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Abstract: The present concept of u-Healthcare is based on treatment and recuperation 
and in the future it will become specialized as wellness based on prevention. It is 
predicted that wellness care among others will develop to become the key field of 
u-Healthcare. For this reason in this research, ubiquitous technology was grafted to the 
passometer (P-meter) which is frequently used for monitoring during existing walking 
exercises. Emerging from the existing method of the P-meter which simply calculates 
the amount of exercise by counting the number of steps taken, using the GPS incoming 
data, the distance and speed of the location changes is calculated and the acceleration 
sensor will reflect the steps and intensity of movement to measure the walking activity 
amount to realize a smart walker system which will help the maintenance and 
promotion of modernists health.In this paper, we propose an integrative remote 
monitoring system for measuring walking activities under ubiquitous healthcare 
environment considering walking effects in healthcare of human life through the 
calculation of the distance of location changes and speed using GPS reception data and 
reflecting the steps and intensity of movement using the acceleration sensor. 
 
Index Terms: Ubiquitous (u)-Healthcare systems, distance healthcare service system, 
walking activity, electronic space remote monitoring. 
 

1. Introduction 
 The aged societies have been rapidly increased as the standard of living improved and 
medical technology developed globally. Korea became an aging society in the year 2000 when 
its population aged 65 or older became higher than 7% and it is predicted that the Korean society 
will enter the early stages of the aged society in 2026 when the population aged 65 or older 
exceeds 20% of the total population.The number of cases of chronic diseases such as diabetes, 
high blood pressure, high cholesterol, among others, is increasing rapidly due to the course of the 
aging society and the improved standard of living caused by the changes of life style. For this 
reason, the need to reduce medical expenses of the government and medical insurance is 
increasing. Also, thanks to the increase of income and interest in health consumption in the 
medical area is increasing but the level of satisfaction of medical costs is low and the needs for 
medical services are increasing[1]. 
 For thisreason the u(ubiquitous)-Healthcare is emerging industry as a new medical service 
paradigm which uses internet, mobile, among other information communication technology 
(ICT) in the existing medical system providing medical health information, knowledge, service, 
and products to the consumers. As a position industry which supports the new industrial product 
creation which leads the 21st century and the existing products which creates high value, the 
u-Health Industry is predicted to create new high values linked with information technology, 
biotechnology, environmental technology, Nano-new material technology, among others. 
U-Healthcare based on convergence of IT and Healthcare provides information services through  
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diffusing information and knowledge related with u-Health such as medical information through 
portal sites and DB, industry solution, domestic and international industry trends, policy trends, 
technology trends, and so on. Distance Healthcare Service System also provides telemedicine, 
distance monitoring, distance medical information services in real time to individuals at home, 
offices, public institutions, using the internet.  
 Like this u-Healthcare makes the functions of medical service more concrete in daily life 
and health information and records can also be used anywhere and anytime without restrictions. 
It is predicted that this can develop in the form of wellness care which can be used in the 
treatment and prevention of diseases, health care, and early treatment[2].  
This research helps modern men to stay healthy and improve their health by establishing a 
system which enables the monitoring of the amount of walking exercise activities only by 
wearing it anytime and anywhere in the u-Healthcare environment through the calculation of 
the distance of location changes and speed using GPS reception data and reflecting the steps 
and intensity of movement using the acceleration sensor[15],[16].  
 
2. Related Researches 
A. U-Healthcare Outline Paradigm 
 U-Healthcare is an IT based technique which enables the management of diseases, health, 
and life anywhere and anytime and also makes a healthy and safe life possible.The ultimate 
goal of u-Healthcare is “the pursuit of improvement of the quality of life.” And to realize it, 
future u-Healthcare based on the generalization of IT/infrastructure such as the improvement of 
ICT and establishment of network, etc. will rapidly change due to the occurrence of new 
diseases, aging of the population, increase of consumers desires of health, data development of 
mass processing and storage technology based on broad band network technology, sensor 
network development such as RFID, business extension of medical solution providers, 
governmental health promotion policies, etc. Health care in the ubiquitous society is predicted 
to evolve based on intelligent health care providing medical and health care based on 
information acquired by sensors [3], [4], [7], [8]. 
 To make the new paradigm called u-Healthcare possible, technology fusion of various areas 
is needed, especially, by naturally combining living space and medical treatment, minimizing, 
wearing and making things intelligent. With this the intrinsic nature of technology which 
makes intelligent health care possible and wearable forms which make mobility easy will be 
generalized. According to health  sensors and modules with various measuring sensor, signal 
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Walking Effects 

process functions, wireless communication functions incorporated, products which make 
continues and natural monitoring of health possible may be formed[5]. 
 Also, as the modernists desire for checking their health conditions increases, the social trend 
of u-Healthcare understanding the health conditions of the general consumers is not medical 
health as in figure 1 and figure 2.  
 

 
 

Figure 2. Social Trend of U-Healthcare 
 
 It is also predicted to change the form of Wellness-Care which does not only prevent obesity 
or diabetes, high blood pressure, among other chronic diseases but also analyzes everyday diets, 
support health promotion activities, among others [6].  
 
B. Wellness-Care and Smart Walking Issues 
 Walking plays the most importantrole in everyday activities and above all, walking for 
modern men who easily lack exercise, is more than a meanof transporting himself, it is a form of 
exercise which maintains and promotes his health. Walking which is a low intensity exercise is 
favored over jogging, tennis, dance, cycling, skiing which are high intensity sports, because of 
the time economic application, accessibility and health conditions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Effects of walking on the healthcare activities neither of modern  
life style fully activities 
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Especially,Walking exercise does not need special skills or facilities. It has the advantage of 
being performed in all ages without the danger of injuries and the effects of walking, as shown in 
figure 3, includes changes of the body form, improvement of aerobic capacity and the 
cardiovascular system, flexibility, muscular strength, increases bone density, and so on. It also is 
known to help improve cognitive skills, depression among other psychological symptoms. 
However, research on walking is still incomplete and there is a lack of programs and devices 
which can be objectively recommended to the modernist. 
 The governmental institutions and each local government are also promoting support policies 
and various projects related with walking to nationally promote health by establishing ubiquitous 
walking courses aiming towards wellness to reconsider the quality of life. 
 
3. Walking Activities Amount Measuring System 
A. Object of Development 
 The objective of this research is to actively handle diverse changes in the sports industry 
and U-Health care area by adding functions which makes monitoring of the amount ofexercise 
possible during walking, using GPS and gyro sensor, acceleration sensor, and also take 
measures adequate to the market trends such as the elaboration of trial products and addition of 
functions to satisfy the user's needs. The overall administration of the systems is explained in 
figure 4[11], [14]. 
 

 
Figure 4. Data Flow Concept Map of the Walking Activities AmountMeasuring System on the 

Smart Family Life Style 
 
B. Architecture System Design 
 Although the exercise amount measurement control terminal is frequently used for 
monitoring during the existing walking exercise, by grafting ubiquitous technology to the 
existing passometer which simply counts the steps to calculate the amount of exercise, the user's 
exact amount of exercise can be calculated because the precise amount of exercise is calculate 
according to walking conditions. Walking conditions means the expression of the user's travel 
distance, distinguishing walking situations such as irregular steps, walking in crowded areas, 
exercises which include sudden stopping and squatting, jumping, extreme sports, climbing, 
going down stairs, going down steep hills, riding cars trains, etc. and calculating the exact 
calories consumed considering the travel distance and situations[6], [8]. 
 Figure 5 is a terminal block diagram composed of I/O sections for input and output of 
external data, control section including MCU, memory section for storing data, GPS reception 
module to receive present location signals, blue tooth communication module for transmitting 
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signal of location information and MP3 sound source contents, acceleration sensor for measuring 
speed per unit time, gyro sensor module for measuring directions, and so on [9], [10]. 

 
Figure 5. Terminal Function Block Diagram with 8Bit Microcontroller Unit Memory 

 
 Also, the terminal application software systems must perform the following functions[17], 
[19], [20].  
 First, it must check the state of GPS reception and parsing function. To conduct this GPS 
drive should be develop to acquire GPS reception data. The GPS reception state should be 
checked and if the signal is not detected or the signal is weak, the data should be printed through 
the terminal LED and the essential items (time,coordinate speed, etc) needed to locate the user 
which have been received by the GPS should be parsed.  
 Second, detection of situation and control functions to measure the amount of exercise for 
each situation. Check the state of the gyro-sensor and acceleration sensor using the digital IO and 
calculation of exercise amount according to each situation should be possible. 
Third, calculation functions for each walking condition and exercising condition. The table 
structure which stores the value configured to calculate exercise according to each walking 
situation should be designed and using the sensor value, the algorithm for distinguishing the 
walking situations should be developed.  
 Fourth, as a memory administration function, to efficiently administrate lacking memory of 
the embedded operative system, a memory manager must be realized and the basic internal 
memory pool should be maintained and the memory area allocated to the application program 
demands should be returned and an external memory device drive should be developed.  
 Finally, a protocol between each module should be developed to make the design and 
realization of the internal protocol and data storage protocol between the main modules possible. 
Then, it should be realized to enable GPS data transmission cycle of the terminal, input of basic 
data for each user and administration function as a terminal environment configuration function. 
To support the ubiquitous health care smart walking activities, we conduct to implement a 
method infrastructure network,well known the scenario of ubiquitous healthcare environment 
in the smart home own. On the home architecture building, the tools is appliedsupporting 
ubiquitous healthcare system in the smart walking activities, weeffort to apply a scenario of 
ubiquitous in a smart house integrated, thus, this device is used to detect the completeness of 
supporting healthcare facilities, then confirmed the tool is helping from the security side for 
remote and detection the object as human based on, which is inserted in additional to the RFID 
mode integrated with online CCTV which is connected to the main server properly.
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Figure 6. The Scenario of u-Healthcare Environmentwith Remote Monitoring Systems  
of Walking Activities

Wildan Toyib, et al.

458



 Based on several environmentsthe devices such as emergency call, it will beconnected to the 
healthcare professional staffs and complemented by the SMS / MMS WAP gateway application 
to a central information system used vehicles. This smart home scenario is connected directly to 
the healthcare hospital service, so on this occasion that will be a space to report the daily 
activities through Database (DB) recording system on the web based, as the frame work 
information system.Even though the tools is configured to the Base Transceiver Station (BTS)as 
a cell site, the equipment will emit a signal to the cell-phone user directly, when they are 
accessing the ubiquitous healthcare contents for further healthcare information’s,thus, this piece 
of user equipment and network also will be supported by Radio Base Station(RBS) to transceiver 
all the node neither node B both of base station terminal,byimplementing a space solutions we 
apply the searching mechanism on the framework information system as is, searching a specific 
space to, which is allocated to an entity both of healthcare indicators, it will be accessed by an 
entity and of a specific type, the command will be interpreted to the structure query 
language(SQL), on the other hand sub-query to retrieve data from views, tables and spaces 
which will be performed below[18],[21],[22]. 
 

 
 
Next step, the implementation for searching methods is established in the command below based 

on the accessing key index with the type of classifications. 
 

FIND?name_spaceallocated_to devices/collections accessed_by  devices/collections OF_TYPE 
readspace/writespace/treatmentspace/indicatorspace/medianofsenioragespace/recuperationspace/qu
arantinespace/incubationspace/diagnosisspace/deseaseindicatorspace/clausespace 

 
To search a rule space monitoring and evaluation a space: 

FIND?name_spacemonitoring||evaluation?name_space 
 
Thus, to list all the agents that have access to a space, the command will be used is: 

LIST_ALL collections/devices INname_space (except personnelspace,activespace) 
 
On the other hand, we will read the tuples from the space as is performed on the table 1 below,  

SELECT * FROM MEDIANOFSENIORAGESPACE / TREATMENTSPACE / 
INDICATORSPACE / DIAGNOSISSPACE / ALLOCATEUHEALTH 
WHERE (OWL:class_type, its_property,its_value, allocated_number, 
allocated_percentageofgradehealth) 
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4. Performance Evaluation 
A. Experimental Analysis 
 The authors provide a performance evaluation data field system for warehousing the 
classification of median of senior age, treatment, indicator, diagnosis and grade of u-healthcare. 
 

Table 1. Performance Evaluation Data Report Generatingof Smart Walker Based on 
u-Healthcare System on the Walking Smart Display Healthcare Boards 

Id. Median of 
Senior age Treatments Indicators Diagnosis Grade of 

u-health 
1 50-55 Diabetes Unusual changes in 

drinking and eating habits 
Finger stick blood glucose 78.45% 

2 50-55 Diabetes Sudden Weight Loss Fasting plasma glucose 97.35% 
3 50-55 High Blood 

Pressure 
Blood vessel 
damage(arteriosclerosis) 

Systolic pressure, 
diastolic pressure 

65.95% 

4 50-55 High 
Cholesterol 

LDL cholesterol levels > 
160 

A direct LDL test 92.35% 

5 50-55 High Blood 
Pressure 

Heart attack or heart 
failure 

Systolic pressure, 
diastolic pressure 

90.15% 

6 50-55 High Blood 
Pressure 

Kidney failure systolic pressure, diastolic 
pressure 

89.25% 

7 50-55 High 
Cholesterol 

HDL cholesterol levels > 
60 

A fasting cholesterol test 77.35% 

8 50-55 High 
Cholesterol 

LDL cholesterol levels > 
160 

A direct LDL test 81.15% 

9 50-55 Diabetes Excessive urination Oral glucose tolerance test 80.15% 
10 56-60 Diabetes Fatigue Glycosylated hemoglobin 

or hemoglobin A1c 
78.35% 

11 56-60 High Blood 
Pressure 

Kidney failure Systolic pressure, 
diastolic pressure 

76.35% 

12 56-60 High Blood 
Pressure 

Heart attack or heart 
failure 

systolic pressure, diastolic 
pressure 

75.50% 

13 56-60 High 
Cholesterol 

LDL cholesterol levels > 
160 

A direct LDL test 91.25% 

14 56-60 High 
Cholesterol 

HDL cholesterol levels > 
60 & Triglycerides 

A simple cholesterol test 89.75% 

15 56-60 High Blood 
Pressure 

Blood vessel 
damage(arteriosclerosis) 

Systolic pressure, 
diastolic pressure 

90.00% 

16 61-70 High Blood 
Pressure 

Kidney failure Systolic pressure, 
diastolic pressure 

87.35% 

17 61-70 High 
Cholesterol 

LDL cholesterol levels > 
160 

A simple cholesterol test 90.15% 

18 61-70 High 
Cholesterol 

HDL cholesterol levels > 
60 & Triglycerides 

A fasting cholesterol test 86.45% 

19 61-70 Diabetes Eye Problems Finger stick blood glucose 85.75% 
20 61-70 Diabetes Fatigue Glycosylated hemoglobin 

or hemoglobin A1c 
92.35% 

21 71-80 High Blood 
Pressure 

Heart attack or heart 
failure 

Systolic pressure, 
diastolic pressure 

90.35% 

22 71-80 High Blood 
Pressure 

Stroke Systolic pressure, 
diastolic pressure 

92.35% 

23 71-80 High 
Cholesterol 

LDL cholesterol levels > 
160 

A direct LDL test 97.45% 

24 71-80 High 
Cholesterol 

HDL cholesterol levels > 
60 & Triglycerides 

A simple cholesterol test 93.25% 

25 71-80 Diabetes Excessive urination Glycosylated hemoglobin 
or hemoglobin A1c 

95.15% 
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In this experimental analysis, we classify the entire above field in to the table of performance 
evaluation, hence, we can perform the about the treatment, indicator, diagnosis the index result 
of grade of u-health for a couple of senior age now days.  
 The table 1 below is a representative result data from our experimental analysis in 
performance evaluation of ubiquitous healthcare system for smart walker activities. 
 
Conclusions 
 The modern society is changing in to a passive wellness environment based on prevention 
to maintain and promote health in treatment based medical health care based on treatment of 
diseases,symptoms, etc. and the need for maintenance and promotion system for individual's 
health in the U-Wellness environment is on the rise. 
 For this reason, this system grafts ubiquitous technology to the p-meter function which is 
frequently used in monitoring of existing walking activities. Diverging from the existing 
p-meter which simply counts the steps to calculate the exact amount of exercise adequate to the 
situation of walking exercise, it can precisely calculate the user's amount of exercise daily.The 
system developed through this research can be applied not only to future u-Health, u-Wellness 
projects but LBS based application services using GPS and it is expected to be used in health 
promotion through walking exercises and services which help people to stay healthy through 
collaborative relations with governmental and related organizations.  
In this paper, we conduct to implement this research by applying a u-Healthcare environment 
scenario life style, the main key-concept of this scenario is to establish the result of healthcare 
environment cases and a study is to build a prototype of network architecture system based on 
ubiquitous healthcare environment now a days in communication and telecommunication 
system.  
 
References 
[1] S. M. Metev, V. P. Veiko, Laser-Assisted Microtechnology, Springer-Verlag, Berlin, 

Germany, 1994. 
[2] J. Breckling, “The Analysis of Directional Time Series: Applications to Wind Speed and 

Direction,”Lecture Notes in Statistics, Springer, Berlin, Germany, vol. 61, 1989. 
[3] S. Zhang, C. Zhu, J. K. O. Sin, and P. K. T. Mok, “A Novel Ultrathin Elevated Channel 

Low-Temperature Poly-Si TFT,” In Proceeding of IEEE Electron Device Letter, vol. 20, 
pp. 569–571, 1999. 

[4] M. Wegmuller, J. P. von der Weid, P. Oberson, N. Gisin, “High resolution fiber distributed 
measurements with coherent OFDR,” In Proceedings of ECOC 2000, paper 11.3.4, p. 109, 
2000. 

[5] R. E. Sorace, V. S. Reinhardt, and S. A. Vaughn, “High-Speed Digital-to-RF Converter,” 
U.S. Patent 5668 842, Sept. 16, 1997. 

[6] Eun-Sook Lee,Man-Gon Park, “A Study on the Walking Activity Measurement System 
Based on u-Healthcare,” In Proceedings of National Conference on Multimedia, 
pp.709-712, November 2010. 

[7] Eun-Sook Lee,Man-Gon Park, “A Study on the Effective Applications of RFID Based on 
U-Healthcare,” In Proceedings of National Conference on Multimedia, pp. 226-228, 
November 2009. 

[8] Gyu-Ah Kim, Man-Gon Park, “A Study on the U-Healthcare Service System for Obesity 
Patients,” In Proceedings of National Conference on Multimedia, pp. 720-722, November 
2010. 

[9] Karnik, “Performance of TCP Congestion Control with Rate Feedback: TCP/ABR and 
Rate Adaptive TCP/IP,” M. Eng. Thesis, Indian Institute of Science, Bangalore, India, Jan. 
1999. 

[10] J. Padhye, V. Firoiu, and D. Towsley, “A stochastic Model of TCP Reno Congestion 
Avoidance and Control,” In Proceeding of CMPSCI Tech. Rep. 99-02, Univ. of 
Massachusetts, Amherst, MA, , 1999. 

An Integrative Method on the Remote Monitoring of Walking 

461



[11] Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specification, 
IEEE Standard 802.11, 1997. 

[12] Mangal Sain, Hoon Jae Lee, Wan-Young Chung; "Middleware for Ubiquitous Healthcare 
Information System," In Proceedings of 11th International Conference on Advanced 
Communication Technology (ICACT 2009), pp. 2325-2328, 2009. 

[13] Sae Sol Choi,Mun Kee Choi, Song, W. J., Son, S. H., "Ubiquitous RFID Healthcare 
Systems Analysis on PhysioNet Grid Portal Services Using Petri Nets," InProceedings 
ofFifth International Conference on Information, Communications and Signal Processing 
(ICICS 2005), pp. 1254-1258, 2005. 

[14] Dae-Seok Lee, Bhardwaj, S., Wan-Young Chung, "New Concept of Healthcare Parameter 
Analysis on Sensor Node for Ubiquitous Healthcare System," In Proceedings 
ofInternational Conference on Convergence Information Technology, pp. 1775-1780, 
November 2007. 

[15] Myong Hee Kim, Man-Gon Park, “Bayesian Statistical Modeling of System Energy 
Saving Effectiveness for MAC Protocols of Wireless Sensor Networks”, In Proceeding of 
Studies in Computational Intelligence, Springer, pp. 223-246, May 2009. 

[16] Wildan Thoyib, Eun-Sook Lee, Man-Gon Park, “Ubiquitous Healthcare System: A Design 
on the RemoteMonitoring Based on Walking Activities”, In Proceedings of Third 
International Conference on Electrical Engineering and Informatics (ICEEI 2011), pp. 1-6, 
2011. 

[17] J. Bumanlag, A. Zarei, P. Ghazi, S. Kapre, L. Frank, "Predicting Parathyroid Hormone 
Levels in Diabetic Hemodialysis Patients Using Neural Networks," In Proceedings of 
International Conference on Computing, Engineering and Information (ICC2009), pp. 
221-224, April 2009. 

[18] Bo Hang, "The research and implement of Diabetes Diagnosis Expert System," In 
Proceedings of International Conference onComputer and Communication Technologies 
in Agriculture Engineering (CCTAE2010), pp. 412-415, June 2010. 

[19] M. F. Ganji, M. S. Abadeh, "Using Fuzzy ant Colony Optimization for Diagnosis of 
Diabetes Disease," In Proceedings of 18th Iranian Conference on Electrical Engineering 
(ICEE2010), pp. 501-505, May 2010. 

[20] I. Antoniou, T. Nanou, D. Fotiadis, A. Likas, "An intelligent system for the provision of 
personalized dietary plans and health monitoring," In Proceedings of4th International 
IEEE EMBS Special Topic Conference on Information Technology Applications in 
Biomedicine, pp. 70- 73, April 2003. 

[21] Gui-xue Wang, Dang-heng Wei, Lu-shan Liu, Li Yang, Lin-hong Deng, "The Change of 
Local Wall Shear Stress Accelerates Intima Hyperplasia and Atherosclerosis," In 
Proceedings of the 1st International Conference on Bioinformatics and Biomedical 
Engineering (ICBBE2007), pp.486-489, July 2007. 

[22] P. Ferrer-Salvans, L. Alonso-Valles, T. Saura-Campo, I. Serrat-Tarraco, E.Vidal-Casas, R. 
Sola-Herrera, R. Peira-Julia, "Sensitivity, Specificity, and Predictivity of the Most 
Frequent Signs and Symptoms of High Blood Pressure in the AEDMI Project," In 
Proceedings of the IEEE 14th Annual International Conference on Engineering in 
Medicine and Biology Society, pp. 931-933, Oct. 29-Nov. 1 1992.  

 
 
 
 
 
 
 
 
 
 

Wildan Toyib, et al.

462



 

report env
National 
Reformed
Netherlan
IEEE. Hi
ubiquitou
informatio
 
 
 

 
 
 

for Huma
faculty c
informatio
been the 
UK; exch
of Kansa
University
KOICA o
consulting
groups of
Korea. H
reliability
multimed
human re

Wi
Inst
Res
Sci
in 
Pro
IT R

vironment Ind
Education, R

d Management
nd Governmen
is research int

us sensor netw
on processing 

Eun
in 1
Info
Kore
Info
rese
and 

Ma
Mul
Uni
vice
Dire
Tec
inte

an Resources D
consultant seco
on systems de
visiting profes

hange professor
s, USA; and v
y of South Au
on various pro
g works and c
f companies, g

He is a profes
y engineering,
dia information
sources develo

ldan Toyib re
titut Teknolog
spectively, heh
ence and Tech
2011. He has

ogrammer for E
Reporting for 
oAsia Busines

Republic of In
t Universal Tea
nt from 2009-2
terests include

works, softwar
technology and

n-Sook Lee rec
1991 and 199
ormation System
ea.She is cur

ormation at the 
arch interests i
mobile techno

n-Gon Park
ltimedia Engin
iversity, Repub
e president of t
ector General 

chnician Educ
ergovernmental
Development in
onded by the 
evelopment and
ssor at the Dep
r at the Depart
visiting schola

ustralia. He wa
ojects as infor

conducted train
governmental a
ssional membe
, business pr

n processing tec
opment. 

eceived an en
gi Sepuluh No
has completed

hnology, Pukyo
s experience 
Electronic Data
Chevron Corp

ss Unit from 2
ndonesia with 
acher Upgradin
2010. He is m
e safety and se
re reliability e
d web and inte

ceived B.S. and
95, respectively
ms from The 
rrently a prof
Gumi Campu

include the dig
ology, and mult

is a head pro
neering, Colleg
blic of Korea s
the Korea Mult

and CEO o
cation (CPSC
l international 
n Asia and the

Government 
d ICT-based T
partment of Co
tment of Electr
ar at the Schoo
s dispatched to
rmation system
ning programs 
and non-gover
er of IEEE; H
rocess reengi
chnology, syste

ngineering deg
opember, Rep
d M.S degree
ong National U
in the IT fie

a Processing fr
. in Energy Co
008-2009. He 
BERMUTU 

ng) which is su
member of IAE

ecurity of ubi
engineering, da
ernet technolog

d M.S. degrees
y. She has c
Pukyong Natio
fessor of the

us of the Korea
gital healthcare
timedia inform

ofessor of the 
ge of Enginee
since 1981. Al
timedia Society

of the Colom
C) from 2002

organization 
e Pacific Regio

of the Rep. 
TVET systems 
omputer Scien
rical and Comp
ol of Compute
o Mongolia an
ms consultant.
in ICT on ind

rnmental agenc
His main area
ineering, inter
em performanc

gree with class
public of Indo
e in Advance

University, Rep
eld such as T
rom 2007-2008
omponent for i

worked for Th
(Better Educa

upported by W
ENG and stude
iquitous compu
ata engineerin

gy. 

s from Keimyu
ompleted doc
onal University
 Department 

aPolytechnic C
e systems, telem

mation processin

Division of 
ring, The Puk
lso he was the
y (KMMS). H

mbo Plan Staf
2 to 2007, 
of 29 member

on. He served 
of Korea as 
from 1997 to

nce, University
puter Engineeri
ers and inform

nd People’s Rep
. He has also 
dividual capac
cies and other 
as of research
rnet and web
ce evaluation, 

s honors from
onesiain 2007.
d Information

public of Korea
Team Lead of
8 and as Senior
deSIDE server
he Ministry of
ation Through

World Bank and
ent member of
uting systems,

ng, multimedia

ung University
toral study in
y, Republic of
of Computer

College VI. Her
matics, internet
ng technology.

Computer and
kyong National
e president and
e served as the

ff College for
which is an
r governments
there also as a
an expert in

o 2001. He has
y of Liverpool,
ing, University

mation science,
p. of China by
embarked on

ity for Korean
institutions in

h are software
b technology,
and ICT-based

m 
. 
n 
a, 
f 
r 
r 
f 
h 
d 
f 
, 
a 

y 
n 
f 
r 
r 
t 
. 

d 
l 
d 
e 
r 
n 
s 
a 
n 
s 
, 
y 
, 

y 
n 
n 
n 
e 
, 

d 

An Integrative Method on the Remote Monitoring of Walking 

463


