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Abstract— In an industry during certain hazards is will be
very difficult to monitor the parameter through wires and
analog device such as transducers. To overcome this problem,
we use wireless device to monitor the parameters so that we
can take certain steps even in worst case. Few years back the
use of wireless device was very less, but due the rapid
development is technology now a day we use maximum of
our data transfer through wireless like RF modules, WI-FI,
Bluetooth, Zighee, ETC. The fundamental aim of this projects
is to develop an embedded system to design a wireless
Pollution monitoring system which enable to monitor the
Pollution parameters in an industry or anywhere by using
wireless technology and display, store the parameter on the
PC’S screen using windows-based GUI software.
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|I. INTRODUCTION

The system contains two parts. One is transmitter and another
one is receiver part. The transmitter part consists of Pollution
sensors, analog to digital (MCU internal ADC) convert, RF
transmitter module and the receiver part consist of a PC USB
interface with MCU and RF receiver module. In these
projects we deal with monitoring the Pollution related
parameters through, wireless communication. Here we
monitor temperature, humidity, and light intensity ETC with
the help of respective sensors. The data from the sensor are
collected by the micro controller and transmitted to receiver
section through RF Modules. All the parameters are viewed
and store with time and date (date logging) by the PC using
Windows based GUI software in receiver side.

All sensor’s (Temperature and Gas) are measured /
Read using a PIC16F72 microcontroller Here PIC
microcontroller is used in the place of our normal 8051
microcontroller. It’s because they have inbuilt ADC, which a
AT89S51/52 can’t do it.

A. Specifications and Features

1) Transmitter section:

— 3 chanel-8-bit Analog Input’s for Sensor Interfacing (0
to 5V)

— NTC temperature sensor

—  Wireless real time communication

— Using ASK Modulation for RF communication

—  Wireless operating Range Approx.= 100 to 300 Meters
(in open air)

— 315/434 MHz RF operating frequency

—  Working Voltage- 9V to 12V DC

—  Operating Current- 500ma Approx.

— Power on / status LED indication

—  Onboard regulator for reverse polarity connection pf DC
supply to the PCB

—  Microcontroller based design for greater flexibility

— Receiver section

— PCUSB 2.0 Interface

—  Operating voltage- 5V DC

— Operating current- 100ma (Approx.)

Il. HOW IT’S WORK?

A. Micro Controller

The project is based on a pre-programmed PIC 16F72 micro
controller. The complete system divided in four sections.
Analog sensor interfacing, analog to digital converter (ADC),
wireless transmission, and power supply section

The circuit used in this kit uses only one IC- the
PIC16Fxxx. It is one of the RISC architecture Based high-
performance flash micro controllers from MICROCHIP. The
IC is preprogramed. Using a micro controller greatly reduces
the component count while providing more features than
could be found timing functions.

PIC16F72 is an 8-bit, low-cost, high-performance
flash micro controller. Its key features are 4k words of flash
program memory. 192 bytes of data RAM, eleven interrupts,
three 1/0 ports,8-bit ADC and only 35 powerful singled-
cycle instruction (each 14- bit wide). The ADC simplifies the
overall embedded system design by providing a direct
interface for voltage temperature, pressure, motion and other
Sensors.

B. Analog Sensor Interfacing

A sensor is a converter physical parameter into electrical
signals, which can be read by an observer or by an instrument.
A NTC thermistors convert’s temperature to an output
voltage which can be read by an ADC.

Here we monitor temperature, humidity, and light
intensity ETC with the help of respective sensors. The data
from the sensor are analog from (0 to 5V), which can’t read
digital or microcontroller. We need analog to digital
converter (ADC), which converts electrical to binary (digital)
data. PIC MCU have inbuilt ADC.

All sensors sense the parameter and convert it into
an electrical signal, which is applied to the micro controller.
The analog signal is converted into digital format (8 or 10-bit
number) by the inbuilt analog-to digital converter (ADC) of
the micro controller. The sensed values of the parameter are
transmitted to receiver using RF transmitter Module. Port-A
pins 2 to 5 (RAO to RA3) is programmed as analog inputs.

C. Wireless Communication (RF)

A lot of times we need to keep track of data from a device or
a sensor located in a remote location from the point where it
is processed. In other situations, we desire wireless solutions
for ease. Using long cables, infrared (IR) or other means are
often tedious and not loss-less. If infrared signals or other
optical means including lasers are used. They will need good
obstacle -free line of sight or expensive and delicate optical
fibers.
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Thus, the solution stays in the radio frequency (RF)
domain. This project we are interfacing low cost RF modules
(434MHZ ASK, Tx and Rx module) for transmitting data
between two remotely located PIC microcontrollers.

D. RF Transmitter

434 MHZ ASK RF modules, which is serial data
transmitter/receiver pair. One PIC (Tx MCU) is programmed
to transmit its ADC data (RAO/ANO channel) serially using
its built-in USART hardware at 9600 baud with no parity and
8-bit data stream. The PIC’s USART transmitter (TX) pin
feeds the data into the data pin of the RF Tx modules which
transmits it using 433 MHz ASK RF signal.

E. MCU Clock

A 4 MHz crystal provides accurate timing and an easily
divisible clock source for the internal hardware timers. This
high frequency clock source is used to control the sequencing
of CPU instruction.

F. Power Supply

The power supply circuit. It’s based on 3 terminal voltage
regulators, which provide the required regulated +5V. Power
is delivering initially from 9V — 12V battery or standard
12VDC adapter. This is fed to Diode (D2). The output of
which is then filtered using 220uf (C4) electrolytic capacitor
and fed to U4 (voltage regulator). U4 +5V output powers the
micro controller and other logic circuitry. LED L1 and its
associate 1K (R3) current limiting resistors provide power
indication. Diode D2 provides reverse polarity protection on
the power input.

G. Receiver Section

In Receiver section, we used PIC12Fxxx (8 Pin MCU), RF
Receiver module and USB to serial Converter. The
PIC12Fxxx series of PIC microcontrollers are handy little 8-
pin devices designed for small embedded applications that do
not require too many 1/O resources, and where small size is
advantageous. These applications include a wide range of
everyday products such as hair dryers. Electric toothbrushes,
rice cookers, vacuum cleaners, coffee makers, and blenders.
Despite their small size, the PIC12F series microcontrollers
offer many advanced features including wide operating
voltage, internal oscillator (No need External Crystal or
ceramic Resonator). On- board EEPROM memory, multiple
communication peripherals (UART, SPI and 12C), and more.

H. Receiver Module

On the receiving end the 434 RF Rx modules receiver the data
and its outputs are connected to the Rx PIC’s USART input
pin. The Rx IC is programmed to its USART receiver (RX)
Pin and transmit to PIC via USART transmitter (T X) pin.

I. PC USB interface

On receiver ends. PIC MCU transmits RF Module Data to PC
serially VIA UART. In the PC interface, RS 232 serial
communication is primary method of link between a PC and
microcontrollers. Quickly and easily but since modern PCs
and Laptop are dropping them. We are use USB interface
instead of serial (RS232) port. PIC MCU does not support
Directly USB interfaces. So, required USB to Serial Convert

IC (Module). Receiver hardware modules operated on USB
power, these no required External Power Source.

The USB to serial converter is your smart and
convenient accessory for connecting RS-232 serial devices to
your USB-equipped Windows host computer. You simply
attach the serial device onto the serial port of the cable and
plug the USB connector into your PC USB port. It allows a
simple and easy way of adding serial connections to your PC
without having to go through inserting a serial card and
traditional port configuration. USB to serial adapter is a fully
USB Specification compliant device and therefore supports
advanced power management such as suspend and resume
operation as well as remote wakeup. The USB to serial
converts is designed to work on all windows operating
systems.

I1l. PART EXPLANATION

A. Micro controller PIC 16F72 (F73, F873, F876)

PIC (Peripheral Interface controller) is the 1C while was
developed to control the peripheral device, dispersing the
function of the main CPU. PIC has the calculation function
and the memory like the CPU and is controlled by the
software. However, the throughout, the memory capacity
isn’t big. It depends on kind of PIC, but the maximum
operation clock frequency is about 20MHZ and the memory
capacity to write the program is about 1K to 4K words. The
clock frequency is related with the speed to read the program
and to execute the instruction. Only at the clock frequency,
the throughout cannot be judged. It changes with the
architecture in the processing parts for same architecture; the
one with the higher clock frequency is higher about the
throughout. The point, which the PIC convenient for is that
the calculation part, the memory, the input/output part and so
on, are incorporated into one piece of the IC. The efficiency,
the function is limited but can compose the control unit only
by the PIC even if it doesn’t combine the various IC’s so, the
circuit can be compacity made. More information please refer
Datasheet of PIC 16Fxxx.

B. Crystal oscillator

A crystal oscillator is an electronic circuit that uses the
mechanical resonance of a vibrating crystal of piezoelectric
material to create an electrical signal with a very precise
frequency. This frequency is commonly used to keep track of
time (as in quartz wristwatches), to provide a stable clock
signal for digital integrated circuits, and to stabilize
frequencies for radio transmitters/receivers.

1) Mhz ASK RF Rx & Tx Module:

Generally, an RF module is used for such wireless
communication. This RF module comprises of an RF
Transmitter and an RF Receiver. The transmitter/receiver
(Tx/Rx) pair operates at a frequency of 434 MHz an RF
transmitter accepts serial data and transmits it wirelessly
through RF through its antenna connected at pin4. The
transmission occurs at the rate of 1Kbps. 10Kbps. The
transmitted data is received by an RF receiver operating at the
same frequency as that of the transmitter.

2) LM7805 (3 terminal voltage regulater):

This is used to make the stable voltage of +5V for circuits.
The LM7805 is three terminal positive regulations are
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available in the TO-220 — package and with several fixed
output voltages, making them useful in a wide range of
applications. Each type employs internal current limiting,
thermal shut down and safe operating area protection, making
it essentially indestructible. If adequate heat sinking is
provided, they can deliver over 1A output current. Although
designed primarily as fixed voltage regulators, more
information please refer data sheet of LM7805.

3) USB to Serial Converter Module

The USB to serial adapter is your small of convenient
accessory for connecting RS-232 serial device to your USB-
equipped Windows computer. It provides a bridge connection
with a standard DB 9-pin male serial port connector in one
end a standard Type-A USB plug connector on the other end.
You simply attach the serial device onto the serial port of the
cable and plug the USB connector into your PC USB port. It
allows a simple and easy way of adding serial connections to
your PC without having to go through inserting a serial card
and traditional port configuration.

This USB to Serial adapter ideal for connecting
modern cellular phones, PDA’s, digital cameras, card reader
and other serial devices to your computer. It provides serial
connections up to 1Mbps of data transfer rate. And since USB
does not require any IRQ resources more devices can be
attached to the system without the previous hassles of device
and resource conflicts.

USB to Serial adapter is a fully USB Specification
compliant device and therefore .supports advanced power
management such as suspend and resume operations as well
as remote wakeup. A USB serial Cable adapter is designed to
work on all Windows operating systems.
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