Journal of Computer Science and Information Technology

J,:CSI ‘1 https://jcsitech-upiyptk.org/ojs
2023 Volume 9 Issue 3 Pg 143-148 e-ISSN: 2502-1486

Implementation of a Rabbit Disease Diagnosis Expert System using
the Forward Chaining and Certainty Factor Method

Mayang Sajida*, Eva Rianti, Sepsa Nur Rahman
Universitas Putra Indonesia YPTK Padang, JI. Raya Lubuk Begalung Padang, Sumatera Barat — 25221, Indonesia

* mayangsajida024@gmail.com

Abstract

An expert system is a system that adopts the expertise of an expert in a particular field into the system. Rabbits are one of the
animals that are close to humans and have high body adaptability. However, rabbits are not free from the threat of disease.
Treatment requires more costs so we need a way to find out the disease and the solution so that we can take the necessary
actions. To overcome this, an expertise media was created that can be accessed by rabbit owners online using the Forward
Chaining and Certainty Factor methods. The expert system must be able to work under uncertainty, so the Forward Chaining
(FC) and Certainty Factor (CF) methods were added to overcome this problem. Forward Chaining is a decision making
method that is commonly used in expert systems and the Certainty factor method is a method to prove the uncertainty of an
expert's thinking. The system diagnosis results display possible diseases suffered by rabbits and provide treatment solutions
for diseases with the largest CF values. With the calculation results, the level of confidence information based on the table is
Definitely Yes. The accuracy of the system output is proven from the results of system validity with experts.
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An expert system is a system whose performance
adopts the expertise possessed by an expert in a

Rabbits are livestock and herbivorous pets that can particular field into a computer system or program that
grow and reproduce quickly so that they can be is presented with a display that can be used by users
developed as meat producers, wool producers, or as who are not experts [ 1]. An expert system is a system
pets, so it is not surprising that many people in that uses human knowledge, then this knowledge is
Indonesia and throughout the world decide to care for input into a computer and then used to solve problems
and raise rabbits. . Seeing the large population of that require human expertise or expertise [ 2].
rabbits in Indonesia, it will definitely present various
significant problems and of course rabbits are also one
of the living creatures that are not immune from disease
due to the lack of knowledge of the public or rabbit
owners regarding the diseases that attack the bodies of
their pet rabbits.

1. Introduction

Artificial intelligence is the study of how to make
computers perform actions better than humans do.
Artificial intelligence (artificial intelligence) is a part of
computer science that studies how to make computer
machines do things like and as well as humans do, even
better than what humans do [ 3].

Rabbit disease certainly attacks the rabbit's immune
system. Where rabbits who are infected with the
disease will experience very drastic changes in activity.
Limited information from rabbit owners or breeders The Forward Chaining method is a decision making
regarding diseases in rabbits can accelerate the decline method that is commonly used in expert systems. The
in rabbit resistance. search process using the Forward Chaining method
goes from left to right, namely from the premise to the
final conclusion. This method is often called data

by utilizing one of the branches of Artificial driven, namely the search is controlled by the data

Intelligence, namely the Expert System, through provided 5]

various conveniences provided by the web program that Forward Chaining can be a form of thinking that will or
the author created, which includes Related solutions for needs to start from actuality to draw conclusions from
rabbit diseases have also been presented and what that actuality. Forward Chaining can be said to be a
rabbit owners should do if their rabbits are exposed to form of various deduction procedures that start with a
disease using the Forward Chaining and Certainty known truth [6].

Factor methods.

Acrtificial intelligence itself is defined as a machine or
program that has intelligence in it to complete a job [4].

To overcome this problem, the author took the initiative
to make a breakthrough in identifying rabbit diseases
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Forward Chaining is also called reasoning that starts
from the bottom up because reasoning is based on facts
at the lower level leading to conclusions at the upper
level which are based on facts. A search technique that
starts with known facts, then matches the facts with the
IF from the IF-THEN rule, if there are facts that match
the IF, then the rule is executed. When a rule is
executed, a new fact (THEN) is entered into the
database [ 7].

Certainty factor or often called CF is a method used to
measure the value of expert confidence [ 8]. Certainty
factor is a method to prove the uncertainty of an
expert's thinking, where to accommodate this someone
usually uses a certainty factor to describe the level of
expert confidence in the problem being faced [ 9].

Unified Modeling Language (UML) is a tool for
visualizing and documenting the results of analysis and
design which contains syntax for modeling systems
visually [ 10]. The definition of Unified Modeling
Language (UML) is a standardized modeling language
for software development built using object-oriented
programming techniques [11].

An information system is a combination of various
information technology components that work together
and produce information in order to obtain a single
communication channel within an organization or
group [ 12]. Information systems are an organized
combination of people, hardware, software,
communication networks, resources in the form of data,
as well as policies and procedures that store, retrieve,
change and disseminate information within an
organization [13 ] . An Information System is a series
of interconnected components that collect or obtain
data, process, store and distribute information to
support decision making within an organization so that
the organization's goals are achieved [ 14].

PHP is interpreter programming, namely the process of
translating lines of source code into machine code that
the computer understands directly when the code is
executed. PHP is a language with open copyright or
also known as Open Source, meaning that users can
develop PHP function codes according to their needs [
15].

A database is a collection of data that forms a file or
files that are interconnected using certain procedures to
form new data or information. Or it can be interpreted
as a database or database as a collection of data that are
interconnected with each other and organized based on
a certain scheme or structure. MySQL is software that
is classified as a database server and is open source.
Open Source states that this software is equipped with
source code (the code used to create MySQL), apart
from that, of course, the code can be run directly in the
operating system, and can be obtained by downloading
it on the internet for free . MySQL can run on various
operating systems. Accessing data in the database can

be done easily using SQL (Structure Query Language)
[16].

HTML, which is an abbreviation for Hyper Text
Markup Language, is a series of program code which is
the basis for the visual representation of a website page.
CSS is a way to make the format or layout of website
pages more attractive and easy to manage. A website or
site page can be defined as a collection of pages that
can display information, images, animation, text, sound
or a combination of all of them, either in the form of
static and dynamic which form a series of buildings that
are interconnected and connected by a network of
courtyards [17].

2. Research methodology

A research framework is a concept or stages that will
be carried out in a research. So that the steps taken by
the author in this design do not deviate from the main
discussion and are easier to understand, the sequence of
research steps will be made systematically so that it can
be used as an easy and clear guide for solving existing
problems. The research framework used is as shown in
Figure 1 below:

Determining Dissase Data and Symptom
Data

v

Determining Certainty Factor Value

v

Determining Rules

v

User Conduct consultations

Y

Calculating Certainty Factor Value

v

Determining the Final Result

Figure 1. Research Framework

The Certainty Factor method was introduced by
Shortliffe  Buchanan in the creation of MYCIN.
Certainty Factor is a clinical parameter value provided
by MYCIN to indicate the level of confidence.
Certainty Factor introduces the concept of belief and
disbelief which is formulated in the following basic
formula :

CF[H,E] = MB[H,E] — MD[H, E]

Information :
CF[H.E] : Certainty Factor
MB [H E] Measure of confidence in

hypothesis H, given evidence E (between 0 and 1)

MD [H ,E] : Measure of disbelief in hypothesis
H, given Evidence e (between 0 and 1)

E : Evidence (events or facts)
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H

: Hypothesis (conjecture)

Certainty Factor with one premise

CF[H,E] = CF[E] * CF[rule]

= CF[user] * CF[pakar]

Certainty Factor with more than one premise

CF[A A B] = Min(CF[a], CF[b]) = CF[rule]

CF[Av B] = Max(CF[a], CF[b]) * CF[rule]

Certainty Factor with similar conclusions

CFgabungan[CF1,CF2] = CF1+ CF2 (1 — CF1)

Certainty Factor Process Algorithm

1.
2.
3.

4,
5.
6

Data

Initialization of disease symptoms in rabbits
Show disease symptoms in rabbits and
Certainty factor (CF) values

Process of disease symptoms in rabbits

CF combination disease in rabbits

CF combination value results (CF Combine)

Rule process algorithm in forward chaining:

2.

3.
4,
5

Data

Determining the symptoms of disease in
rabbits

Determine rules based on existing data

If the rule matches then a result is found

The rule has not been found, the system will
trace it again based on the rule that has been
set

The system will display the results of
identification, prevention and treatment

3. Results and Discussion

Lack of public knowledge about rabbit diseases can
increase the death rate of rabbits. To increase and
increase knowledge of rabbit diseases , the author
created a system that can help the public in terms of
handling and knowledge of rabbit diseases.

3.1 Disease and Symptom Analysis

The problem discussed in this research is rabbit disease
. The symptoms of disease in rabbits can be seen in

Table 1:
Table. 1. Rabbit Symptom Data

No Sy(r:nopc}gm Symptom

1 GO01 Appetite is lost

2. G02 Weight loss

3 Go3 Reddish skin

4 G04 Body full of scabs

5 G05 Hair loss

6 G06 Itching on the body

7 GO7 Difficulty getting pregnant/miscarriage
8 G08 Reddish ear skin
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No Sygopdtgm Symptom

9 G09 The area around the eyes is red
10 G10 Body Lethargy

1 Gl1 Diarrhea

12 G12 Vomit

13 G13 High body temperature

14 Gl4 Scratching the earlobe

15 G15 Fluid comes out in the ear canal
16 G16 Itching and pain in the ear

17 G17 Purulent discharge from the eyes
18 G18 Inflamed red eyelids

19 G19 Leg bones are weak and bent

20 G20 Likes to eat feathers

21 G21 Cannibal

22 G22 Not strong enough to hold weight
23 G23 Fluid discharge in the nose

24 G24 Out of breath

Several diseases in rabbits discussed in the research can

be seen in Table 2 :

Table 1Rabbit Disease Data
No Disease Code Disease
1 P01 Scabies
2 P02 Gastroenteritis
3 P03 Inflammation of the ear
4 P04 Eye Inflammation
5 P05 Hypocalcium
6 P06 Pneumonia

Based on the table above, the experts determine the CF
value for each symptom of each disease, namely in

table 3:
Table 2CF Values for Each Symptom
No Disease Name Symptom \c/:zflue
Appetite is lost 0.8
Weight loss 0.8
Reddish skin 1
Body full of scabs 1
Hair loss 1
1 Scabies Itching on the body 1
Difficulty ) _ getting 06
pregnant/miscarriage
Reddish ear skin 1
The area around the eyes is 1
red
Body Lethargy 0.8
Appetite is lost 1
Weight loss 1
2 Gastroenteritis Diarrhea 1
Vomit 1
High body temperature 0.6
Appetite is lost 0.6
Weight loss 0.6
Hair loss 0.8
3 Inflammation of  Scratching the earlobe 1
the ear Fluid comes out in the ear
canal
Itching and pain in the ear 1
Body lethargic 0.8
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. CF Bt CF (G04) = 1
No Disease Name Symptom value expert CF (GOS) - 1
Appetite is lost 0.6 EXPE"gE Egg% = é 5
. Expert - .
Weight Ioss- 0.6 £xpert CF (GO8) - 1
4 Eye Inflammation Purulent discharge from 1 Expert CF (G09) = 1
the eyes £xpert CF (G10) = 0.8
Inflamed red eyelids 1
Body Lethargy 0.6 Suppose the user chooses answer as following:
Appetite is lost 1
Weight loss 1 Go01 = Most likely yes = 0.8
Hair loss 1 G02 = Most likely yes = 0.8
- G03 = Most likely yes = 0.8
: y o lees_to eat feathers 1 Goa _ Most likely yes _ 08
ypocalcium Cannibal 1 G06 = Most likely yes = 08
Difficulty getting 1 G07 = Most likely yes = 0.8
pregnant/miscarriage G08 = Most likely yes = 0.8
Diarrhea 0.8 G09 = Most likely yes = 0.8
Body Lethargy 1 G10 = Most likely yes = 0.8
6 Appetite is lost 1 e
WZ?ght loss The initial rule (rule 1) has 10 symptom broken down
Preumonia Out of breath 1 become rules that have symptom single, so become:
Fluid discharge in the nose 0.6 THEN
Body Lethargy 0.6 Rule 1.1: IF Loss of appetite (G01) Scabies .
Calculations of CF were obtained from interviews with  Rule 1.2: IF Weight loss (G02) sTc ;'Ei':S
rabbit experts, with CF values obtained from experts _ o THEN
and converted into CF values which can be seen in Ru€13 IF Reddish skin (G03) Scabies .
Table 4 below: Rule 1.4: IF Body full of scabs (G04) STC ';'E'g's
Table 1CF Value . THEN
Rule 1.5: IF Hair | GO05 ]
No Uncertain Term CF value ue air loss (G0S) Scabies .
1 Definitely Not 0.1 Rule 1.6: IF Itching of the body (G06) N
2 Almost Certainly Not -08 Rule 1.7 IF Difficulty getting THEN
3 Most likely not 0.6 - pregnant/miscarriage (G07) Scabies .
4 Probably not 0.4 Rule 1.8: IF Reddish ear skin THEN
5 Don't know -0.2t0 02 Scabies .
6 Maybe yes 0.4 Rule 1.9: IF The area around the eyes is red S-I;:tl)zi,:s
7 Most likely yes 0.6 _ THEN
8 Almost Certainly Yes 0.8 Rule 1.10 IF Lethargic Body (G10) Scabies .
9 Definitely Yes 1.0

As example case is a giving process FC value on each  Manual calculation process for rule 1.1:
symptom disease rabbit :

Rule 1: Scabies CF cn
IF Appetite is lost
AND Weight loss

AND Reddish skin
AND Body full of scabs

CF(user)*CF(expert)
0.8*0.8
0.64

Manual calculation process for rule 1.2:

CF 6oz = CF(user)*CF(expert)
AND Feather Loss = 08%08
AND Itching on the body = 064
AND Difficulty getting pregnant/miscarriage
AND Reddish ear skin Manual calculation process for rule 1.3:
AND The area around the eyes is red CFeis =  CF(user)*CF(expert)
AND Body Lethargy = 08%1
THEN Scabies = 08

The first step, the expert determines the CF value for Manual calculation process for rule 1.4:

each symptom. The CF value is given expert for CF cos = CF(user)*CF(expert)
example: = 081
= 08
e CF (GO1) = 0.8
epet CF (G02) = 0.8
e CF (GO3) = 1
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Manual calculation process for rule 1.5:
CF cos CF(user)*CF(expert)
0.8*1
0.8

Manual calculation process for rule 1.6:
CF cos CF(user)*CF(expert)

0.8*1

0.8

Manual calculation process for rule 1.7:
CF cor CF(user)*CF(expert)

0.8*0.6

0.48

Manual calculation process for rule 1.8:
CF cos CF(user)*CF(expert)

0.8*1

0.8

Manual calculation process for rule 1.9:
CF coo CF(user)*CF(expert)

0.8*1

0.8

Manual calculation process for rule 1.10:
CF c1o CF(user)*CF(expert)

0.8*0.8

0.64

Due there is more from One symptoms, then For
determine CF disease furthermore used equality 1.5 :

CF combine (CF GO01 CF GOZ) CF Go1 + CF G02 *(1' CF GOl)
0.64+0.64 * (1-0.64)
0.8704

CF o

CF combine (CF old » CF &303) CF old + CF G03 *(1' CF old)
0.8704+0.8 * (1 — 0.8704)

0.97408

CF o

CF combine (CF oia, CF cos CF qia+ CF cos *(1- CF i)

0.97408+0.8 * (1 — 0.97408)
0.994816

CF o

CF combine (CF o1a, CF cos CF qia+ CF 6os *(1- CF i)
)

0. 994816+0.8* (1 —0. 994816)

CF o = 0.9989632
CF combine (CF o, CF CF og+ CF 6os *(1- CF i)
606)
= 0.9989632+0.8*(1-0.9989632)
CF o = 0.99979264
CF combine (CF old » CF old t CF Go7 *(1' CF old)
CF cor)
_ 0. 99979264+0.48* (1 - 0.
T 99979264)
CF o1 = 0.99989217
CF combine (CF old s CF CF old + CF G08 *(1' CF old)
GOS)
_ 0. 99989217+08 * (1 - O.
T 99989217)
CF o1 = 0.99997843

CF combine (CF oia, CF CF qia+ CF 6os *(1- CF i)

G09)
_ 0. 99997843+0.8 * (1 - O.
T 99997843)
CF o = 0.99999568
CF combine (CF o , CF oi¢+ CF 6o *(1- CF i)
CF cw)
_0.99999568+0.64 * (&8 -
~0.99999568)
CF o = 0.9999984
Information :

CF old (old CF) is a CF disease, based on results CF
calculation above, then CF disease Scabies in rabbits is
_0.9999984

Furthermore count percentage confidence to disease
with equality :

Percentage CF gisease * 100

0. 9999984*100
99.99 %

Based on results calculation, then information level
confidence based on table is Definitely Yes .

4. Conclusion _

This expert system makes it easier for rabbit owners to
carry out consultations by implementing a web-based
system which is implemented using forward chaining
and certainty factor methods by selecting the symptoms
experienced according to the rabbit's condition so that a
diagnosis of disease can be produced in rabbits, making
it easier for rabbit owners to check for disease. suffered
by their pet rabbits effectively and efficiently. To
handle the dangerous phase, the system will issue an
output containing a recommendation to immediately
send the rabbit to the UPTD of the West Sumatra
Animal Hospital.
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