
\'

['rogress Report

Development of Web ancl N{obile en:rblecl Knol'lcclgc l}:rsecl Svstcrn lbr
identification *'ater quality of irrigation rntl suitabilitr of crops

Ye:rr,lan 201 0-.lan 2{)1 2

Introduction: Litcrature rcvierv

Water is vital to Ii1e. maintenzurce ol ecological balancc! ccouonric clcvelopnrent ancl

slrstenallce of civilization. Planning ancl nranargcn'lcn1 o1'u'ntcr rcsoLlfccs ancl its optimal
Llse are a nratter ol ur-9eucv lbr nrosl coirntrics o1'thc r'r,ollcl" anci cvcn nrofc so for Inclia
witli a hr-rge pclpr-rlation arrd incrcasing clcnrand o1'liroci. l:rcn n'itlr the lalgc ftclelal
investnrents in pollution control siucc 1972. thc prcsiclcut"s courrcil on i}rvilonulcl-lt
Quality rellorts that the nartior-r continueci to be clanraged by'pollution ancl nrisuse cllrvater
resollrces In ntatry arid anci senri-arici colrntrics uialcr is bcconring an increasinglv scalce
tcsollroe ancl planners are lirrced to considcr"anv sollrces ol rvAtcf that urighl bc Lrscd

ecot-tom ical l l, and e1'f-ecti vel -v to prollote lirrther cl c'u'e l o1t't ct t.

AglicultLrre is the priurary solll'ce of- live hoocl in n-rlal aleas. uhich ilccollnt lbr'7-5%r of
Inclia's popr-rlation and 80% of its poor. The lapid expansion ol'illigatiorr and clrairrage
infiastructure has been one ol'Inclia's nra.jor zichicvcnicnts. -l'ociar'. Inclia has movcci 1l'om

thc specter ancl acttralily of toocl iinports ancl peliociic lhnrincs to sell'sLrlUcicnt since the
earll 1970s" Recetrtlv estinr"tecl Inclia's in'igrtion rievelopnrcnt t,us at 113.5 M hu.

AboLrt 56% of tolal agricLrltLrlal plocluction conrcs h'unr irrisatccl aclicLrllr,rrc. uhich is

approrirlatell'35%, ol-thc uct so\\u alc:r. As pcr' \\/ollcl llarrli 1998 r'cltolt- total are:r

tutrclet'irrigated segr-)rent fbl tboci crops has incrcasccl to 42.9 N,1 lla in 1992. u'hich t'as
26.53 M IJa in 1971 ulrerc ils arca uncler non-irrigalecl scsnrcnt lol fbod crolts has

decleased to 43.f)l M FIa. n'hich u'as 52.i8 NI IIa in 1971 Illigrtion is rrainil'proviclcd
orr rvheat (84% of the toteil alea so\^'n vr'ith rvhcal is irrisatccl). r'icc (47'2,) and sugar canc
(88?'0). Cotton (3i%). pLrlscs (109ri,) anci coarse ce leals (10'X,) alc also it'rigateci to a lcsser
!'xtent

Fulthernrorc'. the spread o1'rn'igartion hus also enablecl clolt tlir'crsillcation. C'iop viclcls
have increasecl sr-rbstantialir,. and irrigatecl crops 1-l'ocluce nrrrch nrt'rlc tharr lainecl crops.
FIoneler. irli-catecl crop viclcls in oLrr cotrntrl arc still lorv rclativc to vielcls under
irrigation itr othcr countrics. -l'his is nrainlv cluc to poor \\alel ulrnaqcurent on the
nra-jority of the sLrr{hce conmrancl areas. The potentill lol irrigation to raisc brith
:rgricultulal prociuctivitl,ancl thc living stanclalcls o1'thc rLtral ltoor has lonc been
recognized. Irrigatcd agricultLrre occlrpies approrimrtcl-_v 17 perccnl o1'the rvorld's total
etrable lancl but the production liour tlris land cornl-r'iscs ntroul 3-l ltclccrrt o1'the u'orld
total. ln IIrdia. net ilrigatcd arca is elorrncl -5j nr hl. [:r Inrlia. 1-root'clLialit\'\\,atcl is Lrsccl fbr
ilrigatiou in ciifl:reut stlrtcs anil the potcntial vulics sir:.nilicarrtir'.

Irrigation is benelicial orrll' r.r'hcrr it is properll nranagccl arrcl contlollccl. AcieclLratc ancl

reliable knorvleclge as ri,cll as cxlteliencc about u'ntcl strpplr,. )'ielcl leslronses. ilrigatiou
el}icier-rc,v etc. is reclr-rircd. \\/hcn plcntl o1'' u'iltcr is avtilublc. lulnrers arc tcnrl'ltcrl tt'r



ovcr-irrigate their lartcls r,r'itirout [rcins conscioLrs ol'Irarirlirl cl'lcctcrl. Inrltlirctl soil
aet'a1iotl" itllbalaltce in tl-ttrients trptalic lcstrictccl root svsLe nt. loricitr of'nLrtricnts. loss ttf-
soil 1-errilit)'. soil erosiott. lll'oclLlclion o['harnrlirl gases. \\'atcl Jgggilu ul'c s()i1c s1'tite
halntfr,rI cf fecrt of irlproper irrigation.

One ltey poirtt in ttteeting r,r,orldwide serious challerrgcs lilic spiraling cicnrancl lirr 1b6cl.
clecliniltg cultivateci at'ca clLrc to popLrlation plcssLil'c. is tlrc ucloption ol'tcchnolosics.
particlrlarl) It T. bv fhnlcrs in agricultulal plocluction.

'l'he inlorlrtatiolt technologv plavccl an inrlroltant lolc in inlbnration uncl l<nou'lcclge
dissertrirration in tltc last dccacle.'l'hc Lrsage of Artillcial Intclligcnt (AI)tcchnolosies lilic
itrtow'leclge b:rsecl S),s1cnr(lillS) is Lrsecl tci transfcr inlirnralion ancl l<nou'leclgc in thc
altttclst all the clotlnins inclLrdirrg clrvilonnrcnt. aqricrr ltLrlc c1c Iras lrcconr0 llcccssaly
Accorclirig tO I--t'eeclntilt (lt)t)-5). KIIS is ".Jn (tutotnul(:(.1 ittf ot'trrrrlion trltltlit'trlit)n lltut u,\.c.\'

u tlulubu,va rtl knrn'ladgc tthottl u,strbfat'1" /he nrrnrbcr'. contplcrilr,ancl lulticl cltangc of
inforlllatiott in vielcl cxlcnsion lcclLiilc the clcrelclpnrcnt ol'intcrnct. rrilclcss. sltcllitcs ancl
nlobile basecl iltlitrtletion l'r'll()r't \,\ stcur to sLrppolt r icld crtcnsion. 'l hc r.r'iclcsplcacl
availabiiity ancl Llse ol" inlclnct" inlr':rnc1" uncl nrobilcs plor iclc Lhc opporrLrnit-r ttr
clisse luittate cxpertisc anci l<nou lcclge to nrass uLirlicrrccs. tll irrplcutcrrtinq KBS as
knor,i,lctlge servcls. it bcconrcs ccor.roinicallr fbasiblc. prolitablc. ancl ircncllcial to lscrs.
io pLrblish erpertisc utr thc Net or proviclc Know'lcdgc thloLrslr clcviccs lil<cr nrobilcs KllS
olr tliobiles catt sLlppol'ts a largc cl1'uscrs u'ho coilr.nrrnicatc rrith thc svstellt on rveb.
rllobiie etc. Now-a clat's is a u ircie ss trcncl. Intclligcnt agcnts is chunginr-l Lhc u,uv
conrr-r"r-rnication is gctting clonc in thc Infirrnntion Agc. llrc agclrts acl ()lt lrchrll'o1'thcir-
httt'tratr Llsers to per'{il'rl inlblnration uathering tlsl<s. sLrch as locatin!,irnil rreeessirrg
itllbt'ntatiort lt'ottt vat'ittrts soLu'ccs^ liltcling Lrrrr,i,'antcil inlirlnlrtioir- untl plor itlinu clecisiorr
sLlllport. fhtrs" the u icle sltrcacl ar.'ailabilitl' ancl usc ol' inte t'nut" i;t1r'rrrrct. rrncl nroIiie s

p|ovicle thc clpportLtttitt'lo clisscnrinate crpcrtise and linorilerigc to ntass aLrclienccs. Irr
particr-riat'. Wcb artcl ntobile tcchnologics 1-llovidc a nc\\ rnccliu lirl sh:rling inlbi'nriltiorr
about dccision sLlllporl ancl lt nc\\ nrcilns o1' clclircling iinorr lccigc rlccision srrpltort
capabiiities.

.Origin of the rcscarch problcnt

Inciia is the secottcl tttost;lopitlitrts nalion in the n'orlcl unrl .\sia's nrost pollLrtcri corrntlr'.
As iirr as lr,'attct'polllrtion is conccnrcd" it is on scconcl position. 'lhis rcllccts scrir)Lrsnuss
about lirture rcclr-rircntent of' non-ltitllLrtecl u'iitcr. 'lhis insl'rir.t... Lts to erlt-t.r out titis
resealch lvorl<.

Furtilcr. citvirotttttettt dc-graclation in (iujarat is on sccontl rrrrnrbcr ulicr'\,'lahallislr'a.
Accorclitl-{-I tcl state tovenlt}cnt lcpolt. (ruiarut hus lnolc tilrn ()0.()()0 inclLrstlial Lrnits o1'
chettticals. petrochenrical. phalnraccr-rlicals etc. OLrt o1'tlrcsc. (r5'),, urc largc anci ntccl iLrnt
scale pollr-rtirtg irrtlLrslt'ics'r,i'herc as -l-5'% o1'snrali scalc pollLrting inclLrstrres. I'rcltnrcnl
facilities at'e Itot ttltto s1:urclulcl anrl huzalcloLrs inrirrstlial \\astc nratcrill is poLrlecl irr rivcr.
u'liich pollutcs ttrlltcr. L.r'en citr likc SLrrat has onlr'-i0'),ir inciLrstrrril rurits having trcatnrcnt



facilities " All the rra-iot'rivers ancl streanrs lilic Kolak. Niahi. Danran Ganga. Anrlakhacli
etc. are in a bad state due to eilluent discharged bf incir-rstrv. PollLrtcci rccl colorecl u,ater is
seen llowir-rg in thc Sabarntati" releasecl bt,the (lontntor-r El'llLrcnt J-r'catnrcnl Plarrt (CETP)
in Vatva"

Water clLrality cleserves special attention becausc of its inrlrlicltions lirl al'{ccting the
pLrblic liealth.Poor qLralitv t.r"alcr nra\,be t'esponsiblc lbl slon,srou,tlt as rvcll as giaclLral
death of the piants. It nrn1, atfect nr-rtlitional r,'alue ol 1icld. 

.loxic 
ancl hazarclous

traterials can also enter ir-rto plants clr-re to poor \\'ater qLralitt'. ri'hich itl thc iatcl ntav be
harrlfr-rl fbr hunran Llody. For exanrplc: I-eaci conrpciuncls caLlse irirnrarr calcinogens and
are brain wreckers.

Indiatt fhrurers are lacing lots of problcnrs lil<c to r-n:ixir-nizc tlrcil cloit ltlociLrctivitl,. i11

assessit-tg water quality. sclecting pr()per crop accorcling to scasoit" buclgct ctc.. as thcl,clo
not getting proper gniclance. l''hev nccci tinrelv e\pclt udr ice io ntalic thent ntore
plod11c1i,. rrrd e onrpe titir e .

. I nterdisciplinary rclcvancc:

Ulbanization" inclustri:rlization" agricultull--rl practiccs c1c. hucl inrportunl ccolosical
it-npiicts on the r,tiatet c1Lralit1,. fronr both nricrobioloqicai rnd torici'rloqical ;toints o1'r'icrl'.
Providing adeclLtate anrourrt o1'ciLralitl'water rvill be the nrost cliticel challcngc of.the 21st
Centur1,. It is" theretbrc. clLrciiil to cxaurine all potential haz-alcls lclatcrl to thc Lrse ol
walet'by providiltg ltnorvledge to envilollreut people. plaucls. r'csciu'chels anrl scicntists.
lartlers etc^ With the c'levclopnrent of'this plc'rposecl rcscarch rvollt nrol'c rcliable
ir-rfbrntatiorr lvill be available to pcrson concr-nr in eusr riltr'. I'his sr"stcnt has also great
potential fbr wider application. Also. Irarurcr set proper !.r-riclance at eaclt anci cvcr'l tintc
so it redLrce water pollurtion problents tct sortre extent.

. Revierv of Research and Devclopnrent in thc Subiect:

Developed courrtries like L.Lrrope ancl Anrerica. has a highlv Lrscci lC-l in1:'astluctLrre that
inllurences its agricLrlturerl research thlough the shaling of infirlnration arrcl linorvleclge.
and creation olnew collaborations ancl partncrships firl rcsculch. r\t the'rr.ron.rc:r'rt. Aliica
artd Asia. is still clevelopinu IC1-Lrse in agricultLrral rcscalclr. ('onnecting lirnrcls trr

it-tt-tclvation in agricLrlture in thc Nrirtli iras bcen accorlplishccl throLrgh larnt rllglirriz-utiorrs
atrd pLrblic sector a-9cucics. In thc SoLrth. scvcral govctillcnts. srrclt as Vietnant.
Thailand. lndia. and Sor,rth Afiica. have initiatecl activitics to liiili agricrrltLrral rescarcir tcr

farmers thror,rgh the Ltse o1'ner,ri IC'l-. In botir cases. the need lirr ncs' intenlecliarics arrcl

agents 1br this Iinl<age lras ct-ltre to lirre.

Significance of thc stud1,

Water plays an inrpot1ant rolc throLrghout tlre liroci chain. fl'onr lirlnrs. to fbocl procL-ssin{
plar-rts and linally to consuurers n,ho clrinl, watcr. It is. thcrc{brcr. clucial to exantine all



potential hazards relatecl to thc r-rse olrvatcr. Attention ncccls to be given to all types of
water including the rvater Lrsed lbl clrinking pllrposes. rtiatcl usccl in cliflcrcnt pl'ocesses

:utd types o1'fbocls and waler usecl in agricultural practices. lt rs inrportant that tltc isst-tcs

relating to watet availability. clualitv of u,a1cr. treatnrcnt tcchniclLtes ancl clischarge o1'

treatecl u,atter are discussed orr a plioritl'basis to ct,olt,e a plan o1'action. Irinally,
preventive rather than rcmcdial actions should bc cmphasizctl. l-hLrs. to pt'evcnt this

sitr-ration fi rst identi 1'.vi n g qLral ity o I water becotrt es i tll portatrt.

The proposed lesealch rvorl,, will sLtllport in clccisiort nraliinl. lfr sLiitabrlitv attcl

acceptabilitl, olu'arter lbr if igation [r1' plor,icling I'nou'lccigc to r-cscat'chcrs" cttr it'trttt.t.tcttt

people. planner etc. Knou,leclgc o1' u'atcl pollLrtion clontairt u ill bc casilv avtrilable

tliror-rgl-r web based and ni,lbile basccl interface. J'hr-rs" pt'ol.rosctl rcscarch u,ot'li crtrt bc

r-rseft-rl ibr solving leal problents rclatecl to water 1'ol bcnellt o1'sc'rcictv lttrcl r'ptitrtLtttt

qualit.v cr.op prodr-rction n-iirrinrizing hcalth hazards can bc obtainecl.

Obiectives

The fbllowing objectives are achicvetl:

J'o clevelop u,orlting nrocicl fbr bcttcr firtte tiottitll
by exanrining clLralitv ancl evaluating thc clLralitl o1'

afea.

To iclentil,r' water c1r-ralitv paral.neters ancl stanclat'cls

for crops

To clevelolt Web basecl interlzicc lbr iclcntilrcation ol'irrigltion \\atcl'clLtalitv ltrtcl

sLritabi I ity' ol clops.

Methodology used for achieving ob.jcctives:

Assessn-ient of Water clLralitl, parauretels like pl1. lcnrpcrtture. etc unci stzrttclitrcls ol'
paranteters and heavy ntetals etc to bc applied. As inlorntatiort lclalccl to thcsc is not

contpiled auci not available at orre solrrce it has colleclccl througit varioLts sottlccs liltc

.journals. books. pollLrtion control boolilet. expelts etc. Also stLrcliecl lbllou'irtg tlotlcls:

PI.ANT/ds.' Although devclopntent o1- expclt svstcr-t.t uras startccl in l9(r0s. titis rvas

the first expert systenr in agricLrltLrle rcportecl in 19,9i b1'N4ichalsl<i et al. (1983). lt
r,r'as developecl 1br the cliagnoscs o1'soybcan cliscarscs in Illinois" IJSA. -flrcrcalicr

c'levelopurent continuccl ancj no\v il clal' rve flnci lot o1'such s\istcnrs ri,ith iliflcrcrtt
objectives.
Mango lnformation Nctx'ork: l'irc N4ango In[blnration Nctu'orli is an itrlbrtlirtion
service clesigned to ntanuge thc in1'rlnratiorr ncccls ol'lier' pllLlcrs in the l)hilippirrc
ntango inclustrl,."fhis site is conrrroclitl'spcci{lc ancl hrs rronthiv nltrlict irtlirrnrttiott
only on nrangoes. lts ccntriil norle is at tlrc f'hilippinc Council lbl AglicLrltLrle.

Forestry and Natr-rral Rcsourccs ltescalch ancl l)cvclopntcnt at l-os llaiios" Lagi-tttlt.

Philippines.

ol' thc spcci lic agro-cc()s)'stent
\\'i.ltcl' Lrsccl firl ilrigation in thc

1or in'igation ancl its suitability'



AgNPS (Agricultural Non-point Source): l'his is ltollutiotr trtoclel. u'hich was

developecl by the AgricultLrle I{esealch Sen,ice of thc LJ.S. I)epartttrettt o1'.,\gricLrltr-rt'e

(USDA) in cooperation with the Minnesotit l)ollution (,'otttrol Agerrc,v ancl the Soil

Conservation Se rvice o1' the USDA (Yor-u,g et al. 1989 & 1994). The rtroclel was

developed to analyze auci provic'lc estinrates ol't't-tnofl'vt,atcl' clLralrtl' frorlt aigricLrltLrral

watersl-ieds.

Agricultural Geo-'reterenced lnformation Sy'steln in South Africn: l-his is a u'eb

based ilfbrn-ration systeut that uses a geographical infbrrttittiotl systetl-t to prorride

ergricultural irlfbrnatiou irt South Af ica' It is to be rtsccl b)'lanllers thloLrgh lt'4Lrlti-

Purpose Con-iurunity Centers that provicie infbrntatiolt access throLrgh tcle-cctrters itr

Sor"rth Afl'ica.
National Slatus
Gyandoot: Gyarrclootvi is an initiative of the Govcn.urtettt ol'N4aclh1'a Pladesh to link

villages to the Internet 1'or infcinlaticin on goventalrce. hcalth. cclttcatiotl:ttlcl rltral

developntent. inclr-rcling agricultr-rle" through thc Sttttc Agricltltttt'lll l:rtcnsiott Svstctlt'

It has content in Hindi artcl I-.ngiish.

Raitamitra: Raitantitrar,ii (Farutcr's Irriencl) is an initiativc o[' the Statc (lor''et'tltrlent

of Kalnatalta, set-np to provide agriculture-relatecl irr[bnlatiort to ltrt'tllet's irl Karlrtada.

trt is linkeci to tlle State Agricttltnral Ilxtension S)'slc''tl ittrcl State AgricultLtral

Llniversities to provide better quality services to tltc- fl'anrcrs o1'the l(anriitalta state
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Sample Quality criteria fbr ilrigation uiater valLres olparanrcters arc as lclllow:

Knowledge Basecl Expert systell cleveloprreut process u'ill consists o1' clif'ferent slclls
Problen-r Identilrcation. Knclrvledge AcclLrisition. Knor,r,leclgc IrornrLrlation. I(nor.r'ledge
Represeutatiotr, KBS Inrplenrentatiorr. Veriflcation zutcl ValicJation. Dcplol,ment erud

Maintenance.

Inf-erence

Engine

IJser

Intellacc User

Domain
Expert

I(nowledge
Engineer

l(nou,
[]ase

ecige

Architecture of KBS

r The arcl-iitectttre of KBS has to clevelop having nrairr ltrLrr conrpouents: User
Ittterface. Inf-erence Engirres. Knowlcclge Base arrd I--.xplanation Moclr-rle .

. For intelligent Web based arrd Mobile based dilferent la),erq lilic I)resentation. Data.
Infonration and Knowleclge h:rs to be developccl

Quality Criteria

C :tss ol'irrigrrtit n Wafer
Very
goocl

Good Can bc usccl
Clan bc used
n'ith caution

[Jnsuitable
(barl)

Electrical ClorT ductivity
(EC) dS/nr

0-2.50 2.50-750 750-2.000 2.000-3.000 >3,000

Variable sodiurn
percentile (NA)

<20 20-40 40-60 60-80 >80

Soclium absorption
ratio (SAR)

<10 10-18 78-26 >26

Resiclue of socliurn
calbonate (RSC)
ms./r

<Ot) 66-133 >1 33

Chloric.les (Cl) mgli 0-142 142-249 2'+9-426 425-710 >710
Sulfates (SO.r 2) mg,/1 0-192 792-336 - 336-7t 576-960 >960



The brief description oleach ol'the conrpouent is as r-rnclt:r':

Donrain F.xpert: Dornain Expcrt is a pcrson rr,ith I'rrll linorr,ledgc of the

particular domain.

I(rroivledgc E,nsinecr: Knorr'lcdgc Enginccr is a pcrson l'ho clcsigns, huilcls

and debugs the linorvlcdge b:rsc rr'ith assisfance ol'cr;tcrt.

Krrorvledge Basc: It leprese nts a storchouse of thc linou,lcclgc prinritir,,cs available

to tlie s,vstenr" The knciri,leclge stored in Iinorvleclcc base cstablishcs thc sl,stenr's

capability to act as an expert. In genelal. knou'lccl-uc is slorccl in the lbrnr o['iacts

attd rules. br-rt the speciliecl schen-tcs r-rscd lbr stoling lhc in1'ornurtiort valt,greatll,.

Ir-rf-erence Iingine: -t'his is the nrost inrpoltant scllir.r,arc c(\nlp()ltr-nt trl'l..BS. It

evaluates and ntatiipt-rlates tlie facts ancl rules in a k:rou'leclge base. l'hen it ntalies

associations attd inf-erences resLrlting irr a reconrnrenclccl coLll'sc ol'actiou for a

r-rser. This process proclLrces arn inlerence chain. that is" linliing ol'thc valioits t-acts

and rules neeclecl to reacli llre conclusion. An inlclence cngine lises trvo basic

strategies or ptocesses t() creatc inf'elence chains zrncl lcach conclusions- lblr,i,arcl

attd bacl<r'v:rrcl chaininq. A fitrtrurrl t'lttrinin,q irrl':r'cncc stratcgv leaches a

conclusictn bi,appll,ing nrles to 1acts. l'lte inl'elcncrr cnsinc crautincs the ltrcntisc

olone rLrle at a tiure and scitns the l<noulcclge biisc 1o scc if il contains anv fircts

that satisfv the rltle's conciition. A btrc'lorurtl t'httining infe le ncc llr'occss.jLrstilics a

proposed conclusiotr b1"detelnrining if it u,ill lesult ulren rulcs ale altltliecl to the

I'acts.'fhr,rs. plocess starts rvith a h1'pothesis or goal ancl is saicl to bc goal clrivcn

and this goal is cot-npared to the conclusion o1'trach lr-rlc in the knov'u,lcclge basc.

User Interfhce: User Intcrfhcc is uscd to rc;rrcscnt tlre Iinorr,lct!gc in uscr

understandablc form.'l'lrc soltn'a re cn gi n ccr tl evclo ps [ ] scr I n tcrlhcc.

[-]ser: []se r is an entit\'" lvhich Lrses thc KIIS.

Devclopment Proccss of KIIS: Artr' ploblenr solvinu in solirr arc nr.rsl consists of'

activities lihe reqltiremcut specilication fbl Lrnclelstancling anci c:lcarlv stating lircr

probleni" design fbr clecicling a plan lirr a solLrtion. cocling lirl inrplerncnting thc plan

solrttion. testing 1or veritying thc inrpierlented plan. Fol snrali ploblcnrs thesc actir ilics

mav ttot be dorte ex;rlicitlv. FLrlthcr. fbr large srrstcrr.rs liiic I(llS. r,r'lrclc thc ploblcrl



solving activity rnay talte yeals ancl y'eals ancl rvhele nrrlrv people arc

development. proper clocume utation ancl represcutation is rcclr,rilecl .

irrvolved in

Various lif'e cycles are describeci fbr KBS developnrent process consists of-clif1'erent steps

havir-rg its own unique featule and a colrelation r,i,itlr other stagc f'l'hese steps alc- si\en as

under:

1 . Problem ldentiflcation

2. I(nowlecl ge Acq Lr i si tion

3. Knorvledge Fonr-rulation

4. I(nowleclge Replesentation

5. KBS lrnplenentation

6. Verifrcation and Valiciation

7. Deployment and Mair-rtain

Methodology lbr Uscr Interlace:

KRS to
Identify n,ater

quality for
irrigation

This is a prototrz;-re of ;r KIIS to iclenlifv n'ater cluaiitv fol
irrigahon. It is tlevekr;-rt'rl on the ps1p615c oi 1',ir.,ing assistartrce

to Lrsers r,rrhich inclucle farmr:r's, plant'r's, scicnlists eLc.

whenevel l-raving ploblenrs rellarcliniS watc:r t1ua1itr,. It is

highly hopeel thal this s)/sLetr nill s,ive berreiils Lo all uset's ancl

will help in rec'lucing ltrater pollution yuoLrler-us.

llnter ['H valuc: ----

Enter'[C Value : ---

Enter NAIi Value:
- (Cont. . ...)

GOAL: This water
sarnple is of very good
qtrality arrd stritable for
crops lilce lemon and
grapes.



Inf-erence Engine proviclcs a mcthodology fbr t'eatsc'rtrittg aboltt infbntlatiorl throLrgh

flrst orcler preclicate cirlculus o1'rule-bascd in the ltnou'lctlgc Lrase atlcl lbl lirrrllLrlirting

conclusior-rs. Forn'ar"cl chaining data clriven altpt'oaclt trill irc ttsccl itr the llrollosecl
architecture whele varioLrs l'unctions lrkc Prontptr-tsct'. I)eclLrcc" Slcpfbnvald.

Matcl-rthep. l.jsethen" -l-esti1. ancl Rente nrber" al'e irtclLrclccl. [)eclLrctivc rcasotliug elncl

nrodus pOnenS are used t1l reasolt attcl scilve clonlait't 1lt'oblcrlls.

I(porvlecige trase contaiuing fhcts" ltnor,,,ledge attcl rr.tlt's tteccssilrv lbl r-rttcjcrstiirlcling

ancl solving problent fi'ont hr-rntan experts in aclclitiort to ltrcts proviclecl b1'Lrsel clLr|iug

interactit'rp with the sVstell to nssisls ancl gLricles lhrlllcrs" lllatirlct's ctc. has to be

collectecl alcl categorized inlo flvc mait-t sroLtlls: clotttaill ltrlon'lcclge. pt"ef'ercnce

knou,leclge. probabilistic knorvleclge. use I data ancl process I'ttorr'leclge .

l'lte ntoclel will be bLrilt orr ar relation:tl ciatabasc that is localcd c)ll il \ iL'b-scl'vcl

keeping iti tlitrcl elccess arrd database fhctors lirl storirlg fircls.

Microsofi Visr.rirl str,rdio 2005 rvill be Lrsecl fol clevelopircnt lirt'u'eb irtlet'fhcc

A .l2N{t. tool will be Lrseci for thc clevelopnrcnt o1'ntobilc agcrrt arcilitcctLrrc atrcl its

interfircc.

Methotlologt,: To acliieve above statecl ob.jectives lollorving has

Assessrnent ol Water qr-rality paranteters like ph. tclttpcrtltLtrc. etc allcl stitllclalcls ol
parameters and heavy ntetals etc to be appliccl. As inlortrtlttiott relatccl to thcse is rtot

corlpilecl and not available at one soLlrce i1 has collcctecl tltt'otrgh val'iot-ts sottrces like
jor-rrnals" books. pollution cctntrctl bocllilct. cxltct'ts ctc.'[-ile cilllectcil inl'ortllittitrrl is

stored in erppropriate wa-vs r-rsiug preclic:rtc logic so tltat it cart bc savecl. ilrf'crrccl- arld

nranipulated at the later as attcl ri'lletl reqr-rired.

KBS developntenl proce ss will consists o1' clil'lcrcrtt stc;ls I)r'oble ll iclcrltilicrrtiotl.

Knowledge Acqr-risition. I(norvlcclge lrornrul:ttiott" Ktrciu lcclgc I{cplcscrtlatitlrl. KIIS

Inrplementation. Vcrihcation ancl Valiclation. Dcplor trtctrt rtrcl \lltitltcllatrcc.

The architecture o1' I(llS has to dcvelopecl havinu ntaitt ltrttr col'tlpol'lclrts: Ljscr

Interf-ace. lnf-erence Engirrcs" Knou'lecigc Basc ancl L.xplartatiort N4oclLrle.

For intelligent Web basecl ancl Mobilc basecl clifl!rcrtt lavcrs lil<c I)resetrtatiorl. Data"

Infbrn,ation and Ktrorvledge has to be clevelopecl

inf-erence Engir-ie plovides a ntethoclologl' lirr rcasoltittg airoLtt itllirt'tltatioll throLrgh

f-rrst order predicate calculus o1'r'Lrle-basecl irr the linor,r'lcclsc base attcl lirr lilrlllrlatirrg
conclusior-rs" Forwarcl chaining datir driven altproaclr is ttsccl irt the prollosecl

architectLrre where various fLrnctions likc Protllttltsct'. I)cclLrcc. Stcpfbln'arcl.

Matclithep. Usetheu. Testil. anci Itcrneurbet'. arc inclLrclccl. I)cclLtctivc reasotlitlg atrcl

modus ponens are usecl to reasoll atlil solve pt'tlblcrtls.

i(uor,vledge base containing fhc1s. iinowleclge anci t"ules ltccessttrY lbt' Lltlclerstatlclillg

aud solving problem fl'ctr-n huntalt experls in aclclitiort to lltcts 1-rt'oviclccl b)'t,sel'clr-u'illg



interaction with the systeur to assists and gLricles linrels. planucls ctc. has to be

collected and cartegorizecl into llve nrain groLllls: c'lonrain ltnou'lccige. pl'ef-elcncc

linon'ledge. probabilistic knou,leclge. r-rsel clata ancl pl'ocess ltrtorvleclge .

'f'hereafier, fbr ntaintainir-rs cc]nsistcncy of this I'norNlcclqc batse ontolt'ru1' lvill bc

created ancj extlaction olontologl,using sanrplc lLrlc 1l'onr Knorvlcc'lgc []ase is clortc.

lutelligent agents i,i,ill be useci in each conrponcut o1'\\/cb-basc-cl as ri'ell as Mobile
based l-las tcl design'ed arncl clcvelopecl..Primlrr),couccntration n,ill bc ort aqertts lilte
qLlery agents. se:irch agcnt. text ageltts etc.

Methodologl, for Web Basecl User Intcrface:

The n-rodel is bLrilt on a relational clatabase that rs locatcd ()n a \veLl-sclv'er l<ccltittg

in mind access and database factors for stoling facts.

The FITML-code is clytranricalll' generatercl through scrvcr-sicle scripts. fhc KBS
1or water qLrality ancl crop seleclion is nraintairted insic'ie tltesc scripts.

Witen usir-rg the systenr the usel collrects to the u'cb scrvct'r.r'iriclt processes the

reqLlest and sencls the lesult bacli as an [[-fML.-page to thc brou'ser o1'the user. On

the server'. I(BS fbr water clLrality'ancl clop suitabililv rl-l'r't ft'ont cc'rnt1-raring thc

paranreters values clo lot nrore activities.
'fhese activities throLrgli intclligcnt irgcr-rts u'ele cliscr-rsscd at thc latcr in this

chapter.

Mobile bascd Use r lnterface:

A XML-basecl mobile agent atrchitectr,trc is itsecl.

The ntobile phone user interlaces are clcvciopecl Lrsing.lava as a clcvcloltirrg tool.
A mobile agent systent design bascd on the usc of'XML-basecl agenl cocle. the

UDI)l registrv fbr agent registrartion ancl looltup/discovcr)'anci XN4I- Web Sen,ic,--

calls fbr rrobile agent intercc'rnrnrLtnication ancl ntigt'atiort.

[,]sing tlie built-irr Conrnron Object Reqncsl Brolter Arcltitectule (CiOI{13A). clzrta

and executiou reqr-rests are passecl through bach-ertcl .Iava class:lrcl thc resLrltittg

.Java Bcaus. Contrlunicating rvith the thrcc lor,i,er lave r* Data. Inibrntatiort. attcl

I(nowledge in the proposeci architectr-rrc. COI{llA collccts ancl scnrls thc rcqLtestecl

water diita.

To simplily calls. intrtut and outplrt paranrelcrs are corrvertecl into XMi. strings by

a cr-rstonrizeci XMI- pilrser. Alier the XM[- parscr rcasscnrbles the settings atrci

iulbnlation fl'ont the reqLlestcd rireather ciata. thc: linol'lerlgc cliscovcrv algoritlrnrs
are execLrted" Because the l<novvlcdge discovclv nrcthocls arc n'r'itten in.lAVA. the

ItBS r"rses.lava Nativc Intcrlhcc (.lNI) to c\ccLrte tlrc nrcthocls as shat'ecl liblalics.
Upon its return. al separate ('t i XMl. palsel lirlnrats llrc rcsLrll clatu.

Finally. the back-er-rcl r-rpdatcs the KBS onlinc intcr'lirce u'ith resr-rlts plcsenteci

the riser web brorvser or r-nobilc screen. Iu nrobilc baseil Lrscr intet'face. u'ot'kins
all fbur lal,ers ale alnrosl sanrc

Methodology' for valiclation ancl r,clillcation o1'proposcci I..llS : rcal case stLtclics car"r'ied

pout "
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Samplirrg of river water

Saruple water u'ill be tested attd analyzec'l itr laboratorv

Data r-natched to know'lcd-ee stored in l(nor,r'lcdge lrase and slclt'c in iinolvlec]ge

base for' lirrther prediction

The flrst one will be undertahen tci erralnate the clLrality o1'Sabat'ntttti rivel rvatcr thert rvas

r-rsed fbr irrigation on a'lon-u strip of famring lanci locatetl at oLrtsl(it'ts ol Ahrttedabad city
in the state of Gr,riarat. 

-fhe 
seconc'l oue was ft'onr lvattct'llorving through thc elllucrlt

channel to GLrlf of Ith:ltrbat. [JsLrallv fhlnrcrs at'e applvins \\astewitler lor in'igatiorl tbr
over a decade norv. 'flre oLrtconre of tlrc \iAter qLralitl Itas bcctt talicrt itttct accol.tllt to

cletenline the correctr-iess o1'clo;r selection sLtggestccl b1'titc clcvcloltccl Kl3S.

Conclusion :

Water plays an irlportant role tliroLrghout thc fbocl clrain. 1l'ont lat'tls. lo lbocl procr-ssirrg

plar-rts and linally to cousLrnters who dlinlt u,atcr. It is. thcrclblc" ct'Ltcial to exatrlitle all
potential hazards related to the usc ol\vater. Attention ncr:cls to bc givclt to all t1"pes of
water inclr-rding the water Lrsecl firr clrinliing pLlrlloses. \\jatcr Lrsecl in ciif{crertt ltrocesses
and types of fbods and watel used in agiicultural placticcs. lt is intpoltant that the isstres

relating to water availabilitl'. qLrality ol r,r'ater. trcatt-nent tcchniqr-tc-s anci clischargc ol
treated water are discr-rssecl on a priority'basis trt er'olve a plan o1'actiott. I"inalll',
preventive rafher th:rn rentcdial actions should bc cnrphasizctl.'l'hr-rs. to ltrevcttt this

sitr"ration first identifl,ing clLralitv of'ri'atet' becotttes itlpot'tltttt.

'l'l-ris research work will sLrppolt in clecision nralting lbr sLritabilitl ancl acceptabilit)'ol'

water 1br in'igation by ploviclitrg ltnolvlccl-uc tcl lcscarchers. crrr it't'rnrt.tr'nt pcr'rple. planttcr

etc. Know,leclge of w'ater pollLrtion clouraiu r'i'ill be eitsilv availlblc thrttLrgh iveb bascd ancj

rnobile based interface. ThLrs. this lesearch r,i,orl' is r-tscl'r-tl tirl solr irtg t'cal pt'oblctls

related to water fbL bene flt ol society and optinrLrnr c1lralitl' crop 1-rt'oclLtction nrirtirttizing

health hazarcls can be obtained.

J-lrus w,orhing n-rodel fbl better' lirncticlnirrg of tlic specific agro-ccos)/stetl" icie tttillcatiorl
ol water qr-rality paralneters and staudards lol irligation ancl its sLritabilit,r.' for crops attd

Web based interl'ace lol identiflcatiotr of irrigation water qLralitl ancl suitabilitl' o1'ct'o1-rs

hlrs hccrt tlcr clo|crl .
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