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Sugarcane pests and diseases are still diagnosed manually, which can lead 
to errors such as data loss or inaccurate data. The goal of this research is to 
develop an expert system for identifying plant pests and diseases that affect 
sugarcane yield and quality. This data was obtained through literature 
study, observation, and interviews. The Case Based Reasoning method is 
used to find cases by comparing previous cases with recent cases using 
similarity calculations with the K-Nearest Neighbor algorithm to find 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 [1].  

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 a manual recording of symptoms that attack 

sugarcane 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 [2] and Dempster Shafer [3]. 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 
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these methods are only used in one count so that their accuracy is maintained. However, if more than two 

data sets are processed, the stages of calculating the level of certainty using these methods must be repeated. 

In addition to these methods, there are others that work well with large amounts of data, such as 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 recent cases and previous 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. 

A solution is proposed based on the problems raised in this study by using 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 is used to find the value of similarity 

between the previous and recent cases. The proposed method is more efficient because it uses previous cases 

and adapts recent cases to get the best solution from the identified cases.   

2. Method 

As a solution, the case-based reasoning analysis method and the k-nearest neighbor algorithm, 

abbreviated KNN, were used in the study. Each has its own advantages, with case-based reasoning being the 

most flexible because it can collaborate with multiple methods to achieve the best results, and KNN being 

simple to repair data from its own data. 

2.1. Case Based Reasoning  

In the case-based reasoning (CBR) method, there are several phases that can be seen in the drawings and 

work steps as follows : 

2.1.1. 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 [4]. 

2.1.2. 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 [5]. 

2.1.3. 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 [6].   

2.1.4. 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 recent cases into the memory structure [7]. 

2.2. 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 
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point in the dataset. Take a number of K data with the closest distance, then determine the class of the new 

data. 

2.3. 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 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 likes just looking at a black box and being able to find glitches or bugs in an app before 

it's officially released [8]. Blockchain verification and validation: Techniques, challenges, and collaborative 

research directions blackbox testing is a software testing approach that tests the functionality of the software 

under test without regard for its implementation specifics, internal route knowledge, or internal code 

structure. This type of testing is entirely dependent on the software's specifications and requirements [9]. 

3. Results and Discussion  

3.1. System and Program Trial 

The tests performed on the expert system for diagnosing sugarcane pests and diseases are blackbox 

testing, which is used to determine whether the software built works properly and as expected. Test results 

can be seen in the Table 1, Tabel 2, Tabel 3, Tabel 4, and Tabel 5. The system was tested with the following 

components: 

 

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 
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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 

 

Based on the results of system testing using blackbox testing techniques, it is possible to conclude that 

the overall system was successful and worked as expected. 

3.2. 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 6 show systems 

testing. 

 

Table 6. Systems Testing 

No Symptom Code System Results 

1 G0006, G0011, G0012 Rat 

2 G0002, G0003, G0007, G0010 Shoot borer 

3 G0005, G0008, G0015, G0016 Armyworm 

4 G0039, G0041, G0042 Root and stem based rot 

5 G0013, G0014, G0016 White flea 

6 G0019, G0021, G0022 Mite 

7 G0006, G0009, G0010 Boktor 

8 G0003, G0004, G0041 Stem borer 

9 G0033, G0034, G0037 Pokahbung 

10 G0024, G0025, G0026 Fire wound 

11 G0001, G0004, G0005, G0006 Stem borer 

12 G0008, G0011, G0012 Rat 

13 G0043, G0044, G0048 Rust disease 

14 G0041, G0042, G0047 Root and stem base rot 

15 G0032, G0037, G0038 Scorched leaf disease 

... ... ... 

50 G0014, G0025, G0026 Fire wound 

 

The next stage of testing was carried out 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 

show comparison of expert and system diagnostic results. 

 

Table 7. Comparison of Expert and System Diagnostic Results 

No 
Diagnosis Result 

Expert Result System Result Description 

1 Rat Rat In accordance 

2 shoot borer shoot borer In accordance 

3 Army caterpillar Army caterpillar In accordance 

4 Root and stem rot Root and stem rot In accordance 

5 White feather lice White feather lice In accordance 

6 Mite Mite In accordance 

7 Boktor Boktor In accordance 
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8 stem borer stem borer In accordance 

9 Pokahbung Pokahbung In accordance 

10 fire wound fire wound In accordance 

11 stem borer stem borer In accordance 

12 Rat Rat In accordance 

13 rust disease rust disease In accordance 

14 Root and stem rot Root and stem rot In accordance 

15 Leaf scorch disease Leaf scorch disease In accordance 

16 Mosaic disease Mosaic disease In accordance 

17 stem borer stem borer In accordance 

18 Blendok disease Blendok disease In accordance 

19 shoot borer shoot borer In accordance 

20 Leaf scorch disease Leaf scorch disease In accordance 

21 Targeted spot Targeted spot In accordance 

22 Leaf scorch disease Fusarium stem rot It is not in accordance with 

23 Cicadas Cicadas In accordance 

24 Ureth Ureth In accordance 

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

50 Fire Wound Fire Wound in accordance 

 

3.3. App Installation Manual 

The steps taken to run this application are as follows: (1) Running star command on apache and mysql in 

xampp application; (2) Save the application in the directory xampp/htdocs/foldername; (3) Import the 

database at http://localhost/phpmyadmin/; (4) Open the chrome app and enter 

http://localhost/foldername. Figure 1 show interface open system localhost.  

 
Figure 1. Interface Open System Localhost 

 

3.4. Application Program Manual 

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

Figure 2 show login page, Figure 3 show symptom data display page, Figure 4 show expert page, and Figure 

5 show diagnosis page. 
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Figure 2. Login Page 

 

 
Figure 3. Symptom Data Display Page 
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Figure 4. Expert Page 

 

 
Figure 5. Diagnosis Page 

 

3.5. System Maintenance 

The maintenance system that is carried out is : (1) Corrective maintenance, in this case, a coding check is 

carried out to fix problems in the expert system for diagnosing sugarcane pests and diseases [10]; (2) 

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 [11]. 

The percentage of each answer is searched based on the data from the questionnaire with the following 

formula: 

Y = P/Q x100 .......(1) 
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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 

Classification Percentage Value 

Very Worthy 81%-100% 

Worthy 61%-80% 

Enough 41%-60% 

No Screen 21%-40% 

Very Inappropriate 0%-20% 

 

Result:  

Y = 100 

Y =  

Y = 87,33% 

4. Conclusion  

Based on the results of the design and testing of an expert system for diagnosing sugarcane pests and 

diseases using Case Based Reasoning and the K-Nearest Neighbor algorithm, the following conclusions can 

be drawn: The Case Based Reasoning method, which employs the K-Nearest Neighbor algorithm, can be 

used to diagnose sugarcane pests and diseases in an expert system and has been found to work properly, be 

simple to use, aid in the diagnosis process, and has passed the questionnaire testing phase with ten 

respondents. receive an average percentage of 87.33% when the category very suitable for use is included. 

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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