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DECISION SUPPORT SYSTEM FOR CROP CULTIVATION

Abstract

In many situations, farmers face lots of difficulties due to not gaining enough income for
their harvest as a result of it, considerable amount of harvest is wasted because of not
having enough return on investment. Although government introduced many approaches,
they seem to have been unable to address the issues of crop prediction and sustainable
agriculture as farmers complain that the policies created by the authorities never match
with the expectations of farmers’ community. Considerable amount of population still
engage in agricultural sector. Therefore, their contribution to the GDP has been
representing an important portion through last few decades. Therefore this research has
been conducted to support farmers to make optimum decisions based on various factors
such as weather, price, and potential production to make cultivations. The research is
based on two basic data mining models (Price and Expected Production) to predict the
price and Production for a selected crop based on a particular district. The prediction
outcome is presented using a mobile application with user friendly interfaces. Price
model is based on the production (MT), per capita consumption, imports and inflation
with the accuracy of 77.93% and the Production model is based on the climatic
conditions such as humidity, wind speed, sun hours, rainfalls and temperature with the
accuracy of 65.08%. The production model is to be further developed by adding the
feature of soil moisture as it is an important factor to decide which crop is to be
cultivated. Furthermore, an additional model is to be added to predict the amount of
fertilizer to be added based to get the optimum yield.

Keywords:-crop, price, production, model, prediction, yield, fertilizer, moisture, accuracy



List of Figures

Figure 1 Crop Production iN S LanKa..........ccccoeiieiiiiiiicie et 7
Figure 2 Daily Price Fluctuation of Selected Crops (CBSL-Daily Price Report-2021)................. 7
Figure 3 Crop Wastage Amount 0N MEdIa........cooiviiiiiiiiiiiiieeee e 8
Figure 4 Price and Suggested AmMount 0f HECTAre L.........cccccvvueiiriiniieiie e 9
Figure 5 Price and Suggested AmMount 0f HECTAre 2...........cocveueiieiiiiie e 9
Figure 6 Price and Suggested Amount 0f HECIAre 2...........ccceevveieiieiice e 10
Figure 7 HOUrY Weather FOIECAST.........ccviieiieie ettt ae et sne e 11
Figure 8 Hourly Weather Forecast- Nuwara Eliya DiStriCt ...........cccccovvevieiiiiiciscc e 12
Figure 9 Monthly INFIALION..........coiiiiiice e re e 14
Figure 10 Random Realistic NUMDer GENeration............cocvvieieiieriiciese e 15
Figure 11 Helgi Library Website is a reliable source to get consumption details ........................ 16
Figure 12 Inflation Statistics from World Bank Data............ccccceveriiiienininiecice e 16
FIgure 13 IMPOItS STALISTICS .....veveeeitiitiiiesiie ettt 17
Figure 14 Created Data MOEL...........ccoiiiiiie e 17
Figure 15 Independent Variables of the model.............ccooe i 18
Figure 16 Python Code to build and predict the model ..........cccocoeiieiieic i 18
Figure 17 Displaying the contents of the CSV file.........coo oo 19
Figure 18 Price Information is the dependent variable which predicted based on the

INPUES SNOWN 1N @DOVE FIGUIE ... 20
Figure 19 Accuracy of the MOdel...........coiiiiii e 20
Figure 20 Home Page of the website from which the weather information has been

231 =T (=T o RS RTR 21
Figure 21 District, City and Regional wise weather information has been extracted from

ENES INTEITACE. ...t bbbttt st benreenes 22
Figure 22 Average RaiN fallS..........ccoiiiiiiiiic e 22
Figure 23 Average Rail FallS ..o 23
Figure 24 Average WiNd SPEEU.........ooiiiiiiieieiete sttt bbb 23
FIgure 25 AVErage SUN HOUIS. ..ottt bbbt 24
Figure 26 AVErage HUMIAITY .......ccoiiiiiiiiiiiieee et 24
Figure 27 Random Realisric NUMbDer Generation ............cocooveieierenene e 25
Figure 28 District Wise Annual Crop Production Information .............cccccveiviiie e i, 25
Figure 29 The Production MOEl ............coii i 26
Figure 30 Training, Predicting and evaluating the model.............c.ccooe i 27
Figure 31 Importing Pandas Library and other Packages for Data Mining.............ccccceeevieiunnnne 27
Figure 32 Importing Production Model Dataset to Python...........c.cccceviieiiiiec e 28
Figure 33 Splitting the Model into Independent and Dependent variables ............ccccocoovivnnnnne. 28
Figure 34 Evaluation results of the production model.............cccooiiiiiiiiiin e 29
Figure 35 Sample Image of a Linear Regression Model ... 30
Figure 36 SIMple LiNear EQUALION ..........ciiiiiiiieie ittt 31


file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764948
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764949
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764952
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764953
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764954
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764955
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764956
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764958
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764959
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764959
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764960
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764960
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764961
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764962
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764963
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764964
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764965
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764967
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764969
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764970
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764971
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764972
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764973
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764974

Figure 37 Multiple Linear EQUALION ..........cooiiiiiiie it 33

FIGUIE 38 KIVY OG0 .. ctieiiiiiiiie ettt ettt te e st e te s e e ba e te e e e sneenteeteeneesneeneeas 36
FIgUre 39 PaN0as LOQO ....cviiiiieeiiciie ittt sttt te et e s esta e e staeste e e e snaesneeneaneesnaeneeas 36
Figure 40 Pandas Datareader LOQGO.........uiuiieieieieiiesiesit sttt 37
Figure 41 Installing Panadas Datareader in system enVvironmMent...........c.cooveeeieienenesesesennenns 38
Figure 42 Importing Pandas Datareader to the python environment...........ccoceoeveiencnc i 38
Figure 43 Fetching inflation rate from worldbank datasource..............cccooveviiiiiciniicnce 38
Figure 44 Xampp ENVIFONMENT .........oiieiiiii et e e sas e sreesaeeneesneeee s 38
Figure 45 Information of the registered farmers have been stored in local server ...........c.c....... 39
Figure 46 Services of openweathermap API ........coo oo 39
Figure 47 Services of openweathermap API ........cvo oo 40
Figure 48 Accessing Weather Information Based on the API key Passed for the url .................. 41
Figure 49 Source Code to Store Weather data fetched from APL..........ccccooiiiiiiiici e 41
Figure 50 Source Code to Manipulated Weather data fetched from the APl ... 41
Figure 51 Predicting the Production based on Weather data fetched from the API .................... 42
FIgUre 52 LOGIN WINAOW.........cciiiiiieiieeiie sttt ta e sba e teeaesnaesteenesneesneeneeas 42
Figure 53 HOME INTEITACE .......ccveeieiic ettt e e e e 42
Figure 54 Window to Show Price fluctuation for 1ast 2 Weeks ...........c.ccceovvevieveiii e 43
Figure 55 Window for Price and Production PrediCtion...........ccccecvvevveieiie i 43
Figure 56 Actual Price Vs the PrediCted PriCe..........ccooiiiiiiiiiicee e 46
List of Tables

Table 1 Daily Price RepOrt-CBSL-2019..........ccceiiiieiieie ettt 4
Table 2 Expected Price Levels and % HECIAIES...........coviiiiiieiie s 10


file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764980
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764981
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764982
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764983
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764984
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764985
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764986
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764987
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764988
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764989
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764990
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764991
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764992
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764993
file:///C:/Users/Thilly/Desktop/Thilly/FinalProject/189472R_Finalized_Thesis.docx%23_Toc78764994

