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Abstract. In Indonesia, there is a highway which connects Jakarta and Bogor, some accidents
have occurred at the highway every year. This paper aims to analyze the location of the accident
to classify the high and low levels of accident vulnerability in the Jakarta Bogor Highway. First,
the extracted data is then grouped based on some of the same characteristics in the dataset
namely cause, location, minor injuries, serious injuries and death. Second, the grouping results
are visualized in the form of highway maps that can help highway managers in identifying and
evaluating several accident-prone points on Jakarta Bogor Highway. The method to be used in
data processing in this study is the K-Means clustering algorithm which is expected to produce
useful information for Jakarta Bogor Highway managers. The results of this study indicate that
accidents that often occur are in cluster 3 with a total of 80 accidents and at least there are in
cluster 2 with a total of 57 accidents, the location of accidents that often occurs in cluster 1 is
in KM 24, while cluster 2 is in KM 41 and cluster 3 located at KM 10.6.

1. Introduction
Accidents are things that cannot be predicted when and where they will occur, traffic accidents
have increased every year due to the increasing number of motor vehicles such as motorcycles,
cars and various other types of vehicles which add to the density of traffic on arterial and
highway. Jakarta Bogor Highway connecting Jakarta, Cibubur, Citeureup, Bogor, and Ciawi
which has experienced many traffic accidents every year that are saved.So the authors intend to
analyze the location of the accident to classify the high and low levels of accident vulnerability
at Jakarta Bogor Highway[1]. The World Health Organization (WHO) records nearly 3,400
people die on the road every day. Traffic accidents are ranked number 2 cause of death after
a stroke. Kepolisian Republik Indonesia (POLRI) records that 80 people die every day due to
traffic accidents or 3 people per hour during 2013[2]. Data mining is a computational process
for finding patterns in large data sets. The process is often described as discovery knowledge
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in databases including: the use of algorithms, statistical tools, and machine learning to extract
previously unknown patterns[3]. Clustering is an unsupervised data mining method, because
there is no single attribute used to guide the learning process, so all input attributes are treated
equally[4]. Discovery in Database (KDD) is a field of science that discusses a lot about the
pattern of a data. A series of processes to obtain knowledge or patterns from a collection of
data is called data mining[5]. The process of knowledge discovery involves the results of the data
mining process (the process of extracting the tendency of a data pattern), then converting the
results accurately into information that is easily understood[6]. This research will be useful in
assisting Jakarta Bogor Highway managers in identifying and evaluating accident-prone points
so that safety monitoring can be carried out and anticipating accidents.

Flight is a thing that is often done in this very modern era. Community mobility requires
faster transportation, but each transportation has its own risks. Tests carried out experienced a
simplification of variables from the dataset, the variables used were only flighttype, investigation
type, aircraft demange and number of engines. And take flight type as the final result[7]. Traffic
accidents are unintentional road events involving vehicles with or without other road users,
resulting in losses for the victims. The ordinal logistic regression model that was formed can be
used to calculate the accuracy of the classification of the severity of traffic accident victims that is
equal to 90.5405%. While the results of the FK-NNC analysis showed that at K = 1 the accuracy
classification of the severity of traffic accident victims was obtained by 89.19%[8]. There are
several algorithms that can be used for accident data clustering including K-Medoids[9] analyze
the causes of maritime accidents and further ensure the safety of ship navigation, the risks of ships
at sea and their impact factors are identified, Fuzzy C-Means[12] In this research will be made
an analysis to accident-prone areas in Semarang City with Geographic Information System, Grid
Clustering[11] Identifying road accident blackspots is an efective strategy for reducing accidents.

2. Methods
2.1. Research Stages
The steps carried out in the research stages can be explained as follows:

(i) Identification of problems.
The problem is limited by the scope of the existing problems, the problem is to find out
the location of traffic accident prone in Jakarta Bogor Highway

(ii) Literature review.
Done by studying and understanding the theories used, namely data mining methods with
k-means algorithm. The data is sought by collecting literature, journals and books related
to topics in the form of e-books or papers.

(iii) Data collection
Data collection is a way to obtain data that will be needed in research. Collecting data in
this study by researching Accident data on the Jakarta Bogor Highway from 2018 to 2019.

(iv) Method Selection
The author determines the method of data processing by using data mining clustering
methods with k-means algorithm to get the results of grouping accident-prone locations.

(v) Data Processing
The data processing of this research uses clustering method, with k-means algorithm on
Jakarta Bogor Highway accident data. In order to get accident-prone locations to help
reduce accidents that occur on the highway.

(vi) Evaluation of Research Results
At this stage the authors test the results using the Rapid Miner software. So the information
generated by the data mining process can be displayed in a form that is easily understood
for research.
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(vii) Conclusion of the Study Results
At this stage the research that has been completed will be given a conclusion of the existing
problems that can be used by Jakarta Bogor Highway.

2.2. K-Means Algorithm
K-Means is a partition-based clustering method. This method is very simple, starting with the
selection of the number of clusters of K pieces. Furthermore, K data is taken pickled from the
dataset as a centroid representing a cluster. Centroid is the center or midpoint of a cluster[13].
K-Means algorithm divides data into clusters so that data that has the same characteristics are
grouped into the same cluster and data that has different characteristics are grouped into other
clusters[6]. To do the calculation using the Euclidian Distance formula as follows[14]:

d = |x− y|

√√√√ n∑
i=1

(xi − yi)2 (1)

d = calculation of distance to the center of the cluter
x = point coordinates of the object
y = centroid coordinate∑

(i=1)n=n is the amount of data to be measured the distance, while i = 1 is the clustering
process starting from the first iteration

xi=coordinate point of the i object
yi=i centroid coordinate point

2.3. Novelty
There are various studies conducted on the classification of traffic accident data in various
regions[1][2][6]. In this study focuses on the grouping of accident-prone points that occur on the
Jagorawi highway based on the criteria of cause, location, number of minor injuries, number of
seriously injured and the number of victims who died.

3. Results and Discussions
3.1. Dataset
In this research, the location of accident-prone locations at Jakarta Bogor Highwayis required
to attribute the location of the accident, cause, minor injuries, serious injuries and death, to be
applied in the calculation of data mining using the K-Means algorithm using accident data sets
from 2018 to 2019 as the table below:

Table 1. Attributes Dataset

No Attributes

1 Date
2 Because
3 Location
4 Lr (Minor Injuries)
5 Lb (Serious Injuries)
6 K (Death)

The dataset used in this study is accident data that occurred in the Jakarta Bogor Highway
from 2018 to 2019 with a total of 198 lines of data.
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3.2. Centroid Data
The initial stage in clustering using K-means is to determine the number of clusters, in this
study the number of selected clusters is 3 clusters. Then determine the cluster center point
(centroid), in this study the cluster center point is chosen randomly, namely C1 from the 137th
data, C2 from the 10th data and C3 from the 47th data.

Table 2. Attributes Dataset

Cluster Because Location Lr Lb K

C1 3 25.200 0 0 0
C2 3 40.000 0 1 0
C3 3 12.300 2 0 0

3.3. Implementation of K-Means on Rapidminer.
In this study using Rapidminer as supporting software for the implementation of K-Means, the
following is a display of K-Means algorithm modeling using rapidminer. :

Figure 1. Design of K-Means Algorithm Model.

The picture above is a K-Means algorithm modeling to determine the location of accident-
prone using Rapidminer, First the dataset to be processed is taken using the Read Excel object,
then the dataset is processed using the K-Means algorithm contained in the clustering object,
the results of data processing then measured modeling accuracy using performance object to
measure the level of accuracy.

Figure 2. Shows that of 198 datasets that were processed and divided into 3 clusters, the
data were grouped into cluster 0 (not accident-prone) as many as 61 data, cluster 1 (accident-
prone) as many as 57 data and cluster 2 (very accident-prone) as many 80 data. Centroid
data generated from the processing of accident-prone location datasets totaling 198 data using
rapidminer is shown in Figure 3 below.
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Figure 2. Result of K-Means Cluster Model.

Figure 3. Result of Centroid Data.

4. Conclusion
Based on the results of research, data processing and analysis that has been done, the conclusion
that can be drawn is the level of traffic vulnerability that occurs in the Jakarta Bogor Highway
can be known by the K-Means algorithm. Accidents that often occur are in cluster 3 with 80
accidents and the least is in cluster 2 with 57 accidents. The most common cause of accidents in
each cluster is lack of anticipation in driving. Location of accidents that often occur in cluster
1 is at KM 24, while cluster 2 is at KM 41 and cluster 3 is at KM 10.6.
For the future work, it is necessary to collect data that contains more about the highway accident
that occurred with a wider area coverage so that the data obtained has diversity so that the
grouping process can be optimized. In addition, the use of different clustering algorithms to get
a comparison of processing data generated.
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