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	Diagnosis of sugarcane pests and diseases still uses manual recording so that it can cause errors such as data loss or inaccurate data. This study aims to create an expert system to diagnose plant pests and diseases because they affect the yield and quality of sugarcane. This data was obtained through literature study, observation, and interviews. The method used is the Case Based Reasoning method to find cases by comparing old cases with new cases based on similarity calculations with the K-Nearest Neighbor algorithm to get the best solution from the identified cases. The results of this study indicate that the expert system for diagnosing sugarcane pests and diseases is easy to use, the appearance is easy to reach, and the diagnostic process does not take a long time. Based on testing the accuracy of the system to diagnose according to the expert's mind, it got an accuracy of 96% from 50 cases tested with the system and got a percentage result of 87.33% from 10 respondents including very feasible criteria.
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1. Introduction 
Sugarcane is a plantation crop as raw material for the sugar industry. This industry has the potential to be developed because it produces the main product in the form of sugar which is one of the strategic commodities for the Indonesian economy and is one of the nine staples consumed by the public. Sugar is also a material for other industries, including the food and beverage industry (Astuti, 2019). 

Camming Sugar Factory located in Wanuawaru, Libureng District, Bone Regency, is a sugar cane plantation company engaged in the production of granulated sugar. However, there are several factors that affect the continuity of production including the presence of pests and diseases of sugarcane. The Camming Sugar Factory needs a system for early diagnosis of sugarcane pests and diseases as they affect the yield and quality of sugarcane. The diagnostic process so far is still using manual recording of symptoms that attack sugarcane so that it can lead to errors such as data loss or inaccurate data.

 Various methods for diagnosing sugarcane pests and diseases have been proposed by researchers, including Certainty Factor (Hariyanto dan Sa’diyah, 2018) and Dempster Shafer (M Pratama et al, 2020). Certainty Factor and Dempster Shafer methods are very appropriate to be used to measure the level of certainty in diagnosing a disease. The calculations of these methods are only used in one count so that their accuracy is maintained. However, in certain cases, if more than two data are processed, the stages of calculating the level of certainty using these methods must be repeated in data processing. In addition to these methods, there are other methods that are effectively applied to large amounts of data, including the K-Nearest Neighbor method. 

K-Nearest Neighbor is a simple method that is easy to implement. KNN is used to solve cases by calculating the shortest distance between new cases and old cases. The advantages of KNN include being strong against noise training data, namely data with a very far range of values ​​compared to other data. However, the KNN method also has a weakness that is less than optimal in determining the value of k which is the number of nearest neighbors and is required to select features to get the best solution.
Based on the problems that have been raised in this study, a solution is proposed by applying the Case Based Reasoning method with similarity measurements using the KNN algorithm. The Case Based Reasoning method is used to find the case with the highest similarity and the KNN algorithm to find the similarity value from the old case to the new case. The proposed method is more efficient because it uses old cases and adapts new cases to get the best solution from the identified cases.
2. Method
Pada penelitian menggunakan metode analisis case based reasoning dan algoritma k-nearest neighbour yang dikenal dengan singkatan KNN sebagai solusi. Masing-masing memiliki keunggulannya sendiri, dimana untuk case based reasoning sangat flexibel karena dapat kolaborasi dengan beberapa metode untuk mendapatkan hasil yang maksimal dan KKN itu sendiri mudah memperbaiki data dari data dirinya sendiri.
Case based reasoning
Dalam penggunaan case based reasoning (CBR) terdiri dari beberapa langkah kerja dapat dilihat digambar dan langkah kerja sebagai berikut:
Retrieve
Retrieve the most similar or the same cases. This task begins with a description of one/some problems and ends when the most suitable previous case has been found. Its sub-tasks refer to feature identification, initial matching, search, and selection[1].
Reuse
Reuse information and knowledge from the case to solve new problems. The process of reuse of case solutions that have been obtained in the context of new cases is focused on two aspects, namely: (a) Differences between previous and current cases. (b) What part of the acquired case can be transferred into a new case [2].
Revise
Review or improve the proposed solution. This phase consists of two tasks, namely: (a) Evaluating case solutions generated by the reuse process. If successful, then continue with the retain process, (b) If not then improve the case solution using specific domain knowledge [3].  
Retain

Save or explore parts of previous experience that may be useful for solving problems in the future. This process consists of choosing what information from the case to store, in what form, how to structure the case to make it easy to find similar problems, and how to integrate new cases into the memory structure [4].
K-Nearest Nearboard
In general, the way the KNN algorithm works is as follows. Determine the number of neighbors (K) that will be used for class determination considerations. Calculate the distance from the new data to each data point in the dataset. Take a number of K data with the closest distance, then determine the class of the new data.

Step by step algorithn K-NN
a. Determine the number of neighbors (K) to be used for class considerations.

b. Calculate the distance from the new data to each data point in the dataset.

c. Take the number of K data with the closest distance, then determine the class of the data

     the new.
Blackbox testing dan User Acceptance Test
This study uses blackbox testing and user acceptance test (UAT) as a method of testing the system. Black box testing or known as behavioral testing is a test that is carried out in full only by assessing the needs and specifications of a software and will reach the input and output of the software system without any knowledge of the program's internals and this test is very important because it can describe the perspective of the examiner who like just looking at a black box and being able to find glitches or bugs in an app before it's officially released [5].
3. Results and Discussion 
Result
System and Program Trial

Each image must be captioned under the image. The description in the table is given above the table. All figures and tables must be numbered sequentially. Figures and tables are placed in the center of the page (centeraligned).
Table 1. Login Test
	cases and test results

	Test
	User login

	Which is expected
	The system successfully entered the user's home page

	Conclusion
	Succeed


Table 2. Testing the user data menu
	Cases and Test Results

	Test
	User data

	Which is expected
	The system successfully displays user data, adds users, changes users, and deletes users

	Conclusion
	Succeed


Table 3. Testing the garden data menu

	cases and test results

	Test
	User login

	Which is expected
	The system successfully entered the user's home page

	Conclusion
	Succeed


Table 4. Pest and disease data menu testing
	cases and test results

	Test
	Data Garden

	Which is expected
	The system successfully displays garden data, adds gardens, changes gardens, and deletes gardens

	Conclusion
	Succeed


Table 5. Testing the symptom data menu
	cases and test results

	Test
	Symptom data

	Which is expected
	The system successfully displays symptom data, adds symptom data, changes symptoms, and deletes symptoms.

	Conclusion
	Succeed


Table 6. Testing the symptom data menu
	cases and test results

	Test
	Symptom data

	Which is expected
	The system successfully displays symptom data, adds symptom data, changes symptoms, and deletes symptoms.

	Conclusion
	Succeed


Based on the results of system testing using blackbox testing techniques, it can be concluded that the overall system has been successful and functioning properly as expected.
System testing
The next stage of testing is to compare the results of expert diagnoses with an expert system built to diagnose sugarcane pests and diseases using the Case Based Reasoning method.

                                                                Table 7. Comparison of expert and system diagnostic results
	NO
	
	
	
	

	
	EXPERT RESULT
	 SYSTEM 
RESULT
	
	

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
	Rat

shoot borer

Army caterpillar

Root and stem rot

White feather lice

Mite

Boktor

stem borer

Pokahbung

fire wound

stem borer

Rat

rust disease

Root and stem rot

Leaf scorch disease

Mosaic disease

stem borer

Blendok disease

shoot borer

Leaf scorch disease

Targeted spot

Leaf scorch disease
Cicadas

Ureth

	Rat

shoot borer

Army caterpillar

Root and stem rot

White feather lice

Mite

Boktor

stem borer

Pokahbung

fire wound

stem borer

Rat

rust disease

Root and stem rot

Leaf scorch disease

Mosaic disease

stem borer

Blendok disease

shoot borer

Leaf scorch disease

Targeted spot

Fusarium stem rot
Cicadas

Ureth
	In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

In accordance

It is not in accordance with
In accordance

In accordance

	-

-
	…
…

…
	…
…

…
	…
…

…

	50
	Fire Wound
	Fire Wound
	in accordance


app installation manual
The steps taken to run this application are as follows:

a. Running star command on apache and mysql in xampp application.

b. Save the application in the directory xampp/htdocs/foldername.

c. Import the database at http://localhost/phpmyadmin/.

 d. Open the chrome app and enter http://localhost/foldername.

application program manual
The following is a display of the expert system program for diagnosing sugarcane pests and diseases:

a. Login Page
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                             Figure 1. Login Page
b. Expert Page
[image: image8.jpg]
                             Figure 2. Expert Page
c. Tampilan halaman Diagnosa

[image: image2]
Figure 3. Diagnosa Page
system maintenance
a. Corrective Maintenance

In this case, a coding check is carried out to fix problems in the expert system for diagnosing sugarcane pests and diseases [6].

b. Adaptive Maintenance

To make a system more comfortable to use by the user, adjustments are made to the functions so that it is easier to use. The interface that is displayed to the user uses components and functions that are easy to understand [7].
Risult Coresponden
The percentage of each answer is searched based on the data from the questionnaire with the following formula:

Y = P/Q x100
Information:

Y: Percentage value

Q: The number of respondents for each question

Q: Number of respondents

     Eligibility categories based on intervals in the following table 8.
Table 8. Pest and disease data menu testing
	Klasifikasi
	Nilai Persentase

	Very Worthy
	81%-100%

	Worthy
	61%-80%

	Enough
	41%-60%

	No Screen
	21%-40%

	Very Inappropriate
	0%-20%


result: 

Y = [image: image4.png]94+82+84+84+92+92+84+90+84+88+88+94+86+84+84 X
10




100

Y = [image: image6.png]1319 4100
15




Y = 87,33%

4. Conclusion 
Based on the results of design and testing of an expert system for diagnosing sugarcane pests and diseases by applying Case Based Reasoning using the K-Nearest Neighbor algorithm, it can be concluded as follows:
1. The Case Based Reasoning method using the K-Nearest Neighbor algorithm can be applied to diagnose sugarcane pests and diseases in an expert system and has been functioning properly, is easy to use, can help the diagnosis process quickly and has gone through the questionnaire testing phase of 10 respondents. get an average percentage of 87.33% including the category very suitable for use.
2. Application of Case Based Reasoning using the K-Nearest Neighbor algorithm on an expert system for diagnosing sugarcane pests and diseases capable of displaying diagnostic results in the form of the name of the disease and its control solution based on the selected symptoms and obtaining a system accuracy of 96% from 50 cases. tested.
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