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Message from editor

Dear ECTI Association members
The year of 2014 just started. | wish all ECTI Agaion members happiness and success.

In the starting of 8 year of ECTI E-magazine, we are happy to offer E@&mbers an article
entitled ‘Cellular Automata-Based Error Correcting Capability” composed by S.
Wongthanavasu and J. Ponkaew, paper list of ECTO-EEans (Vol. 12, No.1), reports from
conferences (IWAIT 2014, KST 2014, and JICTEE 20®4)d call-for-papers of upcoming
conferences. Hopefully, all members may enjoy theama, have a good time in the beginning ot
the year.
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ECTI President Message:

This coming new year is an important occasion floe tssociation. It is a renewal
year for us. The new committees have been eleatetl will continue to push ECTI
forward into the future. 1 would like to take thispportunity to thank all my
colleagues in supporting ECTI. They have been phiars of our association in the
past two years, without them, a lot of activitie§ our association cannot be
successful as they are. Many goals have beetiddlfiand many have remained to be future
goals. We have great success in collaborating moneth international
organizations. Presently, our activities in orgarg international conferences are healthy. We
also have good progress in stimulating local acacleantivities. We enrolled many new
members. Things seem to be good for us. Howeverstil need many hands to support
ourfuture activities. At this time, the society shaurn toward “better, faster, cheaper
and more customization”. So, we also must adapmt ok forward to be a part of
that future.
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CELLULAR AUTOMATA-BASED ERROR CORRECTING CAPABILITY

S. Wongthanavasu J. Ponkaew
Department of Computer Science Faculty of Art & Science
Faculty of Science, Khon Kaen University Sisaket Rajabhat University
Khon Kaen 40002, Thailand Sisaket 33000, Thailand
wongsar@kku.ac.th jp.sskru@gmail.com
ABSTRACT

This article reports an error correcting capability (ECC) of an associative
memory built around a proposed cellular automata-baed model, called Two-class
Classifier Cellular Automata with Artificial Point (2C2-GMACA). The 2C2- GMACA
aims to improve the performance of Generalized Mulple Attractor Cellular
Automata (GMACA) for both recognition rate and time complexity of the multiple
ECC. An empirical performance evaluation shows theathe proposed 2C2-
GMACA is superior to GMACA for both recognition rate and time complexity,
especially when a number of bit of noise of ECC imeases.

Index Terms— Error correcting capability, cellular automata, support vector
machines, GMACA, 2C2-GMACA

1. INTRODUCTION

Cellular Automata (CA) are universal computational machines being introduced by
John von Neumann and Stanislaw Ulam [1]. A cellulaautomaton consists of a group of
cells organized in a form of lattice. The states archanged in the discrete time and space.
The next state for a cell is considered from localansition function of the present state
for that cell and its neighborhood. CA are capableto apply in several areas. In this
regard, Generalized Multiple Attractor Cellular Aut omata (GMACA) [2], [3], [4] is
proposed for pattern recognition. It takes an assoative memory model [5] for
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implementation and was known as the model that prades the best solution to Error
Correcting Capability (ECC) for only one bit noise. There are papers investigating ECC
using CA. Maji et. al [3] presents GMACA for ECC by using simulated annealing in
ordering the rules. In addition, Maji et. al [4] presents the GMACA for the same
problem, but carrying out a genetic algorithm for sarching for the CA’s rules. The
drawbacks of GMACA are a very high classification omputation, recognition rate, and
search space complexities. It generates an extreméarge search space in O(1), where n
is a number of pattern bits for solely one bit nois. Furthermore, recognition rate of
GMACA in ECC extremely drops while pattern bits and bit noises increase. This paper
proposes Two-class Classifier Generalized Multipléittractor Cellular Automata with
artificial point (2C2-GMACA) to cope with such problems. Following this section,
GMACA with ECC, the proposed model, performance evlation, results and discussions
are sequentially presented.

2. AN EVOLUTION OF CELLULAR AUTOMATA

Elementary Cellular Automata (ECA) proposed by Wofram [6] is the simplest class
of one dimension (1d) CA, with n cells,2-states (@r 1) and 3-neighborhood. The next
state (§*) for the i cell calculated from the local transition function( f ) of the present

state(s) for the i cell and its nearest neighbors (lefss',), right (S,) and itself(S)), the
equation is given by (1) following:

SHI — f (St, Nit)
= f(St , 31131 St+1)
=(<R >’St71$tst+1) (1)

If a present statgs™) is considered as a changing state, its neighborha®dare being
formed (S',S'S,) and soughtthe next state(S*') from the rule (<R >). Subsequentlythe
next stategs"*) of n cells can be expressed in a truttable. The first row lists the possible

8 combinations of thepresent states for 3-neighborhood cell at timednd the nextn rows
list the next states for the T'cell at time (t+1) for then different rules as shown in Fig.1 (a).
Simplifying the rule vector for implementation in computer-based systemsis quite
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difficult in this respect; we thus alternatively proposeda rule matrix (M) to represent the
next state of ncells.

Let M(i,j) represent a rule matrix with an element at thé™ (i=0,1,2,...,n-1)row and
the j™ (j=0,1,2,...,7 column. It denotes a state from the truth table at the rule Rand the
neighborhood configuration jin binary number with the length of 3, shown in Fig.1(a). In

this convention, the next state for the"l cell in the equation (1) is represented by M(i,jas
following

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

000 | 001| 010[ o011 100 10f 11 111
Ry:60 0 o 1 1 1 1 [ o
R,:90 0 1 o 1 1 [ 1 o
R,:120 o 0 o o 1 1 1 1
R5:60 0 o 1 1 1 1 o o
Truth table
01234567 Cel:0 1 2 3
Time:
o0J]00O111100 0 olo| 1o
moil01O011010 1 [ol1lol1
200001111 > ol 1110
300111100 3 [ol1l11
Rule matrix Evolution of CA

E (a) Elementary Cellular Automata (ECA) with null boundary and rule vector E (c) Generalized MACA (GMACA) with null boundary and rule vector
<60,90,120,60> <202,168,218,42>

S =M, j) (2)
where  j=(§,S'S.,) in the decimal number

and the next state for n-cell ECA §**) from the equation (2) is defined in the form of ule
matrix M shown following

St+1 — (St)+1: SF—l’ 15::1)
=(M(0,S,8S)M(0SSS,), ...M(M-1S,S )

=(M,s) (3)
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The evolution of ECA is a prototype for pattern clasifier which is a basis for further
developing of GMACA [3],[4] and 2C2-GMACA.

3. GENERALIZED MULTIPLE ATTRACTOR CELLULAR AUTOMATA WITH
ERROR CORRECTING CAPABILITY

GMACA is a hybrid (non-uniform) CA of which each cells has its own rule. It is a
non-linear CA involving with NOT, AND, OR, etc., logic function of the 3 neighborhood
configurations. A system consists of a set of pitad points P={P;,P,,Ps,..,R}, a transient
state (P') and a rule matrix (M). For the evolution of the GMACA, the P' will be evolved
with the M until it reaches some pivotal point (P e P) which is a solution to the pattern

recognition. The next state of GMACA is calculatedy the equation (4).

g |M,8)if S eP @)
S' and stop, otherwise

Given a transient state(P'),the present state(s')is initialized to P'. The next statgs) will
be generated by the rule matrix M until it reachessome pivotal point(P  P). An evolution

of GMACA can be represented by a reverse tree calleattractor basin which contains
cyclic and non-cyclic states. The cyclic state rafed to as an attractor cycle. It contains a
pivotal point and transient states with cycle lendt greater than or equal to 1. The non-
cyclic statecontains transient states. Fig. 1(b) shows GMACA and aparticular rule
vector. The GMACA is supported with an associative memoryor classifier design.It
generates all possible patterns (transient statesyith the maximum permissible noises
(rmax) in training phase. Consequently, the GMACA is iné@pendent from the number of
patterns to be learnt. Currently, ECC in communicaion system is taken to deal with the
GMACA. It provides the best solution (very high reognition rate) when it is trained and
tested with maximum permissible noise (a.x) equal to 1. Adversely, its recognition rate is
extremely decreased whengay is greater than 1. This is the limitation of GMACA for the
multiple ECC. In addition, the search space for detrmining the desired rules, collision
rate and complexity of classification are also theevere problem of the GMACA.
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A positive A negative
attractor basin attractor basin

(a) Two attractor basins of the 2C2-GMACA are generated in Phase |

4. PROPOSED METHOD

The proposed method, called Two-class Classifier @eralized Multiple Attractor
Cellular Automata with artificial point
(2C2-GMACA), is a binary classifier system. It clasifies a given input (a transient state)
into two groups (two attractor basin). The 2C2-GMACA is constructed by two pivotal
points and their transient states. The outputs ara rule vector and an artificial point. The
rule vector evolves a transient state into the nexstate, while an artificial point is a
parameter of the decision function for interpreting the next state into two attractor
basins.
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Let prandp are pivotal points of the positive and negative atactor basins,
respectively. They are designed with a rule matrixM) and an artificial point (A). Given a
transient state(P)as an input, it must be classified to be a memberforP or P .The

2C2-GMACA begins by initializing the present statg¢s')to p'. Then, the P'will be evolved
by the equation (4) to generate a next states). Thes*is calculated by the binary
decision function given in equation (5).

f(S™A)=sgnd §*A-> 57 4) (5)

Finally, P'is considered as a member oP*if (S, A =+1and P if f(S* A=-1. Fig. 2
portrays an example of the

2C2-GMACA process with two attractor basins based o 4-bit pattern and periodic
boundary condition.

4.1. Design of 2C2-GMACA Rule Vector

As GMACA rule ordering, it takes a reverse enginering technique [3], [4] to
synthesize a desired rule vector. In the proposeahethod, a voting technique is applied
for synthesizing such a rule vector for the two athctor basins. It acquires a rule vector
by using a subtraction of two matrices and a majoty voting rule (Fig. 2(b) and 2(c)).
Each element of them*and M~ represents the number of coincident neighborhoodsof
the i cell from two attractor basins (Fig. 2(b)). The tine complexity for ordering the
desired rule vector is a constant, O(1). Howevett, is further required for determining an
appropriated artificial point by using genetic algaithm. Design of 2C2-GMACA for
ordering the rule vector is comprised of three phass as follows:

Phase I: Two pivotal points{P, P}, where R = P and R,P, e P,are chosen from the set

]
of pivotal points corresponding with multiclass clasification approaches, such as one-
versus-one, one-versus-all, etc. Given thag andP, are pivotal points of the positive (P*)

and negativg(P-) attractor basins, respectively, all transient state of Rand P are
generated with the maximum permissible noisér__ ) into the leaf nodes. In Fig.2 (a) shows
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two attractor basins based on an associative memaqrwhich are generated by Phase I, for
4-bit pattern (n) and “one” maximum permissible nose (fma=1). Let P=0000 and P,
=1111 be patterns to be learnt. Then, they are coidered as pivotal points of the positive
(P") and negative attractor basin @), respectively. Therefore, ther is mapped into

leaf node of the positive attractor basin, while te P, is mapped into the negative attractor

basin. Then, two sets of noisy patterns with one thoise of the P*and P are generated
resulting in {1000, 0100, 0010, 0001} and {0111,11) 1101, 1110}, respectively. They are
mapped into leaf nodes of the positive and negatid the attractor basin.

Phase II: This phase is illustrated in Fig. 2(b)As shown, two matricesm*and M~
with size |nx8| are given. It is derived from the psitive and negative attractor basins. Let
M*@i,j)andM (i, j)be an element of the matrix M*and M-, respectively, where i =

0,1,2,....n-1 and j = 0,1,2,...,7. Thusv“(,j)is the number of nodes from the positive
attractor basin using 3-neighborhood (s ,S's.,) for the i cell of the nodes falling into at
the i row and | column. So, the is for the negative attractor basi

Phase lll: This phase aims at determining a rule &ctor shown in Fig.2(c). For
computing purpose, M is employed to evolve a givetnansient state into a new state. An
element of M(i,)) is createdfrom the comparison beteen the M(i,j) and M~ (, j)where

1=0,1,2,...,n-1 and j=0,1,2,...,7 under the followg majority voting rule:

1) If M*G,j)>M (,j),the elementM(i, j) of the M is “1”.
2) If M*(,j)<M (,]),the elementm(i, j) of the M is “0".

4.2. Design of 2C2-GMACA Artificial Point

Following the rule vector, artificial points with the same size as n-bit pattern to be
learnt are searched using the heuristic search. Ithis regard, the search space is a
number of possible patterns of n bits from 000...00@ 111....111. That is, the complexity
in this regard is O(2"). In this paper, a genetic algorithm (GA) is chose to implement.
The fitness function of the GA is calculated usin@ true positive (TP) and a false positive
(FP) from the confusion matrix [7] and given in the equation (6).
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Fitness=1-— " (6)
TP+FP

Table I. Evolution time of GMACA and 2C2-GMACA to synthesize the rule vectors.

Training Percentage of Recognition
Noise For n=15,k=5
r=1 r=2 r=3
(rmax)
2C2- 2C2- 2C2-
GMACA GMACA GMACA
GMACA GMACA GMACA
1 82.13 100 66.32 85.68 44.12 66.32
2 80.13 100 65.65 98.70 42.15 86.02
3 79.57 100 65.42 100 41.23 98.18
Training Percentage of Recognition
Noise For n=35,k=15
r=1 r=2 r=3
(Fmax)
2C2- 2C2- 2C2-
GMACA GMACA GMACA
GMACA GMACA GMACA
1 82.45 100 65.13 94.17 50.24 85.51
2 80.65 100 60.12 100 46.78 97.43
3 80.02 100 59.35 100 44.75 100

Time complexity of the 2C2-GMACA for ordering the desired rule vector is O(1) and the
search space complexity of artificial points is O() independent on the maximum
permissible noise (hax). The GMACA with a reverse engineering technique mvides the
complexity of O(n") for 1 bit noise only, and combinatorial explosio when rmyax
increases.

10
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s 1 = 20

5. EXPERIMENTAL RESULTS

GMACA provides the recognition rate opposite to gneral models of pattern
recognition and 2C2-GMACA. That is, if it is trained with more various patterns (high
I'max), the recognition rate will not be higher. It is aresult that a high rn.x generates a
large amount of transient states which caused theegetic algorithm takes a tremendous
time to construct an appropriate attractor basin whch is synthesized to be a rule vector.
This directly affects the recognition performance.Table | and Il show empirical
experimental results in comparison between GMACA ad 2C2-GMACA for recognition
rate and evolution time, respectively. With differet training noises, size of noise(r), bits
pattern (n) and numbers of learnt pattern (k), theproposed 2C2-GMACA provides the
outstanding recognition rate superior to GMACA. In addition, the 2C2-GMACA is also
extremely superior to GMACA in time complexity for synthesizing the rule vectors.

Table Il. Evolution time of GMACA and 2C2-GMACA to synthesize the rule vectors.

Time (sec)

Maximum
CAsize (n) Value of k Permissible
Noise (Fmax) GMACA 2C2-GMACA

16.20 0.95
15 5

135.16 2.87

714.15 24.06

621.21 217.00
35 15

1226.13 272.00

wl N k| W N e

7523.00 800.00

6. CONCLUSIONS AND DISCUSSIONS

This article models the multiple ECC problem usinga universal computational machine,
called cellular automata. The proposed 2C2-GMACA dr multiple error correcting
capability shows the success of a CA-based binariassifier. 2C2-GMACA improves the

11




ECTI Transactions on Communication Engineering, Vol. 8, No. 1, January-March 2014

{1 iﬁﬂmgiﬂﬁ EC‘,.I:-‘;" |y -
' %o 4 ol il N

ey s T

performance of GMACA for both recognition rate and time complexity of multiple error
correcting code problem. For performance evaluatin, the empirical experimentation
shows that it is superior to GMACA. This encourage us continue finding an extension to
deal with other recognition tasks, language recogtion for example in comparison with
state of the art methods, as well as determining éhreduction of complexity. We hope to
report our findings in the near future.
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Report from IWAIT 2014

2014 International Workshop on Advanced Image Technology

The International Workshop on Advanced Image Technology (IWAIT) is the well-known
international workshop that gathers researchers, professors, students and interested persons
in the field of advanced image technology. Previous IWAIT conferences have been held
annually since 1998 in Eastern and South Eastern Asian countries such as Korea, Taiwan,
Japan, Singapore, Thailand, Malaysia, Indonesia and Vietnam. The 17" IWAIT was held at the
Sukosol Hotel, Bangkok, Thailand, on January 6-8, 2014. Visit the official website at
http://www.iwait2014.org/IWAIT 2014 was organized by the Department of Electronic and
Telecommunication Engineering, Faculty of Engineering, King Mongkut’s University of
Technology Thonburi (KMUTT) and also technically supported by the Institute of Electronics,
Information and Communication Engineers (IEICE), the Institute of Image Information and
Television Engineers (ITE), the Korean Society of Broadcast Engineers (KSBE), and Thailand
Convention & Exhibition Bureau (TCEB)

IWAIT 2014 Statistics

e 145 papers submitted from 9
countries

e 131 papers accepted
(acceptance rate of 90%)

e 15 oral sessions (3 parallel
sessions)

e 4 keynote speakers

e 3 invited speakers

e 2 poster sessions

e 191 participants from 8 countries
attended to the workshop

e 9 best paper awards
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IWAIT 2014Best Paper Awards

“Fast Geometric Complementarity Matching in Protenotein Docking”
Liu Hui, Lin Feng, Lee Yong Tsui, Qian Kemao andB&lock Soon

“A Semi-blind Watermarking for DIBBD Images
An Attempt to Show Hardness of Watermarkingin Image Contents”
Bo-Ra Kim, Yoon-Hyuk Lee, Youn-Joo Kim, Dong-WooknK Yong-Ho Seo and F
Choi

“Moving Object Detection Using Entropy based on Tlme Axis”
Jae-Ho kwak and Whoi-Yul Kim

“Interactive and Procedural Modeling of Featuredn€ke Architecture”
Chun-Yen Huang, Hung-Wei Hsu and Wen-Kai Tai

“Ball Tracking in Team Sports by Focusing on Batlléler Candidates”
Junji Kurano, Taiki Yamamoto, Hirokatsu Kataoka,ddki Hayashi and Yoshimitsu
Aoki

“Extended Joint Bilateral Filtering for Color Noigeduction and Super Resolution”
Naofumi Wada, Masato Kazui and Miki Haseyama

“A Highly Accurate Photometric Compensation by Gdesing Indirect Reflected
Light”
Takuya Yoshida and Naoki Hashimoto

“Object Tracking and Image Restoration in the Dark”
Hayato Kuroda and Takashi Komuro

“A Lossless Compression Method Using Histogram Recfor HDR Images.in
OpenEXR Format”

Taku Odaka, Wannida Sae-Tang, Masaaki Fujiyoshipyki Kobayashi, Masahiro
Iwahashi and Hitoshi Kiya
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WAIT 2014 EventS

IWAIT 2014 keynote speech were given by 4 distislged professors.

The first talk was given by’rof. Jing-Ming Guofrom National Taiwan University of
Science and Technology, Taiwan, on the topic "ForrDevelopemnts and Future
Possibilities of the Digital Halftoning".

The second talk was given Byof. Hideo Saitdrom Keio University, Japan, on the topic

"Towards Practical Applications of Mixed and Augrtexh Reality Based on Computer
Vision".

The third talk was given biyrof. Thanarat Horprasert Chalidabhonfysen Chulalongkorn
University, Thailand, on the topic "Background Sabtion - A Quick-and-Dirty Way to
Segment Moving Objects in a Video"

The fourth talk was given by Prof. Pau-Choo (Julia) Chung from National
Cheng Kung University, Taiwan, on the topic "Intelligent Sensing for
Healthcare Applications"

IWAIT 2014 Banquet was held at Suan Pakkad Palace Museum, the traditional
Thai style opened in 1952, combining of fine arts and ancient artifacts.
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Report from Conference on Information and
Communication Technology, Electronic and
Electrical Engineering (JICTEE2014)

The Joint International Conference on Informatiod &ommunication Technology, Electronic
and Electrical Engineering (JICTEE) was the Gredlekong Sub-region (GMS) forum for
researchers, developers, designers and engineersbfth industry and academia to exchange
ideas in the active fields of theory, design anglementation of ICT, Electronic and Electrical
Engineering. The conference focuses on emergingsaisthinable technologies to support
global development along with equality in societg &nvironmental preservation. First time in
Thailand as an International forum, JICTEE 2014 Wwasted by Mae Fah Luang University
(MFU) and Chiang Rai College (CRU) and it was hatdthe Mantrini Hotel, Chiang Rai,
Thailand, during March 5-8, 2014. The official witbf JICTEE2014 isvww.jictee2014.0org

JICTEE2014 was organized by the School of Inforamatirechnology, Mae Fah Luang
University (MFU) and Faculty of Engineering, Chiafpi College (CRU). Additionally,
JICTEE2014 also was technically supported by Kingnlykuts’ University of Technology
Thonburi (KMUTT) and King Mongkuts’ Institute of Tanology Ladkrabang (KMITL), and
all other network universities of MFU and CRU. JEH2014 also had the sponsorships from
3 software companies in Thailand including Nagat@afe, Mak Media and Epsilon
consultant. Additionally, JICTEE 2014 has been aped for inclusion in the IEEE's
Conference Publication Program. All presented mapdr finally be included in IEEE Xplore.

JICTEE2014 Statistics

117 papers submitted from 8 countries

75 papers accepted (acceptance rate of 64%)

15 oral sessions (3 parallel sessions)

5 keynote speakers

71 participants from 5 countries attended to thekslwop

2 best paper awards
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JICTEE2014 Best Paper Awards

Two best paper awards are presented at JICTEE2014.

1. Title: Enhance Neuro-Fuzzy System for Classifigatitssing Dynamic Clustering
Authors: Poonarin Wongchomphu and Narissara Eiaitdtaat

2. Title: Performance of Log-MAP Algorithm for GraphaBed Detections on The 2-D
Interference Channel
Authors: Thanomsak Sopon, Pornchai Supnithi, arglrikeichienchom

JICTEE2014 Events

The open ceremony speeches were given by the resgdpnt of Mae Fah Luang University,
Assoc. Prof. Dr. Chayaporn Wattanasiri and ondefdonference chair, Dr. Surapong Uttama.
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Prof. Ramjee Prasad
Center for TelelnFrastructure, Denmark

Title: Next Generation Revolution

Prof. Hiroshi Matsuno
Yamaguchi University, Japan
Title: A development of disaster information system

using wireless technologies

Prof. Sansanee Auephanwiriyakul
Chiangmai University, Thailand

Title: Fuzzy Set Theory in Information Technology

Prof. Nopasit Chakpitak
Chiangmai University, Thailand

Title: Smart City

Prof. Suttichai Premrudeepreechacharn
Chiangmai University, Thailand

Title: Microgrid
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JICTEE2014 Welcome and Banquet Party

The welcome and banquet party were conducted atMidetrini Hotel, Chiang Rai with the
historical atmosphere of the Lanna Empire.
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Report from KST2014

The 6" - 2014 International Conference on Knowledge ameéi$ Technology

KST international conference has been establishi#iul tve aim in mind that a sustainable
community will be achieved through continuous stsdand share resources. The conference
will be held annually in Burapha University whiabchted in the Eastern part of Thailand. It
provides a central forum for experts and developerpromote, share, and discuss various
issues and developments in the broad field of Cdatjomal Intelligence, Intelligent
Application, Intelligent Computer Networks and Syss, and Emerging Intelligent
Technologies. KST international conference will\pde an opportunity for young researchers
to demonstrate their talent and interesting re$emeas. The conference will benefit people
who are actively involved in research related tompatational intelligence and its applications.
The 6" KST was held at the Tao-Thong Hotel, Burapha Usitg, Thailand on January 30 —
31, 2014. Visit the official website at http://wwkst-thailand.org/

KST 2014 was organized by 10 departments from 8tumss including Burapha University,
Chulalongkorn University, Sripatum University at @iouri, Khon Kaen University, King
Mongkut's University of Technology Thonburi, Assuiop University, Prince of Songkla
University and Rajmangala University of Technold@wan-Ok, Chantaburi Campus

In addition, the KST 2014 was also technically supgd by the Institute of Electrical and
Electronics Engineers (IEEE), the Institute of Elieal and Electronics Engineers Thailand
Section (IEEE Thailand Section), and Electrical isegring/Electronics, Computer,
Telecommunications and Information Technology Asstaan of Thailand (ECTI Thailand).
Moreover, KST 2014 conference had been sponsoréthbgnal Electronics and Computer
Technology Center (NECTEC) and National Broadcgsaind Telecommunications
Commission (NBTC).

22
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KST 2014 Statistics

e tbghd T gy e 45 papers submitted from 11 countries
e 22 papers accepted
(acceptance rate of 48.89%)
24 Thai papers submitted and 13 papers
accepted (acceptance rate of 54.17%)
7 oral sessions (3 parallel sessions)
1 Special Session in “Cognitive
Characteristics of Human Vision"
¢ 1 keynote speakers
e 250 participants from 8 countries attended
to the conference

~ Prof. Sompol Phongthal
President of Burapha University
in KST 2014 opening ceremony

KST 2014Events

KST 2014 keynote speech was given by Professor Dr. Katsumi Watanabe from
University of Tokyo, Japan, on the topic " Cognitive Characteristics of Human
Vision: A tutorial ".

Special Session on "Cognitive Characteristics of Human Vision" organized by
Professor Dr.Katsumi Watanabe from University of Tokyo, Japan.
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KST 2014 Banquet was held at Tao-Thong Hotel, Burapha University, on January
29,2014

Welcome all Delegates to
t+he 2014 - 6'h International Conference on
Knowled~e and Smart Technologv

24
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i=tCall for Papers
Welcome to the APSIPA Annusl Summit and C onference 2014 located in Chiang Mai, the most culturally sienificant dtyin northe m Thailan & C ang Wi is
aformer capital of the Eingdom of Tanna (1296-1T68) and is well knowm of histonic femples, areshng scenic beauty, distinctie festels, femperate frts and
invigomting c ool season chmate. The stath annusl conference is orgamized by Asia-Parific Signal and Information Processng Association (&PSIP&) gimting to

Becenber9-12, 2014, Cluang Mag,
—

promate nezearch and education on signal procesing information technology and communications. The annual conference was presonsly heldin Japan
200, Singapere @00, China @011, 54 @012 and Taiwan @013 The fidd of interest of APSTPA concerns all aspects of signals and information
incly ding procesang, fecopnibion, dassification, communications, nebssking computing, setem deden, secunty implementation, and technelogy with

ap piications to scientific, engineeniny, and social ameas.

The megudar technical program tracks and topics af interestinclude ot notimite d to’y
1 Eomedical Sigrnol Frooe essing and Systems (FloSiPS)
1.1 Fiomedical Tmaging
1.2 Mo deling and Processing o fPhyd ologica Sipnals (ERG, MEG, EEG, EMG, ete]
1.3 Biologically-inspised Signdl Processing
1.4 Me dical Informatics an d Healthease Syetems
1.5 Genomic and Proteomic Signa Procesang
2 Sgnal Proce ssing Systems: Design and bnplemernd ation {SPS)
2.1 Manoelectromies and Cigascale Siystems
22 WLET Syetems and Applications
2.5 Embedde d Systems
2.4 Wide o Procezsing and Coding
2.5 Sdgnal Procerding Syetems for Data C o mmumcat en
3 bmage, Vide o, and Mubtioedaa (IV M)
51 Fmage fuiden Coding
32 3T image fdeo Processng
33 ].mage,l'iideu Sepmentation and Recognition
5.4 Whdtmedia Indexing, Search an d Betriesal
35 ].mage,l'u' den Forenges, Security and Human Fiome tirc s
5.6 Graphics and Animati on
A7 Whitime dia Syste ms and Applicati ans
4 Speech, Language, and Andio (SLA)
4.1 Speech Proceming Andlysis, Co ding, Synthesis, Becognition and Understanding
4.2 Matural Tanguare Processne Translation, Informati on Retriesal, Tialogue
43 Audio Procesang: Coding, Sowrce Separation, Eeho Cancellabon, Moise Suppresaon
4.4 Muzic Processing
5 Siguial and Daformation Proc essing Theory and Methods (SIPTM)
5.1 Signal Re presentation, Transforms and Fast Al osithms
5.2 Time Fre quency and Tame Seale Signal Analyas
5.3 Drigitdl Filterz and Hiter Banks
54 DSP A hitec ture
5.5 Statistic dl Signal Processing
5.6 Adaptive Sietems and Active Moise Control
5.7 Eparse Signal Processing
5.8 Signal Processng for Communicati ong
5.9 Zpnal Procesdne for Enenry Sqetems
510 Sgnal Proceszsng for Emerging Spplications
& Weoeless Comomumsic stiones mod Metvrodan g (WCEN)
6.1 Blireless Communications: Fhysical Layer

G.2 Wireless Commumeationg and Me twosking: fLd-hoc and Sensor Metworks MAC, Wirele =

Bouting and Croslayer Desgn
6.3 Wfirele co Me hworking Access Metwork and © one Metuosh
G4 Becusity and Criptopraphy
6.5 Teevice s and Flard s e

Og s e

Floctacal Esgnecnng Fleatr e, Compubes, Teles smmussieat oons
and Infermation Tecluad o (ECTD Bz ociaton of Tladand
Academac Spos sor

FonPauhe Spnd and Informat on Processing Fussomiaion
(P SPR)

Oeganizing Conmumittees

Homovang Co-Chmrs

T e e Vot B o He Bt W

E.]. Pap Lo, Duimady o Mamhed, USA

Fogood Al skl EMTTHR Thiknd

Crenesal C ol has

Fonin Cln o, EMIOTT, Thaikol

.0 hyEong Themendn of § oolleen Colifon, 055

4 ahiFoam, Tolg oM toopclilen Tarenig, Jopn

Techmeal Progsasm C ol hmen

A R e e

P oosolni Snpaili, EMCTT, Tiadsd

o meh Wit i o, Wikicen] ¢ b o T Thtien i ‘Thiva 6

“Aadbicug ol Tarendy of Havaand Maaca, 058

TalesWilkem g, Thsedn D niy, Jups
o S Rl (e e
T cdelnsm o B cerranvad, Malbid o Murendg, Tle dead
o A, ARG T, Howg Foog

Tty Ol ok B bl i

F orvan C o Chon

“AadenioCreny, Tumendy of § oollecs Calif oo, TS5

Thn Jees] A b, The Thtimerig of Ancknd, Wt Fea hnd

H tmer Chiesy, Hi ticen] Taimas Tssivenndn, Taimas

Wompoj Futem il fasnmptice s ndlp, Tlikal
Panel S sion C o Ul

Wtk T T05, Acwiderms Simie, Thirar

LaDsesrs, Moo ol Beacwccly TER

Jirm Hrmser, S Yol Sen Uaimndy, Clau

Fasom Toleds, Hagoe Theeriin hpan

Spoaal §camen Do Lhan

Misicen e de, B Lntiols o Seiswe wud Tochud o, opa
Grun T e Sentyy, Nnign sop Tachnclorie] Thunen iy, iy pos
Wriyunjon Chakah ady T Ele azpuc Inda
Tutonal § e men Lo Chas

Flossodly Lo, Tho H e B cser B b b Thuver iy, B ouer B ces
Tohikhe Totdn, TTAT, Tapn

Tebvm Exoalen. Enol o Thosenil Jopun

SnmeiSoe, 1?5, A*STRE, Sampoo

P bty Co-C

¥ onbiaTich Toticr Tk i, Tapn.

T oo Ha Gowmo Farl ek of Soence ool Tedmdom, o
“Themms Fossy 7 by, Trisglmy Theioer iy, Chitm.

i I Tan T T tioem 1500 Tut-aen Tiameniin Thiran
Clale C1 1T 4, Tla mowsad T dg,

P ubbcahont o Chan

X calincm Fajhans, Ersnd Tamm i, Jum o

Wip oo Theen- munyio, Chingromi T iy, Tladnl,
Firanad Clan

Bopipua Sumpuass, Buagrk ok Thsindy, Thaikd

Subadssion of Papers Puirst Exerdmag, FC T, Thaikad
Frospective authors ate insite d to submit either full papers, up to 10 pages in lemsth, or short i';_"lh_‘;“"E""“'x“C}““ sz e

papess up to 4 paresin length, where full papers wall be for the snrle-track osal presentten and o .y Tnic e, Clin seymn Usirens g, Thaduasd
short papess will he mosfly for poster presentafion The conference procecdings of the Main  5etapoes Promos, FWTTL Thdkal
ot fene e sl be poubliche d, available and maintaine 4 at the APSTEA wehsite. Genemal Becrennes
Them pon Clinche vl EKMOTT,
& Tmpactant Dates Brooan e Eaerdnmacnlp oy EMUTT, Tiedead
Froposals for Special Sesgons; Forum, Panel & Tutorial Sesd ons

eIz ifl Specid Sessiong
1] ﬁf: cep e

s wf Came a

E-nail : [eg@apsqn‘&ﬂld.o .4
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Nakhon Ratchasima, Thailand May 14-17, 2014

ECTI-CON 2014 is the eleventh annual international conference organized by Electrical Enginaering/Electronics, Computer, Telecom-
munications and Information Technolagy (ECT |} Assaciation, Thailand. The conference sims to provide an international platform to prasent
technological advances, laurch new ideas and showcase research work in the fisld of electrical engineenng, electronics, computer, tele-
communications and information technology. Accepted papers will be published in the Proceedings of ECTI-CON 2014 and will be avail-
cble via IEEE Xplore: Acceptance will be based on quality, relevance and originality.

Committes ECTI - CON 2014
Advisary Gommites

WMonal Kralrlksh (MITL)
Frabihas Chongatitvatana (GL)
Rangsan Wongsan (SUT)

Steering Committes

Tomoak Sato (Hirosaki U, Japan)
Yoshihim Matsu (TNET, Japan)

Kou Yamada (Gunma L, Japan)

Fray oot Akkaraekthalin (KMUTNE)
Maniemon Viettanapongsakorm (KMUTT)
Tuptir Anghkaew (SLY

Kaosin Chamnongthal (KMUTT)

General Chairs
Fray oot Akkaraekthalin (KMUTNE)
Chutima Prommak (SUT)

General Co-Chalr
Somask Vanit-Anunche (SUT)

General Secrotary
Wipawea Hattagam [SUT)

Special session Chairs
Yoshinim Mazui (TNGT, Japan)
Thenstchal Kuworswenichpong (SUT)

Exhihition and Sponsar Chalrs
Rangsan Tongte (SUT)
Chanchai Thongsopa (SUT)
Fraynih Kumsawsat (SUT)

Publicity Chairs

Kou Yamada (Gunma U, Japan]
Kongpol Arearak (SUT)
Kongpan Areersk (SUT)

TPC Chair
David Banjerdpongchai (SL)

TPC Co-chairs
Kamaol Kasmarungs [NECTEC)
Boon Hee Seeng (NTU, Singapore)

I PO S Ty i

Lizw Soung Yue (UTAR, Malayais)
Aduwati Sall (UFM, Malaysia)

Jdishiua Ghen {Saimans, Shina)

Tormoki Watanabe (TIT, Japan)

Kezushi Makens (UEC, Jepan)

Lin Liu {UNISA, Australia)

hai-Shun Antony Lui (UG, Australia)
Knnstanty Blelkowski (UG, Australia)
Kesorn Waavar (U of Southampton, LK)
Dan Juncu (Sambridge Consultants, LK)
Semh Les (Mango Solutions, LK)

Woon Hau Ghin [Toshibe Lab, UK)
Kenedy Aliila Greyson [DIT, Tanzani &)
Ximobing Hou (CCSU, USA|

Shuju W [CSOSU, USA)

Chatree Sargprachathanarak (Natapp, LS4)

Call for Papers:

The program of ECTHGON 2014 will consist of regular technical aessions and special sessions. Topics
of interest for submission include, But are not restricted to:

Area 1) Device, Circuits and Systems: Semiconductor Davices, Analog Circuits, Digitsl Ciroults,
Wisad Signal Circuits, Nonlinear Gircuits and Systems, Sensing and Sensor Networks, Filters ant Data
Convarsion Cirouits, RF and Wirslsss Circuits, Photonio and Optoslectronic Circuits, Low Pows: Design
and YL3 Fhysical Design, Biomedical Circuits, Assembly and FPackaging Technologias, Test and
Faliability, Advanced Technologiss (e MEMS and Nans-alscironic Dewess, Metamatsrials), Agntron-
ics, Embedded Systerms;

Area 2} Computers: Compuler Architacture, Somputational Blology and Bioinlormetics, Knowledge
and Data Engineering, Learning Technotogies, Multimadia Services and Technologizs, Mobile Comput-
ing, Parallsi/Distributsd Computing and Grd Compating, Pattern Anzhmis and Machine Intsligences,
Software Engineering, Visualization and Computer Sraphics;

Ares 3] Infarmation Technology: IT Bio/Medical Enginesring, Bioirformetics and Applicetions, Ontol-
oy, Business and Informaetion Systerms, Information Secunty and Forensics, Informeation Retrieval,
Data Mining; Knowi adgs Management, Eledronic Commerce, Health and Medical Informatics, Hylbrid
Information Technology

Ares 4) C ication Sy ;- Cor ion: Theory and Infomation Theooy, Antenns and
Fropagation, Microwsve Theory and Technigues, Modulation, Coding, Ghannel Analysis, Network
Da=ign, Network Protocolz, Metworks Managsment, Opbical Communicetions, Wirslsssflobile Com-
municaiens & Technologies, Gresn Wireless Networks, Green Radiog

Area 5) Controls: Control Thaory and Applications, Adaptive and Learning Conbrol Systems, Fuzzy and
Mawral Control, Mechatmnics, Marufacturing Gonbrol Systems and Applications, Process Control
Systems, Robotlcs apd Automation;

Area B) Electrical Power Systems: Powsar Engineesding and Power Systems, Electremagnesic Gompat-
ibility, Erergy Comvsmsion, High Yoltage Enginesrng end Insulation, Powes Dslrerny lluminetion,
Ranewableddltematve Enacgy, Energy Pelicy and Flanning;

Area T) Power Electronics: Fower devicss snd components, Powsr Quality Controd, Harmanic Angly-
3is and Compensations, Switching Circuitz and Fowsr Corverters, Motors and Drvives, Smart Grid,
Dhistnbution Generation and Elsctncal Yehicles, Photovoltaic Materizls and Solar Calls;

ArcaB) Signal Processing: Signal Procassing Theory, Digial Signal Procassing Algodthms, Digilal
Filter Design & Implemsntaton, Armay Processing, Adeptive Signal Processing, Audio, Spssch and
Lenguage Processing, Image ard Vides Processing, Medical Zigral Frocessing, Medics! Imaging;

Faper Submission: The review process of ECTIHZON 2014 i3 double-blind”. Themfone, papers must
be submittad without autbor's names and aflilizbions eppeanng In the menuscripts =ubmitted for revise.
Frozpactive authors ars invited to submit eviginal Il papers without author's names and affiliatons, in
English, of Tour o s (-8 pages instandard IEEE tan-oolumn format only, reporting thalr odginal work
and results, appl aredor implementation in one or more of the listed opics. Paperformat (Coc)
LaTeX] can be downloaded at httpzfewwscticon20 14.org,

Website: hilpy e soticon20 44 oy,
httpuiwany facebook comEAiCon2D1s
Contact Address:

School of Tédecommumecaton Engnesring
Suranares University of Technolooy
Makhon Ralchasima, Thailand 30000

Tal: +68 4422 4592, Fax: +85 4422 4506

Important dates

= Full paper submission due date: Jenuary B 2014
= Mobification of accaptance: March 8, 2014

+ Camasma-ready papsr submission: April 1, 2014

* Authors and Early-bird registration: April 1, 2014
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ECTI Who's Who

President:
Prabhas Chongstitvatana (CU)

Advisory Board:
Monai Krairiksh (KMITL)

Vice President:
Prayoot Akkaraekthalin (KMUTNB)

Board Committee:

Apirat Siritaratiwat (KKU)

Chiranut Sa-ngiamsak (KKU)
Jukkrit Tagapanij (MUT)

Pornchai Supnithi (KMITL)

Rujipan Sampanna (BU)

Somsak Choomchuay (KMITL)
Surachai Chaitusaney (CU)

Titipong Lertwiriyaprapa (KMUTNB)

TC (Electrical Engineering)
Suttichai Premrudeepreechacharn
(CMU)

TC (Electronics)
Karel Sterckx (BU)

TC (Computers)
Putchong Uthayopas (KU)

TC (Telecommunications)
Kamol Kaemarungsi (NECTEC)

TC (Information Technology)
Kosin Chamnongthai (KMUTT)

TC (System Control)
David Banjerdpongchai (CU)

TC (Signal Processing)
Vorapoj Patanavijit (ABAC)

Secretary:
Pairin Kaewkuay

Headquater:

ECTI Association

Sirindhon International Institute of
Technology

131 Moo 5 Tiwanon Rd.,Bangkadi
Pathumthani 12000, Thailand

Tel: 02-5012578

E-mail: ecti.secretary@gmail.com
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