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Military Cyber Protection Technology
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1. Introduction

1.1 The 4th Industrial Revolution and
Defense Cyber Protection System

The core technologies of the 4th Industrial
Al(Artificial
Intelligence), loT(Internet of Things), Big Data,

Revolution are known as
Cloud Computing, 3D printing and Cyber
Security. This heralds the era of uncertainties
beyond the predictable age based on the
Hyper-connectivity & Super-intelligence through
the distribution and convergence of global data,
and self-evolving technologies. Meanwhile, Ju
said that various hacking attacks, resulting from
the vulnerability of convergence of these key
technologies or newly-developed weaknesses,
are taking place throughout the world and will
continue to rise in the future. He suggested
cyber attack patterns such as Ransomware, the

Conclusion

Introduction
Current Status

. Improvement

increase in the number of attacks, and the
diversification of attack methods. One of the
biggest concerns in the age of Hyper-
connection is the information security threat
such as voluntary and involuntary information
leakage. The Ministry of National Defense is
also trying to conform to the 4th industrial
revolution through Cloud Computing and Big
Data, starting with the establishment of Defense
Integrated Data Center and the launch of
Military 10T(M-10T). As the intelligence and
communication environment is becoming more
sophisticated, it has become a movement to
build a huge network integrating current
command and control systems, wired and
wireless communication networks and weapon
systems software linked to them. Various
information assets that are distributed and
operated by organizations and systems will be
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integrated into Cloud Computing systems in
application, server and information service
environment. In addition, applications and
information services will evolve into a single
sign-on  environment, and the network
environment will expand and integrate with
IP(Internet Protocol) technology. However, as
the defense networks expand and become
automated, the vulnerabilities and the number
of targets that the enemy can attack are
increasing. In particular, the hacking attack in
August 2016 indicates the wvulnerability of
current cyber protection technologies, which
resulted in an attack on the wvulnerability of
connections to the network via the antivirus
update server between the Internet and the
Intranet. Now, in operating the information and
communications system, such as a massive
chain of defense networks, Cyber Protection
Technology also needs to establish a system for
mutual monitoring, identifying vulnerabilities
and warning. Accordingly, this paper analyzes
the factors of the 4th industrial revolution that
will be applied to the defense information and
communications system in the future and the
vulnerable elements that can be caused by
them, and presents directions for operating and

enhancing the Cyber Protection Technology.

2. Current Status

2.1 Development of Defense Big Data
and Al Technology

Big data technology, one of the core

technologies of the 4th industrial revolution, is
expected to be gradually applied to the military.
According to Han and Kang, U.S. military
spends more than $ 250,000 a year on Big
Data in the defense sector, using it to prepare
for the enemy's cyber attacks as well as
physical attacks(In addition, they suggest using
Big Data to
CRM(Customer
through SNS analysis, as well as utilizing it to

military  promotions and

Relationship  Management)
inventory management of military supply items,
and to help troubled soldiers). They said the
ROK military is also collecting data on North
Korean forces and analyzing their patterns
precisely to predict and prepare for their
military action.

The ROK military is operating the Defense
the field of
non-weapon systems, which integrating Army,

Integrated Data Center in

navy and air force service systems into one. It
was built on the defense network which is a
peace time network in the military. In
particular, it has a search function similar to
the knowledge portal search function, which is
commercially available in the Internet network,
and is continuously upgrading functions for
database extension and convenience
enhancement. In the field of weapon systems,
the functions are applied to C4l System
(Command, Control, Communications,
Computer and Intelligence System) to support
commanders' decisions in case of emergency by
collecting and analyzing real-time data from
each individual soldier to higher units. In other

words, after processing the received data into
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useful information, it is expected to be
automated to derive analysis factors for
decision making from given information, and to
give priority to them. We also expect that the
uncertainty of the battlefield will increase more
as the number of cases is generated and the
prediction is repeated by analyzing past data to
support the current optimal decision-making
process.  Moreover, military data and
information collected at strategic levels, when
they are linked with national central agencies,
can also support the Chief Executive Officer's
decision, which means that a huge amount of
data will circulate in and out of the military.
However, data to be distributed might include
many sensitive data such as personal
information and tactical situations, which are
directly related to military security issues.
Although the military has been preparing
security measures using encryption and
authentication system for sensitive computer
files including military documents, systematic
information protection systems such as masking
of a large amount of data are not established
yet. Futhermore, the military has not
established any countermeasures in cases where
sensitive information (personal information,
confidential information, etc.) is predicted by
deliberate tracing methods which work on
intentionally excluded sensitive date when
information from more than two objects is
provided in externally distributed documents,
PC files and mobile transmission. In other
words, as the decision support system becomes

more automated, more information will be

circulated, and if a little bit of the sensitive
information is exposed, the enemy will be more
easily informed of our intention.

2.2 Development of Hyper-Connectivity
and loT Technologies

Hyper-Connectivity in the 4th Industrial
Revolution will be applied to support the
optimal decision-making by interlinking the
core information and communication networks
of the military such as the tactical network
currently being built, C4l systems, the weapon
systems software and the Weapon Systems
Embedded Software. It is also believed that the
area will include the military 1oT(M-10T)
which is currently initiated. We can expect the
future tactical communication system to be
mutually interlinked as shown in Fig. 1. Shin
and Kim suggested that there are many areas in
which M-lIoT can be introduced such as
recruitment  training, military barrack,
surveillance, reconnaissance, accident preve-

ntion, military logistics innovation and military

* W.S.E.S. © Weapon Systems Embedded Software

(Fig. 1) Future tactical communication system
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medical system. Among them, it was judged
that recruitment training and the improvement
of military barracks would be the first. They
also predicted that wearable devices for
small-scale special forces would be used in the
early stages of the military strategy to increase
combat capability awareness and combat power
by utilizing weapon systems and two-way data
systems, and the next stage will be extended to
the large-scale battle systems that include C4l
systems. The ROK military is extending the
scope of M-loT by launching the Wearable
Health Care System using wearable devices, the
Logistics Management System, etc. They are
TICN(Tactical
Network)

complex sub systems such as high-capacity

also  building Information

Communication composed  of
wireless transmission systems, small wireless

transmission  systems,  telecommunications
systems, combat radio systems, tactical mobile
communication systems and network control
systems. As a core tactical network of ROK

armed forces, TICN supports communications

from a small unit to large troops. It can be
utilized for real-time information distribution
and optimal command determination in
conjunction with the C4l system or the
individual battle information system to be
deployed in the subsequent IoT format.
However, as "Security is a chain of various
cyber security capabilities. The overall level of
security is determined by the weakest parts of
the chain.", wvulnerabilities exposed in the
weakest parts of the network can be directly
targeted to enemy cyber attacks. Attacks and
risks against tactical networks are shown in
Table 1.

And threats of loT linked with tactical
networks, such as increased threat of the illegal
system access and utilization by unauthorized
users, increase in the possibility of
compromising confidential information and
difficulty in verification of accuracy and
reliability of information. Also, Weapon
Systems Embedded Software that is linked to

tactical networks and M-1oT is vulnerable to its

<Table 1> Risk factors for tactical networks

Main attacks Degree Of Effect Degree of Risk Counter
vulnerability —measures
Eavesdrop Low High Low Cryptography
Passive . . . . . .
Traffic Analysis High Low Medium Traffic Obfuscation

. . . Layer Specific

Dos Low—High High Low—High .
Mechanism

. Trust Syst
. Masquerade Low Very High Medium USt oystem
Active Cryptography
Modification Low High Low Cryptography
Anti—Jamming

Jammi High High High

ne g g g Cognitive Radio

Common defense methodology : Cryptography, Authentication, Tunneling, Anti—Jamming,

Cross—layer Approach, Policy—based Management



26 | mexagerx] H 24 M 53(2017. 9)

own defects and external attack due to

insufficient Maintenance Management
compared to its importance. In particular, the
secure coding is not applied, which can be the
most  realistic  alternative to  minimizing
infringement caused by its own vulnerability
during software development. Threats to
Weapon Systems Embedded Software including
a total of 59 wvulnerable factors have been
studied in the

modulation, software implementation, hardware

categories of  software

external, hardware  terminal, hardware
component intrusion, hardware replication, data,
visual information, user interface, system access
and password implementation. These factors act
as links to security vulnerabilities, causing
significant damage to allies in case of
emergency. An example of this is the failure of
a timely interception due to an embedded
software defect of an interceptor missile against

an enemy ballistic missile attack.

2.3 Human resource training and
education

The lack of professional personnel and
professional education programs to carry out
cyber protection in the military is an ongoing
problem. Intermediate technical education for
Cyber Warfare or Intelligence Protection is
taught at each  military Intelligence-
Communications School only for commissioned
officers who are in the branch of
Communications. Seo et al. argued that it is

difficult to say that the officers were educated

as Cyber Warfare professionals only by
completing the education because those schools
only provide the level of understanding the
concept of Cyber Warfare and Intelligence
Protection. Thus, they emphasized the
importance of the education in basic education
institutes that include universities. On the other
hand, Eom argues that cyber security education
in S. Korea is mainly centered on basic
education institutes, and the intermediate and
higher technology education that can improve
the cyber security capability is not
systematically implemented. That is, cyber
protection education should be continuously
managed from basic education institutes such
as universities, private and public agencies to
practical cyber training institutes. Particularly,
as the age of the 4th Industrial Revolution
comes, for Cyber Warfare experts have to
cultivate their ability to deal with Big Data
analysis, 10T and artificial intelligence, both the
basic and the higher technology curriculum
should be strengthened. Eom et al. suggest that
Cyber warriors in the defense sector should be
differentiated and specialized as compared to
Cyber security experts in the private sector,
because the Cyber Warfare is conducted in
conjunction with physical warfare. They also
said that cyber warriors in the defense sector
should  have

specialized  expertise  and

knowledge in defense policies, military

strategy, operations, tactics and cyber attack &
defense skills.
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3. Improvement

We derived cyber protection technologies
required during the 4th Industrial Revolution
era through several practical discussions and
2017,
participated by the personnel in charge of

research from January to May
Information Planning in each military service
and university professors. As a result, the core
technology elements of the 4th Industrial
Revolution and the required cyber protection
technologies were intersected and matched as
shown in Figure 2. Details are discussed in the

following sections.

3.1 Improvement for Defense Big Data
and Al Technology

As described in the previous chapter, for the
military's decision-making system is automated
and the vulnerability further increases, Park et
al. suggested a classification method which can
identify and deal with high-risk information

Big Data .

Al

Taclical Networks

Hyper— WM-aT
DD""_'Ed' Weapon Systems
—vity Software

Weapon Systems
Embedded Soltware

Human Resource Traiming

using the disclosure risk measure. Data can be
categorized into micro data including private
data for individuals, households and businesses,
and macro data such as division tables or
spreadsheets provided to government agencies,
academics and research institutes. Especially,
the Big Data technology to be applied to the
military has to support the commander's
determination by distributing and processing
real-time (or near real-time) micro data, so we
the

exposure or deliberate reasoning in the process.

should consider risk of direct object
Thus, we need to classify and manage the data
in accordance with exposure risk in case the
sensitive information is inferred by acquiring
part of the data using social engineering
techniques. The higher the risk of exposure, the
more protective measures should be taken
before providing information to the outside. In
this regard, data protection techniques such as
anonymization, sample provisioning, population
size restriction, concealment, data exchange,

noise addition, blurring, Micro-Aggregation and

* Data Masking Techniques

Encryplion, Authorzation Enhancemeant

Tunnelling, Anti—Jamming, PBM

Simplitying the Information Distribution
Metworks

Blacklist + Risk Prediction

Whitelist + TPM

Frequent Security Education

Education of core lechnologies of the dth
Industrial Revolution

(Fig. 2) Operation Strategy for Cyber Protection Technology
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etc. have been studied. Some public institutions
have applied these technologies to protect
sensitive information. However, since the ROK
military does not apply protection technologies
as well as techniques for measuring exposure
risk, it is urgent to take measures against them.

3.2 Improvement for Hyper—Connectivity
and loT Technologies

Table 1 shows Cryptography, Authentication,
Tunneling, Anti-jamming, and Policy-based
management (PBM) as countermeasures against
tactical network threats. Shin and Kim
proposed strengthening of cryptography and
authentication, and simplification of information
distribution network as security
M-1oT. On the

common defense methodology, these are all

countermeasures  against

universal and essential security elements.
Advances in the 4th Industrial Revolution have
been developed by artificial intelligence
systems, which automatically identifies the
threat of unknown threats, but the ROK
military hasn't introduced them, so the military
has to rely on a lot on security system
operators for the next several years. Therefore,
it is very important to educate the people who
operate security systems because it is known as
'the greatest enemy of security is human
beings'. In other words, we have to constantly
check that the security measures to be operated
are in operation, and to continue to educate on
the latest updates for malware information,
enhanced

up-to-date security patches and

personnel security against social engineering
attacks. In order to improve the defense cyber
protection, we need to build a system to detect
and block cyber threats and to monitor threat
situation, abnormal status and log information
throughout the system and network by adding
to current integrated security control system.
And the system should support identification of
unknown cyber threats through comprehensive
analysis using Big Data technologies. Unknown
threats target both tactical networks, C4l
systems, and Weapon Systems Embedded
Software, so protection schemes are needed for
their own characteristics. Park et al. introduced
the Whitelist + TPM (Trusted Platform
Module) Solution as a countermeasure against
weakness of the Weapon Systems Embedded
Software. Weapon Systems Embedded Software
has the characteristics of being limited to
specific areas of work, closed or stand-alone
format and low specification in comparison to
other weapon systems software, so Whitelist
techniques that block unknown threats can be
applied. Since the typical weapon systems
software has a wider operating range than
Weapon systems embedded software, Blacklist
technique is applied to them rather than
Whitelist technique to cope with relatively
known malicious code. In this case, we need to
constantly predict unknown malicious code by
frequent updates and the Big Data technologies.
In contrast, the Weapon Systems Embedded
Software is relatively small in scope, so it is
effective to apply a method that blocks all but
the specific allowed executable files. Moreover,
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the Weapon Systems Embedded software can
strengthen security by intelligently filtering
malicious code at the hardware level before
access control through the Whitelist. Using
such techniques, we can cope with physical
attacks such as hardware terminals, component
intrusion and duplication. In this regard, Park et
al. introduced the application of Trusted
Platform Module (TPM) which is a chip type
module that can block unknown attacks such as
Zero-Day Attack at the hardware level. It can
function as a reliable computing platform for
storing cryptographic keys or passwords in
nonvolatile space and providing access to
storage space, integrity verification of remote
hosts, reliability based communication, and
providing secure communication channels.
Consequently, the Weapon Systems Embedded
Software can use TPM at the hardware level to
ensure integrity and then apply the whitelist at
the software level to enhance protection. Figure
3 shows a application of Whitelist + TPM
solutions Embedded

to Weapon Systems

Software.

(Fig. 3) Application of Whitelist + TPM Solutions
to Weapon Systems Embedded
Software

3.3 Improvement for Human Resource
Training and Education

Seo et al. analyzed basic fundamentals for
training a Cyber Warfare expert as shown in
Table 2. The analysis results show that the
weight of 'Firm view of the nation' is higher
than that of the Programming technique and the
Basic knowledge of information security. In
order to cultivate a firm view of the nation, we
need to emphasize the recognition of the reality
of the nation's military and the importance of
cyber warfare in national security. To this end,
we have to continue to educate the latest
version of cyber threats and cases first in order
to ensure that the students understand the
international situation and the changes in cyber
warfare. Second, education on cyber warfare as
a part of war should be strengthened. That is,
the operational training of cyber warfare at the
strategic level should mainly contain a
comparative analysis of competence among
major countries, the use of cyber psychological
warfare in war, the countermeasures against
cyber attacks and related statutes (such as
Tallinn Manual).

Third, cyber operations training should be
Attack &
Defensive Operations and Network Operations.

strengthened, namely  Cyber
We have to train students to equip themselves
with basic skills to use tactics as soldiers
because war is a strategic aspect, but military
operations are operational and tactical. Degree
courses in Cyber warfare mainly deal with
computer  architectures,

operating  systems,
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<Table 2> Basic Fundamentals for Cyber Warfare experts

() : Weight value

1st layer(Civil, Military)

2st layer(Civil, Military)

Firm view of the nation (0.514, 0.419)

Sense of duty
(0.344, 0.376)

Ethics (0.281, 0.299)

Challenge spirit (0.205, 0.282)

Programming (0.495, 0.535)

Planning Capacity
(0.287, 0.213)

Document Writing (0.194, 0.184)

Basic knowledge of information security (0.312, 0.281)

Internationality

Global cultural awareness (0.506, 0.506)

(0.200, 0.211)

Foreign language ability (0.494, 0.494)

Insight and judgment (0.461, 0.488)

Leadership
(0.169, 0.199)

Cooperation (0.300, 0.189)

Driving force (0.239, 0.323)

programming languages, information protection,
digital forensics, system and web security and
cyber battle exercises, which are related to
technical ~ aspects  (programming, basic
knowledge of information security and etc.).
Particularly, in the case of the cyber battle
exercise, it is necessary to construct a training
facility capable of both attack and defense, but
is mainly focused on defense. Eom et al.
emphasized that defense cyber warriors should
conduct training in cyber training facility
optimized for specific cyber domains. This is
because defense related information and
communication systems are constructed in
various ways, such as production and
transmission of national security related defense
documents, communication of  military
confidential data, collection of key information,
analysis and dissemination of information. In

addition, Big Data, loT and artificial

intelligence programs should be added to both
basic and upper middle class curriculum in
order to meet the 4th Industrial Revolution era.
For example, the basic curriculum needs to
reinforce basic statistics and data analysis to
deal with Big Data, and network programming
and network security for the loT. And higher
education institutions such as
Information-Communications  Schools  should
supplement the process to be immediately
applicable to higher-level practices than basic
curricula, such as Big data analysis using
toolkits, intermediate network programming and
security. In order to broaden the experiences of
students, we need to set up opportunities to
actively participate in the Korea Information
Technology Research Institute (KITRI) 's Next
Generation Security Leader Course (BoB : Best
of the Best), Hacking Defense Competition, etc.
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4. Conclusion

Currently, S. Korea is entering the era of the
4th Industrial Revolution beyond the level of
computerization and automation based on the
National Informatization. Some of the
technologies of the 4th Industrial Revolution
are already expanding to the base of our
society beyond the R&D stage, so the ROK
military can not be an exception. The Ministry
of National Defence is planning to build the
optimal decision-making system which based
on the integration of tactical networks, C4l
systems, M-IoTs and the establishment of the
Integrated Data Center, using the key
technologies such as Big Data, Atrtificial
Intelligence and loT. However, as the network
which implementing Hyper-connectivity &

Super-Intelligence  expands and  becomes
automated, the security vulnerabilities that can
cause major disruptions to the network are
increasing, which highlights the importance of
cyber protection in the 4th Industry. As a
result, we suggest the data masking techniques
for Artificial Intelligence, and encryption
techniques, enhancement of authentications,
tunneling, Anti-jamming and PBM for tactical
networks, encryption techniques, enhancement
of authentications and simplifying the
information distribution networks for M-10Ts,
the Blacklist techniques + Risk Prediction
technology for weapons systems software and
the Whitelist techniques + TPM for Weapon

Systems Embedded Software. We also provide

the necessary security education for the security
system operators. Additionally, as the necessary
preconditions for applying these technologies,
we have indicated the need for enhancing the
core technical training of the 4th Industrial
Revolution to improve both basic and practical
skills required for the cyber warfare experts.
The expansion of the 4th Industrial
Revolution makes our daily lives more
convenient, but targets in the cyber space that
can be attacked by North Korea are increasing.
Therefore, through this study, we hope the
ROK military will be interested in the proper
functioning of cyber protection technology and
continue to improve it. We will also investigate
what should be supplemented and improved
when the cyber

protection  technologies

proposed in this paper are actually applied.

gogd

[1] Ju, D, What should we do for 4th Industrial
Revolution and National Cyber Security?,
The 4th Industrial Revolution and the
National Cyber Security Policy Forum,
Presidential Commission on Broadcasting
and Communications / National Cyber
Security Association, S, Korea, Keynote
presentation, 2017,

[2] Cho, S, The Study on Threats of
Information Security and Their Solutions in

the Fourth Industrial Revolution, Korean
security science review, Vol 51, pp.11-35,
2017,

[3] Choi, I, Defense cyber protection deve-
lopment direction, Weekly defense review,
KIDA, S. Korea, Vol 1659, pp.1-8, 2017,



32

[4]

(5]

(6]

[7]

(8]

[9]

(10]

(1]

[12]

MY X2t x] M 24 H 5¥(2017. 9)

Han, C. and Kang, W, The Utilization of
Big Data Technologies in the ROK Army,
Journal of Business Administration Re-
search, S, Korea, Vol9, No.1, pp.5-24,
2016,

Shin, S, and Kim, Y, A Study on the Cyber
Cyber-Construction and Countermeasures
by Introducing loT, KINX2016257139,
ROK, Joint Chiefs of Staff, S. Korea,
pp.81-84, 2016,

Ha, Y, Chung, Y, Lim, Y, and Yang, H,,
A Study on the Development of UAVs for
the Public Switched Information System in
Korea, KICS, S. Korea, Proceedings of the
Summer Conference, 2009,

Schneier, B, Secrets & Lies, John Wiley&
Sons, 2000,

Ross, R. S., Managing Information Security
Risk: Organization, Mission, and Informa-
tion System View, Special Publication (NIST
SP), 800-39, Mar, 2011,

Kidston, D, Li, L, Tang, H. and Mason,
P., Mitigating Security Threats in Tactical
Networks, Communications  Research
Centre (CRC), White Paper, 2010,

Park, C, An, H, Kim, S, and Bae, J,
Strategies to Improve the Management
System of Weapon Systems Embedded
SW and to Construct its Information
Security System, Journal of Security
Engineering, SERSC, S, Korea, Vol 12,
No.4, pp.363-378, 2015,

S. Korea's Defense Acquisition Program
Administration, A Handbook on the Deve-
lopment and Management for Weapon
Systems SW, 2013,

Seo, S, Oh, W, and Kim, H., Research on
cyber warfare manpower training strategy
for securing Defense Information System
using AHP analysis, Journal of Security

[13]

[14]

[19]

[16]

[17]

[18]

[19]

Engineering, SERSC, S, Korea, Vol 12,
No.2, pp,109-120, 2015,

Eom, J., The Improvement Plan of a
Customized Cyber-Training Structure for
enhancing the Capability of Cyber Security,
Journal of Security Engineering, SERSC, S.
Korea, Vol 12, No.6, pp.567-580, 2015,
W, and Park, K, A
Construction Plan of Specialized Cyber

Eom, J, Les,
Training Scheme for Enhancing the Capa-
bility of Military Cyber Warriors, Journal of
Security Engineering, SERSC, S, Korea,
Vol 13, No.2, pp.99-112, 2016,

Park, C, Kim, C, Kim, S, An, H. and Bae,
J
Protection Level in the Military Using the

., Improvement of Personal Information
Measurement of Disclosure Risk, Journal of
Security Engineering, SERSC, S, Korea,
Vol 12, No.6, pp.581-596, 2015,
Eurostat, Manual on Disclosure Control
Methods, Luxembourg, Office for Official
Publication of the European Communities,
1996,

Techtarget Network, http://whatis techtarg
et.com/definition/policy-based-manageme
nt, 2011,

Network Times, Whitelist Security, 153-162,
2010,

Choi, J, Park, W, and Park, C, A
Framework of Secure Access to iSCSI
Network Storage based on TPM,
KCC2009, Vol 36, No.1D, pp.5-9, 2009,



A Study on the Improvement for Military Cyber Protection Technology ~ | 33

A 7 ok ¥

=13
=1

et
ot

o]u| : kmanp@cnu.ac.kr

* 2003 FEITHSI STAAE (AA
+ 201614 Suichstnl SHEA|SH (HHAD
+ 2016~51x SHEBAIREIN ZEE{ZEH/ALO|H A D}

M
* BF0F: HAOIE, AlZ20olM, SZELQ0{FE, Alo]

HE S

IR

ol : ¢15247@gmail.com

+ 2007 SRARMSID H4S} (SfAl)

+ 20154 0| USC ZAEE{ZSH (MAD

+ 20153-51K| SPOAED ZFEZEYAo|{EET}
ZAt

o BAIEOF: AJABIM|ES|T ol SoHH|, AlolHA =

2

o] : a1088342256@gmail.com

- 2010K] SIS T2tA0fE (BHAD

2016 Z2A ISEP HEZE (AAD

- 20163~3IK| STBAIZEID ZBE|ZEYAl0 A ST}
2}

- BHAlo}: ClojE{Djolel, Hotmeal AjoluA S



www.kips.or.kr

[
n
2

ICT ¢ 5438 Wiaiy...

£ SHelde et A A1l ICT 7es 53 ARleh olmf AR8EE ICT &
& 7les UL Sisuth B2 ICT 59 2okl 7HE S-asl Q1AL gls Het

==
/45 Foke] FHal TR AL E (Post-Quantum . Cryptography) = THFUT

H gAE HE(Digital Transformation)¥} 42} AFj&Ho|gl= go7} Ho| 3=}
HaL glom, ofefgt Wste] zolk= AF7HA 8] FRK HA 9 ICBMS(IoT,
Cloud, Big Dat a, Mobile, Security)-Al, EZAQ1F} 22 217]E0] dth= A& 8]
= 2 gar Uk &3 o]t Ve 20009 &, B IS v fH]FHH
7l%, 28jal 1 olFol| AR Fistel] o]FHY IT-839 A IT §8 A4 sH=

P

73l o] Gk B 5 Uik oleld AR Fstol AV Apgela S A}
}

|

tot
Yo
>
o2
0%
i)
o
(g
59
2
)
(4,
ol
_g.l:ll‘
flo
i
O

£
=)
ot
2
Y
b
%0,
S

ﬁ
r'\j
ok
5
flo
do
30,
vl



2 A WA it Fakelsro] thetale] AvtA] i el 299l ma
(Dol et AFIEM 7Iss FEAR T2 ARIE BolFal lsuth e
ek A S 7 74, 2L ofel] AR HE AlgwF Hito 8
tl, ol& AFERIEYl 71t 7Est 7les AR ARIIE Holal Qs WA
Sl S Y ATl 7131k =e 2, =7 akde] ZRIR] HE Aol Sl
A ApEsy/AFs3t AlElst 10T 71e 218 &%, AMI 71zl tal] dAld ez oheal Sy
k. feluetel Sl #e] Zle2 AdeRR: w-9ol duar G =, ol
g 3 Vles ASsladt she AFsdl/ Alsdh =82 TRt w2 AAEE TS A
o2 Hjunh 5, iR atelMs FRE Alddks 71 9= AP AR
FeFd 2Alol Al Ei=dl, ol2fdt FARFE Alhell Aaet Sl hee] Al
F AHE F dFUY S/ Ve A $ ARl AigE e T

Tofo|luR &g % WhEA] LA glojop & HEdUTh

?
[.4
t
r

o

>

WA we Sel] ) BT SIS HRG B QS SaguAe)
Sfelo] AR PAe] Bee SR, e B EHEY Y =Rs

wgo] Holow st Weow mlRelsad R,

w0
rlr
I
By
2
=

20171 11€



loTZ|gF A0}

|

o
[

0IE2

A (Fikel=oioist)

FEE

|

S
=)

=
=)

4

X
=~

=

W

1. A

K
or

R

R

]_

S

w3

#gelA 87717) Bl
A

%
s

loT(Internet
[e)

R

oA He= W

Aol 2 -85}

B

S

Ao}

[e)
of Things)7]Qte] AvlE F2go] A g

=

)

et
R

o

.

1

B

[€)

1o} webA &

©

Ao} 2 el
ZE 2l A

Z g F8

]

ks
Ak

2. 10T 7]k 2k o) A2 37
o

4. IoT 7]yt

BEEEE
4017} B

o

oA phe ool

BEREE]

Ffo} 18

o F2oiell

Ik

L

L

1. M

A Aar
oA
@

P glste]

olegt ZAE H4s

R
.

Aol A

—_
o

olste Fe)o]
o e

L

R

TEE 7HA

K

= AL wsa g A

L

o

O]

¥l At

o).



4>
k]
i)

AoIA] 283} o2

2
©
ol
rir
>
=)
|m
O
1
2
°
>
[>
juii)
o
e
)
=
&
b

g Azl A% BHon AARHYY
AN E 75 AT S EH LS} 2m}
E ok £x9] dHlolgy RYUEHSH] Yaff ¢F

Egol= mutd &8 ZRat §) & T2
2
|

T3S AL, FAgEe] A0S 9
nfo]7] Alojnkyl -8 ZRos spEslelch

2. loT 718t AOIE 4] AIAHE &I

2.1 A0IE A 44

srhE Ao} b Al2Ele] FEE 9 1

3} o] 47) 4% Feje) loT /)it 2wl 2

F%Y PEE o|§%t oTI|Nt AUIE Aol Meivtnd st | 37

d

A AAR A E AR 15 e
(Aquarium 1)} 2% A2(Aquarium 2), &
Azl odd APES AA] Sdg

o G| (RAS) S} el BL Aata 5223
1) &

B>
il
ok
ol
P‘L'
s
B
ox
Lo,
-
iy
o
ox
oX,
P‘L'
rir
mu‘,
‘

BN

(Balancing Tank)=

GRS WA TR

- >
4
ol
(o]
5
o
ey
A=
m\l
o

b doood N o
e
N
N
EL

e

2 Mg
o

e,

o

I

r%

2

fo,

2

o

>

M1 ol

r\il

O

Rl

Ay

N

s

B S VI R | R P S sV ool
N

2L

re

| 01ﬂ
lo,

g my

pi rlg
4y
rot
riet

1 o
=
>
Mo
I
ofo
b
=
=)

[

o

N
rror
z &
_|

~N

=2
irg
N
1o
[
o
e
ot
> o
=
mo
0% "\
J% E
© N
e off
E o
rlo +
=
4

2
2
)
!
A
4
o, OH

A28 T3 ek, 97

o = (%

o
>,
fol
Y
Red
-
W2
o
=y
o,
ot
2
2
p
(o]
1l
X
2 W
e
H 4

»
o
=)
iy
o2
1
ox
o
o]
9,
>,
2
o
lo
H,
it
jud)
==
o)

o |
-
Ay I
_["}O 0%,
1>
o
1o
Y
2
=
ox
rlo
_1
&
2
BN
lo,
d

=
2
to,
e
=2 oo
Y
9] FF;“
B>
&
(]
Qo
_\3
g
o,
IS
kA
rot
Ny
20 BN

S} 5 Al W

(23 1) 10T 7]6F 2ufE oF2x) A7)



38 | muxaystx] X243 X 63(2017. 1)

(238 2) IoT7]+

[~
=)
(m

(o]
T
o

2

AN
=

Lo,

o T
Fon HAskg A
o Hvjulgol st
s R B P = PR
A BAEE 2uj5eS 48[USRT] Sl EH LS
gato] 2ujE AoUA S Astar dughy)

Bl FFzd] 25 UL FFE

ok

—_L
I=]

Ho
ot i
ox 1A
to
)

rr
it _D'
r
e
M o

o
il
=
B
ik
o Mu
>

oot
iy
ot

o,
ue] A

O
1>,

).

N

1‘
2
N
1o
0%
N
&
o o
O ot © 2 g o} oo

gl = (Balancing Tank)olA4 34 4ej €]

2=
2, pHE A3t AAPHEE o] &sle] 4731

of 414, EulEUIAS} A2 FRAE T

I 20 TS Aol Wk X1 X
20 e =2 Wol7h At HAe &
< i = AskE sl SR
FEEh &8te] A 2~RI(RAS)S 3¢t H3=
AAA = 19AR 295E Egdos o
Yahz Z2A| 20} 26A| 9} 3etAol| A= Do)
A7|7F v wlol 2 BElE o]83le] 2 9
A2shs HHEElols o] &-8te] AETHARI o7
g Fsith 492 JE S g8ste] 2=
FolojalpzoA 15 WHA gaoz 9)Xd
YAE o]&sle] B8 A i) o
21gt Foto At mhol Alofukell A AbE
Fey=|o] A A dApinel HiLo| )3}
o A|&HoR FIPETH3].

ZE4Ql AuA RS Hste] wrae] 2l
9] 48[USRT] 3EHZE 3 137} o] AAls
ALk el A9 2 E Yste] o) A}
ojF WS A83 JEFPZE F83e S
e Wz, A0 el Vs

£ AlejaA "k s EHs

K
fr
=2
A
N
oo
A
N



39

i

% XS 0§ IoT7I¥F ATIE FAR] eietmd s |

¥S|
48.15
2.89
57.78
145,600
6.8

9

X
A

A
T

USRT
Kw/RT
LPM
Kcal/H
Cop

o X S M AR BT A ) W X
oo msﬂﬁmjﬁ%ﬂ%%@uuﬁxﬂx
T So L Mp® R®INTE " BT BN
PR EN Doy T TR E Y N
"o 2 I o oo mm o MO o N o )
Foegla e ld Ry F
B SRR NEERRE LTy 9
Z RN il I S
m W < ) B @ o ) T o o K T T N
Fopg M AN Ry L R o
wm al 5 AT w e T S M o R T W N 0
5 e RTg AT EaemE o5 I
e gEAHPrmEm e d 0
T ﬁﬁmufr?ﬂM&ﬁ.%ﬂﬂ%i% 4
Ho o 1y G T R T W o o N ﬂ_,w] o
L oy MR BRI R e RV
._&drdr.iﬁ%uﬁmﬁ.wmwfn_%ﬂﬂﬂﬁ.ﬁ
Mo o FE TH o How W g e W W
A d TR T NPT TN AW
wo A %o 11, M T RN F I od o L
%ﬂl K4 ?d.ﬁomﬂmylimm e
I lﬂf%o]ﬂrh__o I~
Mm_v_ly_m i mw.nwoWMaEMoWﬁ. WM
WWW mI_o %OA,TM__Wﬂﬂ% ST mmwm
m..ﬂ S ad Eﬁ ol o ~ ] p— 0
<E% 3 frfusiz B
= 3 3 4% T o &
o N o Wi o B ol I T B o | 1
T W b = S U N ) N
TR w L] I L <l i+
wm Ty T EEE TR 70 T
Eil% 80 T o= K e %0
o=~ Ko o og ooy Rr 3L o
TESE R oo N R ol e
%53 FRRE L ¥
zoumww R Zoxwmea =X < i
T = = . — =1
ﬂoms‘m A_I.o HEQ@AT&@XFN OO. >C
R oW o o5 ool Wy A T oop 9

KSD3504, SD40
S5400
KSB1002

Material condition
Compression Strength

21
235
235

400

Strength
[NV/mm?]
fck
fy=
fy=
fy=

concrete
steel

Condition
steel frame
anchor bolt

E

o3t

L

Ju

3

°

=

o

s
A

&to] 1733} 7o) ZE|oly

[}
33} & AN

¥ 29 ¥

o]



| MExayeex] & 24 H 6%(2017. 11)

40

Value

1.25

SST

Air, water

Steady state

1,340,589

4,266,471

Combined load [Kg]

Boundary condition

Mass flow[L/sec]

D + L = 55,750

Turbulence model

Woking fluid

Analysis

1.2D + 1.6L

68,500

Node[point |

Load [Kg]

6,750

30,000

15,000

51,750

4,000

Condition

container

water

tank & support

Dead Load(D)

Live Load(L)

Element

ZO
—

0.01[m/s], i <t 1,700[Pa]e ©]al,

=M RS

M

3.2 YAex

ZO
N

—

.XO

o]

]

oF
o)

i

Hol F9loH, 17 49}

=0

o] oM AAE=

ali

0

=

—~
o

<
I
el

Ho

o)

4

= A

o gk A

3

o] }A] ~E(RAS)S LE &4

= AA7E S0l

A7 e B

2R 4

A

ANSYS CFX

ma

'

Atk

@)

lulz;

L
2

UY: + Kvl(l(‘s's

I

Kp erm

—dp
dz;

21 (1) 7ol 9]

Hexa, Tetra
to] Prism

-
L
3

B

jul

Mesh<} = o

Fod 1,340,589 =52 AJA

23]

A}

\R=y IES]

=
o

A g

o
=

3

&

o] a1

1.25[L/sec],

TR

ok

S

SR

el

\

<0
<0
X



loT7]%ke]
Loacal %2)%3} Public 92 #0] 2
2 FEEL AvtE oA F
sto] o] FHE ASsr] A%
TARHE A58 9% 25
Zh ol AHAsith o] AlA =
OxyGuard?] A A& AYHHE F3le] obyr
ol wiolF Aojukel] HFww A sWE
Smart Fisherman 83Xz 1300] oJle] 7} 4=

ol A5 WL} APABE olgae] F

2HLE

AolE FEgth obFoliE o835k wholH Al
oji& DIO &% ¥E, ADC(Analog to

Digital Converter), Z&o]7} F+A4=o] HZ, A
AP BE o] §3lo] [fEFAllE Fralgitis]. ®
g dAA1] 2 BEUEES T3] 9t
Raspberry PIZ %83l MQTT ZR2EZHS o]
4-3lo] Brokere} ¢ T 2uld i3} Ak
BEAE SAPE= AlAolA k=] dto]®
AA HolE S Rro} MM E AFE L Saboldd
Eox dAA9t RUHAHE s Hrt
[7,8].

MQTTE M2M(Machine-to-Machine)/loT <1
A rZrEFoln 7|Ee] HTTPRT} Wa7 o]

==
ER=

(71 5) 20k g Alo] wlole]

ot [oT7|¥t AUKE QFAI%to] AIQIstod Jjut |

[o i Mo )

B A7} 7Fsebal A2 9] =R &
o] AAA 7} 7hsseH9][10]. 1AL
dlole =7]= 2byte’t FQ38kal 1:154L
1:0% 2 E2lo] 7hsate] w9 kg
WA s dolHE g ik

MQTTE] ol7|elxE= 11 63 2o, Local
Alo|giel opFolm= WH, P FEFIZE A
gstA Alojget. dxpEBrE 3 o LHM
vHE QA ZAkE FATFoRA FAlel7)
7Fedl, k=0, 1089] wukel E it ¢
gollA o] AR e}t B o] 7hsatt) 2t
e AEZY= 91, 4, A4 HolH

AR dAZ ARE AR 9ol By,

E

il

23

Aol dut F= dloly & AFsiA Ak Al
i Ao R ) Aol
ollA] AAPEES
&5 odaL A EelEE

% 93t ole} peF Ao Y} 7

rl
9
il
AC)
N
o
2]

(718 6) 10T7]%F A58} 7]7]1e] MQTT ol7|elx



42 | mexaystx] & 243 ¥ 63(2017. 1)

(1% 7) o} Folx=s} BEAL] JSON Hojg] 4

= dolEE A A @ 4 o
[11][12].
5. Aoz}

A 10T 7k 2ok Qe s £
S ouxg Beeln TEES £49 728
AR olshe QEjz 15 89 E 59 o]
vl opgel st wae A, loT
o LulE FEEHE SEHE AlofA 2
W FAgme] £ FLANE Al
A49) YHBAL Aclshs 2mkE P AoIA

3
29SS

2 Abgis} wdle] Aike- 2015+ 8UHH
2017 10971 Hatel] H1A1EE S of
A loT7]wke]

54 A% sl FA44 29

(28 8) A AAE ToT7|Hhe] 2mpE 2
RS

il

<E 5> Y ) A

TRE A7 T
15 7328 300015002000 mm] 0.9[ton]
2% TE= 3000>1500>1500[ mm] 0.68[ton]

15 % 300015001000 mm] 4.5[ton]
25 FX 3000>1500>1000[ mm] 4.5[ton]

RE fgels gAshe 4
=42 &£ 67 Ak AwbAew

Alefol A
1 PH 6.5 ~ 85
2 $E2ATHD0) [me/L] 5 ol
3 A5 2 C] 2545

(2% 9) AA- AR 48[USRT]S] 2= 3| EHE



2% M3y PEE 018Y oTIIN ATE Aol Mivtod sy | 43

=~

(227 10) ol Aofulat Aloi2lE QIEjsfol2

A= 13~15[C]e]aL &A= 25~35[C]°]
o), wehA] FEFEZE A sHAlddE Gy
%

A% et sPehs 29 Aol wale] ol

—
@
|_|
_4

g7k dasith weba £ Adels 19 9
o} o] olgdAtolZe] 24 I EFELE A
3o, A2 3| B L) fako

48.15[USRT], 4Hd22 2.89[KW/RT], =3
4% 57.78[LPM], <= 145,600[Kcal/H],
35 7A15(COP) 6.89] &84%S 7 25

oA e Hrl £ 70[Clolx FAe] G
12[Ton]olch. A7) A<l B|=qxe dus]

2]
E]¥3t7] 98l E_u}%j o9 wgAy g 28
ﬁglau.o_ ;q]x]—a_oii oO]: L/’: _/] Q_;j;q]oig
9 viol# Alojuiat £8 =S L
ATh 53] 2utE A
A A YEYAS FAsL xj% BEHE_E 2}
A Aakete] ¢ = wudS g-8ato] 97 A)
1% 2, pH, §EMLTL AT = Tk

ZAAE 10T7)8ke] ArlE 8izlo] okalzlo

2 1139 28129} 7o) A3 w
o] AAA] D wUE o] Jpsalt) o2
Z, Zslo] =)o} MwlA] elo] Lud Ao
U] &2l dejeh Avte A
3l SAA )= 95k A HloElel A L)

f
1o
B
ax

o

o
N,
=]
z
N
!
N
5
=21
>,
)
5
I
o
o2
1
ox
=2
o

(23 1) 9} mnpd g ofZei7lold



44 | mexaystx] & 243 ¥ 63(2017. 1)

(7139 12) 2vh= o] mukl Ao o)

() 27) B34k, (b) 912A) B2 Ah)

VAT Aol DAY dAA] BREg o]
sto] ¢ B WHkS o]gste] 9A0R Ao
g ok wnkelS o] 87 AAlol = 912
ob 2t 7 129] ()= mabdel of3 97
o} ojde] x7] & eiE vEhd A ol 1
H129] (b)= B Z=s 2004 885714 Ao
& slon Ao} © AlA dlojEE &l &
At

(18 13) IoT7)8r An}

7HA 4703 2l S| EE ] Ll
A of mukE FAgze] FAA ol et A
Algo] 3= dc) 19 138 2017\ 8
BE] 20179 99 54714 2 Ul
2] Q1Eret auld g tig Al A o]k

39 rjo M1 o%

]
Hjg oA E &4 o= Aojgt

o EE 2w} o) 87

o
2
1L o
(o3
o,
e
>

ol
o

fo T

m

t

‘?lll

[
o

H

~

Ir

>«

jui
mod
o

s
4
BN
1o

)
o
=)

I
2
o
>,
&
i)
)
N
o,
i)
ey
it
£
i)
B

4
O?L—‘l -

iih)
&

olr
-

(RAS)] S0 AeAds
;gﬂoﬂ /\]?go] Zr_ggg(ﬂ }\1%01%
%O] 3O[DC]% }_37,}.?} }61—1—:2]}\1 —E]E—‘@ |
¥ el ]l ojste] 25~27[1

ool AelEe Belsien, 8

pu
N
2
e
ml

K
=2
>

@)
e
£ ol
il

2
B =
ot oL
w)
rlr



4>
k]
i)

FY TEE 0[&Y loTo|gt ATRE Ao Meintod s | 45

6.5[mg/LIel Al 85[mgL], pHE= 65~85 WSl A7 @ I wle] AAE & P g 5
U= Aloislo] MAMY EAE WE MERS  Faoluix whel Alxel HA 2 AEA 97
Fostgich. 719 A8 Balel Adkd B FAsd
loT7Iuke] 2l Qg Alzgle] Ase A P ATE Fole] 24433 oE §
AF 212 MEGS AT Ik At ele] WHYAe] e PEE BIE ANSYS
@ Aglal male A AQUE WAE B el Adeld Folo] A SIsk
st} AINFS AT Aok AAE ZoE G 3, 99} Zupe] MQTTE #gste] 24
Hgel Y5g A AFATS ARSL. E Aoz FFE % FA/I Hole] B
At Y 8 TRIPS Y 115} 2o] B
62 E e

b

e

olo

o

[l

i

.

uich

o

oft

:OIL_I‘

2

o =
b

Y Hd
iw

o Asgle 974

2w

Akl wda ulR UAE 283 10T7] ©1E A flste] AA vlESIAE 7St
uko] AmpE okxlxbo] sjukS. BE® sl itk i, e WEE dAst FRIAFssHE loT7 |6k
A 0T7IRke] 2~rtE opage] Akl wal o 2nkE e A ARSIt [3][4].
& ad1s 22 FH Ay mnE G FEG A2 24 B e A of
2B AAEAT Wole] Az Agsy Azl g A9 AdE w9l £ 78 &
S AT A% HHom F99h FHAelE: ki R pH AlojE Ao deHom -
TERY FFAolE AA AR 2vie T4 WBste] AAAYE Aes wESdh B AR
W28 ZRadel os) FAAlE 9%k A W St FRF B Aes AT] Sl
A9 WFre] 47), 94 BZ 57N, ZF Aapan o] A JISAE S sl IS E 858t
2 Aojstomn HHo BKPAS Ay Ak EF Al o] e FAuH
o] A= Atk 2015 W 8 YHE 2017 W 10 20091l 12E FAHEE S AvE FAR



46 | WuMaysiAX] o 248 X 6%(2017. 11)

(1] Ol&%, o, "

26-33, 6, 2016,

[2] KJ. Shin, AV, Angani, "Design of 40URT Heat
Pump for Vertical Aquarium Using Processed
Waste Hot Water from Power Plants" IEEE

Future Technologies Confer- ence , San

Francisco, United States December 2016,

[3] KJ. Shin, AV, Angani, “Development of Water
Control System with Electrical Valve for Smart
Aquarium”, |EEE Intemational Conference on
Applied System Innovation, Sapporo, Japan,
pp.1-4, May 2017,

[4] KJ. Shin, AV. Angani, M. Akbar, “Fully
Automatic Control System for Smart Vertical
Aquarium” |EEE International Conference on
Applied System Innovation, Sapporo, Japan,
pp.1-4, May 2017,

[5] ANSYS Inc, Release 13 Documentation for
Ansys, No 1, pp.153-162, 2007,

[6] ANSYS-CFX ver. 13 Solver Guide, "The K
omega and SST models", ver, 13, pp 99, 2007,

[7] Raymond James & Associates, “The Internet
of Things - A Study in Hype, Redlity, Disruption,
and Growth”, http://sitic org/wp-content/ The
Internet of Things A Study in Hype Reality
Disruption and Growth, January 2014,

(8]

[10]

(1]

[12]

E. Brians, “Beginning Arduino Programming—
Writng Code for the Most Popular
Microcontroller Board in  the World,
Technology in Action, USA, 2011,

V. Lampkin, WT, Leong, L. Olivera, S, Rawat,
N, Subrahmanyam, R Xiang, “Building Smarter
Planet Solutions with MQTT and IBM
WebSpehere MQ Telemetry”, IBM Redbooks,
pp. ix, USA, September 2012

D. Barata, G. Louzada, A, Carreiro, A.
Damasceno,  “System  of  acquisition,
transmission, storage and visualization of Pulse
Oximeter and ECG data using Android and
MQTT”, HCIST 2013 - International Conference
on Health and Social Care Information Systems
and Technologies, Elsevier, pp.1265-1272,
Portugal, 2013,

R. Rischpater, “JavaScript JSON Cookbook, ”
PACKT Publishing, pp. 1-3, Birmingham, UK,
June 2015,

S. Leon, R. Richard “Web Application
Architecture  Principles,  Protocols  and
Practices”, John Wiley & Sons, England, 2003,



2% HEY TXE 01§ [oT|Yt ATIE Yrlge) Meisiad s | 47

A A ok g
A A
oY : kyoojae@bufs.ac.kr
7l w = - 1985K SITCkSm HXZET} (34D
- 198K H=ChST H7|ZT} (MA]
o]wd : kbj@bufs.ac.kr + 2009 BEACisty M7 Skt (2
- 198811~1990 77 |2 DiEtm 7|2 mat
+ 201414 St=a it 7| 1Szt (SHA 19904 ~1997d _|':_Al_|.(_7'<_) HIQ| A7 |20l A Foloi
- 20164 S TRl JAZ3tn (AAD o
207 FaeEoltiE 0T SisEE - 19071120140 SHFIACIBE F7|KISST D4
A - 201438 HASITZOISE HAZRBE T
» 2017337 D[2hSRl7|EeiTL Feilral -+ 20153-31x) SpQIR0lNEH Dl2hE BB oITA 2
- BAEOH TNl W 28, DA o, TIKE xt
BIMS, 5 2% AnjEg| Anjswisa| XS] .

Hi=o}: S5 OFXst AMHOIAA, JeHEIY 2,
S5 Y BWIRR, TR U HER] 2Nlof AIRE,
BRSO, 0TIl ADIERH, A0jE HE

2| RASE|A, A01E HER| d

A



M HES3

1

3

.l

k

loT 7|

MW@W %ﬂogﬂ%g.mxﬂmmmmxi
< o oH N - P - 0 =K
N ﬁL,.m_iﬂa L] A
T8 Zoargagpri®e
AT O B - N
B o L L O !
< OB o =0 o = Wb
)A‘Irﬂ_D| ‘m;oﬂx_ OO&OMQO#
Bo X iy R PR L
— 2Es Swerppelsd
- o i 2 s —
] =% < Mo WX
Wl W Nouw®m o o oo o MW oo
2l ER I A
—_ o =n Hwi oowpx® M
< _ o 3 . m T oo — ™ N T
< i %@m%ariwmlhaiﬁ%m%%
I ~ B W T o TN = ~
o 3l Frawn 2N e o Bowogia
i) o o — o X O W L T o
JIL iof ral Yo o N R N o w ol o o
.A I-.-h 7 o ﬁ% o 35 o < sy N~
jod  ®l L ORI - e B
nT ol ~ % X ~ o~ BN ook T )Xok
| —
— 1l =
ay = & W
O K T o w TRBWYH T W
CA_._._._ R0 < FXRREEUT R Y
.A_I — N Ef.l_ﬂl‘m‘hﬂo_/;o ﬁ] \HUA I "
= RNV G a <
7 N ‘ml ~X 5 ‘ax_l HEC
o] . . i ~ = o ,Urowuy
Bl ® i BT N B R B
& B0 mr %mgﬂiﬁﬁﬁ%ﬁormﬂﬂ
%) & Bk Lo LR ERE CL
C A T oo O R o
od IR N
110 ~ ol mxdﬂﬂLwﬂl,iL‘w]MMﬂ
o—l </ % Er iy MJI o D M,M mJ m X
%.%ﬂ“ﬁ&%ﬁﬁﬂi%
Mawmucuﬂ,_%%?%oﬁim#@m
}LAL]H@] s Jl;llxx_u;o
< N I -l
M o <o X F SR dE B &
m i o %
Gy ﬁaﬁﬁﬂﬁ%. )
TR H o T T
I-lﬂ.%]ﬂ)AJJ: .Jlot‘_lqyl‘l‘lli
S ke P H gy T RER
- T T K KN H T o

7o g

[e)

=

. energy Internet of Things)

Abell B2 ol

=
=

?_

g et @AelA 7]

(e-loT

€l

=

AMI

3 Aol A7)

ok Rt ofuye}, FA, Al A, M7 bE



IoT 7§t MY WM YEYI 7H

22 E

loT 7]WF A= AA vED 735 AT
Small Cell FA-§AA2" 7]e/d2 A8y
o HAshe TANFAENY EFA

e-WSN

(energy Wireless Sensor Network) 732 3%
2 akal itk

FREFo mA, AL AR e 7

& A 0§ AH| =9} 10T 5] AFAIHA ]

2 Foks aEste] =LA A¥Ale] (Bl 48
DAS TRS), loT (};ﬁl B A SR ST
LoRa), AMI (B X128 AMI Wi-SUN), A}3]
PAPA N2 (22 B85S HEhdoR )

o)==

A e-WSNE 53}
g % 28 StiskE 918 One
Chip Solution(= g+ 2 EZ+SDK 7| 3h4) &
LR

Xﬂ 0]'1_ 7)4\ ‘—?_1

(23 1) A4

92 2%t Small Cell BMS

MAAE T2 we | 49

2.1 HHMHIAR FUSHAAE HA|

o

S A B8k 9 380MHz -8 v
2 900MHz ISM theS 283}, 100kbps@
25kHz, 500kbps@125kHz ©]4}e] HAE&EEZ

2 Qshe A 454241 el 23} Protocol Stack

T g Fu rﬂ@”} ISMtj & ]85}
AEA71ES /dskal "RF+Baseband+
Networking+Application; s} o=z Fd
sto] st AHAH|=E AlFtr] g Al
A& AAsta, 2 34 doks FAoE A
9 78R s sk ok

%7l 100kbps <%/-120dBm
Zb= A7) Nt

170 1,00078 w2 8/D2D
Agshs W7 A

: TRF+Baseband+Networking
+Application; One Chip 7%t

o o

2,
N

>

HT ol
il

.
=

rlot

o |

o o o
oy
N

w
o
(@]
we o
r—{o
o2
N
>

o AMUIESY S e—WSN A5 A|2E] AT



50 | mexarstex] X 243 X 63(2017. 1)

steglo] FUE NS flsl 29 71T 1S
S 93 FPGA HW Z#E Az, A2 CPU
i‘ﬂ W3 MCU Al=8 1P 7gE, A=
]°J Power Gating IP +&d, 29 7| s45<
FPGA 3al=do] &% A2, Gateway
emulation/SignaI capture 7|59 tiH7) 2

_|>J
d
offt

i

g AH] 28 Networking Protocol Stack 7
W SO A2 5/do] wE Protocol
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25 % TETRA (Terrestrial Truked Radio) A]2~
g 22 g1 A 7]l thal, 3GPP
= M2 257 Release 1390 531 ofeldl
(MCPTT, Mission Critical Push To Talk)2 &
AleFaAth ol 3GPPE] ZjlollA ¥ HEe
A1 Ao A AA AFHE S 8TE F59
= o T dae Yhev Zlojth PS-LTE
(Public Safety over LTE) 3*<=¢] ©]v] 3GPP
Release 12 w H-E ProSe (Proximity Services)

m

-
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¢} GCSE (Group Communication Services
Enabler) =&kl 7iak Soll glom MCPTTE
nA ZEA o Eg Aol de] Akl o &g
Alold g Au| 2= AT FHE e AFE

40w

<H 2> AYHRANA Fo a7

Mode DAS AMI
Frame length 300 Byte 100 Byte ~ 500 Byte
Transmission period E4 event A Al 15 min.
SAA] 200 m oW
Coverage 1,000 m o]} FEAIA] 1400 m oW
o) 500 m ol
Maximum transmission power TBD 2W
Receiver Sensitivity TBD —120 dBm
UE capacity (5=&%Hd<) 100 oW 1,0007}+-
Data rate TBD 9.6 kpbs
Error rate TBD PER 0.1
Latency F ms °4
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wetth. 12fuh MCPTT= IMS, LTE Device
to Decive Proximity Services (ProSe), LTE&
2F Al /\]iE“ enabler 53 22 7|2 7]s=
S &g3le], 2ad MCPTTS] 274K A3
g Zlow 71EH5J‘?}.

i 2FE3F AlEl (DAS, distributed auto-
mation system)> F7|do2 AFEE UE
(user equipment) 2139} emergency 2137} &
Aol MgE w, UE 2157F 457 ¢k 14
3t AeS ul7] flsl dast Alz=gloth. DAS?]
[ AN FekstuA HA e s ds
U Alz=dl F2E Agetal HA s gk
HES EEstast gl B Aol A didew
SFiL Sli= DASSE AMIO] QA thg 9t

AMI Al z=g]lel A A3E = 40 Aes -120
dBmo.= 4733l om ofo] ute} 25 kHz Ad
s AHEE WE Vo R 2l Alee] HAa
CNR (carrier-to-noise ratio)s == <+ U
A7) F&ol AHE-¥& RF (radio frequency)-<]
NF (noise figure) gkoll wke} =jo]7} 2l oL} thef
3 dB °]°] CNRS @Efg 5 ole Ao d
ek meba] Zoke) 79 3 dB CNRoIA £
T-5)3= ol|2]&(error rate) S 24 é% T AT /\]i
U8 A Astel v

% (signal detection), =&Y F7] (frame
synchronization), ¥ky3l 35 (carrier
frequency) = 4l E}o]™d (symbol timing) -5
7] 2 dwrAQl 52 SNR (signal-to-noise
ratio) @ETt W& FHoA = FA st okst

B2 5% 9 29 T2 T3 ol R
sh= 41 B7] YaelE A7 Al CNR 3 dB ©f
A B2 5 U dAselor o,

Emergency 41 &+= PN sequenceoll A& A%
= A dell A spreading spectrum<] FE|= UE
Az} gzt olw, emergency A5 E A
= ASH7] Aol 54 3 a7t walAH o=
& 574 Azl (bury ratio)S ZH= HEHIZ

AFA o5 mAsleld oy 137 2tk

QoA AFE nupel 7ro] 20201 2,100%H%
AMI 75, 30 A8 A3 & =7
doz FH F9 AEY nEsagioz <ls

S7FebaL lom, Adxp] F

7ol we a2 7&?7} 8% Aol 3

. Convolutional
AMI Signal — —> Interleaver >

Encoder Modulator Filter

BPSK N Polyphase

|

DFT +—— Channel —

PN Sequence

A 4

DAS Signal = onerator

RRC Filter —H%}

a

(71391 2) Block diagram of emergency signal and UE signal
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Isogeny 7|%H(Isogeny Based), 3lA] 7]¥HHash
Based)©] AT} 3HAITE Al NIST AR Ls
ToRA AEE el oA el 4

FAol ofd tE K3 7IE N 4=
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2018'd 29 7]F o2 NIST FAiAdts &
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3 AU T FEEE B Aa), AR} 7

HHLattice Based)o] 7Hg -2 2671¢] U%lom,
F= 7]%HCode Based)©] 207, thas= 7|k
(Multi-variate Based) 971, 3&lA] 7]¥KHash

Based) 371, Isogeny 171, 7€} 73 77102 &
A= AL olF F3ll, A= 7INKLattice Based)

3} = 7|9 Code Based) 7H¢ e H3S
Aetal rks Ae Rl = qdrk
Qs e] WA ] g, AR AT 71
o] 2171, KEM (Key Encapsulation Mecha-
nism), 7] wg W HESS} FPo] 45702
SRIFQTE o] S, HAAH I KEM/7] 18k
w2lo] 3o FE o)F= Aom IRIFHIh

NIST eBrhldels B2 25 A% 79 o)
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=7} 9716l Fefet o
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=
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27(AAAY 17, HEs3 17]), ol 7)9k
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8 589 uairh
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R-Z(Bochum)ti<} w]= SRI international,
29| IBM Research, {2 &= Radbound
. ek ENS de Lyono] #o] &3 A=}
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715 7= AR RISk ARt 71
sy 9 sy 378714 A7) of
go] 1} .

Dilithium<] =QH7}
ot Zom, Mg A o] M A A
Hoh o Ak AS gl & Afdrh
Dilithiume] 7P =2 Bt =e] 45, 7] 44
o 512,116 cycles(ANSI C), 292,404 cycles
(AVX2)7} ZEw, Ag gAY A
1,677,782 cycles(ANSI C), 711,018 cycles
(AVX2)7} Z8ww, S A 548,558
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A<l Linear CodeE Decodingdl= Zlo
NP-hard ZAQell 7|Hto 2 HetdS A3l
S| {FHE on|gitt

349l F= 719 Code Based) AR
% A&l Classic McEliece”} 91t} Classic
McEliece [2]:= 3L HMIEE Alg-dta} FAll
IND-CCA2 WS A& 913l A1 KEM
Ao Binary Goppa AE3hE
McEliece2] Niederreiter’s dual version 7|¥+o.2
OW-CPA HSHd2 sl A7E PKE 7|4k 4]
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7 lom, # sepu|E= ofefle] ) 3tk
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<¥ 1> Classic McEliece T}2}n]¥]

Ao §5 m n t 1 B e
kem/mceliece6960119 13 6960 119 256 SHAKE256
kem/mceliece8192128 13 8192 128 256 SHAKE256

Classic McEliece®] A% H7l= AZE Y]
o} sf=so] 2F o= AAH AL ik AEZE o]
s W7t A, GCC HipdelE &8st -
march=native-mtune=native-O3 -fomit-frame-po
inter-fwrapy 3402 ZAujdE Ao gk A
= Wrrskalon, Z+ ael A 31 timing®] &
T #HE ATHE HE AaETE meeliece8
1921282] 7%, Encapsulation ¥}7gol] 3 HA|
3ol A= 296036 cycles, -+ WA A= 2953
92cycles, Al WA A= 295932 cycles”| A9
= Aoz F1E Rl om, De-capsulation?] 73
-, 33]9] ol thal] 717} 458556¢ycles, 4584
76 cycles, 458340 cycles’} A~Q5H, 7] AA
IS A cycles7t A8 5= ZloR Rl
o, ST = 77} 4010278828 cycles, 600
8245724 cycles(2F 2%), 4005886024 cycles”}
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stedlel Ae Bkl A S 2719
Altera Straix V FPGA (5SGXEAT7N) “JoilA]
synthesize % il o]Folxth
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oM 71 A B2 1173750

T
s

cycles

mceliece6960119°] 737, 248MHz &%} S
gollA 7] A 742 966400 cycles (3.58ms),
Decoding 372 17055 cycles (0.060ms)7} 4
[5F Zo® 9] ) st=so] WA A
2 mceliece81921280] 227,750 #|A|~H
(flip-flops), 129,059 ALMs (713 =32 =4
2] 55%), 1,126 RAM blocks (7}s3+ on-chip
RAM2] 44%), 471¢] DSP &5(7Fs3t DSP]

1.6%)°] 493 AORE 1= AL,
mceliece69601192] 79, 223,232  registers

(flip-flops), 121,806 ALMs (713 =2 =4
o] 52%), 961 RAM blocks (7Fs3+ on-chip
RAM®] 38%), 6 DSP blocks (7}s3+ DSP<]
2.3%)7} o3 Aoz IAFJHT] YT
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mceliece8192128

1357824

14080

240

32

mceliece6960119

1047319

13908

226

32
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Rainbow [3]: 715 Rainbow 2 A 7]
T WAg W2lolrh AlRE 7o mhebuE 9
dhetrle] ¥ F871, A7), A 270, A A
71 obee] 1¥lFt o, A 7 o] Thejw|
Y 5 7P = Al&shk= Vib 32t
HEE A838h= T/N71E 1,321KB, v
7= 922.4KB, A% =7]= 128bit saltzhs
shale] 1,176bit7} AR E Aoz FRlEch

ARE 78] AxEL o] A W@lelA 71
£ HRMEE AlFsh= Vib Fev|E S A
735, 71 A2 g0l 49,906ms (ANSI C),
1,066ms (AVX2)o] 2 QEm, A YA 1}4gL
5.077ms (ANSI C), 1.108ms (AVX2)7} ZzH,
A H1E HHel A9, 3.401ms(ANSI C),
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2.4 Isogeny 7|2KIsogeny Based)
YRS I HES =M

Isogeny 7I¥F A3 S = Order7t 22
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LG FEFE FEACE SIKE

(Supersingular Isogeny Key Encapsulation) 171
o] AEH At

SIKE [4]+= V=) wlo]AZAZEMS)ALE &
Moz Aot Supersingular lsogeny Key
Encapsulation(SIKE) 78S on| s},
Supersingular Isogeny Diffie-Hellman(SIDH)&
7iRkez g 7] ngk 7|l sigdHth Al
2] IND-CPA KEM3} IND-CCA KEM ']
o St} At 7IW el s H7rel ¢, ARt 7]
Hell tigt A H7HE S8l AlMAES GMP
gol2#g & 83t dHH~ I=, portable C
71¥ke] H A3} -8, x64 assembly 7|Wke] 7
3} 78, ARM643H7E0l thall ARMVS assembly
71Rke] A8l FPGASH ASICS 913 VHDLE
(& HAshS AAlskaL ek AQE 71l
@ A4st TRl A9, F. Qoo 584
213l Karatsuba and lazy reductionS- A}
W7zle]  Comba,
Montgomery reductionS- AF8-3}%1. x64 3+7
goll A= MULX, ADX o] 0|8 7}sAo=
215} Comba 5411t} Schoolbook #Ale] O <&
& Aes Hole zlow aiElon, At 7]
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(1% 4) SIKE W &5 wmg] AR

oA Abgahs 25 p=273"—1° 3]
23} Montgomery reduction &3] Ag
3tk x64  Assembly®  HAH3 S
SIKEp751°] 7%, 71 A34d¥Aell 30,919(1000
cycles)©] Ao, En-capsulation=}
De-capsulation 8- % 103,852(1000 cycles)
7F A8 Bl GRIFATE AE 7Rl of
3k Hw e H23F 2 x64 assembly THE-2
HlRe] AR ofefle] 1Y 5 SIKES]
v e] ARg-Ekoll A stack AME-ERE HH W~ A
=7t 7P AA AREE Aow gRIE,
static library =171¢] -9, HZs} & Aol
7V AAl AREE (-0s Hakd FA) o= 8
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—
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AVX-5128 289t oIg
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[CUTE 2017 743 NOA S& ZHLAFS MY 25 -
Prof., Hsiao—Hsi Wang, Providence University, Taiwan]
Day 1, December 18 , 2017
Time Min HALLA | HALLB | HALLC | HALL D
08:40-09:00 | 20 Registration
. . Session A-1 Session B-1 Session C-1 Session D-1
09:00-10:30 | 90 CUTE SDNMC CSA SLLS
10:30-10:40 10 Coffee Break
. . Session A-2 Session B-2 Session C-2 Session D-2
10:40-12:10 | 90 CUTE HRH CSA SLLS
12:10-13:30 80 Lunch
214 Keynote: Chin-Chen Chang,
13:30-14:30 | 60 Ph.D. Professor at Feng Chia University Taichung, Taiwan
14:30-14:40 10 Coffee Break
. . Session A-3 Session B-3 Session C-3 Session D-3
14:40-16:10 | 90 CUTE ATFC CSA NGFS
16:10-16:20 | 10 Coffee Break
. . Session A-4 Session B-4 Session C-4 Session D-4
16:20-17:50 | 90 CUTE SPOCCD CSA HRH
18:00-20:00 | 120 Reception
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Day 2, December 19, 2017
Time Min HALLA | HALLB | HALLC HALL D
08:40-09:00 | 20 Registration
. ) Session A-5 Session B-5 Session C-5 Session D-5
09:00-10:30 | 90 CUTE IRUH CSA CUTE
10:30-10:40 | 10 Coffee Break
. ) Session A-6 Session B-6 Session C-6 Session D-6
10:40-12:10 | 90 CUTE IRuH CSA CSA
12:10-13:30 | 80 Lunch
. ) Session A-7 Session B-7 Session C-7 Session D-7
13:30-15:00 | 90 CUTE ISWP CSA SoReMo
17:00-18:00 | 60 Shuttle Bus to Tempus Hotel for Banquet
18:00-20:00 | 120 Banquet
Day 3, December 20, 2017
Time Min HALL A HALL B HALL C HALL D
10:00-12:00 | 120 CSA - Organizing Committee Meeting
13:00-15:00 | 120 CUTE - Organizing Committee Meeting
15:00-17:00 | 60 Local Arrangement Committee Meeting

[CUTE 2017 7HZ|Al0f M

== |
53T

EYOA HA HE 25

- Prof., Hsiao—Hsi Wang, Providence University, Taiwan]

[CUTE 2017 =XZ¢! &E 2% - Prof., Chin—Chen
Chang, FengChia University Taiwan]

Ty 1.

[CUTE 2017 ZAHH MY 25 - Prof., Chin—Chen Chang,

FengChia University Taiwan]

Thet EFRIP Sbmrvaatusal Corvbise e oo Ut s
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First Day, August 8, 2017

TIME PROGRAM OBJECT
. . Participants Arrive and check in .
13:00 ~ 18:00 The ANVAYA Beach Resort, Bali Committee
19:00 ~ 22:00 |Welcome Dinner at The ANVAYA Beach Resort, Bali Committee
22:00 ~ Have a nice rest Good Night
Second Day, August 9, 2017
TIME PROGRAM OBJECT
07:00 ~ 08:00 Registration and Coffee Break Committee
08:00 ~ 08:05 Conference Opening and Welcome Reception Committee
08:05 ~ 08:10 National Anthem Mster of Ceremony,
Committee
08:10 ~ 08:20 Opening Dance Dancers
08:20 ~ 08:25 Welcoming Speech from Conference Chairperson Master of Qeremony,
Committee
08:25 ~ 08-30 Opening Speech and the Opening Statement from Master of Ceremony,
) ’ the President of CAIPT Committee
08:30 ~ 08:30 Opening Speech from KIPS
1. Keynote Speech
Lee Kyung Oh(Sun Moon University-South Korea)
+Questions-Answers session (approx.3questions),
Certificate and Souvenir session (45minutes)

) . Moderator Time
08:30 ~ 10:00 2. Keynote Speech Keeper: MC
Prof. Dr. Richardius Eko. Indrajit, M. Sc, M.B.A
(Perbanas)+Questions-Answers ~ session  (approx.3

questions),
Certificate and Souvenir session (45 minutes)
1030 ~ 12:30 Parallel Session 1 in 4 Rooms with 13 Presenters Time K_eeper,
each Room Committee
12:30 ~ 13:30 Lunch Committee
1330 ~ 1530 Parallel Session 2 in 3 Rooms with 17 Presenters Time Kz_aeper,
each Room Committee
15:30 ~ 16:00 Coffee Break Committee
16:00 ~ 16:30 Tour to GWK by VW Committee
1630 ~ 20-00 Cultural Dinner, Closing Ceremony, and Photo Committee

Session at GWK
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Third Day, August 10, 2017

TIME PROGRAM OBJECT
06:00 ~ 08:00 Business Meeting Between Aptikom 7 and KIPS Committee
08:00 ~ 09:00 Individual Meetings Among Participants Committee

12:00 Check Out Hotel Anvaya Participants

[CAIPT 2017 JH3|A0IIM Z=HAH 2& - Prof. Dr.
Richardius Eko. Indrajit, M. Sc, M.B.A, Indonesia) [CAIPT 2017 =& &H 25 2]




110 | Hux=jstzx|

[CAIPT 20172] EIIAIZE]

— O|EANA7LY

@ 20173%= N 5N O|EANHM I
Qo] x|

Q1 Al 1 2017 82 242(S) 11:00

) & A KISTI S22 /XA

3) ML OFEM AT 2 13Y

)W 8 2017HE ZH JHE Fol Q

- HRHALAZEQOIGTY
4 BIC 2017 %

1) Al 12017 8% 222 (3 ~ 242(S)
2) & A HF EHEH
3) &  : AFHAZE oA

(IR e 1)

4) HMR 124B(LE=Z 1 1418)

@ IFIT 2017 %

1) Al 20174 108 129 (8) ~ 142(&E
2 ® 4 S3Agstn
3 F B UFELZER0RS

4) HMXL 0B (LH=F © 258)

- BENY

4 ICW / DBMI 2017 =

1) Y Al 20178 109 132(2) ~ 16Y(L)
2) : =
3)

44 0

4) HMXL  46B(LE=Z © 488)

- ZENE
@ 201799 MM 37 YIARXF WA

1) & Al @ 20174 108 202 (2)

2 4 HEYsE

3) & B SN (KE: WA D4
4) BMEF 27

5) U 8 ZHZY, WUEE, 0|43
By RE= T

@ Ne2| oUn|d2|= ZEN2 AL
o=l My

1) Al:2017d 118 9€(S)
2) & 4 B FEITY UG
3) & | : ARHLZEY oA

(IR &2 2AZE
4) #AMXL 135 (LE=Z ¢ 86H)
5 L & : oUXI2=EZEM ¢ 25 I

o

<l
OlHUXIOE = 7esR, R Y
B A

[ M9 ]

@ 20179 T 37 O|N2] 20| T

Y Al 2017 10€ 202(=) 17:00

‘F & BYAAY BT 294

0
N

CEMTE BEA B 9 34
‘U 81 2018HE ARIAE I o aeh Aol
9



sysd | 111

—

1) Y Al 20179 112 3Y(2) 17:40

& ¥ .-.-":::'.a-zm"l_lzt ([ @ 20179 FIE2 E
|

&t

N

0
b 2

) D MEIEY|st s F32 95 911
) EAMAE A 3E 2| 125
)

w

o

~

Lf & : 2018EE AIIAE! L ol AHEH Alo| 9|

| I
[017H% HI3%H OJAIBI0IA 2EiAAH
LM RS 8 QIA 2]

O L

[2017H = F71E3l0M B4 2182 JHelAr 24]

(2017 = RI3AL O|ARRIOIM HHA 3|2 H2lAt 2]

[2017H = F7|E3l0M MES2tet7|ethstn
A5 59 FSA 2E]

[20179 FI3A} O|ARSIONA ZHA} BT 24 S e e Ty

Bl

(20179 FI1Z30IM &
Meitep|stisty 483 58]

[2017H = RI3Z} O|Af2] 74| 2E]



112 | yuxaetex)

ARL] 29| | (MFHEL)
H o8 182 (d)
) 2ol 4
) ; 2 AT 2 98
[017H = FIIB30M 32 0 25 - AL 8 2017HE 2AEE|R MM Q2 U
Medtsty|gtfety &5 W) ox By

@ 2Nt MY 4 WL
1) 2 Al 20164 108 28%(3) 16:00

2) & A ZEIAAH 3|04l
3) &AM} : =S QIQIEL 9| 6
U 8 o07HE AMESA ZH M2 HE
Q|
— THALII I
@ 2016\ TNt THRIY2ERIRAQ| 2I0)
T
1) g Al 20161 102 62(5) 18:00
2) & 4 AR 2
3) &AL AHIIE AAE 9 10F
4) Y 220173 £ 23|17 MAH 2H 9

&3] Az At 2

TV aty]
[2017WE A7|Z3(00A 2+ 32 11 22 [erineg =0 g3 |

[
rr

2N (KTCCS, KTSDE) HEQI1Y

@ =20 N37t SCOPUS SN Z=H|2|Q] T
) 2 Al 20169 10¥ 7€ (2) 12:00
) & A 83 3194

3) BML: MEM QT 9 oY

) W 8 : =2X SCOPUS Sxf =H| g2l

(20179 FIIB3I0IM 2018 A R3Y
gHE WE 24]



— JIPS 2¥A19|

@ 20173x N2nt F2=ENUIPS)
222 MY

1) Al:20178 88 102(=) 16:00
2) & & =3 394

3) FAMR S5 AT 2 168

4) W & :JIPS 88Z H7k FH| 9

— SQMS 2017
@ SQMS 2017 M| 1Nt ZH[2(Qf Tz

1) Al 20179 78 112(3h 15:00
2 F 4 BRLZEIYOINAHS| B0l
3) FAX : DS HEAUT 9 4

4) W 8 H213 AZEQI FEEE HEX|
o JHE o4 g2

@ 20173 ZHSISUROR] N1}
SIS AT N
1) 2 Al 20174 8€ 16Y(5) 17:00
2) & 43 3|94
3) A} UME T2 IWAKJAR Q| 129
4) W & :2017HE FASELHEINS =8 2

@ 20174 ZYBUHECYQ| 2N
P E LR

1) Y Al 2017H 98 28Y(5) 14:00
2) & A g 5|94
3) EAXt: H4E SHERIPE 9 129
4) W & :2017HE FASSLHEIS =7 o
A Y ReEEd SR EE 9
— CUTE 2017

@ CUTE 2017 M| 21} ZHIAAL] x|
1) Y Al 20178 88 10€(3) 17:00

sysd | 113

3) EAMXt: of4R ZAQYY 9 178
4) U :CUTE 2017 =2 27 =2 U A
Z=H|

[CUTE 2017 M2At ZH|2 &3]0l A
028t ZHYIUTOl OIANY Be]

=o—

[CUTE 2017 &2zt ZH|?I¥2] Mz 2&]

[ NE &S ]

@ 20173% 2/427] 4N NY

1) Al 20174 7€ 182(3H 11:00

2)F A Es| 34

3) AR} O[KIY ZHAFR| 1%

4) L % D Ee| 2017 2/427] 3R ¥ MF

A

@ 2016E%= 3/427] AN NY

1) Al 20174 108 122(F) 11:00
2) & 43 394

3) ZAMXL : OKIY ZHA} @ 1%

4) U g‘ D o8] 20169 BAKEY| BT R M7

HA



114 | gexagex)

o[ TE 3| S oY 3433 ST oYUM 49
éﬁ% W-11457-01 | ZEE | ojaay AR | FEd
0T-otE0 | MaE | sbiem o) AR
P e R R 0ot | %l
=05 _ 07016400 | O
07215901 | 0FE | AEgsm
-2t | MM | gdrem bl Nllaiiad s
o-oute | 98y | ozgem et W
072480 | HIs | HEExsNATE et | e85
ootz | olgE | mugsm Ar2eEe) =HE
017212 | YEX slirystn Arewree | e
0ot | AN nEv eS| H9E
72U | ofgY | ZAoCEm AT241308 | AT
72 |z | amEw AIouss | EBE
D726 | BHE | SuA ARSI 17241608 | 15T
072172 | olEe CIRfolA el
017214362 | 334 ANHER 0172141903 | TS
0172144602 | 0lF2 olHyF 017-21423-03 | 028
20172145302 | 05| eyt 172142403 | HS=
o | 27| s2gs 2017-21510-08 | 0/
o2z | oz | sud 2017215603 | H|
or-oute | mael | gu z(3) | orotes3 | wElz
2017-21480-02 | Y& e ez o 017-21429-03 | MEHS
017-21482-02 | Uz Alo[oto|AA A 2017-01430-03 |
2017-21485-02 oy MR EATLY 2017-01431-03 gl
o-ougee | A=H | segem T | e
0725102 | waE | Mg PRSP R
o002 | olex | se=gsm Yy R
07015502 | Xefs | ojoiaze
7256 | BY | datism -2 | %
oot | oZF | KT 20172143703 | OfeH
o-otsete | M | oEgem 003 | ZmE
07265102 | oN2 | sRExsNeTe 01723003 | 2




mo | 115

xc

e

=
o E]
a3} Tor
=l E! o E!
B0 51 Tor of ol
RO [ I3 | RT (1 I N el s O L I L L A I O L O I A L R O s A U . el I T U A B
REC | for | = | < | 7o | dor | 7or | = | dor | < | % | % | dor | %o | #or | % | % | %o | #or | % | % | #or | #or | % | % | #or | #or | #or | &= | #or | %o | %o | %ol | ol
RO Y = = A - A e e B = B B Bl A A = =l = = Bl B B A e - s = = = = =
= o | o [H | KE|KE|ou [ | |30 & |or|® [ |uwo|® [30|& |uHo|o|wWo|DOR |"r |&I|Ro|Jo|dofBo|®mo|=|=|30] 3o
Bl T | |m|S|S | x| |[wmr|ko]|ct|Ho |31 |ko|m|at|[wlo|as]|ml|ml|md |z |H|aa|=[ko]|ml|<r]| =< |31|3]|xKo][xko
50 Bl Kk | or | = | oF | ®o | ol Bl | zr|wr | Ar | oo | ok |=m_| m.@ o] KH | oo | ol | o = | ol w._.h_ M.._m M.T %._.._ o | mo | xr|zr|<F]|oF]| xm
Zo | Mo | Z | Bo|ol|mo|® = (K- |Ro|Bo|4of< ||| |=|od|X|®|®|H|8 |0 |0 |20|R0|Z|OE|dof5lf5l|50]|H0
N0 | ®O | KA KO |l |ok | F|IN | RO X |3l | x| KO | © or | <d =) ) Ok | Ok | 7ol | RO | X0 | RO | RO KA o | RO oA NI | KA A | ar
o o [an] [a0] o o [an] [an] o o o [an] [an] o o [an] [an] o o [an] [an] o o [an] [a0] o o [an] [an] o o o [an]
D o o (e (==} o o (e (=) (==} o (=) (e (==} o (=) (e (==} o (=) (e (==} o o (e D o o () (==} o o (e
T I T R S L I R T I I O e I Y S Y I e e e S I e U I o Y o o I SO == I IOV (o P I S (Y
2 8|12 |8|2|8|2|2|2 |8 |8|E|B|s|28|2|8|8|B|5|k|a|a|la|b|a|a|8|B8|H|E(I|E|8
ol | Q[ Q| Q| Q| Q& Q& Q& Q&) Q&) Q&) Q&) Q) &) Suf Ba ) Qu ) &a | Quf a ) Qu ) &a ) Suf Bal Qul &)
L e e e e e T I e e o o e R I e e e I e e I I e e I I I T B i R
RIL|IKIKIKRIKLSIK||KR|IKLQ|KIKRIKSIKIK||IKRS|IKRQ|IKIKRIKSIKK|IR|IKLSIKIKRIKRIKRIKR|IKRS|IKQ|IK|IKR|IK|S
p =
= |..A._| or
orl o
ol KE
=
ﬁ
()
ot o
50 | Ok ER R RN =
KO |l [ ™ | =" | ™™ wer | | wr | mer M ERREREEREEREERRERRERRERRERRER R R RERRERREREEREER RER RER R ER N E!
RO\ < | wor | [@r |wr [or [ | =[S | | o | %0 | ®r | wr | @r | r | wr | &r | r | wr | @ | wr | @ | & | wr [ @ | @r | wr | #r | wr | wr | o | 6r
o | F|lx|lTg|ag(g|o|r|or |||l olag|oag|lg|o|og|lag|as|a|l®@|T
o [ O | A | o | o | o~ u o | owp oo | R R R m (R o[ R R || @ [ Ro o[ | o |go|A | A || A
T ko | = Koo |ROIF|[FIF|RN|ZT|ad|ad|a2|A|at|fo|at|Fm|al|a|A|[AH|T|(T|ca|m|k|e|H|[H]|=z|H
mo | MO [ W | x| ® | = (@ |® | K| B0 | S [KH|RO|rE | BO | ek | D) fof | ZO| MBS o |l | B FD|OF|®|or|or|gd|of %o Wl
To | of [Z0[® | Kl ol |t ol f<Ffod] & |0 [0([0F]T0 0| [KfZ]ZT|0|= [ (KKK |OE|LWH &[] =|K
= KHlar K| |F|d|H|zor|zar|s|sO|zr|zar | @ |H|S | NI | NS o KO|loo | w0 | X || ~O| o | «d|3d| RO
[an] o o o o o o o [an] o o o o o o o o o o o o o o o o [an] o o o [an] o o o
P R b e e ol I Il Bl Il B Il e B I ol B il B el
| IIS(Z|S|S|S|T(T|T|S|1L8|2|2|8|2|\2|2|2|8|8|8|8|2|8|8|5\5|E|5|5|8|5|=
G|yl ez
e e e B I e e e e e e e e e e e e e e e e e e e e e I e e B B R
o o o o fe) o o o f) o o o o o o o o o o o o o o o o f) o o o f) o o o
N N (aV) N N (oY) (aV) N N (e} e} N N N ey} N N N (e N N N ey} N N (oY} [aY} (aV) N N N (aV) N
[} H\I/o
- =r od
oF Gy

1oy

ki




=

5 K]} x]

116

= E wr| B I
&o ol [ ol D | wor | wr or
KO oo T o
Rr oH | 0 R | o 5
Xl | od b ol | < =l
go | BV | & | 0% ®l | ®o | B0 =
=0 | ! H | Ko | & Wo | & [o! | H | =D
<= | Kk [ ©lo | ok N #0 | =0 | 2o | xa | ok
o o [an] [an] o [an] o o [an] [an] o
il I Il Il & 12121218
lel2|gg|8 5 slalglgle
oD |8|8|8 B BB 6 6|56
L I I I R BN R Rl O O O s
S ) [ S = Sl |s
SRIKSIK|IK|S & KRIKSIKS|IK|S
1
_I_I
o
ol
FlE e == Hlelels|=
go = | = o | © ol fol | Mol | ol ol
RO I le|l=|= T == =
= il ul 2= = =
Rr mu ma | =|= 3o | &= | Jo =l
%0 | 0 ] a8l | B8l ol | ot | Ko ol
<4
mo | OF [SE| RO [RI| Mol [ S| AT | bh| o BT KK ]
|| |V|E|IF[E[T|E|Z |50 = oF
od|NI|NOI ||| = ||| RO d ]| RO 3
o o o o [an] o o o [an] o o o [as]
AR A e S A b
» 3 B|B| B BB B|E|2|2|2|23|3
SR | N e
e e e e e e N e ) e N e
o o o o fe) o o o f) o o o o
N e N N (oY} N (aV) N N N N N (oY}
[}
_I_I
or
ol

e

ud
B0

ol
ioi
3

Tl
jr

3

AR EH o0 ed 501, 502

2 1130 7t

b

o
=

__I.l.

[l

ro

SDSEF

2At)

|

=

Efe

=1}
—na

29
(B8

3

56 O|LRL

21
=

o2 14

3
MNEA SSET AUE 24, FKIEH

MaA F27 HAEZ33Z 5 9

NEA &1 &

Klo

Klo

MEA ZMT SSUZ 665 KICLEEIH (ST 260-48H7|)

o

[d]
xr
o

ki

NEg of
E

RO
orl
mr
[o]
[o]4]

RO
orl

orl

~a

=w v ES

(%)

)

K-

ASDS(

A

)LG ONS
JRtolH|

(
(

(F) XX LA FelE
)G.1.67I¢Y

(

<d
o

KOG 2

=

=)

HHZ 135 ITHAMEN 4

=
<)




Axm | 117

‘< sweRalsE] Jinxl g S ok

S A WA 2 53] 83| A] TR AT 8E]A], o v A] T WA 2] 83 = A|A-B-CD, & HElstal
e ARAN A, ARE TSRS MR 7 AR AL Fee) A4
& BHow s, TgRA N EEAABCD, = 899 9T AE sk FUT.
k= 3] Tl i HE a9s Yt Aow, JF A Faw ShA7] Bl th

rEExE|ete|Xl, BT EE QR

1 = s AN 9are] FH= 55, 58715 7187)AL AR 3= V) 5% 2 A9
3|7} 14k AR it
H 2 = Fauzte gadoz 1 s3] 3oz itk o, 39ye] 57| aAt @ 27| AH o
Q& gt
H 3 = dus AR sk Hede gyl 2t #y9ds]e] =243 32 sta, 48
= ARSI L3] oA AAAF-5 AA )
H 4 = 9 7P go] AREE uEZaAME 25 vldS 3 AlEdi
M b = dae] ye2 FrAe #dxp) os|d = e AR A3
H 6 = Fazb= 2004F oJuje] oFg AlEstefof sheh A7 E4E darel tiaiA= 5 A}
o] ARIE AlEs ok sk
H 7 = 2 sta]x]o] AAd feS &2 3o 5elglo] delxyor Fot Bajste] AREE 4= gtk
H 8 = i 2 e ooy 2k
() 190]#] 7]& &5 : A484] 308x402} U<
2 YaEF: 6~ Suﬂow U] ¢
G) Fad - A FlE ARl ok AP A o= Yesty, 7 2 e FHe] 4
G- “H A2, A5, FA2 ), ﬂ, 3, o)A, Ax e Fo g 7]&Ed) d
FHE Q18Ao = B EE o83 B4 {11, 121, {31, [4] &)
(el 11 ‘é_% AGA, “dh=r AR A Aol #et A, SR A E=EA,

A 14 111 19_ pp.23-43, 1997.
[21 ©]%93], ZAFEIUE, pp.234, =FAE, 1997.
{31 L. Lanomt, “Synchromzation Architecture and Protocols”, IEEE Trans. on Comm.,
Vol. 23, No. 3, pp.123-132, 1997.
{4} Steinmetz, Multimedia : Computing, Communications & Applications, PII, 1995.
@ Ug3g7ol dolAM, &, A 5o FAEC 1, L1 111, 7E D, 7D, (), 0P ¢] A ® gk
6) Yae AE-AS - EA B o] o7 vlEsi, 3 shdels 3
7S wr)sic)
(6) F&] AT “<FI>UF =" 2} o] o] Aol 7|Eaar, T1de] AlE2 “(L-DA
%73} 0] 1919 ahdel] F)ain, AR AFR 4 glEE wxe] HAjsiof Fik
= A2 1997 19 1958 2 BT



118 | mexaysx|

‘< Sl 97 @ ohy

7 3 A= 3] A rRA S A o AT Z4F g 3|9 oy R orRH Ryt
a EUY B TEQ} 2ol 9) 0 A7) Wl

1. BEUS
ool oje A3 BRI,
8 2 AuAeel $AE A% B olgow F 33 98] BAES B e

= ] 3¢

2) A=7|AL: = ZAA el AAE 7IALZA] B gk s holA fle g

3 A BT E9E Yoz 7 8hg] oA FYg mA9] 47

@ 7 = ARAP A AR 39|, t)3]e] Bl T AlAMde] a1 g 83 s efAl
o4 7HA7E Qe e

(6) 71827 =d 71 e 9w 7

6) 71 el st Sl 9% g

2. 22 XA
3 &3] Fjdoz sty

3. 8= At
A oA BAAAANNA 3 Fa el AR T wAR s1gste] FA17) nueh
I

Mol Aol A, Aol ol5, WAL, WA, 7H4 Foz sEth
w ged] el Aeld] 0= e EAlw,

8 9 k8 AANAHNA AAE & F AAIRE ARG AN} AEALL 25
A3 $4 Pasks 397 g HJU A%z Bape] ARle] Washnz A A4 F
5 5]

A gl Al 240 dusg AEin

04376 A58 84 U 109, 10025 (3= 271 8/dn]=d)
g B AP ets] o)A HAg U3
uskim@kips.or.kr




Ax= | 119

&

--\ HEXz|sts| =&KX £10 -

. g9 MA En
ZE due A FEMS Word, ofgfol &2, 2 PDF )2 &A AI]E (hip://acomsl kistire kr/klps/mdex jsp?publisher_cd=
kips&cid=&cid_year=2006&cid_seq=A&lang=kor)& 53] 2z}olo g 10]—040]: gt} £l AL A SAOJEME B 4= 9lom B skeAd
Fashs BE YAEL o] 1AE Estolof gt 234 92 79 4t wkkEA Y o] QI3 E3o] AdE & gt 41 Fare At
2ol o] (kips@kips.or ki) o]u}t ABH+82-2-2077-1414), 2}&(+82-2—2077—1472)~§ 53 33 ARtz o ok Azl Fofl 120 83) sgoz 7}
Yxlojol && Yo7 g,

AT R BT Y
2 3}&x]= Guidelines on Good Publication (http://publicationethics org/static/1999/1999pdf13.pdh ol 71&8 AT L &3 &2 AL "o}
21 ofsZSEA ZAl
A= 719025 E 9 Z}Wﬂ A e A, oo g E o] AAA oY T3 2L ol 25 BAVL JoW, ofd #I HRE Hsof
gt} 53], A7 AAE RE AT EXE Ws] &sof it
22 WA o7
1) A7 718 GdAH A, A, T AR M Adie FHE S, 2) 9E A U8 Fa FEs WA T Al
i, 3) #HF 9] gl Fegt Al 7]'11 208 BT S5 Ao =F AREA date] vdsolop dir} i) Hx &
AR W7 ARBHAZLE F7), AL AA|, S AR £A W)E ARl AR GEFa 590 wolok 3ttt o] A& T =EY| BE
ARE] Mol Egteofof gt
23 0|ZAM/0I1ZF FX|
a9 BE due o Ao ojn] ARAY = A FoloixE ¢F Ert, AlElE due] RE HREE AU 87} flo] thE HIEhe
Aol o]FAIA steixE ot Hrt, EAlof| A =72] o|FAA W2 Alelle Azt D A&7|He| ol & FlolH, A& elA AA7L 7] A Aelet.
. AT AAL BR}
RE daE AZ9Ide] A5 22 = 3909 AR5 0] FrtetH, 7ol Ast 234, aEx H3A TS ulEo R et Ad o s
A7zt R F ARERE oMUz FR WA Hn Aapate] o] walAAlY] oju|dE APErt, wAAAE £AHE 9nE 2Eeles
Aol sk AARAke A Ao wiel WAE W8-S 7 R FlEsol gk AU A olF 87t A= £ d1g AFsA
e Adle 32 77itt, A sheA] YAtolEdx] B =7 AL J A3 I 4 ot
. 7(-]7(1-1
) e SRR 2|39 2lato] Hu, AwszE glo] thE ol EEojrE o Hrt. E3to] AAE W Axe ALAYE A2E 71A
0}01 Y2 -?— T o]HdR 3] ARRTo] Hujof gt

RS

519
RE dae FE EE JEoR Aol gt 2F =1 B4, AA ARAE, AR, &%, aAAAe] F49 oldd), F, I3, FHAR
2, FUEY 52 BT JROR JlEstoe} gttt e Y8 27] R duele 111} AEE EFA|A oo gtk A, =7 et AR S
e T AEste AFRle A4 JRE EFAA Ft

52 Ueisiol Algt
1) 93E MS Worddt 2242 2t
2) -?J_TL—E A4 (21.0%29.7cm) E-Ao]l 10point FX 7|2 & Alo]E 28 7HA(double space) o2 slo] 2HAJslE, et 25 25cme] oS

3) 2E @9 International System(SD) of Units o] w2} 7]&stefol itk HAEM)S LE(0OS AT ZE S
71&sFolof ditt,
53 o ¥
A=A R A 233 =R A AF=T(research paper), B919] Z(editorial), HFeFe] MAl(letters to the editor) $& EH3T},
1) AfE(research paper): £ sh&2)71 T HY QoA A28 &3 WASS 4% ARG AA A=Ror Fue ¢ o dve
Tolle o]2ou Aol Aek AFIL Fa3 Auso] 7|EHolof 3t} A= 5 Yik=E(regular paper) @ TH=E(short paper)9] Zo]
Aghe 27 2053 4% oJujolt,
2) AN Seditorial): Y] FL 2ol gt Pug Fud & glon B sh&x] A Yl A FAES thELh
3) A1 MA(letters to the editor): & 3&2]e|| ow] 3 & %‘:-r of #etk 7heFet Hrht Fu|2 A2d ofot]olE Z“"JH Ao
2 RFud ¢ ot sex AYdsldie FE AAE AR 4 9lon, Fa3 A D =29 Azl A a3 s o
54 AF=E
e FEAE, TR FRIIHE, JEAE, FE FRTINE, BE, Ak 2 A, FaEd

r°1'

Zte] 39 okl

A2 T}

tlo
o



120 | muxaysrex|

) GEAE

Ame e T Qolrt dodke zAeA Yrg Wt

JE Qo 719

%k FE& ATE oA FHAAEA, FE ATAAe} T FeA | B3 8sHA Z1&stofok gtk QoFL 30020lE ZFsAE I,

AR 7‘11—5#14 WS E EFA| & shte] TFOR lErEofo} gt} 259 sidiole Aokt 8-S VR 5 Sl 3 ~ 5o o]
FIEE 71Astodok gt

3) BF

a) A4 Ag: ot Aol AEL 1., 1.1, 1), a) 9 Zo] 4 9 gz 3713 4 9l

b) % & Zurd & 2‘1%7_3 —“&wﬂﬁ %1 AGEE AR Mo s 2elvt. T BRoA i 8T wie g Faed
o WEE (1, 4, 7] 32 [6-919} o] ZZF gl 7|A3H},

) ofo]: ool ARt MR EA A B3-S & 5 e WA o2 AgHolol gt ek ool 7ha4] AgtH o AMgeke A
uigtsict, 2o} a9s ) Bl Al W ol TARHA ok obole] A2 A Hislel. ofole BReA AE AHE o F
olde] ez Aoj=lofof Frt.

d) 3 B ERoA J4EE AR ofzhlo} £AR MEE Bt 29| AlE AW ol e, BE Ul4-S oA Eax ofsid

Z 52 744 9zslA s

e) 23 I¥E BEolA AGEE AR olghilol Az W3S Btk FYF W F 7f oo ade] Y A, Fig. 1A, Fig.
1B9} o] ofztulo} 2t Fofl Loyl thEAE 719ate] Tt ApAlo] I I flo] o A2zt sjEE oo} 3t ZpFof| o]F

&

Yrajo} gt
4) At
a4, B el e 22 ¥FAZ F gov, v Ad E= e Add diFg WeS BATE F sl

Solofof T}, ATEHL EEAA A dgHE AU W

BE FUEAE oI A&alnl, A% o) U8t 293l wele] g AS
e AFste Aol Aast,

5 Edrh %ﬂ%ﬂ—‘é—% HeEAl 94 Ale T &
o dAES Faete] FuEHES A%

Journal Article

[11'S. Y. Hea and E. G. Kim, "Design and implementation of the differential contents organization system based on each learner's level,"
The KIPS Transactions: Part A, vol, 18, no. 6, pp. 19-31, 2011,

[2] S. Y. Hea, E. G, Kim, and G. D. Hong, "Design and implementation of the differential contents organization system based on each
learner's level," KIPS Transactions on Software and Data Engineering, vol. 19, no. 3, pp. 19-31, 2012,

Book & Book Chapter

[3] S. Russell, P. Norvig, Artificial Intelligence: A Modern Approach,” 3th ed., New York: Prentice Hall, 2009.

[4]. J. L. Hennessy and D. A. Patterson, “Instruction-level parallelism and its exploitation,” in Computer Architecture: A Quantitative
Approach, 4th ed., San Francisco, CA: Morgan Kaufmann Pub., ch. 2, pp. 66-153, 2007.

[5] D. B. Lenat, " Programming articitical interlligence," in Understanding Artificial Intelligence, Scientific American, Ed., New York: Warner
Books Inc., pp. 23-29, 2002,

Conference Proceedings

[6] A. Stoffel, D. Spretke, H. Kinnemann, and D. A, Keim, “Enhancing document structure analysis using visual analytics,” in Proceedings
of the ACM Symposium on Applied Computing, Sierre, 2010, pp. 8-12.

Dissertations

[71]. Y. Seo, " Text driven construction of discourse structures for understanding descriptive texts," Ph.D. dissertation, University of Texas
at Austin, TX, USA, 1990.

Online Source

[8] Thomas Claburn, Google Chrome 18 brings faster graphics [Internet], http://www.techweb.com/news/232800057/google-chrome-
18-brings-faster-graphics html,

6. R18 Y ANE

6.1

6.2

63

e

Eni-

B g&Ad] g Fu8 o, Fuaks 189 Ok AALe] 739 50,0009(US $50), T3 AR A9 350,0009(US $350)2 t5]d) HRatolof
gt

A=

Agg = Fade =29 AAE 98 T 22 =F AASE 3] AFETel dystelo} gk

- AAEFTE 1~ 659 7S, 100,0009

- QddZESTL 72 ool A9, 100,0009 + 50,0009 F7} /

28 3t

- e 232-13-01249-5 (elFF: FFARA2E}3)
- 9A1F 012559-01-000730 (AlF5 SR A 3}3])

TS 20129 94 195 &8s BT



S} Ak A A

ofell FAskaL A= oEEe] B 4BE Akt 5yt

A |

2] 2kelat 71&E A1) Aol F-gstel AA, HuAe Bl B8
AR 7)%e] AFekel @l sk A, AuAe) 710 SASS EEe 5 B9 Bl e
AREALEE AEshs BAARE Juale] Rolel BB APE) S uA 2l stalol Al i

121

i
=,

[ |
L 2 2 5 3 A 8

L AuAd B8 4% 9e0us 2 448 AF 5 344 3% aF 2 7% 99
2 AuAZ B A4 9 o1 mael DA A 6 oA % =R w
3 AuAg V¢ 4% 9% 0 4 w0 7. AuA B BA 93
4 AuA B £33 A 8. 718 2 sta] 54 wyol Baw A
(B3 A4z
| |
BEECEEE RN
L 5989 Auae] ok wael lofshan Rasle] A4 BEhE ¥l % wal
2. Welsle: S5t Yol % B Salo] wao] 2A Aol A,
3.7 8 91 4uAle el Pobg AF3e] SIS o9 AST A = GuAe] BRARollA 2ol 2R 7
1 #3994 fask o EE gy
5. SS9 BN EE 2% 3 2878
(A3 A6x)
| o |
L8 # 9 o #
L ARAYSAC, e, A8, A8, 2%, 9948 5 A4 Bl s
2 AUAYRS A 2 EUS(EEATER, WS F AN W,
3 %7 SR} AF G P} % =EUE
4 ABEHATIS) BEAA) 4 GEAA] 7 0 BRUE

D O

3l Bede] g 3 9w o)

el
 AEAY 2 7jedde gAo] Je dlAe 4% 3 o

A7 9 ol Zﬂ

I H|

|
|
53 Il ojxbEe] A mad F43d - A3 - £ - A Bl gEst 2

1 8
T T T34 434 =3 4 & A 38 4
a3 v 600,000 60,000 40,0001 300,0001

¥ = TER 49 9 209 (FRA 1E)

SRS ) FolAE ek SRANS QT S H71E A 3 ol e

o) g-e8 AFNE 1 232-13-01249-5 ol (AFeh) et g A 2] 83
A T AFWE :012559-01-000730 011%11— g A 283

el FA7] ukgyek

2O|X :

s

04376 M2E54A| SMF SHUOIZ 109, 1002Z (842 27| S4H|=)
= SEEEXEEE AFR= Fst

1 (02) 2077-1414(1%) o A (02) 2077-1472

ZH0|X| : www.kips.or.kr e-mail : ysyun@kips.or.kr



122

e Haetx|

\ 72| ohi
‘!‘.

F el = Al et 22 A3 A H 9o, o) drdlE A9 THOE do 4 S A E5S S IS
o AT 7HY S datAle S A7 7HY GXE AEMA 7 88 AR B 7 980 BUiFA7] vl 39 o
o B2 7HYE FEEPUL, A13] BE Fof Ak o] YoAH 3T A FA| vt
| e-Bridge o 3 a || ¢ 3 1 & @ 7 u |
A F : O™ F5F (FARIZ0{CHSHD) A ¥ E FF (ETRD
™ 5 051)509-5033 ™ 5 042)860-6470
e-mail : jblee1120@naver.com e-mail : hoonjung@etri.re.kr

m 8 & M 8 A~ o 3 9 || ® & @A & @ I g
IAF : HMA W (JHHCHSHD) A E - AHE s (ME0StW)
& 3 031)750-56328 M 3l 063)270-4783
e-mail : scpark@gachon.ac.kr e-mail : kim@chonbuk.ac.kr

m 3 0w a3 9 || ® a4 3w a3 g
Y 2ZUE wF (SAlistw) SIAE : HRIE D (MECHSD)
M 5 ™ 5 041)530-2224
e-mail : gilrokoh@paran.com e-mail : chp@omega.sunmoon.ac.kr

% oo B 2 % 8% 29 || ¥ % ¥y 2 A 3 g
I ol w (QlsHHStm) A E : OIMF A (NIA)
™ $: 032)860-7448 & 3 :02)2131-0370
e-mail : pkrhee@inha.ac.kr e-mail : leejaedu@gmail.com

2 T E 9 o7 %Iy || ¥y S NS § A Y
QIAF : H3Y W (THHSD) U E : 2FIEf £E (ETRD
3 031)8005-3220 ™ 51 042)860-4977
e-mail : ybpark@dankook.ac.kr e-mail : showme@etri.re.kr

A E 3 XN A 2 @ P9 || XA gHOHTF Y AT
SIAF : AYFE W (RAHSHD) I E : THZ HAL (ETRD
S : 055)350-5417 51 042)860-6544
e-mail : bjshin@pusan.ac.kr e-mail : bwjin@etri.re.kr

o WX 1y =E3EHNYAFY || BEEH LT E YO AT Y
I E : OIS MEZF (HHATR) I HEE n (MEiStm)
51 042)865-5700 S :041)530-1317
e-mail : leeboja@kepco.kco.kr e-mail : parkds@sch.ac.kr



Anz | 123

sEEEAEEE] MEFIE FALEA

@ e - AMZIleE
@ AU : stg| gd| / MojLt &Y / =2 7EE / =2 A=
Z A5 w600,000( ) H3|9 w60,000( )
8 3 3 d
Z 35 9 w40,000( ) 71 Eb (w )
# Al 5 E H| (W )
w2 o= g O4a=ZESof ¥ oo|e 53 (KTSDE)
o ol EA AE|
(W )
= 2 A X = ( A3 ( )E (W )
7| E} (# )
@ MBIIE ARBUYM
(JA87E [(J=u7t= % =P N
e 9 AA | anw ) | HETEAE
CJuA 7= 27}
eas | UL QOO0 Dodd s dood
A B 4| AEFETIZ LIl i
& & %3 g A
A7) FAE A AEFUTT Aol 3= B A 2] 53
¥ ATIE Igts 2 B 7ERE ARSo] Jsd T,
¥ REEA] gz glgnlghy
¥ 8k Asn] 9 =7 PEIEE SEoAA 29 & BE =2 28]l 7l= AAvt

=l =S b Bl ie|
sl 2 (02)2077-1414
http://www.kips.or.kr
04376 ME5YA| 47

542

Z0i2 109, 1002= (=2 271 S4H|=H)

—

o A
o

1 (02)2077-1472
e-mail : ysyun@kips.or.kr



REEL
2 %
T
T

X 3
ol Eo &

(o]
ot

9 M

[ |
T

o

(A 2)
(CIESD)
(A 3)

uskim@kips. or kr
joo@Kips.or.kr
ysyun@kips.orkr 3191/ A/ FEA| / EHolA] B e

JE2Z/ A|3] / CUTE AL/ SQMS AL
83)2] / FAStEN 8] / @18/ ATAl
JIPS(EA)) / 121 A A / FAS L 7 ) 3)

SEHWA] A SR 109, 10023 (34 =27}, 8-2d0| =)

: (04376) A5

b 02) 2077-1414

¢ kips@kips.or kr

.3

* & H 0| x|

A 1 02) 2077-1472

: www. kips.or. kr

H H A 2| &t 2] K| HM253 M1z
SE2Ux} 19949 3¢ 319

A7] 20183 1€ 25 A4

A7) 2018 1€ 31¢ 2y
TS
ARA: P E

ey N
- A/t E M

‘g’ Eg 7(% . 24 KI1PB Korea Infermalion Processing Sociely

(04376) &5 &4 AR 109, 10025(3PE= 271, 8Adu=d)

A 8k (022077-1414(1%) 2~ (0220771472

F o)A : www.kips.orkr olW|d : kips@kips.or.kr
* HME (30| o] Tel : (02)2254-4301(f%) <v]ujE>










