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Appendix A

Project Plan

ID | Task Task Name Duration Start Finish | Pred’s
1 |1 Proposal Writing 17 days 01/01 | 01/17

2 |11 Information Collecting 06 days 01/01 | 01/06

3 |12 Problem Identification 03 days 01/07 |01/09 |1
4 |13 Writing Draft Proposall 04 days 01/10 [01/13 |2
5 |14 Obtaining Supervisors Ideas 02 days 01/14 |01/15 |3
6 |15 Finalizing Proposal 02 days 01/16 |01/17 |4
7 12 Information Gathering 43 days 01/18 | 03/02

8 |21 Gathering of Sample Data 07 days 01/18 | 01/25

9 |23 Survey Data Analysis 13 days 01/26 | 02/08

10 | 24 .?_wé'lding Data Structures 18 days 02/09 1 02/28 |9
11 |25  |iSkgking Data in Format 03 days 02/29 103/02 |10
12 | 3 Project Analysis and Design 52 days 03/03 | 04/26

13 | 3.1 Requirement Analysis 10 days 03/03 | 03/13

14 | 3.2 Drawing System Diagrams 10 days 03/14 | 03/24 |13
15 | 3.3 Designing 32 days 03/25 | 04/26 |14
16 | 4 Implementation 97 days 04/27 | 08/10

17 | 4.1 Coding the simple Web Service | 28 days 04/27 | 05/29

18 | 4.2 Initial Site Design Using Joomla | 14 days 05/30 | 06/13 |17
19 | 43 Building Models using Weka 35 days 06/14 | 07/19 |18
20 | 4.4 Testing the Initial System 20 days 07/20 |08/10 |19
21 |5 Submission of Interim Report | 38 days 08/10 | 09/20

22 | 5.1 Writing of interim Report 14 days 08/10 | 08/24
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23 | 5.2 Preparing of Presentation 05 days 08/25 |08/30 |22
24 | 5.3 Conducting the Presentation 01 day 09/20 | 09/20 |23
25 | 5.4 Obtaining vital Feedback 01 day 09/20 | 09/20 |24
26 | 6 Implementation Cont. 101 days 09/21 | 01/01

27 | 6.1 Finalizing the Technologies 14 days 09/21 | 10/04

28 | 6.2 Installation of the VM 02 days 10/05 | 10/06 | 27
29 | 6.3 Making Databases 10 days 10/07 | 10/16 |28
30 | 6.4 Joomla Site Completion 08 days 10/17 | 10/24 |29
31 | 65 | Implementing Dynamic 35 days 10/25 | 11/30 |30

Modeling
32 [ 6.6 | Implementing Dynamic 10 days 12/01 | 12/10 |31
Cleaning

33 | 6.7 User Interface Improvements 08 days 12/11 | 12/17 | 32
34 | 6.8 Testing and Debugging 14 days 12/18 | 01/01 |33
35 |7 Eizarluation P days 0n/o2. | 01/29

36 | 7.1 lg;%ning Systern' Evaltrations 10 days 917182 | 01/11

37 | 7.2 iC%mments from Supérvisor 01 day 01/12 | 01/12 | 36
38 |73 Testing for Dynamic Behavior 08 days 01/13 | 01/20

39 |74 Adding Improvements 08 days 01/21 | 01/29 |38
40 | 8 Completion 16 days 01/30

41 | 8.1 Writing the Final Report 14 days 01/30 | 02/12

42 | 8.2 Submission 01 day 02/16 | 02/16 |41
43 | 8.3 Final Presentation 01 day 42
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Appendix B

List of coding used in the Dataset

1. District (dist)
1- Matale 2 — Nuwara-eliya

3 - Badulla 4 — Kandy

2. Age group (age)
1- Age<=35 2—35< Age <=50 3 - 50< Age
3. Farmer’s knowledge regarding agro ecological problems (trn) Soil erosion/excess use
of fertilizer and agro chemicals
1 — Not known 2 — Insufficient 3 — Sufficient

4. Farmers knoMedge about\useof ertilizer{fert) Mixturds of.fértilizers/ pure fertilizer
3

1- Ne=. 2-1Sema tifie 3 - Yes

5. Type of plot(plty)

1 — High land 2 —Low land

6. Slope of the plot(slty)

1 - Flat land 2 — Less than 45 degrees

3 — 45 Degrees 4 — Above 45 Degrees

7. Soil erosion Intensity(ints)

1 — Excess 2 — Average 3 —No erosion
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8. Season (sesn)

1 - Maha 2 —Yala 3- Intermediate

9. Cultivated crop (crop)

1 — Potatoes 2 — Beans

3 — Carrot 4 — Cabbage

10. Extent cultivated in Ac (extn)

1 - Extent <0.25 2— 0.25 =< Extent< 0.5
3-0.5=<Extent<0.75 4— 0.75 =< Extent< 1

5—-1.0 or above
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Use cases and Activity diagrams

Figure G.1 — Production Estimation Process
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Figure G.2 — Administrator functionalities Use Case diagram
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Figure G.3 -Farming community functionalities Use Case diagram
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Figure G.4 -General client functionalities Use Case diagram
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Description of Use Cases

The administrator functionalities use cases have been described below.

Use Case 01 — View Home Page

Use Case View Home Page
Name

Priority High

Primary Administrator

Business Actor

Administrator Functionalities

Brief
Description

User Navigate to the web site’s home page

Pre-Condition

User should have the Internet facility

VEIRILS incovieot

i Navigate to, amincorrect page

Basic Flow 1 User type URL of home page
2 View home page

Alternative 1 User type URL of home page

Flows

Conditions

Relationships N/A
Use-Case O P
Diagram . « |

i N

Administrator View home page

Special N/A
Requirements
Post- N/A
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Activity
Diagram

>

«

A 4

Type URL of Home
page

|

Check
validity of
URL

Yes

No

View Home page

View other page
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Use Case 02 — View Dynamic Information

Use Case Name

View Dynamic Information

Administrator Functionalities

Priority

High

Primary
Business Actor

Administrator

Brief
Description

User Navigate to the dynamic information page

Pre-Condition

User should be in the site

Basic Flow 1 Click the Dynamic information link
2 View dynamic information

Alternative N/A

Flows

Relationships N/A

Use-Case e N

Diagram ) D
< -

Iettioniaibl View dyne nformation

Special N/A

Requirements

Post-Conditions | N/A

Activity
Diagram

’

Navigate to dynamic

{ information

|

A 4

[ View dynamic information ]
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Use Case 03 — Login

Use Case Login as Administrator Administrator Functionalities
Name

Priority High

Primary Administrator

Business Actor

Brief
Description

User Navigate to the web site’s login screen

Pre-Condition

User should be in the home page

Basic Flow 1 Click the Administrator login link

2 Type user name and password

3 Successfully login to the administrator view
Alternative 1 Click the Administrator login link
Flows

2 Type user name and password

3 vheginisaTalwe

Requirements

Relationshi i N/A

gisaeé%?;e ji h N
Administrator Login aé A;;ﬁinistrator

Special Lower cases be used

Post-
Conditions

N/A
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Activity
Diagram

<

¥

\ 4

Vs

view

.

Navigate to login

A 4

Vs

password
\\

Type user name and

Correct

Yes

No

View Admin page
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Use Case 04 — Calculate and visualize estimated production

Use Case Name

Calculate and visualize Administrator Functionalities

estimated production

Priority

High

Primary
Business Actor

Administrator

Brief
Description

User Navigate to production estimated Regression models view

Pre-Condition

User should be in the home page

Basic Flow 1 Click the Production estimated view
2 Select identification variables
3 Select classifier type

Alternative

: | View 4he estimagec-production .

1 Click the Upload File
Flows
2 Select classifier type
3 Select categories for independent variables
4 Failure, unsuccessful selection
Relationships N/A

Use-Case e
Diagram j’—\ d
\\\7 -
Administrator Calc_ulate and visua_lize
estimated production
Special User may have understanding of categorical variables

Requirements
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Post-Conditions

User may be verified with practical situation

Activity
Diagram

<
v A
e N

Navigate to production
estimation view

v

( N\

Select Type custom or
default

v

( N\

Select Identification
variables

Confirm No

Y es

Displays estimated production

Continue
Yes

\ 4
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Appendix D
Database and tables

Cropinfo_Data DataBase

This is the main database that stores the information generated and modeled by the
system. There are two main tables in this database.

1. Results Table (Model Builder Web Service)

This table stores the results for each users request for a crop prediction separately with

a time stamp and a separate column for the particular users land extent.

Lﬂ 127001 -8 crapinfo_ds

[=| Browse 4 Structure [ SOL 4 Search | ¥ Insert [& Export =} Import

# Name Type Collation Attributes Null Default Extra
inldmiversity of Moratuwa, SricLawnken. AUTO_INCREMENT
vﬁ&@m()mﬁﬁh@%&& D1sscrm11(&nﬂrse
vV R RARND) L] ‘l,éti'r]?]",_'.swe‘djsh;t:i Mo None
[] 4 COMMENTS warchar(100) latin1_swedish_ci Ma  Mone

CH1Z7.00.1 » B cropinf_data » B results

[ Browse 34 Structure L] SOL 4 Search = ¥c Insert [& Expor
Sort by key: | Mone V|
+ Optians

— ] — ¥ ID RES EXTN USR TIMESTMP

[0 7 Edit Fc Copy @ Delete 441131 JUser | 2015-03-26-14-54-38
[ & Edit 3¢ Copy @ Delete 45 LVL3 |1 | JUser | 2015-03-26-14:55:23
[ & Edit 3¢ Copy @ Delete 45| LvL3 |1 uditha | 2015.03-26-14:57:17
[] & Edit 3¢ Copy @ Delete 47 VL3 1 | uditha | 2015-03-26-14:58:10
[ & Edit 3¢ Capy @ Delete 48| LvL2 | 1 uditha | 2015-03-26-15:09:16
[0 7 Edit ¥c Copy @ Delete 49 1413 1 JUser  2015-03-26-15:22:01
[0 7 Edit e Copy @ Delete 80 LW12 1 JUser | 2015-03-26-15:24:52
(] 7 Edit 3¢ Copy @ Celete 51 113 2 JUser  2015-03-26-15:25:19
[ & Edit ¢ Copy @ Delete 52 LVL3 |1 | JUser | 201503-26-15:26:50
[0 & Edit ¥ Copy @ Delete 53| Lvi2 |1 JUser  2015-03-26-15:27:42
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2. Dynamic Table (Model Builder Web Service)

In this table the accuracy levels for each classification model is stored separately with
a column for a timestamp to uniquely identify the request to build models (or a

particular file upload)

CH127.00.1 » ® e pulkicl et o B =i

[=] Browse 34 Structure L] SOL 4 Search = %t Insert [& Export | =} Import

# Name Type Collation Attributes Null Default Extra
1 1D int(11] Mo  Mope  AUTO_INCREMENT
[] 2 BAYES double Mo Mone
[ 3 M8 daouble Mo Mone
[ 4 SMO double Mo MNone
[ = IBK double Mo Mone
[] & COMMENTS varchar(1000) latinl_swedish_ci Ma  Mope

4 Import |

At A "

i A= B = 7 B BBt o -a,t: Ak
Flecttonic Theses & Disse

V. 110¥1111

rtations

+ Options
— [ — = I BAYES M8 SMO IBK COMMENTS

o Edit Fe Copy @ Delete 9 5371|9768 4571|5211 | 15-03-85 22:40:00
o Edit Fe Copy @ Delete 10 5371 9763 4571 9211 15-03-85 22:40:40
o Edit Fe Copy @ Delete 11| 5371|9768 | 4571|5211 | 15-03-85 22:41:08
o Edit Fe Copy @ Delete 12 5371 9763 4571 9211 15-03-85 22:44:24
& Edit Fe Copy @ Delete 13| 5371|9765 | 45.71|52.11 | 15-03-85 22:45:25
o Edit Fe Copy @ Delete 14 5371 9765 4571 9211 15-03-85 22:45:44
& Edit Fe Copy @ Delete 15| 5371|9768 | 45.71|82.11 | 15-03-85 224736
o Edit Fe Copy @ Delete 16 5371 97.63 4571 9211 15-03-85 22:49:14
o Edit Fe Copy @ Delete 17| 5371|9768 | 4571|5211 | 15-03-85 L2:55:13
o Edit Fe Copy @ Delete 13 5371 9763 4571 5211 15-03-85 2311113
o Edit Fe Copy @ Delete 19 5371|9768 | 4571 5211 | 15-03-85 23:11.51
o Edit Fe Copy @ Delete 20 5371 9763 4571 9211 15-03-85 23:13:34

OofooooO0oooonoano

t Check All S Uncheck All With selected 7 Change @ Delete  [& Expor

Show . Start row: |D | Murnber of rowes: ‘BD ‘ Headers every |1DIZI | FOvE
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Cropinfo_Web DataBase

1. User Registration Table (Web Interface)

Mainly stores the data relevant to the users registered in the website. There are three

main user categories namely registered, super user and guest (public).

CH1Z7 00,1 » B cropinfo_w

[Z] Browse 34 Structure [ SOL | 4 Search | ¥ Insert | [& Export | =} Import | 4% Operati

#Z Name Type Collation Attributes Null Default Extra
O 1id int(11) Mo Mone AUTO_INCREMENT
[ 2 name varchar(255) utfs_general_ci Mo
[0 3 username varchar(150)  utfB_general_ci Mo
0 4 email varchar(100)  utfS_general_ci Mo
[J & password varchar(100)  utfs_general_ci Mo
[] & block tinyint(4} Mo O
] 7 sendEmail tinyint(4) Yes 0O
[0 & registerDate  datetime Mo 0000-00-00 00:00:00
0o @ Iaswisitl}at‘e datetime, T e W W ‘,ND‘ OgaR=05- EID Wy DD ]
O Vamﬁﬁ@ﬂrﬂ?ﬂ%@n —(‘&c:(‘c & I—NIQQPTI‘]H(\HC
O UtfB_general_ci ‘ Mo None
1 W.LD. DUt aCAIK 0 o000 pn-ooon
O (1) Mo O
F] varchar(1000) utfs_general_ci Mo
[ 15 otep varchar(1000) utfS_general_ci Mo
0] 16 requireReset tinyint(4) Mo O
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Appendix E
Java Classes and Methods

The project mainly consists of a web service written in Java and the following are the
main classes in the project and their methods. The figure below shows an instance of
the NetBeans IDE with the web service project (CropIinfowsS) and the structure of the

project and its packages.

@ CropinfoWs - NetBeans IDE 7.3.1

File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help

PEGES 9DE TEDE B

Projects = | Files Services =1 @Croplnfows.java x@ DatabaseController. java x]
=@ Goplrfos Suce | oy @E-B- QBFEN P0G 00 L
@ ‘Web Pages i e —
203 Source Packages
P 2 * To change this tewmplate, choose Tools | Templates
=~ com.crop.dataBase
: 3 * and open the template in the editor.
-[&] DatabaseController java p as
| com.crop.decision
pm— 5 package com.crop.web3ervice;
B com.crop.modelGen 3
EE| com.crop.userData
== . 7 import com.crop.dataBase.DatabaseController;
| com.crop.webService
= - . 8 import com.crop.modelGen.Builder:
B org.netbeans,rest, application, confi R i
E}-@ Libraries 9 import com.crop.modelGen. CustomBuillder;
E}-@ RESTRUl Weh Services 10 import com.crop.decision.DecisionMaker:
. I 11 import cgmegerop.decision. CustowlecisiopMaker;
E}-@ Configuratio " ~
2 | Led (YA imp ookl con SropcuEerbanal. CustiomF 1 e
13 import, com. crop. wserlata. Userbatalet;
< ‘,|, 14 [ Fpportl fesai i, TOExcdepdiny
—_——y % import java.io.Inputitresmm;
getDataFiltered - Nayigator) Tl T ‘ impbER  jataxl¥e.rs.core. Context:
Members 17 import javax.ws.rs.core.UTrilnfo;
- CropInfoii's 18 import javax.ws.rs.PathParam:
- & CropInfows() 19 import javax.ws.rs.Path;
) createClassifierModel(String data) @ Sk 20 import javax.ws.rs.GET;
) getDataFikered(String data) @ String 21 import javax.ws.rs.Produces;

) getDataSource(String data) @ String @ import java.sdgl.Connection;

) takeCustDecisionString data) : String i import java.sSgl.DriverManager:

) takeDecision(String data) : String @ import java.sgl.Resultiet;

context : Urilnfo Q, import java.sgl.30LException;
@

import java.sdgl.S3tatement;

() CropInfoi's } () getDataFiltered }

Output =

|~

DTV

&
=
D
©
23
&
=

The figure below shows the class and package hierarchy and the project resources of

the web service in tree from.
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E';E_a' CropInfois's

%3 Weh Pages
=7 Source Packages
=3 com.crop.dataBase

=[5 com.crop. decision

= com.crop.modelGen
@I Builder.java

[z~ com.crop.userData
8] CustomFilker.java
E] UserDatazet. java

EIEEl com, crop, webService

----- | CropInfoWws.java

Il

=L@ Libraries
+ O weka.jar

i EETIDH 1 T (st

B T;T'};--f-_"i‘;'fg,?!'lassFish Serer it O
1-C@ RESTFul Web Services
- |L&) Configuration Files

(|

=l

List of Java Classes

01

02

03

04

05

ApplicationConfig.java

DataBaseController.java

DecisionMaker.java

CustomDecisionMaker.java

CustomFilter.java

----- |é| DatabaseController.java
@ CustorDecisionMaker . java

@'l DecisionMaker . java

& CustomBuilder.java

|';‘|EE| org.netbeans.rest, application. config
----- @ ApplicationConfig.java

B g om. misahidbe 151 155 e

Configuration settings of the Web service.

Connect to the System Database(s) and make
Database Instances and Connections for the use of
other Classes and Methods.

Returns a crop prediction Level based on user
inputs and default classifier model.

Returns a crop prediction Level based on user
inputs and user selected classifier model.

Creates a filtered instance of a given
dataset(uploaded file). The filtering options are set
inside the class
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06

07

08

09

10

Builder.java

1 buildobj()

CustomBuilder.java

1 buildobj()

UserDataSet.java

1 readDataFile()

2 simpleClassify()
3 calculateAccuracy()

4 Results()

CroplInfoWs.java

1  takeDecisipn{}

2 GasmDecision ()

w

getDataSource ()

o

getClassifierName ()

Resources and Libraries used

To create a model of a classifier

Builds a Bayes classifier for the default data file

To create a classifier model selected by the user

Builds a Custom classifier for the default data file

Dynamically creates classifier models for a data
file uploaded by the user

Read the uploaded data file

Build Classifier Models
Calculate the accuracy of each model

Output the results for each model

Communicate with the web application through a
RESTful Web Service

Genenate-prediction from,Refault Classifier Model

Generate prediction from user selected dataset and
its buitd Classifier Model

Upload and use user input custom Dataset

Generate classifier for user selected Type

weka.jar ( weka libraries)
Mysql_jdbc.jar ( JDBC drivers library)
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Web service Class

/*

* The main web service providing the predictions
* with connected DB

*/

package com.crop.webService;

import com.crop.dataBase.DatabaseController;
import com.crop.modelGen.Builder;

import com.crop.modelGen.CustomBuilder;
import com.crop.decision.DecisionMaker;
import com.crop.decision.CustomDecisionMaker;
import com.crop.userData.CustomFilter;
import com.crop.userData.UserDataSet;
import java.io.lOException;

import javax.ws.rs.core.Context;

import javax.ws.rs.core.Urilnfo;

import javax.ws.rs.PathParam;

import javax.ws.rs.Path;

import javax.ws.rs.GET;

import javax.ws.rs.Produces;

import java.text.DateFormat;

import java.textSimplaDateF6rihat;

import java agkl ate;

@Path("cropinforoot”)
public class CropIinfoWs {

@Context
private Urilnfo context;

public CropIinfows() {
}

@GET

@Produces("text/plain")

@Path("filter/{data}")

// Method for filtering the provided Data Set

public String getDataFiltered(@PathParam("data") String data) throws IOException,
Exception {

// copyright Code

}
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@GET

@Produces("text/plain")

@Path("datasrc/{data}")

// Use the uploaded DataSet and Evaluate each classification model

public String getDataSource(@PathParam("data") String data) throws IOException,

Exception {

// copyright Code

@GET

@Produces("text/plain")

@Path("cremodel/{data}")

// Creates a new classifier model and Saves it in the disk for result prediction

public String createClassifierModel(@PathParam("data") String data) throws IOException,

Exception {

// copyright Code

}

@GET ﬁ

@Producasf{text/plain”)

@Path("makedec/{datal")

// This Method retrives the decision for submitted params

public String takeDecision(@PathParam("data") String data) throws IOException,

Exception {

// copyright Code

@GET

@Produces("text/plain")

@Path("custdec/{data}")

// This Method retrives the decision for submitted params

public String takeCustDecision(@PathParam("data") String data) throws IOException,

Exception {

// copyright Code

}
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DecisionMaker Class
package com.crop.decision;

import java.io.BufferedinputStream;
import java.io.FilelnputStream;

import java.io.InputStream;

import java.io.ObjectInput;

import java.io.ObjectInputStream;

import weka.classifiers.bayes.NaiveBayes;
import weka.core.Attribute;

import weka.core.FastVector;

import weka.core.Instance;

import weka.core.Instances;

/**
*
* @author Uditha
E3
/
public class DecisionMaker {
private static final String SEPARATOR =" _";

/*

* This method takes the params submitted by the user

* puts ther_r’pih_‘_to a sanmpléistanice of thie(samd data.setldnd.evaliates
* the sampfg’aéta set with the trainet model of 9 given-classifier

¥ 2

public static String makeDecision(String data){

// copyright Code

}
}

Builder Class

package com.crop.modelGen;

import java.io.BufferedReader;

import java.io.FileOutputStream;

import java.io.FileReader;

import java.io.lOException;

import java.io.ObjectOutputStream;
import weka.classifiers.Classifier;

import weka.classifiers.bayes.NaiveBayes;
import weka.core.Instances;

/**

*
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* @author Uditha
*/

public class Builder {

/*
* This class is building a model for the given data file with a predetermined
* classification algorithm eg. Bayes

* and then writes the file as a javaObject file ( serialized model)
*

*/
public static String buildObj (String s) throws IOException, Exception{

// copyright Code

}
}

Filter Class

package com.crop.userData;

import java.io.BufferedReader;

import java.io.FileOutputStream;

import java.io,FileReader

import java.i%xception;

import java.igi@bjectOutputStream;

import weka.core. Instances;

import weka.filters.Filter;

import weka.filters.unsupervised.attribute.Discretize;

/**

*

* @author Uditha
*/
public class CustomFilter {
public static String filterData(String s) throws IOException, Exception{

// copyright Code

}
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Page Structure of the Web Interface

Home Page

edm siay, |1 Fbriary 2015

Useful Links
Home
Praditinz
Ahbnf Projct
T System
ContactUs

& htdocs

How to get a Prediction ™ =

Thiz Information sy stam golng to uzk two sats of data; artkutarly
om from Dot Eank of Hactor Kobbs laduwa Agmarkn Rassarcham
Training Instituts amd the other from 2 mpk survey conductad by
thiz Institution woulM te stored Ina SQLdatitazs. Th dat tank
lazdata from Zaveral zourcs 2 malnly from dapartmant of canzus
am statizti s, cantral lank and dapartmant of gk ulturs am alzo
from othar rslbk sourca s,

Thw monthly prkazof sskctad crops for the parkd of Bt tan
yearz woul bs colkcted Intoa SOL Datatazs for ga ik rating
Zeazoml e samd foracasting moduk s, To prad it tha tareast,
dat from 2 mmpk survsy woul bs formutated. For thiz purposs
comucta mmpk SUray AmMong ovar 200 Arms s who wars
angagad Inculthating of upcountry vegs bk z; covering s=varnal
Agro-acokgkalzom s partkubily n hatk, Kandy, Husa-Elba
and Baduli diztrkts will bs conzMa rad. This qua stlonmlrs ~ta zad
data zatand conzizts of damog raphk Information, pattsrmof

wage bk culthation, B utlization, conzrationofl il s,
farmar's kowkdge ragand ing Agro~scokg kal probkim s, uzs of
protaction meazure s bty to vegatabk farming, uss of fartilkar
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