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ARTICLE INFO ABSTRACT

The current population census is still Carried out by visiting each house.
With a process like this, it will take a lot of time so that it will have an impact
on the number of costs incurred by the government. For this reason, an
online application is needed to Facilitate officers in conducting population
censuses. Also, through this population census, the Researchers conducted a
grouping of education levels intending to find out the population based on
their level of education. The method used is the k-means clustering algorithm.
There are three groupings items, namely C1 = population at a high level, C2
= population at a moderate level and C3 = population at a moderate level.

Keywords: The final centroid value used at C1 = (4.8000000,959.20000), C2 =
algorithm, census, clustering, k- (4.00000,854.000000) and C3 = (9.00000,668.00000). So that the results
means, population Obtained grouping C1 = RW2, RW7 and RWS8,
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1. Introduction

Implementation of the census is still conducted by visiting every home residents. In the data
collection process requires substantial time, consequently the government issued a greater cost. For that,
we need a census online application for ease in data retrieval officer. In addition, the results of the
population census can also do the grouping of the total population by level of education by the method of
k-means clustering algorithm.

Based on previous research to develop a data collection system in urban population hero by using
the programming language PHP and MySQL that can help employees to perform data collection[1],
Subsequent research by Teguh Hananto, Oky Dwi and Ike Earth that is designing the system in the village
census wulunggunung using the Delphi programming language, with this system can help employees
manage population census[2],

Previous studies of population census design applications that can then be used by the locals in the
process of population census. The system is designed using software MyEclipse and JSP as programming
language[3],

Based on previous research conducted by Fithri et al namely the application of k-modes algorithm to
classify the number of elderly people using population census data in 2010. From these results obtained
four clusters where each cluster has a different pattern[4], Research was also conducted by Eric
Famamaldo and Lukman Hakim is mengelempokkan family welfare level for Indonesia Smart card
program using clustering method, the results of this test is 60% earn Indonesia smart card from a data
sample of 200 family data[5],

K-means algorithm is a method that is the most simple and common to be used in clustering. K-
means will partition the data into groups so that the data that has similarities will be grouped together and
if no resemblance will dikempokkan others[6], Research conducted Gunawan et al, namely the
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application of mining in the grouping of the potential use of water potential new customers by using k-
means clustering. The results of these tests show the system can run 95.80%]7],

Based on previous research, k-means clustering algorithm can be made to the grouping number
peduduk by level of education through the census.

2. Literature review

A. Clustering
clustering which is a process that classifies data according to the characteristics of the group.
Therefore, clustering very useful and could find a group or

unknown group in the data. Clustering many diguakan in various applications such as for example in the
areas of governance[8], It is important when clustering is declared a bunch of data into useful groups to
determine the similarities and differences that can lead to the conclusion that more clear.

B. K-Means Algorithm

K-Means algorithm is a method of grouping data nonhierarki which group the data in the form of
one or more groups. Data that have the same characteristics will be grouped into one cluster. K-means
algorithm group basically do two processes, namely the cluster center location detection process and the
search process for each cluster member[9],

Excess k-means algorithm capable of classifying objects such as large so quickly that the process of
grouping is made very easy. While the weakness of the k-means algorithm is very weak in determining
Babysitting random cluster center, the result of the grouping is always changing and the workmanship
fast.

Here is the first picture in the method flowchart k-means clustering algorithm.
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Figure 1. Flowchart k-means algorithm

The stages in the process with the k-means method is as follows[10]:

1) Determine the number of clusters a

2) Determining the center point (centroid) in a random way.

3) Categorize all of the data based on the distance the two data stretcher. When the process is carried
out is required to calculate the distance of each data kesetiap cluster. To calculate the distance of all
data to any point of the cluster center can use the formula Eucliden Distance to equation (1):

E (i, j) =V (X1i — X1j)? + (X2i — X2j)2+ (Xai — Xaj)2(1)

Information:

E (i, j) : Within the data center cluster i
Xai : Data into i on attribute to a

Xaj : Data to j on attribute to a

4) Recalculating the center distance of the cluster with the new cluster membership. Center of the
cluster is the average of all the data in the same cluster. With the formula (2) as follows:
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Ckiz di (2)

Information :
nk K = number of cluster data
in = Data in cluster k

Any data recalculate the central point of the new cluster. If the center of the cluster there are changes
in the clustering process has been completed and if there is a center cluster changes, then return to
stage C until the optimal cluster center worth.

Method

Research methods

The stage of the research can be seen in Figure 2:

Pengumpulan
Data

Y

Pre-Processing
Data

K-Means
Clustering
Figure 2. Stages Research

Data collected by retrieving data from population censuses conducted in the village of Pondok China
with a total sample of 100 family card data.
Pre-processing ie where do the sorting of data attribute data to be used in the process of grouping
data of the population by education level.
K-Means Clustering, After the data attribute has been set, it can proceed to the next process is
clustering. The algorithm used is K-Means.

Application System Design
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Figure 3. Application System Design
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Figure 3 describes the system design process. Where access the app will display a menu which form
census questionnaire and admin login menu. When accessing a resident directed to fill out a questionnaire
population and admin login menu devoted to admin wherein when logged in, first fill in the username and
password. In the login phase the system will do the matching, if appropriate then appeared admin menu
form, if not going back to the login menu. In the admin homepage there are several menu is a menu of
data villages, population censuses menu, menu classification and logout menu.

4. Results and Discussion

A. System Requirements Analysis
In designing the census application clustering, it takes the form of hardware support device
(hadware) and software (software) consisting of:

1. Hadware needs: Laptop Intel® CoreTM i5-82500U 1.80GHZ CPU @ 1.60 GHz 64-bit RAM to 8GB.
2. Software Requirements: Draw.io, XAMPP, MySQL, Text Editor Bracket, Mozilla Firefox and
Microsoft Excel.

B. Calculation Process Manual

In Table 1 represents data of the population by level of education that will do the calculation process
of grouping by using the k-means algorithm. In this calculation process, occurring three times iteration of
grouping by attributes RW and population.

Table 1. Level of Education

RW SD SMP HighSchool D-3 S-1 S-2 amount

1 143 178 156 120 140 126 863
2 160 241 137 132 153 142 965
3 125 169 245 98 146 118 901
4 115 189 197 99 178 115 893
5 170 168 129 89 196 87 839
6 117 153 190 77 176 149 862
7 134 268 210 85 164 80 941
8 230 190 185 130 229 132 1096
9 120 124 98 60 168 98 668

The stages of the process of calculating the k-means algorithm is as follows:
1) Determining the center point that will be in the input cluster randomly divided into 3 pieces of data
centroid ie RW3, RW6 and RW9 using RW and population attribute with a value of C11 = (3.901), C12 =
(6.862) and C13 = (9.668).

2) After determining the value of the center point of the cluster and then calculates the distance to each
centroid using Distance Eucliden equation (1). Centroid distance calculation process at each data RW 1 is
as follows:

C11 = /(X1i — X1j)2+(X2i — X2j)2+(Xai — Xaj)?
=/(1—3)2+(863 — 901)2
= 38.052952

€12 =/ (X1i — X1))2+(X2i — X2j)2+(Xai — Xaj)?
=/(1-6)2+(863 — 862)2
=5.0990195

€12 = /(X1i — X1j)2+(X2i — X2j)2+(Xai — Xaj)?
= /(1 —9)2+(863 — 668)2
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= 195.1640336

For full results of the calculation of the shortest distance to the centroid presented in Table 2 below:

Table 2. lteration 1st

RW SD SMP High School D-3 S-1 S-2 amount  centroid 1 centroid 2 centroid3 Cl C2 C3
1 143 178 156 120 140 126 863  38.0525952 5.0990195 195.1640336 ok
2 160 241 137 132 153 142 965  64.0078120  103.0776406  297.0824801 ok
3 125 169 245 98 146 118 901 0 390.1152144  233.0772404 ok
4 115 189 197 99 178 115 893 8.0622577 31.0644491  225.0555487 ok
5 170 168 129 89 196 87 839  62.0322497 23.0217289  171.0467772 ok
6 117 153 190 77 176 149 862 39.1152144 0 194.0231945 ok
7 134 268 210 85 164 80 941  40.1995025 79.0063289  273.0073259 ok
8 230 190 185 130 229 132 1096 195.0640920 234.0085469  428.0011682 ok
9 120 124 98 60 168 98 668  233.0772404  194.0231945 0 ok

In Table 2 shows the results of the process of iteration-1 which has been found to value the closest
distance to each cluster. After finding the closest distance to each cluster then the resulting grouping of
the total population by level of education with as many as five data C1 consists of RW2, RW3, RW4,
RW?7 and RW8 which means the number of inhabitants are at a high level. At C2, there are three data that
RW1, RW5 and RW6 which means the population is in the medium level. While in the C3 are the data
that RW9 meaning into fairly moderate level of its population.

3) The next step is if there is data that changes the cluster or no change in the numbers in the centroid
then be recalculated latest value centroid to the center of the cluster so as to find the numbers optimum by
calculating the average value of each cluster to perhitungsn process will be stopped after iteration -3 to
the cluster center in table 3. to find the value of the center point of the cluster use the formula (2):

di 2+3+4+7+8

C1RW = 2L = ZE3H4748 _ ) 900000
nk 5
di 24+3+4+74+8

CLoumiah = — = % = 959.200000

For the new value of the next cluster center presented in Table 3 below:

Table 3. The new cluster centers

Cc11 4.800000 959.200000
C12 4.00000 854.00000
C13 9.00000 668.00000

4)  After getting a new cluster center value. Furthermore recalculated using the new centroid value
Eucliden Distance equation (1). The process of calculating the distance to the new centroid of each cluster
in RW 1 Diman stopped at the 3rd iteration process as contained in Table 4 are the following:

€11 = J(X1i — X1j)2+(X2i — X2j)?+(Xai — Xaj)?
= /(1 = 4,800000)?+(863 — 959,200000)2
= 96.2750227
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€12 = \/(X1i — X1j)2+(X2i — X2j)2+(Xai — Xaj)?

= /(1 — 4,00000)%+(863 — 854,00000)2
= 8.8568868

€13 = /(X1i — X1j)2+(X2i — X2j)2+(Xai — Xaj)?

= /(1 = 9,00000)2+(863 — 668,00000)2
= 195.1640336

Results fuller than the distance calculation process into a new centroid presented in Table 4 below:

Table 4. Iteration 3rd

RW SD  SMP High School D-3 S-1 S-2 amount  centroid 1 centroid 2 centroid3 Cl1 C2 C3
1 143 178 156 120 140 126 863  96.2750227 8.8568868 195.1640336 ok
2 160 241 137 132 153 142 965 6.444969 110.3514587  297.0824801 ok
3 125 169 245 98 146 118 901 58.2278284 46.3441234 233.0772404 ok
4 115 189 197 99 178 115 893  66.2048337 38.3333333  225.0555487 ok
5 170 168 129 89 196 87 839  120.2001664 15.6985492 171.0467772 ok
6 117 153 190 77 176 149 862 97.2074071 7.6011695 194.0231945 ok
7 134 268 210 85 164 80 941 18.3324848 86.3854411  273.0073259 ok
8 230 190 185 130 229 132 1096 136.8374218 241.3664802  428.0011682 ok
9 120 124 98 60 168 98 668  291.2302869  186.7336190 0 ok

In Table 4 are the end result of the calculation process that occurs in the 3rd iteration process, where
there is no change on the previous centroid. As there is no change, then found the grouping result of
population by education level as shown in Table 4. With the acquisition of data for three C1, C2 and C3 as
many as five of data as a single data. Data obtained from C1, that RW2, RW7 and RW8 meaning into
high population groups. C2 Data obtained on the pillars of citizens consisting of RW1, RW3, RW4 and
RW6 meaning its population clustered into being. While the data C3 consisting of RW9 included into

kelompon quite moderate.

C. Implementation of Application Systems
The application system designed in this study is based websites.
1. Menu Census Questionnaire

& ca QL ye— e tMmODeEe =

Sensus Penduduk

Homor NIk

rerre—

Tommpat Labie

Tanggal Lahie

Figure 4. Display Form Census Questionnaire

In Figure 4 is a view form questionnaire that includes the home button and charging the population
census which will fill all the questions that have been provided.
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2. Menu Login Admin

Login

Username

Password

Figure 5. Menu Login Admin

In Figure 5 is an admin login menu to see where the first entering ussername and password in order
to access the admin menu.

3. Menu Import File

Dashboard / Proses K-Means

IMPORT FILE EXCEL

No file selected.

PROSES SELANJUTNYA

Figure 6. Display Form Import File

In Figure 6 is the form in which the file import process admin asked to import the
excel file containing the amount of data to be processed using the k-means clustering.

4. Input Process Cluster

Figure 7. Form Iput Process Cluster

In figure 7 is an input display cluster, where guards cluster random input values contained in the
table above on inputting values after pressing the button cluster process.

5. Results Process K-Means
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Figure 8. Display Process Results Form K-Means

In Figure 8 is the result of a process of inputting the k-means cluster value.

Results Graph

Figure 9. Results Graph

In Figure 9 is the result of the K-Means Clustering graph, the system displays the data grouping of

K-Means process where C1 there are three data that RW2, RW7 and RW8. At C2, there are five data that
RW1, RW3, RW4, RW5 and RW6. While in the C3 are the data that RW9.

5.

=

(1]
(2]

(3]

Conclusion

Based on the discussion, the following conclusions to be drawn:

Applications created census may assist officers in making the retrieval of data population.

K-Means algorithm can be implemented for the process of grouping the total population by level of
education contained in three groups: C1 = number of people are at a high level, C2 = total
population at the level of medium and C3 = total population was at quite moderate.

From the test results K-means algorithm obtained groups of population by level of education with
final grades centroid C1 = (4.8000000,959.20000), C2 = (4.00000,854.000000) and C3 =
(9.00000,668.00000). Thus obtained results of grouping C1 = RW2, RW7 and RW8, C2 = RW1,
RW3, RwW4, RW5 and RW6 and C3 = RW9.
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