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Preface

The monograph is developed for the testing
basic issues relating theory to practice wher
a method not only in a | ogi catlheanrde aidretre rdeesvteil nc
into the many facts of soil testing. The NPK
value of the unknown Tle |l treedstuaddt iis woenp afr @r we
of the soil whascthi ngs Itaebs,t ewlhiicnh siosi It te tr adi ti
the | ab

The proposed method can be wuseful to find
think for crop. The testing result of othhe soi
which crop is more suitable for the available

t is hoped that the monograph wil/l al so b

[



Publication Partner:
I nternational Journal of (SIcS SEN:8B 1B28B50 and Resea

Copynght  and Trademarks

Al | the mentioned authors are the owner. of th
| JSRP acts as publishing partner and authors

Copyri2ht®210 Ri ghts Reserved

No par Moabgmhpbebe reproduced, stored in a ret
form or by any meanal, epbotooopygingecheaenordin
except as described bel ow, Wut h& upsu btlhies hpeerr mi s

Copyiogntoéntnot permitted except for personal
by natiyonglhtcdp@mw, or under the terms of a |1
Rights Organization.

Trademar ks wused in this motniovger agpvian earr ea ntdh ee iptrh
aut hors do not endorse any of the trademarks u



Publication Partner:
I nternational Journal of (SlcSSN:B 152850 and

Aut hors

Dr. D. B. Bhoyar

Assistant Professor, Department of Electronics and
Telecommunication Engineering,

Yeshwantrao Chavan College of Engineering, Nagpur

Ms. S. K. Mohod
Assistant Professor, Department of Electrical Engineeri
Yeshwantrao Chava@ollege of Engineering, Nagpur

Dr. S. S. Khade

Assistant Professor, Department of Electronics and
Telecommunication Engineering,

Yeshwantrao Chavan College of Engineering, Nagpur

Dr. R. A. Burange ,

Assistant Professor, Department of Electronics and
Telecommunication Engineering,

K.D.K.College of Engineering, Nagpur

Re s ea



Publication Partner:
I nternational Journal of (SIcS SN\:8 122850 and

Table of Content

1. INtroducCtian----------=-m = m o m e - -5

1.1 INtrOdUCHIOR--=-==-= == oo oo

1.2 Objective-----=-=-=-=smsmmmememeeeceeeannen memmmemm e meeeeeeeeeee

2. Review Of Literature-----------=-=--mmm oo -

2.1 Review Of Literature---------=-mmmmm oo oo

3. Work Done-- e . 6

3.1 BlOCKDiagram-----==mmm oo oo oo e e

3.2 PCB SChemati@ -=--======mmmmmm e oo

3.3. Listof COMPONENES-========nmmmmm e e oo e e e oo e e e

. Atlnega328p M-e+-o-€co0nt-F-o0+-+-F---
R N U 7 o B 3 B -

. P.H3 S e-A-85-0-F--mmmm

. NPK S e-f-5-0-F--m-mmmmmmmmmrmm o -

3

3

3

3

3. Wi Fi M-©--F-th-F--€---- - m oo -
3. 36K 1 6--b-GB-mmmmm s -
3

3

3

3

3

. R B -Gt @ e
. Lad a 6 A0t
3

Opticat--—-Fi-b-r-e--mmmmm e -
K T T
SA dlad Pt @-drmmmmmmm e

Re s ea



Publication Partner:
I nternational Journal of (SIcS SEN:8B 1B28B50 and Resea

3. 3BUt2t 0 N----SWh-+t--€-hr---mmmmmmmmmm oo
3. 3P dt3e nt-i--o-Me-t-e-f----m-mmmmmmmmemee oo
3. 3Vadll4t age --R-e-g-tr-t-a-t--0-F----m-mmmemmmommoe e
3. BWIilre-e-8---mmmmmmemmme oo e e
3.4 PCB-—tay-60tt-mmmmmmm e
4. Results and Conclusief-----------=--=---------- mmmmmmmmmmesoeoe- - --23

5. Future Scope

Reference--------------- et 31



Publicati

on Partner:

I nternational Journal of (SIcS SN\:8 122850 and
Li st of Figures
Figure |Figure Name
3.1 Bl ock Diagram
3.2 PCB Schematic
3.3 ATMEGA8 Microcontroll
3.4 Aurdino I C
3.5 pH Sensor
3.6 NPK Sensor Probe
3.7 NPK Sensor Working Pr
3.8 Wi fi Modul e
3.9 LCD Displ ay
3.10 Resistors
3.11 Capacitor
3.12 Optical Fibers
3.13 Types Of Optical Fi be
3.14 LED
3.15 LED Symbol
3.16 Adapter
3.17 Push Button Switch
3.18 Potenti ometer
3.19 Vol tage Regul ator
3.20 Wi res
3.21 PCB Layout
4.1 Resul t

Re s ea



Publication Partner:
I nternational Journal of (SIcS SEN:8B 1B28B50 and Resea

ABSTRACT

To increase the fertility of crop it i s 1 mp:
nitrogen (N), phosphorus (P) and potassium (
determine the soil Ph value. Theusodaciemtt hei
| aboratory to know the amount of fertilizer
guality of soil and yield a crop thatbbaas go
optic is developed for deodielrmi fongnowet N® Ks c
used a Ph sensor. The principle of sensor |
absorption of color by solution.

KeyweNdsrogen (N) , phosphorus(P), potassium
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1.) 1 601 AGAOGET 1

1 .1htroduction

In order to complete the increasing demands of the food production over the years there is need to look upon the
fertilizers that are required. The fertilizers mostly have nitrate (N), phosphate (P) and potassium (K). These
fertilizers needd be used in proper proportion. If these fertilizers are used in improper quantity then they might
yield crops of bad type. These crops might be bad in color, length, taste etc. Amount of NPK depend on the type of
crop and on the status of growth of plafhe quantity of fertilizer that is to be used depends upon the present
amount of NPK components of soil. To reduce fertilizers the researchers in agro field are also finding ways to
increase crop yield. As the components vary over the cultivated fieddsomall scale many researchers have made

an attempt to develop sensors to detect the contents of nutrients. To study the behavior of NPK integrated crop
management system has been designed. Based on sensing position and information technology piealtioa agr

is a farm management strategy that may contribute in optimizing the soil quality. Currently analysis of components
of soil is done using the chemicals which is harmful to environment, time consuming as well as costly. Along with
the NPK component®f soil Ph is another important factor that has great importance because of its close
resemblance in biochemical processes for e.g., When the Ph level is low the growth as well as yield from farm is
mostly low whereas if it is high then it is also goddhk Ph is neutral then some crops grow good. Although acidic

and alkaline soils are good sometimes, Ph value decreases as the acid nature of soil increases. Soil that has Ph less
than 7 are ®“acidic and when pHsi s nmarteg attihan 7 t hen

a

1.2 Objective:

The main objective of the project is to develop a
crops with the correct qguantity of fertilizer based o
defnacy ein the soil. This involves testing the Nitrogen,
sensor. The pH value of 2 the soil is related to the m
macronutri eryt sant cautttoenag @idl flertili zation unit, thereby
mai ntaining the quality of soil and tshatu sfoitthd epdi tnigc
This also aids incfreasbpgptbdu@triodntabdl ittoy reduce pot
i mpact s.

2. 2%6) 7 | & , ) 4%2!'452%
2.1 Review of Literature:

We know that dleohallligyathenover very big problem f
particul ar idea about the fertilizers of crops, t hen
poll uti on, snaigint $abanictoyn,t almi mati on of gr &ootdh antattehre p
present technique of soil testing is chemical based wh
system can easily overcome tposteaht atubat tfhests,y steaew mge
l ow cost, and user friendly. Due to the wuse of poor t
should use the | atest technology. The odutcomapt g@d ofdaircttii lo
reduces potentially negative environmentalsdinpjlaettten | n
hatso go to the soil testing | ab with his S8oidlayshhgl av t
get the results, so this is very time consuming proces:

A key to soil testing for formulated fertilizati ol
al | the nutrients for growth of cr op,of Nitthreo gneons,t P hnopsog
el ement s. Conventional soil NPK testing general-ly is ¢
soi l sampling, conductivity measur ement, el ectrochemic
nuitents is carried out by using electrochemical senso
t rust wotrh éh ytoinsautme dc o ;mpimoceéeéeyd hindgh cost per test. Howe

5
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not as vividly available and hence iatndheadchs tcondaqti
measurement technique two or three electrbdebeonéntimyp
Materials can be used such as steel, silver, pl atinum,
conductivity of electrode change. The change in the «cc
elcéeronic control system.

Therefore, alternate methods are being used such
compared to electrochemical met hogdonBheni opgt i calmpimet od

cost per test.

3. WORXNE
3.1 Block Diagr am:

Wifi
Module
NPK LCD
Sensor > Display
Microcontroller 7y
—»  PH
Sensor
7805
»| Voltage
Battery Regulator

Fig 3.1 BloBksPemprosmd System
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3.2 PCB Schemati c:

Fig 3.2 PCB Schematic
3.3 List of Component s:
At mega328p Mi crocontroll er
Aurdi no
pH Sensor
NPK Sensor
Wi Fi Modul e
16x16 LCD
Resistor
Capacitor
Optical Fibre
10. LED
11. Adapter
12. Butt on Switch
13. Potenti ometer
14. Vol t age Regul ator
15. Wi r es

CeNoO~LONE
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3.3.1Atmega8 Microcontroller:

PDIP
-

(RESET) PC6 [ 1 28 [1PC5 (ADC5/SCL)
(RXD) PDO [] 2 27 [0 PC4 (ADC4/SDA)
(TXD) PD1 [ 3 26 [1PC3 (ADC3)
(INTO) PD2 [] 4 25 [1PC2 (ADC2)
(INT1) PD3 ] 5 24 [0 PC1 (ADC1)

(XCK/TO) PD4 [] 6 23 [1 PCO (ADCO)

vee 7 22 [1GND
GND []8 21 [J AREF
(XTAL1/TOSC1) PB6 [] 9 20 [J AvCC

(XTAL2/TOSC2) PB7 [] 10 19 [0 PB5 (SCK)
(T1) PD5 ] 11 18 [J PB4 (MISO)
(AINO) PD6 [] 12 17 [0 PB3 (MOSI/OC2)
(AIN1) PD7 ] 13 16 [1 PB2 (SS/OC1B)
(ICP1) PBO [] 14 15 [0 PB1 (OC1A)

Fig 3.3 Pin Diagram OF Atmega8 Microcontroa

3.3.1.2 Pin Description:
VCCDigital supply voltage. (Pin No.7)
GNDGroun¢@d@Pin No. 8)

Port B (PB7éPB0) XTAL1/ XTAL2/ TOSC1/ TOSC2:
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Port B-bisdibkirec8i onal | / O -uppo rrte swistthorisn t(esrenlaelc tpewl If or ea
buffers have symmetrical drive e haampahkielriitsyt.i cs wi th bof

Port C (PCH&PE@MBNo. 23

Port Giitdibaedti onal I / O -uppo rrte swisttho risn t(esrenlaelc tpewdl If or ea
buffers have symmetrical drive characteristics with bot
PC6/ RESET: (Pin No. 1)

I f the RSTDI SBL Fuse is programmed, PC6 is used as an |
Port D (PD7éPDO0):

Port Dbiwilxirrcd8 i onal | / O-uponmrteswistlorisnt(esred ®Ilctepuwl If or each
RESET:

Resientput. A |l ow | evel on this pin for I onger than the n
is not running. Shorter pulses are not guaranteed to g

Are: (Pipe Nbe2ahpaRAog referenceC# i 0T QeI N/ mvil. FA /Pa c&argwee ron
I n the TQFP and QFM/ MLlF vpea caka gen,al M@C7 nputs to the A/ D
from the analog buppAPCaocodasrelse as 10

3.3.2 Arduino:

Over the years Ardunnof habobeamdgs hef bproject s, from e\
instruments. A wor |l dwsitdued ecnotnsmu nhi ot byb yoifs tnsa k earrst i-bB & s, pr oog
gathered arooawmdce hplsatopemm, adheded wpntoi bontaooscsediioblee
knowlteltdggte can be of great help to novices and experts a

Fig. 3.4 Aurdino I C

The Dbfeiljopuwr e represents the block diagram of pH sensor
interface with a reference electrode (C) through the i
connected to the cdilegltaydehbbe (AH&V Z)ué&owe have to encl c
thermoplastic casting(D) and connect it to the LCD. He
meter for measuring the pH valtue.wHHeah twheerueseids tfher nmaat
electrode which will directly increase the efficiency


http://forum.arduino.cc/
http://forum.arduino.cc/
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F LCD for
Nl displaying
E the pH value
4— Display
D Housing
(Thermoplastic G
casing) Signal
conditioning
Reference
C Electrode Zn
Interfacing
B e insulator
A Sensing
< Electrode
(antimony)
Figure 4: Block diagram of pH sensor

Here are many methods of finding pH of soislol i, dWslhé&now
best pH sensors are made up of sphere shaped gl ass whi

We can also measure soil with help of chemicals wusing
ordemr dalibration of |liquid solution using pH electrod
mi x soil with great ionic power buffer solution built
estimation of esroiwWwatpeH. iWhematphreappd from the bottom, the

Temperature The PH electrode,
cnmnensallon BNC interface
10

GND  4-M3 fixed
—— mounting holes
GND |/ s
a— module Size:

‘( vee J 42mm* 32 mm * 20 mm

10
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Plastic fibers and multimode are used to build NPK sensor. The design of NPK sensor is very complex procedure.
Different configuration had been reported for chemical sensing .The used configuration is as shown in figure (1).
Sensor probeonsist of seven fibers arranged in a concentric configuration with a central fiber as a receiving fiber
and the other six surrounding fibers as transmitting fibers. Every fiber is a multi mode plastic fiber of 488 um core
diameter with a aperture of 0.4Vhe length of every fiber is 90mm.

Zer o emery
pressed fi
circular ma

Whi c hs dwiatl h
particul ar

Source
I“iber

\

Receiving
Fiber

Fig3.6: NPK Sensor Probe

er i s us
d to the
r wi th a
e measur
el engt hs

ed to coat the tips ofplfaitbeeri s. 1
sensing end. At the other end a
one photodiode at the center. C
ement of the colored intensity

11
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Source Receiving
Fiber Fiber

Fig. 3.7: NPK Sensor Working Principle

The NPK working is illustrated as gshdWwmrriemtfigareas(i?2)y.
di fferent colored LED's. The I ight is incident on a | i
di stance The | ight travel throughout the pehditmhngnost a
color of properties of the solution, intensities wild.l

spectrum at discrete wavelength . A simple detection me:«
3.5 Wi Bt Modul

3.3.5.1 Preambl es

SP1 Wi Fi modul e ithidekeel dpeadn. by oAe pr st edtsha ESP82
mo d elne a p sTelna tdaidGi6rtae g ma tulesd a dyil A go pvo we-b MM Unmi cwiot he 16
short modeg,e@ldp pPBROrMHEZG O MBap ptomRTSO$S nt e gWi-a MAEG/ BB/ RF/ PA/ L NA,
ofboaandt emmea. modul e supports standard | EEE802. 11 b/ g/ n
Users can use the add modules ta@ a&an seyiastaiteg nede wios & I

ESP8266 is hi gh integration wireless SOCs, designed
desi dmpernyvinmnesr ads § ednlp WdFicapabwi i &ii Beyrs t @tmé u n cafa otn
analenapplication, with the | owest cosf faeceosth bhmidrei ma | s

setdnt AMi-miedt wos &l migi oaan be used to host-Ftheeawpltkcagi
functions frompanctathehcdB EIRCe @ thaepm!| | Cho outgehi, r & atolmy

ane xt efrinal§aisnt e gcraactthed | mprove the performance of t he s
Al t er,n asteealsyi &g Wi

ESP82 @ BXt egyaeantheamesbdirensi |l ica’sL10bBDi pmooneseri es3?2
orwi tolmc hi p SHReAsMt ch#sF if unct i oEnSaPl 8iE&ibesst .ti ennt e gwi aetlxetde r n a |
s e nsamradg haeprp | i c at ideoenv itsheresat Ut@sH Ic@so;dfeasru @alp p| isaaper owni ded

ex amplinenseDKEXx prieByst E&ma€onnecRIliatitgs@Pemonss omhiest i cat ed
sysd emielatiunrcelsud e & psavatkani tt ¢ lermeyre § ¥ i \Coi lePd & prt 4 diecasi ng.

Forl opvo we p er aatdivoann,c ep r viceraaldipmgra nc e lalnata dcoawx i s f ema¢cfeorre s
commoeal |BulluaertPoDoRt, hL,VDS, LCD interference mitigation.

12
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3.3.5.2. PinDescriptions

NO. Pin Name Function
1 GND GND
2 GPIO2 GPI0O,Internal Putup
3 GPIOO GPI0O,Internal Putup
4 RXD UARTO,data received pin RXD
5 VCC 3.3V power supply (VDD)
6 RST 1) Externalresetpin, activelow
2) Can loft or externalMCU
7 CH_PD Chip enable pin. Active high
8 TXD UARTO,data send pin RXD

3.3PBoBos

Fig.3.8 W FI Modul e

3.3.6 LCD Display 16x16:

LCD (light crystal di spl ay) is nothing but the electr
crystal di splay) which means we can write 16 characteil

13
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crystal di splatyni xd.i sphiaysLGDX 7(Im ghts crystal di spl ay)
I i qariydst al di spl-mandgILCdDi)splsaya ofrl adt her el ectronically
' ignodul ating propertiese offi duigdidr cstyasltade. ndtn ¢m@ibDt & ht
the backlight property the |l ight is emitted. LCDs are
g
52 it
T ﬁh% 88
3<f%3@ b
Eiég&g 5%
nQ=>=I TS
n== 2
COYRFTuE58R3885&a

Fig 3.9 LCD Display

3.3.7 RESI STOR

3.3.7.1 What is resistor

Resistor is an electrical component that reduces the el

The resistor's ability to reduce the curref@).is called
I f we make an analogg,tohwaresi 6tow ikraughipi péepe tha
Resistors in parallel

V — R1 R2 R3

The tot al equi val ent rRe.Sikiss tinceen obdfy:resi stors in parall
1 1

—_— =4 — 4+ — 4 ...

RT&MI Rl RE R3

So when you add resistors in parallel, the total resi si

Resi stsemrsg eisn

14
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R1
WA

Wy

R3

The tot al equi val ent Regis§d sttlaemcxeumfofr etshes troegsi dthameda ivwsl
R o =it Rot Ret .
So when you add resistors in series, the total resistal
3.3.7.3 Dimensions and material affects
Threesi stanc(eQR ian retsmstor i si rmgmeaméeésm) themeest bei vesys
I in meters (m) divided Bynthguare8imeéebers Cmoss secti ol
R=px —

A
3.3.7.4 Resistors i mage

Fig 3.10 Resistors

3.3.8 CAPACI TOR

3.3.8.1 What is capacitor

Capacitor is an electronic component that stetestric charge The capacitor is made of 2 close conductors
(usually plates) that aeparated by a dielectric material. The plates accumulate electric charge when connected to
power source. One plate accumulates positive charge and the other plate accumulates negative charge.

The capacitance is the amount of electric charge that is stotleel capacitor at voltage of 1 Volt.

The capacitance is measured in unitEafad(F).

The capacitor disconnects current in direct current (DC) circuits and short circuit in alternatémg EAC) circuits.

3.3.8.2 Capacitor symbol s

15
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Capacitor —ff— —J—
Polarized capacitc = —]—
Variable capacitor ~—f—
Q
(‘f = =
T
Capacitors in series
C1
| |
I
LV
— N
| |
I
C3
The total capacitance of capacitors in series, C1, C2, C3,..:
1 1 N 1 N 1 N
C'J"rifrn' C1I1 C_.—‘ Cﬁ!
Capacitors in parallel
LV l C1 l C2 C3
The total capacitanca& capacitors in parallel, C1,C2,C3,.. :

Crota = Ci+Cy+Cst...

3. 3.

8.4 Capacitor pictures

16
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Fig. 3.11 Capacitors

3.3.9 Optical Fiber

A flexible, transparent fiber that is made either by silica or plastic having diameter of about a human hair is called as
optical fiber. In order to transmit light we use optical fiber. The light is transmitted between the two ends of the
fiber. Optical fbers are used transmission over long distances and it has higher bandwidth than electrical cables.
Instead of metal wires we use fibers because there are minimal losses in fiber. Apart from this fibers have immunity
to electromagnetic interference. Fiben® used to carry light or images from confined space like fiberscope and
they are covered with a buffer layer.. Some of them have applications as fiber optic sensor and fiber lasers.

\
Fig.3.12 Optical fibers

Optical fiber has a core, claddinghich is transparent having a lower refractive index than core .The light passes
through the core using the total internal refraction phenomenon due to which it looks like it is a waveguide. There
are various modes of propagation that is single mode atdmade. The multi mode fiber have higher diameter as
compared to the single mode fiber. These further splits in step index fiber and graded index fiber each.

17



Publication Partner
I nternational Journal of (ScSSEN:BI1B8B5X0 and Resea

380um 200 UM e
i ~ ———..
Multi-mode step index
S m >
125 um
I ol g™
50-100 um

Graded index

10
W e |
125um -
L3 P

Single-mode step-index

Fig.3.13 Types of optical fiber

3.3.10 LED

A light-emitting diode (LED) is the semiconductor source of lightwhich emit light when theurrentflow
through it.The Electronsn semiconductor  recombines witlectron holes which releases energy in form

of photons The color of the light is determined by the energy required for electrons to kedsmnt gapf the
semiconductor. By using multiple semiconductors or a layer of-&gfitting phosphor on semiconductor device
white light can be obtainedRemotecontrol ci r cui ts wuses infrared LED’ s, t hos
consumer electronics. The first visidight LEDs were of low intensity and limited to red. Modern LEDs are
available acrss thevisible, ultraviolet, andinfraredwavelengths, with high light output.

The light which is emitted from an LED is not spectraibherenor not highlymonochromaticunlike lasers.
However, as itspectrumis variably narrow so that it appears tohaman eyeas a pure daturatedl color. Also

unl i ke ot her |l aser s, spatially toBRefehtsso ir aathriota approash thesveryn ot
high brightnessharacteristic of lasers.

ig 3.14 LED

n
F

A Light Emitting Diode (LEWDYpanas e p-tdyagveec $ etrtarceden dlyay e r s
depletion Xgper-t pwpat memi conduct oddesp| earievms apegyy atng dinb Yy aa
works only in forward bias condition. When Light Emitt
thesime and the-shalesnofvedmttolwar dg the junction.

When free electrons reach tdfe thecfti @en @Ire dterpd red i roemc arme
the positive ions. Positive ions have very few numbers
Therefore, free electrons recombinmowetaamobhert hobkschar (

18
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wi || cp-no sjsuntchitome of t he chagigke easnd deh wi If IFno air uwndcst | fwhne
before they recombine with each other in the depletion
For an exampl e, some -toyfp et hsee nfirceoen dewrcet gotr n acir sosisreasm d nhteh en

with thethWpé eseimminepinfdercsiomi | ar-t wpg, sbml esnfi-momaopctiross
and recombines wi tthy fea esee mil excrtdwamtsori.n t he n

@

Anode | > I Cathode

LED symbol

Fig 3.15 LED Symbol

3.3.11 Adapter

An AC adapter, or AC/DC adapter, or AC/DC converter is a type ofexternalpower supply often enclosed in a

case similar to aAC plug. The other names of adapter inclptieg pack, plug-in adapter, adapter

block, domestic mains adapterline power adapter, wall wart, power brick, andpower adapter. We can
describe theadapters for battery powered equipmentchargersor rechargers Electrical devices that require
power but do not contain internal components to derive the amount of required voltage and powaifit®opower

uses AC adapter. The internal circuitry afernal power supply is very similar to the design that would be used for

a builtin or internal supply.

External power supplies can be used for both with equipment with not other source of power and with the battery

powered equipment, where the supply,iskhwhen plug in, can charge the battery in addition to powering the
equipment.

Fig3.16 Adapter

3.3.12 Button Switch:

PusBlutt ons aopémot mhk| gBwitttcohness whpioowe ra ltlheew cusr ctuat or ma
connection only when we press the button are called pl
when pressed and iWher ecaoknsn eweltd mgr eMi e eese db.et weesm fwmé ysup
connect the wires with bot#Buthenstands (connections) o0f
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Fi g BBusliy Button Switch

3.3.13 Potentiometer:

The potenti al of a device is measured by potdeonntei o met e
(amount) by moving one charge to another The fl owing
potenti alThci fpfoetreenntd ea.l di fference usually measured in v
di fferencet itshenovohlitnnge tbeur .

Here we know that potentiometer generally does not dr a
best option we have. The electromotive force of a cell
el ecomtargmet i ¢ force of two cells with a potentiometer. T
potentiometer. . The internal resistance is the resist
present in a cell

Fidy. 18 Potentiometer
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3.3.14 Voltage Regul ator:
A system that is designed to maintain constant level of voltage automatically is voltage regulator. A simple forward
feed design is used by voltage regulator .It may have negative feedback. It may useielsmtnponents. It is used
for regulation of ac or dc voltage.
Input (1) Output (3)
Ground (2)
Fig 3.19 Voltage Regul ator
3.3.15 Wires:
A wire is nothing but the cylindrical rod which very thin of type. The mechaioeal or electrical load is bear by
use of wire. When we draw the metal through whole the wire is formed or circular plates will form. There are
various types of wire gauges for our daily use we used the one kind of gauge. The term 'wire' is also used more
loosely to refer to a bundle of such strands, as in "multistranded wire", which is more correctly tevingebpein
mechanics.
res

3.4 PCB Layout:

PCB LayoAutt waormrr K :

I n order to place or arrange things in a particul ar

pl acing of components is done in such a way so that t

of accesserftoront s iwed | as testing of components. Thi

project. There are various software to prepare a | ayo
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3.21 PCB Layout

4RESULTTONCLUSI ON

4.1 NPK
Theut put of this system is seen in the diagram for var
the soil sampl e, the outputs are different. The values
in the miesraadwnmter olTlheer 't abl e consists of the threshold
Table 1 indicates the three | evels for amount of NPK i1
Component |Low Medi um Hi gh
Nitrogen x<15 15 <29 20 <2%
Phosphorug1l6<Xx0 20 <8% 3x x50
Potassi um|20<X5 25 <49 40 <6%
When a soil sample with ph=7 was tested with this sens:
1) Nitrog¥al uestound in the sample was x=14. This 1ind
neeadpspr opri ate nitrogen fertilizers in it
2) PhosphoWakué esound in the sample was x=33. This i nc
soil sample is sufficient in the soil
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3) Pot assiWanh uteesftound i n the samplte tvhaes axmoum.t Toli sp oit m

sample is very high and there is no need of additio
4.2 PH:

The output of the sensor is as shown in the figure for

the mplk,stahe outputs are different.

Natur e Val ues

Aci di c Less than 7

Neutral 7

Basic Greater than 7
Cloud computing is a model which is used as network of
process the ldatal d¢eérver not &a hBC. We have used this mo
of the soil samples that will be tested with the senso
this data from wherever they want to.

The fiong oawm e the results which we get -on the site with

=

N Mid Visua Raw
P High
{
"N": "Mid",
K Mid UprstHigh;
"K": "Mid",
"PH": "BASIC"
PH BAS]C )

Fig 4.1 Results
4.3 Lab Results:

The pH and NPK results which wkagh,t eBd@emuri nwiStoh | ¢c Temit d
given bel ow. pahedewiweheoaoomresults which came out to be
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4.4 Conclusi on:

The fiber optics NPK sensor is successfully made to de
and Potassium in thearsrodrngenenti sofb aospetdi coanl afliibgenresd. The
colorimetric rinciple in which the abstraction of 1lig
sensor. A so sampl e sol uti ond iusipnrge ptahree dmiwchri occho nitsr otl

y beneficial for the farmers as they ca
are not up to the mark in ithiezerog.l a
i n

r
components t
griculture dustries, the fiber optics

p
il
sensors are ve

t ha
Therefore in a
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5FUTURE SCOPE

5.1 Future Scope:

The automated fertilization unit is foun@hooghe a
it is successful in its operation, more devel opment <ca
project is its wutilization on a |l arger scal e, on | arg
i mpl ementedrifous varieties of soils and its respective
temperature and moisture content can also be incorpora
the soil c h aroacttae rniesdt.i cs t hat are
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