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ABSTRACT

Theobjectiveofthispaperistostudythelinearprogrammingalgorithmofthemathematicalmodel
ofagriculturalmachineryallocationwhentherearemanyfarmlandprojectsandcrossoperations.
Inthispaper,combinedwiththemechanizationprocessofcropsinXPCC,thelinearprogramming
algorithmofmathematicalmodelwasusedtoestablishtheallocationschemeofdifferentscales.All
equationsweresolvedandanalyzed,andtheallocationschemesofdifferentplantingscaleswere
compared.Itisalsoobservedthatthroughtheinteractiveconflictsinbetweenmultipleobjectivesa
solutionvectorcanbeanalyzed.TheresultsshowthattheactivitycostofScheme5wasthelowest,
only1,260yuanpermu,whichwasthebestwaytoequipagriculturalmachinery.Theresultspresent
thatitisofgreatsignificancetooptimizetheconfigurationofagriculturalmachinery.Theexperimental
resultspresentthattheportionofwaterwhichisreusedincomparisonwiththetotalwaterisgradually
increasingwhichleadstotheoverallreductioninwaterconsumption.

KEywoRdS
Agricultural Machinery Equipment, Linear Programming, Model

1. INTRodUCTIoN

Agriculturalmechanizationasanimportantpartofthewholemanagement,whethertheagricultural
machineryiscompleteornotisdirectlyrelatedtotheeconomicbenefitsofChina’smechanization.
Therefore,Tiechuanget al.(2018)onlybysettingupagriculturalmachineryreasonablyandreducing
the cost input as much as possible, can we realize the maximization of economic benefits. At
present,therearemanycalculationmethodsaboutagriculturalmachinery.Withthedevelopmentof
scienceandtechnologyinChina,therelatedengineeringtechnologyiswidelyusedinthefieldof
agriculturalmachinery.TheadventoftheInterneterahaspromotedtheapplicationofcomputerin
themathematicalplanningmodelofagriculturalmachinery.Langet al.(2018)inordertoimprove
theeconomicbenefitsofagriculturalmachineryallocation,theworkingtimeandworkloadofthe
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wholeprojectstageshouldbeconsideredinthemathematicalprogrammingmodelofagricultural
machineryallocation.

Theaccessibilityofresourcesintheregionplaysasignificantroleintheorganizationofthe
farm.Croptype,cropdensity,cropdistribution,cropdiversity,andcropcombinationsarenecessary
decisions for adjustmentduringgrowth.Ananalysisof cropdistributionandothermanagement
methods isproposedfor thestatisticalmodel.Planningof farmsand itsmanagementare related
tomanycontrolled factorsandsomeof factorswhichareuncontrollable.Togainunderstanding
fromtheseboundariesoffarmsMartinet al.(2015)createsafarmmodelthatcombinesyieldina
multi-timespace.TheapproachofLinearProgrammingisusedfordeterminingthepracticability
ofdecision-making.

Indevelopingseasonfarmersneedtodispensetheirfieldsunderanalternatecollectionofcrops
relyinguponpastseasons,cropyieldandcostofmarket.Likewise,theyneedtoanticipatethecrop
productionofthecomingseasonaswell.Suchachoiceisverytestingandbasic.Ontheotherhand,
tohelpthefarmersandtoallottheresourceoptimallythedecisionsupportapproachisdiscussedby
Prišenket al.(2014).Themodeldependsontwoideas;cropallocationanddecisionofcroprotation.
Thecropallocationanditsplanningarethefoundationdecisionofcropmanagementframework.
Suchchoicesconcentrateallthecomplexitiesengagedwithaframeworkandchoicesaccessibleat
thefarmlevelduetotheircontributionatvariousphasesofcropproduction.

Therefore,planningofcropiscriticallyimportantstepincropproductionandtherebypresentsa
hugeimpactonfarmincome.Thecropsystemframeworkmustprovideaconnectionamongthefarm
parametersinthisregard,sustainingalltheconflictingobjectives.Mostofthemodelsdealwithplant
systemselectionwhichisrepresentedbycropselectionorincludesrotationofcropasaperception.A
combinedfarmmodelwasdevelopedbyLanfranchiet al.(2015)forthepurposeofincreasingfarm
income.Itischallengingtoachievethepotentialforsuchadynamicdecision-makingprocessdueto
thehugeamountofconstraintsinvolvedandtheirdifficultconnectionsorinterfaces.Inthefarming
schemethechoicesofthecropsystemareveryimportant.Therefore,aknowledge-basedmethod
isimplementedtocreateacombinedfarmplan.Suchacombinedstateofthefarmdeliversinsight
intodeterminingtheshortageofconstraintstoadjustaccordingtotheavailabilityandaccessibility
ofassetsintheregion.

2. LITERATURE REVIEw

Inrecentyears,themathematicalprogrammingmodelalgorithmofagriculturalmachineryallocation
hasbecomemoreandmoremature.Tiotsopet al.(2020)combinedwiththeactualdataandinformation
of the farm, and based on the mathematical planning model, obtained the optimal agricultural
machinery usage. Richárd et al. (2019) made a comprehensive study on agricultural machinery
allocation by using the mathematical programming model. But the mathematical programming
modelofagriculturalmachineryisnotcombinedwithweatherfactors,soitiseasytohaveproblems
intheoperationprocess.Bäuerleet al.(2019)studiedtheallocationofagriculturalmachineryin
combinationwithweatherfactors,andanalyzedtheproductionprocessofsomecropsbyusingthe
mathematicalprogrammingmodelofagriculturalmachineryallocation.Lanciaet al.(2018)Made
useofthemathematicalplanningmodelofagriculturalmachineryallocation,andestablishedthe
objectivefunctionandworkloadofminimumcostaccordingtothedemandofagriculturalmachinery
indifferentregions.Husseinet al.(2019)presentsastudywhichfoundthatthemathematicalplanning
modelofagriculturalmachineryallocationhasgoodfeasibilityandpracticability,whichcanbeused
tosolvetheproblemofagriculturalmachineryallocationinthewholeproductionfieldandpromote
thedevelopmentofagricultureinChina.Fora longtime, themathematicalprogrammingmodel
ofagriculturalmachineryequipmenthasbeenanimportant topicinacademicresearch.Through
thecomparisonofvarioussolutions, it is foundthat linearprogrammingis feasible,but it isnot
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themosteffectivemethod.Inrecentyears,Qianget al.(2018);Zenghuiet al.(2018)theacademic
community has been studying a new algorithm, namely decomposition coordination algorithm.
Firstly, thelarge-scalesystemisdecomposedintoseveralrelativelyindependentsubsystems,and
thenacoordinatorissetupforeachsubsystem,whichismainlyusedtodealwiththecorrelation
betweensubsystems,andthenthecorrespondingoptimalsolutionisobtainedthroughcontinuous
coordination.Decompositionandcoordinationalgorithmhascertainrequirements,soitlimitsits
scopeofapplicationtoacertainextent.

Infarmingframeworkcropplanchoicesareverysignificant.Subsequently,aknowledgebased
methodologyisadoptedtodefineanincorporatedfarmmanagementsystem.Suchanincorporated
farmsituationgivesaknowledgetodeterminetheexcessoftheboundarieswiththeendgoalthatit
getsadjusteddependentontheaccessibilityandconvenienceofassetsinanarea.

Alongsidetheseparameters,theagribusinessareaisinfluencedbyshiftingclimaticconditionsand
limitedaccessibilityofwaterassetsaswell.AnexaminationhadbeencompletedbyKuntashulaet al.
(2014)todecidetheimpactofcroprotationadaption.Itisseenthatevenashort-rotations,forexample,
maize-soybeanswillgivearotationalimpactandwillimpactcropefficiency.Theinvestigationinfers
thatmoreoftenthannotcropyieldismorewhendevelopedinturnwhencontrastedwiththatwhen
developedasacontinuouscropinaseason.

Improvingtheirrigationnetworkandapportioningresourcesofwaterandarablelandaretwo
mostsignificantboundariesformanagementoffarms.Thedistributionofwaterassetsisveryprescient
asitreliesuponthewaterprerequisiteofthecultivatedcrop.Consequently,Liet al.(2017)proposed
amodelwiththeobjectivetoaugmentallbenefitsfromfarmbyideallydispensingavailablewater
assetsoveranarranginghorizon.ResultsshowthataLinearProgrammingapproachisasuccessful
instrumentforchannelizingirrigationinfarmland.Breidenbachet al.(2016)proposedamultistage
waterirrigationschemetodetermineandfindingthesolutionofvulnerabilitiesassociatedwithinit.
Fluctuatingaccessibilityofwaterassetsanditsdemand,varietyincropreturnandeconomicbenefits
joinedbytheadjustmentinthewaterirrigationsystemdesignregularlychallengetheleadersineach
developingseason.Theseissuesbecomemoreperplexingbecauseofanexpansioninfoodinterest
andadecreaseintheopennessofassets.Subsequently,multistageStochasticProgrammingisutilized
tohandletheconvexityofchoicevariables.However,suchamethodologymakesthesituationmore
reasonableasitincorporatestheprobabilisticmethodologyaswell.

Inthispaper,basedontheconstraintequation,aimingatthemathematicalplanningmodelof
agriculturalmachineryallocation,theconstraintequationisfirstusedtosolvetheproblemsinthe
planning,soastoobtaintheoveralloptimalsolution,andfinallycombinedwithcomputersimulation.
Thespeedofthisalgorithmisfivetimeshigherthanthatofotheralgorithms.

3. EXPERIMENTAL METHodS

In the calculation process of agricultural machinery allocation, all constraint equations can be
independentbyeliminatingtheindependentconstraintequations.Beforeestablishingtheconstraint
equationofagriculturalmachineryallocation,itisnecessarytocollectrelevantinformationfromthe
operatingunits.Usually,theinformationcollectedincludestheoperationitems,timeandthenumber
offarmtoolsinthesamestage.Kollaset al.(2015);Conradetal.(2016)studiedcroprotationthrough
thecalculationofconstraintequationandobjectivefunction,theproblemwasautomaticallygenerated
andsolved,whichlaidthefoundationforthemathematicalplanningmodelofagriculturalmachinery.

3.1 Linear Programming Method
Linearprogrammingmodelsgenerallyneedtoinvolvethenumberofagriculturalmachineryequipped
andthenumberofclassesthatagriculturalmachineryneedstocomplete.
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3.1.1 Establish the Constraint Equation of the Amount of Agricultural Tools
Beforeestablishing theconstraintequationof theamountofagricultural tools, it isnecessary to
collecttherelevantinformationoftheoperatingunits.Usually,theinformationcollectedincludes
theoperationitems,timeandthenumberoffarmtoolsinthesamestage.Becausetheremaybesome
crossoperationsintheprocessofagriculturaltoolsallocation,andtheoperationsareindependentof
eachother,inordertoavoidthesituationthatonemachineoccupiesthewholetime,thepowerand
operationdaysofagriculturalmachineryshouldbecombinedwhenestablishingtheconstraintequation
ofagriculturaltoolsallocationYuvarajet al.(2015).Inaddition,forthepowermachineryequipped
withagriculturalmachineryandtheworkingtimeofagriculturalmachineryequipmentconsumesthe
sameamountofmachinery,thatis,thetractorconsumes1hourofagriculturalmachineryequipment
atthesametime.BecausetheCorpsbelongstothetemperatecontinentalclimate,theannualdrought
andlessrain,theefficiencyofagriculturalmachineryallocationislessaffectedbyrainfall,andthe
probabilityofagriculturalmachineryequipmentcanbecompletedinthegroundistakenas0.9.In
theprocessofestablishingtheconstraintequationoftheamountofagriculturaltools,combinedwith
theoperationitems,agriculturalmachineryandworkingtime,andaccordingtotheactualsituation
anddistributionnetworkdiagram,thedynamicconstraintequationisestablishedasfollows:

X Y j
ijk

ki
j

==
∑∑ ≤ =( )

11

1 2 3          , , ,�  (1)

In theformula,xijkrepresents theoperationtime(H)ofmatchingKagriculturalmachinery
corresponding to J-type tractor during the implementation of operation I, and YJ represents the
hoursconsumedinthewholeworkingprocess(H).TheworkingtimeoftypeItractorrequiredin
thedynamicconstraintequationisnolongerthanthetotalmechanicalrunningtime.

Theconstraintequationofagriculturalmachinerywasestablishedasfollows:

X Z k
ijk

ji
k

==
∑∑ ≤ =( )

11

1 2 3          , , ,�  (2)

Intheformula,ZKrepresentsthetotalmachinehours(H)usedintheworkingprocessofK-type
agriculturalmachinery.Theconstraintequationofagriculturalmachineryneedstoensurethatthe
workingtimeofallK-typeagriculturalmachineryisnolongerthanthetotalmachinerunningtime.

Theestablishedworkloadconstraintsareasfollows:

W X A i
ijk

kj
ijk i

==
∑∑ = =( )

11

1 2 3            , , ,�  (3)

In the formula, Wijk represents the productivity (hm22h) of K-type agricultural machinery
equippedwhentheJ-typetractorcorrespondingtooperationIworks;AIreferstotheoperatingarea
(hm2)ofI-typeagriculturalmachineryallocationoperation.Theconstraintequationofworkvolume
representsthatthesumofthecorrespondingoperationareaofagriculturaltoolsisequaltothetotal
areaofcorrespondingprojectoperation.

3.1.2 Establish Objective Function
The determination of the objective function needs to be combined with the corresponding unit
requirementsofagriculturalmachinery.Usually,itneedstomeettheconditionsoflowcostandhigh
efficiency.Forthecostofagriculturalmachinery,includingenergycosts,wagesandmaintenance
costs,themathematicalprogrammingmodelneedstotaketheminimumcostastheobjectivefunction
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[12].Ingeneral,thevariablecostwillchangewiththeamountofwork.Theconstraintequationof
objectivefunctionisestablishedasfollows:

Smin=BjkXijk+CjkWijkXijk (4)

3.1.3 Software Solution
Inthispaper,weneedtousemorevariablestobuildthemathematicalprogrammingmodel,sowe
needtorelyonlingosoftwaretosolve.Thesoftwarebelongstointeractivelineargeneraloptimization
solver,whichhasstrongprocessingcapacity,highefficiencyandsimpleoperation,andiswidely
usedinlinearprogramminganalysis.

3.2 workload Method
Generally, for theagriculturalmachinerywhichhascompletedacertainoperationandhasbeen
equipped,thecorrespondingallocationmodelisestablishedbycombiningtheworkloadmethodas
follows:

n
U

D Wrm
rm

rm rm rm

=
α

 (5)

Intheformula,Ristheserialnumberofmachinery;NRMisthespecificnumberofagricultural
machinery required tocomplete theRoperation,unit: set;URMis the specificarea required to
completetheRoperation,unit:Mu;DRMisthespecificdaysrequiredtocompletetheRoperation,
unit:day;armisthespecificshiftrequiredtocompletetheRoperation,unit:machineshift;WRM
istheproductivityofeachshiftrequiredtocompletetheRoperationUnit:%.

4. EXPERIMENTAL RESULTS

Asaneffectivemethodtostudytheallocationofagriculturalmachinery,mathematicalprogramming
modelneedstocomprehensivelyconsidertheexternalfactorssuchasoperationtime,workloadand
machineproductivity.Onlyaftercomprehensiveconsiderationcanwegetasatisfactoryallocation
result.TheinvestigationshowsthatthecultivatedlandareaofBINGTUANstudiedinthispaperis
morethan8000hectares,ofwhichcottonplantingareaismorethan4000hectares,wheatplanting
areais1300hectares,andtomatoplantingareais600hectares.Accordingtotheactualplanting
requirementsandcharacteristicsofXPCC,combinedwithotherinformationobtained,themodel
hasapositiveeffectontheanalysisresults(Tables1-3).

As a result of the shortage of agricultural machinery, theproduction cost of cotton will be
increased toacertainextent. In thispaper, fiveplantingschemesaredetermined.Table3 is the
plantingscalecorrespondingtovariouscropsinthefiveschemes.Combinedwiththemathematical
linearprogrammingmodel, theagriculturalmachineryallocationmodel isestablished,andeach
cropcorrespondstoakindofagriculturalmachineryallocationscheme.Thenthesoftwareisused
tocomparethevariousplantingscalesofthecorpsandselecttheoptimalscheme.

AccordingtoTable4,theactivitycostofscheme1isthehighestandthatofscheme5isthe
lowest.Atpresent,thecottonfieldoperationoftheCorpshasbeenbasicallymechanized.Therefore,
theplantoterminatetheexpansionofcottonscalehashigheroperationcost.Itisfoundthatwiththe
decreaseofcottonplantingscaleinXPCC,thenumberofDongfanghonglx2204tractorinpower
machinerywillincrease,andthenumberofothertractorswilldecreaseaccordingly,amongwhich
thelargestreductionisFotontg1654tractor.Whenthecottonplantingscaleisreduced,thenumber
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ofcottonmachinerywillbereduced,andthenumberoftomatoandwheatmachinerywillincrease,
amongwhichthewheatharvesterhasthelargestchange.

According to Figure 1, with the decrease of cotton planting scale, the number of sprayers
decreasedsteadily,whilethenumberoffourploughsincreasedfirstandthendecreased,thenumber

Table 1. Annual mechanized operation process of main crops

Serial 
number Work items

Timely operation period Task Unit shift productivity (mu shift) Daily work

Start and 
end date

Working 
days

The 
measure 
of area 
(MU)

Futian 
TG1654

Oriental 
red 

LX2204

John 
Deere 

JD5-750

Oriental red 
LX754

Number of 
shifts

1 Elimination
ofTomato 3.22-4.05 9 A3 - - 400 400 1

2 Whole
tomatofield 4.02-4.08 7 A3 210 250 - - 2

3 Cotton
removal 4.03-3.09 7 A1 - - 400 400 1

... ... ... ... ... ... ... ... ... ...

9 Cottonpole 10.22-
10.30 8 A1 - - 200 200 2

10 Cottonfields 10.22-
10.30 8 A1 110 150 - - 2

Table 2. Fixed cost of agricultural machinery

Name of 
agricultural 
machinery

Foton tg1654 Dongfanghong 
lx2204 ...... Baled straw Straw returning 

machine

Price(yuan) 390000 516000 ...... 50000 5000

Annualfixed
expenses(yuan) 63500 84270 ...... 50000 1700

Table 3. Planting scale of XPCC (area: HM2)

Programme Cotton (A1) Wheat (A2) Tomato (A3)

Scheme1 5500 2000 600

Scheme2 5500 1200 1200

Scheme3 4800 2600 600

Scheme4 4800 2000 1200

Scheme5 4100 2600 1200

Table 4. Activity cost of Scale Allocation

Scheme 1 Scheme 2 Scheme 3 Scheme 4 Scheme 5

1380 1393 1313 1328 1260
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offiveshareploughsincreasedatthebeginningoftheperiod,andthenincreasedagainafterasmall
reduction.Thenumberofotheragriculturalmachineryshowedanincreasingtrend,andthechange
rangeofeachagriculturalmachineryquantitywaslarger.

Bysolvingthemulti-targetmodelwithstretchparametersbytheconsideredreferencedintelligent
algorithm,asensibleresultvectorcanbeacquired.

Inthisexamination,thethresholdvalueαithatvariessimultaneouslyatthesametimetofind
thesolutionofthemodelwithoutanyproblem. f xc

1 ( ) , f xc2 ( ) andthevalueof f xc
3 ( ) aretheobjective

estimationoftargetworkofthenetadvantageofeconomy,measureofsewagewasteandgreenbelt
waterirrigationsystemzone,respectively.Fortheyearof2010,when =0.9,afterthecomputation,
threeconsideredobjectivevaluesof f xc

1 ( ) , f xc
2 ( ) and f xc

3 ( ) are1,58,34,876,34,427.78and86.32
whicharepresentedinTable4.Consequently,thesolutionis x =[14523.48,14356.85,6893.45,
32369.35,1328.39,726.35].ThesesolutionsarecomparedwiththeresultpresentinYueet al.(2020),
thesolutionsinthisinvestigationcanlikewiseflexiblyconnectionamongmulti-objectivesastabulated
inTable5otherthanprovidingcomparableinformationwhichcanbegivenbyZhangetal.(2018).

Similarly,theresultsmultiplesourcewaterirrigationsystemundervariousthresholdsvalues
arepresentedinTable6.

AsindicatedbyTable6,withexpandingofthresholdvalue(α),therequirementisfixedwhich
impliesaccessiblewaterdecreases,frameworkriskwillreduce.Thebestqualityofwaterforindustry
reducesfrom158.243to143.293millioncubicmeters,anywaythereusedwaterforindustryincrements
from132.352to146.582millioncubicmeters; thedecrementofhighqualitywaterutilizationis
practicallyequivalenttotheexpansionofreusedwaterforindustry,suggestingthattheaggregatesum
ofwaterutilizationinindustryisn’tdelicatetothesatisfactionthresholdvalue(α).Thehighquality
waterforagribusinessincrementsfrom63.253to70.253millioncubicmeters,whiletheagriculture
incityisn’ttheessentialwaterconsumptionarea.

Asper thedemandofcomparativelystablepopulationandpercapitawater requirement the
reportedchangeintheconsumptionofwaterdomesticallyissmallwhich0.3percentofimprovement

Figure 1. Change trend of agricultural machinery quantity
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from 32.254 to 38.380 in million cubic meters. Additionally, considering the effects of rainfall,
humidity and evaporation there exists some nondeterministic functions which effects the water
requirementofgreenbeltirrigation.Thisfurtherresultsasachangeintheconsumptionofwaterfor
thegreenbeltirrigationwiththedecrementindemandofwatertothefarmalongwiththeincrement
inthresholdvalue.Figure2representsthevariationinmultipleresourceallocationofwaterirrigation
systemfordifferentthresholdvalues.Itisobservedfromtheexperimentsthattheoveralleconomic
profitalongwiththesewagecostincreases.Itisalsoobservedthattheirrigationsystemforgreenbelt
zonedecreaseswiththeincrementinthresholdvalue.Thethresholdvaluerepresentsasanindicator
forthetrade-offamongtheprofitsfromsystemandtherisksinvolved.

Theallocationofdifferentwaterassetsareafuzzyintervalandnotadeterministicterm.This
infersthattheallocationofmultiplesourceresourceofwaterisreliablewiththefuzzyattributeof
watersupplyandrequest,whichtoodemonstratesacertifiableallocationofwaterresourcesunder

Table 5. Variation of three objective values for different values of ε α
i
=( )0 8.

ε f xc
1 ( ) f xc

2 ( ) f xc
3 ( )

0 93,458 12,658.98 1057.85

0.1 17,69,427 15,567.34 968.24

0.2 35,47,241 17,423.56 853.17

3 52,36,472 20,349.90 756.38

0.4 62,37,875 22,451.74 698.57

0.5 84,53,769 24,578.81 547.28

0.6 1,04,36,871 27,523.65 425.37

0.7 1,26,51,786 30,231.67 300.68

0.8 1,39,80,754 32,459.45 196.35

0.9 1,58,34,876 34,427.78 86.32

1 1,73,78,812 37,346.43 29.15

Table 6. Results multiple source water irrigation system under various thresholds values

α
High quality 

water for 
industry

Reused 
water for 
industry

High quality 
water for 

agriculture

High quality 
water for 
domestic

High quality 
water for 
greenbelt

Reused 
water for 
greenbelt

0 15824.36 13235.23 6325.35 32254.32 4365.32 1847.32

0.2 15632.28 13465.36 6547.2 32268.29 3651.28 1542.36

0.4 15329.3 13579.2 6685 32357.63 2687.2 1327.66

0.6 14657.26 13756.67 6723.63 32374.15 2354.16 1029.31

0.8 14523.48 14356.85 6893.45 32369.35 1328.39 726.35

1 14329.36 14658.27 7025.31 32380.24 724.9 535.82



International Journal of Agricultural and Environmental Information Systems
Volume 12 • Issue 3 • July-September 2021

9

vulnerability.Figure3presentstheaftereffectsofdesignationofmultiplesourceresourceofwater
assetsfordifferentclientsunderintervalvulnerabilityin2010.

Figure4representstheallocationofmultipleresourceofwaterirrigationsystemformultiple
clientsduringyear2010,2015and2020.Itisobservedthattheoverallconsumptionofwaterwill
increaseupto724.92millioncubicmeterbytheyear2020.Itisalsoobservedthattheportionof
consumptionofreusedwaterincomparisonwiththeoverallwaterconsumptionwillincreasefrom
18.26%inyear2010to20.62%inyear2015andto22.14%inyear2020.Inviewofloweradvantage
ofconsumptionofagriculturewater,theconsumptionwillbeslicedownstepbysteptoaccomplish
anidealoveralladvantageofwaterresourcesmanagement.Theoutcomesoftheproposedframework

Figure 2. Variation of multiple source allocation of water with threshold

Figure 3. Outcomes of allocation of multiple resource under vulnerability in 2010
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demonstratesthattheresourcesofreusedwaterwillbepaidmoreconsiderationforsparingthehigh
qualitywatercitieslateron.

5. CoNCLUSIoN

Intermsofactivity-basedcost,cottonhasbasicallyrealizedthewholeprocessofmechanization,
reducingalargenumberoflabor,butthehighdegreeofmechanizationmeanstheneedforhigher
machinery operation cost. With the rapid development of science and technology, mechanized
operationhasbecomean importantdevelopment trend.Themathematicalplanningmodelneeds
tobecombinedwiththespecificsituationofagriculturalmachineryoperation,andtheobjective
functionandequationaremanuallyeditedandanalyzed.Theworkloadislarge,anderrorsareprone
tooccurinthewholeprocess.Secondly,ifthenumberofthewholeprojectislarge,itiseasyto
crosseachother.Inaddition,thenumberofcorrespondingequationsislarge,whichwillleadtothe
lackofmemoryinthemicrocomputerofrelevantmanagementdepartmentsandtheneedtorelyon
externalhardwareequipment,Increasetheoperationtime.Theaboveproblemshavegreatinfluence
ontheprocessofmathematicalplanningmodelofagriculturalmachineryallocation.Ingeneral,for
differentspeciesofplantingscaleofagriculturalmachinery,weneedtocompareeachconfiguration
scheme,andusesoftwaretosolveallthemodelstoimprovetheoveralloperationefficiencyandget
thebestagriculturalmachineryallocationscheme.Onlywhenareasonableagriculturalmachinery
allocationschemeisrealizedcanthemaximumbenefitbeobtained.Advancedtechnologyimproves
theoveralloperationalefficiencyofthemathematicalplanningandanalysisprocess.Aftersolving
theproblemofautomaticgenerationofconstraintequationandobjectivefunction,thefoundationof
mathematicalprogrammingmodelofagriculturalmachineryequipmentisestablished.

Figure 4. The allocation of multiple source water for various clients in different years
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