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ABSTRACT
The paper examines the information system concept for food safety on produciion process
for cooking oil made from Crude Palm Oil (CPO). Cooking Oil representing one of the
industrial sample results of very potential food processing, because in consumption of
Indonesian society every day. The intention of this research make a concept of information
system able to guarantee the food safety of production process of cocking oil. The result
on this study that with the usage of the information system concept at the production
process of cooking oil and margarine will be more and more improved their food safety to

meet with the consumer quality requirements.

Key words : information system concepts, Food Safety, production process, cooking oil,

margarine, CPO

1. INTRODUCTION

The first step of the facilities pianning is the
dstermination of the faciiity location. The
problem of facility location is faced by both
new and existing businesses, and its
solution is critical to a company’s eventual
success. The many problems faced in
various companies focusing on the
smoothness problem of production activity.
One of the efforts made by adding nsw
facilities to the production facilities layout.
The problem that often occurs is how to
determine the location of facilities in the
optimal production process flow based on
the relationship of material from old facilities
to new facilities.

Fuzzy subtractive clustering model used to
solve the problem in this paper, which is
based on the size of the potential density of
the points in a variable space.

2. FACILITIES LGCATION MODELS

2.1. Fuzzy C-Means (FCM)

Fuzzy C-means is a method to perform
clustering of the data where the presence of
each data point in a cluster is determined by
the degree of membership. This method was
first introduced by Jim Bezdek in 1981. FCM
basic concept is to determine the cluster
center, which will mark the location of the

average for each cluster. At the beginning,
the center of the cluster is still not accurate.
Each data point has a degiee of
membership for each cluster. By way of
improving the center of the cluster and the
degree of membership of each point
repeatedly, it will show that the cluster center
will move to the correct locaticin. This
iteration is based on ine minimization of the
objective function that describes the distance
from a given data point to the nearest cluster
that has been weighted by the degree of
membership of data points.

The output of the FCNi is not a fuzzy
inference system, but a row of cluster
centers and some degree of membership for
each data point. This information can be
used to build fuzzy inference system.

2.2. Fuzzy Subtractive Clustering (FSC)
FSC is based on the size of the density
(potential) of each data point in a space
(variable). The basic concept of subtractive
clustering I1s to determine the regions in a
variable that has a high density of points in
the vicinity. Point with the largest number of
neighbors will be selected as cluster centers.
The point that has been chosen as the
center of the cluster was then reduced
density. Then the algorithm will choose
another point which has the largest neighbor
to be the center of another cluster. This will
be repeated until all points tested.

Y s S SN \SPaY . et Ol e ey iy W -
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translation of data before going into the next
calculation, the density of point Xx can be
calculated as :

%=X
Dy = X)1 €xp (— (—:/'5;—) (1
Distance represented by X, —X;|| s

distance between X, and Xj, ard ris positive
constanta of the radius of each attribute
data, a vector derived from the distance
between the locations to determine the effect
of cluster centers on each variable. Thus,
one data point will have a greater density if it
has manv close neighbors.

For example X, is chosen as the center
point of the cluster, while D, is a measure of
its density, the density of the points in the
vicinity will be reduced to :

Ix —Xc "
Dk = Dk — Dcl * X?;l exp (— '%"‘;—/5;—) (2)

With r, = rj is a positive constant. with rb = rj
is a positive constant. This means that the
point are located on the Uy cluster center will
have a massive reduction in density. This
will lead to that point will ke very hard to
become the next cluster center. Value of rb
indicates an environment that resulted in
reduced size of the point density. Score of 1,
greater thanthe r, r, = q * ra, where r; is the
radius of initial attributes (usually, squash
factor (g) = 1.5). After the density of each
point is fixed, it will look for a second cluster
center is Xo. After X obtained, then
measure the density of each data point will
be repaired again, then wil do the
calculation as the first step until no more
candidates at the center of the cluster.

In implementation, two fractions can be used
as a comparison factor, namely Accept Ratio
and Reject Ratio which has a fraction is O to
1. Accept Ratio is a lower limit to which a
data point that a candidate cluster centers
are allowed to be the center of the cluster.
While Reject Ratio is an upper limit to whici
a data point which becomes a candidate
cluster centers are not allowed into the
center of the cluster. In an iteration, when it
found a data point with highest potentiai (e.g.
X, with Dy potential), then will proceed by
finding the ratio of the potential of these data
points with the highest potential of a data
point in the early iterations (e.g. X, with Dj
potential), then the division results between

s

D, .with Dy, is then called by the ratio (ratio =
Dy / Dp). There are 3 conditions that can
occur in an iteration (Figure 1).

e If ratio > accept ratio, then the data
point is accepted as a new cluster
center.

e If Rejected ratio < ratio < accept
ratio, then the new data point will be
accepted as a new cluster center if
the data points are located at a
considerable distance to the center of
another cluster (the sum of the ratio
with the longest distance the data
point with other cluster centers is 2
1). Otherwise, their potential is set
equal to zero, vice versa.

e If ratio < reject ratio, then there is no
more data points are considered to
be the center of the cluster, the
iteration is stopped

Datais acceptedasa :
central cluster, with

condition :
" (reject ratio < ratio < y
Data is not accepted as z Datais acceptedasa
a central cluster accept 1) ] poc g
(raio < reject ratio) (r=Xo > reject ratio)
‘————7 -
- l B
Reject Ratio Accept Ratio

Figure 1. Ratio, Accept Ratio and Reject
Ratio

3. RESEARCH METHOD

3.1. Data Collection

The data collected is the result of

observation of one mattress and spring bed

manufacturing company in Indonesia. The
data required are as follows:

a. Data of the locations number cr
departments that use. This data
represents the number of locations or
departments that will be associated with
the location of the facility to be built.

b. Initial layout of the old facility location.
This layout is used as input for the
location of new facilities. Floor plan
layout shows information about the
location of each department or area and
coordinates the following facilities
located.

3.2. Fuzzy Subtractive Clustering Algo-
rithm Procedure

Steps in the subtractive fuzzy clustering

algorithm as follows :
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. Determine the centroid of each

department in the initial layout. For
example, the coordinates of the points is
corner of the department a(40;50),
b(40;0), ¢(120;50), and d(120;0), then the
centroid of the department is (80, 25).

. Enter data to be in clusters : Xj, with /i =

1,2,..,nandj=12 .., m.

. Set values :

a. r (the radius of each data attribute);
F1.2,...m;

b. g (squash factor)

c. Accept ratio

d. Reject ratio

e. Xmin (allowed data minimum)

. Xmax (allowed data maximum)

f
. Normalization

Xij—Xmin;

Voo = saedd 3
Za =—— ©)

i=12,..,nj=12,..,m

. Specify the initial potential of each data

point.
a. =1
b. calculate until i=n
e Ti=X;j=12,...m.
e Calcuiate :
Disty; = (FX) 4)
j=12,.mk=12,..n
¢ [nitial Potential :
If m=1, then
D; = T}y e~HPistie) (5)

if m>1, then
By = ﬁ=1e_4(z}n=1 DistZ, ) (6)
o [=i+1
Find the point with highest potential
a. M=max]|[D; i=1,2,...n);
b. h =1 suchthat D;= M,
Specify a cluster center and reducing
potential of the surrounding points

a. Center =[]

b. V] =th,'j =1,2,...m;,

c. C =0 (number of clusters):
d. Condition = 1;

e.Z=m

T

If (condition # 0) and (Z # 0) then :
e Condition = 0 (there are no any
candidates for new cluster center.
e Ratio = Z/M.
e If Ratio > Accept Ratio, then
Md = -1;
fori=1toi=C:

Gy =2 = 12,..,m  (7)

r

Sd; = ¥11(6y5)° ®)

If (Md > 0) or (Sd < 0), then Md = Sd
e Smd=+Md;

e [f (Ratio + Smd) = 1, then
condition = 1; (data accepted as
cluster center);

e If (Ratio + Smd) < 1, then
condition = 2; (data will not be
considered again as a central
cluster).

g. If condition = 1 (candidate of the new
cluster center accepted as cluster
center), then :

e C=CH+1;

e Centerc=V;

e Reduce the potential points near
the cluster centel

¥ — X,
gy d Y
T*q
i=12 .0 =12 ..m; (9)

Dc; = M = 6—4[2}'1:1(51‘])2];
=12, ...n (10)
D =D - Dc;
If D<0,thenD;=0;i=1,2,...,n.
Z=max[D}, i=1,2,...,m,
Select h =i, such that D; = Z;
h. If cordition=2 , then
Dy =0;
Z=max[D}]; i=1,2,...,m,
Select h =i, such that D; = Z;
8. Return the normalized cluster center intc
original form.
center;; = center;; * (Xmax; — Xmin;)
+ Xminj
9. Calculate cluster sigma value :
0j = 1; * (Xmax; — Xmin;)/V8
with the results of the gauss curve, the
degree of a data point membership X;in k
cluster is:
g (B)

20%

(11)

Hpi = €

4. RESULT AND DISCUSSION

Case study derived from spring bed factory,
there are 12 facilities available. The
company plans to add new facilities, i.e.
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embroidery facility which will provide an
additional feature on spring products.

Coordinates data of each location of the
facilities shown in Table 1.

Table 1. Coordinates of Each Facilities (m)

. Greatest degree of membership indicates

Coord. | Coord.
No Departments (X) )
1 Spring 47 12.5
2 Assembling 39 12.5
3 Correction 31 12.5
4 polish 23 7.5
5 Mattres 31 5
6 sewing 37 o
7 cutting 15 B
8 quilting 6 9
9 Backrest frame 3 12.5
10 Backrest 9 12.5
11 divan 15 12.5
12 packaging 45 5
Some assumption used are :
e Radius () = 0.8
e Accept ratio = 0.6
e Reject ratio = 0.2
e Squash factor (q) = 1.25
e Lower limit = [3; 5]
e Upper limit = [47;12.5]

Using all the steps in the procedure of fuzzy
subtractive clustering algorithm, starting from
the calculation of normalization to obtain the
value of membership degree, then the
results shown in Table 2.

Table 2. Membership degree (u)

Trend data entered

H data at clusters in clusters

Data

1 2 3 = 1 2 3 | 4

0.060 1.000 | 0.000 | 0881 ®

0.058 | 0.000 | 0.000 | 0.879

0.056 | 0.000 | 0.000 | 0.876

0.060 | 0.000 | 0.000 | 0.964

1.000 | 0.000 | 0.000 | 0.979 ®

0.065 | 0.000 | 0.000 | 0.981 ®

0.059 | 0.000 | 0.000 | 0.973 L

0.056 | 0.000 | 0.000 | 1.000 L

ol|o|~|o|o|a|w|n |-

0.050 | 0.000 1.000 | 0.866 [ 3

10 0.051 | 0.000 | C.00D | C.B68 ®

11 0.053 | 0.000 | 0.000 | 0.870

ows | ow (o Lossa | 1

The information in Table 2 describes the
tendency of a facility to enter the cluster that
has a certain degree of membership.

the highest propensity of a facility to become
a member clusters.

Figure 2 shows the position of each location
facilities in the coordinates. Coordinates
facility based on the initial layout of the old
facilities that are used as input for the
location of new facilities. The location of the
new facility will be located in the vicinity of
the old facilty which has a membership
degree equal to 1, ie. at the point
coordinates into facility-8, and has the most
neighbors are at the point coordinates into
facility 7, 4, and 6 respectively. The location
of new facilities are marked with [e].

Existing facilities location [O] and new facilities location [}
14 r -

5 g O O O a - io

16
8
New fdcility O

location : D4

DBCf

D7 O DEO © Q

5 10 15 20 25 30 35 40 45 50
Figure 2. The New Facilities Location :
Coordinates ’

The 8™ facility (D8) has a minimum distance
proximity with minimum membership degree
to the cluster center (centroid) which has &
membershig equal to 1 which became the
location of new Tracilities near the old
facilities.

5. CONCLUSION

Subtractive fuzzy clustering algorithm
determines only the points that have the
facility of points high density in the vicinity.
Calculation process stops at 5 iterations,
because there are no more candidates, the
center of the cluster to be the center of the
cluster or clusters are in a condition where
ratio < reject ratio.

Cluster obtained based on the calculations
result are 4 clusters. Cluster selected tg
serve as a new facility located in the 4
cluster that has a greater membership

Criv-v <11htractive Chistering .-



Proceeding, International Seminar on Industrial Engineering and Management
ISSN : 1978-774X

degree value of 1 compared to other clusters
| value are 0.969.

; The result of the calculation of fuzzy
subtractive clustering algorithm indicate the
location of new facilities were selected to be
near the 8" facilities, and has the most
consecutive neighbors respectively D6 (p =
0.981), D7 (u = 0.973), D4 (u = 0.964).

The results of this study is expected to
reduce material handling costs, because the
effect of proximity between the old facilities
with new facilities would reduce the impact
of increased material handling costs incurred
by the company. The closer the material flow
from one another, it will further reduce
material handling costs generated.
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