, smoke 

- Fast response 

- Stable and long life 

- Simple drive circuit 

- Size: 40x20mm 

 Thermistor (NTC-103R): 

It is an analog Temperature Sensor. NTC-103-R: Negative Temperature Coefficient (NTC) Thermistor (Manufacturer: Jameco 

Valuepro) from Jameco Electronics. Increase in temperature decreases resistance and vice versa. 

 
Fig. 8: NTC 103R 

 Magnetic Reed Switch: 

A reed switch consists of two ferromagnetic nickel-iron wires and specially shaped contact blades (reeds) positioned in a 

hermetically sealed glasscapsule with a gap between them and in a protective atmosphere. The glass capsule is filled with inert 

gas to prevent activation of the contacts. The ruthenium or rhodium plated contact surfaces are isolated from the outside 

environment, which protects the contacts from contamination. 

 
Fig. 9: Magnetic Reed Switch         Fig. 10: Internal Structure of Reed Switch 
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When the device is exposed to a magnetic field, the two ferrous materials inside the switch pull together and the switch closes. 

When the magnetic field is removed, the reeds separate and the switch open. This makes for a great non-contact switch. This 

switch can carry up to 1.2A. 

 
Fig. 11: Show the working of Magnetic Reed Switch 

 GSM Module: 

GSM/GPRS module is used to establish communication between a computer and a GSM-GPRS system. Global System for 

Mobile communication (GSM) is an architecture used for mobile communication in most of the countries. Global Packet Radio 

Service (GPRS) is an extension of GSM that enables higher data transmission rate. GSM/GPRS module consists of a 

GSM/GPRS modem assembled together with power supply circuit and communication interfaces (like RS-232, USB, etc) for 

computer. The MODEM is the soul of such modules. 

 
Fig. 12: GSM Module              Fig. 13: Block Diagram of GSM/GPRS Module 

GSM/GPRS MODEM is a class of wireless MODEM devices that are designed for communication of a computer with the 

GSM and GPRS network. It requires a SIM (Subscriber Identity Module) card just like mobile phones to activate communication 

with the network. Also they have IMEI (International Mobile Equipment Identity) number similar to mobile phones for their 

identification. 

A GSM/GPRS MODEM can perform the following operations: 

1) Receive, send or delete SMS messages in a SIM. 

2) Read, add, search phonebook entries of the SIM. 

3) Make, Receive, or reject a voice call. 

The MODEM needs AT commands, for interacting with processor or controller, which are communicated through serial 

communication. These commands are sent by the controller/processor. The MODEM sends back a result after it receives a 

command. Different AT commands supported by the MODEM can be sent by the processor/controller/computer to interact with 

the GSM and GPRS cellular network. 

 SIM: 

SIM abbreviates as Subscriber Identity Module. It is a chip-on small card consisting of user's information as well as phone book. 

User can alter the operator on the same handset as per convenience. At present dual SIM handsets are also available in the 

market where we can use two operators on the same handset. The SIM is inserted in a slot available on the GSM Modem. 

 

 
Fig. 14: SIM Card 

 MAX232: 

The MAX232 is an IC that converts signals from an RS-232 serial port to signals suitable for use in TTL compatible digital logic 

circuits. The MAX232 is a dual driver/receiver and typically converts the RX, TX, CTS and RTS signals. The drivers provide 
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RS-232 voltage level outputs (approx. ± 7.5 V) from a single + 5 V supply via on-chip charge pumps. This makes it useful for 

implementing RS-232 in devices that otherwise do not need any voltages outside the 0 V to + 5 V range, as power supply design 

does not need to be made more complicated. 

      
Fig. 15: MAX232 IC              Fig. 16: Pinout Diagram of MAX232 

 Magnetic Floating Sensor:  

A float sensor is a device used to detect the level of liquid within a tank. The switch may be used in a pump, an indicator, an 

alarm, or other devices. Magnetic float sensor is an electromagnetic ON/OFF switch. It helps to sense the level of water present 

in the overhead tank or sump. This sensor has a permanent magnet in the float. The Switch is present in the white stem of the 

sensor. As the float rises or falls with level of water in the tank, the switch gets activated by the magnet in the float, thereby the 

signal which is obtained from the sensors is used along with the water level controllers for controlling the motor pump. 

 
Fig. 17: Magnetic Reed Switch                    Fig. 18: Nomenclature 

   
Fig. 19: Situation 1                Fig. 20: Situation 2 

 Voltage Regulator: 

A Voltage regulator is a device that automatically maintains a constant voltage level. A voltage regulator generates a fixed output 

voltage of a pre-set magnitude that remains constant regardless of changes to its input voltage or load conditions. Electronic 

voltage regulators are found in devices such as computer power supplies where they stabilize the DC voltages used by the 

processor and other elements. 
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Fig. 21: Voltage Regulator IC 

 LCD Display: 

LCD (Liquid Crystal Display) screen is an electronic display module and find a wide range of applications. A 16x2 LCD display 

is very basic module and is very commonly used in various devices and circuits. These modules are preferred over seven 

segment and other multi segment LEDs. The reasons being: LCDs are economical; easily programmable; have no limitation of 

displaying special & even custom character (unlike in seven segments), animation and so on. 

A 20x4 LCD means it can display 20 characters per line and there are 4 such lines. In this LCD each character is displayed in 

5x8 pixel matrix. This LCD has two registers, namely, Command and Data. 

The command register stores the command instructions given to the LCD. A command is an instruction given to LCD to do a 

predefined task like initializing it, clearing its screen, setting the cursor position, controlling display etc. The data register stores 

the data to be displayed on the LCD. The data is the ASCII value of the character to be displayed on the LCD. Click to learn 

more about internal structure of a LCD. 

 
Fig. 22 20x4 LCD Display                 Fig. 23 Pinout Diagram for LCD Display 

Pin description is as follows: 

Pin 1 Ground (0V) Ground 

Pin2 Supply voltage; 5V (4.7V – 5.3V)  Vcc 

Pin 3 Contrast adjustment; through a variable resistor  VEE 

Pin4 Selects command register when low; and data register when high Register Select 

Pin5 Low to write to the register; High to read from the register Read/write 

Pin6 Sends data to data pins when a high to low pulse is given Enable 

Pin7 8-bit data pins DB0 

Pin8              8-bit data pins       DB1 

Pin9 8-bit data pins       DB2 

Pin10 8-bit data pins DB3 

Pin11 8-bit data pins DB4 

Pin12 8-bit data pins DB5 

Pin13 8-bit data pins DB6 

Pin14 8-bit data pins DB7 

Pin15 Backlight VCC (5V) Led+ 

Pin16 Backlight Ground (0V) Led- 

 

 

 

 

 

 

 



PIC Microcontroller based Safety Automation System  
(IJIRST/ Volume 2 / Issue 10/ 046) 

 

 
All rights reserved by www.ijirst.org 252 

 Circuit: 

 
Fig. 24: Prototype Model of Project 

IV. SOFTWARE SECTION 

We have used mikroC pro for pic complier. The programming is done in embedded C.The mikroC PRO for PIC is a powerful, 

feature-rich development tool for PIC microcontrollers. It is designed to provide the programmer with the easiest possible 

solution to developing applications for embedded systems, without compromising performance or control. PIC and C fit together 

well: PIC is the most popular 8-bit chip in the world, used in a wide variety of applications, and C, prized for its efficiency, is the 

natural choice for developing embedded systems. mikroC PRO for PIC provides a successful match featuring highly advanced 

IDE, ANSI compliant compiler, broad set of hardware libraries, comprehensive documentation, and plenty of ready-to-run 

examples. 

V. APPLICATION 

- LPG detection. 

- Fire detection. 

- Intrusion detection. 

- Automatic water level sensing and controlling. 

- Auto intensity control of passage and parking lights. 
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VI. CONCLUSION 

We have succeeded in making the “PIC MICROCONTROLLER BASED SAFETY AUTOMATION SYSTEM” Satisfactorily. 

More knowledge is gained and more experiences are faced lot of information’s are collected ultimately, we have concluded with 

a great pleasure for achieving our aim. 
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