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CHAPTER ONE

[ | introduction
The guest G Migera 1o be one of the twenty leading economies iu the workd by the

wrs plaving a vidal mole is being threatened by the warming of the

here dibe lowost nyor of the atmospbered,

S SRR

wuter vapour, carbon dioxide, methane amd cortadn other g

s oa greenhovsys effect 1]

This global warming could alter the phad's microckimate - desonplion of the

pherin condittons mediately surroumiding a plant or orop which is affeued by

cive s
LR

uotion i ceriuy vegions {1 Most

syelophmg countrios such as Migs

Creenhouses also onfled oudiure and

3 forys an inporiint

wpre suctors i MNigoriy as iboy gan bo used o grow plants ander controlled climutic

comwhiions for optimoem viekd and gus atser onabi

>3 plant material 10 be supdlis

cotsile s mormal wvatlabdbily, o.g fomatoes (0 a high specifivation over an oxiended senson,

aud cucumbers frony an aren where the olimate i not otherwise seitable. Since practivaily

pucrochimate i prodected cullivation can b omanipulated 121 sstomating g gresnbouss

ges montorbig ond conbrodling of e wmporature, soil medsture, bumidiny and

Ry

sunbight, which directly govern the plant growth amd hence, thelr produce

sation e oprocess contral of ndusivial machinery and processes, therehy repla

hanan opersiors.,

ad variations i many factors 121 - and thereby produce now patterns and oxtremes of




3

$.2 Curvent Beenarin of Ureenbouses i Migevia
Creenbouses in Nigeris aro wostly being deploved in the sesearch contres foonted w8
the dissectad platoan region of the countyy {fand marked with sumercus bills and valleys

comtaining » great muinier of stremns and vivers) as the case of the International Institue for

Fropical Agsivubture 1TAY Ihadan, Migeria. There are three {3} common methods of setfing
g o gresnhouse, ¥in]
i Manual Sci-llp
Thiz soteup nvolves visgal nspretdon of the ploy growth, maneasl wrigation of
plants, trnivg ON and OFF the wmperanure coptrollers, monual spraying of the fenilizers
ard pestivides. It is thoe consunung, vulnerable 1o human orroy and hency less soourato and
anrelmbic,
iL Paviially Awtomaled Set-Uipm
This seb-up iz a combination of manual supervision and partial mitomation and s
similar o wanual set-up in most respects but i reduces the labour involved In maintaining ihe
ReA-,
i, Fully- Awtomated:
Thus s a sophisticated set-up which is vell cgaipped 0 reaet to most of the olimatic

changes ooy

o

 dsbke the greeshesise, B works on g feedback systorn which helps # 1o

sad o the external sthmull efficientiy.

gvircomes the problems

cansed dug o human ervors i is psually very expensive.
3 Problem Satement
A number of problems associgted with the above mentioned systems are superated
s bedown
Conplexity tnvolved i monitoring climats parsmetors biky luroidity, soif molsturg,
Hominaton, soil pH. omperature, ole which directly or indivectly govern ihe plant

growil,




e 38

b onty ong parmeler smonitoring i
coptrel more than one parameter shnoltaneously hers will be o peed 10 bay move than
Ghe SYSten.
High mainienance and neod for skilled technks a} labour, Moreover farmers In Nigeris
do ot wark sader such soplinstiosiod sovieomment and find se secesaity of such an
sdvanced systom, and caniot aftord the same
Fhey are saunlly loopted far away from the owner™s house, and the plam growth 2

wresnhouse 15 an example of the provess which seeds continuous monuoring,

dng these issues i view, a microcontroller based monitoring and conbrol s i
ot b Hnd implementation i the near Teture that will help Nigerian Gmers,
£.4 Rethodebgy:
tabon i desigoing e sysiom are
. Blentily mieasurable varinbles bmporiant (o plant growth.
it is very inporiant o correotly enuty the parameiers thas are going o be messured

v

by the coudrolter’s duta acguisnion interface, and how they are 1o be measured. The set of

shengse condrol 18 as shown i Table [
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D OVITIGUS AL

Variable fo be monifored | Its haporfance

Temperaiue Affects sl plant metabolic functions,

Pmoisfurs

'(g- '(.’,( g“(’} i

hic rate, responsible for ny

foad daring wanm periods




Ay ehoo Fir pReasiring

a variable must be readily available, accomte,

whbe and fow in v

vl

st Bome fhoes the variables that cannot be divestly or continuousdy

smasured van be controlied g Bruted way by the syste

7

putrient subutioms for greenbouse production are ditficul (o measure continuousty

1 Imvestigate the contvol stradegies.

songidered g o

ol system fs the conrol sirategy that

is to be foliowed, The stmplest sbrategy- eihich | useds was to use threshobd i

;5

RS

bk

dess, For example, the wmperature inside a groenbouse can be

‘

fang, o window openings once # exceeds the maximun

ensity 18 copdsol

v

iy deorpases one Hght s bursed on, With o further deoreass in it in

3 oo

weouhl be powered, and 5o ong thus ensuring that the plants are not deprived of adequale

hg

evon during the radning season or o oloudy day and bave o longer photoperiod

$11. idestify the seffware and the bavdware {o be ysed,

saportant that control syaem functions are speciiied

before dociding what

arst hardware systesy to purchase, The mode! chosen must have the ability (o

i, Expand the munber of meanred variables {uput subsystern) and controlled devices

that growth and changing needs of the produciion operation can

e satistied i the foture
Z. Provide g flexitde and vasy o use inerfie.

3 it must ensure high precision measuremont and must hove the abilily o reust o

Hardware must abways sieotion of sofbware, with the hardware roguired
heing supported by the sefbware selected. fo addition 1o functional capabilitios, the selection

of the vondrol hardware included factors such as rolinbiliny, suppe

with the egquipament (successes and fatheres), and cost,

4




1.4 Proposed Maodsd fur Autonation of Greenhouse

The proposed 5 s an embedded sy

v oand control

i prrameters of a greenlouse On & feguar basis, for cultivation of crops oF

b

ies wideh could moxan

s thely pr wﬁzu;s w over the whiske crop

w8

aacny snd to eliminate the JHfcuities involved in the sveterm by reducing humag

ey vention s comprises of Seasurs, 2 Muoltipleser, Anatopuc-Liigial Lonverier,

witeroronirsiier, amd Acinat

Yhen any of e above e oned olipdie parmnoters fo Y

chodd which has 1o be mainiained to prowel the orps, the sen

.
5 sense the changs and

the mivrocontrolier seads this from the dota al s input ports after baing vonvenied 100 digial

7 by the AR The $Y3iE

controlier then performs the neaded actions By emmploving relays

andil the atraved-out parameter bas been brought hack to s optimom fevel Bince 2

vicrocomroier is ueed a5 the heart of the sysiem, it makes the setap fowee

also employs an LOD display for contt fnuoushy alerting the wser about the

complitions within the groenhouse. the oatire sebup becomes user frivndly.

Thus, this svsiom is desiy vt pintain, fesible and low cost soluiion,

[




CHAPTER TWO

iy this chapier, a theoretival and fistorical backpround of greevhouses with the

earions rlectrical componenis used 1o achiove the monitoring and controt systen will be

This will inchede a proper definition and hiswry of the groenbouse, the Gifforent

wibh alzo be disoussod. The vanous

i process of plans witdy

hat make up the complete system and thelr principles of oper o as i roiate

f'.?

se mmewiioring and conirel wild be discussad n this chapter

g

2 Theoretica! Background
Plants, Hke other Hving orpaisms, have cerain regeirements for growah, Ulnmatic

o not uniform thronghout the world, As such seortaln plants ave grown or found in

eomdition

wd o corain envirommonis) For these

anture only i cedsin o

plants to by grown oot of season, plants must be g wn in 8 controiled environment, mesning

that hamans, not notore, determine how the conditfons change. One such an rronment is i

wreenhonse {41

2.2 fiveenhouse

i a spacially constructed building for growing plants under goptrotied

L) . rey
Fogroah et

Goms, The building has no green colowr but porhaps gets Hs name trom the fact that

[
-~

i it {41 In the TR centry, groenbicaises were ordinary brick o

Cshwlisrs with 2 nonmal propordon of window space and some msans of hoating, As

siass became cheaper and as more sophisticated frrms of heating besame available, the

o evidved into a roofed and walled stnmture il of ghass with » minbmal wogdhen
s

v

or metal skeleton. By the mid

ot

s had developed from a

th contury, the groo
mere refuge from 2 bosile climate foto a controlled enviromment, 8 tapted o the meods of

-.:4

pasticular plants {91 They differ in size, design, and the extent of environmendal conirol 41




Genadl domestic greenhouses are freguently ean-lo struciares built against an existing woll

 and throo supporting gl

sepaned sides. Large,

Cponsist of 8 glass-paned shy

A-shaped roofs over two sidewalls and bwo gnd

groouhouse s the ridge-and-furow hoy

o with oo partitioning between e, A third and

fovonost grocnhonse consists of ¢ shaped frame with one of two layers of phisio

Some of

fit stretohedd over it the dooble

S

s can save up o 4§ poroent in heating feet 13

e cnpabie i notemily controlling trmperatone aowd Hight, Oibers mre ftded

=

vt ooy -based o

Guip idity, Heht, femperaing,

mgteinnts, and aoil moisture bul gro mosily

Groenbouses are normaily called GLASSHOUSES i Burope (4]

v

224 Plant's Life Provess within a Greenhousy

:

Plany growih proces

.

provide the mw saterinls and the eneryy requived oy butiding

oW i

ex ol nurbaring them to maiurity, Major process mvolves photosyn

ddi?"" ration.

A Photosynthetic Provess

of OoCUITing i gre vy plants utidis

::‘-.:5‘::.?;{%2?, it Hyganis carbon (5.?&3/‘3{}% YRR VI T 4 ¢4 i3 GUEBRN LI ROUnGS

s

eloasing oxygen i the process, Hanyond of these factors is in short supply,

This principie is salled the law of

ihen g p

s witl be stowed down or even stopped,

for i

Snaiting faciors, which states thal the feast supply will Hmit the mfe ©
£ K

1 phoussynthetic processes i the plant {41, Phologynibests is arpuably

emical pathway, sines pearly all e on carth either directly ov

o

indirestly deposds on i

w4




A comupondy wied but aitghtly sirophified eguat o dor photosynih SRIE
By, 2 H 43 gyt Photans —¥ O gy + 6 Ung 35,40 g o B 24

(arbon dionide 4 water + light energy - ghigose - oxyRe T OwEEr

Ynvironmental Faclors Affecting Photosynthesis

\.s

¢ yate of photosynthesis i atfecied by o mamber uf faciors, incloding fight nteasily,

{143, conceniration, tomporaiire, Wilel avatiabitivy, plots pesiod.

.

i §ight Intensity:

Laght is mportant for the production of oaLymes ehich sorves as catalyst dy

photosynthetis provoss, Thoe, of low Lght buensities, these pro ducts are uol prodused 1o

sdeguate amiats, However whty Hgin bnensity 18 CRUEIRG, other fBcis ma

; the rae of Pl sypihesis o dectine. Plants need an optimum moou of exposurs

Heht ow day. This optimum perid i eatled Bs photo-perisl. but wlight has o Conpne

cppotrrn, radiaiing eDpesgy i wavelongihs tat conty

A o less o photosyntbesis, sl are
dioreiore Cwasted” on the plant, For this roason, g8 dischurpe lmops orfand b progsure
ceroury fiiled tobes suit sbly grouped i banks, prov ik Mot © Jficient Hght than sunlight for

plants {71

LA

Plants neod dark periods, B riods of Hele {oalled photo-pe 1

their relative lengths have an effect o plant maieriy. The dark 1

ganta, Alihough many plants can grow pnder coplinaous

G, wearly ail planis prefer @ dark period each duy for normal growth, Maximan @uoun of

i+
Hght mowy plants Can usetully absorb is approximately 30,000 Las, while good grovwth in

rrany planis will oo & £33 000-15,000 Lax 41

i, Temprrature

derreases af oold lemperature, hecayne, fh fiwstion siage i3

$ oy aty Y: breiat
ieog bmiting fnotor (oW ugi




! ﬁf 4515

conditionsy the

<‘_,~

et et

optimugg o

cazbel

wi arud not
i, Water Availabilin:

waisy for BS 4 98% of woatsr

cheanent o pland Bie, Most planis oo

pikd some molecnies, waler 8Ha plangs colls walor acts a8 a rmspon

L

o ¢frmness) and cools the plant 1121 When planis grow snder

THEH B St

comhitions of modstwre stross becausy of fow soil mobsture or dry winds dow hamidine that

acvsiorale Wanspiation, en

siomia closes under mo

v deervasing photosynibeno rale, The molsiore contand i the sodl is  very onucial

i the prosvess of tanspivalion as the absorption of mingrel s

ess of vaosis s divectly dopendent on the moisture contont iy {he soil 21

fv,  Hlumidby:

v aitects the plant processes Bke tanspiration, waior uptake, nutrient

st growth, High homidity sestriots transpivation, because very hundd

turaied with water vepour and camwt absorb much more, AL thaes of redused

spiration, the water uplak

i5 {ow, and therefore transport of nelrizeds tom s

is restricied, This could lead w deliciensy i the condition fast for & longer peviod of thne (o g

aowoei Lo hosddiny stimudntes tansplration, which is good. But at very low humidity the

feaves foose 5o much water that the wvln How cannot completely repluce the wator Josses,

and thus plants cannot mairain tergor i the pla cells, Thevetive, a low humidiey for a tong

prriod of time generally results iy the shorter plants and smaller lea? arsa. Thoogh, these

comditions depend also on the orop besn grown [12) Other things being sgual, the

transpiretion raie decreases with increasing bumidity; thus, rate of waler use 15 higher at by
8




fooof humidity, The benefits of brigation are apparently gronter when the humidity &
bigh, which shgsly means that the otticlency of witer use forenses with bomidity [H0]

i, Transpiration

Transpiraiion 8 the evaporation of water from the aevial parts of plant, esposially

but alse siems, Bowers, sied rootz, Transpiration also cools plants and enables mass

flone oo nnerad nutrfems and water o roots 1o shoots,

- v ry e iad riesn b i rgecartbvr pendeniad ¥ Ve ptoagy eimgy SN P S S IS
s orate of franspiration s divectly related fo the degres of stomata opening, io the

eviywaenitve demand of the aunosphore suorounding the leal and is doubled with 8 move than

Transpiration i slowsr o environments of bigh bumidity,

The amenmt o} water b

srends on i3 size, along with the surrow

intevity, lomporatsre, fanidiny, and wind speed (sl of which inifluence evaporative

cib wader suppdy and sol temperature can influcnes stomsts opening, and thus the

Fion raty.

Fig 2.} Transpiation

2.3 Basie Moded of the Svgiem

advan

actuators and pULIORIOCEESOY

haphvire and software level, have enabled disiributed implomentation of sensor and control

{\

autions over sspsos/actusiors velworks TP The system comprised of a Power Supply Unit

Sensor Unid domporatires, bumidity, Hel, and soil moisiore son

Anslogue-Digial Converter {ADC DO, Microgmntrotler (AT

st
o~
L




3]

Prieplay (Mtachis HD44780) Actuator {Heloy), and Dovices congrolied - Waier Pump

¥

gubpfated with LR Spraver Oshmuiated with LEDY Cooder {symuelaind gx a0 Fand, and

H §
s By
e g -
= .
(1-4
P
el . M S

TSI ;
e i T e
Pias 28 : et Pt

RN

LATIOHINGS

5 i gt L * CEBILIE
] ooosnscins T,

ARIAAL i
" . i > LIHIT i

H
HE
H

i

3478 $Eotuptny af B¥alisinye,
Fhuradsity, ?msa;wmiism wxeeS Bl il

Pig. 2.2 Blook disgram of the syatem
.53 Power Bupply Unil

The powet supply unit constst of the follewing oompononis Hlustated o 2 sub-block

¢H 2.3 bel
{ : i . . ;
FILTERING o
bl | REGULATING | g |
RN | LY 5 % CIRELHT LUt

Frausformer

HANET

Phay tanstormer 15 1 stabie phoce of apparaios by means of which oleoyd

one cireuit i3 franstormed Bnio elecirical power of the swne Bequency in anmher clrowdt K

;she voltege oo Croel, alse with a corresponding decresss

.

The ratin yor ineludes only rovs secondary voltage at the maimum

vated secondary current with the spectiled Hne voliage ab the primary. The capacity of &

transformer 5 measwed in VA (voll amperen i depends on the size




The core by lamunated o mipindee losses due fo current o the oore ?zmw' 1 3

b

eibly currents

for devices from the power hine fo

ppduce potentinl shook hazards,

%

H

».maf{~
-

o
% "‘”W o
% o
§

SR war
.

PR

Fig, 2.4 Trang

Hectification

it isa

s one o more diode to convert AL

wed i

{. Half wave weottfication
3. Fulb wave rectification
3. Bridge rectification

b

However, only the Beidge rectification will be discussed as it &s the type of veetification

Pridge Rectification

Fhe ful wave bridge rectitior is the most commondy essd olreuit fhy power suppli

-

bt the transformer is nod contro dapped. The reclifier provides

o outpt, Dlocing the positive inga hall oycle, D1 and D3 beowmes

Forward biased (0N whereas 182 and 134 are reversed biased (OFFLourent Hows during the

atbve nput half ovele, 12 and D4 becomes forward biased, civouit current flows, Curront




i the smne sl it during both half oveles of the AL by

v Brudge

Hipple Filtering

. v Fhwert ww sy card ey P R .
e knenw thut o rectified sine wave consists of 3

By ihe anadvsis of

3.4

amponeida and harmonics of the supply eguency. These hammonios are respu

thy ripples and this is undesivabde for smooth opermtion of glectronics cireglts. The process of

%
H

saanoving these ripples i known as B

teving. A ripple filter s basically a low poss filier tha

sses the LU comporends and attermates the AC components. The ve maln ivpes o

apaciance (RO fer

2o Capactiorn fuput Gty

apacior (L) filter

Wi # Yo

RN AN LWV N B TR :
RN - FHTER o
in A G

Filtered (0.0

5 used in the syst tem is the capaciioy nput flter oot used for

[

1 depends on

Hed AL supply from the wansfonmer, The aotion of thus sysies




the conduction period and delivers

thr Yoot that the capaciior JOres o

3 during the pop-conduviive posiod, fo this way, the shine during whe

s the boad b profopged and the ripple i considersd deoreassd. Hip

ey

AT oom

b

posents of 3 suppes

Coutput trom

v the eguation (1D

1 Hegolators

When a powser supply is designed 1o produse

ynaingd

out fbrieation tachabgye, piny comumercial ntegrated oo (10} reguiation e

Thess include falrly shmple, fved-volta

ve mch hnproved perfirmance s compared o Hniling

crature, remote controd operation over a wide range of input

s
\,.
‘-\

Libank survent Hmiting,

3. adiustable positive Hinesr volioge regulaions

4. Adpsisbie negathve Hnewr volage g i
The TROO series H0s are Fined positive Brear viltage prgnipors with thiee wrminais

whivh are available o varying o iy, Tl ia

it
[
fa
o
=
o5
4
=

i bs given by the oguation

desipmate the culpul voltags

Vintgx ~ "m”;

Yhyepuiatian s o T oo B 23
- Vingex

Whire Yinaxs Mavinuen DE ouiput and Vmines Minimum DO st
i4




252 Transducers (Dats Acguiition Systemy

A transduoer o device that cobverts are guantity into anuihor quentily, specifically

Cthe guantitios B elecineal Thus, a phologell conrverts Hig

This part of the gy

vartous ransdecers, pamely soll moisture sensor, hunudily sensor, terperaturs sensor, and

f—

fark sensor. These sonsofs sense various parsmclers- lemperature, bum

¢ intenaity- and sond the various semor dats 1o the Muliiple

A Baltipleser

A moltiplexer of signais and passes it on o

s ouipon. This routing

PNPUTS {often referred 1o oas ADDRESE

posiional switeh where the digital code applied w the 4 input inputs conts

inputs will be switched o the cutpel They are used o data vouting, parelled 0 sernal

saly outputiod by the various seusors

FEas]

sexer sefocis one of the {our 4

Fogy 1 the Analog-o-BHgial Converter,
2.54 Analog ~To-dhgital Converter (AL

An anslog to dighal copvener takies an analog inpet voltage amd alter o coviaiy amount

of thne produces o digiial outpul code that that repn

nts the analog jopid. Many types of

e Drgial-Ramp A is the shmplest to wederstand but not often wsed due i

s G, Aosucsossive approxioation convertey has o constapt conversion
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stion of the greenby

s chapte

io that make up te whole

srinng and Couty o} 5ysie

oot ahl ow cironit disgean of thess modules, and justifiention of compopad

he moduies are

3
#  Microoontrotier {5 TEHIE)

» Actuator Unit £ALD

RN Vige Pawer Supply Unl

POVEER SUBPLY UNIT

o Oatpist

““““ Zanfive b
Pig. At
{ e of supphy 10 the ciropit is from the mizing supply, The prower wii supply

and regotnted 1 3% using 2

»1y

& e B Y i
TROE voltags W raguiol

Transformer rating of Z2IF12V AL, 3060mA was chosen, For g voltage of 12velis, from

rraps o

23




Y 1 TS0 o ey
Ypealt = 32 2 W A{LETIHE XY

s i beidpe wonfiguration o reotify

!

Abthe rectifier stage, fonw {4} N4 diodes are u

the transformer oulput (0 givel

<r (OO LREC T S POV A } L3y 4Ny
. PR Y / e
TR B B A P T4 AL = RSV LY

Vhe filer capanils en large enoogh 1o provide aceep stably losw ripple voitage, with

ificient 1o handle the wiwst case eomb ination of no load and high liae

design practice, elecirolylic 4oy nacitors ars used (8L

Having 2 12 vell res sezondary canaformer which delivers 16 volis (al poak of ripple)

gt omd-current and with 2 typioal reguiator dropout C 7 yolis, the inpu o the

pogatator should never dip below 7 wous ; ~opag Hneevodings

iation s koepiog siople to less tha

Therefore, 1 2200pF7 i capacitor fs used, This alue reduces iransiormer

heating (by reducing conduction aig sde}, acts as a buifer capaciton, and decreases stress on the

contifier. To inerease fapsiend FESpODST and keep the hupedance ow @ Bl freguer

THEIE/2AY eloctnlytic capacilis s commected attor the 7805 reguls

32 Dhastn Acgaisiiien Rystem {Tranuducersy

sdoniioring and controibing < shouse environment involves sensing the

socurring jnside it which van intluenee the rate of growih in plants, The paramaen which arg

of importsnce inside the greenhouse which affet the photasynihetic and sranspivation -

\x gy pnidity, moistere contend o the soil, the Hhppination and the wmporsue




those porametors are nteviinked, o closed foop (feedback) control svsiom s

ring it The g

wh b6 rnon

B

hioistarg Sen

boomoil

S8 Moisture Bensor

-
5

1000 |

"”ii) %’EU}*‘
NP

Vig, 3.2 Sadlmaisters sonsy

= SV osupply, feed resistonce of FOUL2, variable w

fs as the sensor

iing to the conductivity of the soil The oo

sture preseat in L B increases with increase ju the water content of the soil,

cutput s teken 2f the ansmitier which s connecied to g variable resisior

eaintance 1 nsed to adingt the sensibvity of the senaor

The tweo copper feads sot as the sensor probes, They are hnmersed o the s

in under tost, The soil s examined under three comditions

whise moisiure contont

o Bry vondition- The probes are placed in the sotl under dey conditions sl are nseried

up do g fair deph of the soil As there 38 wo conduction path befween the two coppar

feads the senser cirosdt rentung opon, The vollage output of the emitter in this oase

3 ‘; ¢ i’ £0y i} 4.;’\‘!




[

Optimam conditfon- When waler §s added 1o the soll, it porcolates though the

s oamd spreads soross due to enpitiary foroe. This wiley inoresses

the moisture content of the soil, This fonns 2 conductive path bets

s feading 1o g close paib for the vorrent Howing Dom ihe suppiy

through the senser probes. The voliage output of the vireolt taken 83 the cmiiter of the

ransizior i the opfimem case ranges from 0.9 1o 3.4V approximaichy,

o Fxeess wator condifinng- Wih the o iy waler content b

fovad, the conductivity of the st ingreasg

s drasticatly and o siondy

I

extabiished bebween the two sensor leads and the voltags ouiput from the sensor

s further bevond oo certain Hmit The manimum possible v

wmore than 43V,

Fhe cetput of soi susdsture s connesied o the meltipleser oy
Liuht Repsor

Light Dependent Resistor (LR alse known as photoconducior or photocel], s a devies

%

gse resistancs varies nversely with the inteasity of tight that Sdis upon 8 1L Sinee LI

7

wsibive i visible Hgh range, o 1 well suited for the proposed application.

Fig. 3% Lipht Deporslont Res

Y is made using t%

2 Hoes on the se

,..u

.

e band inte the condeciion band,




Valenoe Fand

v 1o Hinarae olosrons w the valener ol oo

1o pormsl s yolinge, as sho

Ged to the 5Y and which o groond, the volioge af Hi poud

which

with inoreasing

g cvsiom uses a 00RO yed registor wiieh i hied |

- for sensiog g

H
H

abne i this

N R T
ca oD IROPEESe I G

VS T 4 ..
wrthe wniagl

TE R

- nache violtage

nensity corresponding to the G conditions. DPTIMUDN, Dk

g

H 4 i B At Setuaereidar £ 51wt fr oo tursiest §of i T
celationship heiween the resistance Ky and fieht fntensity (Lun} for a typieal LDR s




Wih the LR comnected o 3V throagh » FOUK resis

e FEygne 35

by ordes o increase e

o e sensor we must v

FORIBLOT 1Y

e with the sensor, This may be dons by pstiing other resistors in paraifel with

Hhasnidhily Sensor

iy hamisdity is ooipoasure, o wreid 1o the

percentage, of the vapour in the aly o

Rl

e

Jon termperaiure, b Snango m

el amount of vapour Gt conkd be held in the alrat 2

v

111 of the surroandings causes an oguivalont change w the vl

Ruhivis

Wi

5

2222

&i;a;“

thamidity

SERLGY AR

<L

MNPN transistor o amphif

v senaor works by elpoirical comdt swhen wale? Yapuy

cunie 1 glociricity betwesn the 1w plates,

G thot sense. the waler S0nS05 S ithe a




v

she air. 1 was made by clipping the top off o a 38 pb

depending on the

Copi o using 4

the shachie bumidity of the envh

osresponding relaiive hunudity (typioal i 2Ty using Bun. 36 b

33Ty b 454

-

g by ihe A when selecied by i

1o the meroconirolisr for the

s oultiploxer, sod don sent as g

Femperatnre hessor

ing the tompenders. I s an

as ben weedd For sons

Biational Bemicon

integrated cirosit semor that can be used 10 0 aperature with an elecirizal o

1ab o the tempernture (in ") The temperalins o be measursd pors auust

sing & thermistor. The sensor Clrouliny & aeaied and nol subjzet o oxsdabion

2 ﬁ@m paralure

ﬁs:»nsm s TO LK
MPLT

_}....
T
oy
43
¥

¥ ey HTD

- aned Terapos

>

The sensor has o sensithvity of 1m0 and voltage outpnt that varies finearly with

vy facion

temperaiure. The ouly volage 15 converiad 10 emporature by o simple convers

s b benporature 15

b convert cuiput vt

The general eguaiion o

o 7§
4

FTomperatare (PO = Vot 2 100/ L w e 3.




A ;- ST i
up o 0.5 degree Celsius, The

o

P caprcity 15 8 bypess capacior from Yy o and a serios B0 dampor

cropdoying 22KE sesisior and g 47

pt capacitor (0 prisect |

e e s T ugnd Tt
wiring will nob a0t a3 @ receiving andd

that iy

ADC wih muiliplexing capability sfh as the

e

inny mmavket brow

e gan nomelitiphloxer i selost

Fairchild’s

isation, 1

of 4 cutpuls of the yarious sensors for ¢

CERO3200 1 s o Hiferential 4-chunnel muitiploser having two biary condrel mpuds, A and

i, awd an inhibit input, The oo binary fnput signals select 1 or 4 pairs of chanels o be

tned onoand connect the differential analog inpets w the Sifforental ouiputs, Pigure 38

o

ction and pli deseription of U052

SELECT
£

Lov)
L2
P o]

g
r g
<

cription of CDEGEIBE

o)

for channed seiection and pi

I

tand cutputted vi

L0, the sensors are conpesied 1o the v




'\ Yoy Ad "j;,

Cixa052

BALTPLERER
LNET

v

Vialipdening uny

Amalog to Bigial Converter (ADU}

srameters such as tompernture, presmury, humidity, and vebs

ik in oan slectronis oiroui

tinnons shgnols inte disorede furm so that the

gagh the

&
-F"“

ADCORGS i 3 OMOS R-bit

coessive approsimation

sticmetric ndder - siosilar fo the 2368 pr

This cony

allow operation with the NSUSGD and INSROEGS

-
.

-
fxd
e
-

o
o
-~
-~
v
bl
~~

ol
>
=
ey
-
h
ot
-
e

output fatches dircetly driving the data bus. These &/ s sppear Ble memory foomtions or O

wino intesfacing logic is necded. Differestind anslog vollage

wnonmnode vl and offsetting the analog wero mput

ey

o 1n addition, the vollage referance input can be adjusted o allow encoding soy

s apan o the fulf 8 bits of mesolution ~ this i

ainy 13 of die maliplexer - and has an sovess lme of 135 ns. The device offers high speed,

hivh socuracy,  musbmal lemperature deposdence; excationt  iongdenm racy  and
) v * ted -

it

wee featurss make i jdeal

congmes minimal power, v suied for

s st machine control io conmuner snd mdomotve applications,




- gonnevied o ULRE

'y
;

; \.‘;\‘*i‘/ 34 i‘::’i;.‘f'{‘!‘;

The clonking of the oh

aed U Rin 1o wive o osininan of 648 BHe Fras Bguation 2o, pesistance of H sl oa

AR

vi g frenueney of 508 ki

mizreconirolier, while RO, 5, Analog

TYos Port

v T P af pd

LE Bhisrovonirokier (ATECSY

GLanily montiorn

The microconiroiier s e heart of the

- : R ST S R RS SRR T U S R
parameters of the various sensors and venies thom with the predefingd

copdition al that

s and cheoks i vy corrective act

instr of tme, In oo such 2 siostion arises, B aclivales the setuator or powers an LED W

» s

ion or simolate i The pin function and features of this i

a0
~~,
ey
e‘:
Py
ni
2
e
oy

roperfirm g

e been discussed in the previous chapter (Lo, ohapler two) B operation 1 e L

ek
et
fou)
4
o
it
pe
<
<
L
¥
2
=
ke
-
)
e
o
e
&
-~
w
foo]
s
-
e
foed
<

. B T
;WQ-BZ"&‘:Z‘E?i*."!c;’,-:‘.i ] prOgERRTDINgG fanguage with Kei p¥isiond,




¢

1o basic oritesia fur choog: srofir suiable for the application arg

-

1y 1mest meet the task at band efficiently and cost effeciively. In wr negids of

s microcontrolfer-based projeet, 1 s scon whether ap BbiL el or “tsit

microoontrotieor can bost hamsdie the computing needs o the sk mest offestively,

Among the sther considerations i this estogory ave!

e hpeg

crother SHpporis.

=
e
o
s
[y

o Packaging: 1tmay be a 40-pin DIP (dual inding packays} or a OQFF (guad Hat

pavchapc), s sene sther packaging fiamat This bs importand i wrms of

¢, and prototyping the end product.

nption: This is especiall

o
~%
N
<
Y
e
——
ey
-
ot

o1 batiery-pinwers

' ey on the ohip.

s The nomber of 103 ping and the 15

P Seo ey fuinereciciie Ve . Y £y v Svitienr v crirviant s
Freny N 0 uDgrada 10 }‘le‘ crsptormEnos OF IQWer Consumnpiion

Vs,

per unit This is buportant it terms of the fiom i

which a mitcroconirobor s used,

3y Fase in developiog prodocts around i Key

an gaserabler, debiuyg

wr, compiier, tecl

Avsiiabitity i needed quantities both now and i the futues,

ncronogetiers, the B

Caprenly of the eading
the originator of the

Ty suppdier, it 85 nwant a2 produter

bt several companies

Thus, the mdorovontrotber ATEOCS?, switsfying the oriterion nooessary

RPN N ST I Yo ok - 4 fch
for the proposed application is chosen for the tash,

3 B mderoconirolier with 8K

The ATROCSZ ia a kw-powsr, Bigheperiormancs L

bvtes of inesystern prograsemable Flash menory. The dovice is manufachred using Atmel’s

e




ory lechaology and

BOUST fostruction sot and pheout. The onechip Phash allows the program mom

bt e

ouventional son-volatile meamory programmer,

Cutput froem ADC

ALMC W Fin

B A,
BALEE fupe

) v.*.v.,pi

iouses g P20 guartz orystal osel

erngl froguenoy of the

microcontrolier for the intornad counters o divide the basic clock rate o yield standued

seond {haudy rates and tming The mivrocontroller is interfaced with

evfaced with the LOD daisn Hnes, Port b oix merfaced

Port 7 s merihoed with the LUD Controd Hues (P26 and P27 and

35 shrsiatin

coppecied o oa {a3n and

¢ opumD, SpTEYe

A and mni e ooptrod lines,

Tl L0 used for the shmulation of the achial dovives are connetisd via resistors calouiaied
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34 Actunior Unid (ALD

rolay bs nacd o swi ause i i able w control an outyns

wer than the inpet oot The ool

S A bW DOWET BOUTDS

L When a

ptets van switch high po

pe BACK E

i appears across the colll her

he oot of the relay 1o protect the selay and other cirouliny frian the bak

Shce a positve sopply 1908

wrrant gain () =71

AV

{0663/ 20mA = 3.3

B s chosen o

A

L
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37 Psplay Unit (B

0 moduie - wideh is

an LY dosipned around Hitaehi's 100

SEoDY 1S0E

nevpensive, easy to use, md even possibie Lo produce a readout using the 8180 pi

hapday - 1o cutpu viseal inflaroaton,

pee

2ohi data bos is conngoigd O (5 ansd Begisior
Seheor (MR mee s 1 post 2.6 and porl 2.7 respectively for copirel, Reoad/Write s
convecied 10 grouml 1o provide foght § (oo}, sinee the LTS is onby wiitten (o and nol vead

from i Uie systens, Pin 16 was grownded, while pin 13 wias connodis 4ty Yoo via a 33082

resistor calvulated as in section 3.3 (heing an LED for mackiights

comtrast by varying a J0k82

supply fad i through pin 2. Fin 1 s groanded and pin 3

o tri-state amd they do not

-

e
T
pous
oy
D

pu—

03 display s not enabde

o

dth the operation of the mic rocontrotier

Fig. 513 DBigplay Linit

WS
i







CHAPTER FOUR
EST, BESULT AND DISCURRHON

4.1 Consiraeiion

tion, o mumber of decisions were made on the chunoo of components,

Fips, the components were fid on breadbosnd which was positive in The

swrcion of the profect was dove i two dilferent stages: the soddering of the cirouils and

soupling of the entire project 1o the casing. The soldering of the cliouli was done ona Yero

&

s, Some of the sonstruction tools used dusing the roodeiling ard hardwary construchio

agrer 434%)
Aie By

VOPHOHTAL MULTIMETER: This sinament was wsesd to mens

F00,

coptinuity, oarrent argl frequeney

G STy

The provess of haplementation of the d

veroboard reguired the roeasuroment of the panupoers like, wvoltage, countinuily,
resisiance valoes of the components snd in some cases frequency mersurement,

c OO OSOUIE: This instrument was used 10 ohaserve the vipples in the power
supphy wave form ad o ensure e that 2l wavelnmes are correot and thelr frog Ensieg
ard aveursaic.

T PROGRAMMER: The programmer uied i a powerful prograsumer for the Aunel &%

. 2

corizs of microrontroliers thot inchedes BBCS1/32/55, 8085 1/52/53 and many more.

The Progrommer comes with window based softeare for sasy progranming of the

shovioos Enowi as "ol

wl’ {Prog boambery

The o

cult eperation as propuosed i chapder §owas implomented bt doe 1 e mp

Cpetting the ontire componants with designed values, some approsimation aml compromiss

)
s

been introsdoced in the origine] design.




Ve tesiing and fmplapeniation process involved the use of some cquipiment such m

Slage by stage testing wos done acourh

B4

s soldoring of cireudt commenced on Yoro hoard, The

Shonrd, bebs

v

s 1o ensure s working abiliy

Tennsducer Beadings

B .wl} o
i

ab yoony toonpersture of 2770 with supply voltage of 498V,

Al readings ware
Mot Mojsture Sensar

ER Y

2

MHARINe sensor readiongs

SO CONPHTHON

{21 i\c‘ii "’i
HANGE

DRY & G- 0.0Y

Lighi Sessor

YOLTA

MIGHT ?gx.,; . .‘5 W

ey
=
Sadt




Phusidity Sensor

sua ot sy v

CRLOOOBOZTY 4 OB0ZTS 4 033773 4 49034

T DUCER GUTPLT
BANGE
3.80mY
(9,90 10 29,5055 € 70my
'''''' TG G0 10 19,908 7.60mY
Y 43 B0 8 S0mYy
f53 55.90%, 40wy )
ey 69009 3 3my
65 G4 Lo 7900 4 HunY
A% w RE00% 1 1a20. 171y
29,00 to Y9 00

gre (P00 = Vout X 100/ 170 o B Egn 37

3,500 60V
0600, 70Y
(7040 80Y
BRGG56Y
LG0T Y

43




sispussion of Hosult

iv obtaied from the measuroment Bave shown that the systere perfonmance

A H

e peliable and acourate. Siooo i s ablo 10 measury the parameters both within and

s rieraviimatic conditions of the plasts are moditis o thew

4.3 Probies Frronniered

enormriered during the progect

Several prodioms wore

fems and also construction prob

\«.\

able. Preforved values

Meitise \)‘?{’ﬂ WERS 1T 8Y ai

were uncsd mstead,

P

ihe ool

Problons was ensountersid in focating @ sgitable humidity

marker The problom was solved by using 2 trans istor amplifier alr mo

1 Oiher problem includes soldering amd measyproment arros bt b

{cerious care in the construction o

suived by propor roubleshooting ¢
Syster Insindlation and Fault Beduction:

ws o b provided with z_zniz:zi.z,zzv;;wd powsr supply and should be

1 3 place where th 5 i microcimatio parameters an

i,

PEOHOERCE

T Fer hest results with the molsban sensor, the prohes muost be

spocimen soif when the 501
4 Py hes sesuiis wil the homidity sensor, do ol CRPOSE SERSOE o condensng
environments. Exposure o condensing environmonts will cguse sensor ouiput 10

Ty

fdicats O YR,

S
N




r

P

5. For best results with the temperature sensor, the LM3S and accompanying wiring an

oircaits muist be Rept iesaloted and dry, to avold toakape arsd corrosion. Primed of

contings and vammishes such as Homiseal and epovy painds or dips can be vued 1w

wrsure that noisture doos not corrode the LMY or s comreetions,

Troubieshonting!

boodncase of oosystam bang-up condiion, the systor should be restanted by swilching #
OFF and ONL This revives the sysien,
fnocase of anomaiies in the readings of the humidity sensor, 38 recommended that

the sonsor be Kepd in anoair-dight container with silica-gel il

30 i case of suomales with the moisture sensor, the probes can by sinipped off the sl

o mud particles deposited on s surface and in vese of sensor foads oxidationy it ix

recomnended that ihe leads be replaced

LS N

List of Omponenis

LGN ITEM TouaNTITY
} i’(/‘a SSEOEMNMER E

% BHGDE (M400] &

U] PN THANSISTOR

{2?32” e
2 Tenegrson P

TAEGS REGULATOR o
LR i

L CRYATAL
zu,mu 5




CHAPTER FIVE
COMNULURHON

Sumynary

IS

;
sagd

.:3.
)..‘

Aesten approsch m desiguing @ o onfrodler

s for plant growih, ded

bur essential parsmets

f o control of PETBLLFS,

o
Y

- uond meisture, and vy bBeen inliowed.

When any of tho essential pIrameIers ofessis 8 safery threshodd which bas to be

spe and the sricronantrolier reads

frarm the data at #8 Inpel ports after being e onveriad 1o g dighal form by the ADUC The

sigmyped-ont parameler s been

t back

s optinuiy level

£ onclusing

‘The resulia obtained from the measerement have shown that the systen porfon

¢ and aoourate,

e few shoricomings of the exising

e

The sysiem has S0

- copsurnption. BEHBICTHENCY and complexity, af the same fime

ecios fonm of maintaining the enviromment,

The continuousty 7 ¢ costs of hasdware and software, the wider acoeplance of

eims i agrialture, and an praerging agricultural control system industry in

bvd v

will pesult in reliable control sysos that will

seversd areas of agricehural produc
seddress soveral aspects of guality and quantity s produciion.

5.3 Rerommnendation

b Vhe performanee of the sysiom oan B0 farthor mproved i terms of the of

ey capacity, and instraction eyl period of the mioreg ster by using

H H 3 3T < [T S S TR I ST T [T | ..
ather cordeodiers such oy AVES and PICs, The suanber of cha aels con be inoreasasl 1o

¥




eriaeg i

micrncoatyoiiors,

H

.
o g da ’<§fﬂ””£" anwd 2

2 Thed wiifiod with the y

1y o e
st can be s

showing the measured sensor data over o perid of

300A spesking voioe aburnm or g barer coudd b used & inforns the famer of changes in

nbtd parnneter.

s

woled to cnmmunicalion devices such as modems. vellular

4. This system can be oo
phones or sateliiie wrsingd 1o enable the remots collection of reconded data or

sharming of coriain parameters.

5. VThe devies van be made to perfors betler by providing the power suppdy with the

/ bt

vy source which can be recharges abie, to reduce the

e o norerechs

P

eoguirenient of main AL power,

&, Fime bound sdministration of fertilivers, insocticides and pesticides can be
it
7. Further hnprovesssnis will be made as less expensive and more reliable sensors are

developed for wse in agrivuliurad production.

Alibowsgh the enhancements mentioned in seoton 5.3 may seem Gy in the fulore, te

have heon

reguived technology and compoments are avatlable, many such sysiems

independently developed, or e al lzast lested at a protoltype level Also, inle

%

a5 i a0t a daunting lask and can be successfully carried out

\.::
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