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A Study on Hadoop-based Self-Organizing Map for Golf
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ABSTRACT

The healthcare and physical strength are critical factors to be considered in a highly competitive
environment in human life. Many people prefer sport is designed to obtain the key of human life
because it is a good characteristic both health and physical strength. One of the Golf Swing Model
(GSM) in sport is defined as a designed, computer treated of complexity of motions automatically.
Especially, GSM is apparently concerned with speed generation its adaptability such as golfer segment
angular kinematics, kinetic energy and angular momentum. For this reason, the design of GSM is need
to expertise on knowledge of motion patterns, improve by altering the sequence of rotations in the
conventional golf swing. In our research paper, it is to study and evaluate the GSM by simulating
modeling for experiment and analysis. The methodology used in our research is simulated by
Self-Organizing Maps (SOM). SOM provide the design system as well as offer environment to which
experiment of the system can be performing. Eventually, our GSM by using SOM is presented some
researchable scenario. In addition, we extend the algorithm to handle attribute datasets containing both
numeric and categorical attributes in Big Data Environment.
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1. Introduction

There are a lot of application generating
sport data daily. Growing numbers of golf
player are dealing with more and more study
of golf motion during the golf swing. Their
research method has increased over the past
years, but the aim of the research has
remained the same. In a point of
biomechanics view in golf, it has been to
improve performance and reduce injury risk
of golf player through the application of
Newton’s Laws of Motion to the golf swing.
Nevertheless, it is hard to find out about the
scientific method. Unlike the application of
Newton’s Laws of Motion to the golf swing,
classification of this motion in a general
context is an ordering procedure that respects
certain rules. In the context of biology, for
example, classification is used to organize a
vast number of known large distances towards
a target, number of strokes, or ball-club
method,

contacts each holes. In this

classification is seen as a process of
exquisiteness rules. Specifically, in this field
task of the

of artificial intelligence, the

classifier is to perform a classification
process. One of the most representatives is
the neural networks classifier. However, this
based on other theories are also used, such as
Bayesian, k-nearest

neighbor, and Fuzzy

c-means. Every classifier has its specific
classification methodology [1]. Although some
these perform better than others on certain

problems, there is no perfect classifier or one

that performs best on any given problem.
After all, our research paper is to define the
performance of unsupervised and supervised
Self Organizing Maps (SOM) classifiers [2].
Unsupervised and supervised stands for
non-heuristic and heuristic for golf swing.
Generally, SOM

(non-heuristic) learning algorithm that maps

is an  unsupervised
an input vector to an output array of nodes.
This algorithm is used in simulations of
classifiers for a specific task [3]. In addition,
the aim of our research is to provide a good
solution for G-data acquisition with refer to
different types of G-data source in different
sense. The following section of this paper
provides as followings: Section 2 is Related
works, Section 3 is Framework architecture
on Hadoop, Section 4 is Experiments and

Section 5 is Conclusions.

2. Related Works

2.1 Big Data

Intelligent-based and cloud-based system

have been wildly wused to analyze huge
amount of data efficiently, and there are
many applications made up it. It wuses
MapReduce paradigm and is easy to scale.
However, for many applications built on it,
designing, configuring, and deploying are still
done in real world manually. Big data was
defined in this situation to provide solutions
to their systems. This is an intelligent-based

and cloud-based framework that make an

- 616 -



effort to build on automatic system for

supporting to data analysis [4-6].

2.2 Self-Organizing Map

Self-Organizing Map (SOM) is one of the
most popular network models, and belongs to
the category of competitive learning networks
[7-9]. The SOM is based on unsupervised
learning, which means that no human
intervention is needed during the learning and
that little needs to be known about the
characteristics of the input data [10-12]. And
also, this is used to clustering data without
knowing the class memberships of the input
data, and could be used to detect features
inherent to
Feature Map (SOFM). The SOM has been

proven

problem with Self-Organizing

useful in many applications of
complex machine and process states, otherwise
very difficult to perceive and interpret [13].
The SOM can also utilized for the
development of new pattern classification and
target recognition system, whereby
categorization of the input signal states is

performed by it [14-15].

3. Framework Architecture on Hadoop

In our proposed system, we will provide
two solutions of data acquisition of GSM
(G-data). First, the traditional way of data
acquisition will be given out. After that, a
new way based our system, so called system
name of AWS, as

shown in <Fig. 1>

AWS based

solutions proves to be better, and G-data

According to our analysis,
acquisition form different data sources will be
introduced. Hadoop cluster is used for high
performance computing, Hadoop runs
MapReduce jobs on the cluster, and stores the
results on HDFS after the jobs finish. G-data
is fed to MapReduce jobs, and it must exist
on HDFS before MapReduce jobs run. There
are several steps to follow to run a
MapReduce job in Hadoop. The first step is
to prepare the required G-data set for the job,
and copy it to HDFS. Secondly, submit the
job to Hadoop, ecither by executing a java
program invoking Hadoop API, or parsing a
pig script by Pig. After the job finishes, the
result will be stored in a directory specified by
user on HDFS. The last step is to get out the
result on HDFS. When Hadoop jobs work on

these G-data files, it takes a lot of extra time.

Storage Method Momitoring
Process

Data Source Controlling

Process

Knowledge-besed
Ontologie
550001

uoyend)

Task Mcthod

Hadoop Data Source

Collector MapReduce HDFS

MR Processing

Weather, Club Header, Position. Swing Speed. .... Condition

Figure 1. AWS Framework Architecture

HDFS does not support appending file
content at the moment, and the only way is
to acquire G-data from G-data sources and
accumulate the G-data file to a proper size,

and then copy it to HDFS. The performance
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of G-data
influenced by

acquisition in this way is
copying G-data to HDFS.
When data file is relatively small, it takes
almost no time to copy. But when there is a
large file which is of several gigabytes, the
copying time cannot be ignored. Especially in
this paper, where the replicate number of
Hadoop is set to two and three, the file size
is doubled and three times as much as the
original size. AWS 1is an open source G-data
collection system designed for monitoring
large distributed system. Been built on top of
Hadoop, this inherits the scalability and
robustness of it. For example in our scenario
of AWS, in order to utilize the collected
G-data in a better way, this provides a
flexible toolkit to

monitor, and analyze results. This has three

and powerful display,

main  parts: Collectors,  and
MapReduce jobs. The

system is shown in <Fig. 2>.

Players,

workflow of this

AN HDFS

Collector A K
/ SN

\A - ‘ 4| Collector B ‘ Data Structured
gh \ PR J Sinks Data

‘A' Collector C }

Figure 2. Workflow of AWS System Scenario

P

MapReduce
Job Schedule

Players are responsible for collecting G-data
through their adaptors. Adaptors interact with

G-data source, and run inside of players that

are collecting G-data. As adaptors are quite
flexible within player, it is possible to have
several adaptors for a player to collect G-data
from different source at the same time.
Players run on every host of Hadoop cluster,
and G-data from different hosts may generate
different G-data. But there is no need to use
AWS in this situation as all players will
collect the same G-data. Collectors gather
G-data from different players through sensory
or stream G-data, and then write all the data
into a Hadoop sequence file called sink file.
Sink file consists of records collected by
players. After the sink file reaches a certain
size or when a certain time is out, the files
will be renamed and made available for
MapReduce
collectors play an important role in reducing
the number of HDFS files. Collectors also

provide a wuniform interface for adaptors.

processing. In this scenario,

MapReduce job is made up of archiving jobs,
and it makes the collected G-data organized
and more convenient for analysis.
AWSRecords are set of key-value pairs, and
they are made available for Hadoop jobs to

process by the collected G-data.
4. Experiments

In this paper, for the experiments of
G-data, we supposed a very small G-data set
with only two parameters, speed and height,
which are already structured. Structure is

usually performed to control the variance of

vector components by SOM.
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Table 1. Input G-data Records
His height is shorten from 160 to 169, so called Small,
and is prospered from 170 to 179, so called Normal.
Golf Swing speed is defined ‘Fast’ from 0.7 to 0.9.
(Assuming Max Speed is 1)

height speed
h;; = 160 Sz = 0.8

hz] = 165 Szz = 07

—_

Small and Fast GS
Small and Fast GS
hs; = 170 Sz = 0.9
hyy = 175 Sip = 0.7

Normal and Fast GS
Normal and Fast GS

A LN

It is used to prevent the dominance in the
map organization of vector components that
have a variance which is significantly higher

than the variance of other components.

Node 3
Output Layer

A Gdh:

Gdha:

Nede2 o y  Noded
/62
Gdsi

| Gds.

@ Height

Figure 3. Simple SOM Network for G-data in AWS

Input Layer

As we mentioned in our scenario, we will
use a 2 x 2 SOM Network to discover
clusters in the G-data set. In the case of a
small network the neighborhood radius is set
to 0 so that only the ‘good’ node adjusts its
height. The input set of some records is
presented in Table 1. For this example the
learning rate 1 = 0.5. The heights h; are

randomly initialized and presented in <Fig. 3>.

Accordingly, by the simple SOM Networks
and Table 1, AWS approach defines the map
size depending on the number of map units
with nodes chosen by the operator. The
number of map units changes from 1 to 18
with  GS. An

performed by Hadoop for the creation of a

additional  experiment is
map. Then the experiment with different node
lengths is repeated with the same values

sometimes as shown in <Fig. 4>.

Figure 4. According to AWS-based GSM :
Left side is shown real-time raw data including events,

Right side is shown historical raw data without events
5. Conclusions
In this paper, we focused to on solutions

for G-data

performance. There were two different G-data

acquisition ~with a  good

sources used in this research. Historical
G-data came from without events such as
indoor screen golf with gathering acquisition,
but real G-data is difficult to gaining from
real world. Two different solutions for G-data
acquisition were presented by Hadoop and
SOM on the AWS. However, we try to make
a better to performances comparison by using

example scenario, we don’t have to achieve
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in the quantitative and the qualitative research
by considering of various events. There is a
significant amount of development still needed

in this research.
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