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Abstract— With advances in science and technology, especially in the field of medicine, more 

and more sophisticated medical devices have been developed to fight disease or to detect disease 

early so that it can be treated more quickly. One of them is human skin disease. The problem 

occurs when many people think that skin disease is easy, even though it seems they realize that 

skin disease is very dangerous and can cause skin cancer, skin infections. The purpose of this 

research is to develop an expert system application that is capable of diagnosing skin diseases 

based on the symptoms observed using the "Certainty factor" method. A useful method for 

creating an expert system is the certainty factor. making this expert system produces an 

appropriate diagnosis from manual calculations with a program by giving weight and certainty 

values from experts. helping people to diagnose the type of disease they are experiencing so that 

the treatment is easily known. 
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 I. INTRODUCTION 

   The skin is the largest organ of the human body and is located outside which plays an 

important role. The skin is the organ of most of the human body and functions to protect against 

collisions and is the most sensitive part of the body because the skin is the organ of touch. Skin 

mailto:1agungprasetyo59876@gmail.com
mailto:habib@untag-sby.ac.id


 

 

2  

health is important for the human body, sometimes skin disease health is considered unimportant, 

many people ignore health [1]. 

   Skin disease is a common disease that is often suffered by people until now. Patients with 

skin diseases are currently inversely proportional to the availability of medical personnel because 

of the high cost of treatment..[2], Certainty Factor was chosen because this method can be 

accurate for diagnosing skin diseases at this time. Due to the limitations of medical personnel, 

doctors have developed applications that can diagnose skin diseases that people suffer from. 

Therefore the Certainty Factor Program was chosen with the aim of being able to help patients 

diagnose skin diseases based on the type of symptoms they are feeling.  

   In diagnosing disease, a system is needed to adopt human knowledge, so the computer 

can work like an expert. This application allows users to diagnose skin diseases before further 

procedures using the Certainty Factor.[3] implemented in the PHP programming language and 

MySQL as supporting data storage, this application will display symptoms of any skin disease. 

Have the final result of the application form based on the symptoms of the selected disease. This 

method is used to determine the results and the whole system is using the Certainty Factor. 

  According to previous research, the results of system implementation in diagnosing measles-

rubella in children using the CF (certainty factor) method have been tested using black-box testing 

techniques. [4].  Based on previous research, the implementation of an expert system using the 

certainty factor method resulted in a tentative diagnosis of panleu disease in cats with 

veterinarians as experts.[5]. According to previous research, this research serves to diagnose ASD 

by optimizing each degree of membership in the fuzzy logic method with the Mamdani method 

approach [6]. Previous research has resulted in identifying facial skin types and providing 

appropriate treatment solutions for each facial skin type. Expert system for identifying facial skin 

types Certainty Factory Method [7]. Based on previous research, the system applies forward 

chaining and certainty factor to diagnose disease in broilers.  [8].  Based on previous research, 

this is a web-based system that was originally created using the previous chain algorithm, then 

refined by combining the certainty factor and the Dempster Shafer algorithm.  [9].  

  Based on the background that has been described, an expert system is planned and built 

using the certainty factor method. By converting expert knowledge into web-based interpretation 

so that people can consult directly, an expert system is needed to implement factor certainty 

methods in the diagnosis of human skin diseases.  
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 II. RESEARCH METHOD`` 

2.1  Certainty Factor 

The confidence factor (CF) is a method that can show a fact has a certain value. Can be expressed 

in percentage. In processing, the method uses a formula [10]. When faced with a problem, there 

are many answers that are not entirely certain. This certainty factor can be in the form of a 

probability that depends on the outcome of the event. Unsafe results are due to two factors, namely 

unsafe rules and unsafe user responses to questions submitted to the system.[11] This is easily 

known in the disease diagnosis system, experts cannot determine exactly the relationship between 

symptoms and factors, patients cannot feel the symptoms for sure. Therefore, there are many 

possible diagnoses [12].    

Certainty Factor shows certainty by facts and rules. Has the following formula [13] :    

Table 2.1 Certainty Factor Formula 

 

2.2  Sistem Pakar 

Artificial intelligence is a subset of computing that makes computers behave like humans. The 

expert system itself is a computer system designed to emulate various aspects of an expert's 

abilities. The expert system retrieves knowledge optimally to imitate the problem-solving style 

of an expert [14][15].    

2.3 Diagnosa Penyakit Kulit 

Diagnosis is the process of examining something using certain methods and methods  [16]. 

Diagnosis is done in order to find out whether a person has a disease, for example a human skin 

disease, based on the symptoms they are experiencing. 

2.4 Jenis Penyakit Kulit 

Skin disease is a skin condition caused by fungi, bacteria, viruses and infections. Skin disease is 

a very common infectious disease that affects people of all ages.[17] here I will make a diagnosis 

of skin disease in humans who have 22 types of skin disease. 
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2.5 Waterfall 

The waterfall method is one of many SDLC models that are often used in developing information 

systems or software. This model adopts a structured and sequential approach.[18] Waterfall 

model steps include requirements, design, implementation, testing and maintenance. 

2.6 Testing Scenario 

There are two types of testing techniques, namely black box testing techniques (by executing 

programs) and data verification. The black box testing technique is done by simply running or 

maintaining a unit or model according to the running process. Data verification is a testing 

technique that compares the results of manual calculations with the results of applying an expert 

system to diagnose rice diseases, to see whether the results are normal or not. [19].    

2.7 Research Place 

This research conducted in Rumah Sakit Umum Haji Surabaya to collect data on symptoms of 

the disease, type of disease through a dermatologist or dermatologist at Hospital Umum Haji 

Surabaya.   

2.8  Identification of problems 

In the first step, the problems found in the research "Application of the certainty factor method 

in the diagnosis of human skin disease symptoms in a web-based expert system design" are 

identified or determined.    

2.9  Data processing 

When problem identification is complete, data collection occurs in two stages. Data collection 

was carried out based on books and journals regarding system planning, as well as interviews 

with skin disease experts and skin disease data.[20] In this research, the data collection stage was 

carried out in 2 ways, namely :    

1. Interview 

Disease data were obtained by this research through interviews with skin experts, namely Dr. 

Rahimah, SpKK Dermatologist at Hospital Umum Haji Surabaya.   

 

2. Library Studies 

Data collection in this study was carried out by library research by reviewing journals and 

references related to research, namely. by gathering information about skin diseases, 

symptoms of diseases, as well as preventive measures and solutions for these diseases.  
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2.10 Use Case 

The use case diagram is an illustration that shows the relationship between actors and systems. 

Use case diagrams can describe the communication that occurs between one or more actors 

with the system in question.[21].  

 

Figure 2.1 Use Case   

2.11 Activity Diagram 

This diagram shows the various functional flows by which the system is planned, with each flow 

being executed, what decisions can be made and how the results will be. .[22] Activity diagrams 

can represent parallel processes that can occur across multiple operations. The following is an 

activity chart for diagnosing human skin diseases. 
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Figure 2.2 Activity Diagram   

2.12 Squence Diagram 

Sequence diagrams are used to explain or show detailed interactions between objects in a system. 

Sequence diagrams can also show what messages or commands can be sent and how long they 

take [23].  

   

Figure 2.3 Squence Diagram 

2.13 Class Diagram 

Class diagrams can help writers understand the structure of the system and make a good 

system design. Class diagrams show the static structure of several classes in a system [24].  
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Figure 2.4 Class Diagram   

 

 III. RESULT AND DISCUSSION 

3.1 Data processing 

Qualitative method is a research technique that emphasizes analysis or descriptive. In the non-

quantitative research process, the subjective perspective is more emphasized and theory is used 

as a guide by researchers to ensure that the research process is in accordance with the facts found 

in the field when conducting research. it adopts qualitative data processing methods as data 

processing methods.   

3.2  Disease Symptoms Data Value 

The data on the symptoms of this skin disease has a value based on the weight of the disease 

given by an expert or dermatologist at the hospital Umum Haji Daerah Surabaya as follows: 

3.1. Table Assess Symptoms of Skin Disease  
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3.2. Table of Skin Diseases 

 

3.3  Calculation of Certainty Factor 

The Certainty factor algorithm will be used to find the confidence value. With MB and MD values 

taken from experts [25]. Consultants and Experts have the right to choose answers, each answer 

is weighted as follows:  

3.3 Table of Disease Symptom Weights 

Expert Certainty Value

 

User certainty value



 

 1 

 

 

 



 

 

2  

 

 Diagnosis of Crust Impetigo. Based on the results of the calculation above, the value of Crust 

Impetigo disease is 98.59% 

3.4 Program View 

• Prediction Results 

 

Figure 4.1 Prediction Results 

From the display above is the result of the prediction of Crust Impetigo disease with a diagnosis 

of 98.59% as in the manual calculation above with the same result of 98.59% 
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• User Dashboard View 

 

Figure 4.2 User Dashboard Display 

In the display above is the dashboard menu on the user section which has a predictive 

feature for diagnosing skin diseases in humans 

• Skin Disease Prediction Display 

 

Figure 4.3 Display of Skin Disease Prediction 

In the display above is the Skin Disease Prediction menu which contains a form for the user 

to fill in the symptoms of the skin disease being suffered, then after that the results of the 

percentage of the disease will appear as in the prediction results menu 

• Admin Dashboard view 
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Figure 4.4 Display of the Admin Dashboard 

In the view above is the dashboard menu in the admin section which contains several features, 

namely prediction features, diseases, symptoms, beliefs Assign Beliefs. Inside this application 

has a total of 22 diseases, 71 symptoms. 

IV. CONCLUSION 

Based on this research, it can be concluded that the implementation of an expert system using the 

Certainty Factor resulted in a diagnosis of skin disease by a dermatologist as an expert at the 

Regional Hajj Hospital in Surabaya. Where the value of symptom confidence and symptom 

classification at the level of skin disease is determined by an expert with a predetermined weight. 

The diagnosis of this skin disease has 22 kinds of diseases and 71 symptoms of skin diseases with 

the same results in the manual calculation matching experiment with program output with the 

same result of 98.59%. This proves that the diagnosis of this skin disease has been functioning 

properly. Suggestions for further research can make a diagnostic system with other methods and 

produce results that are more suitable and more complex. 
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