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Abstract

In catfish farming activities, there is a sorting process and a calculation process that is carried out
manually or conventionally which causes a lack of effectiveness of labor and time in cultivation
and causes fish wounds or injuries after the sorting activity. This research aims to make the
sorting process easier and more flexible. By considering factors such as weight, length and other
physical conditions in a fuzzy manner, the system can provide more accurate decisions in
determining the quality and type of fish, increase sorting efficiency, and reduce errors in fish
grouping process. Logic systems can provide more accurate assessments, allowing fish producers
or traders to better sort fish according to market standards and consumer needs. The data analysis
method used uses qualitative methods. Data is analyzed by identifying patterns, themes and
categories through the coding and interpretation process. Fuzzification in the development of an
automatic fish sorter uses weight (gram) and length (cm) parameters as input while the output is a
measure of consumption. Using this tool is said to be more effective than conventional fish
sorting.
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INTRODUCTION

Indonesia is a country with very rich natural resources. Natural resources on land and at sea
are very valuable natural resources. One of the supports of the Indonesian economy is the fisheries
sector (Pujono et al., 2019). The availability of the Fisheries Sector is very important in meeting the
consumption needs of the Indonesian people. Based on data from the Ministry of Maritime Affairs
and Fisheries (KKP), fisheries production in 2020 was targeted at 26.46 million tons and the
realization was 23.16 million tons or reached 87.53% and the fish production for the fisheries sector
was also targeted at 26.46 million tons meet the needs of national fish consumption. The national fish
consumption rate in 2020 was 56.39 kg/capita, exceeding the target of 54.49 kg/capita/year in 2020
(Salurianto et al., 2021).

Freshwater fish is one of the most consumed and demanded fishery sectors by people in
Indonesia. One type of freshwater fish that is in great demand is catfish because it has a delicious
taste, its meat is easy to process, and the price is affordable. In addition, catfish also has fast growth,
so its production is relatively stable. Data released by the Ministry of Maritime Affairs and Fisheries
(KKP) in 2022 shows that catfish production in Indonesia is 1.06 million tons with a value of IDR
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18.93 trillion in 2021. In detail, catfish production from cultivation was 1.03 million tons with a value
of IDR 7.79 trillion last year. Meanwhile, catfish production from the capture of inland public waters
(PUD) was 34,915.83 tons with a value of IDR 1.13 trillion (Dahliana & STIP Yapi Bone, 2023).

One of the obstacles that occurs in fish farming activities is uneven fish growth (Wiyoto et al.,
2023). In terms of growth, not all fish grow to the same weight, therefore farmers must sort fish
according to consumption with each weight that has been determined according to market needs. If
done manually, there are several disadvantages, including the weight of the fish is not in accordance
with market needs which will harm the cultivator and the sorting process can take a lot of time and
require labor costs so that it is prone to human error (Siskandar et al., 2020).

The existence of these obstacles is the reason for this research to refer to an automatic system
in sorting fish based on weight to make it easier for farmers to do sorting and save time. This
automatic fish selection system applies fuzzy logic as a method that allows the sorting tool to
understand and respond to uncertain input data in a way that is similar to the way humans think.
Fuzzy logic is an improvement of Boolean logic that deals with the concept of partial truth. Fuzzy
logic has degrees of membership in the range 0 to 1 and fuzzy logic indicates the extent to which a
value is true and the extent to which a value is false. In this study, the Mamdani method or commonly
called the Min-Max method is used in the application of fish sorting classification based on size.
Mamdani fuzzy method has a smaller error rate than the mamdani method in terms of prediction. So it
is hoped that the sorting system with the mamdani fuzzy method can provide convenience for
cultivators (Maryam et al., 2021).

The purpose of applying fuzzy logic to a consumer fish sorting system is to enable more
flexible classification of consumer fish, given variations in the physical characteristics of fish. By
considering factors such as weight, length and other physical states in a fuzzy manner, the system can
provide more accurate decisions in determining the quality and type of fish, improve sorting
efficiency, and reduce errors in the fish grouping process. The logic system can provide more accurate
judgment, allowing fish producers or traders to better sort fish according to market standards and
consumer needs.

METHODS
Research Time and Location Research Time

This research was conducted on May 3 - May 17, 2024, at the Campus of IPB University
Bogor Vocational School, JI. Raya Pajajaran, Bogor City, West Java 16128. This research designs a
catfish sorting conveyor based on consumption size using a fuzzy logic controller.

Data Collection Methods

This research method employs a literature review approach to gather data from various
sources that substantiate the research. These sources include books, magazines, scientific journals, and
other relevant articles.

Fuzzy Variables

The input and output indicators of the fuzzy logic system are set based on variables that can
determine the size of the fish, fuzzy variables also have value as a decision determining factor.. As
shown in Figure 1, Figure 2, and Figure 3. In a fuzzy logic system, needs a rules to run the system
listed in Figure 4 and the program of a rules shown in Figure 5.



Figure 1 The set of fish weight variables

Based on Figure 1 shows that the variable fish weight from the range of 0<x<50 grams is
categorized as small fish weight, range of 50<x<150 grams is categorized as medium fish weight,
range of 150<x<250 is categorized as large fish weight.

Figure 2 The set of fish length variables

Based on Figure 2 shows that the variable length of fish from the range 0<x<10 cm is
categorized as small fish length, range 10<x<25 cm is categorized as medium fish length, range
25<x<50 cm is categorized as large fish length.

Figure 3 The set of consumption measure variables

Based on Figure 3 shows that the output of fish length and fish weight will be generated
through data from previous inputs; with these results, the fish can be sorted according to the size and
weight that has been set.
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Figure 4 The set of data rules fuzzy logic

Based on Figure 4 shows components data from fuzzy logic system rules, developed with
MATLAB. The graphic illustrates individual data between fish lenght, and consumption size. The fish
weight range is 0 to 250, the fish length range is 0 to 50, and the consumption size range is 0 to 250.
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Figure 5 The set of program rules fuzzy logic

Based on Figure 5 shows data program of fuzzy logic system, the programs make up
integrated data components as the core driving system fuzzy logic to make a decision, from fuzzy
logic rules using “IF” as a premis, “AND” as a conjugation or connecting word, “THEN” as a
conclusion.

Data Analysis Method

The data analysis method uses qualitative methods. The data is analyzed by identifying patterns,
themes, and categories through the cg and interpretation. Qualitative research with a fuzzy approach
combines two different research approaches, namely qualitative and fuzzy logic. Qualitative methods
are used to understand phenomena or problems in a deep context, while fuzzy logic handles
uncertainty and subjectivity in data.

1. Assignment of Fuzzy Variables and Factors

Identify the relevant variables in the research context and determine the domain and
level of uncertainty or fuzziness. This involves applying fuzzy concepts to describe the
variability and uncertainty in the data (Santosa et al., 2021).

2. Qualitative Data Collection



In the context of the sorting mechanism, the assignment of fuzzy variables and factors
can be done to enable the system to efficiently classify the incoming objects into the
appropriate categories. By taking data from the length and weight of the fish.

3. Fuzzy Analysis

Fuzzy analysis in sorters involves the use of fuzzy logic to process input object data
and generate decisions based on non-strict rules. By applying the concept of fuzzy
membership, the sorting tool can classify objects more flexibly, overcome the uncertainty and
complexity of their attributes, and produce more adaptive decisions according to changing
conditions and contexts (Rifai & Fitriyadi, 2023).

4. Interpretation

Fuzzy systems in sorters can be interpreted as methods that allow sorters to
understand and respond to uncertain input data in a manner similar to how humans think. By
using fuzzy rules, the sorting tool can classify incoming items into certain categories flexibly,
based on the degree of membership in each category that represents a degree of probability or
uncertainty. This allows the sorter to make decisions on how to sort or route the items more
adaptively and responsively to changing environmental conditions.

RESULT AND DISCUSSION

This research designs fuzzy logic with the help of Matlab software which will then be used as
the basis for determining the output value of the automatic catfish sorting system with fuzzy logic.
There is a Mamdani fuzzy logic design in matlab Figure 4 with the mamdani method which has 2
input variables and 1 output variable. The input variables are fish length and fish weight, and the
output variable is the size of consumption.

System Implementation

The tool is designed to resemble a conveyor line in the form of a simple machine that moves
from one place to another, the sorting tool is run with several assemblies of components such as
microcontrollers and RTCs stored in the machining box and there are several other components such
as infrared sensors, servo motors, ultrasonic sensors and balance sensors inside the tool chamber
because these components play a role in capturing fish sensors that pass through the conveyor line.
The function of the conveyor is as a means of moving goods from one place to another in the sorting
process (Prayuda, 1., 2022) The control system of the catfish sorting tool will work by rotating the
conveyor to move the catfish before entering the catfish size reader container, then the infrared sensor
will read the number and length of catfish.

Automatic sorting of fish using fuzzy logic based on weight using load cell sensor. A sensor is
a device that measures physical quantities and converts them into signals that can be read and used.
This technology applies a sensor quality reading system. (Siskandar, Wiyoto, Santosa, Sari, et al.,
2023) The use of load cell sensors in accordance with their functions according to (Siskandar, Wiyoto,
Santosa, Hidayat, et al., 2023) load cell sensors are sensors used to track the pressure or weight of an
object. Load cell sensors are generally used as the main element of digital weighing systems and use
the principle of pressure and can be used in measuring the weight of dumbo catfish. The fish that will
enter the weighing process will go through the Infrared Sensor in a closed circuit on the conveyor that
leads to the scale. Infrared sensors will read the number of fish passing, then the servo will close
automatically. After the weight of the catfish is read according to its weight, the servo motor 1 will
rotate at an angle of 45 © then tilt the container and the servo motor 2 will rotate according to the
direction and the infrared sensor will detect catfish passing through the final catfish storage container
according to the weight and number of sorted fish, then the LCD will display the results of the weight
and number of catfish (Kurniawan et al., 2020).

Fuzzy Logic Implementation
Fuzzification in the development of an automatic fish sorter uses the parameters of weight

(grams) and length (cm) as input while the output is in the form of consumption size. After getting the
input value from the sensor, the process continues until getting the membership degree value from



defuzzification (Faizin & Mujilahwati, 2020) The fish sorting system uses the Fuzzy logic method for
rules represented in the form of IF-THEN, where the output or consequent of the system is not in the
form of a Fuzzy set, but in the form of a constant or linear equation (Bangun et al., 2019), 2019) The
possible membership values in this fuzzy logic are between 0 and 1. Input variable input is one of the
important components, therefore an input membership function is needed. This study uses two types
of membership functions, namely sensor input and consumption size output. The sensor input
membership function is in the form of weight and length which has 3 fuzzy sets of small, sufficient,
and large. The output of the membership function is the consumption size which has three fuzzy sets,
namely small, saleable, and large (Novira et al., 2020) The implementation of fuzzy logic in this
automatic fish sorting system is in accordance with (Maryam et al., 2021) which also applies Fuzzy
Logic to control weight, as a servo motor drive and a catfish counter with infrared and an appropriate
way to map a scope into an output space (Fachrul Rahmadany et al., 2023).
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Figure 6 Fuzzy logic design in matlab

Based on Figure 4 shows the fuzzy design that has been made with the Matlab application
which includes input and output.
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Figure 7 Surface Data

Based on the Figure 7, a surface display in the form of 3D graph is shown to illustrate the
relationship between input data of fish weight and length with output data from consumption size
decisions based on shape and color.



Table 1 Function of variable indicator fuzzy logic

Function Variables Fuzzy sets

Input Length (cm) Small
Medium
Big

Weight (gr) Small

Medium
Big

Output Consumption size Small
Medium
Big

Based on Table 1 shows that there are variable indicators used in the fuzzy logic system. In the
input function, there are two variables, namely length (cm) and weight (gr), with the same fuzzy sets,
namely small, medium, and large. In the output function in the form of fish size as a variable, the
fuzzy set will be determined based on the two input variables until a fuzzy set indicator is found at the
output in the form of small, marketable, and large.

Catfish that are ready for consumption are catfish that have a size between 18 cm to 20 cm with
a weight per tail of 125 grams or even more than that (Putri Firdausi et al., 2024), in 1 kg of catfish
contains § fish weighing 125 grams per tail (Bidayani et al., 2023) However, if the weight of catfish
reaches 200 grams per tail then per kg only contains 5 to 6 fish (Astari et al., 2021). Catfish to reach
consumption size requires a maintenance time of about 2 to 3 months with daily feeding. Catfish that
have a size below the consumption size or have not yet entered the consumption size, the size range of
50.0-65.4 gr/head (shallow size) will usually be returned to the cultivation container for re-cultivation
activities (raised). After rearing, catfish that will enter the consumption size will be sorted again.
Catfish that have a large size (jumper) are usually less salable for sale. Jumper catfish size is the size
of fish with a large size that is less desirable by the market, because the characteristics of meat owned
by large catfish are not good for consumption, so usually catfish that have a large size will be sold at
fishing spots or treated again to be used as prospective catfish broodstock (Jusadi et al., 2016).

Catfish when it is big is less marketable because the taste and texture of catfish meat is less
desirable by the public. The sorting process to separate consumption size catfish from overweight
catfish is in accordance with the statement (Naufal Allaudin & Nasuha, 2023). Usually, the harvest is
sold directly to the collecting traders; traders buy catfish for consumption size, so if there is excess
weight) that is not the size of consumption; it is not purchased / not sold for; it needs further
management so that farmers will not lose. The processing is by striving to become processed fish
products that can be more durable, given the nature of catfish that spoil quickly, such as Abon Catfish
and catfish nuggets (Prawoto et al., 2018).

The fuzzy logic-based fish sorting mechanism utilizes thinking principles that approach the
humans way, to make decision under conditions of uncertainty. The system classifies fish into
categories such as 'small’, 'medium', and 'large' based on parameters such as length and weight, with
uses membership functions that define the extent to which a fish falls within each category. For
example, a fish 15 cm long and weighing 200 grams can have certain levels of membership in the
'small' and 'medium' categories, allowing for more refined and adaptive decisions. . With this
approach, the sorting system can accommodate natural variability in fish size, increasing the accuracy
and efficiency of the overall sorting process

CONCLUSION

The catfish sorting tool with the addition of fuzzy logic intelligence is an effective and efficient
effort to help catfish farmers in sorting catfish based on fuzzy logic intelligence. Effective and
efficient to help catfish farmers sort catfish based on the size of the fish. Variety of fish sizes. This
system can help reduce labor costs and increase profits and catfish production capacity. Profits and
catfish production capacity. Based on the results, the logic system can provide more accurate
judgment, allowing fish farmers to sort fish better. The data analysis method used used qualitative
methods, data were analyzed by identifying patterns, themes, and categories through the process of
coding and interpretation. Fuzzification on the development of an automatic fish sorter uses the



parameters of weight (gram) and length (cm) as inputs while the outputs are weight (gram) and length
(cm). (cm) as input while the output is in the form of consumption size.
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