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Abstract

This study measured the stream data from the several sensors, and stores the database in MapReduce framework

environment, and it aims to design system with the small performance and cluster analysis error rate through the KM-

SVM algorithm. Through the KM-SVM algorithm, the cluster analysis effective data was used for U-health system. In

the results of experiment by using 2003 data sets obtained from 52 test subjects, the k-NN algorithm showed 79.29%

cluster analysis accuracy, K-means algorithm showed 87.15 cluster analysis accuracy, and SVM algorithm showed 83.72%,

KM-SVM showed 90.72%. As a result, the process speed and cluster analysis effective ratio of KM-SVM algorithm was

better.
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1. Introduction

As the development and ubiquitous environment

establishment of the current sensor network technology

are commercialized, the efforts to obtain the useful

added value information by analysis of the stream data

are conducting actively recently. As the representative

stream data process system, there are STREAM, Aurora

for the network traffic monitoring, Gigascope etc. and

in addition, the various stream process systems are

developed[1].

The distribution of stream data may be changed by

the big change of data or the pattern which is not

occurred frequently as time goes by, and it has usually

non-linear distribution in real-world. In addition, the

stream data has the ordered characteristic, so it can be

regarded as the time series data. The time series data

can obtain the useful information through the analysis.

The time series data analysis can be conducted through

the existing data. Likewise, the useful information can

be extracted through the decision making by the anal-

ysis on the stream data. In addition, the data mining to

find the useful information in the high-risk patients’

vital signs data effectively in the process became impor-

tant field.

The data mining provides the necessary service to the

patients by analysis on data by the high-risk patient's

condition, so the management of high-risk patients

through the prediction will be useful. It is known that the

K-means algorithm is efficient for the cluster analysis on

this dat. K-means algorithm compares the distance with

the average value, so the improvement of the accuracy

of the cluster analysis can be seen. But this method

needs many data, but there is problem that is difficult to

predict when learning is completed, and the perform-

ance speed decreases. In order to complement this

problem, the SVM (Support Vector Machine) based on

the theory of the statistical learning is the algorithm to

accomplish the classification analysis and estimation, it

is very functional and it is recognized as the efficient

technique[2].

Therefore, this study measured the stream data from

the several sensors, and stores the database in MapRe-

duce framework environment, and it aims to design sys-

tem with the small performance and cluster analysis

error rate through the KM-SVM algorithm.

This study was configured as follows. Chapter 2

shows the configuration and design of system, and

Chapter 3 shows the performance assessment and
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experiment results. Chapter 4 suggested the conclusion

and future direction of research.

2. Configuration and Design of 
System

This study aims to classify the vital data of the dia-

betic patient by using KM-SVM algorithm after obtain-

ing the vital data by using a large number of

sensor(blood pressure, pulse, body temperature, blood

sugar) for the stream vital data.

Fig. 1 shows the configuration of system which clas-

sifies the vital data by the parallel processing using the

MapReduce function and obtained vital data through the

sensor.

2.1. Mapreduce Management System

This study shows the parallel processing system using

the MapReduce framework. The mapper and the

reducer are the interface as the core of the MapReduce

programing environment. The mapper takes role to

mapping input key and the value as the middle key

value pair. The map task takes role to change the input

record into the middle record. The converted middle

record has not to be the same type with the input record.

The given input pair may has nothing or may has a lot

of vital data of multiple output pair as the value of the

output pair[3].

Fig. 2. Shows the accomplishment flow of the

MapReduce data process.

2.2. Proposed KM-SVM Algorithm

To match the vital data with the diabetic patients’

vital stream data cluster analysis, there is existing var-

ious learning algorithm, and the blood pressure, pulse,

body temperature, blood sugar data were used for this

experiment, it is composed with the non-linear data

structure, the KM-SVM algorithm was used to solve the

non-linear determining the problem with the multilayer

perceptron structure.

The learning theory based KM-SVM shows the

excellent performance of the cluster analysis and pattern

recognition field. It takes role to classify whether the

given data is applied to the specific category as the dual

KM-SVM classification. In addition, it shows always

constant excellent performance differently with the neu-

ral network classification system. In addition, it shows

always constant excellent performance differently with

the neural network classification system which has per-

formance to be changed by learning with better extend-

ability than the existing linear classification system in

data process. Two sets can be defined as Fig. 3 in order

to define the model for the classification and cluster. 

KM-SVM is not for minimizing the sample error or

finding simply classification flat, and there is high prob-

ability of proper classification and cluster about new

data by maximizing the classification margin but the

learning data.
Fig. 1. System configuration.

Fig. 2. The performance of MapReduce job flow. Fig. 3. KM-SVM Support vector.
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This study configured the KM-SVM algorithm as

Fig. 4.

3. Performance Assessment and 
Experimental Results

The experiment in this study is about the cluster

measure of data mining using the MapReduce frame-

work. The processor board used for the experiment is

the Telos platform series, the experiment is conducted

by using MSP430 MCU and CC24240 Radio Chip. By

using total 10 nodes of 1 Sink node and 9 middle nodes,

the transport process of computed data in the stream

data storing unit can be conducted about the blood pres-

sure, pulse, body temperature, blood sugar value once

every 5 seconds. The collected data can be stored in

database through the KM-SVM algorithm classification

after query in FILE SYSTEM. The stored data was used

for the cluster analysis through the k-NN, K-means,

SVM, KM-SVM algorithm by the data mining. For the

test of the implemented system, the four types of vital

data such as blood pressures, pulse, body temperature,

blood sugar were used among 2003 collected data. In

this experiment, the diabetic patients were adopted as 1,

the patients without diabetes were adopted as 0, the

error rate of cluster analysis on blood pressure differ-

ence, pulse, body temperature were measured through

the k-NN, K-means, SVM, KM-SVM algorithm.

Fig. 5 shows the variable form for the cluster analysis

on the diabetes state as the dependent variable by the

Fig. 4. KM-SVM Algorithm configuration.

Fig. 5. Variables Biometric data.

Fig. 6. Process of cluster analysis algorithm.

Fig. 7. Clustering of cluster analysis algorithm 1.

Fig. 8. Clustering of cluster analysis algorithm 2.
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independent variable, and the maximal blood pressure,

minimum blood pressure, blood pressure difference,

pulse, body temperature were designated as the inde-

pendent variable and data type continuously, and the

diabetes state designated as the dependent variable.

Fig. 6 shows the process of each algorithm. The clus-

ter analysis was experimented through the k-NN, K-

means, SVM, KM-SVM algorithm.

Fig. 7 and Fig. 8 shows the clustering of maximal

blood pressure, minimum blood pressure, pulse, body

temperature of each algorithm. The data 1 means the

cluster of diabetic patient, and data cluster set as 0 is not

for the diabetic patient.

As the experiment results, the cluster analysis on

KM-SVM, K-means, SVM, k-NN can be conducted. In

the experiment results, it shows the good cluster accu-

racy with 90.72% KM-SVM algorithm. Table 1 and

Fig. 9 show the accuracy of the cluster analysis algo-

rithm.

Fig. 10 shows the experiment results graph showing

the performance assessment of algorithm. It is the

experiment results graph to process many data per sec-

ond in the order of KM-SVM, SVM, K-means, k-NN

algorithm. In the graph experiment results, the perform-

ance of KM-SVM algorithm was best.

4. Conclusion

The U-health system is for the user to be provided

with health management service in real-time anytime,

anywhere, specifically it is system for the feedback by

the picking, storing, management, analysis on bio data

in the ubiquitous environment. As the health became a

centric value of society, the personalized medical serv-

ices such as the medical service specialization and

diversification etc. are demanded, and the development

of u-Health system is accelerated.

Recently, the development of sensor network tech-

nology and establishment of ubiquitous environment

became the practical use, the countless stream data

measured from the user's several sensors are collected

by U-health system in real time. The distribution of

stream data may be changed, and a lot of data can be

collected in short time, so the efficient energy storing,

management are needed.

Therefore, this study placed a large number of sensor

(blood pressure, pulse, body temperature, blood sugar)

to the subjects, elderly over 65 years old(20 males, 32

meals), and the File System using the MapReduce

framework was applied for the efficient input stream

process, and the performance and cluster analysis was

compared through the k-nn, K-means, SVM, KM-SVM

algorithm. In the results, the cluster analysis on K-

means algorithm showed better result than SVM algo-

rithm, conversely, the performance of SVM algorithm

was better. About KM-SVM, the performance and clus-

ter analysis shows the results of combining the advan-

tage of SVM algorithm and K-means algorithm.

Through the KM-SVM algorithm, the cluster analysis

effective data was used for U-health system. In the

results of experiment by using 2003 data sets obtained

from 52 test subjects, the k-NN algorithm showed

79.29% cluster analysis accuracy, K-means algorithm

Table 1. Accuracy of cluster analysis algorithm

Algorithm Mis-classification Accuracy

k-NN 20.71% 79.29%

K-means 12.85% 87.15%

SVM 16.28% 83.72%

KM-SVM 9.28% 90.72%

Fig. 9. Accuracy graph of cluster analysis.

Fig. 10. Performance of the algorithm.
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showed 87.15 cluster analysis accuracy, and SVM algo-

rithm showed 83.72%, KM-SVM showed 90.72%. As

a result, the process speed and cluster analysis effective

ratio of KM-SVM algorithm was better. 

As the future direction of research, more efficient

algorithm considering the cluster analysis and predic-

tion will be developed, and study using MapReduce

framework in many data in real time will be conducted

for the process of data which was influenced by the

flow of time. In addition, not only the sensor data in the

limited laboratory, but also the study on the efficient

process technique about the various vital information

such as the user's location information, blood sugar,

body fat etc. should be conducted, and the significant

integrated expert monitoring system should be imple-

mented to the judgment of the professional medical

employee.
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