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ABSTRACT

The operation of microbial inoculants(biofertilizers) is a promising technology
for unborn sustainable agriculture systems in view of quickly dropping phosphorus
stocks and the need to more efficiently use available nitrogen(N). Bio-fertilizers with
organic soils are the neat new-age tools and a gift of our farming knowledge as a relief
to our conventional diseases. Conventional discases contain compost, home wastes, and
green sewerages which aren't as effective as chemical diseases. So, growers frequently
try to use chemical diseases in the field for crop development. But obviously, the
chemical diseases aren't terrain friendly because of their chemical toxin that can beget
water, ait, and soil pollution and can spread cancer-causing agents. also, they may
destroy the fertility of the soil in a fong run. Scientists have developed the way of organic
husbandry by use of “Bio-fertilizers” along with natural coprolites to help chemical
pollution in farmlands. Bio-fertilizer contains microorganisms that promote the
acceptable force of nutrients from organic soils to the host shops and ensure their proper
development of growth and regulation in their physiology. Bio-fertilizer being essential
factors of organic agriculture plays a vital part in maintaining long-term soil fertility and
sustainability. It can be concluded that the operation of bio-fertilizer with organic soil

could upgrade the product on the sustainable root.
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CENERATING ORGANIC FERTHIZFR FROM THE RENIDENTI AL W WL

CHAPTER -1
INTRODUCTION

The role of cssential micro nutrients such as nitrogen. phosphorous. potassium and
other secondary elements is known for increasing the productivity of the land. Bio- fertilizers
contain live cells of specific isolated strain of bacteria and fungi whichis formulated in suitable
carriers. These microbes upon applications to soil under suitable condition scerote metabolism
and cnzymes which makes deficicnt clement available totheplant in the suitable form. Nitrogen
fixing bacteriasolubilize insoluble fixed phosphorous insotuble, potassium mobilizing bacteria
mobilize the immobile potassium in soil and stmilarly other microbes mabilize the element in
soil and make it available to the plant. In this project we arc going to produce manure

automatically by using green waste and enzymes.

Organic manures are naturally available mineral sources thal contain a moderate
quantity of manufactory essential nutrients. They're able of helping problems associated with
synthetic manures. The ethical usc in-situ of Agri- grounded organic wastes 1o produce
compost and bio-organic compost on the farm for adding natural suppressiveness of soil to
soil-borne works pathogens has been a better way for a longer time for design new sustainable
cropping systems without using chemical fumigants. Biofertilizers contain living cells or free
cells of fruitful strains of microorganisms that help crop factories uptake of nutrients by their
relations in the rhizosphere when applied through seed or soil. They accelerate certain
microbial processes in the soil which accelerate the extent of the fuliness of nutrients ina form
smoothly assimilated by works. Compost is produced from organic wasle, which not only
contains organic matter but also is rich in micro and macronutricnts. The application of
compost as soil fertilizer or correction could restore the soil quality and amecliorate soil
structure and fertility, which not only serves an important part in farming produce but also is
of great significance for enriching the ecological context. The exercise of compost could

promote soil productivity and enrich the crop amount and quality .

Dept, of EFLL RYMEC i
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Agriculture plays a pivotal role in the growth and survival of nations: therefore.
maintaining its quantity and quality is essential for feeding the population and economic
exports. Over the years, agriculture has undergone various scientific innovations in order to
make 1t more efficient. Modern agriculture involves usage of pesticides and chemical fertilizers
with an essence of increasing the world’s food production, as these serve as a fast food for

plants causing them to grow more rapidly and efficiently. Continuous application of chemical

fertilization leads to the decay of soil quality and fertility and mightiead to the collection of

heavy metals in plant tissues, affecting the fruit nutritional value and edibility. Hence, in the

recent years. many organic fertilizers have been introduced that act as natural stimulators for

plant srowth.

A particular group of organic fertilizers includes outcomes based on plant growth-
promoting microorganisms identified as ‘Biofertilizers’. These biofertilizers comprised
efficientstrains of nitrogen fixing or phosphate solubilizing microorganism. Organic farming
has appeared as a prime concern area globally in aspect of the growing demand for safe and
healthy food. durable sustainability and issue on environmental poliution associated with
random use of agrochemicals. wastes, domestic sewage. animal manurc. and microorganisms,
such as fungi and bacteria. They are used toenhance fixation of nutrients in the rhizosphere,
produce plants of growth stimulants, effective in soil stability, offer biological control,
biodegrade substances. recycle nutrients. support mycorrhiza symbiosis The bio-fertilizers
supply also cnhance the productivity per arca in a comparatively short time. consume smaller

amounts of energy. reduce contamination of soil and water. increase soil fertility.

1.1 OVERVIEW OF THE PROJECT

Shifting focus towards organic farming and reduction of chemical residucs in the
environment. Bio-fertilizer arc sclective live micro-organism like bacteria. fungi and algac,
Theyprovide a cost effective, eco-friendly & renewable source of nutrients. Bio-fertilizers

improve the nutrient availability to the crops in which biological process is involved. They

Dept. ol KL RYMEC 3




GENERATING ORGANICFERTILIZER FROM THE RESITDENTLAL W ASNTE

play a vital role in improving soil fertility and ensure maintaining long term sustainability.

Bio-fertilizer became popular to counter the negative impact of unsystematic use of
chemical fertilizers. Chemical fertilizers and pesticides have placed have played an important
role in boosting the agricultural production for past 30 years in India, since their introduction
during green revolution. Their immediate action and low cost resulted in the widespread
acceptance and inclusion in the cultivation practices. However, their long-term application
contributed inloss of soil fertility along with addition of salts to the soil. This led to concern for
reviving the soil health and use of alternatc sources of fertilizers. Thus came the concept of

Bio-fertilizer, which proved to be a good supplement for chemical fertilizer.

Bio-fertilizer is the need of modern agriculture since demand for safe and residue free
food inincreasing. In view of the environment, it is necessary to promote the production of bio-
fertilizers in large scale by the private sector to cater the current demand. Bio-fertilizers help
in fixing atmospheric nitrogen, converting soil phosphate and potashinto solubte form to make
them available to plants. Continuous use of bio-fertilizers makes the soil rich in essential
nutrients, which promotes good vield. The bio-fertilizer can be manufactured both in solid as

well as in liquid form.

1.2 OBJECTIVE OF THE PROJECT

The objective of the is projectis to generating bio-fertilizer by using green waste. 1t is
done automnatically by using electrical and electronics equipment and proximity sensor hence

it reduces the manpower required for the production of bio fertilizer.

Dept. of EEE. RYMEC 3
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CHAPTER -2

LITERATURE SURVEY

Arun KS8. 2007. Bio-fertilizers for sustainable agriculture. Mechanism of P-

solubilization. Sixth edition, Agribios Publishers, Jodhpur, India, pp.196-197.

Biofertilizers are the nutrient avaitability systems in which biological processes
are involved. These biological systems are the essential part of life of several microbes
found in soils and provide nutrients like nitrogen, phosphorus and several beneficial
compounds for crop. Presence of these microbes makes soil alive and capable for
sustainable support to the life of crop, another life. During the last tifty yvears duc to the
high use of synthetic fertilizers not only: overall soil fertility is decreased but also these
biological systems the adversely affected, visible in the decreasing trend of production
cven after using higher doses of fertilizers. Besides, the use of synthetic fertilizers is

causing scveral environmental problems,

Mishra DJ, Singh Rajvir, Mishra UK and Kumar 88§, 2013. Role of Bio-Fertilizer

in Organic Agriculture: A Review, Research Journal of Recent Sciences, Vol.

2(ISC-2012), 39-41,

Bio-fertilizers arc onc of the best modern tools for agriculture. Biofertilizers are
applied in the agricultural field as a replacement to our conventional fertilizers.
Conventional fertilizers contain compost; household wastes and green manure. Those
are not as effective as chemical fertilizers. So. farmers often try to use chemical
tertilizers in the field for crop development. But obviously the chemical fertilizers are
not environment fricndly. They are responsible for water, airand soil potlution and can
spread cancer causing agents. Moreover, they may destroy the fertility ot the soil in a
long run. Scientists have developed Biofertilizers to prevent polfution and to make this

world healthy for everybody in a natural way.

Pept. of EF L RYMIEC 4
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Bio-fertilizer contains microorganisms which promote the adequate supply of
nutrients to the host plants and ensurc their proper development of prowth and
regulation in their physiology. Living microorganisms are used in the preparation of
biofertilizers, Only those microorganisms are used which have specific functions to
enhance ptant growth and reproduction. There are different types of microorganisms
which are used in the bio-fertilizers. Bio-fertilizer being cssential components of

Organic farming play vital role in maintaining long term soil fertility and sustainability.

Vessey, J. Kevin (2003). "Plant growth promoting rhizobacteria as biofertilizers",

Plant and Soil. 255 (2): 371-386.

Numerous species of soil bacteria which flourish in the rhizosphere of plants,
bul which may grow in. on. or around plant tssues. stimulate plant growth by a plethora
of mechanisms, These bacteria are coltectively known as PGPR - (plant growth
promoting rhizobacteru. The search for PGPR and investigation ol their modes of
action are rereasing at a capid pace as clforts are made to explont them commercially
as biofertihizers. Afteran inital clarilicaton of the term hiotertibizers and the nature of
associations between PGPR and plants (e, endophviic versus rhizospheric). this
revicw [ocuses on the known, the pulative. and the speeulative modes-ot-action of
PGPR. These modes of action melude fixmg N inereasing the avarkbability o mutrients
m the rivizosphere. positively iflucncing roet growth and morphology. and promoting
other benelicial plant-microbe symbioses, The combination of these maodes ol actions
m POPR s also addressed. as well as the challenges fhomg the more widespread

utilization of PGPR as bioferulizers.

John RP. Tyagi RD, Brar SK, Surampalli RY, Prévost D (September 2011). "Bio-
encapsulation of microbial cells for targeted agricultural delivery". Critical

Reviews in Biotechnology. 31 (3): 211-226.

Dept. of EEF. RYMILEC 3
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Biotertilizers, namety Rhizobium and biocontrol agents such as Pscudomonas
and Trichoderma have been well established in the field of agricultural practices for
manv decades. Nevertheless, research is still going on in the [ield of moculant
production to find methods to improve advanced formulation and applicationin fields.
Conventionallv used solid and liguid formulations encompass several problems with
respect 1o the low viability of microorganisms during storage and ficld applicavon.
There is also lack of knowledge regarding the best carrier in conventional formulations.
Immobilization of microorganisms however improves their shelf-life and field efficacy.
in this context. microcncapsulation is an advanced technology which has the possibility
0 overcome the drawbacks of other formulations, results in extended shell-life. and
controlled microbial release lrom formulations enhancing their application efficacy.
This review discusses different microencapsulation technologies including the

production stratcgics and application therco (in agricultural practices.

2.1 PROBLEM STATEMENT

[o%]

')

N

0.

Availability of chemical fertilizers decreased the significance of green manuring.

Where the effects of the microorganism on the plant are usuatly plainly visible
asdamage to root tissue

Much emphasis has been paid to composting of MSW (Managing solid waste)
management in rccent years.

The generalization can then he made those plants of different kinds may be affected
by(interact with) specific microbes in the soil environment.

A microbe which destroys one plant species may be without effect on a differentspecies
Low temperaturc is another factor that can lead to an accumulation of volaule organie

acids.

Dept. of EEE. RY MEC 6




CHAPTER -3

BLOCK DIAGRAM OF PROPOSED SYSTEM

The block diagram of proposed system

the Residential Waste™ is as shown in fig 3.1

Compartment L:

GENTRATING ORGANIC FERTIHIZER FROM TR RESEDENTIAL W ANTL

“Generating Organic Fertilizer from

Residential
wastc

Enzyvmes

Send to 2™
Compartment

Compartment 2:

! Power Supply

!

High speed.

motor

Cutting
process

b

Send to 3
Compartment
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Compartment 3:

GENFER VNG ORGANICFERTTLIZFER FEOM THE RESEDEN 1AL AN

Power supply

Sewing Send to 4
Process * Compartment/Container
box
Compartiment 4;
Power
suppty
3
Ultra Moisture 5V DC water Sprinkling
Sonic Sensor pump process
sSensor
! " r
Required
LCD .
display fertilizer
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Fig 3.1: Block Diagram representation
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3.1 FLOW CHAT

Green waste
+ Enzymes

/

F

Organic
. praoduct

v

Useful product

h

Organic Fertilizer

/

Waste product

Fig 3.2: Flow Chat representation

3.2STEPS INVOLVEDIN GENERATION OF FERTILIZER

Compartment 1:

First collect the residential waste and green waste and then dump it into the funnel.

After dumping the green waste completely, then green waste should decomnposc with some of

enzymes. The added enzymes help for the decomposition for the further process. Then the

product will move to the 2" compartment.

Dept. of EEE. RYMEC
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Compartment 2:

The product is received from [ compartment for further process. The compartment
contains high speed motor with power supply and that motor is connected to counter cutting
blades. Here the cutting process of the waste takes placed and finely chopped waste product

will go to 3" compartment.

Compartment 3:

In this compartment sewing process is carried out. The cqually chopped picces from
compartment (wo are received here, waste is sewed from the specified sewing plates. Sewed

product is sent to 4™ compartment.

Compartment 4:

In this compartment decayimg processis carried out, In this compartment we used ultra-
sonic sensor and soil moisture sensor are being used here. Moisture sensor checks the presence
of moisture content that is present in the compost of residential waste and enzymes wherce the
moisture content is calculated. In our project percentage of moisture content should be around
25-30% 1s taken into consideration and il this reaches below then the water is sprinkted using
water sprinkler to maintain the moisture level throughout the decaying process. Enzymes are
added for decaying process over the period of 30-40 days. The water collected from the product

can be used for agriculture purpose. And finally, the required fertilizer is obtained at the end.

Dept. of EEF, RY MEC m
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CHAPTER -4

HARDWARE DESIGN AND ITS
DEVELOPMENT

4.1 HARDWARE COMPONENTS:

I. Induction motor-2HP

t

Ultra Sonic Scnsor
3. Moisture sensor
4. LCD display
Water Pumip

Arduino UNO

wn

Power Distributer
Solid State Relay

Single Channel Relay

» = oo

O

10, Buzzer

4.2 INDUCTIONMOTOR-2HP:

Fig 4.1: Capacitor-Start Capacitor-Run Singie Phase Induction Motor

Dept. of EFIL RYMEC
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The capacitor-start capacitor-run motor is a type of single-phase induction motor. The
capacitor-start capacitor-run induction motor is also known as two value capacitor motor. The
capacitor-start capacitor-run induction motor consists ot asquirrel cage rotor and its stator has
two windings. viz. the starting or auxiliary winding and the main or running winding. The
two windings are displaced by an angle of 90° in the space. This motor uses two capacitors —
the starting capacitor (Cs) and the running capacitor (Cr). The two capacitors arc
connected in parallel at the instant of starting. In order to obtain a high starting lorque. a large
starting current is required. For this, the capacitive reactance in the starting winding should be

low.

Since the reactance of the starting capacitor is given by,

Xs=1/wCs

Hence, tor X5 to be small, the value of starting capacitor (Cs) should be large. The starting

capacitor Cs is a short-time rated electrolytic capacitor.

During the normal operation of the motor. the rated line current should be smaltler than the
starting current. Therefore, the capacitive reactance of the running capacitor shoull be high

and s given by,
Xr=1/wCr

Hence, for X to be high, the valuc of the running capacitor (Cz) should be small. The running

capacitor is a long-time rated capacitor and is usually of oil-filled paper construction.

As the motor attains the normal speed. the starting capacitor (Cy/ is disconnected from the
motor circuit by a centrifugal switch (S} and the running capacitor (Cr) remains permanently
connected in the circuil. Since one capacitor (Cs)is used only at starting and the other
capacitor {Cy) for continuous running, the motor is known as capacitor-start capacitor-run

motor.

The phasor diagram of the capacitor-start capacitor-run motor is shown below. At starting

both the capacitors are in the circuit, therefore, the phase angle o is greater than 90°, When

Dept. of EEF, RYMIC 2
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the starting capacitor (Cs) 1s disconnected from the circuit, then the phase angle becomes 90°

clectrical.

\< S Y > v

\ With Cyand Ce Wll|1.011|.)" Crin
. o the cireuit
inthe circuit

\ T

N\ b

\

Fig 4.2: Characteristics of Capacitor-Start Capacitor-Run Induction Motor

II'I'i

4.3 ULTRA SONIC SENSOR:

Fig 4.3: Ultra Sonic Scnsor

An ultrasonic sensor is an electronic device that measures the distance of a target object
by emitting ultrasonic sound waves. and converts the reflected sound into an electrical signal.
Ultrasonic waves travel faster than the speed of audible sound. Ultrasonic sensors are used

primarily as proximity sensors. They can be found in automobile self-parking lechnology and

anti-collision safety systems. Ultrasonic sensors are also used in robotic obstacle detection

systems, as well as manufacturing technology. In comparison to infrared (IR} sensors in

Depe. of FIIRE, RY NIEEO 1a
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proximity sensing applications. ultrasonic sensors are not as susceptible to interference of

smoke, gas, and other airborne particles.

Specifications:

s  Working voltage: DC 3V-5.5V

s  Working current: 5.3mA

s  Workmg temperature: -40° C -85° C
*  Qutput method: GPIO

¢ Induction angle: less than 135 degrees
* Detection distance: 2cm-600cm

¢ Detection accuracy: 0. 1lem+1%

4.4 SOIL MOISTURE SENSOR:

Fig 4.4: Soil Moisturc Scnsor

This sensor can be used Lo test the moisture of soil. when (he soil is having walter
shortage.the module output is at high level, else the output is at low level. By using this sensor
one can automatically water the flower plant. or any other plants requiring automatic watering
technique. Module triple output mode, digital output is simple, analog output more accurate.

serial output with exact readings.

Depr. of EFEIL. RYMEC 14
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4.4.1 FEATURES:

» Sensitivity adjusiable.
s Has fixed bolt hole. convenient instatlation.

¢ Threshold level can be configured.

o  Moduletriple output mode. digital output is simple, analog output more accurate, serial

output with exact readings.

4.4.2 WORKING:

Soil moisture sensors measure the water content in soil. A soil moisture
probe i1s madeup of multiple soil moisture sensors. One common (ype of soil moisture
sensors in commercial useis a Frequency domain sensor such as a capacitance sensor,
Another scnsor.the ncutron meisture gauge. utilizes the moderator propertics of water

for neutrons.

Soil moisture content may be determined via its cffect on dielectric
constant by measuring the capacitance between two clectrodes implanted in the soil.
Where soil moistureis predominantly in the form of free water (e.g.. in sandy soils),

the dielectric constant is directly proportional to the moisture content.

The probe 1s normally given a frequency excitation to permit
measurement of the dieiectric constant. The readout from the probe is not linear with
water content and 1s influenced by soil type and soil temperature. Therefore, carcful

calibration is required and long-term stability of the calibration is questionable.
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4.516*2 LCDDISPLAY:

Fig 4.5: LCD display

LCD Modules can present textual information to user. It’s Jike a cheap “monitor” that

you can hook inall of your gadgets. They come in various types. The most popular one is 16x2

LCID Module. It has 2 vows and 16 columns.

4.5.1 LCD DISPLAY PIN CONFIGURATION:

I. GND- GND

2 5V VCC

3. VLC- LCD HEADER Vo
4. RS- bit 0 of that PORT

5. RD -bit |

6. EN-Dbit2

7. D4 -bit4

8. D5 -bit3

9. D6 -bith

10.D7 -bit 7

Leavc other pins of the LCD open, i.¢., do not connect themn anywherc. Thesce connections that

you have to make will also appear when you are using CVAVR WizardScreen.
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4.5.212C CONVERTER FOR L.CD DISPLAY:

Fig 4.6: 12C converter for LCD display
e: it can make display casicr. Using 1t can

12C LCD is an easy-to-use¢ display modul
¢ of the work. We developed

reduce the difficulty of make, so that makers can focus on the cor

o library for 12C LCD, user just

features. Tt can replace the seria

reed a few lines of the code canachieve complex

the Arduin
{ monitor of Arduino in Some place,

graphics and text display

you can get running information’s withouta computer.
dedicated picture data convert software (bitmap

indows, Linux, Mac OS. Through the

12¢ LCD, without the

More than that, we also develop the
e to support PC platform of w

converter) now is availabl
ur tavorite picture displayed on

bitmap convert softwarc you can get ¥o

need for complex PrOgramiming.

4.6 WATER PUMP:

Fig 4.7: Pump
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A pump is a device that moves fluids (liquids or gases), or sometimes slurries, by
mechanical action. Pumps can be classified into three major groups according to the method
they use to move the fluid: direct 1ift, displacement, and gravity pumps. Pumps operate by some
mechanism (typically reciprocating or rotary), and consume energy to perform mechanical
work by moving the fluid Pumps operates energy sources, including manual operation,
electricity. engines. or wind power. come in many sizes. from microscopic for use in medical
applications to large industrial pumps.

Mechanical pumnps serve ina wide range of applications such as pumping water trom
wells, aquarium filtering, pond filtering and aeration, in the car industry for water- cooling
and fuel injection, in the energy industry for pumping oil and natural gas or for opcrating
cooling towers. In the medical industry, pumps are used for biochemical processes in
developing and manufacturing medicine, and as artificial replacements for body parts, in
particular the artificial heart and penike prosthesis. In biology, many different types of chemical
and bio-mechanical pumps have evolved. and bio mimicry is sometimes used in developing new

types of mechanical pumps.

4.7 ARDUINO UNO:

Fig 4.8: Arduino UNO board
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ATmega328P is a high performance yet low power consumption 8-bit AVR
microcontroller that’s able to achieve the most single clock cycle exccution of 131 powerful
instructions thanks to its advanced RISC architecture. It can commonly be found as a processor
in Arduino boards such as Arduino Fio and Arduino Uno. It has High endurance non-volatile
memory segments in system self-programmable flash program memory and has Programming
Lock for softwarc sccurity. Processors are simpler o use, with the usage of 8bit and 16bit
instead of 32/64bit which are more complex. Readily usabie without additional computing
components with 32k bytes of onboard self-programmabie flash program memory as well as
23 programmable /O lines. The ATmega328P is supported with a full suite of program und
system  development tools which includes: € compilers, macro asscmblers, program

debugger/simulators, in-circutt emulators, and evaluation kits

TECHNICAL SPECIFICATION:

I. Arduino UNO microcontrollerOperating Voltage 5V

J

Input Voltage (recommended) 7-12VInput Voltage (Himits) 6-20V

3. Digital YO Pins 54 {of whiclh 14 provide PWM output)Analog Input Pins 16
4. DC Current per /O Pin 40 mA DC Current for 3.3V Pin 50 mA

5. Flash Memory 256 KB of which 8 KB used by bootloaderSRAM & K3

6. EEPROM 4 KB

7. Clock Speed 16 MH

Depe. of EEE. RYMEC 19
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4.7.1 ARDUINO UNO PIN CONFIGURATION:

. ouinplry ERxA

Anpiog - AD

Annlog - Al

Annlag -~ A2 A

Andlog . A3 "ORial’ oo D2
Analog - A4 Coightal T Lo
Andeq - A5 C Digftal - L DO

Fig 4.9: PIN configuration

PIN CONFIGURATION OF THE FOLLOWING MODELS:

', Arduino UnofR3)
Arduino Mcga (R3)
Arduino Nano

Arduino Leonardo

[

Arduino Due
LilyPad Arduino
Arxduino Micro

A o

Arduino Pro Mini

Dept. of EEE, RYMEC
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Vin: This is the input voltage pin of the Arduino board used to provide input supply from an

external power source.

5v: This pin of the Arduino board is used as a regulated power supply voltage and itis used to

give supply to the board as well as onboard components.

3.3V: This pin of the board is used to provide a supply of 3.3V which is generated from a voltage

regulator onthe board.

GND: This pin of the board is used to ground the Arduino board.

Reset: This pin of the board is used to reset the microcontroller, It is used to Resets the

microcontroffer.

Analog Pins: The pins A0 to A5 are used as an analoginput and it is in the range of 0-5V.
Digital Pins: The pins 0 to 13 are used as a digital input or output for the Arduino board.

Serial Pins: These pins are also known as a UART pin. It is used for communication between

the Arduino board and a computer or other devices. The transmitter pin number | and receiver

pin number 0 arc used to transmitand receive the data resp.

External Interrupt Pins: This pin of the Arduino board is used to produce the External

interruptand it is done by pin numbers 2 and 3.

PWM Pins: This pin ofthe board is used to convert the digital signal into an analog by varying

the width of the Pulsc. The pin numbers 3.5,6,9,10and 11 are used as a PWM pin.

SPI Pins: This is the Serial Peripheral Interface pin; it is used to maintain SPI

communtcation with the help of the SPI library. SPI pins include:

1. 88: Pinnumber 10 is used as a Slave Select

Dept. of EEL, RYNMEC 21
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2. MOSI' Pin number 11 is used as a Master Out SlaveIn
3. MISO: Pin number 12 is used as a Masterin Slave Out
4. SCK: Pin number 13 is used as a Serial Clock

LED Pin: The board has an inbuitt LED using digital pin-13. The LED glows only when the

digital pinbecomes high.

AREF Pin: This is an analog reference pin of the Arduino board. It is uscd to provide a

reference voltage from an external power supply.

4.8 POWER DISTRIBUTER:

Fig 4.10: Power Distributer

A power distributor is an clectrical engineer tasked with distributing and regulating the
flow of electrical currents across electric power lines to generating stations and load centers.
Power distributors monitorand inspect equipment to ensure that the correct amount of power is
going to the proper load centers at all times. They also might be responsible for repairing

equipment malfunctions.

Dept. of EEE, RYMEC 22
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4.9SOLID STATERELAY:

Fig 4.11: Solid State Relay

A solid-state relay (SSR) is an electronic switching device that switches on or oft when
an external voltage (AC or DC) 1s applied across its control terminals, In terms of operation,
SSRs are not very different from mechanical relays that have moving contacts. SSRs, however,

employ semiconductor switchingelements, such as thyristors, triacs, diodes, and transistors.
Spectfications:

Input: 3V — 32V DC Supply
Output: 24V - 480V AC Supply

4.10 SINGLECHANNEL RELAY:

Fig 4.12: Single Channel Relay
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This is 1 Channel 5V Relay Board Module for Arduino PIC AVR DSP ARM. A wide
range of microcontrollerssuch as Arduino, AVR, PIC., ARM and so on can control it, Each one
needs 15mA - 20mA driver current and equipped with high current relay: DC 5V / 10A, AC

250V / 10A. Standard interface that can be compatible with microcontroller.
Specification and Features:

¢ | channel relay board

s Operating Voltage 5V

o  Max Current: 20mA

» Relay Contact Current Capacity at AC250V: 10A
» Relay Contact Current Capacity at DC5V: 10A

4.11 BUZZER:

Fig 4.13: Buzzer

A buzzer or beeper is an audio signaling device, which may be mechanical,
electromechanical, or piezoelectric. The buzzer s a sounding device that can convert audio
signals into sound signals. It is usually powered by DC voltage. It is widely used in alarms,
computers, printers and other electronic products as sound devices. It is mainly divided inlo
piezoelectric buzzer and electromagnetic buzzer, represented by the tetter "H" or "HA" in the
circuit. According to different designs and uses, the buzzer can emit various sounds such as

music, siren, buzzer, alarm, and electric bell.

Dept. of EELL RYMIEC 14
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4.12 COMPARTMENT 1: .

4.12.1 GRAIN FUNNEL

Fig 4.14: Grain Funnel
A funnel is a tube or pipe that is wide at the top and narrow at the bottom, used for
guiding liquid or powder into a small opening. Funnels are usually made of staintess
steel. aluminum, glass. or plastic. The material used in its construction should be sturdy

enough to withstand the weight of the substance being transferred, and it should not react with
the substance. Here fiber funncl is used to dump the residential waste and to control the flow

of waste we have grain input adjuster,

4.12.2 GREEN CROP FEEDER

Fig 4.15: Green crop feeder
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Green crop feeder is placed herc to dump large residential wastc l1ke rotten fruits and
vegetables and to controt the flow of waste the grain crop feeder cover is placed and to ift
that we have a handle as shown in above figure. The dumped waste wili be moved to the

second compartment.

4.13 COMPARTMENT 2:

4.13.1 COUNTER CUTTING BLADE

Fig 4.16: Counter Cutting Blady

Periodic tightening ol sCrews as well as the adjustment & the counter cutling blades

arc essential. The adjustmsnt is done by loosening the hexagon it as in figure and by
displacing the eouni= atting blade untii the cutting blades pass at & distancs of spproximatety
1 5 mm from . counter cutting hade. The counter cutting blade must be replaced whenever

it shows wear MZns or cracks, 1l i .lso possibleto reverse its side and sharpen it following the

same angle.
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4.13.2 SIEVES

R Supcid

Fig 4.17: Sieves

A sieve, fine mesh strainer. or sift, is a device for separating wanted elements from
unwanted material or for controlling the particle size distribution of a sample, using a screen
such as a woven mcesh or net or perforated sheet material. There arc different sizes of sicves as

mentioned in figure i.e., from left 0.8mm, 3mm, Smm, 12mm & flat strainer.

4.13.3 STANDARD V-BELT

Fig 4.18: A-45 V-Belt
A v-beltis a flexible machine element used to transmit power between a set of grooved

puileys or sheaves. They are characterized as belts having a trapezium cross-section, V-belts

are used becausc of their ability to wedge tightly into the grooves ot the pulley. In the above

diagram we used A-45 V-belt and the thickness of this belt is 9mm and the length is 45inch.

Dept. of EEE. RYMEC 27
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Some of the properties of V-belt are as follows,

a. Flex Resistant

b. Heat Resistant

c. QOil Resistant

d. Static electricity prevention,
4.14 CODE FOR ARDUINO

#include <LiquidCrystal.h>
#include "ultrasonic.h"

/f defines pins numbers
const int trig_pin = 4;
const int echo _pin = 5:
const int soil_pin= A0;
const int relayl pin=12:
const int relay?2 pin = 3:
const int Buz Pin=12;

//Bin lcangths
const int BIN 1D = [01:
constint BIN LEN = [00;

void ini _iot();

vouid led_str{String , char , char ):
constentrs =0, cn - 7 dd = R ds -

tong Start;

LiquidCrystal led(rs, en, d4, d5, d6, d7);

long duration, soil_level. gas level:

void setup()

1
3

Serial.begin(9600);

0.d7 11

pinMode(tnig_pin, OUTPUT); // Sets the trig_pin as an Qutpul
pinMode(echo_pin, INPUT); // Sets the echo pin as an Input

pinMode(soil pin, INPUT);
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pinMode(relay!_pin, OUTPUT):
pinMode(relay2_pin, OUTPUT )
pinMode(Buz_Pi n, QUTPUTY;
led. begin(16. 2):

led str(" Welcome To ", 0, 0):
led_str("  RYMEC ™. 0, 1)
delay(2000): ted.clear():
delay(1000);

void loop()

]
1

/{-->Read Ultrasonic
int distance = read_dist(trig_pin, ccho_pin):
{1delay{1000):

if (distance = )
{
distance= BIN_LEN = 1:

i
1

if (distance > BIN_LEN)

I
1

distance= BIN_LEN;
i

int bin level = map(distance, (0, BIN_LEN, 100, 0}:
Serial.printhi(bin_levely:

led.etear():

led str{"Bin_level:" + String(bin_level), 0, 1);

if (bin_level === 75) Soibitis high

I
1

¢/ Serial println{analogRead(so1l_pin)):
digitalWrite(relayl_pin,0); // relay (motor) should be pn
digitalWrite(Buz_Pin. 1):

i

elsc

f
L
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digitalWrite(relayl_pin, 1);
digitalWrite(Buz Pin, 0);

// Serial printin(analogRead(soil_pin});
i

soil_level = map((int)analogRead(soil pin).0, 1023, 0, 100); //reading data {from soil

moisture sensor
Serial.printin{"soil_level:" + String{soil_level));
led str("Soil_level:" + String(sotl_level), 0. 0);
if (soil level>=80) /7ititis high
1
/f Serial printin(analogRead(soil_pin));
digital Write(relay2_pin, 0}; // relay (motor) should be pn

1
f

else

I
L

digitalWrite{rclay2 pin, 1);
// Serial printin(analogRead(soil_pin)):

|

Serial.println{"................ ")

delay({500):

void led_str(String str, char col. char row)

]
1

led.setCursor(col. row):
led print(sir:

L
1

int read_dist(constinttrig_pin,constint echo_pin)
{

long duration:

int distance;

digital Write(trig_pin, LOW),
delayMicroseconds(50);

digitalWrite(trig_pin. HIGH): // Scts the trig_pinon HIGH state for 10 micro scconds

delayMicroscconds(10};
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digitalWrite(trig pin, LOW);
duration = pulseln(echo_pin, HIGH):  //Reads the ccho_pin, returns th

travel imein microseconds
distance= duration*(0.034/2);

/tdelay(2000);

return distance:

§

¢ sound wave

/i Caiculating the distance in default cm

K1

Dept. of EEE. RYMEC




GENERVIINGORGANICFERTHLIZER FROAUTHE RESEDUNTEAL W AS'LE.

CHAPTER -5
RESULTS AND DISCUSSION

To promote organic farming in the country by making available the organic inputs such
as bio-fertilizers, bio-pesticides, fruit & vegetable market waste compost and there by better
return for the produce. To prevent pollution and environment degradation by proper conversion
and utilization of organic waste. By conducting this project for the production of bio-fertilizers

automatically dry and healthy bio-fertilizers obtained as the end product,

We have made the whole model by 4 comparuments:

In the I compartment we dump the residential waste and green waste into the funnel.
We will add some of the enzymes for further decomposition and the compost goes 1o the 27

compartment.

In the 2" compartment we placed high speed motor that is connected to counter cutting

blades, by this process the waste is finely chopped and then it goes (o 3% compartment.

In the 3 compartment the sewing process takes place and the chopped waste is moved

to the container that is 4" compartment.

In the 4 compartment there are 2 sensors and they are used to measure the soil
moisture and level of container to be filled. In this container we placed a plate with small holes
so that the liquid fertilizer is separated. Later on, the compost is kept to decompose for 30-40

days. After completion of decay process. the required tertilizer will be obtained.
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Model Pictures

Fig 5.1: Front View Fig 5.2: Back view

Dept. of KR, RYDMIEC 11
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Fig 5.3: Side Views

Container

Fig 5.4: Front View
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CHAPTER-6

ADVANTAGES AND APPLICATIONS

6.1 ADYANTAGES:

Increased soil carbon and reduced atmospheric carbon level.
Reduced soil erosion and runoff.

Reduced energy demand for natural gas

In addition toreleasing nutrients. it improves soil structure.
Increases the water holding capacity.

No risk of forming toxic build-up of chemicals.

Renewable, biodegradable and eco-friendly.

6.2 APPLICATIONS:

Supermarkets and food producers (who dump unused food waste in municipal landfills
at a rate that is alarming many conservattonists} have lound a use tor converter
lechnology.

Ship-gencrated waste is cither held and disposcd of in port waste disposal facilities or
can be converted directly on the vessel for easier storage and at times (depending on
waste composition) for additional fuel.

Seed treatment: Each packet (200g} of inoculant is mixed with 200m! of rice grucl
or jaggery solution. The seeds required [or one hectre are mixed in the slurry so it can
have uniform coating of the inoculants over the seeds and then shade dried for 30
minutes. The treated seeds should be used within 24 hours. One packet of inoculant s
sufficient to treat to 10 kg seeds. Rhizobium. Azospirillum, Azotobacter and
Phosphobacteria are applied as seed treatment.

Seedling root dip: This method is uscd for transplanted crops. Five packets (1.0 kg)
of the inoculants are required for one ha and mixed with 40 liters of water. The root

portion of the seedlings is dipped in the solutions for 5 to 10 minutes and then
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transplanted. Azospirillum is used for seedling root dip particularly for rice.
e Soil treatment: 4 kg each of the recommended biofertilizers are mixed in 200 kg of

compost and kept overnight. This mixture is incorporated in the soil at the time of

sowing or planting.
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CHAPTER -7

CONCLUSION & FUTURE SCOPE

7.1 CONCLUSION:

Teo promote organic farming in the country by making available the organic
inputs such as the bio fertilizers, bio pesticides, fruits and vegetable market waste
compost and there by better return for the produce. To prevent pollution and
environment degradation by proper converston and utilization of organic waste. By
conducting this project tor the production of bio fertilizers automatically dry and

healthy bio fertilizers obtained as the end product.

7.2 FUTURE SCOPE:

From this project we can concluded that, by implementing this project we can
reduce the man power used for the production of the bio fertilizer and it improves the
soil chemical and physical properties. By using green waste is increase the composts
stability and helps to enrich the fertilizer. Here we used the ultra-sonic sensor so that

we can t¢st and correct the required height level.
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Abseract: “The operation ofmicrobial woculantsibioticrtlizersi s a pronismy echnology Tor inborn sustanable aei il RN
m view of quackly dropping phosphorus stocks and the need to wore eiGioemtly use available nirosene N B terahecs wih
arganic soils are the neat new-age toels and 4 gill of our Gameing knowledge as arelicl to our conventional discises Cony eatioial
discases contam composic home wastes, and green sewerages which wren’tas ellective as chemical disvases. So, srowers Nreguentisy
try 1o use chenical discases i the tield tor crop development. But ebviously. the chemical discases wen e frendly because
vl their chemieal tosin tial eun beger warer s nad soil polluton wid can spread caneer-causmg agents s, then iy destros he
fertthty of the soil o Jong run. Setentists hive deseloped the way o orgamie husbaadry by use of “Hic-fertilizer” along with
nawural coprobites to help chemical pollution in fanulands, Bio-tertilizer contuns microorgansims thal promete the aeceptable loree
ol nuirients [rom organie »oils (o the hust shaps and ensure thelr proper deseloprment of growt ond rezulation i their physioloey,
Bio-lertlizer ey essential Tactors of organic sericuliore plays a vital part i mgintaining long-term soil ferubin i susiin; il
[t can be concluded that the operation of bra-Tertibzer with organie sonl could uparide the product o i sustumable o

LINTRODUCTION:

Orgaine manures are nasurally available nuneral sources that contwn a moderate quantiy ol manafacton essential
outrients. Thev're able af helping prabtems associated with svnihetic manures, The ethical use in-sitw ol Agri- grovisded VL
wisles Lo produce compost and bio-organic compost on the farm (or addmg natural suppressiveness ol senl 1o sonl-borne works
pathegens has been abetter way Tor g !lH'I&LI e far design news sustainable crapping systems without s chemeal funugangs,
Bioferulizers contain fiving celts or fee eells of fruitful strains of microorganisms that help crop fictories upiake of nuirients by
their relations i the riuzosphere when apphed through seed or soil, They aceelerate corum mierebial processes m the sal which
aceclerate the extent olthe fullness of nutrients s form smaoothly assimiluted by works, Biofertilizos keep the ol envrmnmen
relm all Finds o micre and macro-nurienes via niogen Gxauon, phosphate, and potassium solulnlization ot munerdisason, (he
release of tactory growtd reguliating substances, « product of antibiotes, and biodegradation of ormoie puter mothe sail The
operation et chemical pesticides can increase crop vields tapidiv, hut they also could ereate soil lindening and drop sorl oranic
matter and ptlatier @ dong period of exercise. workang an loss of sell productivity, stll, the winiost proporon o tie chentedl
disenses wilf be run ol or percolated due 1o i and heavy irngaton, accordingly leading 1o environmental poliution and lower
toxin effect. Compest is produced itom organic waste, which not only contains organic matter bul alse is tich i micro and
macronuirienis. The applicaton ol compast as soil tertlizer or carrection could restore the soit quality snd anietiorate sl strueture
and fernlity . which not only serves i imporiant pest i foaming poduce butadso s ol great signifeaiee for el ehang e ceolowical

conmext, The exercise ol compost eould promote sail praductiviy and enrich the crop ameunt and guainy, as well as merease he
imcome of the agriculunses,

Thus. the tiuenuon of Uns sysiem s to develop i real-tme design ata tield scale in this region to evaluate the e wibtiny
ofimplanting the composting technology notonly Mo the charge of the vrganie waste Quses from the Tood market and wardening
vonditioniug to be measured- up 1w other developimg regions but also w gain an end-product with a markeuble value as orgunie
lertilizer. The resulis eblatned indweated that all the organic fertilizers. inchiding the added value in ceonomic woms related 1o

nUrient centenls,
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I1. METHODOLOGY!:

Compartment |:

Residential
b 104

Erueymes

M Send o 2 Cump,

riment

Compartment 2;

Power Supply

I hgh specd motor

L uliing process

h 4

Send 1o 3
Cumpartient

Compartment 3:

Pawer supply

Compartment #/ Container box:

Y
o] Send w47 Compariment
Sewing Process AT onmaner box
Taswver suppis
y
Montin e > 2V g Sprmklny
IR sposor eI Warer pumip prevess
h

LU diplay

Wegured teilizer

Compartment I+

Y ¥V Y

Firstly. colleet the ressdentiad waste up to required fevel.
After collecting the residentiat waste, the waste should be dumped i the first compartment,
The Enzymes will be added to the waste for the further process of decemiposition.

The Lnzymes (microbes) hedps tor decomposition fike bacteria, fungi and aclinomyceles.
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Compariment 2:

>

~

»

This compartment contains high speed DC motor with power supply and it is connected to cutling blades.
Here the cuming process takes place and the fincly grinded waste product is transferred into the third compartment,

Compartmnent 3:

N

{n this compartment the sewing process being carried oul.

Sewing process is done by using scwing plates that is comected to DC motor connected to the camshatt then movement
of motor makes sew plates to move upwards and downwards

In this process the waste and useful product gets separated.

The waste produced is transferred to fourth compartment.

Compartment 4. Container box:

A

A" 4

Y/

After sewing the required product will come Lo aext compartment.

The product is decomposed for 30-35 days in container with enzymes.

¥ of the compartment is to be filled, to detect that we used TR Sensor and also we placed Moisture sensor to detect the
moisture of the producl, it should be around 25-30%.

If the product is below the moisture level, then water sprinkle is done with the help ot 12V DC water pump.

Metal sheet with small holes is placed to separate water and required fertitizer is kepl to decompose, separated water is

used as liquid fertilizer.
The end product is called as bio fertilizer.

[1I. ADVANTAGES:

de et —

wh

[ncreased soil carbon and reduced atmospheric carbon level.

Reduced soil erusion and runolf.

Reduced nitrate leaching.

Reduced energy deinand for natwral gas

In addition te releasing autricats, it improves soil structure. Inereases the water holding capuzity-
No risk of forming toxic build-up of chemicals.

Renewable, biodegradable and ¢co-Iriendly.

1V, APPLICATIONS:

The application of bio-fertilizers is ane of the management practices that can help te maintain or ncrease the conlent organic

matter (OM) and improve soit fertility inarable soils.

V. EXPECTED RESULT:

We get bio [ertilizer as manure. [L reduces the usage of chemical fertilizers. This project @lso reduces manpower. 1t

avercomes chemical fertifizer over organic fertilizer. It improves the soil’s chemical and physicai nroperlics 1t reduees the
accumulation of the volatile organic acid components.
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C413

COURSE OUTCOME STATEMENTS

Students will be able to

C4a13.1

Identify the topic relevance and carry out the literature survey. Project work done on:

GENERATNG ORGANIC FERTILIZER FROM THE RESIDENTIAL WASTE.

C413.2

Analyze the problem, develop and judiciously execute the project schedule and

harness medern tool usage (ARDUINO UNO).

C412.3

Design and interpret the results establish the scope for the future work and execute

economically feasible project of social relevance.

| C412.4

Document, present report and work effectively as a team.
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10.

11.
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A PROJECT REPORT 2020-21 TRANSFOMER HEALTH MONITORING
r CHAPTER 1

Abstract

Transformers are the main building block in a power

system. Any damages in transformers adversely affects the halance of a

power system. The damages are mainly occurring due to overloading and
inefficient cooling. The main objective of the real time menitoring of the
health conditions of the distribution transformer using 10T technology and

GSM Module. The parameters such as temperature, voltage. current and oil

level of a transformer are monitored, processed and update in servers. For

this purpose, we use sensors interfaced with atmega328 microcontroller.
The data can be send using Wi-Fi module and accessed Irom anvwhere
around the world using 10T technology. This helps in identilving problem

before a failure without human monitoring. Using this project we witl able

to monttor locally using 16X2 L.CD display and as well as remote location

monitoring using IOT cloud services and GSM.
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CHAPTER 2

INTRODUCTION

Electricity plays an important role in our lile. Evers moment of our Ve depends upon
electricity. Electricity has several componenis and equipment helping human to transier
and regulate the distribution according to usage. The most crucial equipment ol

transmission and distribution ol electric power is transformer. In Power svstem. an

electrical component transformer directly distributes power to the lew-vollage users
and Hs operation condition is a criteria of the entire network operation. Phe majoriny of |
the devices have been in service for many vears in different (electrical. mechanical.
environmental) conditions. Theyv are the main components and constitute the large
portion of capital investment. Operation of distribution transformer under rated
condition (as per specification in their name plate) guarantees Lheir long service life.
However their life is significantly reduced if thev are subjected to overloading. heating
low or high voltage current resulting in unexpected faiture and loss of supply 10 a large

number of customers thus is effecting system reliability,

As a large number of transformers are distributed over a wide area in present
electric systems, it's difficult to measure the condition manually of cvery single
transtormer. So we need a distribution transtormer system to monitor all essential
parameters operation, and send to the monitoring system in lime. It provides the
necessary information aboul the health of the transformer. It is installed with
transformer. The output values of sensors are processed in the system memory. [f there
is any abnormality on the system. details are aulomatically updated in the internet and
alert on GSM through serial communication.. Transformer Health Measuring will help
to 1dentify or recognize unexpected situations before any serious failure which leads to
a greater reliability and significant cost savings. Transformer is one of the important
electrical equipment that is used in power svstem. Monitoring transformer for the
problem belore they cecur can prevent fauits that are costly to repair and resull in a loss
of electricity. Currently, failure of the transformer can be detected by color changing ol
silica gel and decreasing the quality and viscosity of oil. The main aim of the project is

to acquire real-time data of transformer remotely

e ———
—_——— 0 R ——
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CHAPTER 3

3.1 LITERATURE SURVEY

[n most pewer companies. for online monitoring of power transformers. use supervisory control
and data acquisition (SCADA) system, but or online monitoring ol power wansformer, the
extending the SCADA system is an expensive proposition. Power transformers are currently
monitored manually. where a person visits a transformer site. for maintenance and taking
records purpose. But main drawbacks of these svstems are. it cannot provide information about
overloads (Voltage & Current) and overheating of transiormer oil & windings. Due to these. the

ransformer life is reduced.

Real Time Transformer Health Monitoring System using IOT
Assistant Protessor, UG scholar, Department of Electronics Engineering Privadarshini
College of Engineering. Nagpur. India.

e Monika Agarwal,

This paper represents that they are designing a system where there exits communication
between system and operator. For this we are using Transformer. microcontroller. logic
level converter and GSM i.e. global system for mobile communication modem. This

GSM modem helps to monitor transformer health by sending message to the system.

* Hongyan Mao.

This paper represents a large number of power distribution transformer stations and
they are far away f{rom citv. wireless GPRS wansmission provides a  oood
communication selution o supervise power distribution transformer stations. The
scheme of remote wireless monitoring system {or power distribulion translormer station
based on GPRS wireless network was designed in this paper. A control terminal system
implement was mainly given. which adopted LPC2132 as main processor. GR47 as the
date communication module. The monitor terminal soltware and {low chart were also

designed. At last, the wav of configuring the GPRS module o connect network is

analyzed.
. —— e
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[t any abnormality or an emergency situation occurs the svstem sends SMS (short
message service) This mobile system will help the (ranstormers to operate smoothly

and identify problems before any catastrophic lailure.
Transformer Monitoring and Control Using IOT

Deepraj Duttachowdhury. Vivek Patil. Arva Parab. Raj Patel.

(Electrical, Atharva College Of Engineering. India}

Distribution Transformers Are Monitored Phyvsically Where A Man Visits the
Transformer Site And Analyvses the Parameters. Incidental Overload And Overheating
Of Transformer Oil And Windings If Not Monitored Properly These Parameters Can
Decrease The Transformer Life Which [s Unachicvable By The Curent Operation
System. A Single Transformer Paramecter [s Generally Detected by a Normal
Transtformer,

E.g.: Control Current Vellage While Some Wavs Could Recognize Muitipara meter. [1

Takes Too Long for the Parameter Operation and Testing Pace [s Dull,

A Monitoring System Is Not Able To Menitor All Useful Data O Distribution
Transformer To Reduce Costs. But Can Only Monitor The Operating State. Auspicious
Detection Data Will Not Be Sent To Observing Centers in Time Which Cannol Judge
Distribution Transformer Three Phase Equilibrium Detection Systen: 1s Not Reliable.
The Main Principle Execution [s the Devoice Hself Instability, Poor Anti Jamming

Capability, Low Measurement Accuracy of Data.

In Done Research Using GSM Technology Which s Not Reliabie, Cheap And
Compact As Compared To The Proposed Methodology. In States An Innovalive Design
To Develop A System Which Is Based On AVR Microcontroller Thal Is Used For
Logging The Voltage, Current And Temperature OFf A Power Transtormer In A

Substation And To Protect The System From Any Uncertainty Conditions. In EL Al M.

V. Ramesh This Design Incorporates Effective Solutions For Problems Faced By
Indians® Electricity Distribution System Such As Power Theft And 1ransmission Line

Fault and Various Other Faults. In Stated Above Right Away Monitoring Of

- RIS
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Distribution Transformer By The Use Of Internet. In Helps to Understand Various

Transformer Faults and the Parameters Affecting It

The Growth Of The Incipient Faults And Other Faults Can Be Nept in Cheek
Instantaneously. So Which Will Help The Utilities To Optimallv Use Their
Transtormers And Keep Them [n Operation In Longer Period. This Will Also ldentity
Problems Before Any Catastrophic Failure. Which Can Result In A Significant Cost

Savings And Greater Reliability,

Monitoring and Control of Operational Parameters of Distribution
Transformer using IOT Technology
Vishwanath. M. Soppimath. Pavitra Sheeri. Rajakumar Kalakarad:di Chawan Sagar

Kumar

Department of Electrical and Electronics Engineering. KLE lustitute of Technology.

Hubbalii, Karnataka

Design and implementation of a mobile embedded svstem o monitor and record
operational parameters of distribution transformer such as foading condition.
transformer oil level and winding temperature cie. Abnormal values of operational
parameters message will be sent Lo mobile device using a GSM network Monitoring of
loading condition of power lines and communicating Lo control room using SMS based
GSM technology. This methodelogy is design and implementation using cmbedded
system o monitor and record load tluctuations with respect to current and voltage in
power lines and it isolates the power lines during abnormal loads. Oniine moniloring
system integrates the GSM modem with a single chip microcontroller and sensors. 1t is
implemented at the distribution transtormer side. Also this sysiem (o protecl
distribution  transformers from overheating and overloading Comparison ol manyv
combinations ways of internet of things and power. the oil buased translormer

monitoring system is analyzed, but it has high cost. loss data and feedback control of

function. This system uses a single basmati point temperature measurement method and
GSM network remote control and data processing combined. so thal speed of the

temperature and its analysis becomes improved also accuracy ol svstem is also

M

DEPT.OF EEE, RYMEC, BALLARI Page 6




A PROJECT REPCRT 2020-21 TRANSFOMER HEALTH MONITORING
R e

improved, reducing the cost of temperature monitoring svstem and usine the remote

contro! module to aveid the tailure of

transformers. Design and implementation ol a system o monitor and record operations

of a distribution transformer like overvoltage. over current. lemperature. rise or Jall of

. oil level,

;‘1: |
| 3.2 OBJECTIVE AND SCOPE |
|
The main cbjective of this proposal is 10 acquire real time condition of transformer |

health remotels over the GSAD module alert and internet using Interet o Things
technology. We are going 1o moniter the wansfonuer parameter such as vollage.
temperature, current, oil tevel These data will be senl over internet using I'CP 1P

pratocol. From there we will alle to read from anvivhere of world location.

This system is distribution wanslermer menitoring using [OT also, it sends SMS 1w a
central database via the GSM modem for alert. The idea of on-line monitoring svstem
mixes a global service mobile (GSM) Modem. with chip micro controller and different
sensors.  Here transtormers damage s depends on different parameters  and

i environmental condittons.

3.3 PROBLEM STATEMENT

+ Transtormer is a static device which convert the vollage from one level o olher level
without change in frequency and power. Load is connected at secondary winding of the
transformer. Due to many factor suddenly increase in load can cause overloading. over-
voltages and overheating that can harmful to the transformer windings insuiation and
severe damage can be occur on the secondary side of transformer.

« Transformer can cause failure due to the different faults occur. Various laults like
over currents, over veltage faults. under voltage and also rise in wwmperature of

transformer.
¢ Localized heating caused by eddy currents in parts ol the winding.

+ Thermal heating caused by overloading.

: DEPT.OF EEE, RYMEC, BALLARI Page 7
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!

| |

| 3.4 FAULTS IN TRANSFORMER

\

\

‘ The major faults occurring in a transformer are overload. over  under voltage.
: temperature rise. oil level faull ete.

! Overload / Overcurrent: Overload * Overcurrent is tie flow of faull current oceurring in

the power system through the transiormer.

Temperature Rise: Transformers are generally designed o work for 24 hours with an
average ambient temperature. Many factor causes an increase of temperatutre which

induce failure of transtormer winding,

Over Voltage . Under Vollage: over voltage and under vollage the flow ol voliage lauli
! occurring in the power svsiem through the transformer,

|
]
! Oil level fault: il present in transformers provides cooling and insulation. J

Temperature could reduce the oil level and its reduclion beyond a required level alfects
cooling am insulation.

Disadvantage of Existing System

I. Firing of transformer can easiiv occurs.

i 2. Not accurate.

- Man power required for monitor

[N

I

Ol tank empty maximum time.

b 5. No automatic shutdewn option |

3.5 PROPOSED SYSTEM

The proposed project is about acquiring real time status ol wanslormer health
parameters. Temperature. voltage and current of transformers are monitored and send |
over internet and fuull alert on GSM. The live monitoring of these parameters can be

done using 10T technologv from anywhere around the werld, This is cost effective in
nature. Thus the responsible authority can access information on any power failure or

maintenance. The transformers play a vital role in distribution part of power system.

_ Therefore the monitoring and protection of transformer is very crucial. This svstem
A : introduces a new and improved method of transformer health parameter moenitoring
' using OT and GSM. The scnsors incorporated in the svstem colleet the data ol
; transtormer health parameters such as veltage. temperature and current and oil level. In
| case any fault detected the transformer will get automatic shutdown,

DEPT.OF EEE, RYMEC, BALLARI Page 8
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ALGORITHM OF PROPOSED SYSTEM:

1} Start

2) Initialize proposed svstem with GPIO pin.

3) All sensors such as current sensor. temperature sensor. oil level sensor. take the
reading.

4) All analog values convert them into digital.
5) All parameter values are passed to microcontrolier.
6} Microcontroller display these values on LCD.

7y Compare with threshold value.

; 8) I faull detected. GSM alert and alarm.

7) Sends these values on 10T Cloud server,

3.6 Working

For This Proposed Real-Time Framework We Take a Vollage sensor. oil level. |

! A Current sensor And a LM33 Temperature Sensor for Monitoring Yoltage, Current. ]
Temperature. Respectively Daw of the Transtormer and Then Send Them o a Desired |
Location Anywhere inthe World as well as {ault alert using GSM Module. These Three \
Analog Values Are taken in analog pin of Programmable Microcontroller Arduino. I
Microcontroller will read all sensor value one by one and then it will process e sensor J
data. Then The Values Are Then Sent Directh Through An Wi-Fi Module Under TCP
IP Protocol To A Dedicated 1P That Displays The Data In Real Time Chart Form
! Any iternet Connected 10T section for monttoring . All value will compare with

threshold value, if any fault detected the microcontroller will send information and

i 5 command to GSM Moduie and based on command to GMS module wiil send alert. The
Supply O Power Is Given Through Step Down Transformer 230:12V. Which Steps
Down The Voltage To 12V AC. This Is Converted to DC Using a Bridge Rectificr and
It Is Then Regulated To =3V Using a Voltage Reculator 7805 Which Is Required fer

the Operation of the Arduino. LCD display and other interfaced sensors.

%
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CHAPTER 4

METHODOLOGY

Distribution transformers are as ol now observed physically where o man intermittentls
visits a transformer sile for support and records parameter ol signilicance. This 1vpe of
monitoring can't give data about incidental over-load and overheating of translormer ol
and windings. Every one of these variables can essentially decrease tremstormer life.
Normal transformer measurement system generally detects a single ranstormer
parameter, lor example. conwrol, current, voltage. and stage. While some ways could
recognize multi-parameter. the lime ol acquisition and operation paramclers is oo long,
and testing pace is not sufficiently quick. A menitoring svstem can only monitor the
operation stale or guard against steal the power, and is not able o moniior all usetul
data of distribution transformers Lo reduce cosis. [t lcads to Online monitoring of ke
operational parameters of distribution transformers can provide useful inlormation
about the health of tfansformers which will help the utilities to optimally usc their
transtormers and keep Lhe asset in operation [or a fonger period, This will also help
identity problems before any catastrophic failure which can result in 2 signilicant cos|

savings and greater reliability.

4.1 BLOCK DIAGRAM

———e- —u

( Volt = Saensor
,—~’ oliage LLCID iisplay

>{ Currant Sansaor }-

Temperature
Sensor Microconiroller

—-{ Qil Leval Sonsor }——-—

e 10T Module
Transformer —-1

k'( GSM Module

J
| — Alarm Section
Relay Module |[___ |
Fig: Block Diagram
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42 FLOW CHART

Read all sensor data /

— | = |

Sensor A Sensor B Sensor-n |

4 hd

Processing data in microcontroller

Send data on 10T
and GSM

' Display Data on LCD
‘ Display

')

END
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il 4.3 COMPONENTS & COMPONENTS DISCRIPTIONS
LEM35

The 1.M33 is an integrated circuit sensor that can be used 1o measure lemperature with
an clectrical output proportional o the temperature (in °C). 11 can measure temperature
more accurately than a using a thermistor. The sensor circuitry is sealed and not subject
to oxidation. The LM335 generates a higher output voltage than thermocouples and may
not require that the output voltage be amplificd. The 1.M35 has an output voltage that is

proportional o the Celsius temperature. The scale factor is .01V/°C .

The TAE3S does not require ansy external calibration or trimmeang and madniains an
acctiracy ol -0 4% at room emperature and 40,890 on o ranue of 000 (o

~100%C. Another important characteristic of the 1.M35 is that il draws anly 60 micro

t
amps trom its supply and possesses a low selfitheating capability. The £.M33 comes in i
many different packages such as TO-92 plastic transistor-like package. T0-46 metal can :

transistor-like package.8-tead surface mount SO-8 smatl outline package.

b=

Power the 1C by applying a reeulated valtage like <3V (Vo) o the input pin und

;
[ . . . .
! connected the ground pin to the eround ol the circuit. Now. vou can measure the

I temperale in form ol voltage as shown below
i
|
; = . O ————" '
!
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+V,
(Avio20V)

LM35 | DHTPUT
Omy+ 100n

If the temperature is 0°C. then the output voitage will also be 0V, There will be rise of’
0.01V (10mV) for every degree Celsius rise in temperature. The voltage can convert

into lemperature using the below lormuiae.

VOUT =10 mw"’C x T

where
. VOUT iS the LMSS Output

- T i Ebm b e by e e O

LM35 Regulator Features:

*  Minimum and Maximum Input Voltage is 33V and -2V respectively, Typically, 3V,
e Cun measure lemperature ranging from =530 w0 1530
e Ouput voltage is direetly proportional (Lincar) (o wmperattre (e there will be a rise
of TOMV (0.01V) for every 1°C rise in lemperature,
; o =030 Accuracy
*  Drain current is less than 60uA
* Low cost lemperature sensor
o Small and hence suitable for remote applications

* Available in TO-92. TO-220. TO-CAN and SOIC package
OIL LEVEL (ULTRASONIC SENSOR)

An ultrasonic fevel transmitter is mounted on the op of the tank and transmits an
ultrasonic pulse down inio the tank. This pulse. travelling at the specd of sound. is

reflected back to the transmitter from the liquid surface. The transmitter measures the

. -

| __———*————-_______'-—_—___—__—__———____—__
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Gme delwy between the ansmilted and reeeived echo signal and the on-board

microprocessor caleulates the distance o the ligid surface using the formuli

)

Floss does an ullrasonic dislinee sensor work”

L rasanic seitsors work by entiing sound waves witlvac fregaes 3 e migh lor
human i hear. These sound waves wavel through the air Jrwe peed of sound.

toughly 345 mes 11 there b object m(ront of the sensor. the seund woves ocl
cellected back and the receiver - thie ultrasonic sensor deteets them. By measuring how
much time passed between sending and receiving the sound waves, the distance

between the sensor and the object can be caleulated.

Original Transmit Waves

A

mo)))))

At 20°C the speed of sound is roughly 343 m/fs or 0.034 cm/ps. Let's say that the time

between sending and receiving the sound waves is 2000 microseconds. If you multiply the

spead of sound by the time the waund waves traveled, you get the distance that the sound

wmn es {raveled.

S ——

Page 14




i

A PROJECT REPORT 2020-21
e o—SsSsSs=_==——_—————— i

TRANSFOMER HEALTH MONITORING

Distance = Speed x Time

But that is not the result we are looking lor, The distance belween the sensor and the

obiect is actually only half this distance because the sound waves traveled [rom the
sensor to the object and back [tom the object to the sensor. So vou need to divide the

result by (wo.

Distance (cm) = Speed of sound (cm-us) < Time (us) "2
And so for the example this becomes:

Distance tenyy = L0343 gemeusy - 2000 (psy 2= 54 3 em

Temperature dependence of the speed of the speed ol sound

The speed of seund actually depends strongly on lemperature and w a Tar lesser degree
en the humidity of the air. Wikipedia states that the speed of sound increases with
roughly 0.6 m/s per degree Celsius, For most cases at 20°C vou can just use 343 m/is
but il you want ¢ get more accurale readings. vou can calculate the speed ol sound

with the following formula:
Vo(mis) = 3313 = (0.606 = T)
Vo= Speed ot sound (nu's)

1= Air Temperature (°C)

This formula doesn’t include the humidiy since it cilect on the specd of soud is only

very small,

Below vou can [ind a tutorial on how to usc a DHTI I emperature and humidity sensor

to calibrate the speed of sound and get a more accurate distance reading with the HC-

SRO4.

How tire HC-51R04 worksAl the front of the HC-SR04 sensor you can (ind two silver
cylinders (ultrasonic transducers). one is the transmitter of the sound waves and the
other is the receiver. To let the sensor generale a sonic burst. you need (o sel the Trig
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pin high for at least 10 ps. The sensor then creates an 8 cycele burst ol ultrasound at 40
KIz.

This sonic burst travels at the speed of sound. bounces baek and aets reeeived by Lthe
receiver of the sensor. The Fcho pin then outputs the time that the sound waves traveled

N Nicroseconds,

Trogaicrs | TC'-LIV‘S [

Traciay it H”” ”I H Sopoulsos ar A0
Uil .

Yot can use the pulseln() function in the \rduine code Lo read the tenath ot the palae
from the Fcho pin. After that Yot can use the formula mentioned above o caleuiate the

distance between the sensor and the ohject.
Distance = (Speed of sound in air s tne delavy, 2

Once the transmitler s programmed sith the bottom reference aof the application -
usualiy the bowom of the wank — the hguid Tevel is calenlated by the microcontrolior,
The basic eyuation tor caleulating the wnk level is

Level - Tank Teight - Distance

Voltage Sensor

A voltage sensor is a sensor is used to calculate and monitor the amount of voltage in an
object. Voltage sensors can determine both the AC voltage and DC voltage level. The

input of this sensor can be the voltage whereas the output is the switches, analog

voltage signal, a current signal, an audible signal, etc.

Sensors are basically a device which can sense or identity and react to certain types of
electrical or some optical signals. This sensor mainly includes voltage divider circuit.

The resistor in the circuit works as a sensing element. The voltage can be separated into
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two resistors like a reference voltage & variable resistor to make a civeuit of the voltage

divider.

Vip -————

® " Vour .

voltage-sensor

A voltage supph s applicd o this cireuit. The cutput voltage can be decided by the
resistance used in the circuit. So. the voltage change can be amplificd. We can say that
this circuit will read high voltage and output of this circuit will be less than 3 volts.
Because microcentroller can read less than 3 Volts, Veltage Detection Sensor Module
=i is a simple and very useful module that uses a potential divider o reduce any input
voltage by a factor of 5. This allows us to use the Analog input pin ol a microcontroller

to monitor voltages higher than it capable of sensing.

Resistor ()

Sotrce

. Voltage (V) §

I

: Eesistor (B,D O’—-""P‘—J"’
Vc:aH-age
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A voltage divider circuit is a very common circuit that takes a higher voltage and

converts it to a lower one by using a pair of resistors. The formula for calculating the

output voltage is based on Ohms Law and is shown below.

/ v, X K
\V . o f’ =

L
(“
7
\
qTI-'
K

Where:

Vs 1s the source voltage, measured in volts (V).

R1 is the resistance of the ist resistor. measured in Ohms (Q).
Rz is the resistance of the 2nd resistor. measured in Chms ().
V i is the output voltage. measured in volts (V),

ZMCT103C CURRENT SENSOR MODULE

The module is designed using the ZMCT series of small size high-precision
micro CT and high-precision operational amplifier circuits for more accurate
sampling and proper signal compensation. It is best solution for the signal

acquisition of AC current within 5A range.

The corresponding output voltage Analog AC signal can be adjusted using the
potentiometer. You can adjust the amplification ratio and the amplification

range (0~100 times). but the max voltage at the output will not more than half

of VCC applied voltage.
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ZMCTI03C AC current Sensor is the best for the purpose of the DIY project
and industrial application. where we need to measure the accurale AC current
with current transformer. This is a perfect choice to measure the AC current
using Arduino/ESP8266/Raspberry Pi like an opensource platform. In many 1
electrical projects. engineer directly deals with measurements with few basic /

: requirements like {

= . High galvanic isolation !
= i
I

1 . High accuracy !
. Good Consistency |

This is o high precision micro current Transtormer. This medule makes it casy
to monttor AC mains current up to 5 Amps. ZMCT103 isa PCB mount current I
transformer with 1000:1 turns ratio and Dimensions: 28 x 12~ |5 mm |
(L*WHH),
| Specitication and Features:
» Weight: [4 gim,
K = Onboard
‘ « Rated input current: 34
« Rated outpui current; 3maA
' « Change: 1000 1 ‘
. » The lincar range: 0 - 10 (100 ohms)
+ Linearity: 0.2%
+ Precision Rating: 0.2
» Uses isolation voltage: 3000V Measurement
+ Sealing material: epoxy resin \
+ Operating temperature: — 40 Celsius 1o — 70 Colsius | i

+ Onboard sampling resistor and micro-precision current tansliormer \
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= Modules 5A can be measured within an alternating current, the analog output

corresponding to 5A/5mA
LCD Interfacing

The display units are very important in communication between the human world and
the machine world. The display unit work on the same principle, it does not depend on
the size of the display it may be big or the small. We are working with the simple

displays like 16<1 and 16x2 units. The 161 display unit has the 16 characters which
present in one line and 16x2 display units have 32 characters which are present in the 2
line.

We should know that to display the each character therc are §x (0 pixels. Thus (o
display one character all the 50 pixels should be together. In the display. there is a

controller which is HD44780 it is used to control the pixels of characters to display.
What is a Liquid Crystal Display?

The liquid crystal display uses the property of light monitoring of liquid crystal and
they do not emit the light directly. The Liquid crystal display is a flat panef display or
the clectronic visual display.

With low information, content the LCD" s are obtained in the fixed image or the
arbitrary image which are displayed or hidden like present words. digits, or 7 segment

display. The arbitrary images are made up of large no of small pixels and the element

has larger elements,

LIQUID CRYSTAL DISPLAY
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Pin|; Pin i
No/ Name Pin Deseription : ;
Pinf I 'I'his?iﬁ is a t__’-l_'oﬂhd_ p_iﬁiermd the 1.CD is connected (o) !
[ GND the Ground (
: |
\
I S — i
Y e e j
Pin| |
e [
20 VCC The VCC pinis used w supply the power o the 1.CD [
| i : ‘ |
—_ | B |
Pin This pinis used for adjusting the contrast of the 10D by ;
: |
3 VEE connecting the variable resistor in between the VOO & i

| ; Crround. j

The RS is known as register select and it seleets the . |

|
: . . !
} Pipl Command/Data register. To select the command 1 i
i 4 Ry register the RS should be cqual 1o zero. To select tae |‘
! ‘ , . , J
i . Data register the RS should be equal 10 one. | \
' —————— — ‘ |
: This pin is used to select the operations of Read/Write. | ‘
Pin|. Toperforn the write operations the RiW should he ; |
5 i R/ equal to zero. To perform the rcad operations the ReW | |
should be equal 1o ane. |
—_— — — |
This is a enable signal pin if the positive pulses are‘| (
Pinl| passing through a pin. then the pin function as a J
| 6 ! EN | read/write pin. f Jl
} i : |
‘ ! \
| - _._:11_7__.4‘.____*,, —_— | [
J Pin DBO to| '
% ! ‘ The pin 7 contains total § pins which are used as » Data |
; 7 | DB7 ! ! | !
: ' ! ; . - i
5 | ‘ pim ot LCD. f 4
' Pinr : This pin is connected to VCC and il is used for (he pinl IJ
< il : . . ;
! : 15]) LED +|, 16 to set up the glow of backlight of LCD, ! {
| ! ' ! |
@ - | __ ] ’
| l
|
! !
] |
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Pin}l ' This pin is connected to Ground and it is used for the
16}, LED—ﬂ pin 15 to set up the glow of backlight of the LCD.
| | ;
- ; . |
. Command Register
. Data Register

U?l:)l..l.l e O(_J:l
2SN U = e el S e B il Ve I Yo B N WP
= > = o Cr L OOO0Ooao o= -

Command Registe: This register is used to insert a special command in the LCD. The
command is a special set of data and it is used to give the internal command to the
liquid crystal display like clear screen. move to line | character i, setting the curser and
efc.r

Data Register: The data registers are used to enter the line in the LCD
Arduino (Atmees28)
There are many varieties of Arduino boards (explained on the next page) that can be

used for different purposes. Some boards look a bit different from the one below. but

most Arduinos have the majority of these components in common:
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[l
Mo~
- -

Power (LJSB / Barrel Jack)

e [Every Arduino board needs a way to be connected to a power source. The Arduino
UNO can be powered trom a USB cable coming from your computer or a wall power
supply (like this) that is terminated in a barrel jack. In the picture above the USRB

connection is labeled (1) and the barre! jack is labeled (2).

e The USB connection is also how vou will load code onto your Arduino board. More on

| how 1o program with Arduino can be found in our Installing and Programming
Arduino tutorial,

* NOTE: Do NOT use a power supply greater than 20 Volts as you will overpower (and
thereby destroy) you're Arduino. The recommended voltage for most Arduino models

is between 6 and 12 Volts.
* Pins (3V. 3.3V, GND. Analog, Digital. PWM. AREF)

* The pins on your Arduino are the places where you connect wires to construct a circuil
{(probably in conjunction with a breadboard and some wire. They usually have biack
plastic "headers’ that allow you to just plug a wire right into the board. The Arduino has
several different kinds of pins. each of which is labeled on the board and used for

different functions.
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GNID (3): Short for ~Ground’. There are several GND pins on the Arduino. anv of

which can be used (o ground vour circuit.

SV & 33V R A vou might guess. the 3V pinsupplics 3 volts of power, and the
A oAy . . A o . . : ; N < ‘|

33V pinsupplies 3.3 valts of power. Most of the simple components used with the
Arduino run happily off o3 or 3.3 volts,

Analog (6): The arca of pins under the “Analog in™ fubel (AQ through A3 on the UNO)
are Analog In pins. These pins can read the signal (rom an analoy sensor (like

a lemperature sensor) and convert it into a digial value that we can read.

Digital (7): Across [vom the analog pins are the digital pins (¢ through 13 on the
LNO). These pins can be used for both digital input «hike telling i1 4 bunon is pushed?
and digital output (like powering an 1.EDY.

PANL 8 Y ou may hase noticed the tlde ¢+ nexi ne some of e digital pins 30 30 6,
9. 10, and 11 on the UNOY. These pins act as normal digital pins. but can also be used
for something called Pulse-Width Modulation (PWAD. We have o weterial on DWM.
but for now. think of these pins as being able to simulate analog output (like fading an
LED in and outy,

AREF (9): Stands for Analog Reference. Most ol the time you can leave this pin
alone. It 1s sometimes used o sct an external relerence voltage (hehween O and 3

Voltsy as the upper imit for the analog input pins.
Resct Button

Just like the original Nintendo, the Avduino has a reset button 1105, Pushing it will

temporartly connect the reset pin o ground and restart any code that is loaded on the
Arduine. This can be very uselul i yvour code docsn™t repeat, but you wani 1o st il
multiple times. Unlike the origina! Nintendo however, blowing on the Arduine doesn't
usually 1ix any problems.

Poser LED Indreator

Just beneath and 1o the right of the word “UNO™ on vour circuit hoard. there’s a tiny
LED next to the word “ON* (11}, This LED should light up whenever veua plug vour
Arduino into a power source. If this light doesn’t wrn on. there’s a good chance

something is wrong. Time to re-check vour ¢ircuit!

TX RX LEDs

“‘—___—_——_1_———_2
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TX is short for transmit, RX is short for receive. These markings appear quite a bit in
electronics to indicate the pins responsible for serial communication. In our case,

there are two places on the Arduino UNO where TX and RX appear -- once by digital
pins 0 and 1, and a second time next to the TX and RX indicator LEDs (12). These

LEDs will give us some nice visual indications whenever our Arduino is receiving or

transmitting data (like when we’re loading a new program onto the board).

Main [C
The black thing with all the metal legs is an 1C, or Integrated Circuit {13). Think of it

as the brains of our Arduinoe. The main IC on the Arduino is slightly different from

board (¥pe 1o board tvpe. but is usually from the ATmega line ol [C's from the
ATMEL Company. This can be important, as you may need to know the IC type
(along with your board type) before loading up a new program from the Arduino
software. This information can usually be found in writing on the top side of the {C. [
you want to know more about the ditference between various IC's. reading the
datasheets is often a good idea.

Voltage Regulator

The voltage regulator {14) is not actually something vou can (or should) interact with

on the Arduino. But it is potentially useful 1o knew that it is there and whal its for.
The voltage regulator does exactly what il savs -- il controls the amount ol voltage
that is let into the Arduine board. Think of it as a kind ol gatekeeper; it will turn away

an extra voltage that might harm the circuil. Of course, it has its limits, so don't hook

up your Arduino to anything greater than 20 volts.

The Arduinc Family

Arduino makes several different boards, each with different capabilities. [n addition,
part of being open source hardware means that others can modify and produce
derivatives of Arduino boards that provide even more (orm facters and functionality.
If you’re not sure which one is right for your project. check this guide for some
helpful hints. Here are a few options that are well-suited to someone new to the world

of Arduino;

Arduino Unoe (R3)

- . . — . e )77
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* The Unois a great choice for vour first Arduino. [t's got everything vou need 10 get
started, and nothing vou don'(. It has L4 digital input/output pits (of which 6 can be
used as PWM outputs). ¢ analog inputs. a USB connection. a power jack. a reset |
button and more. It contains evervthing needed to support the microcontoller: simply j
connect it to a computer with a USB cable or power it with a AC-10-DC adapler or !

ballery to get staried. |

Atmega328 ;

Atmega 328 has KB Llectrically Erasable Programmable  Read Onlv Memory
(EEPROM. This property shows if the electric supply supplied to the micro-controiler
IS removed. even then it can store the data and can provide resulls after providing | |
with the ¢lectric suppiy . Norcover, Almega-328 has 2K13 Static Random Aceess i
Memory (SRAM). Other characteristics will be explained later, AlTmega 328 has ‘
several different features which make It the most popular device in today’s market. | |
These features consist of advanced RISC architectyure. good performance. low power
consumption.  real timer counter having  separate  oscillator, 6 PWMN pins.
programmable Serial USART. programming lock for software security. throughput up
to 20 MIPS etc. ATmega-328 is mostly used in Arduino. The further details aboyt
ATmega 328 will be aiven later in this section.

Introduction (o ATmegal?s |

* ATmega328is an 8-bil and 28 Pins AVR Aicrocontroller. manufactured by
Microchip, follows RISC Architecture and has a Nash ¥pe program memory of 32 KB, ‘
+ It has an EEPROM memory of KB and i1s SRAM memory is of 2INB. ]
« {t has 8 Pin for ADC operations, which all combines to form Porta (PAD - PA7). ;

¢ [t also has 3 bujlt-in Timers. two of them are § Bit timers while the third one is 16-3j1

Timer.

* You must have heard of Arduino UNO, UNO is based on atmega328 Microcontroller.
It's UNO’s heart.

* It operates ranging from 3.3V t0 5.5V but normally we use 5V as a standard.

lock for security purposes, and real timer counter with separate oscillator,

————_______\___,
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o [U's normally used in Embedded Systems applications. You should have a fook at

these Real Lile Examples ol Embedded Systems. we can design all of them using this

Microcontroller.

« The foellowing table shows the complete (eatures of ATmewa328:

ATMEGA328 FEATURES

No. of Pins

CPU

Operating Voltage
Prograip Memory
Program Mewmory Tvpe
SRAM

‘EEPROM

5
| ! |
- ADC

Number of ADC Channels
PWM Pins

Comparator

DEPT.OF EEE, RYMEC, BALLARI
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— L

RISC 8-Bit AVR

LRSS

32KB

FFlash

2048 Bytes

1024 Byles

10-Bit
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ATMEGA328 FEATURES

Packages (4) S-pin PDIP ‘

32-lead TQFP

28-pad QFN/MLF

32-pad QFN/MLF ‘

Usciilator ip to 20 MHzx
| |
Timer (3) S-Bitx2 & i6-Bitx 1
, Enhanced Power on Reset Yes
: Power Up Timer Yes
|
} [/O Pins 23
\
Manufacturer i Microchip
!
SPI Yos
nc Yes
Watchdog Timer _ Yes

‘———EH—F—_—_’——
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ATMEGA328 FEATURES

Brown out detect (BOD)
Reset
USI (Universal Serial Interface)

Minimum Operating Temperature

-

ATmega328 Pins

TRANSFOMER HEALTH MONITORING

Yes .
|
|
Yes
Yes

40 C 1085 C |

. ATmega-328 isan AVR Microconurotler having bwenty cight (28) pins in oetal,
. All of the pins in chronotogical order. are listed in the table shown in the figuye given
? below,

ATmega328 Pinoul

ad the components” prnout.

A

. ATmega 328 pinoul diagram is shown i the lgure given below. ‘

-
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- clronic device. so you arc waorking on am Eneineering Project then you must first ;
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x

ATmega328 Pinout

RESET Pin t 1 PCo 4mb i

i 4= D}y #28:PC5  Analog input 5
it par & (X)) Pin i 2, ppo e ‘ = Fin §27:PCa Analog Input 4
dhpitabpere TG D 50 200 bt ] e=e Pin #2600 Analog Inpul 3
Sgttal pin Rinf d: POI senl i ey Pin #2850 Analog Input 2
Ligital wir L LR Bia it Hr P : ‘ “Pin 24 Analog lnpul 1
higptal pins Pini 6 PD4 embaf 6 +=-Pin # 23:PC0  Analog Input 0
Yoltage (VCG) BT VOE -yl

Ground P it d: GND s gff

Sl dmbDin 4 22:GND Ground (GND)
Y 4=t Pin f§ 21 Aref  Analog Reference

gzegebaw ]y

Pin E - POS -l

2ind AN e ay

M ewbDin # 20:AVGE  Voltage (VGC)
DY 4w P # 19

semial g 5 Pin# 11 255 gyl s AR RLI

hgiied Ca

Anilan pin b Pin#12: p iy, emp of i = Bin i 17550 Dienial B i) g

Siniatan 7 Pin# 13: PDT 4p :_ * - Din 1G:pB2 Mgitad P i o

sepddal oin & Pin #14: pa0 emp of 51 =k Pin #1578 BT TR BRI MR PES S
ATmega328 Pins Description
. Functions associated swith the pins must be known in order 1o use the device

appropriately.

. ATmega-328 pins are divided into different ports which are given in detail below,

VCC is a digital voltage suppiy.

AVCC is a supply voltage pin for analog to digital converter,

GND denotes Grognd and it has a 0V,

Port A consists diithe pins from PAO to PA7. These pins serve as analog input to analog 1o
digital converters. Ifanaﬁog to digital converter is nol used. port A acts as an cight ()
bit bidirectional input/output port.

Port B consists of the pins from PBO to PB7. This port is an 8 bit bidirectional pert having an
internal pull-up resistor,

Port € consists of the pins from PCO to PC7. The outpul buffers of port C has svimmetrical
drive characteristics with source capability as weil high sink.

Port D consists of the pins from PDO to PD7. 1t is also an 8 bit mput'oulpul port havine an

internal pull-up resistor.

%
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. All of the AVR ports are shown in the figure given below.
AREF is an analog reference pin for analog to digital converter,

. So this was the brief of all the pins in ATmega 328 AVR micro-controller.

GSM Module

A GSM module or a GPRS module is a chip or circuit that will be used to establish
communication between a mobile device or a computing machine and a GSM or GPRS

system. The modem (modulator-demodulator) is a critical part here.

Sim900A GSM Mo'e&

Global System for Mobile communication (GSM) is digital cellular system used for

mobile devices. [t is an international standard for mobile which is widely used for long
distance communication There are various GSM modules available in market like

SIM900, SIM700. SIM800. SIM808. SIM3320 etc.

SIM900A module allows users to send/receive data over GPRS, send/freceive SMS and

make/receive voice calls.
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The GSM/GPRS meodule uses USART communication to communicate with

microcontrolier or PC terminal. AT commands are used to configure the module in

different modes and to perform various functions Jike calling. posting data to a site, etc.

R P T

* Quad-Band 850/ 900/ 1800/ 1900 MHy

* GPRS mutlti-siot class 10/8

+ GPRS mobile station class 3

e Compliant to GSM phase 2/2+

* Class 4 (2 W @850/ 900 MHz)

e Class | (1 W @ 1800/1900MH7)

¢ Dimensions: 24* 24 * 3 mm ’

e Weight: 3.4g i

o Control via AT commands (GSM 07.07 0705 and SIMCOM enhanced AT J
|

Commands)

* SIM application toolkit

* Supply voltage range 3.4 - 4.5 v

*» Low power consumption

¢ Operation temperature: -30 °C to +80 °C°

RELAY

3COmM Symbol

;

Relavs are maost commonly used switching device in clectronics. There are two

How to Use a Relay?

important parameters ol refay. firstis the Trigger Volage. thisas the vollage reaniired o

turt on the relay that is 1o change the contact from Common — NC 1o Common — NO).

DEPT.OF EEE, RYMEC, BALLARI Page 32




A PROJECT REPORT 2020-21 TRANSFOMER HEALTH MONITORING

The other parameter is your Load Voltage & Current, this is the amount ol voltage or
current that the NC. NO or Common terminal of the relay could withstand. in our case
for DC it is maximum of 30V and 104 Make sure the Toad vou are using fulls into this

range.

B The relay's switch connections are usually labelled COM. NC and NO-

= * COM = Common. alwavs connect to this. it is (he moving part of the switch.
* NC = Normally Closed. COM is connected to this when the relay coil is off.

* NO = Normassssssl|y Open. COM is connected to this when (he relay ceil is on.

+Vee

Flywheel
Diode

A transistor works best as a switch when it is connected with a common emitter
i configuration, meaning the emitter of the I%;T must be always connected directly with
"ground" line. Here the "ground" refers to the negative line for an NPN and the positive

fine fora PNP BJT.

4

If an NPN is used in the circuit, the load must be connected with the collector, which

will allow it to be switched ON/OFF by switching its newalive line ONJOFF,
Relay Specifications:
* Rated Load: 10A 250VAC. 10A 30VDC

; » Max Switching Current: 10A

» Max Switching Voltage: 110VDC / 250V AC

|
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« Coil power 0.45W

» Contact Arrangement; C:| (NO/NCY

* Dimensions: 19x 15 % 15 mm

|
10T Module Node MCU |
i

Node MCU V3 s an epen-source firnnware and development kil that plavs a vital role
mn designing your own 1OT product. Multiple GPIO pins on the board allow vou to |
=3 connect the board with other peripherais and are capable of generating PWM. (2

SPL and UART serial communications. |

Node MOT s aiopen sourey plattorm based o FSPE206 which vin coninecs
objects and let data ransier usig the Wi-I' protocol. In addition. by providing some i i
the most amportant features of micr srentreflers soch s GPICL PWNL ADC, snd ee & J

can sulve many ol the project s needs glone.

Pleasc note that this causes quite some contusion. The numbers on the pins DO I
NOT map to the numbers of pins ol the ESP8266. For example - pin D1 of the board i
does not map to GPIOI as you would expect. but to GPIOS instead!

| 3v3 J © ON VIN ]
[ GNGC B © o GND | |
| X N o o X RST. !
. RXD0 BRI ¢ ©ON EN ] |
D8 8o ] &TER
(CE &3 o PR § o fGrn] !
THMISO) t Db B o o €K ;
HSCLI I 05 o © [l SdD | i
' [ GND 3 © © F-CRES
. 3va d o © N Sd1 |
[ 03 g o o T Sdz ]
| D2 B o © I
| D1 R o © X
L WaKE IE-Uisen B Do N o o L8 - TOUT |
: @

The above layout indicates how to interpret the mapping. For clarity, you can also see

_— _

the mapping list between Node MCU pins and GP1O below:

DO = GPIOI6
DI = GPIOS
D2 = GPIO4
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D3 = GPIOO

D4 = GPIOZ

D3 =GPIO]I4
D6 = GPIOI2
D7 =GPIOI13
D8 =GPIOI13
D¢ = GPIO3

210 =GPIO1

@ LED_BUILTIN = GPIO16 (ausxiliary constant [or the board LEED. nol a board pin

Also note, that many libraries include the mapping already, so vou don't have (o worry
aboul the translation. IT vou write o DI Tor instance. vou will get this interpreied
correctly as GPIOS (PIN3 ). Check the docs.

_: Setting up in Arduino 1DE

Open 'Arduino IDE' and click File — Preferences

Tl e, - o T
SENgs  Network
Skawchbeok location:
Sy Eund
Editlor language: {Spstom Defauft . . ~  {requrogs restart of Arduino)
Editor font zize: -
Interface acale: Auwmang RC f_ %% {requrcsrestart of Arduno)
Shaw verbose cutput during: [} comlotian uplaad
Compller warnings: '}GBAe }:_
S 1 Bizplay line numbers
- (] Enable Code Folding
: Verlfy code after upload
*1 [ use external editar
7 Aggressvely cache comeded core
Check for updatez an atarbun
Update sketch files to new extention on save {,ode -» .ina)
Save when verlfyring or uplaading
Additianal Basrds Manager URLs: hfia.—),rérdﬁné"és;{éiég.gar_'n_}f_”_sié_@eip.mmgc;;m—:ascom _index.jacn i)
riore preferences canbe 2dicad crecty i U Rle
Crilzorol\afiphu\AppDa ta L ocallArduime 154ore ferences. et
inch ey when Arduing 1s oot rone ng
Ok | Canesl

Copy the URL below into the section Additional boards Manager and click OK (o

close the Preferences tab

%
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Go to Tools - Board ... - Board Manager

Locate the esp8266 by esp8266 community entry and install the software for Arduine
{(notice the Node MCU entry in this board list)

€9 Boards Manager

! lespdate]

265 Cﬁmmunlty'version 2.4.1 INSTALLED A
n this packzge.

Generic ESP8265 Madule,-Generic ESP8285 Modute, ESPDuing (ESP-13 Madule), Ag SPrasse Lite

1.0, ESPressa the 2.8, Phoemx L0, Phaemx 2. 0, NodeMCU 0.9 (ESP-12 Madule Dlirnex

MoD BZGE(—DEV) SparkFun ESPEZES Thlng. SparkFun ESP8266 Thing DS 0 eSO R2 & mini,
WeMas D, mifi Pro, WeMos DI mial Lite, WeMos D1 R1, ESPino (E5P-12 Module), ThalEasyEIecs ESPino, W|ﬂnfu, Arduino, 4D
Systems gend ToD Range, Digistump Qak,

Onling Help
Mora infa"” ‘ |

Clos2

Done. You can now select the Node MCL; in the Bourds menu.
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CHAPTER S5

5.1 ADVANTAGES

® 0w cost.

* Real-time monitoring using JOT.
o GSM SMS alert

o High Accuracy,

* Remote monitoring

5.2 DISADVANTAGES

e Per transformer some cost will increase Tor this setup.
* Internet connection is required for [T 10 work

* Improve system reliability

5.3 APPLICATIONS

» Distribution Transformer,
* Industrial Applications.

¢ On High Grade Motors,
* GRID Monitoring

%
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CHAPTER 6

6.1 FUTURE SCOPE

[n future work we can develop database of all parameters of distribution transformer.

which are placed at different places. We can get all information by placing the proposed

system modules at every transformer. We can send the data through Wi-Fi module and
through Ethernet roufer. With server, we can store data on webpage or website, A Wi-

. Fimodule connects to nearby network and sends information io monitoring node.

6.2 CONCLUSION :'

An TOT and GSM based transformer monitoring svsieny lor power transformer was

' designed. implemented and tested. An 10T module added w this svslein to periodically
receive and paramelers information about the transformers in an 10T application. After
detected signal on any abnormality. immediate aclion to prevent using refay rippimg

and SMS alert for transformers. We need not have to check all power transformers and

currents, temperature and veltages and thus we can detect the fault in less time and

uncertain fatlures thus resulting in signilicant cost saving as well as improving svstem

reliability. |

The proposed lechnique with results that the pratection scheme works properly with
aceuracy. sensitivity of this scheme very high for the abnormal and faulty conditions.
Transtormer Health Monitoring will help o identify or recognize unexpected situations
i before any serious failure. which leads to greater reliability and signilicant cost savings.
[T transformer is in abnormal condition. we can know from anvwhere. No human power
need to monitor (he transtormer. Details about the wansformer are automatically
updated in IOT and fault alert using GSM.
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REAL TIME TRANSFORMER HEALTH MONITORING SYSTEM USING IOT
AND GSM PROJECT MODULE
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ABSTRACT

The manual monitoring of the forest to prevent unauthorized activities 1s
practicallv difficult job. The four major operations that are essential in monitoning the
{orest are developed in this work. namely tree cutting detection. fire detection. smuggling

5 and contaminated water detection using metal sensor, fire sensor, vibration sensor and ptl
i sensor respectively. The outputs of these sensors are given 1o Arduine Uno. which is
_ connected along with the microcontroller i.e.. esp8266 Wi-Fi module (o communicale (o
- o central server in forest office from remote place in the forest. The sensed data from
sensors is collected and given to esp8266 Wi-Fi module. The system uses esp82066 Wi-Fi
module to upload the information to the cloud, and then transfers the alerting message to
forest officer mobile phone via registered Email-id of forest officer or any other
authorized person and also displavs (he aterting message in the [orest moniforing svstem
' in the forest office and simultaneously turn on the buzzer i the forest office. Thus.
intimating the unauthorized activities that are carried out in the forest to the operating

person of forestoffice.
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m
i INTRODUCTION

Forest 1s very important in our life: we totally depend on the forest for
survival. The forest trees help us to breathe by pumping out the oxygen and
! absorb carbon dioxide. Forest is house to many living orgamisms. [t is a precious

resource provided by nature. The organismis lving in forests wre independent on
each other. Life in forest is governed by factors like air, water and sunlight. There
are variety of plants available in most farests: herbs, shrubs and trees depending
upon the chimate of the region. Plants make their own food by the process of
photosynthesis and amimals depend on plants and other animals for their food.
Sometimes plants also depend on amimals Tor processes like pollination and seed
chspersal. There are many forests spread over large area across the globe. Forest
can be classified as: wopical, everareen, partly evergreen, deetduous and dry
forests based on the climatic conditions and types of trecs present. Forest also
comprises non-living components such as lakes, ponds, sotl, rocks. etc. A forest is
defined as an area forming an ecosvstem.

Forest help in maintaining the water cycle on the earth. Plants absorb
water from the soil through their roots. The process of releasing excess water by
, plants into the atmosphere in the form of water vapors 1s known as transpiration.
- The process in which water vapors from ocean rises and condenses to form clouds
is known as condensation and the process of moving clouds to land due to sca
breeze is known as precipitation and this eventually leads to ranfall. All thesc
processes together from the water cycle and hence forests play a significant vole in
continuing water cycle. Forest help in preventing global wanning. The increased
amount of carbon dioxide {greenhouse gas) in the atmosphere results in the
greenhouse effect and thus causes global warming. Forests prevent soil erosion.
Trees present in the forests hold the soil particles strongly with the roots and
prevent them from erosion

The most common hazard in the foresis is forest fire. Forest fires are as old

as the forests themselves. They pose a threat not only to the forest wealth but aiso
lo the entire regime to fauna and flora seriously distwbing the bio-diversity and
the ecology and environment of a region. During summer. when there is no ram
for months, the forests become lttered with dry senescent leaves and twinges,
which could burst into flames ignited by the slightest spark. An uncontrolied
. lorest fire can devaslate everything in its path, spread tor miles. crossing rivers
ke and roads. Fach vear. between 60,000 and 80,000 forest fires occur. destroying
: between 3 and 10 million hectares. While forest fires have different impacts on the
envirommnent, depending on their size and frequency, the causes are also diverse. A
lew hundred vears aga, forest fires were a natural “activity” cansed mosty by rare
phenomena. such as a volcanic cruption or an earthquake. that occur m very
specific geographical areas, |

e M e S R S— - S ——
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Therefore, it is not them, but lightning, that is the main cause ol the
departure of forest fires from natural sources. For example, it accounts for about
2% of fires m the Mediterrancan zone and close to 30% in Quebee! In Spain. 3%
of fires are due to natural causes, especially in dry, hot places.

In some parts of the country (Aragon. Pyrenean chains, elc.),
thunderstorms and lightning, in the absence of rain. are responsible for 23% of
forest fire departures. Other exceptional circumstances and very unusual
plienomena, such as the collision of two silicious rocks producing a spark, may
also have a (mmimal) impact on fires. Fires of natural onigin are oflen quickly
channeled since they usually have only one outbreak. But today. natural causes are
N much less frequent and now give place to human activities, whether voluntary or

not 43% of forest fires caused by humans are linked o imprudence”s (cigarette
butts, carbage deposits. burning).

They can also occur as a result of surges., damage 10 power lines or

g military accidents as happened in 2016 and 2017 at Captious military camp i
5 Grronde (caused by military fire. destroving 1300 hectares of pines) or at L.e Mans
military camp in April2017. Finally. recklessness is ofien linked 1o recreational

| . . . ccor cor e y
! activities. agricuttural or forestry work (35% of fires) 25% ol forest fires caused

by humans are caused by pvromaniacs. revenge or political or administrative
strategy. 1o prevent this we are using [re sensor it will detect [re happens in the

forest and send the signal to Arduino UNO.

Most davs we read in the newspapers about trees traflicking. These trees
are very expensive. These are very useful i medical science and cosmetics.
Because of the large amount of money involved in such sales ol tree trunks and
many Inctdents occur by cutting a tree and their smuggling. The problem we saw
15 there no medium or system to deteet illegal Jogging and smuggling of trees. The
explanation there is, in our work. we can know what happens to the trees in the

e e el

forests or places should be monitored. Such a plan will help you to find and detect
the ilegal loggig and cutting of rees. and also it wilt alert us 1o take the action.
By considering this problem in nund a system designed to help and (o achieve our
goal of protecting trees by smugglers. For vears we have been plagued by illegal
activity such as smuggling precious and commercial trees such as (cakwood.
sandalwood. sagwan etc. {rom protected forest areas. These (rees are very
expensive and numerous commercial demands in the global marke(. Trees are
there it is generally considered to be protected by marking others tags by hand.
This wiil not be hetpful and refiable from then on anyone can mterrupt it. And in
times of natural trees it may somehow be damaged. The default smart unit has it
! thus it was designed to address these issues. A combination of latest wireless and
4 embedded communication svstems solutions provide us with such modules.

Dent. of EEE, RYMEC Page 3
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LITERATURE SURVEY

1. Wireless sensor-based conservation of illegal logging of
forest trees.

Authors: L.K Hema. Dr. D Murugar, R Mohan Priya.

Applications: This system is suitable for large-scale forest monitoring for
. illepal logging. Here the ciuster of sensor nodes are used te monitor the
: cutting of trees.
: Future Scope: It is used in medicines. that provide imterpretive data that

significantly improves the capability and performance of its system.

2. GPS-Arduino based tacking and alarm system for
protection of forest:

Authors: M Gor. ] Vora, S Tanwar. S Tvagi.

Applications: Providing alarm indicating fire accidents and illegal togging of
trees in the Forest.

Future Scope: The GPS (racking svstem with location and positioning
technology continuing to mmprove 10 new levels, including the most modern GPS
tracking and sleeve of other technologies such as geo-fencing

3. Forest fire monitoring system:

Authors: V. N Vasyukov. A. Yu Zaitseva.
Applications: Detection of fire in the forest in order to mintmize deforestation,
Future Scope: Fire monitoring plavs an important role in forest malls.

tnchustries. residential areas. etc.
4. Smart pH sensor:

Authors: Pabitra Mohan Khilal, Rajesh Patil.
Applications: Monitoring the quality of water in forests.

| Future Scope: The pH sensor helps in measuring acidity or alkalinity of a fluid.
|

Dent. of EEE, RYMEC Page 4
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CHAPTER-03

PROBLEM STATEMENT AND OBJECTIVES

3.1 PROBLEM STATEMENT:

The challenges that are faced in forest include the effects of changing climate,
worsening fire seasons, smuggling and contamination of forest water bodies. The loss of tress

and other vegetation can cause climate change, desertification . soil erosion. fewer Crops,
flooding. increased greenhouse gases in the atm osphere, and a host of problems lor

indigenous people.

3.2 OBJECTIVES:

— Protection and conservation of tlora, fauna. forests and wildlhife.

— Protection of the environment in order to promote sustainable development.
— To protect and maintain long term forest,

Dent. of EEE, RYMEC Page 5
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METHODOLOGY

The proposed system consists of four sensors namely fire sensor namely, vibration
sensor, metal sensor and pH sensor. In addition to sensors, the system also consists ol V-
module. Arduino UNO. esp8266 Wi-Fi module. Simart phone. buzzer and com puler.

|
‘ il
| N esp8266 Wi-Fi Module
il A
. AR
| ¥ -
: ?H‘ D
| NG U
V-MODULE—” |
N
0
{IBRATEN U BUZZER
AR
- i N
0
COMPUTER
PNIR { DISPLAY
: UPRLY

Figure 4.1: Block diagram

The four sensors which are used in this system are placed at different arcas

of forest. The distance between the adjacent sensors is decided based on (heir

senstitvity. The outputs of all the sensors are collected in the control room. The

operating system in conrol room receives the signal and analyzes the signal if the

signal is an alerting message, then the operating system sends the corresponding

alerting message to the forest officer or to the authorized person and even it

; triggers the buzzer in the control room in order o give the alert signal to the
operators of control room.

Dept. of EEE, RYMEC Page 6
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The fire sensors are placed in different areas of the forest. If a fire happens
by high temperature or by human activities in any parts of forest. The high
temperature or the flame of fire will be detected by the fire sensor and (his sensor
sends the alerting analog signal to the Arduino UNO module, This module
uploads the received o. Arduino UNO analvses the received signal and further
sends the alerting message (0 microcontroller. The microcontroller used in this

i system Is esp8266 Wi-IT module. This module uploads the received information
' : to the Thingsboard cloud platform. Further, the alerting mail is sent (o the forest
! offteer mail id and along with this (he buzzer in the forest in the forest office is
turned on automatically in order to give intimation to the officers who are present

m the (orest office.

J Set up the vibration sensors in the forest arca where (he preclous
J sandalwood trees present and also near (o the roadways. Suppose unknown people
! or thief try to do smuggling, the vibration sensor senses the vibration caused by
farge trucks and any other vehicles that the people used to carry heavy and
i precious trees. After sensing the vibration. the vibration sensar sends the alerting
analog signal to the Arduino UNO. Arduino UNO analyzes the received signal
and further sends the alerting message to microcontroller. The microcontroller
used i this system is esp8266 module. This module uploads the received

information to the Thingsboard cloud platform. Further, the alerting mail is sent {o
the torest officer mail id and analog with this the buzzer in the forest office is

turned on automatically in order to give intimation to the officers who are present
in the forestoffice,

Similarly, set up the metal sensors in different areas of forest, Suppose
thief try to cut the trees, the melal equipment that try 1o cut the trees. the metal

metal sensors. After sensing the metal, metal sensor sends the alerting message (0

Arduine UNO along with ¢sp8266, Wi-Fi module analyzes the recerved signal.
| and uploads the information to the cloud platform and both together sends an
| alerting mail to forest officer mail id and also automatically turn on the buzzer in
: the forest office.

r

i . . ; .

g equipment which is used to by the person to cut the trees will be detected by the
\

|

pH sensor 1s placed at various water bodies of forest. This pll sensor is

used to detect whether the water is contaminated or not to determine the quality of

waler 1n forest which is essential for trees and animals. The fire sensors. vibration

; sensors and metal sensors produce the analog signal hence they are divectly

| connected o Arduine UNO. But the pH sensor produces draal signat hence it oas

connected to V-module. The V-module is in turn connected 1o esp8266 Wi-14

i module. The pH sensor always indicates the contamination level and qualtty of
water by the pH meter.

Dent. of EEE, RYMEC Page 7
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All the outputs are always indicated on the screen of forest office com puter
svstem in Thingsboard cloud platform dashboard. Al the (ime of sensing
operation, the alerting message will be displayed as “Metal Detected”. “Vibration
Detected” and “Fire Detected” along with the turned-on-buzzer and alerting mail
to forest office mobile phone. The computer display always shows th pHl meter
indicating the quality of water in the forest.

4.1 PROGRAM:
Hinclude “SoftwareSerial h=
/Hnitialise Arduino to NodeMCU (5=Rx & 6=Tx)
l SoftwareSerialnodemeu{ 3. 6
int LED Pin = 13:
int vibe Pin =9-
float calibration value 2134 =07
imt phval - 0:
unsigned long int aveval:
| mt buffer arr[10] temp:
String pl,p2,p3,pd.
Toat ph_act:

// for the QLED display

vold setup())

pinMode(LED_Pin. OUTPUT):

pinMode(vibr Pin, INPUT): “/set vibr_Pin input for measurment
Serial.begin(96007: //init serial 9600

nodemecu. begin(9600):
pinMode(1[.QUTPUT):

Vibrattondemo____ 'y

| "/ Serial printIn("

1
H

void loop() |
m

Dept. of EEE, RYMEC Page 8
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for(int =010+

¥
8

buffer arr[i]=analogRead(A0):

delav(30):

for(inti=01-29:1+- )

for(int j=1—13=10:)+ 1)

I
if{butfer arr[i]=buffer ar|j))

temp=butfer_arr{i]:
butfer arr{i[=buffer arr|j):

bufter_arr(j]=temp:

aveval=0.
fortint1=2:1-8:i++)

avgval+—-bufter arrfi]:

float volt=(float)avgval*5.0/1024/6:
ph act=-570* volt - calibration_value:
long measurement =TP_init():
delay{30):

Int vibration =0:
ifimeasurement >10)

]
1

—%r

Dent. of EEE, RYMEC Page 9
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vibration =1;

T -
[
T

vibration =0

1
J

S0 Serial print("vibration - ")
7 Sertal printhi(vibration):
Serial priny "Metaldetcetor 7).
int metal=digital Read( 2,
§ -« Serial . printingmetal y;
 Sertal print("Fire = ")
it fire=digitalRead(4:
+ Senal printIn(fire):
/7 Sertal print("pH Val: "y;
‘ '/ Seral.println(ph_act):
delay( E000):
i fire ==0 i vibration —=1 ){

- digitatWrite(11.1):

digital Write(11,0):
I
i
<pli> <metal> .« fire> <vibration™
PL o Strimgfph_act) #" " +Stringimetal)- " "+String(fire) - 7.7 - String(vibration).

Serial.printin(p1?;

Dent. of EEE. RYMEC Page 10
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nodemcu.println{pi):

t
I

fong TP _init()y

delay(10):

long measurement=-pulseln (vibr Pin, HIGH): //wait Tor the pin to get HIGH
and returns measurement

i
j return measurement:
: 1
’ ]
: tAets Nt Fre o
i Serac- fergoe Zerzpr Ter:z
| - _w ¥ S
B nta tagtcenofArdunc UND
NodeESFR266 W' --F Noduie
; " - . w
| D:=p-ayed cn Computer
A Smarn
Phicne Buzzer
it Figure 4.2: Flowchart
m s ek e e s ————— R
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COMPONENTS

I. Metal sensor.

2. Fire sensor.

3. Vibration sensor.

O . pH sensor
30 Arduino UNW,

= 6. NodeESP8266 Wi-Fi Module.
3 T V-Module.

X, Buzzer

9. Computer.

O Smart Phone

3.1 METAL SENSOR:

A nretal sensor is also known as metal detector. 1 is an instrument tha
detects the presence of inetal nearbv, Metal detectors are useful [or tinding metal
inclusions hidden within objects. or metal object burted under eround. The clever

. part of the design 1s the single rectangular coit made by ctching one condition
i track on the printed circutt board.

Figure 5.1: Metal sensor

The rectangular coil is tapped at one turn that is a stngle coil with a precise
tapping at one turn. The coil starts at the top side of the double-sided printed
circuit board and makes square loops towards the center, A via in the center of the
printed circuit board takes the coil to the other side of the printed cireuit board and

3 the same set of tracks are on the bottom side.
Dent. of EEE, RYMEC Page 12
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A commonly available discrete component remains including three
: bipolar junction transistors, a lew resistors. and capacitors. The sounder in the
i module is a standard active piezo-buzzer. and there™s also a small trimpol to fine-
tune the circuit.

e
| £ : ] A
A D R iy
I R T N e
i | o r"J\ Lo e
g I T—o__K\ T4
| - _I_Krm n 1_-_.L_J'i] .!Iji
—— R
L Lo
IE =2
] ‘ b
o
-

Figure 5.2: Crrcuit diagram

The above figure shows the schematic diagram of the metal detector

module that has a circular coil etched on the printed circuit board and annunciator

LED too. The sensor head of the circuit is 50 turms (25T top + 25T

bottom)“puinted” coil tapped at first turn. The singie (17T) feedback coil (I.1) 1s

routed to the base of 31 via C2, and base of Q1 is biased by R1 whilc end of the

: coll and the capacitor across it, and hardly needs any other components, But Q1

helps the tuned circuit to generate the sine wave signal as Q1 supplies the essential
| pulse of energy at the right moment in each cycle.

The signal coming out from L1 is out-of-phase with that 1.2 L1 will }
deliver a signal that increases the noise produced by Q1 to create an oscillator that |
as a certain amplitude. We can control the amplitude by trimpot VRI. !

Dent. of EEE, RYMEC Page 13 !
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The signal is passed to Q2 were it gets an uplift and prevents C4 being
charged via R2, thus disables Q3 and the piezo-sounder SPU does nol make a

noise in idle state.

On the other hand, if a metal object js placed in the closc vicinity of the
cotl, amplitude of the magnetic waves from L2 is reduced somewhat together with
the amplitude of the oscillator. This effectively disables Q2 but puts a small
voltage across the base and emitter of Q3 to fire it shightlv. The piezo-sounder
then makes a noticeable tone because a small de voltage 1s available across its
= terminals.

The major advantage of this tvpe of metal sensor cireuttry 15 simple
construction of both the device and its search-head(coil), but one drawback is its
poor sensitivitv. This medule designed o be operated by any Tow -current 3v-
! SVDC power supply. bul a 2V(1.5V#2AA or AAA)Y Dbattery operation 1
' recommended. The oscillator frequency of the circuitry is about 300k!H z.

AR
[N

LE PROBE @ 01-¢

VCC=3VY STATE=ID

Figure: 5.3: Output Waveform

&

5.2 FIRE SENSOR:
A fire sensor is a device that can be used (o detect presence ol a fire
sources. There are several wavs to implement a fire sensor but the module used in
this project is an infrared radiation sensitive sensor,

Figure 5.4: Fire Sensor

! Dept, of EEE, RYMEC Page 14
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: The figure shows the infrared type flame sensor. This particular {lame
-5 sensor 1s based on YG1006 NPN transistor. The black object at the front ol the
module is this photo transistor. The YG1006 NPN photo transistor looks like a
black LED but it is a three terminal NPN transistor, where we long LED is the
emitter and the shorter one is the collector (there is no base terminal as the light it
detects will enablesthe flow of current).

This photo transistor is coated with black epoxy, making it sensitrve 10
infrared radiations and this particular photo transistor (YG1000) 15 sensitive to
mfrared radiation in the wavelength range of 760mm to [100nm. Using this
particular type of lame sensor, we can detect infrared light up to a distance of
[00cm within its 60" of deviation angle. The flame sensor that we are using i this
projecthas onlv digital outpul,

5.2.1 COMPONENTS OF FLAME SENSOR MODUILE:

LKQPOT | pwR LED
: (far Seatitviry adjmstment) 4 CVCC
; LLCT 2,5 100
; Photo i, ‘::4 GND
i Transistor S ""\
E * LM393 S DO
Voltage Comparator IC '
: Digital Out LED

Figure 5.5: Tire Sensor module
The figure shows the components of tvpical flame sensor module. Thev are-

-» Photo transistor
-» LM3933 Voliage Comparator 1(C
-» Digital Out LED.
- DO
-» GND
» VOC
-» PWR LED.
- IORQ POT

m
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5.2.2 CIRCUIT DIAGRAM OF FLAME SENSOR MODULE:

} HE N

:_- ’ - » — ‘ ¥

- DKL (§) :::: 1
! !KHL § 1L
- o Hon

. it

b
b NUNIRUN!
e {

| J\ ~ [ *
J S

Figure 3.6: Circuit diagram of lame sensor moduie
‘ §23 CIRCUIT  DIAGRAM OF ARDUINO FLAME SENSOR
; INTERFACE:

Arduing UNO g

j! 5V Buszer
PIDI2 it iy

J00bMNY

C OSERMEERANSEEAN
. i - H T

L iNISOTYNY

Figure 5.7: Circuit diagram of’ Arduino flame sensor interface.

Components required-

- Arduino UNQO.
— Flame Sensor.
-—> 2N2222 NPN Transistor,
— 5V Buzzer.
— IN40G7 PN Junction diode.
":.i — | KLY Resistor.
— Connecting Wires.
N ~ Mini breadboard,

— Power supply.

b . "%
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5.2.4 CIRCUIT DESIGN:

Flame sensor has three pins (some may have four pins(. VCC. GND. and
DO. connect VCC and GND to +5V and GND of the power supply (can be
connected to Ardumno =5V}, The DO (short for digital output) is comected to
digital I'O Pin 11 of Arduino. In order (o indicate the defection of a lame or firc.
a buzzer is used. The buzzer circuit consists of a 110 Resistor, an NPN transistor
(like 2N2222 or BC348). a 5V buzzer and a PN Junction Diode. The buzzer is
N driven through digital <0 12 pin of Arduine FHINO
‘ CODE: The code of the Arduino fire sensor is very simple and shown below.
Lot buzzerPin <
e et flamePin e
i Flame - THGH:
sorasetup()
|
(buzzerPin, OUTPLITY:
{HamePin, INPUT):
Serial.  + ( )
|
' VL ‘r:”ﬂ\)p()
i {
!
! Flame = {flamelin):
- i Flame == LOW)
§
i
Serial. (Fire!!'t™,
(buzzerPm. HIGH):
I [l
H 1
7
i
L
m g
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Serial. (“No worries™:

- (buzzerPin, LOW):

1
I

5.2.8 WORKING:

Make the necessary connections and upload the code to Arduino Uno. To
test the functionality of the flame sensor, place a fired lighter or a match stick n
front of the sensor. Under the normal conditions, the output from the Tame sensor
is HIGH. When the sensor detects any fire. its output becomes LOW. Arduino

detects this LOW signal on its inpul pin and activates the buzzer. The on-board
TOKC) potentiometer can be used to adjust the sensitivity of the sensor.

5.2.6 APPLICATIONS:

Flame sensors are very impottant devices in detecting lire and they can be
used i a variety of applications/areas like-

: — Car or Automobile.

| => Fire fighting robots.

— Garage safety equipment.
— Warehouse.

AN

3 VIBRATIONSENSOR:

Flardware:

— (Osoyoo UNO Board (Fully campatible with Arduine UNCG roy .3) % 1
— Bread Board * |

— Vibration Sensor Module * |

ed s

-3 lumpers
— USB Cable * |

R —PC* |

Software:
— Ardumno IDE (Version 1 6.4+

About vibration sensor module:

W—M—
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Vibras o
.! e e Po et Indeales
'i ' - VCTIIV .- SV X i
‘ : GND ‘
| 5 ~ Dil Oy
i
| Figure 5.8: Vibration sensor
Vibration sensor module comes with SW-420 vibration sensor. 1nteprated
with adjustable sensitivity via on board potentiometer. There are also LD
imdicators lor power aind the digital output status on board. It has a simple and
stranght forward 3-pin mterface. VOC. GND. and DO (Digital Output). [t supports
3.3V or 3V power.
This vibration sensor moedule 15 compatible with any microcontrotler thal
has a digital input, so of course any popular microcontroller such as PIC. Arduine
! and Raspberry Pioare compatible. A dircet interface 18 essential by using thes
sensor The DO pin will be tow when there 15 no vibration, and indseator LIED will
It-up.
3.3.1 MODULLE FEATURES:
— SW-420 using the company’ s production of normally ¢closed tyvpe vibration
RSSO,
— The compensator output. the signal is clean wavetorm. the driving ability to
exceed [3mA.
— Operating voltage 3.3V 10 5V,
— The cutput in the form of: Digital switching outputs (O and 1).
= A fixed bolt hole for easy installation.
— A small board PCB size: 5.2cm * | 4em.
- -— Wide voltage LM393 compensator.
5.3.2 USES:
I

The vibration sensor can be used 10 detect vibration from anv angle. There
1s an on-board potentiometer to adjust for the threshold of vibration, It outputs
logic high when this module not triggered while logic low when (riggered.

5.3.3 APPLICATION IDEA:
-> Automobiles alarm.
— Movement detection.

— Vibration detecting application features.
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5.3.4 EXAMPLES:

Connect VCC-pin of sensor board 1o 5V pirr of Arduino board. connect
GND pin to GND pin of Arduino. Connect DO output signat pin of sensor board
to Arduine digital pin D3, Do some calibration and calibration and adjust (he
sensitivity threshold, then upload the following sketch to Arduino board.

Vibration Sensor Module OSOYOO UNO
vCe 5V
GND GOND
L DO PIN3

Table S.1: Mxamples

5.3.5 ARDUINO CODE FOR LOGIC STATE OUPUT

Figure 5.9: Arduino code for logic state outpul

In this project, we will connect Arduino with vibration sensor and LED
When no vibration is detected, vibration sensor output 1s 0 (low voltage).
otherwise 1ts output is | thigh voltage). II' Arduino get 0 (no wibration) from
vibration sensor it will turn an green LED and turn off Red LED. If Arduine vet |
form vibration sensor. it will turn on Red LED and turn off green .31, (Please
choose the correct board tvpe and correct port com for your Arduino 1DI:).

‘vib_pin=3:
led pin=13:
()

o (vib pin, K

(led pin, )

Mt—'—!
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val = ot vib_pin;

oo (led pin. ):
{10003%:
o (led pin. )

o000y,

A b (led pin, )

3.3.6 ARDUINO CODE FOR VALUE READING:

Ardumno code for value reading and serial printing vibration value, this
cade turns ON the onboard LED when measurement goes greater than 1000, vou
can adjust this threshold to vour need.

LED pin=13:

vibr pin-= 3:

()
SV (LED pin, ):
sovan (vibr oping - K

S e (9600}

{)
R — e e T 4“__&
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{
t

measurement ="TP _init()

|
' delie (50)
. Serad.println (measurement ¥;
|
< (measurement>1000)
]
1
Jrntal Wit (LED pin, )
j
else
} |
boeiten o (LED pi ]
i L
| 1
? .
. i

Tp niti

i
t

delec 010

ieasurenient = pulseln (vib pin. )

Cmeasurement.

:
|
54 pHSENSOR:
R _
y Arduino
\ 2t Motz
‘ Figure 5.10: Arduino pH meter
T% S
1
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PH scale is used to measure the acidity and basicity of a liquid. It can have
readings ranging from 1-14 where | shows the most acidic liquid and 14 shows
the most basic liquid. 7pH is for neutral substances that arc neither acidic nor
: basic. Now, pH plays a very important role tn our fives and it is used in varous
applications. pH measurements is used i a wide variety of applications like

agriculture, waste treatment, industries, environmental m onitornrg, ete,
In this project, we are going to make an Arduino pH meter and learn how
to measure the pH of a solution using a gravity pH sensor and Arduino. A 16 # )
o LCD is used to show the PH value on the screen. We will also learn how to
: calibrate the pH sensor (o determine the accuracy of the sensor. The module has
an on-board voltage regulator chip which supports the wide voltage supply of 3.3-
: 3.5V DC. which is compatible with SV and 3.3V of anv control board |ike

Arduine The cutput stenal is being [ered by hardsware fow fifter

Requived components-
-> Arduino UNO.
= 16 % 2 Alphanumeric 1L.CD,
— 12C Module for [.C1).
— Gravity analog pl sensor.
| — Connecting wires.
| — Breadboard.

| 5.4.1 SIGNAL CONVERSION MODULJ::

— BNC Probe Connector

— High Accuracy: A0 w230
-» Detection Range: ¢ 13
-

- 54.2 pH ELECTRODE;

— Operating Temperature Range: 5-60"C
—> Zero (Neutral) point: 7+-0.5

— Easy calibration

— Internal Resistance:~250M()
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5.4.3 pH SIGNAL CONVERSION BOARD:

BMC connector )
for PH electrode

Figure 5.12: pH Sensor Conversion Board

: 5.4.4 PIN DESCRIPTION:

VA5V DCinput

G Ground pin

- Po : pH analog output
Do 533V DC outpul
To : Temperature output

5.4.5 pH ELECTRODE CONSTRUCTION:

erre fockn

b T e Y NTee

I eoa

Figure 5.13: pH Electrode

The construction of a pH sensor is shown beside. The pll sensor looks like
rod usually made of a glass material having a tip called “Glass membrane™ This
membrane is filled with a buffer solution of known pH (tvpically pil=7) This
electrode design ensures an environment with the constant binding of H+ ions
inside of the glass membrane. When the probe is dipped into the solution (o be
tested. hydrogen ions in the test solution start exchanging with other positively
charged ions on the glass membrane. which creates an electrochemical potentral
across the membrane which is fed 10 electronic ampltfier module which measures
the potential determines the pH value based on Nernst equation,

Dept. of LEE, RYMEC Page 24
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5.4.6 ARDUINO pH METER CIRCUIT DIAGRAM:

| Crreutt diagram for this Arduino pH meter project given below,

b o
1 == ' o
Figure 5.14: Arduino pH meter cireuit diagram
: 5.4.7 CONNECTION OF PH SIGNAL CONVERSION BOARD
WITH ARDUINO:
The comnection between Arduine and pH signal conversion board is shown
in the table below-
ir r Arduino pH sensor board
‘ ‘ 5V V-
| ! AQ PO -
, Table 5.2: Connection between Arduino and pH Stgnat Conversion Board
o 5.4.8 PROGRAMMING ARDUINO FOR pH METER:
dimclude~Wire h:-
#include<LiquidCrystal 12C v
Liquid Cryvstal 12C fed(0%27. 16, 2):
calibration value= 21 3.
phval =
; ‘ avgval:
= T ~buffer arr[10],temp:
:i'i ' setup()

]
1

Serial begin(9600):
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}

s

led.nrt();

[ed.begin(16.2};

led.backlight{):

led setcursor(0.0);

led.print{*Welcome to ):

led setCursor(0.1):

led.print(“Circuit Digest™):
(2000):

led.cleard):

!
J

Toop()

NI VR N A
!
bulfer are[{f--anaiogRead(AO):
delavii0):

(e 00079 40 0y
(Nl =iz =10 j=)

(bulter_arcfi]~buffer_arr|i])
{
temp=buffer arr|i]:
butfer are[i]=buffer arr(j]:

butter_air[j]=temp:

avgval=0:
snti=20<8: j+)
aveval-=buffer arr(i}:

volt=(float)avgval*5.0: 1024/6:

wiph_act=-570%volt+calibration value:

fed.setCursor(0.0):
led.print(“pH val:™):
led.setcursor(8.0);
led.print(ph_act);
delay(1000);

1
s

Depnt. of EEE, RYMEC
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5.4.9 CALIBRATION OF pH ELECTRODE:

Caltbration of the pH electrode is very important in this project. For this,

we need (o have a solution whose value is known to us. This can be taken as the
reference solution for the calibration of the sensor,

i -

Suppose, we have a solution whose pH value 15 7 (distilled water). Now
when the electrode is dipped in the reference solution and (he pH value displayed
on LCD is 6.5 Then 1o calibrate it, Just add 7-6.3-0.5 1 the calibration variable
= . “Calibration Value™ i the code. That 15, make the value 21.34:0.5 21 85 Alter

making these changes. again upload the code to Arduino and recheck the pH by

| 3 dipping electrode in the reference solution. Now LCD should show the correet pli
: value that 1s 7 (little variations are consider able). Stmilarly, adjust this variable to

calibrate the sensor.

55 ARDUINO UNO MICROCONTROLLER:

Figure 5.15: Arduino UNO Microcontroller

1 Arduino UNO is a microcontroller board on the ATmegal28P (datashect).
It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6
analog 1inputs, a 16MHz ceramic resonator (CSTCEIGMOVS3-R0), a USB
connection ,a power jack, an ICSP header and a reset button. It contains
everything needed to support the microcontrol ler; simply connect it to a computer
with a USB cable or power it with a AC-to-DC adapter or battery (o get started.

e T P e s s s

"UNO” means one in Malian and was chosen to mark the release ol
: ‘ Arduino software (IDE) 1.0. The UNO board and version 1.0 of Arduino
) Software(IDE) were the reference versions of Arduino. now evolved (o newer
releases. The UNO board is the first in a series of USB Arduino boards. and the
reference model for the Arduino platform: for an extensive list of current, past or
outdated boards see the Arduino index of boards.

M e ] P S N
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5.5.1 TECHNICAL SPECIFICATIONS:

MICROCONTROLLER ATmega328P
OPERATING VOLTAGE 3V
INPUT VOLTAGE 7-12V
{RECOMMENDED)
LINPUT VOLTAGE{LLIMIT) 6-20V
DIGITAL /O PINS [4(ot which 6 provide PWM outpul)
'} PWM DIGITAL 1/Q PINS 6
TANALOG INPUT PINS G
| DC CURRENT PER IY0) PIN 20mA
"DC CURRENT FOR 3 3V PIN S0mA
] FLASH MEMORY 32KB (ATmega328P) of 0.5KB wused
! by bootloader
| SRAM 2KB (ATmega328P)
' ELPROM KB (ATmega328D)
CLOCK SPEED 16 MHz
CED BUILTIN K
i LENGTH 08.0mm
WIDTH 53.4mm
WEIGHT 252 B

Table 5.3: Technical Specifications of pH sensor:

5.5.2 PINOUT DIAGRAM:

ANRDUINCG
UNO HLCWVA] SHL

1]

s

a
§

-

Voamer S amu an Ana Loy

0

3
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The Arduino UNOQ can be programmed with the (Arduino Software

(IDEY). Select ~“Arduino UNO from the tools>Board menu {according to the
microcontrolter on your board).

The ATmega328 on the Ardumo comes preprogrammed with a boot fadder
that allows you to upload new code to it without the use of an external hardwarc
: programmer [t the A Imegal6U2 (or 8U2 in the rev | oand rey 2 boardsy lirmware
< source code is available i the Arduino repository. The Almegal6L2/8UL s

loaded with a DFU bootloader. which can be activated by:

—» On Revl boards: Connecting the solder jumper on the back ol the board
(near the map of [taly) and then resetting the 8U2.

> On Rev2 or later boards: there is a resistor thal pulling the 821612
HWB line to ground. making il easier to put inta DFU mode.

5.5.3 POWER:

The Arduino UNO board can be powered via the USB connection or with
an external power supply.

The power source is selected automatically . Fixternal
(non-USB) power

can come either from an AC-to-DC adapter (wall-wart) or

batterv. The adapter can be connected by plugging a 2.1mm center-positive phug,
into the board’s

: power jack. Leads from a battery can be inserted in the GND and
Vin pin headers of the POWER counector.

The board can operate on an external supply from 6 to

20 volts. i supphied
with less than 7V, however.

the 3V pin may supply less than five volls and the

board may become unstable. It using more than 12V, the voltage regulator may

! overheal and damage the board. The recommended ranpe is 7 to 12 volts,

i The power pins are as follows:

| | N |

ri —, Vin. The input voltage to the Arduino board when 1t7s using an external
% power source (as apposed to 3 volts from the USB connection or other

regulated power source’. You cah supply voltage through this pm. or. (o
supplying voltage via the power jack. access it through this pin.

5 5V, this pin outputs a regulated sy from the regutator on the board. The
hoard can ne supplied with power either from the DU power jack (7-12V).
the USB connector (3V). of the VIN pin of the board (7-12V). Supplying
voltage via the 3V of 12V pins bypasses the repulator, and can damage
vour board. |

— 3V 3A 33V supply generated by (e on-board regulator. Maximum

current drawn is SOmA.

_» GND. Ground pins.

, JOREF. This pin on the Arduino board provides the voltage relerence with

which the microcontroller operates. A properly configured shied can read
the IOREE pin voltage and select the appropriate power saurce or enable
voltage translatorson the outputs 1o work with 3V or 3 3V.

WE————
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3.5.4 MEMORY:

- ﬂ The ATmega328 has 32KRB (with 0.5KB occupied by the bootioader). It

also has 2KB of SRAM and 1KB of EPROM (which can be read and written with
the EEPROM library)

N
14
n

INPUT AND OUTPUT:
‘ — See the mapping between Arduino pins and ATmega328 porls. The
' mapping for the ATmega8. 168 and 328 is identical

Fach of the 14 digital pins on the Uno can be used as an tnput or outpul.
using pinMode (). diziealWrte () and digital Read () lunctions. They operate at 3
volts: Lach pin can provide or receive 20mA as recommended operating
conditions and has an internal pull-up resistor (disconnected by delault) of 20-
S0k A maximum of 40mA 1s the vatue that must not be exceeded onany 1O pin
to avord permanent damage Lo the microcontrolier.

I additton. some pins have specialized functions:

=» Serial! O (RX) and | (X)), Used to receive (RX) and transmit ¢TX) 1771
serial data. These pins are connected (o the comespondmy pins of the
ATmega8li2 USB-10-TT1. Serial chip.

- -~ External mterrupts: 2 and 3. These pins can be confreured (o (rigeer an

imterrupt on a low value, a rising or falling edge. or a change in value. Sec

: the attach interrupt ¢) function for details.

i — PWM: 35,6, 9. 10 and 1. Provide 8-bit PWM oulput with the analog
Write () functions.

— SPI: 10 (S8), 11 (MOSI). 12 (MISO). 13 (SCK). These pins support SPI

| communication using the SPI library.

=> LED: 13, There is a built-in LED driven by digital pin 13 When the pIn 1S
HIGH value, then LED is on, when the pirtis LOW_ 1t7s off,

— WL Ad or SDA pin and SCL pin. Support TW! communication using the
wire ltbrary.

The UNO has 6 analog inputs, Jabeled A0 through AS. each of which
provide [0 bits of resolution (i.c.. 1024 different values) By default. they measure
i from ground to 5 volts, through is it possible to change the upper end of their
range using the AREF pin and the analog Reference () function. There are a
couple of other pins on the board.

— AREF. Reference voltage for the analog inputs. Used with analoy
Reference ().

—> Reset. Bring this line LOW to reset the microcontroller. Typically used
to add a reset button to shields which van block the one on the board,
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AFFIDAVIT-8

AUTHERISATION OWNER OF THE INSTALLATION TO THE LICENCED ELECTRICAL
CONTRACTOR (UNDER RULE 106}

(to be exccuted on stamp paper as per the Karnataka stamp act 1957)

[, MUTTUVALLI MUSLIM SHADI MAHAL DOULATHPURA VILLAGE,
SANDUR., do here by solemnly authorize the Licensed Electrical Contracior VAZIR
BASHA.L Proprictor of MOHAMMED ELECTRICALS License Number: 1CLO4898BLY
CLASS . Valid Up to 30/04/2024 1o carry out the Clectrical Installation Work sile at
DOULATHPURA VILLAGE, SANDUR. On behalf ol myself & my firm as per the agreement
! executed on 02/05/2023 as per the agreement executed by the undersigned with following

conditions as marked,

I The said electrical contractor is ONLY authorized to execute the clectrical installation
work and issue work completion report and other relevant as required for inspection and

J approval by Lhe authoritics concerned to the owner o (clecrrical installation.

7} The said cleetrical cantractor is authorized to execute the clectrical installation work and
lo approach the Electrical Tnspectorate/concerned authoritics for obtaining Elcctrical
installation Drawing and commissioning approval of above said clectrical installation.

| also state and solemnly affirm and state on oath as lollows that whatever stated and
furnished by me as above are true to the best ol my knowledge, the breach of which may
| entail cancellation of agreement executed between the parties and termination of work
order ol clectrical contractor and requesting the department pf Electrical Inspeciorate lo
suspend/ cancellation of license.

Specimen Sign of LEC with firm seal Specimen Sign Owner of the Installation
and Address

[ [
|

2 2.

3 3.

SWORN TO BEFORE ME
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5.5.6 COMMUNICATION:

: The Arduino UNO has a number of facilities for communicating with a
— commputer, another Arduino board, or other microcontrollers. The ATinegal28
’ provides UART TTL (5V) serial communication, which is available on digital

pins 0 (RX) and 1 (TX). An ATmegal6U2 on the board chanuels this serial

communication over USB and appears as a virtual com port to sofiware on lhe
computer. The 16U2 firmware uses the standard USB COM drivers. and no

i‘ : external driver is needed. The Arduino Software (1DE) includes a serial monitor

which allows simple textual data to be sent to and from the board. The RX and TX

LEDs on the board will flash when data is being transmitted via the USB-to-serial

chip and USB connection to the computer (but not for serial communication on

t pins 0 and 1). A software serial library allows serial communication on any of the

UNO”s digital pins.

The ATmega328 also supports 12C {TWI) and SPI communication. The
Arduino software (IDE) includes a wire library to simplify use of the 12C bus: sec

the documentation for details. For SPI communication, we use SPI hibrary.

N
tn
R |

AUTOMATIC(SOFTWARE) RESET:

Rather than requirtng a physical press of the reset button before an upload.
the Arduino UNO board is designed in a way that allows it 1o be rest by software
runnimg on a connected computer. One of the hardware flow control lines (DTR)
of ARmega8U2/16U2 is connected to the reset line of the ATmega328 via a 100
nano-farad capacitor. When this line is asserted (taken low). the resel line drops
long enough to reset the chip. The Arduino Software (IDE) uses this capability to
allow you to upload code by simply pressing the timeout, as the Towering ol DTR
= can be well-coordinated with the start of the upload.

# This setup has other implications, When the UNO is connected to cither a
computer running Mac OS X or Linux, it resets each time a connection is made 1o
it from software (via USB). For the following half-second or so, the bootloader is
runaing on the UNO. While it is programimed to ignore malformed data (i.e.,
anything besides an upload of new code), it will intercept the few bytes of data
sent 1o the board after a connection is opened. If a sketch running on the board
receives one-time configuration or other data when it first starts, make sure that
‘ the software with which it communicates waits a second after opening the
- communtcation and before sending this data.

The UNO board contains a tace that can be cut to disable the auto-reset.
The pads on either side of the trace can be soldered together to re-enable it. It"s
labeled “RESET-EN”. We may also be able to disable the auto-reset by

connecting a | 10 resistor from 5V to the reset line.

e S e Byt —

T
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5.6 NodeMCUESP8266 WI-FI MODULE:

Node MCU 15 an open-source Lua hased finnware and development board
specially targeted for loT based applications. It indicates firmware that runs on the
| ESP8266 Wi-Fi SoC from l=xpress if systems, and hardware which is based on the
! ESP-12 module.

ESPB266NODEMCU

Figure 5.17: NodeMCU ESP8266 Wi-Fi Module

5.6.1 NodeMCU DEVELOPMENT BOARD PINOUT
CONFIGURATION:
; Pin Name Description
. ' Category
‘ Power Micro-USB, Micro-USB; NodeMCU can be powered through the USB

‘ i 33V.GNDVin | port.

3.3V Regulated 3 3V can be supplicd to ths pin 1o power
; the board.

OND: Ground pros

: Vin: Externat Power Supply
L Control EN, RST The pin and the button resets the microcontroller.
Pins
“ Analog AQ Used to measure analog voltage in the range of 0-3.3V
= pin
. GPIO GPIO] to | NodeMCU has 16 general purpose input-output pins on
Pins GPIOI6 1ts board.
SPI SDI, CMD, | NodeMCU  has four pins available for SPI
. Pins SDO.CLK communication.
4' UART TXD0, RXDO, | NodeMCU has two UART interfaces, UARTO (RXDO &
g Ping TXD2,RXD?2 TXD0) and UART1 (RXD1 & TXD1). UART] is used to
: : upload the firmware/program.
o 12C NodeMCU has 12C funectionality support bul due to the
o Pins nternal functionality of these pins, vou have to find
which pinis 12C.
Table 5.4: NodeMCU Development Board Pinout Configuration.
‘ T e ———
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3.6.2 NodeMCU ESP8266 Specifications and Features:

— Microcontroller: Ten silica32-bit RISC CPU Xtensa L.X106
— Operating voltage: 3.3V

— Input Voitage: 7-12V

— Digital /O Pins: 16

— Analoyg Input Pins (ADC): 1

> LIARTs: 1

-> SPIs: |

— 12Cs: |

- IFlash Memory: IMB

— SRAM: 04KB

<> Clock Speed. 8OMI .

— USB-TTL based on CP2102 is included onboard. enabling plug n plav
— PCB Antenna

— Small Sized module to fit smartly mside your IoT projects.

3.6.3 ABOUT NodeMCU LESP8266:

PSP-421 ¢ hip o 230 Voliace Reaudatn
4

cpr2m?

[SBan VIT Comverter

2o G Antenn Op-Boatd 11 L
1 Ein
* Figure 5,18: Pin Diagram of NodeMCU ESP82006.

The NodeMCUB8266 development board comes with the ESP-12E module
contaimng the ESP8266 chip having Ten silica Xtensa 32-bit LX106 RISC
microprocessor. This microprocessor supports RTOS and operates al SGMHz (0
i 160MHz adjustable clock frequency. NodeMCU has 128KB RAM and 4MB of
i flash memory to store data and programs. Its high processing power with in-built
Wi-Fi/Bluetooth and Deep Sleep Operating features make it ideal for lo’T projects.

NodeMCU can be powered using a Micro USB jack and VIN pin (External
Supply Pin). It supports UART. SPI and I2C interface.

_'_—t e e—— Y
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5.6.4 PROGRAMMING NodeMCU ESP8266 WITH ARDUINO
IDE:

1 The NodeMCU Development Board can be easily programmed with
. Arduino IDE since it is casy to use. Programming NodeMCU with the Arduino
5 ‘ IDE will hardly take 3-10 minutes. All you need is the Arduino 1DE, a USB cable
. the NodeMCUJ board itself.

UPLOADING YOUR FIRST PROGRAM:

‘:JI
&
tn

Once Arduino IDE is instalied on the computer, connect the board with the
computer using the USB cable. Now open Arduino IDE and choose the correct
board by selecting Tools>Boards>NodeMCU1 0 (ESP-12E Module). and choose

i

: the correct port by selecting Tools>Port. To get it started with the NodeMCU
il board and blink the built-in LED. load the cxample code by sclecting
?‘ F"ilesl‘-Exa111ples>-Basics:>Blink. Once the example code 1s loaded into vour 1D,
i click on the upload™ button given on the top bar. Once the upload is Ninished, vou

should see the built-in LED of the poard blinking.

5.6.6 APPLICATIONS:

—s Prototyping of loT devices.
> Low power battery operated applications.
—» Network projects.
—» Projects requiring multiple 11O interfuces with Wi-Fi and Bluctooth

functionalities.

57 V-MODULE:

S

; V-module is a systein that converts a digital signal into an analog signal.
tion is detemined by figures ol

There are several DAC for a particular applica Bu
merit including: resolution, maximum sampling frequency and others. Digital-to-
4 DAC should be specilied that has

analog conversion can degrade a signal, so
¥ and the need

f the application. Due to the complexity

|
I
'ﬂi ‘ for precisely matched components, all but the most specnahz?d D/\‘Ls ':lJC
| implemented as integrated circuits (ICs). These typically take 1h.e form o.i metal -
emiconductor (MOS) mixed-signal integrated circut chips that integrate

insignificant €1ToTs in terms o

oxide-s

both analog and digital circults.
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Figure 5.19: V-Module

DACs and ADCs are part ol an cnabling technology that has contributed
greatly to the digitat revolution. To illustrate, consider a typical Tong-distance
telephone call. The caller’s voice 15 converted inlo an analog electrical signal by a
microphone. then the analog signal is converted o a digital stream by an ADC.
The digitat stream is then divided into network packets where it may be sent along
with other digital data, not necessarily audio. The packets arc then received at (he
destination, but each packet may take a completely different route and may nol
even arrive at the destination in the correct time order. The digital voice data 1=
then extracted trom the packets and assembled into a digrtal stream. An ADC
converts this back into an analog electrical signal, which drives an audio
amplifier, which in turn drives a loudspeaker. which finally produces sound,

PERFORMANCE:

The number of possible output levels the DAC is designed to reproduce.
[his is usually stated as the number of bits it uses, which is the binary fogarithm
of the number of levels. For instance. a {-bit DAC is designed (o reproduce
22 D)levels while a 8-bit DAC is designed for 256(28) levels. Resolution is related
to the effective number of bits which is a measurement of the actual resolution
attained by the DAC. Resolution determines color depth in video applications and
audio bl depth in audio applications.

e m
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Maximum sampling rate:

The maximum speed at which the DACs circuitry can operate and still
produce carrect output. The Nyquist-Shannon sampling theorem  defines a
relationship between this and the bandwidth of the sampled signal.

Monotonicity:

The ability of a DACS analog outpul to move only i the direction that the
digital input moves (i.c., i the mput increases, the output docsn™t dip before
asserting the correct output}. This charactenistic is very impotant for DACs used

as g low-frequency signal source or as a digitally programmable trim element.
j Total harmonic distortion and noise:

, A measurement of the distortion and noise introduced (o the sipnal by the
DAC. 1t 1s expressed as a percentage of the total power of unwanted hormonic

distortion and noise that accompanies the desired signal.

Dynamic range:

A measurement of the difference between the largest and smallest signals
the DAC can reproduce expressed in decibels. This is usually related to resolution
and noise floor. Other measurements, such as phasc distortion and jitter. can also

be very important for some applications, some of which (c.e., wireless data
; transmission, composite video) mav even rely on accurate production of phase-
; adjusted stgnals.

; j Non-hnear PCM  encedings (A-law, ADPCM. NICAM) attempt  to
| ‘ mmprove their effective ranges by using logarithmic step sizes between the output
i ; signal strengths represented by each data bit. This trades greater quabification
| distortion of loud signals for better performance of quret signals.

5.8 BUZZER:

i A buzzer or beeper ts an audio signaling device. which may be

; ! mechanical, electromechanical, or piezoelectric (piezo for short). Typical uses of

buzzers and beepers includes alarm devices, timers, train and confirmation of user

; mput such as a mouse click or kevstroke, ptezoelectric buzzers. or piezo buzzers.

:' as they are sometimes called. were invented by Japanese manufactures and fitted

Into a wide array of products during the 1970s to 1980s. This advancement marn]y

came about because of corporative efforts by Japanese m anufacturing companies.

; 'j In 1951, they established the barium Titanate Application Rescarch Committee,

! ; which allowed the companies to be “competitively corporative” and biing about
several piezoelectric innovations and inventions,

N i e — e TS ““__—__—;_ﬁ“—_;—_—_
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Farly devices were based on an electromechanical system 1dentical to an
electric bell without the metat gong. Similarly, a relay mayv be connected to
interrupl its own actuating current, causing the contacts to buzz (the contacts buzz
at line frequency if powered by alternating current) often these were anchored to a
wall or ceiling 1o use it as a sounding board. The word “buzzer™ comes from the
rasping noise that electromechanical buzzers made. A Joy buzzer is an example of
a purely mechanical buzzer and thev vequire drivers. Other examples ol them are
doorbells. A piezoelecic element may be driven by an oscillating electronic
cireuit or 2 button has been presses are a button has been pressed are a chick. aring
or @ beep. A piezoefectric buzzerbeeper also depends an acoustic cavity

resonance or Hehnholtz resonance to produce an audible beep.

Figure 5.20: Buzzer

59 COMPUTER:

Computer includes measurement. reporting and verification (MVR)
functions and aim to produce high-quality, reliable data on forests. It displays the

outputs of all the sensors and it also displays pH meter. It also helps in monitoring
of operating system in foresl.

5.10 SMARTPHONE:

Smartphone 1s used tor messaging and people do this for both business and
leisure purposes. Here the NodeFESP8266 Wi-I'i Module send the alerting message
that 15 received from the sensors (o the smartphone of forest officer in order Lo
intimate the forest aboul the cmergencies.
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i ADVANTAGES, DISADVANTAGES AND
APPLICATIONS

6.1 ADVANTAGES:

Assists smarter control [or deforestation.
Reduces the requirements of man power.
More reliable than man.

Time saving and avoids illegal logging
Lnvironmentally [riendly and pollution free.

bl

:JI

6.2 DISADVANTAGES:

I. Protection of sensors will be an issue.

6.3 APPLICATIONS:

1. Safeguarding of forest.
2. This project can be used in the forest 1o save the trees,

} 3. The concept can be used to save sandal.

M__‘_
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CONCLUSION

s been proposed for forest fire detection, tree cutting detection

onstraints of the existing technologies. The four major
al in monitoring the forest are developed in this work.

suarding the forest where it is most important fo the

A system ha
which overcomes the ¢
operations that are essenti
This system helps in safe

world in terms of food and oxveen There are mapy wavs to protect the trees

a few sensors around the trees wilth an

however a light procedure for mserting
our precious trees ke sandalwood ete.

Arduino has been done by this we can save

this coneept is developed using IO technology.

Page 39
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CHAPTER-08
FUTURE SCOPE

Althougl it is claimed that a smart module is being developed to protect
trees, future improvements are needed to make the system more simple. The unit/
Flardware/ Sensors should be hard. The fenced area should be made The module
should be located in an naccesstble area of trees, not easily accessible 1o trec
destroyers. Ferest official must be properly trained. In future, we will refresh the
framework with additional featwes like interfacing vibration sensor for precise
detection ol tree cutting. expanding the scope of detecting of the fire sensor. and
scanning of id for the authentication purposc so the iilicit lumberjacks ¢an be
distinguished,
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Abstract: The e monioring af the forest 10 provent nanihorized acrivities 1s prm'ri('u!.') difficuis 1ol

The three major operaions dhat are esseniial ot
cutring deiection. fire dereciicii anel contanrinated waier detection 1>ikig proicl sensol
or respectively A0 Ardiono Lo s psed along with GSAM ro commpicate 1o centra

he autharized poren v

saring rhe forestare developed in ihis work, namel pee

vibrian sl or

firesensai i pH weis
corver from remoeie ploce The somsed data firon seisen iy collocrod i sent
GSAf D addition, fhis sysienm Nses TWi-Fy router modtile drough which emplovee aned forest afficer et

canmicate wirh each other it case of venvork i disabivd

Revwores: Eoresl, Moniterms

1. II\'TRODL'('TIO.\'

Forest i very umportant w our life: all the living creaties depend on forest for survival. ‘Trees help the living Organsis

roen and absorbing the carban dioxide. Thesefore. vegelation 1 VLY anpottat fo1

1o breathe by pumping owl the 0XY
d suggling of uess as mereased

cemoving the carbon dioxide from the air. But, over the pasi two decades. poaching an
dramaticatly. The illegal activities atong with the parural fire and the fire due (o human being in forest Bas decreased the
wotal area of forest from 45% 1 28.95% on owt planet. In arder to yeduce the Jdeforestation. the systewl that detets the
illegal aciivines and nataral fire ai their earlier sty s 10 pe mstalled and irean pe deiis whnsing the tate-d technetoes

with advanced components quch as wirehess ser-” nerwarks. Automatic monitoring is the colution for decieastlie the

deforestation This project arms (0 maintain the Lo by preveniiug the wree e fite prevention anel derecting pi feve!

of water in forest.

1.1 Objective
« Drotection and conservation of flora. fauna. forest witdlife
« Prowction of the environnient ity order fo prownaete sustainable development.

« Topromolt and maintain long tenu forest.

1L LITERATURL SURVEY

This syslem 1s uiiable for darze scale

foresl monitoring from illegal loggng.
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fire
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[II. COMPONENTS

| *  Fuesensor A sensor used 1o detecr the presence of fire which provides early waming neliticanon o larest

' officer iz order t prevent the fire accidents, The fire sensor goes ON when the temperature reaches 30 degree

ad above. This sysiem can it the emission of toxie products created by combustion.

! *  Vibrator sensor: Vibrator sensor 1s tised (0 detect the vibration and send an aletting message 10 the eniployee
Wien someone Iries  cu e free n a given particular area of the forest

o Metal sensor: Metal detector is an electronic device specially used to deteet metal obpects durme loggmg of
Tarest suciy as climmnsaw, chopping Axe. crosseut saw. priminz saw eic

= pHosensor: pH sensor is used 1o derenine the quality ol warer w1 forest whichi 1 very essenttal for rees il
awmals, It indicates the contamination of water by the pH mieter

*  Arduine Uno: An Arduino consists of analog and digitat pins that are inpur and CUIPLL ports wlicl: processes
the data from sensors and sends che alernng message o torest atficer and the ~anie will be displaved on 1.CD
(Liquid crystal display),

*  GSM and GPS: GSM and GPs are the wireless senar mfrastrciires. GSM is used to rack the sensed reeion
and the GPS provides the shorter waly for the forest officer 1o reachi the sensed region.

*  Wi-Fi Router: Wi-fi router 1 a wireless techirology used 10 send the alerting nessage 1o the officer which taes
A Ladio frequency of the range 3GHz-30GHz when there 1S an nenvork issie

IV WORKING
i this project we are going 1o use a 4 wire less sensors winch are placed mihe differen areas of the forest based on
e range of seusitivity, They are fire Sensor. meial Sensor. vibrator Sensor. pH Sensor. 11 3 fipe happens by high
smperature or by hluman. fire sensor will detect 1hat fire when 1hie lemperanire reaches bevond 30% and send the alerting
iznal to the Arduine Uno, the program 1s written in e Arduine in such a way thai there are two outputs from ihe
i aduino. One output is given to the LCD moduie placed in the control roont of a forest office which displays the aleriing
lessage and the another ouipwt is sent as the aleriing message 1o the foresi officer st phone throngh GSM moduie
3 that they can take necessary action uinmediately. If the network comectivity is cisabled the Arduino semse the slening
1essage 1o the forest officer through Wi-Fi router. Hence, Wi-Fi router is considered as a backup proteciion syslenn. the
iP3 15 also provided with a svstem which uacks the sensed locanon and the Google map provides the shorter Wiy ro
sach tocation. 1f thief enrers 10 a forest with o ree cul machine the meral sensor detects the metal and send SEITHINT
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| the Arduine Uno than it will send tree cut information to the and also it sends same inforination to GSM module. and a
send alerting message 1o the forest officer and abo location tracking svsiem facility alsa provided o andrond
appheation. So that they can 1ake necessary acuon 10 prevent e mee ¢t

. T
-~

[{ En RS

iy

SEND AL
MESSAGE T3

HELLIVEHR

Fig: Flow Chart L.CD module which 1s placed in conrol room of forest office

The roaming of human in the forest and alse moving of heavy vehicles carrying illegal goods then the vibrator sensor
; will deteet that vibration and send signal 1o the Arduino Uno, The Arduino will send the alerting message te the L.CD
module which is placed in the comtrol room of a forest office and also nlerting message to the forest officer through GSN
module and forest officer can take necessary action to control the transport of illegal goods tough forest. Here 1a
measure the water quality of the forest we are going 1o use the Ph sensor it the Ph level is above § then 2t 1 good for
anuwal. birds and aquatic organisins 1€ tle Ph level i< below € then the water is contaminated so the Ph <ensor will the
Phrlevel and send rthe signal 1o the Arduino. The Arduino will send e alerting message 10 the connol 1oom alhe forest

ar

office and also the same message 15 sent 1o e forest offices tirough GSA modale and the location can be wacked by
' the GPS and google map will show the direction to 1he forest officer o that he can 1ake necessary aciion,

_ 4.1 Applications
»  Safeguarding of tovest.

4.2 Advantages
- e Assists simaner control for deforestation.
*  Reduces the iequuement of man power
*  More rehable than man.
+  Tiwe saving and avoids illegal logging.
»  Environmental friendly and pollution free.
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4.3 Disadvantages
¢ Protection of sensor will be an ssue.
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RFID BASED WOMEN SAFETY SYSTEM

ABSTRACT

In recent years, acts of assauit and violence against women are rising at a menacing rate.
With escalation of female employees in industries and other sectors, it 1s now becoming
a necessity for females to travel at late hours and visit distant and isolated locations as a
part of their work regime. However, the exponential increase in assault, violence and
attacks against women in the past few years, is posing a threat to the growth and
development of women. Defense isn’t the only measure that can suffice agamnst this
increasing abuse. A security solution that creates a sense of safety among women needs
to be devised. In instances of attack, it is largely reported that women are immmobilized.
There is thus, a need of simpler safety solution that can be activated as simply via RFID
and GSM and can instantly send out alerts to the near ones and to family members of
the victim. The system can be implemented in the form of a partial wearable and partial

portable system, the information is passed to RFID reader which communicates with

Arduino microcontroller and through GSM the “help” message is sent to 2 predefined

contacts (parents, police),
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RFID BASED WOMEN SAFETY SYSTEM

CHAPTER 1
INTRODUCTION

Many unfortunate incidents have been taking place in woman’s case. Problems
may come from any direction such as women walking on the road after the work, going
to super market or many other reasons for which they go alone. People at home are not
sure of their return safely. There might be a situation in which the person has to travel
alone a long distance at an odd hour and perhaps even by public transport and may face

some danger. Al such a time, a personal safety app might not only be wise to have easy

access to, it might also give you a lot of confidence needed. There might be a situation
that when women had an accident in the late night and there are no one to help and to take
care of them. In such situations the person will not be able to tell the situation that he/she
facing. And they do not know the basic first-aid details and to know the person where the
incident has happened. To escape from the un-wanted meetings we do not know the way
to escape from that meeting because we do not know the fake calls working. These are

some of the problems that have taken place in the day-to-daylifeof women. The objective
of research work is to create a safety system in the form of a portable safety device for a

woman that does the following tasks:

o Alerts family and police and gives location coordimates of the woman being

attacked.

In this application we are maintaining a switch. In the worst situation when we
press switch at that time with location place will be sent to the android mobile which is
envolled in the memory IC should get a message like help needed. We are using LCD to

display on the screen while sending message like (message sending to gell ¥HHFHFEERY

GPS gives only the longitude and latitude values but by using Android
application in the mobile we can easily get the location name from wherethe message has

been sent.

‘The controller takes the switch as its input i.e. when some threat has occurred

one need to pressthat switch and the controller makesthe GSM module to message fo the
pre-stored number. In this way the concerned person will know the location and theywill

be able to save the candidate. With a wide range of serial communications

W
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interfaces, they are also very well suited for communication gateways, protocol

converters and embedded soft modems as well as many other general-purpose

applications.

This project uses regulated 5V, 500mA power supply. Unregulated 12V DC 1s
used forrelay. 7805 three terminal voltage regulatorisused forvoltage regulation. Bridge
type full wave rectifier is used to rectify the ac output of secondary ot 230/12V step down

transformer.

1.1 Project Overview:

An embedded system is a combination of software and hardware to perform a
dedicated task. Some of the main devices used in embedded products are Microprocessors
and Microcontrollers.

Microprocessors are commonly referred toas general purpose processors as they
simply accept the inputs, process it and give the output. [n contrast, a microcontroller not
only accepts the data as inputs but also manipulates it, interfaces thedata with various
devices, controls the dataand thus finally gives the result.

The GPS and GSM based women security system using Arduino Microcontroller
is an exclusive project that can provide security for women according tothe instructions

given by the above said microcontroller.

1.2 Introduction to Embedded Systems:

An embedded svstem is a computer system designed to perform one or a few
dedicated functions often with real-time computing constraints. It 1s embedded as part
of a complete device often including hardware and mechanical parts. By contrast, a
peneral-purpose computer, such as a personal computer (PC). is designed to be flexible
and to meet a wide range of end-user needs. Embedded systems control many devicesin
common use today. Embedded systems are controlled by one or more m ain processing
cores thatare typically either microcontrollers or digital signal processors (DSP). The key
characteristic. however. is being dedicated to handle a particular task, which may require

very powerful processors. Forexample, air traffic control systemsniay usefully be viewed

as embedded, even though they involve mainframe computers and dedicated
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%

o regional and national networks between airports and radar sites. (Each radar probably

mcludes one or more embedded systems of its awn )

A modem example of embedded svstem is shown in fig: 2.1. Labeled parts
mclude microprocessor (4. RAM (6. (lash memory (71 mbedded svstems
i programming 1s not like normal PC programming. In many wavs, programming for an

embedded systemis like programming PC 13 vears ago.

Fig 1.1.2: A modern example of embedded system

The hardware for the system is usually chosen to make the device as cheap as

possible. Spending an extra dollar. a unit in order to make things easier to program can
costmillions. Hiring aprogrammer foran extra month is cheapin comparison. This means
the programmer must make do with stow processors and low memory, while at the same
time battling a need for efficiency not seen in most PC applications. Below is alist of

1ssues specific to the embedded field.
1.3 Need for Embedded Systems:

The uses of embedded systems are virtually limitless, because every day new |
products are infroduced to the market that utilizes embedded computers in novel ways. In

recent years, hardware such as microprocessors, microcontrollers, and FPGA chips have

become much cheaper. So, when implementing a new form of control, it's wiser to just

buy the generic chip and write vour own custom software for it.
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CHAPTER 2
LITERATURE SURVEY AND PROBLEM STATEMENT

2.1 LITERATURE SURVEY

This work |1} had proposed that it will intimate the parents and police about the

current location of the women. A GPS system is employed to trace the present position
of the victim and a GSM is emploved to send the message to the pre-defined numbers
This work [2] had proposed aboul that anytune a woman senses danger, so she has to tum
ON the device. Once the device is activated. it tracks the current location of the women
using GPS and sends emergency messages using GSM, to already register mobile nimber
and the police control room. The pulse sensor checks the pulse of victimand in abnormal
health situation the device also sends current GPS location to ambulancecatevery 10 see
in form of SMS. This work [3] had proposed about the violence against women (VAW)
and also different health issues of women, We have designed and presented a skelelon of
a user-friendly mobile application named Women Empowerment which can contam

totally different laws associated with VAW and additionally contains different health tips

for women, who can facilitate will help the rural as well as urban women. It includes
: emergency svstem, which will be active by thevictim woman ance they area unit in penl.
This work [4] had proposed about new modelfor women security, Once the switch is
pressed the current tocation of women iscollected and sends through GMS to the

nunbers registered in the Arduino, This work
[5] had proposed in orderto track the location and find the identity of the child a GPS

module and a RFID card is used in the proposed system. The system uscs Arduino

Mepa 2560 as maim microcontroller.

22 PROBLEM STATEMENT

i The main problem is to provide dual security for women as the crimeagainst

women are prevalent these days. Today women are working during day andnight

time as well: hence securitv has become the major concern. With the increase of crime

against women like rape, theft, kidnap, domestic violence, dowry violence, honor
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-t killing, acid throwing etc. Therefore. there is no security for women. Hence women

E security is a prime factor these days.

Therefore, the device basically deals with the safety of women duringthe adverse

situations. So. we have come up with a novel device which uses (wo lechnologies inter

connected via RFID.

<

Recently developed mobile applications for women safety in India survey shows 10 best

mobile applications which ensure safetv in case of emergencies listed below:

a) FIGHT BACK: Fight back. the women safety application.sends SOS alerts from your

phone. Fight back uses GPS. SMS. location maps, GPRS, Email and vour face book

account to inform vour loved ones in case vou are i danger.

b) GUARDLY: This application places phonecalls to the predefinedcontacts along with
(he name, real time location. type of emergencies and enables to 1dentify difterent

locations.

¢) ON WATCH: This application is developed especially for college students. It allows
(he user to easily alert friends and emergency responders and police when needed willl

the GPS location,

1) FAMILY LOCATOR: This application notifies about the near and dear ones aboui
the trouble. It provides the useful information about the criminals in the neighbor hood.
tracking the most visited locations and so on. It also keeps connected with the Family

members with the support of GPS. It informs others about the exact location through

messages, calls, Emaits with the press of a button.

¢) SENTINEL: It is a smart phone application used to serve as a virtual security guard
for women. The users can press a button oncethey feel they are bemng stucked oy harassed.

It sends out instant alerts to let friends, family or police know about the trouble and smve

| them.

f) STREET SAFE: This appiication has a feawure called “walk with me™ which gets the
details of the situation and stays on line until they ensure the users gets back home safe

In case the call is cut, the safety advisor connects the user to the local police for further

e~ Ll
Dept of EEE, RYMEC, Bellary 7
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- help and gunidance. In case of emergencysituations, a feature called “silent alarm™ enables
= to get local help from the real time location using the GPS and the physical description of

the user,

¢) CIRCLE OF 6: This application imtends to add 6 members to your circle which is
developed for college students which lets 6 friends know when you are facing a
-“ troublesome situation. With two taps, the app sends one out of three predeterminedalert
messages to six contacts of your choice including a call for help connectinghome that

automatically includes the real-time location. The app also consists of pre- programmed

hotline numbers and a local number that can be customized for police or 911

| h) B SAFE: The B Safe app works as a guardian that sends an emergency message to the
chosen contacts with a push of a single button and its slogan is “never walk alone” This

N application offers two levels of safety: a risk mode with real time GPS which tracks the
position and a timer mode with an automatic alarm activation. It’s a user- friendly app

which just needs a single tap to mform the chosen contacts.

i) CAB 4 ME: cab 4 me, as the name suggests, is a mobile cab finder app that helps get

a cab anywhere at any time. {t works based on the location. The phone’s GPS shows the

location on the map and one can choose the pickup destination or a nearby taxi stand

based on the available stand. If in case the database has no cab company for the specitic

area, a local web search is performed to get a result.

iy HOLLABACK: “HOLLABACK! You have the power to end street harassment” . is
the tag line of this particular app. here the users can take a photo of the harasser and
upload it as “caught in the act’ and submit their story on ihollaback.org. Tt signals the
perpetrator that his photo is shared on the website as well as wams others from domg this
act. The app encourages users to submit stories along with photographs of street
harassment at every level from catcalls to strangers groping hands or even individuals

exposing themselves in public roads.

Dept of EEE, RYMEC, Bellary 8
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CHAPTER 3

The present and proposed work explains about an innovative idea for women security

which has become mandatory now —a-days.

3.1 Hardware Description:

i

3.1.1 Introduction:
| In this chapter the block diagram of the project and design aspect of
imdependent modules are considered. Block diagram is shown in fig: 3.1
EMS SENSOR,_____ | Tors
i S e
D ;__.L.?i ARDUTNO 1NO ] GSM ‘
swmea o{ ez
| LCD DISPLAY |
FIG 3.1.1: Block diagram
‘The main blocks of this project are:
I Micro controller (Arduino Uno)
2. RFID Reader & Tags
3. Regulated power supply (RPS)
4. Mems Sensor -
5. GSM modem
6. GPS module
7.LCD Display

Dept of EEE, RYMEC, Bellary
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3.2 MICROCONTROLLER:

Arduine Une Board Description

The Arduino UNOQ is an open-source microcontroller board based on the
Microchip ATmega328P microcontroller and developed by Arduino.cc. The board is
equipped with sets of digital and analog input/output (I/O) pins that may be interfaced to
various expansion boards (shields) and other circuits. The board has 14 Digital pins, 6
Analog pins, and programmable with the Arduino IDE (Integrated Development
Environment)viaatype BUSB cable. It can be powered by a USB cable or by an external
9-volt battery_ though it accepts voltages between 7 and 20 volts. Itis also similar to the
Arduine Nano and Leonardo. The hardware reference design 1s distnibuted under a
Creative Commons Attribution Share-Alike 2.5 license and is available on the Ardumno

website.

Layout and production files for some versions of the hardware are also available.
"Uno” meansonen Italian and was chosen to mark the release of Arduino Software (1DE)
I.0. The Uno board and version 1.0 of Arduino Software (IDE) were the reference
versions of Arduino, now evelved to newer releases. The Uno board is the first in a
series of USB Arduino boards and the reference model for the Arduinoplatfonn.
The ATmega328 on the Arduino Uno comes preprogrammed with a boot loader that
allows uploading new code to 1t without the use of an external hardware programmer. It
communicates using the original STKS00 protocol. The Uno also differs from all
preceding boards in that it does not use the FTD] USB-to-serial driver chip. Instead, it
uses the Atmegal6U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial

converter.

Arduino UNO Arduino is an open-source electronics platform based on easy-to-
use rardware and software. It'sintended for anyone making interactive projects. Ardumno
can take the input from many sensors attached to it & can give the output to many lights,
motors, etc. There is no prerequistte knowledge of Advance electronics for operating
Ardumo. Allyou should know is basic electronics and C programming language. Arduino
plattform mainly contains a Hardware Board called Arduino Board & software Arduino
IDE to program it. Other external hardware like Sensor Modules, Motors, lights, etc.

could be attached with the board. ARDUINO BOARDS: - Arduino

Dept of EEE, RYMEC, Bellary
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UNO. Arduino MEGA. Arduino MINI. Arduino DUE. Arduino YUN. Arduino Lily pad.
The most common Board used ts Arduino UNQ. “UNQO" means one in [tallan and was

chosen to mark the release of Arduino Software (IDE) 1.0.

The Uno board and version 1.0 of Arduino Software (IDE) were the reference
versions of Arduino, now evolved to newer releases. Who created Arduino UNO?
Arduino started in 2003 as a project for students at the Interaction Design Institute Iviea
in Lvrea, Italy. At that time program. students used a "BASIC Stamp" at a costot $100.
considered expensive for students. Massimo Banzi, one of the founders, taught at Ivrea.
The name "Arduino” comes from a bar in Ivrea, where some of the founders of the project
used to meet. The bar, in turn, has been named after Arduin of Ivrea, who was the
margrave of Ivrea and king of Italy from 1002 to 1014. Colombian student Hernando
Barragan created the Wiring development platform which served as the basis for Arduino.
Following the completion of the Wiring platform, its lighter, less expensive versions
were created and made available to the open-source community, associated researchers,
including David Cuartielles, promoted the idea. The Arduino's initial core team consisted

of Massimo Banzi, David Cuartielles, Tom Igoe, Gianluca Martino, and David Mellis.

Overview Arduino isan open-source computer hardware and software company,

project, and user community that designs and manufacturesmicrocontroller-based kits for
building digital devices and interactive objects that can sense and control the physical
world. The project is based on a family of microcontroller board designs manufactured
primarily by Smart Projects in [talv, and also by several other vendors, using various 8-
bit Atmel AVR microcontrollers or 32-bit Atmel ARDUINO UNO processors. These
systems provide sets of digital and analog /O pins that can beinterfaced to various
expansion boards (“shields”)and other circuits. The boards feature serial communications
interfaces, including USB on some models, for loading programs from personal
computers. For programming, the microcontrotlers, the Arduino platform provides an

integrated development environment {IDE) based on the Processing project, which

includes support for C. C++. and Java programming languages.

Dept of EEE, RYMEC, Bellary

LR




KEID BASED WUIVIEIN DATL 1 1 2D 10D 1LY

Arduino/Genuine Uno is a microcontroller board based on the ATimega328P. It has 14
digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a
16 MHz quartz crystal, a USB connection, a power jack, an ICSP header, and a reset
button. It contains everything needed to support the microcontroller: simply connect it

to a computer with a USB cable or power it with an AC-to-DC adapter or battery to get

started.

ATMEGA 3287:
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[ ATmega328

The ATmegad8PA/88PA/1 68PA/328Pisalow-power CMOS 8-bit microcontroller based
on the A VR enhanced RISC architecture (RISC, or Reduced Instruction Set Computer. is
a type of microprocessor architecture that utilizes a small, lrighly- optimized set of
instructions) By executing powerful instructions in a single clock cycle. the
ATmegad48PA/88PA/168PA/328P achieves throughputs approaching | MIPS per MHz
allowing the system designed to optimize power consumption versus processing speed.
The AVR (Advanced Virtual RISC) core combinesarich instruction set with 32 general

purpose working registers. All the 32 registers are directly connected
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to the Arithmetic Logic Unit (ALU), allowing two independent registers to be accessed

in one single instruction executed in one clock ¢ycle.

The resulting architecture is more code efficient while achieving throughputs up to ten

times faster than conventional CISC microcontrollers.

The ATmegad 8PA/88PA/1 68PA/328P providesthe following features: 4/8/1 6/32K bytes

of In System Programmable Flash with Read-While-Write capabilities, 256/5 12/512/1K
bytes EEPROM. 512/1 K/1K/2K bytes SRAM, 23 general purpose l/O lines. 32 general
purpose working registers, three flexible Timer/Counters with comparemodes, intemal
and external interrupts. a serial programmable USART, a byte-oriented 2-wire Serial
Interface, an SPT serial port, a 6-channel 10-bit ADC, a programmable Watchdog Timer
with internal Oscillator, and five software selectable power saving modes. The Idle mode

stops the CPU while allowing the SRAM, Timer/Count
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The 1dle mode stops the CPU while allowing the SRAM, Timer/Counters, USART, 2-
wire Serial Interface, SPI port, and interrupt system to continue functioning. The Power-
down mode saves the register contents but freezes the Oscillator, disabling all other chip
Functions until the next interrupt or hardware reset. In Power-save mode, the
asynchronous timer continues to run, allowing the user to maintain a timer base while the
rest of the device is sleeping. The ADC Noise Reduction mode stops the CPU and all /O
modules except asynchronous timer and ADC, to minimize switching noise during ADC

conversions.

The Boot program can use any interface to download the application program in the

Application Flash memory. Comparison between ATmegad8PA, ATmega88PA,
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3 ATmegal 68PA, and ATmega328P differ only in memory sizes, boot loader support,

and interrupt vector sizes. Table summarizes the different memory and interrupts vector

sizes for the three devices.

DEVICE FLASH EEPROM RAM INTERRUPT SIZE ]
ATmeepd8PA 4K Bytes 256 Byes 512 Bvies | | istuction wordsvector
ATmega88PA 8K Bvtes 512 Bytes IK Bytes | | istuction word:veclor
ATmegal 68PA 16K Bvies 512 Bytes IK Bytes | 2 insmuction wordivector
ATmegn328P 12K Bvtes | K Bytes 2K Bytes | 2 instruction word/vector

Internal Description Power the Arduino/Genuino Uno board can be powered via the USB

connection or with an external power supply. The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter {wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm center- positive plug into the

board's power jack.

| Leads from a battery can be inserted in the GND and Vin pin headers of the POWER

connector The board can operate on an external supply from 6 to 20 volts. If supplied
: with less than 7V, however, the 5V pin may supply less than five volts and the board may
| become unstable. If usingmorethan 12V, the voltage regulator may overheatand damage

the board. The recommended range is 7 to [ 2 volts. The power pins are as follows:

| Vin - The input voltage to the Arduino/Genuine board when it's using an external power
source (as opposed to 5 volts from the USB connection or other regulated powersource)
You can supply voltage through this pin, or, if supplying voltage via the power jack,
access it through this pin. 5V. This pin outputs a regulated 5V from the regulator on the
board. The board can be supplied with power either from the DC power jack (7 - 12V),
the USB connector (5V), or the VIN pin of the board (7-12V). Supplying voltage via the
/ 5V or 3.3V pins bypasses the regulator, and can damage your board. We don't advise it

3V3. A 3.3-volt supply generated by the on-board regulator. Maximum currentdraw is 50

ImA.

GND - Ground pins.
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IOREF - This pin on the Arduino/Genuine board provides the voltage reference with

which the microcontroller operates. A properly configured shield can read the IOREF pin
voltage and select the appropriate power source or enable voltage translators on the

outputs to work with the 5V or 3.3V,

Memory - The ATmega328 has3i2 KB (with 0.5 KB occupied by the boot loader). [talso
has 2 KB of SRAM and | KB of EEPROM {which can be read and writlen with the
FEPROM library).

fthe 14 digital pins on the Uno can be used as an input or ouput,

and digital Read () functions. They operate ats volts.

nended operating conditionand has

Input and Qutput each o
using pin Mode (). digital Write ().
Each pin can provide or receive 20 mA as recomt

an internal pull-up resistor (disconnected by default) of 20-50k ohm. A maximum of

10mA is the value that must not be exceeded on any 1/O pin to avoid permanent damage

to the microcontroller.

In addition. some pins have specialized functions:
Serial: 0 (RX)and [{TX). Used to receive (RX)and transmit (TX) TTL serial data. These

pinsare connected to the corresponding pins of the ATmega8U2USB-10-TTL Serial chip.

Fxternal Interrupts 2 and 3 - These pins can be configured to trigger an interrupton a

Jow value, arising or fallingedge, orachange in value. See the attach Interrupt() function

tor details.

PWM:3 5.6,9, 10,and i 1. Provide 8-bit PWM output with the analog Write () function.

SPL: 10(¢SS), 11 (MOSh. |2 (MISO). 13(SCK). These pins support SPI
communication using the SPT library.

LED: 13. There is a built-in LED driven by digital pin 13. When the pin is HIGH value.

ihe LED is on, when the pin is LOW.1t's off.

TWI: Ad or SDA pin and A3 or SCL pin. Support TWI communication using the Wire

library.




FETY SYSTEM

The Uno has 6 analog inputs, labeled AO through A5, each of which provide 10 bits of
resolution (i.¢.. 1024 different values). By default, they measure from ground to 3 volts.
though is it possible to change the upper end of their range using the AREF pin and the

analog Reference () funcuon.

There are a couple of other pinson the board:

AREF. Reference voltage For the analog inputs. Used with analog Reference ().

RESET. Bring this line 1.LOW to reset the microcontroller. Typically used to add a reset
button 1o Shiclds which block the one on the board. Communication Arduino/Genuine
Uno has a number of facilities for communicating with a computer, another
Arduino/Genuine board. or other microcontrollers. The ATmega328 provides UART
TTL. (3V) serial communication, which 1s available on digitai pins 0 (RX) and 1 (TX).
An ATmegal 612 on the board channels this serial communicationover USB and appears

as a virtual com port to software on the computer,

TECHNICAL SPECIFICATIONS:

s Microcontroller: Microchip ATmega328P

o Operating Voltage: 5 Volts

e Input Voltage: 7 to 20 Volts

e Digilal /O Pins: 14 (of which 6 provide PWM output)

s AnaloglnputPms: 6

e DC Current per VO Pin: 20 mA

o D Currentfor 3.3V Pin: 30 mA

e Ilash Memory: 32 KB of which 0.5 KB used by boot foader
» SRAM: 2 KB

« EEPROM: 1 KB

+ Clock Speed: 16 MHz

o length: 68.6 mm

s  Width. 334 mm

@—_——_—_—_—__——___——-
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o Weight: 25 ¢

COMMUNICATION:

The Arduino/Genuine Uno has anumber of facilities for communicating with a computer.
another Arduino/Genuine board, or other microcontrollers. The ATmega328 provides
UART TTL (5V) serial communication, which is available on digital pins 0 (RX) and |
(TX). An ATmegal6U2 on the board channels this senal communication over USB and
appears as a virtual comport to software on the computer. The 1602 firmware uses the
standard USB COM drivers, and no external driver is needed. However, on Windows. an
in file is required. The Arduino Software (IDE) includes a serial monitor which allows
simple textual data to be sent to and from the board. TheRX and TX LEDs on the board
will flash when data is being transmitted via the USB- to-serial chip and USB connection
ta the computer {(but not for serial communication onpins ¢ and 1) A Software Serial

jibrary allows serial communication on any of theUno's digital pins.

AUTOMATIC (SOFTWARE) RESET:

Rather than requiring a physical press of the reset button before an upload, the
Arduino/Genuine Uno board is designed in a way that allows 1t to be reset by software
running on a connected computer. One of the hardware flow control Iines (DTR) of the
ATmega8U2/16U2 is connected to the reset line of the ATmega328viaa 100 nano- (arad
capacitor. When this line s asserted (taken low), the reset line drops long enough to reset
the chip. This setup has other implications. When the Uno is connected to a computer
running Mac OS X or Linux, it resets each time a connection 1s made to it from software
(via USB). For the following half-second or so, the boot loader is runningon the Uno.
While it is programmed to ignore malformed data(i.e., anything besides an upload of new

code), it will intercept the first few bytes of data sent to the board.
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Transformers:

A transformeris a device that transferselectrical energy from onecircult
to another through inductively coupled conductors without changing its tfrequency. A
varying current in the first or primary winding creates a varying magnetic fluxm  the
transformer's core.and thus a varymginagnetic  field through the secondary
winding. This varving magnetic field induces a varying electromotive force (EMI) or

“voltage" in the secondarv winding. This effect is called mutual induction.

R
4 Y 1 3
v =, E. v
-
Ve _ s U N
Y Y VI

Fig 3.3.2: Step-Down Transformer

The voltage induced in the secondary is determined by the TURNS RATIO.

primary voltage number of primary turns

secondary voltage number of secondary turns

Battery power supply:

A battery is a type of linear power supply that offers benefits that traditional line-
operated power supphies lack: mobility, portability and reliability. A battery consists of
multiple electrochemical cells connected to provide the voltagedesired. Fig: 3.4.3 shows

Fli-Watt OV baltery

Fig 3.3.3: Hi-Watt 9V Battery
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The most commonly used drv-cell battery is the carbon-zinc dry cell battery. Dry-cell

batteries are made by stacking a carbon plate, a layer of electrolyte paste, and a zine
plate alternately until the desired total voltage is achieved. The most common dry-cell
batteries have one of the following voltages: 1.5,3,6,9,22.5,45,and90. Duringthe

discharge of a carbon-zinc battery. the zinc metal is converted to a zine saltin the
clectrolyte, and magnesium dioxide is reduced at the carbon electrode. These actions
establish a voltage of approximately 1.3 V.

A nickel-cadmium battery has become more popular in recent years. This
battery cell is completely sealed and rechargeable. The electrolyte s not invehed m the
clectrode reaction, making the voltage constant over the span of the batteries long
service life. During the charging process, nickel oxide is oxidized to its higher oxidation
state and cadmium oxide is reduced. The nickel-cadmium batteries have many benefits.
They can be stored both charged and uncharged. Fig: 3.4.4 shows pencil battery of

[.5V.

Fig 3.3.4: Pencil Battery of L.5V

Step 2: Rectification

The process of converting an alternating current to a pulsating direct current is

called as rectification. For rectification purpose we use rectifiers.

Rectifiers:

A rectifier is an electrical device that converts alternating current (AC) todirect
current (DC). a process known as rectification. Rectifiers have many uses imcluding as
components of power supplies and as detectors of radio signals. Rectifiers may be made

of solid-state diodes, vacuum tube diodes, mercury arc valves, and other
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components. A device that it can perform the opposite function (converting DC to AC)
is known as an inverter. When only one diode is used to rectify AC (by blocking the
negative or positive portion of the waveform), the difference between the term diode and
the term rectifier is merely one of usage, i.e., the term rectifier describes a diode that 1s

being used to convert AC to DC.

Bridge full wave rectifier:

The Bridge rectifier circuit is one which converts an ac voltage to dc voltage
using both half cycles of the input ac voltage. The circuit has four diodes connected to
form a bridge. The ac input voltage is applied to the diagonally opposite ends of the
bridge. For the positive half cycle of the input ac voltage, diodes DI and D3 conduct,
whereas diodes D2 and D4 remain in the OFF state. The conducting diodes will be in

series with the load resistance R1 and hence the load current flows through Ry,

For the negative half cycle of the input ac voltage, diodes D2 and D4 conduct

whereas, D1 and D3 remain OFF. The conducting diodes D2 and D4 will be in series with
the load resistance Ry and hence the current flowsthrough Ry in thie same direction as m

the previous half cycle. Thus, a bi-directional wave is converted into a unidirectional

wave.

Input Ouiput

Fig 3.3.5: Bridge rectifier: a full-wave rectifier using 4 diodes
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DB107:

Now -a -days Bridge rectifier is available in IC with a number of DB107. In our project

we are using an IC in place of bridge rectifier. The picture of DB 107 is shown in fig:

34.6.

Features:
e Good for automation insertion
« Surge overload rating - 30 amperes peak
e ldeal for printed circuit board
¢ Reliable low-cost construction utilizing molded
e (lass passivated device
e Polarity symbols molded on body
» Mounting positton: Anv

«  Weight 1.0 gram

e

. Fig 3.3.6: DB107
Step 3: Filtration

The process of converting a pulsating direct current to a pure direct current using

{iters is called as filtration.

Filters:

] Electronic filters are electronic circuits, which perform signal-processing
functions. specifically to remove unwanted frequency components from the signal, to

enhance wanted ones.
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Introduction to Capacitors:

The Capacitor or sometimes referred to as a Condenser is a passive device, and
one which stores energy in the form of an electrostatic field which produces a potential
(static voltage) across its plates. In its basic form a capacitor consists of two parallel
conductive plates that are not connected but are electrically separated either by air or by
an insulating material called the Dielectric. When a voltage is applied to these plates, a
current flow charging up the plates with electrons giving one plate a positive charge and
the other plate an equal and opposite negative charge this flow of electronsto the plates
is known as the Charging Current and continues to flow until the voltage across the plates
(and hence the capacitor) is equal to the applied voltage Vec. At this point the capacttor

is said to be fully charged and this is illustrated below. Theconstruction of capacitor and

an electrolytic capacitor are shown in figures 3.4.7 and

3.4 8 respectively,

e ELECTROLYTIC CAPACITOR
. | ’,. X - + PlN
i |
—‘ - m—
Cnalectne i : —
o= Symhl i T
| PIN
vollage V. -
Fig 3.3.7: Construction of a Capacitor Fig 3.3.8: Electrolytic Capacitor

Step 4: Regulation

The process of converting a varying voltage to a constant regulatedvoltage 1s

called as regulation. For the process of regulation, we use voltage regulators.

Voltage Reguiator:

A voltage regulator (also called a ‘regulator’) with only three terminals

appears to be a simple device, but it is in facta very complex integrated circuit. It

Dept of EEE, RYMEC, Bellary
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converts a varying input voltage into a constant ‘regulated” output voltage. Voltage

Regulators are available in a variety of outputs like 5V, 6V, 9V, 12V and I5V. The

LM78XX series of voltage regulators are designed for positive input. For applications
requiring negative input, the LM79XX series is used. Using a pair of “voltage-divider’
resistors can increase the output voltage of a regulator circuit. It is not possible to obtain

a voltage lower than the stated rating. You cannotusea 12 Vregulatortomakea >V power

supply. The only way to destroy aregulatoris to apply reverse voltage to itsinput. Reverse

polarity destroys the regulator almost instantly. Fig: 3.4.9 shows voltage regulator.

=

(V)
7805

/P COM O/P

Fig 3.3.9: Voltage Regulator

Resistors:

A resistor is a two-terminal electronic component that produces a voltageacross
its terminals that is proportional to the electric current passing through it in accordance
with Olm's law. Resistors are elements of electrical networks and electroniccircuits and
are ubiquitous in most electronic equipment. Practical resistors can be madeof various
compounds and filins, as well as resistance wire (wire made of a high- resistivity alloy,
such as nickel/chrome). Resistors can be made to control the flow of current, to work as

Voltage dividers, to dissipate power and it can shape electricalwaves when used m

combination of other components. Basic unit is ohms.

R
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= 1 Power dissipation:

The power dissipated by a resistor (or the equivalent resistance of a

resistor network) is calculated using the following:

3 P = I/ = Iv =
<
1 fHesislor color Loding
]
. S/
| ; I'at digit / \
- : /!
! f rod digit’ [/
1 number of zepos ‘elerance
I gt coler Tolerance color
) Block 208 nothing
i 1 Brawn 108 $i luer
: 1 : Rad st Gold
i 3 Orange 2] Red
o 4 Yeilow I} Brawn
' 3 Green
1 5 Blue
i 7 Violel
3 8 Grey
‘ i 9 Ithi te
i !
| ‘
| f
i :‘
| Fig 3.3.10: Resistor Fig 3.3.11: Color Bands In Resistor
3 ;
3.4LED:
- A light-emitting diode (LED) s a semiconductor light source. LEDs are used as
indicator lamps in many devices, and are increasingly used for lighting. Introduced as a

practical electronic component in 1962 early LEDs emitted low- intensity red hght, but

modem versions are available across the visible, ultraviolet and infrared wavelengths,

with very high brightness. The internal structure and parts of a ledare shown below.
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Partsofa LED

The structure of the LED light is completely different than that of the light bulb.
Amazingly, the LED has a simple and strong structure. The light-emitting semiconductor
material is what detennines the LED's color. The LED is based on the semiconductor
diode. When adiode is forward biased (switchedon), electrons are able to recombine with
holes within the device, releasing energy in the form of photons. Thiseffect is called
electroluminescence andthe cotorof the iight (correspondingto the energy of the photon)
1s determined by the energy gap of the semiconductor. An LED is usually small in area

(less than | mm?), and integrated optical components are used to shape its radiation

sources including lower energy consumption, longer lifetime, improved robustness,

smaller size, faster switching, and greater durability and reliability. The electrical symbol

and polarities of led are shown in fig: 3.5.3.

+

|
!
1
A ] pattern and assist i reflection. LEDs present many advantages over incandescent light
[
I
!
i

Fig 3.4.3: Electrical Symbol & Polarities of LED
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LED lights have a variety of advantages over other light sources:

o High-efficiency
e Low-voltage and current requirements
e Low radiated heat

e High reliability (resistant to shock and vibration)

e (Can be casily controlled and programmed
Applications of LED fall into three major categories:

o Visual signal application where the hght goes more or less directly from the

LED to the human eye, to convey a message or meaning.

Generate light for measuring and interacting with processes that do not involve

the human visual svstem.
3.5 GSM (Global System for Mobile Communication):

Definition:

GSM, which stands for Global System for Mobile communications, reigns
(important) as the world’s most widely used cell phone technology. Cell phones usea cell
phone service carrier’s GSM network by searching for cell phone towers in the nearby

area. Global system for mobile communication (GSM) is a globally acceptedstandard for

digital cellular communication. GSM is the name of a standardization groupestablished
in 1982 to create a common European mobile telephone standard that would formulate

specifications for a pan-European mobile cellular radio system operating at 900 MHz

Need of GSM:

+ Improved spectrum efficiency.
« International roaming.
« Low-cost mobile sets and base stations{BS)

High-quality speech

Dept of EEE.
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« Compatibility with Integrated Services Digital Network (ISDN) and other

§ _ telephone company services.

J + Support for new services.
3.5.1 GSM - Architecture:

o A GSM network consists of several functional entities whose functionsand
, interfaces are defined. The GSM network can be divided into following broad parts.
‘o |. The Mobile Station (MS)

; . 2 The Base Station Subsvstem (BSS)

3. The Network Switching Subsystem (NSS)

4. The Operation Support Subsystem (OSS)

Following fig shows the simple architecture diagram of GSM Network.

uUm interface

Fig 3.5.1: GSM Network.

The added components of the GSM architecture include the functions of the databases

and messaging systems:

) A‘ a. Home Location Register (HLR)
N 7 b Visitor Location Register (VLR)
F c¢. Equipment Identity Register (EIR)
1

d. Authentication Center (AuC)
e. SMS Serving Center (SMS SC)

Dept of EEE, RYMEC, Bellary
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f. Gateway MSC (GMS()
¢. Chargeback Center (CBC)
1. Transcoder and Adaptation Unit (TRAU)

Advantages of GSM:

I. GSM is already used worldwide with over 450 million subscribers.

. International roaming permits subscribers to use one phone throughout Western Europe.

3]

CDMA will work in Asia, but not I'rance, Germany . the U K. and other popular

European destinations,

3. The availability of Subscriber Identity Modules, which are smarl cards that

provide secure data encryption give GSM m-cominerce advantages.
3.5.2 GSM commands:

Commands always start with AT (which means Attention) and finish with a <CR>character.

Information responses and result codes

Responses start and end with <CR><LF> except forthe ATV0 DCL response format)

and the ATQ1 (result code suppression) conunands.

_[f command syntax is incorrect, an ERROR strmg s returned.

_If command syntax is correct but with some incorrect parameters. the +CMEERROR:
<kEm> or +CMS ERROR: <Sms Eir> strings are returned with different error codes.

(if the command Iine has been performed successtully, an OK string is returned.

[n some cases, such as “AT+CPIN?" or (unsolicited) incoming events, the product does

notreturn the OK stiing as a response.

In the following examples <CR» and <CR><LF> are intentionally omttted.
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1. Manufacturer identification +C G M1

2. Request mode! identification +CGMM
3. Request revision identification +CGMR

4. Product Serial Number +CGSN

5. Dial command D
ATD<nb> where <nb>1s the destinatton phone number.

Please note that for an infernational number. the Jocal international prefix does not

need to be set (nsually 00y but does need to be replaced by the *+° character.

Example: to set up a voice call to Wavecom offices from another country, the AT

command ts: "TATD+33146290800:”

Notc that some countries may have specific numbering rules for their GSM handset

numbering. The response to the ATD command is one of the lotlowing:

6. Hang-Up command H

Description: The ATH (or ATHO) command disconnects the remote user. In the case of
multiple calls. all calls are released (active, on-hold and waiting calls). The specific

Wavecom ATH| command has been appended (o disconnect the current outgoing call.

onlvin dialing or alerting state (ie.. ATHI can be used only after the ATD command.
and before its terminal response (OK. NO CARRIER, ...) It can be useful in the case of

multiple calls.

Command syntax: ATH

7. Answeracall A

Description: When the product recetves a call, it sets the Ringlnd signal and sends the
ASCI“RING ™ or “+CRING: <type>" string to the application (+ CRING if the cellular

result code ~CRC is enabled). Then it waits for the application to accept the callwith the

ATA command.

Command syntax: ATA
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8. Redial last telephone number ATDL

Description: This command redials the last number used in the ATD command. The last

number dialed 1s displayed followed by ™ for voice calls only

Command syntax: ATDL
9. Preferred Message Format +CMGF

Description: The message formats supported are text mode and PDU mode. In PDU
mode, a complete SMS Message mcluding ail hieader information is given as a binary
string (1n hexadecimal format). Therefore, only the following set of characters is allowed:
O 23T TS 6 T 89 AT BYLUCY D CEN R Bach pair or

characters are converted to a bvte (e.g.: ‘41’ is converted to the ASCII character "A".
whose ASCII code is Ox4 1 or 65). In Text mode, all commands and responses are in

ASCII characters. The format selected is stored in EEPROM by the +CSAS command.
Comunand syntax: AT+CMGF
10.Read message +CMGR

Description: This command allows the application to read stored messages. The

messages are read from the memory selected by +CPMS command.

Command syntax: AT+CMGR=<index>
11.Send message +CMGS

Description: The <address> field is the address of the terminal to which the message is

sent. To send the message, simply type, <ctrl-Z> character (ASCII 26). The text can
contain all existing characters except <ctrl-Z> and <ESC> (ASCII 27). This command
can be aborted using the <ESC> character when entering text. In PDU mode, only
hexadecimal characters are used ("*0°..."9° A" _'F").

Syntax: AT+CMGS= <Jength> <CR>

PDU is entered <ctrl-Z / ESC >

12. Delete message +CMGD
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Description: This command deletes one or several messages from preferred message
storage (“BM” SMS CB ‘RAM storage’. “SM” SMSPP storage 'SIM storage’ or “SR”
SMS Status-Report storage).

Command syntax: AT+CMGD=<Index> [, <DelFalg>]

3.6 SIM 300 HARDWARE DESCRIPTIONS:

Designed for global market, SIM300 is a Tri-band GSM/GPRS enginethat works
on frequencies EGSM 900 MHz, DCS 1800 MHz and PCS1900 MHz SIM300 provides
GPRS multi-slot class 10 capabilities and support the GPRS coding schemes CS-1, CS-
2, CS-3 and CS-4. With a tiny configuration of 40mm x 33mm x
2.85 mm, SIM300 can fit almost all the space requirement in your application, such as
Smart phone, PDA phone and other mobile device. The physical interface to the mobile
application is made through a 60 pins board-to-board connector, which provides all
hardware interfaces between the module and customers’ boards exceptthe RF antenna
interface.

e [ The keypad and SPI LCD interface will give you the flexibility to develop
customized applications.
e Two serial ports can help you easily develop your applications.
» " Two audio channels include two microphones inputs and two speaker outputs.
This can be easily configured by AT command. SIM300 provide RF antenna interface

with two alternatives: antenna connector and antenna pad. The SIM300 is designed with
power saving technique, the current consumption to as low as 2.5mA in SLEEP mode.

The SIM300 is integrated with the TCP/IP protocol Extended TCP/IP AT commands

are developed for customers to use the TCP/IP protocol easily, which is very useful for

those data transfer applications.

3.6.1 SIM300 Hardware Interface Description:

F1G 3.6.1: SIM300 Hardware Interface Description

Dept of EEE, RYMEC, Bellary
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Features of SIM300:

1. Power supply: Single supply voltage 3.4V -4.5V

2. Power saving: typical power consumption in SLEEP mode to 2.5mA

3. Frequency bands: ™ SIM300 Tri-band: EGSM 900, DCS 1800, PCS 1900. The band
can be set by AT COMMAND, and default band is EGSM 900 and DCS 1800.

4. SIM interface: Supported SIM card: | 8V, 3V

5. External antenna: Connected via 50 Ohm antenna connector or antenna pad

The power supply of SIM300 is from a single voltage source of VBAT=3.4V. 4.5V In
some case, the ripple in a transmit burst may cause voltage drops when current
consumption rises to typical peaks of 2A, So the power supply must be able to provide
sufficient current up to 2A. For the VBAT input, a local bypass capacitor 1s
recommended. A capacitor (about 100pF. low ESR ) is recommended.

SIM300 provides two unbalanced asynchronous serial ports. The GSM module
is designed as a DCE (Data Communication Equipment), following the traditional DCE-
DTE (Data Tenninal Equipment) connection, the module and the client(DTE) are
connected through the following signal (as following figure shows). Auto bauding

supports baud rate from 1200 bps to 115200bps.

Serial port |

“Port/TXD @ Client sends data to the RXD signal line of module
~Port/RXD (@ Client receives data from the TXD signal line of module
Serial port 2

" Port/TXD @ Client sends data to the DGBRXD signal line of moduie
" Port/RXD (@ Client receives data from the DGBTXD signal line of module

All pins of two serial ports have 8mA dniver, the logic levels are described in following

fig 3.6.2.
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Fig: 3.6.2 Interconnection the PINs of serial port

3.7 FUNCTION OF SERIAL PORT 1 & 2 SUPPORTING:

Serialport 1:
1. Seven lines on Serial Port Interface
Contains Data lines /TXD and /RXD, State lines /RTS and /CTS, Control lines
_ /DTR, /DCD and RING;,
r 4. Serial Port | can be used for CSD FAX, GPRS service and send AT command

of controlling module, Sertal Port 1 can use multiplexing function, but you

W ———
[N

(%)

cannot use the Serial Port 2 at the same time:

Serial Port 1 supports the communication rate as following: 1200, 2400, 4800,

(o

9600, 19200, 38400, 57600, and 115200 Default as 15200bps.

6. Autobauding supports the communication rate as following: 1200, 2400, 4800,

9600, 19200, 38400, 57600, and 115200bps.

Serial port 2:

Two lines on Serial Port Interface
1. ~Only contains Data lines /TXD and /RXD
2. Serial Port 2 only used for transmitting AT command. It cannot be used for

CSD call, FAX call. And the Serial port 2 cannot use multiplexing function;
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3. Serial port 2 supports the communication rate of 9600, 19200, 38400, 57600,
115200

3.8 MODULE RECEIVE/TRANSMIT FREQUENCY:

Table 4.8.1 Receive/Transmit frequency ranges

3.9SIM CARD INTERFACE:

You can use AT Command to getinformation in SIM card. The SIM interface

supports the functionality of the GSM Phase | specification and also supportsthe
functionality of the new GSM Phase 2+ specification for FAST 64 kbps SIM (intended

3 for use with a SIM application Tool-kit). Both 1.8V and 3.0V SIM Cards are
supported. The SIM interface is powered from an internal regulator in the module

having nominal voltage 2.8 V. All pins reset as outputs driving low.

—LT 3
(= I
o @ i =4\ (\h———*‘
‘ é (’-.::m:{ =8 T ’ \\11;‘ i~ |
g E‘.-,.,.;  EERERM e L g
[t 1 H
R T
L Vs il

Fig 3.9.1: SIM interface reference circuit with 6 pins SIM card
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3.10 LCD INTERFACE:

SIM300 provides a serial LCD display interface that supports serial
communication with LCD device. These are composite pins that can be used as GPIO
ports or LCD display interface according to your application. When use as LCD

interface. the following table is the pin define. LCD interface timing should be united

with the LCD device.

3.11 ADC:

SIM300 provides one auxiliary ADC (General purpose analog to digital
converter.) as voltage input pin, which can be used to detect the values of some external

items such as voltage, temperature etc. User can use AT comm and “AT+CADC" to read

the voltage value added on ADC pin.
3.12NETWORK STATUS INDICATION LED LAMP:

The PIN 30 on the board-to-board connector can be used to drive a network status

indication LED lamp. The working state of this pin is listed in foltowing table:

Table 4.12.1 Network Status Indication

‘Watldngstatéof network status indj

- ':I:JED-pin State SIM300funct10n
off.- . ' ffMS‘OO‘is not running
64ms on/ 800ms OFf SIM300 does not find
, .‘ -:;fhénetﬁvork
64ms o/ 30001t OFF 'SINI300 find the
S Cnetwork
64ms on/300ms Off - GPRS dommunication
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* f 3.13 Antenna interface:
The RF interface has an impedance of 50Q. To suit the physical design of individual
applications SIM300 offers two altemnatives:
Recommended approach: antenna connector on the component side of

thePCB

Antenna pad and grounding plane placed on the bottom side.

- GSM900<idB

- DCS1800/PCS1900<1.5dB

,’ 3.13.1 Antenna connector

; SIM300 use MURATA s MM9329-2700 RF connector on the module side, we

| 1 recommend user use MURATA’s MXTK92X XX XX as matching connector onthe
3 application side. Please refer to appendix for detail info about MURATA s

MXTK92XXXXX.
3.13.2 Antenna pad

The antenna can be soldered to the pad, or attached via contact springs. To help

you to ground the antenna, SIM300 comes with a grounding plane located closeto the

antenna pad.

SIM300 material properties:
SIM300 PCB Materal: FR4
Antenna pad: Gold plated pad

Antenna pad soldering temperature (fewer 10 seconds): 260°C

3.14 GLOBAL POSITIONING SYSTEM:

3.14.1 Introduction:

The Global Positioning System (GPS) is a burgeoning technology, which
providesunequalled accuracyand flexibility of positioning for navigation, surveying and
GIS data capture. The GPS NAVSTAR (Navigation Satellite timing and Ranging Global

Positioning System) is a satellite-based navigation, timing and posifioning

Dept of EEE, RYMEC, Bellary
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system. The GPS provides continuous three-dimensional positioning 24 hrs. a day
throughoutthe world. The technology seems to be beneficiary to the GPS user community
in terms of obtaining accurate data up to about100 meters for navigation, meter-level for
mapping, and down to miilimeter level for geodetic positioning. The GPS technology has

tremendous number of applications in GIS data collection, surveying, and mapping.

GPS provides accurate location and time information for an unlimited number of
people in all weather, day and night, anywhere in the world. The Global Positioning
System (GPS) is a satellite-based navigation system made up of a networkof 24 satellites
placed into orbit by the U.S. Department of Defense. GPS was originally mtended for
military applications, but in the 1980s, the government made the system available for
civilian use. GPS works in any weather conditions, anywherein the world, 24 hours a

dav. There are no subscription fees or setup charges to use GPS.

The GPS is made up of three parts: satellites orbiting the Earth: control and
monitoring stations on Earth: and the GPS receivers owned by users. GPS satellites
broadcast signals from space that are picked up and identified by GPS receivers. Each
GPS receiver then provides three-dimensional location (latitude, longitude, and altitude)
plusthe time. Everyday activities such as banking, mobile phone operations, and even the
control of power grids, are facilitated by the accurate iming provided by GPS. Farmers,
surveyors, geologists and countless others perform their work more efficiently safely.

economically, and accurately using the free and open GPS signals.

3.14.2 GPS - Components and Basic Facts:

The GPS uses satellites and computers to compute positions anywhereon
earth. The GPS is based on satellite ranging. That means the position on the earth 1s
determined by measuring the distance from a group of satellites in space. The basic
principles behind GPS are really simple, even though the system employs some of the

most high-tech equipment ever developed. In order to understand GPS basics, thesystem

can be categorized into 5 Logical steps.
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3.14.3 Working of GPS:

GPS satellites circle the earth twice a day in a very precise orbit and transmit
signal information to earth. GPS receivers take this information and use triangulation to
calculate the user's exact location. Essentially, the GPS receiver compares the time a
signal was transmitted bv a satellite with the time it was received. The time difference
tells the GPS receiver how far away the satellite is. Now, with distance measurements

from a few more satellites, the receiver can determine the user's

position and disptay it on the anit's electronic map.

Satedlite Screen JRR

StraptPfot 1l

Fig 3.14.1 GPS Workin Fig: 3.14.2 GPS Locatin
g g g g

GPS receiver must be locked on to the signal of at least three satellites to
calculate a 2D position (latitude and longitude) and track movement. With four or more
satellites in view, the receiver can determine the user's 3D position (latitude, longitude
and altitude). Once the user's position has been determined, the GPS unit can calculate
other information, such as speed, bearing, track, trip distance. distance to destination,

sunrise and sunset time and more.
3.14.4 The GPS satellite system:

The 24 satellites that make up the GPS space segmentare orbitingthe earth about
i 2,000 miles above us. They are constantly moving, making two complete orbits in less
than 24 hours. These satellites are traveling at speeds of roughly 7,000 miles an hour
GPS satellites are powered by solar energy. Theyv have backup batteries onboard to keep
them running in the event of a solar echipse, when there's no solar power. Smail rocket

boosters on each satellite keep them flying in the correct path.

Dept of EEE, RYMEC, Bellary 39
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Here are some other interesting facts about the GPS satellites (also called NAVSTAR,

the official U.S. Department of Defense name for GPS):

»  The first GPS satellite was launched in 1978,

s A full constellation of 24 satellites was achieved in 1994.

» Each satellite is built to last about 10 years. Replacements are
constantly beingbuilt and launched into orbit.

= A GPS satellite weighs approximately 2,000 pounds and is about 17
feet acrosswith the solar panels extended.

»  Transmitter power is only 50 watts or less.

3.14.5 GPS Positioning Types:
1) Absolute positioning:

The mode of positioning relies upon a single receiver station. It is also referred
o as 'stand-alone’ GPS, because, unlike differcntial positioning, ranging is carried out
strictly between the sateilite and the recetver station, not on a ground-based reference
station that assists with the computation of error corrections. As a result, the positions
derived in absolute mode are subject to the unmitigated errors inherent m satellite
positioning. Overall accuracy of absolute positioning is considered to be no greater than
50 meters at best by Ackroyd and Lorimer and to be + 100-meter accuracy by the U.S.

Army Corps of Engineers.
2) Differential Positioning:

Relative or Differential GPS carries the triangulation principles one step further.
with a second receiver at a known reference point. To further facilitate determination of
a point's position, relative to the known earth surface point, thisconfiguration demands
collection of an error-correcting message from the reference receiver. Differential-mode

positioning relies upon an established control point. The reference station is placed on the

control point, a triangulated position, the contrel point coordinate.
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3.14.6 Accuracy of GPS:

There are four basic levels of accuracy - or types of solutions - we can obtain with our

! :. real-time GPS mining system:

‘i ]
i Table 3.14.1: Basic Levels of Accuracy

| Autonomous :.Acé-uféiéy ] }15100 meters
dﬁfferenﬁal GPS |
; (DGPS) Accuracy 0.5 -5 merters

: Real-Time
Kinematic Float Accuracy 20cm - | meter
{RTK Float)
| Real-Time .

Kinematic FixedéfAccuracy i'lcm -5cm

(RTK Fixed)

GPS satellites broadcast on three different frequencies, and each frequency (or carcer
q wave) has some information or codes on it. We can think of it as three different radio
stations broadcasting several dif ferent programs. The table below lists the sipnals and the

contents:

Table 3.14.2 Signals and The Contents

T TR

L1 Career L2 Career 1.3 Career
24cm T
19cm wavelength
wavelength
157542MHz  1227.6MHz
L C éh)atanot avatlable .
C/A Code P Code |
| o Navigation
Navigation _
Message

C, Bellary
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P Code: Reserved for direct use only by the military

C/A Code: Used for rougher positioning

For Single frequency useonly LI careeris used

For Double frequency. L.1/L2/L.3 career isused
» The navigation message (usually referred to as the ephemeris) tells us where the

- satellites are located,in a special coordinate sysiem called WGS-84.1f
we know where the satellites are at any given time, then we can compute our

3 location here on eartly.

Fig 3.14.3 GPS circuit system

The SCYTEK Sky track 3000 GPS Vehicle Tracking System 1s theultimate GPS
y 3 tracking system. It features unlimited real-time GPS tracking with user- friendly Intemet
software, notification alerts to cellular phone or e-mail address and an optional plug-in

camera that takes pictures to display on a computer.

SCYTEK Sky track 3000 GPS Vehicle Tracking System:

» Unlimited real-time GPS tracking with user-friendly software

» Issues commands via computer or web-enabled cellular phone

Door lock/unlock, remote start, starter enable/disable and flash hom

Sends notification alerts to cellular phone or e-mail address

Optional plug-in camera takes pictures to display on computer

Unlimited $180 1-year airtime plan

Dept of EEE, RYMEC, Bellary
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Specifications:

Multi Pack Indicator: No
Battery Type: Does Not Contain a Battery
Model No.: SKYTRACK 3000

Shipping Weight (in pounds): 1.0

Productin Inches(L x Wx H):  72x53x4.9

3.14.7 Factors thataffect GPS:

There are a number of potential error sources that affect either the GPSsignal

directly or our ability to produce optimal results:

Number of satellites - minimum number required:

We must track at least four common satellites - the same four

satellites.

Multi path - reflection of GPS signals near the antennae:
Multi patlt issimply reflection of signals similar to the phenomenon

of ghosting.

Ionosphere - change in the travel time of the signal:

Before GPSsignals reach ourantennaon the earth they pass through
a zone of charged particles called the tonosphere, which changes the

speed of the signal.

Signal Strength - Quality of Signal:
The strength of the satellite signal depends on obstructions and the

elevation of the satellites above the horizon.

Distance from the Reference Receiver:
The effective range of a rover from a reference station depends

primarily on the type of accuracy we are trying to achieve.

N ——————  — ———— ——_______}
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Radio Frequency (RF) Interference: RF interference may sometimes be a problem both for

our GPS reception and our radio system. Some sources of RF interference include:

s  Radio fowers
= Transmitters

»  Satellite dishes

= (Generators

One should be particularly careful of sources which transmit either near the GPS
frequencies (1227 and 1575 MHz) or near harmonics (multiples) of these frequences.

One should also be aware of the RF generated by his own machies.

3.14.8 GPS Applications:

1. Surveying and Mapping:

The GPS is used to map cut blocks, road alignments, and environimental hazards
such as landslides, forest fires, and oil spills. Continuous kinematic techniques can be

used for topographic surveys and accurate linear mapping.
2. Navigation:

Navigation using GPS can save countless hours in the field, Any feature, evenif
it is under water. can be located up to one hundred meters simply by scaling coordinates

from a map, entering waypoints, and going directly to the site.
3. Remote Sensing and GIS:

It is also possible to integrate GPS positioninginto remote-sensing methods such

as photo grammetry and aerial scanning, magnetometry, and video technology. GPSare

becoming very effective tools for GIS data capture.
4. Military:

The GPS was primarily developed for real time military positioning.

Military applications include airborne, marine, and land navigation.

Daspt nf R RYMEC, Bellary
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3.14.8 Future of GPS Technology:

Barring significant new complications due to S/A (Selective Availability)from
DOD, the GPS industry is likely to continue to develop in the civihian community. There
are currently more than 50 manufacturers of GPs receivers, with the trend continuingto
be towards smaller. less expensive, and more easily operated devices. While highly
accurate, portable (hand-held) receivers are already available, currentspectilagon
envisions inexpensive and equally accurate ‘wristwatch locators’ and navigational
guidance systems for sutomobiles. However. there is one future trend that will be very
relevant to the GIS user community. namely. community base stations and regional

receive networks, as GPS managementand technological innovations thatwill make GPS

surveying easier and more accurate.

RFID TECHNOLOGY
History of RFID:

In a very interesting article, the San Jose Mercury News tells us about Charles
Walton, the man behind the radio frequency identification technology (RFID). Since
his first patent aboutit in 1973, Walton, now 83 years old, collected about $3 milhon
from royalties coming from his patents. Unfortunately for him, his latest patent about
RFID expired in the mid-1990s. So he will notmake any money from the billions of RFID
tags that will appear in the years to come. Rut he continues to invent and his latest patent

about a proximity card with incorporated PIN code protection was granted in June 2004,

What is RFID?

RFID is short for Radio Frequency Identification. Generally, a RFID system consists
of 2 arts. A Reader, and one or more Transponders, also known as Tags. RFID systems

evolved from barcode labels as a means to automatically identify and track products and

people. You will be generally familiar with RFID systems as seen 1n:
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+ Access Control.
RFID Readers placed at entrances that require a person to pass their proximity
card (RF tag) to be "read’ before the access can be made,
» Contact less Payment Systems.
RFID tags used to carry payment information. RFIDs are particular suited (o
electronic Toll collection systems. Tags attached to vehicles, or carried by people
transmit payment information to a fixed reader attached to a Toll station.
Payments are then routinely deducted from a users account, or information is
changed directly on the RFID tag.
« Product Tracking and Inventory Control. RFID systems are commonly used
to track and record the movementof ordinary items such as library books, clothes,
factory pallets, electrical goodsand numerous items.
How do RFIDs work.

Shown below is a typical RFID system. In every RFID system the transponder
Tags contain information. This information can be as little as a single binary bit, or be a
large array of bits representing such things as an identity code. personal medical

infonnation, or literally any type of information that can be stored in digital binary format.

RFID READER TRANSPONDER

Juruer

]

RECEIVED DATA TRANSCEIVER ! PASSIVE TAQ

L

AN
MWHM“ i JrovemTs

MODULATED RF FIELD

Shown is a RFID transceiver that communicates with a passive Tag. Passive tags have no

power source of their own and instead derive power from the incident electromagnetic

field. Commonly the heart of each tag is a microchip. When the Tag
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enters the generated RF field it is able to draw enough power from the field to access is
internal memory and transmit its stored information. When the transponder Tag draws
power in this way the resultant interaction of the RF fields causes the voltage at the
transceiver antenna to drop in value. This effectis utilized by the Tag to communicate
its information to the reader. The Tag is able to control the amount of power drawn from
the field and by doing so it can modulate the voltage sensed at the Transceiver according

to the bit pattemn it wishes to transmit.

COMPONENTS OF RFID
Basic RFID systems consist of three components:

« An antenna or coil

» A transceiver (with decoder)

« A transponder (RF tag) electronically programmed with untque information

These are described below:

1. ANTENNA

The antenna emits radio signals to activate the tag and read and write data to it Antennas
are the conduits between the tag and the transceiver, which controls the system’s data
acquisition and communication. Antennas are available in a variety of shapes and sizes;
they can be built into a door frame to receive tag data from persons or things passing
through the door, or mounted on an interstate tollbooth to monitor traffic passing by on a
freeway. The electromagnetic field produced by an antenna can be constantly present
when multiple tags are expected continually. If constant interrogationis not required, a

sensor device can activate the field.

Often the antenna is packaged with the transceiver and decoder to become a reader (ak.a.
interrogator), which can be configured eitherasah andheld or a fixed-mount device. The
reader emits radio waves in ranges of anywhere from one inch to 100 feetor more,
depending upon its power output and the radio frequency used. When an R¥1D tag passes

through the electromagnetic zonPage | 47¢, it detects the reader's activation signal. The
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o reader decodes the data encoded in the tag's integrated circuit (silicon chip) and the data

is passed to the host computer for processing.

Chip Pad Chip

wWire Bonding

Pnmer _ __ |4

P Ep—;

Encapsulation hat! g i ~
Encapsulation Mat'l _ Silicon _Antenna

#

Chip

Chip Pad Primer

i 2.  TAGS (Transponders)
! ‘ An RFID tag is comprised of a microchip ¢

antenna that transmits this data wirelessly to a reader. A

ontainingidentifying inform ation and an
{ its most basic, the chip will

contain a serialized identifier, or license plate number, that uniquely identifies that tem,

Similar to the way many bar codes are used today. Akey difference, however isthat RFID

than their bar code counterparts. This increases the

tags have a higher data capacity

options for the type of information that can be encoded on the tag, including the

manufacturer, batch or lot number, weight, ownership, destination and history (such as

: the temperature range to which an item has been exposed). In fact. an unlimited list of

1 can be stored on RFID tags, depending on application needs.
allets for identitication

other types of information

An RFID tag can be placed on individual items, cases o p

purposes, as well as on fixed assets such as trailers, containers, totes, etc,
:11 Tags comein a variety of types, with a va riety of capabilities. Key variabies
. include:
|
|
| ; "Read-only" versus "read-write"
oy i
There are three options in terms of how data can be encoded on tags: (1) Read-
L only tags contain data such as a serialized tracking number, which 1s pre-written onto

Dept of EEE, RYMEC, Bellary
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them by the tag manufacturer or distributor. These are generally the least expensive tags
because they cannot have any additional information included as they move throu ghout
the supply chain. Any updates to that information would have to be maintained in the
application softwarethat tracks SKUmovement and activity.(2) "Write once" tags enable
A Liser to write data to the tag one time in production or distribution processes. Again, this
may include a serial number, but perhaps other data such as a lot or batch number. (3)
Full "read-write" tags allow new data to be written to the tag asneeded—and even written
over the original data. Examples for the latter capability might include the time and date
ot ownership transfer or updating the repair history of a fixed asset While these are the

most costly of the three tag types and are not practical for tracking inexpensive items,

future standards for electronic product codes (EPC) appear to be headed in this direction,

RFID TAGS

Data capacity

The amount of data storage on a tag ¢an vary, ranging from 16 bits on the low end

to as much as several thousand bits on the high end. Of course, the greater the storage

capacity, the higher the price per fag.

Form factor
The tag and antenna structure can comein 2 variety of physical form factors and

can either be self-contained or embedded as part of a traditional label structure (i.e., the

tag is inside what looks like a regular bar code label—this is termed a 'Smart Label’)
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companies must choose the appropriate form factors for the tag very carefully and should

expect to use multiple form factors to suit the tagging needs of different physical products

and units of measure.

Passive versus active

| ~Passive” tags have no battery and "broadeast” their data only when energized by

| ‘ 4 reader. That means they must be actively polled to send information. "Active” tags arc
capable of broadcasting their data using their own battery power. In general, this means

that the read ranges are much greater for active tags than they are for passive tags—

perhaps a read range of 100 fect or more, versus 15 fect or less for most passive tags,

Frequencies

Like all wireless communications, there are a variety of frequencies or specua

through which RFID tags can cominunicate with readers. Again, there are trade-offs
among cost, performance and application requirements, For instance, low-frequency
tags are cheaper than ultra-high-frequency (UHF) tags, use less power and are better

able to penetrate non-metallic substances.

EPC Tags

EPC refers to "electronic product code.” an emerging specification for RFID tags,
readers and business applications first developed at the Auto-ID Center at the
- Massachusetts Institute of Technology. This organization has provided sigmficant

intellectual leadership toward the use and application of RFID technology.

3. RF Transceiver:
The RT transceiver is the source of the RF energy used to activate and power the
passive RFID tags. The RF transceiver may be enclosed in the same cabinet as the reader

or it may be a separate piece of equipment. When provided as a separate piece of

equipment, the transceiver is comm only referred to as an RF module. The RF transceiver

controls and modulates the radio frequencies that the antenna transmits and receives. The

y
-J‘ : fransceiver filters and amplifies the backscatter signal from a passiveRFID tag.
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Typical Applications for RFID

- . Automatic Vehicle identification

+ Inventory Management

+  Work-in-Process

« Container/ Yard Management
« Document/ Jewellery tracking

| « Patient Monitorning
The Advantages of RFID Over Bar Coding

L. No "line of sight" requirements: Bar code reads can sometimes be limited
or problematic due to the need to have a direct "line of sight” between a
scanner and a bar code. RFID tags can be read through materials without

fine of sight.
2 More automated reading: RFID tags can be read automatically when a

tagged product comes past or near a reader, reducing the labor required

to scan product and allowing more proactive, real-time tracking.

3 Improved read rates: RFID tags ultimately offer the promise of higher read
rates than bar codes, especially in high-speed operations such as carton

sortation.

1 Greater data capacity: RFID tags can be easily encoded with item details

. such as lot and batch, weight, ete.
S 5. "Write" capabilities: Because RFID fags can be rewritten with new data as
supply chain activities are completed, tagged products carry updated

information as they move throughout the supply chain.

3.15LCD DISPLAY

1.CD Background:

= I i
K i One of the most common devices attached to a micro controller is an

! i LCD display. Some of the most common LCDs connected to the muny
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microcontrollers are 16x2 and 20x2 displays. This means 16 characters per line by 2

lines and 20 characters per line by 2 lines, respectively.

[W J—

I ® Register Seladt

Fig 3.15.1: Basic 16x 2 Characters LCD Pin Diagram
3.15.1 Pin description:

Table 4.15.1: Character LCD pins with Microcontroller

Pin No. Name Description
Pin no. | VSS Power supply (GND)
. Pin no. 2 VCC Power supply (+35V)
Pinno.3 VEE Contrast adjust
| _ 0 = Instruction input
i Pin no. 4 RS
i | = Data input
) 0 = Write to LCD module
Pin no. 5 R/W
| = Read from LCD module
P Pin no. 6 EN Enable signal
Pin no. 7 DO Data bus line 0 (LSB)
| : Pin no. 8 D1 Data busline |

f Pin no. 9 D2 Data bus line 2
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) Pin no. 10 D3 Data bus line 3
Pin no. 11 D4 Data bus line 4
Pin no. 12 DS Data bus line 5
Pin no. 13 D6 Data bus line ¢
Pin no. 14 D7 Data bus line 7 (MSB)

The three conirol lines are referred to as EN, RS, and RW,

The EN line is called "Enable.” This control line is used to tell the LCD that we
are sending it data. To send data to the LCD. our program should make sure thisline 18

low (0) and then set the other two control lines and/or put data on the data bus.

The RS line is the "Register Select" line. When RS is low (0), the data 1s to be
treated as a command or special instruction {such as clear screen, position cursor, etc.)

When RS is high (1), the data being sent is text data which should be displayed on the

screen. For example, to display the letter "T" on the screen we would set RS high.

The RW line is the "Read/Write" control line. When RW is low (0), the
information on the data bus is being written to the LCD. When RW 1s high (1}, the
program is effectively querying (or reading) the LCD. Only one instruction ("Get LCD

status”) is a read command, All others are write commands--so RW will almost always

be low.

Finally, the data bus consists of 4 or 8 lines (depending on the mode of operation

selected by the user). In the case of an 8-bit data bus, the lines are referred to as DBO.

DB1,DB2, DB3, DB4, DBS, DB6, and DB7.

Applications:

¢ Medical equipment
' o Electronic test equipment
N » Industriai machinery Interface

s Restaurant ordering systems

«  Gammngbox

Dept of EEE, RYMEC, Bellary
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s Security systems

3.16 Software Description:

CREATING PROJECT IN ARDUINO 1.7.11 VERSION. Arduino Uno

Installation

In this, we will get know of the process of installation of Ardumo IDE and

connecting Arduino Uno to Arduino IDE.
Step 1

First, we must have our Arduino board (we can choose our favorite board) and a USB
cable. In case we use Arduino UNO, Arduino Duemilanove, Nano, Arduino Mega

2560, or Diecimila, we will need a standard USB cable (A plugto B plug).t

In case we use Arduino Nano, we will need an A to Mini-B cable.

Step 2 — Download Arduino IDE Software. We can get different versions of

Arduino IDE from the Download page on the Arduino Official website. We must

select were software, which is compatible with were operating system (Windows,

108, or Linux). After where file download is complete, unzip the file.

{ o R (10 LT Qe

i P aeduino-nightly. windows. rip

] whrch i AnRAR TB archace Q88 MG
! frem  hitpsddemmlo o ardume oo

i

|

\ihat theuld Fucloy 4o ash s ble'
\

t Creawdh  WnRAR archrver [ded aul) -
i .

i o Srefre
i

! Qe 1hus guiematic sty dot Bleg like thos fenen rey on

[N Lancel
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Step 3 — Power up our board.

The Arduino Uno, Mega, Duemilanove, and Arduino Nano automatically draw power
; from either, the USB connectios
|
; gan Arduino Diecimila. we h

usin
i from the UsSB connection. T

al power supply. If we are

| to the computer or an extern
is configured to draw

ave to make sute that the board

he power sourceis selected with a jumper, a small

powe
iree pinsbetween the USB and power jacks.

piece of plastic that fits onto two of the tl

Check thatit is on the two pins closest {0 the USB port.

le. The green

| | |
: Connect the Arduino board to were computer using the USB cab

i
' powerLED (labeled PWR) should olow.

! Step 4 — Launch Arduino IDE.

-
-
—
7

Arduino IDE software 18 dow

he folder. Inside the

nloaded,we need to unzip t
exe). Double-

g ‘ After our
infinity label (application

tolder, we can find {he application icon with an

click the icon to start the iDE.

Step S — Open oul first project.

“ Once the software starts, we havetwo options

Creafe a new project
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Open an existing project example.

To create a new project, select File — New.

¢ — Example — Basics — Blink.

| To open an existing project example, select Fil

Here, we are selecting just one of the examples with the name Blink. It tums the LED

on and off with some time delay. We can select any other example from the list.

Step 6 — Select our Arduino board.
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]

To avoid any error while uploading were program to the board, we must selecl

thecorrect Arduino board name, which m atches with the board connected to were

computer.
Go to Tools -~ Board and select were board.

| Here, we have selected Arduino Uno board according to our tutorial, bul we must

select the name matching the board that we are using
! Step 7 — Select were serial port.

¢oET LR T T
" ek e 128
phe tu, Sirech [Tooh! Hen
Aurs Foimat (RS

ke

L edeag & Froead
feriat MR [N R
Eosa Segunl St

Sanal Port

Lo
<ONG

Select the serial device of the Arduino board. Go to Tools — Serial Port menu. This s
likely to be COM3 or higher (COM1 and COM2 are usually reserved for hardware senial

ports). To find out, we can disconnect were Arduino board and re-open the menu, the

entry that disappears should be of the Arduino board. Reconnect the board and select

that serial port.
Step 8 — Upload the program to were board.

Before explaining how we can upload our program to the board, we must demonstrate

the function of each symbol appearing in the Arduino IDE toolbar.
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A — Used to check if there is any compilation

eiror.

B — Used to upload a program to the Arduine

board.
C — Shorteut used to create a new sketch.

D — Used to directly open one of the example

sketch.

E — Used to save were sketch.

F - Serial monitor used to receive serial data from the board and send the serial

data to the board.

Now, simply click the "Upload” button in the environment. Wait a few seconds;we
will see the RX and TX LEDs on the board, flashing. If the upload is successful, the

message "Done uploading” will appear in the status bar.

Note — If we have an Arduino Mint, NG, or other board, we need to press the reset buton

physically on the board. immediately before clicking the upload button on the Arduino

Software.
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CHAPTER 4
ADVANTAGES. DISADVANTAGES AND APPLICTIONS

Advantages:
+ Iris safe and easy to use
+  Low cost
v Less weight (Can be used by children, teenager girls, women, old age people)
. Easy coding & Maintenance (mobile number can be changed at any time)
5
} Disadvantages:
: e Interfacing of GSM modem to microcontroller is sensitive.

o When the power will tum OFF, and then the total system will turn OFF,

| sobattery is always required.

Applications:
1 It can be used in banks, industries during nights.

This system can be implemented in apartments for security purpose.

| ]

Can be used in jails for security.

trd
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CHAPTER 5
EXPERIMENTAL RESULTS

In this proposal, we have proposed the designing and implementation of a safety i
svstem for women in the form of RFID card. Going serially as per the objectives
mentioned, a location tracking subsystem was successfully implemented and the
‘ corresponding results were logged. It allows checking the location of the person using the

Tag. The Reader which 1s embedded in each vehicle recognizes the details of the
particular person. When the car picks up the person: he/she needs to swap the RFID card.

The RFID card no with its database records and sends the person id & co-ordinatesto the

unit via GSM module.
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CHAPTER 6
FUTURE SCOPEAND CONCLUSION

6.1 Conclusion:

Integrating features of all the hardware components used have beendeveloped m
it. Presence of every module has beenreasoned outand placed carefully, thuscontributing
to the best working of the unit. Secondly, using highly advanced ICs with the help of
growing technology, the projecthas been successfully implemented. Thus, the project has

been successfully designed and tested.

6.2 Future Scope:

Our project “RFID BASED WOMEN SAFETY SYSTEM™ is mainly intended
fordetection of burglar’s. This project uses a Mems sensor which s capable of detecting
human movements when they are harassed which are emitted by the microelectronic
movement detection sensor, an appropriate electrical signal 1s given as input (o
microcontroller which in tum sends the alert message to the family/police through SMS

with the help of GSM modein interfaced to the Micro Controller.

This project can be extended by using Fire sensor, IR sensor, loT and 3G
technologies. Fire sensor alerts in case of fire accidents. IR module ca also helps in
alerting if any presence. Through loT, we can monitor the women from anywhere in the

warld and 3G technologies can be used to view the person through video calling option.
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