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ABSTRACT
Irrigation ig the artificial aép!ica’tioﬁ of water 1o the soii or plant, in the required quzint_ity aﬁd
at the tire needed, is a risk management tool for agriblaltL:i'al produéﬁon. Irrigation farming. *
has increased in Nigeria in the recent times. The risk of yield teduc-tiqn due f@ d_r‘o:u__ght is
minimized with E;'ﬁga_tic;n. _T.h.is is a ‘risk man‘age.ment' tool f‘(.)l‘. agriéﬁlfu.g-al pr'oduc't.i'.on,-_ rto
Promoics soil solL.ation and nutrient uptake lrrigqtioﬁ &vﬁter becomes the rﬁedium'ihéd Which-
soil nutrients are dissolved (soil solution) and throurg.h whiéh riui-;ricnts are ﬁqade 'aﬁailéble f(jr |
plant uptake. This projecf_ .giv_.e a solution on problem face by farmer-‘lso_'as to irrigate -the.lahd; |
which ::‘,;\iéain the applicafion of GS[\I/IV baécd‘.ir.rirgétion autoﬁat.i‘oﬁ.js-ystém in cc;,ntroll_ing.
weigation _'3;'occss.vlvithc:)_u:1 going to ‘t?.le farm. Duc to the variable atm'osp'_hcric circum-stancc_:s
these conditions sémctinies may vary from place fo place in large fﬁrinhduse‘whic.h mbre_'
cifective sensor actually need to be employ but for this project a smali aréa 0is used for
nactical, which makes véry difficult to maintain the 'uniformffy at all the piéécs. In th§ |
eoise manuaily GSM (Global Systém for Mobile C‘omm.uniciatiorij) 1s used to'infonﬁ‘ the
rhe exact field con&itioﬁ' witl} _the-ai'ssislané:e. of‘its’jn‘_noduler pr'océss .fhro_u_gh' a

atelicr aod device. The information i.s paésed onto-t;he'usrér"réquesit in the form of SMS (‘sho;_-t?_
messaging service) and Ca_llS.IWhi'ch- will wait for r'espopée-from tha user 1o control the water
purs and a5 soon as the water i.s enouéh'it will send an0t11é_:‘ 1ﬁé§éag’és to the user or call the
_another control to device for the pu-mp to 's'top workihg. VThe‘ r:csult sho{yéd that"l-
the davics can be used as long as there .is water in th: reservoir and. it.caﬁ be""s_izfmliaté Li_sing

nroteus soltware, The information obtail_i from Lhe module that 1s sent to thi:'u_scr ,infbrm (_.)f:

»AY {shom messaging service) comes like “the land need wetting, initialized is present and so. -

xiii



' CHAPTERONE
INTRODUCTION

lrri 1g.mon fdimmg has increased in Ntoerla in the tecent tlmes The p035|ble reason for thlS ts_

the mueased awareness from the Fadama pIO_]CC[ Jomtly funded by World Bank Federal Sy ey

Government and State Goﬁerhments.' This work"was camed outto assess’the mcome 0en'e‘ratmg .
potential of uuﬂatlon falmmg whlch may leduce poverty ‘and hunger and dtrectly achleve an E
important aspect of the Mtllenmum Development Goais lhe study whlch was conducted
between Dctober 2005 and Apn! 2006 covered towns and v:llages w:thm South Westem region 4
of Nigeria usmU data coliected from a sample of four hundred and fifty Fadama (lrrigatlon)
farmers. 'Struc-tured questionnaires were admlrllsfered to |‘moatlon farmers, in selected towns of— .
two randomly .selecled Loca] Covemments of tWo selected states” (Oyo and O&,un St.ates)-

(Asznse, 2011)

I'he result of the study showed that irrigaiion farm'in'g 'is'a‘pr'o‘f' 'table ventﬂre Fa‘rme‘rs ‘fealiz'ed e s

an average net income (prof't) of N109 750 ﬁom 1rr[gat10n farmmg for the perlod R

Furthermore, irrigation farming was found to. be capable of aIlewatmg poverty among farmmgl_’_' L

houscholds because they were able to hve above US. $l/da_y/person_ whlch is _the:threshold for.- b s

poverty fevel. }Ience mlgatmn farmmg can be used to achieve the MDG of reducm poverty , B

_ rand hunger. (Asolkar, P.S and Bhadade,,- .Feb. 20_15)

The Ordinary Least Square (OLS) regression showed that. fafm Si'ze. y'ears of'rlir‘rigetidn

experience, 5eed labor and f'emhzer were found to have stgmhcant effccts on ploft reallzed -

from irrigation ﬂummc M"Uor crops grown are vegetables (such as Okra Chocorus ohtorus,

Telferia spp and :Amaranthus). :



=

wa Farming Field area, there is a need of proper water supply to prevent it from drying and - .

avoiding the over flow condition. If the water level in a rcsérvoi-r é‘orinécté"d near'to'-the‘ ,f"éld-- 1

dmps below the thteshold level for irrlg,a’uon and Fleld starts drymg and also its pump motor
may get air-locked or even burn out due to dry lunnmg !t 1S lnconvement for farmers to walk
all the way to their ﬁelds at night just to sw1tch the pump motor ‘off.’ Bcbldes he may never
get 1o know the problem. Th]s prob]em can be solved by using this GQM based system that
will automati caily sive the user a call on his mob|le phone when the water levcl in the Borewelll_
drops b»io v or rises to the threshold level for pumpm;: The user can also remotc[y sw1tch on’

or *switch off” the pump motor by sendmg a'sms from moblle phone
“To reduce \'\-'asting of water and fo a’yoid ‘over ﬂoodcd or not enough _waterr-to "t‘herpiant-, then a '

system has Lo be used to help in the irrigation system.

I'herefore 1o makes the work of irrigation easy. this project explain a device that can be used

to automate the irrigation process with a form of alert. For the project drip irrigation is use to -

channel the water the root ofthe piant ina mini greenhouse

1.1. Objective
design and implement a GSM based Irrigation Automation System.
2. Toorand analyze the performance design and implement a GSM based Irrigation

mation Systemn.

vy

fevelop effective and convenient automatic irrigation ‘system to increase . the
“ductivity of crops.

. 1o uevelop system that automatically: regu]a'te the moisture of the soil.

5. Te minimize human lab01 used in lrng,atlon
By ovsde convenience in ac;essmg the system ft om anywhele at any t:me
7. To save the tlme of the owner for the larﬂe ﬂeld

Aim

—

"¢ design and implement a GSM based Irrigation Automation System
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CHAPTER TWO
RE REVIEW

ak. AyushAkhouri * ‘A Real time |mpiementatlon of a GSM based Automated

Control System u%mg dr+ip Irrigation Methology”deal. GSM based lrri gatlon- Control |

System, wh hich could give the facilities of mamtammg umf‘orm enwronmental cond:tlons

(VeenaDis

devices ths

the tools a

serving

phone as &

e o
Ehs SVSIC

[

| FRSEAS

'yak, May 2013)) }o: this, a software stack called Andrmd is- used for mob;lc'
at include an operating system, mldd]ewale and key apphcatlons The Andrmd SDK.  _

10 APls mcessaly to begin developing dppllca‘uons on the Andrond platform usmg

1

-ogramming language. Mobile phones have almost become an integral -part of us

iliiple needs of humans. This application makes use of the GPRS feature bf-mobiic

solution for irrigation control system.

2 covered lower range of agriculture land and not economically. In Mansour ”Impact

ic Control Of Closed Circuits Raingun Irrigation System On Yellow Corn Growth -

" this research paper deals of automatic control of closed circuits drip irrigation
nodified ié‘rigutim} system on yellow corn crop vegctativé ahd yield pa'rameter.s' 7
Saudi Ambta conditions at Al-l1asa region. “The field exper:mcnt carr ied out

e irrigation system for three irrigation lateral lines 40, 60, 80 m, under the-‘

ree drip irrigation cu'(_;mts (DIC) of: a) one manifold for lateral lines or closed .

©» one manifold of drip iirigation system (CM1DIS); b) closed c'i_‘rc.uits with two

lateral lines (CM2DIS), order to com.pens_até for ETc and sa}t'léaching

¢z And take more power.

e Role of Irrigation Water in Agriculture Systems

s <oil biological and chemical activity and mineralization during dry periods: In

sonally dry areas, irrigation water artificially extends the time period in which soil”

-

fe

'ological activity and nutrient release are elevated-creating more optimal growing

~ditions for cultivated crops

otes soil solution and natrient uptake: Irrigation water becomes the medium into. .

~eosoil nutrients are dissolved (soil solution) and through which nutrients are made . .

siie for plant uptake



“rovides carbohydrate building block: 6 CO2+ 6 H20 —> CéHl_ZOG +6 Oé: "l_"l}ro'ugh
the process o‘t‘photosynth.es;is, water molecules taken up by.pﬂ[ar'n‘tsr are brokcn doWh and
their constituent atoms rearranged to.form.new molccuicsf éarbohydrates anﬂd' oxygen -

d. Frovides plant étructurcfsqppaﬂ: Water molecules _containéd within. the wa,'tér-r
conducting vascular -bu-nd_les';.md other tissues of b.lanis serve to .prlov'id_e, ph);sidél ;
El.,ipp()l’t for the plant itself |

¢. Promotes the maintenance of opnmal tunperatu.les., thhm the plant: The ioss of water
fivough the process of evapotlansplrataon (def'.ned helow) llberatés heat from the plant, -
ereby regulating plant temperature
Protects crops from frost damage: Irrigation” water is commonly- used to Iowérr the
‘reezing temperature in _Q:'cljard systems duri-n.g th.re'at‘s of damaging frost - -

g. seduces plant stress: By redﬁcing stress on lﬁe plant, }Sropcr irrigation i'mfafoves 'p'lalnts’

resislance to pest and disease damage and improves crop quality

~ofitability of irrigation farming
wmers realized an average net income (profit) of N109, 750 (about US $915) from -
“zation farming, It should be noted however that Fadama (irrigation farming) is not -

> troughout the years and farmers rcported an avei’age pf:'riod ,O'F two months- for

htbey are engaged in irrigation far mmg Ifthls net mcome is dmdf‘d by qxxty days L

months). it means an average farmer realizes N1, 829 171( pet day from 1rrtgat10n-

‘“'ng Howc,ver it should be noted that an- averagc farmer has the @nons:bﬂ;ty of
catering for the houscho’ld and it shouid b_e'recaHed that the~average household size was
5N P ‘op]e per household. In tl*e light ofthc above, the aver age net income per ﬁel 'SOn
' day from irrigation farming (that is | 829 E’? / 6) is N304 86k (abom US $2.54) per
cav. This is quite above US $1 per day suggusted by the Umted Nations as the poverty;

Dﬁ\-.

shold, It has been recommended that for an individual to live above poverty level, .



" he/she must be'able to spend at lcast $1 /day. Furthermore, the ‘_rate of Return}'c’m

inv estment (RRI) was lound to be 2.00 which imply that f'or every one naua mvcsted )

in the unbauon falmmg, busmess a net ploﬁt of two nalra accrues. to the farmer. Thls &,

rate of return can be conSIdercd 1o be very high. and lucratlve compare to many other £

businesses a\mlablc around ’Ihrs also conﬂrms that Fadama farm:ng 1s a potentlal =

vehicle capable oftakmg people away from poverty to prosperlty Major crops planted

are okra, Amaranthus spp and C olitorius. Malze is sparsely planted

7.3.80il l\’imsture Assessment

4. Soil saturation: When all 1he pores of a gwen soil are filled wrth water Sosi rarely' CRL

remains saturated once watering (lam or lmgatlon) steps because gravrtatlonal water
percolates (drains) down to deeper soil strata.
b. Gravitational water:.The water that-Wi-ll drain frcm a 'sat'nrate:d so'il if no' adldi.t,i'c‘)_na_l water
wdded. This water isnot avallable for plant growth | |
o of field mpauty The pomt reached when no addlttonal grawtanonal water drams
trom @ previously saturated sorl At 100% f'eld capacnty the largest pores of the s0|l

structure (macropores) have been dramed of water and replaced w:th a1r whlle-‘

micropores still retain water T hls water is available to plants whlch have the ablllty to"' -~

non e wpter against ﬂrawty due to thc upward pullmg force produeed by transprratron e :
At ield eapacity, an tmproved scnl retams the maximum amount of' water avallable to
slants, as \\f“ll as opumal air ‘space for aeroblc mlcxoblal actlwt)./ and plant 0ro'lz‘.rth
. 30% of field capacity: Tlte amount of water rema:mng in the 5011 when 1/2 ofthe water
held'in the sml at field capacrty has evapoxated drained and/or has been transplred b}l : |
growing plants 50%—60% of f'eld capacuy in the root zone of the crop is the soxl

moisture level at whi'ch most G_I‘(_)p_S s’hould be n‘r:gated



_(D

Pcrmanent wﬂt:ng pomt (PWP) The pomt at whlch sml mmsture has becn reduced to
where the plant cannot absonb it fast enough to grow or stay ahvc '
{. Plant available water (PAW) The water content held in the sonl between held capacnty o

.1nd pumanent wilting pornt thal is avallable for uptake by plants

g. Soil water potentlal The amount of cnergy requn*ed to remove water from the sotl ThlS ot

measurement increases as sods dry Wthh then 1ncreases the posmb:llty oftranspiratlon '
rates omeedmg the tate of uptake Ieadmg to plant stress

h. Management allowable depletmn (MAD) Maxlmum amount of sml water thelrrlgatlon :

manager allows the crop to evtract from the active rootmg zone between 1rngatlons e e

Fhis amount can vary W1th crop;. stage of growth potentlal for ramfall and the- soﬂ s_‘-'il"

valer ho!clmg capamty., _

I Determining When to Irrigate and_Ho_w Much W_at,_e_r',to Aﬁply
woil moisture by feel: A qualnanve approach -
Measuring soil moisture by feel mcludes learnmg how to Judge soil nnmsture by‘ s

fonming soil into a cast or ball; and by rlbbonmg" sonl (see Appendlx 4 and the NRCS_ i

ation Fstimating Soil Mozsture by Feel and A ppearance noted in the Resources)- e

L s tukes practice! Knowing the pcr“ent of sml mmsture present can help dctermme o B

ticther irrigation i‘s needed.

b) Slto\,’cls, lrowels,and soil augers'oan be tlsedito.ol)ta:i‘_n- so_i-ll-samples-to adepth of Upto :
) 'incl".e's in the crop root'zone for 'accurate- m"oi's.tore aésésé'ment.:' - a

>, Cunsidurutions lul oetunnnun: nng,anon schedulmg usmg the. . feel” apptioach

a) The “feel” m e*hod is more commonly used by lrrlgauon managers in garden and small

farm sys tems as a low—tech low eost way to assess lI‘l‘lgﬂthI‘l needs m d:verse cropplng e

VsITme



d)

Irrigation ma_m.agers mru.sr_t_ be fe_l-hlai.liar- with '.Soi_‘l't.ype a'-rllc-i appl-o-prirate |1rleth<.).cfs-i0f‘_'-sdil-r_f 4
moi.sture assessment (o mekeaecurate irri-gatien.sclfedulin'g deeiei_ons ) |

The “feel” -é'ppr’oaeh- to irrizga-tion 'm_an'a-geinen't requires a hilgh 'level-o'f,intuition and
experience, and an eﬁtehsi've 'kn"ov\_fledge of the 'spe'eiﬁc"rec.]uire@ent.s r'ef-_rthe' v_.ario'u's"‘_'-
crops being irri'geted..: bhce understood it"eén be dquk jdec.i-si'c')'n-imak_iﬁg-feel. -

In deciding when and how much to irrigate, the irrigation manager must take into

“account a variety of factors in addition to soil moisture, including crop needs, and

“timing of harvest as well as weed management operations to determine an optimum

application time and rate

k- Determining irri ga_tioh schedﬁlihg usi'ng t.fl_e water budget.—ap]ﬁroach

a)

Water qugeting is often conip‘ared to nian-ziging a savings account: The starting point-

is field capacity (see definitions, above), and as water is rémoved and the “savings -

 balance” drops, it 15 re'placed as needed by the crop._'Water budgetin"g is a'quahtitative .

apploach usmg exmtmg mode]s [hat analyze temperature and c:op watel use to

_detelmme eva.potransplratlon (ET) rates Gtoweis use these moclels to determme

n'r_lgatlon'tu‘nmg and. amounts-. '

'b)

d) :

When seasonal ET exceeds precipitation, irrigation-is required to sustain planted crops
Resources for determining regional average ET (e.g., CIMIS; see Resources section);
you can use this regional average when determining a water budget.

Repla_eing estimated water loss throug_h ET with cal_ibrated 'it-'ri_gatieh sysfems'i_. Orice" iz

the ET rate of 'your; site is dete:rmined, this estimated volume of water m"ay-be fepléc_ed- &

: th:ough the use of calibrated lrrlgatmn systems that dehver water ata l(nown rate and_ .

volume lhe Hands-on I:xe:mses m thls unit offer examples of how to caiculate the

umvr RSITY UMARY
FEDERAL UNWERSIT _
& .} . OYE-fxim ,Y'
. ("'”’,f’

R .--.‘ - e .



irrlgatlontime a_nd freque'ney. 'rec.]ulred to replace water with a calibrated irri'.gation'_

-s'yStem. |
7€) lmgatton schedulmg in dlftelcnt systems based on water budgetmg approach i.- Once '

: the evapottansptratton rate for a crop ln full canopy (m gallons/week) and the water

.delwery rates (in’ gallons/hour) of the trrtgatton system are estlmated the. amount of_

' time requnrecl to replacewater lost ,may be calculated (See Hands-On Exeruses).'Thls |

lcalculatton wrll prov1de the total number of hours requlred to replace the water lost.' U

thlotmh evapotranSplratton (An add:ttonal 10% should be calculated m to compensate '

' for dellvery systenunetﬁclencles;) ii. The fre'quency'of-1‘rrigatr0n_ s'hould correspond to» 7 g

 the time. pertod requtred for the sorl in the: root zone of the crop to dry to. app: oxunately '

50% of ﬁeld capacrty Due to shallow root systems and gredter suscepttb:lrty to water ‘

- qtress annual crop culture often requ1res a. htgher frequeney of 1rrlg,atlon (2—3

- times/week for many crops) ii. hstabllqhed orchards whlch have deep root systemq‘.':" '

- and are less suscepttble to water stress, often requrre less frequent but larger volumes R

of water to- be dellvered in each 1rr1gatton In both SItuatlons the estlmated amount ofi'_': o

water lost through ET'is replaced as needed to mamtam the health of the crop
1) Once a dc0151on is made to 1rrlgate and a volume s dete’rrnmed the ttmmg, ofthe water | :
appltcatton must take into account ttmmg of future harvest and weed managementf’;’
_operations s ' |
! | g) -Dlsadvantages Water budget approach is not eaetf to apply to small dlverse systems il
_ h) Advantages Water budget approach can be an effectwe tool to increase. water use f

ethctency

4. Determining irrigation '_schedulin’g 'using_tension_m'eters and other soil



i

(1.

a) As the cost of slmple soil’ morstme sensors drops many glowers are begmmng to

memporate these mstluments in thelr systems to’ momtor 5011 mmsture leve]s Suchr

'dewccs prov:de srte speelf'c data pomts that may be more accurate thdn CIMIQ data ot b

and can be used in combmatlon wrth other techmques to 1nform 1rrrgatlon decnsmns

= Sml tensaon meters and Electrlcal Re51stance Sensmg Devrces (I:.RSDS) are. the

: 'mstruments most -commonly used to meas.ure so:l mo;sture on, Cahforma S'Central”

Coast farms. Both'rnnst’b'e'caref'ully-..in'stalled"dl're’ctly -in,'the'Wettedaree'o'f_the ‘crop’s'-:_‘. -t

root -zone "at a'.‘nu‘mbe'r of sites throughout the field for. accuraté monitoring™ (see " .

bupplement 3 for detalls)

'Sorl monsture sensors are often used m palrs at d1fferent depths €. g . at6 and 12 mehes

deep, to prowde the nngator wrth mf‘ormdtlon on below ground mo:sture dynamlcs '

lenston meters and ERSDS provnde soli/water tens:on readmgs that cai be used o
c%mbllsh irri gatlon schcdules adequate to mamtdm §01! mmsture at Ievels Londucwe to, .
'*ood crop growth and productlvrty 5. Other factors to consrdet when determlnlng ‘

whether rrrigat:on is needecl a) Thow do the plants look‘7 See above for hst of gcneral "

signs of water qtress b) Weather patterns E. g a erop may look streqsed at mldday, but . ot

knowing that the weather wrll cool overmg,ht and be fogg,y in- “the mormng may mean -
that 1rrlgat10n is not lmmed lately requrred Therefore observmg the orops throughout e

the dav is lmportant c) After a cool perrod the first hot day may trigger plants to look . :

. ollC‘;SQd but in fact lhey may not need arrlgatlon d) So|l type Sorl type and orgamc
matter levcls Wlll determme in part how the SOII holds water (see the NRCS reference T

'Lsr'matmg Soil Mowture by Feel and Appearance in References) e) Type of crop

: Dslfe;ent crops dlffcrent needs (Appendlx 7 lrrlgatlon for Varrous Vegetable Crops) f'-‘ .

) Stage of development Some crops benef' t from bemg slightly water stres-;ed early m' !

thcir UlOWlh cycle (e g tomatoes, beans cucumbers and other eucurblts) or do not e

10



need nrlgatron once the plants begln to die back (e g potatoes) Others partlcularlyr__- | N

Small seeded crops such as lettuce and carrots requlre that sorls be kept morst m order' e

to germmate efl'"ectlvely g) Optlmal moasture for harvest It s crlttca] to mamtam f'ull'.‘ - 3k

turgor for Ieafy crops and cut ﬂowers partteularly lfthey wrll not rmmed:ately go mto"

* . acooler or receive some form of hydro coolmg, as is done wrth brassrcas and srmllat T

crops (see more at C Factors lnﬂuencmg Frequency and Volume of Irn gatton above) o >

7.4.Problems wrth over applymg Water
a) ln many areas fresh water is a. hmlted resource Irrlgattonlpractsces that opttmrze. the o

available supply are cr mcal | l ‘ -
b)' The energv and envrronmental costs mrolved in. transferrmg vtiater and “llftmg” 1t to"' L

irrlgatton systems via pumps, ete_., can'be srg—mﬁcant N

Irrigation is the 'artiﬁciial application of"v‘vater to the'soil or 'plant,’"i_,n, the .required quantl,ty and "

at the time needed is a usk management tool for agrrcultural productlon The rtsk of y:eld ki

reduction due to clrought is mmumzed wrth 1rr1gatlon Irrtgation is. wu:lely camed out thloughﬂ,-“.'f :
surface, sub-surface and pressurlzed systems characterlzed by the mode of' transport of the-_- :

water onto the pomt of applleatron (Kay, 200[) When water is applted on the surface a__""

wmldemble amount 1s lost through evaporanon run off and deep percolatlon makmg 1t less."-_-ﬂ‘ .

etficient. l*teld applteatton efﬁe:ency in most trad[tlonal lrrlga‘uon methods 1s stlll very low i

typic all/ less than 50 % (sprmklel 1rugatton) and often as low as 30 % (surfaee mrtgatron)'

(Mansour,H. A Youmﬂll Melhem 1mpactth E 2013) Excesswe appllcatron ofwater generally o g B

~entails losses beeause of surfaee run-oft from the ﬁeld and deep percolatlon below the root ;
zone within the ﬁe]d; Both run-off and deep pc—rcolatron loss’es are dtfﬁcult to eontrol- unde‘r 3

funow i1 :1gat|on system where a large volume of water is apphed at a, smgle lnstanee An -

ilternative water appllcation method such as the dr1p urrgatlon method allow for much more

1



~uniform distribution as well as more precise control of the arount of water applied and also
decreases- nutrient leaching (Asen'so,' 2011 Y

7.3, Dup unganon 1s deﬁned as. the slow ﬁequent apphcatlon of small volumes:,f‘_- :

©of 1rrrgatlon Watu 1© the base or root zone ot plants”' (Smea] 2007) More

"\Vldespread adoptron of thts technology in recent years began in the late 196051.': Nh

Lo carly 19705 Drlp urrgatlon also commonly referred to as, m1cro Irrlgatlon trlckle'-_ :

) nrrgatlon low volume 1rr1gatlon or xerlgatron Th;s is a method of rrrlgatlon whlch

‘ eff'csently delwers water (0 the sorl surt"aee or the root zone; thls 18 done by havmg Z-"_f'

vtater drlp s]owly from emlss1on devnces most commonly called “drip emltters

g Dl‘lp 1rr1gauon is qmckly becommo the standard lrrlgatlon method for many appltcatlons such i o

“as heme gardens and Iandscapes greenhouses vmeyards row crops -and orchards l‘he

_technologv and materlals have seen some sxgnn"cant changes throughout the years but the Tl

b,asm eoncepts have gen_erally remamed constant.

: Advantages of drrp 1rr1gat:on system include less water loss,. reductlon in weed growth less Pt

labour requnements mmrmal evaporatlon compared to other watermg, methods less usage of o

' le1t|lu.er reduced 3011 erosron equ:table wate1 dlstubut:on and hlgher erop productron ey

Dlsadvantaﬂes of th1s technology are rmmmal when. compared to the advantages of thls system -

, "Some ofthese mclude cloggmg of drip holes h]gh lnmal cost algae growth -and easy damage— A

'-to drip llnes -‘

A_ Freld d.ppllcatlon efﬁciency in most tradltronal 1rrrgatron methods is Stlll very low typloally e d

less than 50 % (sprmkler n-ragatlon) and often as low as 30 % (surface 1rr1gatron) (Molden er i)

al. 1998) Excesswe appheatron of water genenally enta:ls losses because of surface run off‘--"

from the ﬂeld and deep percolatlon below the root zone w1thm the ﬁeld Both run- off and deep .

12



. percolation losses are difﬁc.ult to control under 'fuhl"ow irrigﬁtion system, where a large volume 1

of water is applied at a'sh\g!'e instance V(ASQIII-SO, 2011}

“An altctmtwe waler appilcauon method such as the drip |rr1gation method al!ow for much ¥
more uniform d:stubunon as wcll as mcne pl ecise contlol of thc amount of water appiled and

aiso decreases nutrlent leachmg (A A. A 2009)

* Small-scale agriculture is fhe'prod_u"ctidd of crops and livestock on-a'small-piece of land without -
using advanced and expensive t_cchnologies;_Though’thedeﬁ'nitibh of size of these ,fa_r_rﬁs_r-i‘s a
source of debate, it can be argucd"that farming on family piecés of land, on traditional lands

and smaltholdings on the perlphely of urban areas, fall in thls catcgory ThIS typc of farmmg o

is usually charactenzed by mtenswe labor and in most cases, ammal tractlon hmltcd use of_ e

agroche_micals and supply tothe lc')cal_or surrounding m_arkets. U,nli_ke large-scarl,e commcrcial- |
agriculture, it plays a dual role ofbcing a ‘sourcc'of-ho'use;ho]d_foo-czl s;ecurity' as -wel.l as ihcorﬁe . |
from sale of*sﬁrpius.' Alt-liough soime cléim c'hie-il I-scale a‘griCultrure, is"less-.cfﬁciént in outp'ut ars' R
compared to commetua! agnculture (Asolkar P.S and Bhadade,, ,Feb 2015) It is ecologically '

'frlcndl) in that less land is clca1ed f01 cultwatlon there arc lcss cmlsswns due to less use of E

fuel- drwen dethly and the market is usually local lmplymg iess carbon mlles On the othcr-‘_ 5

hand per maculturahsts and othcrs claim that pcr unit of area small- scale agncultmc is far more

produclwe than commermal agrlcuiturc in terms of total output from the plecc of land -

; Lconomlcal]y, small scale agncu[mrc enhances local economic development asitisa source
of employment and keeps,most‘ of the- income local as thc markct is. predbminantly:[ocalized.f‘
Socially, especialiy on traditional lands, the pfoduce is first meant to fecd'_thcfthouschdld .

thereby coniributing to food security (Kutya, 2016) -
ltis i-nccnven ient for farmers to walk all the way to thcir 'ﬁc‘lds_a_t ni'ght'jhs_t to switch the pump 5

~ motor ‘off.” Besides, he may never get to know the proble_.n'm.‘_Th'is ﬁrbblem can béso‘lve‘d- by
o UNIVIRS Y g .mw
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: uqlng this GSM: based wstem that W1Il automatlca[ly glve the user a caEl on hls mobxle phonc' ‘

| when the water ]eve[ in the Bore well dxopb below or rises to the thresho!d Jevel for pumpmg - S

The user can also remotely ‘switch on’ or “switch of—f" thepump.m’otor_by- se'n_dmg a SM-S- from

~ mobile _phon_e.' ; =

'l'hc network consiste ol’-s-cn.sing.‘s'lati'ons & ulr-weather'. station:..;ﬁa-ch ofthesensmg s't,e'tioh,._" b
contained oate _iogget; a so-ii t'emo_erature s_en,so.i‘ & (}SM cor_nmuntcetion. .Theldcvelopmen_t"ie_'-'f-}
: has.ed o'n‘ micto‘conttollerS '& COntmunication technologiee- it can irnpro've _the.cur.rent rhethodsr
of - momtoung to support the xesponse in real time.- The aim ot llmplementatton.wes to'

clemonstnate that the water deployment system can be used to reduce water use. The sollf

moistu're &'temperature -sensors dep[o_yed in plant- root Zones. The se_nsor measurement_s are

transmuted toa mlcrocontroller based receiver. This gateway perrmtq the automdted actwatlon ¥

of irrigation when the threshold values ‘of sod mo1sture & temperature are reached The e

tommumcatlon bctwecn the sensor nodes & data recewer 1s v1a GSM modulc GSM module
is thc new w;reless technology 11 uses 2.4 C:Hz frequency band thh havmg IEEE 802 15 4a .
protocol When we: are recewmg this mformatlon from the w1reless sensor network we want to ..
momton the parameters. & control thls odrameter wrrelessly t‘orm remote statlon- Itls po.smble_‘i .
thlat the tntemet c011nectt0n a'.!lows the -data,ihspe_ction m _real,tlm_e on‘ a Webslte, \uhe_re so:_l‘,
moisture & telnoerature- level_s are displ—_ayegi through an a'pol_icat:ion’,int'er.face: & "storc:' m
datz_tha_se server'.- ! . | | &

76 ; GSM module

When a field is in the. dry condition, the sensmg loglc senses the Stdte of the hcld dnd mtlmates it to

the mmocontroller ]t in reeponse makes thc mot01 on We can know the status ofthe f"e]d by sendlng

4 message to the GbM modem whlch is placed at the f'eld Through our mobile we can sw1tch on -off

.lhe- motor by sending 'the'. respcctive— comthands to the kit through- th_e GSM mode'r'_h'. Thus_ t'he_\ir—rilgatlon P

mofor can be controlled'ithtough our mobiles using_GSM technology. -
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Thereforc when a cunent ﬂows throu;gh the corl. the |esultmg magnetrc field attracts an‘ar mature that |

is meehamcaliy Imked to a mowng centact The movement erther makes or breaks a connectlen wrth ;

a ﬁXed contact.-thnthe c-urrent to"the co’il’.is SWitChﬁd Of-f the-armature is‘ 'returned by- a force _' '
apptomnﬂalely half as stlong as the 1n'1gnet|c forr:e to ats leIaxed posrtlon Usually thrs is a sprmg,

~ but grawtv is also used eommonly in mdustrlal motm starters Most.relays are: manufactured to‘. =
nperate qurc'd& In a low voltage applrcatlon, thrs is t.o reduce norse In a hlgh voltaoe or hrgh current '_ : .

-applreatlon this is to reduce arcmg

Tt LCD {Luqurd Crystal Dlsplay) Drspla), takes varymg amounts ot tlme to accomphsh the_'

funct:ons as listed. LCD b:t 7is, momtored for logrc hrgh (busy) to ensure the dlSp[ay 15" e

overwntten A sl:ght!y more- comp]rcated LCD drspiay (4 lmes*40 characters) is current!y' "
bemo used in medical dlagnostrc systems toruna very srmrlar program
These projeét is been tested with a 'greent10use to ver'ify the W'orking prineiple-ef the project. Maize

is planted in the green house.

N. G: Qhah &l Das de\reIOped a svstem for prems:on urrgatlo'n nsmg sensor network marnly almed X
for momttmrtg soil mmsture and estimatmg evapotranSprratlon by consldeung sorl mo:sture sorl; -
rem pcmturc and relatrve humrdrty as parameters for measurement 1 he: ob;ectrves ofthe systern were s,
to provrdepreclsron agrlcultme and rrngatlt)n to increase: the agrrcultural productlon te provrde.,. '
precrse mnmtormg system-and to use resources at the fu!lest extends s0 as to: grve eff(;lent syﬂstem : "
The system was analyaed fcn 3-4 months for calculatmg evapotransprratron rate For more p.rec:lse A

' results the system should be analyzed f01 _3-4 seasons Some of the researchers deve[oped a remote,- o
'momtormg, system m. agrlcultmal éreenhonse usrng w;reless sensor and short message servrce“ o
(QM?) The system was applled to strawberry farm and has capabrlrty to measare drfferent levels of :
temperature and thus provrdmg the neeessary mformatlon to the farmers 50 that early precautron' |

steps can be: taken System was drvrded into four parts namely data acqu1srt10n data commumcatlon '3_

g -



_ dam pr{,sentatlon and alcrl nottf‘cauon wh1ch also allowcd the reverse commumcat:on i from
_faimcn sndc 1o the ba:,e statlon The system was. cosl effectwe and rehable Thc system can be made

_ more e.ff'ectwe by conmdering other env1ronmental parameters and by usmg recent techno]ogles suoh

_as arm"ual mtelllgcnce, ncura! network ctc .
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CHAPTER THREE .
METHODOLOGY )

In the existing sybtcm farmers have to tiavel to f'elds often at odd hOLIFb_]USt to swatch ()N/OF}" K

the . motor due to. e:rattc powcr supply. Exlstmg a;ds llke auto starters are unrehablc and ek e

'7 mcapablc of commumcatuw the operatmg state. ofthc motor to the farmer especmily when a"'_ i

' _farme: has more than one motor pump set; he h’lS to run around to make sure that all the motor :
pudIps aiv \/\ullxillg w wen the power is dlelablc At l:mea, m0t01 pumps are left runnmg forj;'
longer than what is necessary because of the effort mvolved in. sw:tchmg OFF the motor. Thxs.'.'
leads to wastage of both electr1c1ty and. water A '

The connections between the two moblies are clone using - GSM The GSM modu]c and" ;

mtcroconttoiler are connected usmg UART. (umversal asynchronous receiver / tranSmmer)- t

When the mmsture sensor senses the low mousture content of the soxl it gwes a SIgnal to the'
microcontroller. Fhe mtcrowntro“er then owes a signal to the called moblle (whlch is kept m"

the auto answer ing mode) The called moblle actlvates the bu77er

. MICROCON -

Figure 3.0: bleck dlagram of Desngn and Implementat:on of a GSM Based Irngahon Automatmn
System . : o : ;
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Figured. 2 (‘lrcmt Dmgmm of Dcswn and lmplementatlon ofa GSM Based Irr:oatlon
' ‘Automation System ' ;

Therefore when callmg mobile calts |ts md:eatmg the valve needs to be open By pressmg the

button in . lhe cailed functton the s:bnal is given back to “the mlerocentrolter The-f,‘_':

mlcrocontroller gives sngnal to the valves which causes it to get open. The water is given to the

root of the plant drop by drop, and when. the moisture content becemes sufflment the sensor - i

senses this and gives back the SIgnal mlcrocontroller ’Fhen by. pressmg the button in the calling

function again, the valve is made oft. The power suppl needed by the conlro[img system is

+5V The entire unit is as shown in figure above. The onlv extra dewces atlached are lme drwer il

chips eapable oftransformmg the TTL level sngnals to’ lme voltages and vice versa The Atme!_l

AVR core combmes a rlch 1nstructlon set W1th 32 generai purpose workmg regtsters All thew 5y

32 reeisters are dnectlv connected to lhe Arlthmetle Loglc Unit (ALU), aI!owmg two:
.'.ndependent reglsters to be aecessed ina bmgle instruction executed in one clock cycle The_ e
resulting aleh!teetu:e is more code eff'c;ent while dchlevmg throughputs up to ten tlmes faster A

than convent!onal CI‘QC‘ mlcrocontlo lers

18



The A lmwa%”&’l‘ prowdeb the followmg featureS' 32Kbytes of ln—Syatem Progralnmable." S

Flash with Read-While- Wnte capab[lltlcs levtes EEPROM 2Kbytes SRAM 23. general

purpose /O lines, 32 general purpose worl..mg reg:sterb Real Tlme Counter (RTC), three B

flexible Timer/C ounters with compale modes and PWM, 1 senal programmable USARTs 1
byte-oriented 2-wire Senal lnterfaee (I2C) a6- channel 10- blt ADC (8 channela in TQFP and..".‘ -
QF \wvu F packages) a programmable Watchdog Tlmer wrth mtemal Oscdiator an SPI ser1al oy

port, and six soﬁwale selectable power savmg modes. The Idle mode stops the CPU whlle e

altowing the SRAM, Tlmer/Counfera SPI port, and mterrupt system to contmue functlomng .

¢ Power-down mode saves the register contents but f'reezes the Oscillator, drsablmg all other |

citip functions until the next interrupt or hardware reset. In Power-save mode, the asynchronous'

tmer continues to run, allowrng the user-to ma:ntam a tlmer base while: the rest ofthe device LR

i sleeping. lhe ADC Noise Roductlon mode stops the CPU and- all /0 modules except ‘if'-

rsynchronous timer and ADC to mlmml?e swnehlng, noise durmo ADC' conversions. In _

Standby mode, the Lryatal/resonatm osullatorls runnmg whlle the rest of the dewce is sleepmg =

[his allows very fast start- -up combmed with low power consumptlon In Fxtended btandby gy

niwcke. both  the  main oscnllalor and the asynchronous ‘timer connnue to un.

\tnel offers the Q Touch library for embeddmg capacmve touch buttona sl1de1s and wheels

functonality into AVR mlcrocont:ollers The patented charge—transfer mgnal acqula:tion offers %

tobunt sensing and includes fully de- bounced reportmg of'toueh keys and mcludes AdJacent,-—, PR

v Suppression technology for unamblguous deteotlor1 of key events. The, _easy-to-use Q o ww

Lauich Suite tol chain allows you to explore; develop and debug your own'toiich applications: *.

[ter device is manufactured using Atmel’shigh dens’ity Vnon-3V0|atile memory'teehnology~ The .

Owz-chip ISP Flash allows the program mem01 y to be reprogrammed In-System through an SPI

serial interface, by a conventional nonvolatde memory programmer or by an On Chlp Boot £ o,

program running on the A\/R core.

The Beot program can use any interface to download the applieatlon program in Lhe i

Application Flas sh memmy Softwate :n the Boot Flash sect:on w:ll contmue to run whlle the o £ ]

'\r*o”icauo: llash section  is updated plowdmg true Read Whtle Write operatlon By:' T o |

comibining an 8- bit RISC CPU with In- Syatem Self—Programmable Flash ona monollthle cth, A

e Atmel AT meuaﬁ&/l‘ is a powerful micr oconooilel that provxdes a hlghly ﬂex1ble and cost

o
1

fietive solution to many embedded control appllcatlons



Fl1e AT :110'1&328 is supported with a full suite of proglam and system d:.,w opmant tools

- including: -C, (‘ompnlcns, Macro Assemblers, and Program Debuggm/onnuhtors In-Circuit

Emulators, and Evaluation kits.

L

L

- ¥YCC

-Pin Descriptions

Digital su_pply_v'oltage_.'
GND
Glound

_ Port B (PB [7 0]) XTALI/XTAL2/T OSCI/T OSCZ

. Port B is an 8-bit bi-directional /0 port with internal pull-up resistors (seiccted for it

bit).

T hc Port B output buffers have symmetnca! drive, characterlstrcs with both high

~and source capablllty ‘As mputs Port B pins, ‘Lhat are externally pulled low will soun

current if the pul] up resistors are activated.

The PortB mm are tri- stated when a reset condmon bccomcs active. even if the o

- is not runnmg
~ Port C (PC[5:0])
55, Po‘.r‘t-Cis 5'7 bit bi- 'dir'ectional /o port-with f'l1tetnal ‘pu]! -up :;esiQtof-s'("clcutcd for each

- blt) The PC[S 0] output buffers have symmetrlcal drive characterlst:us with both high

~ sink and source Capdblhty As mputs Port C pins that are extemally pulled low will

source current 'if the pu![ -up :emstors are actlvated The Port C pm,s are tri-stated when

areset condmon becomes actwe even li the clock is not runnmg
-PC6/RESLI‘ o | |
. i e ngrr)ISBL I"ubu is p:oé,mmnn.d PCG is uscd as an I/O pln ‘\Iou. that the

- Clﬁbt[‘lca] characterlstlcs of PC6 differ trom thObB of thc othu‘ pins of Port (.

It lhe RSTD]QBL Fuse is programmed PC6 is used as a Reqet mput A low Jevel on

: thlS pm for longer than the mmlmum pulse lenoth will gcncrau, a Reset, even if the

"rclock is not runmng Sharter pulscs are not guarantecd to gcnuatc a Reset,

20



V1.

VI

I he various special features of Port C, are elaborated in the Alternate Functions of Port

C sccliqn.
Port D (PD‘U:O]) )

Port D is an 8 blt bi- dll‘thlOﬂa] 1/0 port w1th mtemal pull up res:stors (selectcd for each

bit). The Pmt D output buffers have. symmetrlcal drive characterlstlcs thh both hlgh' -

sink and source capability. As inputs, Port D pins that:are. externally pulled low w:ll_-

source current if the pull- up I‘C‘EbISlOI‘b are activated. The Port D pins are tri- stated when '

a reset condmon bccomes actwe even if the clock is not running. -

AVCC isthe supply voltage pm forthe A/D Converter PC [3 0], and PE [3 2] It should y

be c\temally connected to VCC, even :fthe ADC is not used If the ADC is usad it -

SIS o Conneued to vee through a IOW pass filter. Note that PC [6 4] use digltal'j
supply \foltape VCC ' : ‘ _ ‘
AREF

AREF is the analog reference pin for the A/D Convclrter_‘. i
ADC [7:6) (TQFP and VFQFN Package Only)

FQEP and V FQEN packqgc, ADC[7:6] serve as ana:'logihputs to the A/D qonvértéf.

These pins are powered from ;Iié analog éupply and serve as .10-bit ADG__c_;hanne_ls'.

SOFTWARE USED .

Px-oteus' Design Suite

The Proteus Pcwrn Sulte isa plopnetary softwate too] suite used pnmaraly for e[cctromc’ s

design automation. The :,oftwalc is used mainly by electronic demgn engmeers and techmuans- e

'o create schiematics and electronic pl‘llltb for manufacturmg prlnted c1rcu1t_b0_ards. A

11

It was dwe]opud in Ymkshnre, England by Lab cemer Electmmcs Ltd and is avaliabie in .

English, Frcnch Spamsh and Chmese
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* The first version of what is now the Proteus Desngn Suite was called PC B and was wrltten by? .
L woitipeiy shilunan, John Jameson fo1 DOS in 1988 Sehematre Caplure suppon followed_ e

in 1990, mth a port: 10 ‘the Wlndows enwronment shortly thereaftel Mixed mode SPICE

- Simulation was lnst mtenrated into Proteus in 1996 and mlcroeontroller s:mulat:on then arrwed"‘_r-',_'

in Proteus in 14998 Shape based auto 1out1ng ‘was. added in 2002 and 2006 saw another major-_“

moduu update w1th 3D Board V;suahzanon More recently, a dedrcated IDE for simulatlon."r S e

was added in 2011 and MCAD lmoort/export ‘was meluded m 20l5 Feature led produet'
releases are lypreally blannual whlle mamtenanee based serwee paeks are released as requ:red e
The Proteus Deslgn Surte isa Wmdows appheatlon for sehematne capture srmulatlon and PCB o

layout design. It can be purehased in‘many eonhgurat:ons dependmg on the size of deslgns'

being produced and the requ:remems for mleroeontroller srmulatlon All PCB Desrgn produets . et

wlude an auto- router and basic inixed mode SPICE SImulatlon eapablhtles Sehematle eapture'
i e roteus Design ‘>une is used for both the simulation ofdesrgns and as the. deslgn phase. _'
¢ PCB layout pl’OjCot It is therefore a eore eomponent and 1s meluded with all produet' y

Jntigurations.

32 Arduino' N

Cipen-source hardware shares’ mueh oFthe punelp!es and apploaeh or free and open souree_ :
fvare. In palln.ular we believe that people should be able to study our hardware to
waderstond how it works; make c.hanges 1o ll‘ and share those ehanges To faelhtate 1hrs we T
s¢ all of the original des:gn f'les (Eagle CAD) for the Arduino hardware These f'les are -
licensed under a Creative Commons Attrlbutlon Share Allke lieense ‘which allows for both g
sersonal and commercial derivative works as ‘long as they eredit Ardumo and. release the|r-'-
dons under the: same Ileense The Arduino softwate is also open souree T he source code for
the tava unuonment is released under the GPL and’ the C/C-H mreroeontrolle: llbrarles arej '
under the LGPL. o '

You can buy an Arduino board from the official store online or from-one "of the d‘istribul'ors -

listed on this paﬂe If you d prefer to burld your own, see the Ardumo Smgle Srded Serlal board . g

which can be easily etched and assembled

The officizl Arduine boalds are the ones hsted on the produet page These are boards whose:_‘

maiufacturers w*rl\ with the Ardumo team to ensure a good user experlenee. eompatlblhty‘

%y the Arduino, software, an.d a quality product. In retur_n for their s-ta_tus as ,oﬁ'eral boards,': '
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the manufacturers pay a licensing fee to the Arduino team to support the further development.

of the project.

Sedvie arduinu bulh\'a‘u'c

The '\rrln;no hnguagc is: merely a set of' (‘/C - Functlons that can be called from your code i ai

Your sketch undetgocs minor changes (e.g. automatic gcncratlon of function prototypeﬂ) and_ e
then is passed directly to a C/CH+. compiler. (avr-g++). All standard C and & constructs::f‘? o
supported by avr-g++ should work in Ardumo For.more detalls see the page on the Ardumo Al e

build process.

3.3, MATERIALS USED

Name of Lomponent

Diagram

function

" GPRSAG Serial GPRS/
» GSM Module GPRS Pro :

verial A6 GPRS Gfbl\d
iadnle Core DIY -
Vo slmment Bovard

“This is professional version .

serial GSM / GPRS core

"devclopment board based on.

GPRS A6 -module. It Supports

| dual-band GSM/GPRS -

network, available for GPRS ;
and SMS message data remote -

S transmlssmn

N IW EU Plug
Submersible Water Pump,

: 'It s wbmcrﬁtble watcr pump

whether in fresh watel

saltwater

‘,;..-‘-',A.Flow rate is ad Justdble w1th .
- knob in front of the pump. thl
-.2-suction cups at the bottom -

and to be used in water only

l’ush button sw:tch

a switch is an-electronic -

~|'¢lectronics, a switch is an

electrical component t—hat’cztri-

| break an electric. circuit;

interrupting the current or -

(diverting it from. one conductor
‘1o anothu ‘




LED

Led’s are connect to the ports

| of microcontroller by using

transistors and resisters. Led’s
are glow from external supply
instead of microcontroller

RELAYS

is.an electromagnetic device

“which is used to isolate two

circuits electrically and connett
them magnetically

POTENTIOMETER

Is a three-terminal resistor with
a sliding or rotating contact ih u
forms an adjustable volitage
divider, If only two terminals
are used, one end and the
‘wiper, it acts as a variable
resistor or rheostat.

TRANSISTORS

| A Transistor is a semiconductor

device used to amplify and

|.switch electronie signals and

electrical power. Transistors
works wonderfully for =
computer production. With -

| smart engineering, Transistors
“help computers power through

huge numbers of calculations in
-ashorttime-

] UNWERSITY l"iBRAR\'-

FEDEhL UNTVERSITY
OVE - EXITY “

LOvrey




LCD DISPLAY

To generate any desired !
‘character that can be formed
using a dot matrix. To. -
distinguish between these two
data areas, the hex command
| byte 80 will be used to signify
_that the display RAM address
| O0h will be chosen Portl is
{ used to furnish the command
data type, and potts 3.2 to 3.4
furnish register select and
_read/write levels.




DIODES

| A Diode is a semiconductor device, which

allows the current to flow easily in one
direction, and provides a very high resistance
when the current flows in the reverse direction.
The direction in which current flow easily, with
little resistance, is called forward direction an‘l
the opposing direction is called reverse
direction. i

“ATm cgal328

The Atmel. AVR core combines a rich _
instruction set with 32 general purpose workiag
registers‘.'AIJ the 32 registers are directly
connected to the Arithmetic Logic Unit ¢ A1«

| allowing two.independent registers to be

accessed in a single instruction executed in o
clock cycle: The resulting architecture is mot.
code efficient while achieving throughputs 1
to ten times faster than conventional CI5C

1 microcontrollers.

Table: materials used
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 CHAPTER FOUR
RESULTS AND DISCUSSIONS

The wstem is des;gn o ungate a taimland with :cspect to the control gwen b} the user the
samulatxon below shows the process how it donc The soil moisture sensor start by glvme the o
report on the moisture condltlon of the Iand at the partlcular tlme wet 5011 w1ll be more‘

ey il The suil ii.Ux‘.ﬂ.Lh\. SCNSOr modult has a compa:ator in it.

The voltage from the prongs and the predeﬂned voltage are compared and the output of
the comparator is high only when- the soﬂ condlt:on IS dry -

This output from the soil moisture sensor is given to the analogue input pm (Pln 2=~ RAO) of
the mucrocontroller The mlcrocontroller contmuously monitors the analogue mput pm

When the moisture in the 50|i is-above the thresho!d the microcontroller dlspiays a e
message menttomng the same. and the motor is off

When the output from the soil mmsture sensor is hlgh L&, the moisture of the soil is iess _
This will trigger the microcontroiler and displays an approprnate message on. the LCD and the'
output of the mlcrocontroller which is connected to the base of the transrstor is high.

When the transistor is turned on, the retay coul gets energlzed and turns on the motor The -
LED is also turned on and acts as an indicator. '

When the moisture of the soil reaches the threshold. value the output of the 5011 morsture ; '
sensor send a signal to the. controller Wthh make it to send messages to the user soasto
send @ Lontroi to the system and message rece:ved by the user makes the rnotor turn off

As'soon as the: system is powel on, it gwes a dtspiay on the LCD as show in the' dlagl am below"_

(rom simulation

~ Figure 4.1: simulation result 1
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Figure 4.2 simulation resuli 2

Figure 4.3: simulation result-3

Then soil moisture sensor Will'-sénd a signalr to LCD to state the }irese'nt condi-ti'ori of the soil

mayvbe water is nCded or not.to Latciul[y 'mknowledﬂc the pres»nt state whetehy afthe prescnt 4%, 1

T T S \.“) i .:m'lub b.gnum I.U Lite uunuul er o let ht. (JSI\/I moduic, Opt lUl a d lchL.\L. B

from the user in mebsagmg or calimo The system use c.alllm7 at initial to let the user know that .

water is neede dasa matter of urgent 1fthe user was. unable to get the call it now then sends a

message ¢ to fnc uscr
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The message that will be send to the user is show below;

CAler b Tiners Farrs meeds -0
-O.J-.J(I-_"-L.L'.;" “y. f'ficnrua iss cni)ﬂc—:cr'nl..
: \'n‘. l..-ﬂ!"
Alect! The Facen s vaccte -
weetting. (Moins is absaent..

TR LG e

Mlert) The Farem r";c_x-)ds:; :
woelting. send L Lo
initiolise weblbing

Figure 4.4: simulation result 4

Therefore the lcprﬂSt‘ ofthe user will cont:oi the systcm |fthe user, scnd 1 as >how Above -

- the system will wet the land and- as-soon as the: bOll mmsture dlscove:ed that lhe 5011 molqtmel
is in good condmon it will send another message to the uscr for control the system to stop the
wetting and as soon as the user scnd a |esponqe measage to stop the pump to- the systcm lhplr" '
pump stop nnmedmtely ‘ ; N
Alsoifati nmal the bOIl momtu: eis good then ihe sy:.tem remain in waiting modc t:ll the senbor_ i

SUiist uiJ\n..’::b.
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CHAPTER FIVE

CONCLUSION AND RECOMMI NDAT_I'_ONS. \

lrrigation has becn the bacLbonc of. human cw:llzatlon 51nce man has started ag,nculture As

the gencration evoived man developed many methods’ of irri lgatlon to suppiy water to the land.
In th present su,narlo on conservation oi water is ofhtgh 1mpmtancc Present wmk Is. attempts_
to save the na.[ural resolurces ‘available for'human kind. By .contm‘uously monitoring the_status E
of the soil, we can control the flow of water and thereby reduce the ‘was-_tage. By knowing the
‘status of moisture and tempera.tm-c.thr‘éugh GSM with the use of moisture and temperatu'ré

sensors, water ﬂow can he controlled byjuqt sending a meSsagL fr om our moblke Consuvatlon. i

ol water and labor: Since 1l\e aVGECtTI‘? are automatic. thev do not Jequlre continuous monitoring .

by labor. System and operational flexibility: As desired, any valve can be controlied a]ong W,_ith
the pump and increases the ef’Féiency of water use. If water is stored in tanks at irrigation laﬁds
one can get the status of the status of the water level tempcrature sensor and mov;ture contem ‘
in soil through SMS generator by microcontroller present at the 1rrigatlon land. The des'lgn IS
losw power, Iow cost. small size, tobust and hwh]y vc:satlle “Thus, th:s system uVD]dS over

rigation, under uutrat:on ‘top soil erosion and reduce the wastage of walter. ]‘he mam
advantage is that the system’s action can he changed accordmgj to the sxtuatl_on (cll‘ops,.weatl1er'
Londll'oz.., soil ete.), By i:ﬁp!emcm‘int)t this system, agricuhura'!- horticultural la.‘nd-s' parks,
““ld\.nb goif courses can be irrigated. Thus 1|‘HS syatcm is cheaper and cﬁ"qcnt when”"-

compared to other [ypt, of aulomation system.’

CivLviiihcia HISE PROJECLLOr Turlaer research on the amount ol water, rcqiniréd for e.a‘lc-h--[.Jlant : f--
I laree scale applications, hlgh sensitivity sansms can be :mplumentcd ‘whereby a study - can '
be conducted to know a typical sensor useful fora pamcutar large an.as of agncuitmal lands.
A stand by baltery or- Sold! cells can be. implemented for the, module and the pump which comes -
into use in case of power cuts (cells). A qcoondaly pump can be used in case of “a![ute ofthe o

pl.m') Also g pump with hwhu‘ etﬁu,lencx can be used.
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APPILNDI(,ES
| CODES USED FOR PROGRAMING

f#mclude <L|qu|dCrystal h>

~char phpne,_no[]="_+23.48058090635";

//. initialize th.e-liAbra_ry_'With the hu‘mbers of'trh'e interface pins.

 LiquidCrystal led(12, 11, 5, 4, 3, 2);

/J/ REGISTER SELECT PIN,ENABLE PIN;D4 PIN,DS PIN, DG PIN, D7PIN
int rﬁanual_; 6';' | Fo

| int‘soils_e_nsor'.z'-’/‘; |

it ,soiiled'=13;_t '
iﬁ't pUm.r.)'=-9; £

_int s_tandb\,r = 10;

| mt analcginput = 0;. :

_ ‘fi_qat' vout = 0.0; |
float vin'= 0. 0 -

e D1 100ANN N rpcictanco '\fm "‘100'() -see text?

: -'-ﬂoat R2 10000 0; // re5|stance of RZ (IOK) see te::«t1 -

mt value 0

void setu p(.) -{ .
. Senai beg1n(9600)

h 'deiay(zoom

: pmMode{anaioglnput ENPUT)

pmMode(manua! INPUT)

pi nModé‘( sta_ndby;- OUTPUT) o

' "pinMode_{sqi]led,—:QUTPUT); N



digitalWrite (pump, LOW);
digitalwrite(soilled, LOW);

digitalWrite(standby,LOW);

void loop() {
int manualbt = digitalRead(manual);
it soilmorsture = digitalRead(soilsensor);
vaiue = analogRead(analoginput):

vout = value * (250.0 / 1024.0); // see text
v Voal g e ihacriieg ),

iflmanualbt ==HIGH){

lcd.setCursor(0,1);

led.print{"Manual Mode e

delay(1000);

if (vine24) {

led.setCursor(0,1);
led.print{"MAINS ABSENT ")
delay(1000);

igitalvwiite (pump, LUW);
digitalWrite(soilled, HIGH);
delay(1000);

digitalWrite(soilled, LOW);
deiay(1000);digitaiWrite(soiH.;ed{H!GH);
delay{1000);

digitalwrite(soilled, LOW);
delay(1000);digitalWrite(soilled, HIGH):
delay(1000);

digitalWrite(soilled, LOW);
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delay(1000);
vin=0.0;//statement to quash undesired reading |
}elsa
lcd.setCursor(0,1);
led. print("MAINS PRESENT )
delay(2000);
led.setCursor(0, 1);
led.print("AC INPUT=");
fcd.print(vin);

delay(2000);

int pumprmonitor =digitalRead{pump);

finumnmonitor == HIGH){

lcd.setCursor(0,1);
led.print("PUMP ON "y
digitalWrite(pump, HIGH);
//digitalWrite(pumpon,HIGH);
digitalWrite{soilled, HIGH);
delay(1000);
digitalwrite(soilled,LOW);
delay(1000);digitalWrite(soilled, HIGH);

Aevia 100N -

digitalWrite(soilled, LOW);
delay(1000);digitalWrite(soilled, HIGH);
delay({1000); |
digitalWrite(soilled,LOW);
delay(1000);
digitalWrite(standby,LOW);
Jelse{

lcd.setCursor(0,1);
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led. print("Starting Pump: ")

delay(2000);

led.setCursor(0,1); -

led.print("Starting Pump>> g
Poannmy.

digitalWrite(pump, HIGH);

//digitaiwrite(pumpon,HIGH):

pielse{

J/IAUTOMATIC
if(scilmaisture ==LOW){
lcd.setCursor(0,1});

i

lcd.print("Plant is Wetted ");

digitalWrite(pump, LOW);
digitalWrite(soilled,LOW);
digitalWrite(standhy,HIGH);
delay(1000);} else{
digitalWrite(soilled, HIGH);
lcd.setCursor(0,1);
led.print("Plant is Dry ");
delay(1000);
digitalWriLe(pump, LOW);

ey
et e .L\.;\,.-LA.;u.‘uuni,_.u\d'v;,

digitalWrit’e(slandby,LOW);

delay(1000);

if (vin<24) {
lcd.setCursor(0,1);

lcd.print("MAINS ABSENT 1
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delay{1000);
digitalWrite(pump, LOW);
digitalwrite(soilled, HIGH);

vin=0.0;//statement to quash undesired reading |

lcd.setCursor(0,1);
fed. print("MAINS PRESENT "),
delay(2000);
led.setCursor(0, 1);
led.print("AC INPUT=");
lcd.print{vin);
delay(2000);
//SMS
lcd.setCursar(0,1);
UL SCNUiHiE oD, H
delay(2000);
led.setCursor(0,1);
led.print(*Sending SMs.. "),
delay(2000);
icd.setCursor(0,1);
led.print("Sending SMS... “);
delay{2000);
led.setCursor(0,1);
led. print("Sending SMS.... "');
delay|£U00);
lcd.setCursor(0,1);
icd.print("Sending SMS..... ");
delay(2000);

Serial. printin("AT+CMGF=1");
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delay(2000);
Serial.print("AT+CMGS=\"");
Serial.print(phone_no);
Serial.write{0x22);
Serialwrite(0x00D); // hex equivalent of Carraige return
Serial.write{Ox0A); // hex equivalent of newline
delay(2000);
Serial.print("Alert! MAINS is Present. The farm needs wetting, send 1 to initialise wetting.");
delay(500);
Serial.printin (char(26));//the ASCII code of the ctri+z is 26
delay(1000);
led.setCursor(0,1);
led. print{"Message sent! ")
delay(2000);
//RECEIVING MODE
Seriai.printin("AT+CMGF=1\r");
delay(2000);
SeriabarintIn("ATHONMI=2 2,0.0,0"):
delay(2000);
lcd.setCursor(0,1);
led.print("Waiting. "
delay(1000);
led.setCursar(0,1);
led. print("Waiting.. i
delay(1000);

icd.setCursor(0,1);

lcd.print("Waiting... "1
Aalagt1nnny.
lcd.setCursor(0,1);
led.print("Waiting. ... ";

delay(1000);
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led.setCursor(0,1);
led . print{"Waiting..... iy

delay(1000);
boolean state =false;

while (state == false) //Nothing eise will ever happen in the loop until state == true. This
allews you to wait Tor the button press

{
if (Serial.available()>0)
switch{Serial.read())
{
case '1":
digitalWrite(pump, HIGH);
digitalWrite(soilled, HIGH);
delay(1000);
digitalWrite(soilled, LOW);
delay(1000);
d&gitaIWrite(soJIlecf,I-HGH);
Aedav 100 -
digitalWrite(soilled, LOW):
delay(1000);
digitalwrite(soilled, HIGH):
delay(1000);
digi[aiWrite(soiHed,LOW];
delay(1000);
digitalWrite(standby,LOW);
break;

delay(1000);
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if(soilmoisture ==LOW){

lcd.setCursor(0,1);
led.print("Plant is Wetted s
delay(1000);

digitalWrite(pump, LOW);
digitalWrite(soilled,LOW);
digitalWrite(standby,HIGH);
delay(1000),

//5MS

led.setCursor(0,1);

led print("Sending SMS. ");
delay(2000);

led.setCursor(0,1);
lcd.print{"Sending SMS.. ")
delay(2000);

ledsetCursor(0,1);
fed.print("Sending SMS... ");
delay(2000);

lcd.setCursor(0,1);

led. print("Sending SMS.... b
delay(2000):

icd.setCursor(0,1);
led.print("Sending SMS.....  ");
delay(2000);
Serial.println("AT+CMGF=1");
delay(2000);
Serial.print("AT+CMGS=\""):
Serial.print(phone_noj;
Serial.write(0x22);
Serial.write(0x0OD); // hex equivalent of Carraige return

SocinbwritnlNxOA): [/ hex equivalent of newline
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delay(2000);
serial.print("Alert! Plant is wetted");

Ay LGy,
Serial.printin (char(26));//the ASCII code of the ctri+z is 26
delay(1000),

lcd.setCursor(0,1);

led.print("Message sent! )y

delay(2000);

}else{

digitalWrite(soilled, HIGH);

led.selursorniu, Ly;
led.print("Plant is Dry B
delay(1000);
digitalWrite(pump, LOW);
//d;gitaIWrite(pumpon,LOW];

digitaIWri.re(standby,LOW);

delay(1000);

if (vin<24) {

led.setCursor(0,1);
lcd.print("IVIAING ABSENT "
delay(1000);

digitalWrite(pump, LOW);
digitalWrite(soilled, HIGH);

vin=0.0;//statement to quash un-desired reading |
/7SS

lcd.setCursor(0,1);

“led.print("Sending SMS. ")

delay(2000);
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led.setCursor(0,1);
fed.print("Sending SMS.. s

delay(2000);

led.setCursor(0,1);

led print{"Sending SMS. . ")

delay(2000);

fcd setCursor(0,1);

lecprint("Sending SMS.... B

delay(2000);

led.setCursor{0,1);

lcd.print("Sending SMS..... ")

delay(2000);
Serial.printin("AT+CMGF=1");
delay{2000);
Sovial arini("AT+ CMGS=\"");
Serial.print(phone_no);
Serial.write(0x22);
Serial.write(0x0D); // hex equivaient of Carraige return
Serial.write(0x0A); // hex equivalent of newline
delay(2000);
serial.print{"Alert! MAINS is absent and the farm needs wetting");
delay(500);
Serial.println (char(26));//the ASClI code of the ctri+z is 26
delay(1000j;
It el 1)

led.print{"Message sent! ':);

deiay(2000);
//RECEIVING MODE
Serial.printIn("AT+CMGF=1\r");

delay(2000);

Scriai.prfntin(“AT+CNMI=2,2,0,0,0”);
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delay{2000);
lcd.setCursor(0,1);
led print("Waiting, ki
delay(1000);
led.setCursor(0,1);
led.print("Waiting.. i
Gliay | AUUU);
lcd.setCursor(0,1);
led.print("Waiting... e
delay(1000});
lcd.setCursor(0,1);
led. print{"Waiting.... “);
delay(1000);
led.setCursor(0,1);
icd.print("Waiting..... ")

delay(1000);

}elsef
led.setCursor(0,1);
icd.print(”MAiNS PRESENT
delay(2000);
lcd.setCursor(Q, 1);
led.print("AC INPUT=");
lcd.print{vin);
delay(2000);
/SIS
led.setCursor(0,1);
led.print("Sending SMS.
delay(2000);

lcd.setCursor(0,1);



led.print("Sending SMS.. ");
delay(2000);

led.setCursor(0,1);

led print("Sending SMS... ");

delay(2000);

led.setCursor(0,1);

led.print("Sending SMS.... “;

detay (20001

icd.setCursor(0,1);

led.print("Sending SMS..... ")

delay(2000);
Serial.printIn("AT+CMGF=1");
delay{2000);
Serialprint("AT+CMGS=\"");
Serial.print{phone_no);
Serial.write(0x22);
Serial.write(0x0D); // hex equivalent of Carraige return
Serial write(0x0A); // hex equivalent of newline
delay(2000);
Serial.print("Alert! MAINS is. Present. The farm needs wetting, send 1 to initialise wetting.");
delay(SOO)’;
Serial.printin (char(26));//the AéCII code of the ctrl+z is 26
delay(.IOOD); l
lcd.setCursor(0,1);

Ian.print(“Messdge sent! ")

delay(2000); |
//RECEIVING MODE
Sorinl arintnl"AT+CMGF =1\ ")

delay(2000);
Seria[.p_rintfn(”ATJrCNMI=2,2,O,0,0");

delay(2000);
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lcd.setCursor(0,1);
led. print("Waiting. )
delay(1000);
led.setCursor(0,1);
led.print{"Waiting.. ")
delay(1000);
led.setCursor(0,1);
ch.print("Wai'ting... e
delay(1000);
Ldseledisoriu, L),
ch.print("Wairt'mg‘.;. ");
delay(1000);
lcd.setCursor(0,1);
led.print{"Waiting..... &
delay(1000);

broak:

//Do all your | pressed a button stuff

state = true; //The last thing you do after you do your press button stuff, Now the next
time through the loop it will ignore this section and move on to the next which can

//be ancther while or if or whatever you want to happen while the state is true
and you should be recording data. Just don't forget to check for your button

~ //in this section. Once you see the button again, do your stop stuff and set
your state = false;- '

}

47



