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1. Introduction

The competitive competition among company on revolution industry 4.0e era encourage the companies
to optimize production planning. Production planning used to determine the type and quantity each
products of company in the future and also is a process to producing goods at certain period to predicted
or scheduled through labour resources, raw materials, machinery[1][2]. Production planning ia
manufacturing process to plan the achievement of goal efficiently[3]. Production panning requires
cooperation between multiple functions among maximize profit and minimize cost also level of
inventory [4]. The goal programming model is one of technique that used decision making problems
that involve multiple goals to simultaneous completion and also the goals be interrelated and conficting
[5][6].In real life, not only deals with certain factor but also facing uncertainty objective function in
optimization wich is can be express by means triangular fuzzy numbers [7].

In this paper study goal programming model combine fuzzy method to maximize profit and revenue
with consider uncertainty problems. The aim of this study is proposed the model of fuzzy goal
programming approach in production planning. Fuzzy method capable of handling data that contains
uncertainty and also can combine with other methods to contribute te optimal decision making and
efficiently [8]. Fuzzy goal programming is to handle inaccuracies data input and allows solving the
congestion management problems [9]. The fuzzy goal programming model is develop to profit
optimization [10] by minimizing cost of labour [11], raw materials [12]. Fuzzy goal programming
method can used to optimize a hypothetical sustainable wind energy portfolio [13]. This method
effectively the decision of production planning with consider profit and demand tolerance value [14],
related maximize revenue and increasing production with minimum cost [15], determine multiobjective
transportation problems [16]. In other part, the fuzzy goal programming method using to selective
maintenance allocation of reliability [17]. Based on the above background, this research use combination
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fuzzy method and goal programming to build a model to optimize profit and revenue with consider
minimize raw material, labour cost, time machine production, level of inventory cost. The results model
expected to be able used to optimize production planning problems.

2. Research Method

In this research, proposed the model of fuzzy goal programming approach in production planning. The
research steps there are several stages. The stages for the formulation of the fuzzy goal programming
model were propose [18][19][20][21], among others: (1) Determine the decision variables, (2)
Determine the forms of constraints, (3) Forming of linear program models based on the established
objective and constraint functions, (4) Finding the optimal solution for each models, (5) Forming the
membership function of the optimal solution according to the fuzzy membership function, (6) Forming
of fuzzy goal programming model [22]. Furthermore, the fuzzy goal programming model is applied to
the case with small medium enterprise (SME) to evaluate the model that has been made, the results are
tested[23][24][25]. The results of the application in the case of SME following the model with fuzzy goal
programming that has been built then analyzed to see how the results of the optimum solution in
production planning for SME’s are applied. Conclusions outlined in the last part.

3. Results And Discussion

To formulated fuzzy goal programming model, steps are needed to identify decision variables, objective
functions, constraint functions, and form fuzzy membership functions. Here following steps:
a. The decision variables in this model is number of production on each kind of products to

producesie X;, X,, X5,y X,
b. The objective functions to propose in this model are:
1) The objective function to maximize earns

P(X):qlxl+q2x2 +"'+qnxn :anxn (1)
1

2) The objective function to maximize profit
Z(X) = (ql -C-n _tl)xl +(qz -GN —tz)xz +'"+(qn —Ch =y _tn )Xn
n

(2)
= Z(Qn —Ch =Ty _tn)xn
1
3) The objective function to minimize the cost raw materials

n
T(X) = RX + 6LX) +.+ X, :Z:rnxn (3)
1
4) The objective function to minimize the cost of labor

n
B(X) =C1X +CoXy +...+C X, :chxn (4)
1
5) The objective function to minimize work of production time
n
U(X) =ViX +VoXy +.. 4+ VX, :ZVan (5)
1
6) The objective function to minimize cost of inventory

n
S(X) =ty X +t,%, +...+ 1, X, :Z:tnxn (6)
1
c. The constraint in this propose model that raw materials each product
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Ay X FApX, Ho Ay X+ A, X, S W,
A% +aX, ot aX ot a X, W,
Ay Xy + Ao Xy Ho A X o+ A, X, S W
X; 20,i=1..,n;j=1..m
(7)
d. The Fuzzy membership function to propose the model:
1 Z(0)=>2"
) ={20"Z  7izx<z" (8)
7" -z -
0, Z2(x)<Z
1, B(x)<B”
B—B * —y
ue0 =128 gt o <B 9
B-B B
0, B(x)>B
1 TX)<T"
r (X) = T__—T(X) T <T(X)<T (10)
T-T -
0, TX)>T
1, U(x)<u”
U-U(x) . —
(X)) =s———>, U <U(X)<U (11)
v U-u N
0, ux>U
" S(x)<S”
s (X) = S__—S(X) ST <S(x)<S (12)
S-S -
0, S(x)>S

Equation (1),(2),(3),(4),(5),(6) and (8),(9),(10),(11),(12) constraints can be formed for the
proposed fuzzy goal programming model. Thus, the fuzzy goal programming model is

formulated as follows:
Maximize a
Subject to

(13)
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D 0%, —(P"~P)a>P
1
n p— p—
D@ o=ty —ta Xy (27 =2)a2Z
1
n — —
Z:rnxn +(T-T )a<T
1
n p— p—
D cyXy +(B-B)a<B
1
n p— p—
anXn +U-U )a<U
1
n f— —
D tox, R S
1
A1 Xy 855Xy ot AgiXj ot A Xy S W
Aj Xy + &)Xy +oF AGXG F et Xy SW;
Ay Xy + Ao Xy +eet A Xj oot B Xy < Wi
X 20,i=1..,n;j=1..m
Table 1.
Detail of Products UD. ABC
Product Sellin Cost C(c))?t Cost of Time Type of materials lT[OtS
s g Material Labo inventot  productio  Cotto Scub  Spande Rayo g
Price S ¢ y n a X n
Shirt 4500 14.35 72.35 54.7 5.2 85% o o o 22
T-Shirt 3450 23.6 68.32 54.7 6 85% 2% 3% 10% 18
Tunik 4700 10.5 72.35 54.7 5.2 o o o o 22
Gamis 6030 13.2 72.35 54.7 5.2 62% 10%  20% 18% 18
Pajama 4250 9.14 68.32 54.7 6 22
Home — cco0 2231 6832 54.7 6 50% 3% 5% 42% 18
dress ’ ' ’
Pants 3800 7.23 72.35 54.7 5.2 o o o o 22
Skirts 4600 24.3 68.32 54.7 6 36% >0%  10% 4% 18

Table 1 is numerical example for this research, that contains the description details of products from
UD. ABC. The enterprenuer of UD. ABC’s gives a minimum production limits for each product of 200.000,
the minimum limit for the use of materials and the maximum limit for the use of brands for each type of
product is 700.000 types of brands. In addition, the number of materials for each kind are 2253600kg
cotton, 561,783.65kg scuba, 456453,45 kg spandex, and 140769, 55 kg rayon. This problems will be

solve using model (13) and goal programming model.
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Thus, the decision variables as follows:

X, : number of Shirt

x, : number of T-shirt

x5 : number of tunik

X, : number of Gamis

X5 : number of Pajama

Xg : number of home dress

X7 : number of pants

Xg : number of skirt

Based on problem above, the Goal Programming model be formulate as follows:
Maximize: (14)
4500 x; + 3400 x, + 4700 x5 + 6030 x, + 4250 X5 + 6600 Xg + 3800 X; + 4600 Xg

4258,45x, +3303,38x, + 4562 ,45x, +5889,75X, + 4117 ,84 X, + 6454 ,67 X, + 3665,72X, + 4452,68X,
Minimize:

72,35%, +68,32x, +72,35%, + 72,35X, + 68,32, + 68,32X, + 72,35X, + 68,32X,
14,35x, + 23,6x, +10,5%; +13,2X, + 9,14, + 22,31, + 7,23X, + 24,3X,

5,2X, +6X, +5,2X; +5,2X, + 6X; + 6X, +5,2X, +6X,

54,7x, +54,7X,+54,7X,54,7X, + 54,7%; +54,7X; +54,7%, + 54,7 X,

Subject to:

18,7x, +15,3%, +13,64X, +1116Xx, + 11X, + 9%, + 7,92X, + 6,48x, < 2253600000
0,44x, +0,36x%, + 2,2X, +1,8%, + 0,66X%; + 0,48x; + 11X, + 9X,< 561783650

2,2%, +1,8%, + 3,96, +15,24x, + 9,24X; + 7,56X, + 0,88x, + 0,72X; < 456453450
5,2X, +6X, +5,2X; +5,2X, + 6X; + 6X; +5,2X, + 6%, <140769550

X + X, + X3 + X, + X + X; + X, + X5 < 700000

X, X5,y Xg = 200000

Furthermore, based on goal programming model can be formulated the Fuzzy Goal Programming model
as follows:

Maximize: a

Subject to:

4358,45x, + 3303,38x, + 4562,45X%, + 5889,75X, + 4117,84x, + 6454,67 X, + 3665,72X, + 4452,68X,

— 765840 < 46877700

14,35x, + 23,6%, +10,5%; +13,2x, + 9,14x, + 22,31X, + 7,23X, + 24,3X; + 39973320 < 412125600
5,2%, +6X, +5,2X; +5,2X, + 6X; +6X,; +5,2X,; + 6X; +3845820c < 7281803

54,7%, +54,7X, +54,7X; +54,7X, +54,7X; +54,7X, + 54,7, + 54,7%, + 664560220cr < 842065042
18,7x, +15,3x, +13,64x, +1116X, + 11X, + 9 + 7,92X, + 6,48%, < 2253600000

0,44x, +0,36x, + 2,2x, +1,8x, + 0,66x; + 0,48x; +11x, + 9%, <561783650

2,2%, +18x, +3,96X, +15,24x%, + 9,24X, + 7,56X%, + 0,88x, + 0,72X, < 456453450

52X, + 6X, +5,2%; +5,2X, + 6%, + 6X; +5,2X; + 6X; <140769550

X, + X, + X + X, + Xg + Xg + X, + X3 < 700000

X; Xy .00y Xg = 200000

X; = 0; i=1..8
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By solving The result using fuzzy goal programming model and goal programming model are shown in
table 2.

Table 2.
Results of Fuzzy Goal Programming Model
Objective function Fuzzy Goal Programming Model Goal Programming Model
Profit and revenue 4203565174 4412645311
Raw material cost 12114668 15203682
Labour cost 123405682 118942013
Time of machine production 6503021 7921004
Inventory level cost 22456170 24016957

From results of table 2 show that there is different result between using fuzzy goal
programming model and goal programming model for each given objective function. For example the
objective function profit and revenue shows that using goal programming model graeter than fuzzy goal
programming model. However, the profits and revenue obtained still within the range of profits desired
of the entrepreneur. Furthermore, raw material cost, labour cost, time machine production and
inventory level cost as the objective functions of this problems are on the desired of the enterpreneur.
In other words, the fuzzy goal programming model given can be used in solved production planning
problems. The fuzzy goal programming model build in this study, can be used to multi-criteria objective
functions for optimized profit. The objective function to be achieved in this study for the purpose of
maximizing revenue, profits, and minimizing the cost of materials, labour costs, working time of
production machines and the cost of supply materials for production.

4. Conclusion

The formulation model has been build in this paper are fuzzy approach and goal programming that can
solve production planning problems. Based on the case of study, it found that the profit gaints was
different between fuzzy goal programming model and goal programming model. However, the profits
still within the optimal solution like goals of the entrepreneur. That was in accordance with the multi-
criteria objective to optimize the companies profit. For future research, production planning problems
with uncertain demand, and uncertain inventory stock might be interesting to be consider. Furthemore,
extended the model dealing with that problems for propose new methods be considered as general
future research topic.
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