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Abstract

In the future, there will be tight industrial competition. Professional management companies become crucial to
being successful and competitive on the global market. One of the key factors in production is the ability to plan
and optimize the production process of goods. To face fluctuations in consumer demand without adding existing
facilities, the company can use fuzzy mammal and sugeno methods to determine the amount of production of
voc (virgin organic coconut) based on supply and demand data in the wotay coconut (main business area).
process involving 18 fuzzy rules using AND and OR operators on each fuzzy set and IF-THEN rules for each
input variable demand (little, medium, a lot), inventory (little, medium, a lot), and output (little, medium, a lot).
The thing that strengthens the conclusion that fuzzy sugeno is better than fuzzy mamdani with this data is that
the MAPE for fuzzy sugeno has a value of 36.11% with a truth level of 63.89%, while for fuzzy mamdani, the
MAPE value is 38.77% with a truth level of 61.23%. With the MAPE value obtained from Fuzzy Mamdani and
Sugeno, the forecast for VOC production at KBU is predicted. Wootay coconut is worth using with fuzzy
sugeno.
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that does not necessarily know the actual amount of
1. INTRODUCTION production then by [2] applying the Mamdani and

In the era of globalization, industrial competition sugeno methods in fuzzy logic, the company can
is becoming very strict. Professional skills in make a predictive plan to determine the volume of
managing a company become crucial to success in production by considering the data of existing supply
such a competitive global market. One of the key and demand from the company. This approach allows
aspects of production is the ability to plan and companies to optimize in maximizing profits by

optimize the production process of goods. producing quantities of goods that meet customer
Maximum profit depends on maximum sales. demands.
Maximum sales means meeting all existing demands. In the face of consumer demand fluctuations

If a company produces less than demand, the without adding existing supplies, companies can use
opportunity for optimal profit will be missed. On the the fuzzy Mamdani and Sugeno methods to determine
contrary, if production exceeds demand, a company the amount of production of VOCs (Virgin Organic
will face losses, then production planning within the Coconut) based on stock and demand data in Wootay
company is crucial to respond to market demand Coconut. With this approach, firms can plan VOC
accurately. Factors like supply and demand are key in production efficiently and compare actual data with
optimizing production. research data.

One of the methods used by a company in
designing and managing the output of production is
linear programming [1]. However, when it is different
when you want to know the quantity of production
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2. RESEARCH METHOD

A fuzzy system is a system that is formed from
existing knowledge. The core of this system lies on
the basis of rules consisting of IF-THEN rules. In
these rules, IF-THEN statements are represented by
words associated with membership functions. The
initial process in building a fuzzie system is to collect
a set of IF-THEN rules from the relevant domain of
knowledge. A fuzzy set A in the universe S can be
characterized by the membership function u,(x)
which sets x € S to a degree of membership u,(x) €
{0,1}. An element x € S is said in the fuzzy set A if
and only if pu,(x) >0 and is considered a full
member if and only if u, (x) = 1.[3][4][5]

In this study, to describe the function curve of
gravity used the triangular curves (see figure 1) and
trapezium curves (see figure 2).
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Figure 1. The Triangular Curve
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Fugure 2. The Trapezium Curve
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2.1 Fuzzy Base Rule

The base of fuzzy rule consists of IF-THEN
fuzzy rules and is the core of the fuzzy system in the
sense that all other components are used to
implement these rules sensibly and effectively
[6]1[71[8][8]. The base of fuzzy rule includes the
following IF-THEN fuzzy rules

RuWIF x, is AL and ---and x,, is A,
THEN y is B! (1)

2.2 The Fuzzy Mamadani Method

The Mamdani method is one of the most
common methods used in fuzzy logic applications.
The Mamdani method refers to the process of
inference or make conclusions from the rules defined
in IF-THEN statements. In this method, the input and
output variables are expressed in the form of a fuzzy
set with a specified membership function [4][10][9].
The steps of the Mamdani method are as follows:

1. Fuzzification means that each variable of a crisp
value is converted into a fuzzy set using a
membership function [10], [11] [12].

2. The IF-THEN rule is a fuzzy rule that has been
specified with the AND and OR operators on the
Fuzzy input set to generate the FUZZY output set.

3. Aggregation is a set of fuzzy outputs of each rule
combined into one set.

4. Defusification is a fuzzy set of outputs converted
to a firm value in the form of a crisp that can be
used in decision-making. In this study
defusification uses the model Center of gravity
defuszifier (Cedroid) seen on equation 2.
Mapping of a fuzzy sets within U as the output of
the Fuzzy inference system into a point y* in V
where y is crisp.
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2.3 The Fuzzy Sugeno Method

The Sugeno fuzzy method has the characteristic
that the consequent part is not a fuzzy set but a
constant value or a linear equation with variables
corresponding to its input variables. The Fuzzy
Sugeno model used in this research is the Sugeno
Order-0 model for fuzzy inference systems [13],
[14][15]. Here is the general form of the fuzzy
Sugeno Order-0 model:
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IF (x1is A1)o(xyis Ay)o ...0(x,is A,)THEN z = k

3

Where A is the fuzzy set for the i-th antecedent, o is

a fuzzy operator (such as AND or OR), and k is a
constant (crisp) as the consequent. [16]

3. RESULT AND DISCUSSION

3. 1 Research Data

In this research, VOC (Volatile Organic
Compounds) data was collected from KBU (Wootay
Coconut) in Central Maluku Regency. The data was
taken from January to December 2022. The data that
will be processed with fuzzy is the data of each
month so that the company can plan the amount of
VOC production for the next month. The formation
of a fuzzy set for input variables is divided into two:
supply and demand, whereas the output variables are
production. The domains for each variable can be
seen in Table 1 below.

Table 1. VOC’s Stock Data

Function Variable Domain
Input inventory 50-210
demand 100-1000
Output production 300-1100
quantity

3. 2 Fuzzification

To calculate the quantity of VOC production
using the Mamdani fuzzy logic, a fuzzification
process is performed to convert crisp values into
fuzzy values for each fuzzy set (Low, Medium, High)
using membership functions for input and output
variables. Figure 3 displays the membership functions
for the demand input variable. Meanwhile, the
membership functions for the inventory input
variable can be seen in Figure 4, Figure 5
membership function for production and Figure 6
show that the membership functions from the output
variable as a Production. And then, the Sugeno fuzzy
method can be demonstrated for the output variable
as production result, with given constant values.
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Figure 3. Membership Functions for Demand
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Figure 4. Membership Functions for Inventory
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Figure 5. Membership Functions for Production
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Figure 6. Constant Values for the Production Output Variable

3.3 Rule IF-THEN

For the IF-THEN rules in both Mamdani and
Sugeno fuzzy logic, 18 fuzzy rules are employed,
utilizing AND and OR operators, to obtain the best
result for the quantity of VOC production. The fuzzy
rules can be observed in Figure 7 below.
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Figur 7. Fuzzy Base Rule

3.4 Defuzzifikasi

Through the IF-THEN process, the results of the
defuzzification process using the Mamdani method
can be observed, where fuzzy values have been
transformed into crisp values. For example, when
there is a demand for 440 liters of VOC and only 110
liters available in inventory, the required production
quantity amounts to 642 liters. The defusification
process can be shown in Figure 6, whereas for fuzzy
sugeno, when the value of demand and supply is the
same as in fuzzy mamdani, then the VOC to be
produced is 624 liters.The defuzzification process is
depicted in Figure 8. So, the result obtained are
shown on Figure 9 as follows:
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Fugure 8. The Production Result using Mamdani Fuzzy Logic
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Figure 9. The Production Result using Sugeno Fuzzy Logic

3.5 Mean Absolute Percentage (MAPE)

When the fuzzy result has been obtained with the
Fuzzy model of Mamdani and Sugeno, then the next
process is to measure the accuracy of each result. The
results of MAPE on this study are taken from each
month's data.

4. CONCLUSION

Based on the results and discussions conducted,
it can be concluded that with the actual data of VOC
production results at KBU Wootay Coconut in 2022,
the Sugeno fuzzy model performed better than the
Mamdani fuzzy model. This was evident during the
process involving 18 fuzzy rules using AND and OR
operators for each fuzzy set and IF-THEN rules for
each input variable: demand (low, medium, high),
inventory (low, medium, high), and output (low,
medium, high). What strengthens the conclusion that
Sugeno fuzzy logic is superior to Mamdani fuzzy
logic with this data is that the MAPE for Sugeno
fuzzy logic has a value of 36.11%, with an accuracy
level of 63.89%, while for Mamdani fuzzy logic, the
MAPE value is 38.77%, with an accuracy level of
61.23%. With the obtained MAPE values from
Mamdani and Sugeno fuzzy logic, the forecast for
producing VOC at KBU Wootay Coconut is viable
using the Sugeno fuzzy logic.
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