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Launching the ECE-graduate program 

Within this issue of BU-CROCCS Updates, we would like to introduce the newly established inter-

national, research-based, electrical and computer engineering postgraduate program of Bangkok 

University, which will start with the new Academic Year in August 2015. Successful applicants 

will carry out investigative work in the following research centers, which form the Bangkok Uni-

versity Innovative Technology Unit (BU-ITU) : BU-CROCCS (http://bucroccs.bu.ac.th) and BU-MIT 

(http://mit.science.bu.ac.th) 

The premises of BU-ITU are located on the 6th floor of the School of Engineering at the Rangsit 

campus of Bangkok University, and consist of laboratory spaces, meeting rooms as well as office 

space for its researchers and research students. All are in close proximity, facilitating interaction 

between members of BU-ITU. Postgraduate candidates carry out research in areas of which 

there is in-house expertise. A brief outline of these areas is also included in this issue. For more 

detailed information, please refer to the research sections of the websites of the two research 

centers mentioned above. For more information regarding the postgraduate programs, and on-

line application, please refer to http://ece-grad.bu.ac.th.  

BU-CROCCS has a constant flow of internship students and some of these students share their 

work in this issue as well. 
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BU-MIT 

Bangkok University Multimedia and 

Imaging Technology is another research 

center under the Bangkok University 

Innovative Technology Unit (BU-ITU). 

The research team is  led by Dr. 

Worawat Choensawat and Dr. Kingkarn 

Sookhanaphibarn, working at the 

School of Science and Technology.  The 

center’s research interests are in the 

multimedia development and system 

support tools, and case studies of mul-

timedia applications for education and 

humanities.  

For more information:  

http://mit.science.bu.ac.th/ 

Internship at BU-CROCCS 

During the past quarter, BU-CROCCS 

hosted several undergraduate and 

graduate students from Valore institute 

of technology (India), Institut Universi-

taire de technologie de Dijon (France) 

and Institut Universitaire de technolo-

gie de Angoulême (France) .  
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Graduate program details 

Two degrees are offered by the 

graduate program: masters’ of engi-

neering (M.Eng.) and doctoral of 

engineering (D.Eng.) in electrical and 

computer engineering (ECE).  The 

core requirement of these programs 

is the completion of a substantial 

research project, which is written up 

as a thesis. Students are expected to 

critically investigate an approved 

topic and to demonstrate an under-

standing of research methods appro-

priate to their field. 

Students will be working alongside a 

team of faculty and researchers at 

the school of engineering on cutting 

edge-research.  

Students will be provided with the 

background needed and comprehen-

sive skills training. Strong emphases 

are put on communication skills, 

research methodology and technical 

writing as well. 

 

Thesis and Research Topics  

 Optical Communications 

 Software Defined Communica-

tion Systems 

 Embedded Systems 

 Image Processing 

 Nanotechnologies 

 Sensors and sensors Networks 

 Multimedia 

Master of Engineering in Electrical and Com-

puter Engineering is research-based pro-

gram. Total credits for the thesis of the pro-

gram are 36 credits. Even though the pro-

gram is research program, students are re-

quired to take some foundation courses such 

as research methodology, seminar, or other 

related courses with no credit. In addition, 

the students are also required to participate 

in academic events such as academics con-

ferences, symposium, workshop, seminar, 

and etc. 

Total Credits 36 Credits 

1) Fundamental and Basic Topics (no credits) 

 Research Methodology 

 Seminars 

2) Thesis 36 Credits 

Course descriptions 

PL 171 Research Methodology: The course 

focuses on introducing students to research 

topics and methodology, including critical 

thinking, scientific responsibilities, academic 

ethics, scientific writing, and publication. 

They will be trained on oral and written 

technical presentations on individual re-

search, journal articles, or design projects 

PL 172 Seminars: The course focuses on how 

to think and analyze systematically for re-

search and presentation. Also, in this class, 

students may be required to attend seminars 

and presentations related to their research 

topics such as conference presentations and 

workshops. The student will be required to 

summarize and present the outcome of his/

her experience. Several guest speakers and 

excursions may be arranged for the students 

in this class. Moreover, knowledge on entre-

preneurship may be included. 

ECE 600 Thesis: The course focuses on inde-

pendent research work under the guidance 

of the designated student supervisor related 

to the thesis work. This includes data analy-

sis, thesis proposal preparation, and thesis 

preparation. 

Graduation Requirements  

The students must meet the following re-

quirements to graduate with the M.Eng in 

Electrical and Computer Engineering 

1. Completion all the required courses of 

the program 

2. Pass all the required Examination 

(Proposal and Final Defense) 

3. Pass the English qualification test as 

specified in the program. 

4. Have at least one publication to the 

international conference proceedings 

(with peer reviews) or international 

journal (with peer reviews) in well-

known database, i.e., ISI, SciMargo, 

Elsevier, etc. All costs and expenses 

including airfares, accommodation, and 

others that might occur for attending 

the conference fall under the student’s 

responsibility. 

Time Limits 

All requirements for the degree must be 

completed within a minimum period of 2 

years and a maximum of 5 years. 

The program offers two graduate degrees: Masters’ of engineering and 

Doctoral of engineering. 

Program in brief 

Master of Engineering 
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Students interested in the graduate 

program can apply online through 

the following link 

ece-grad.bu.ac.th 

All Materials/Credentials Required in 

Submitting a Completed Application 

must be submitted directly to: 

The Graduate School,  

School of Engineering, 

 Bangkok University, 

9/1 Phaholyothin Road, Khlong 

Nung, Khlong Luang District, Pathum 

Thani 12120 

Email: engineer@bu.ac.th 

             ece-grad@bu.ac.th 

Tel: 02 902 0299 Ext. 2620 

Application deadline 

All documents should be submitted 

three months before the regular 

semester for international students 

and one month for Thai students. 

Doctor of Engineering in Electrical and Com-

puter Engineering is research-based pro-

gram. Even though the program is research 

program, students are required to take some 

foundation courses such as research meth-

odology, seminar, or other related courses 

with no credit. In addition, the students are 

also required to participate in academic 

events such as academics conferences, sym-

posium, workshop, seminar, and etc. 

The curriculum for the doctoral program in 

Electrical and Computer Engineering are 

divided into 2 tracks based on previous de-

gree of the students. 

Track 1: For students holding 

master degree  

Total Credits 48 Credits 

1. Fundamental and Basic Topics (no credits)

 Research Methodology 

 Seminars 

2. Thesis 48 Credits 

Track 2: For students holding 

Bachelor degree 

Total Credits 72 Credits 

1. Fundamental and Basic Topics (no credits)

 Research Methodology 

 Seminars 

2. Thesis 72 Credits 

Semester Period 

Semester 1 August – December 

Semester 2 January – May 

Summer Semester (if applicable) June – July 

Course Descriptions 

PL  171  Research Methodology: The course 

focuses on introducing students to research 

topics and methodology, including critical 

thinking, scientific responsibilities, academic 

ethics, scientific writing, and publication. 

They will be trained on oral and written 

technical presentations on individual re-

search, journal articles, or design projects 

PL  172  Seminars: The course focuses on 

how to think and analyze systematically for 

research and presentation. Also, in this class, 

students may be required to attend seminars 

and presentations related to their research 

topics such as conference presentations and 

workshops. The student will be required to 

summarize and present the outcome of his/

her experience. Several guest speakers and 

excursions may be arranged for the students 

in this class. Moreover, knowledge on entre-

preneurship may be included. 

ECE  600  Thesis: The course focuses on inde-

pendent research work under the guidance 

of the designated student supervisor related 

to the thesis work. This includes data analy-

sis, thesis proposal preparation, and thesis 

preparation. 

ECE  700  Thesis: The course focuses on inde-

pendent research work under the guidance 

of the designated student supervisor related 

to thesis work. This includes data analysis 

and thesis preparation. 

ECE  800  Thesis: The course focuses on inde-

pendent research work under the guidance 

of the designated student supervisor related 

to thesis work. This includes data analysis 

and thesis preparation. 

Graduation Requirements  

The students must meet the following re-

quirements to graduate with the D.Eng in 

Electrical and Computer Engineering 

1. Completion all the required courses of 

the program 

2. Pass all the required Examination 

(Candidacy, Proposal and Final De-

fense). 

3. Pass the English qualification test as 

specified in the program.  

Admission 

Doctor of engineering program 4. Have at least one publication to 

an international journal (with 

peer reviews) in well-known da-

tabase, i.e., ISI, SciMargo, Else-

vier, etc. All costs and expenses 

including airfares, accommoda-

tion, and others that might occur 

for attending the conference fall 

under the student’s responsibil-

ity. 

Time Limits 

For students holding Bachelor de-

gree, all requirements for D.Eng. 

must be completed by within a mini-

mum period of 4 years and a maxi-

mum of 8  years. For student holding 

Master degree, all requirements for 

the degree must be completed with a 

minimum of 3 years and a maximum 

of 6 years. 
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Research areas included in the program 
Optical communications 

Modern optical transmissions benefit from 

lower costs and higher computational 

speeds of digital signal processing (DSP) 

hardwares.  Accordingly, advanced modula-

tion techniques such as orthogonal frequen-

cy division multiplexing (OFDM) are being 

considered for optical transmissions.  Re-

search activities at BU-CROCCS include 

mathematical analysis on transmission per-

formances of optical OFDM with intensity 

modulation and direct detection (IM/DD), 

equalization techniques for OFDM transmis-

sions over dispersive channels, and optimal 

signal precoding and combining for multi-

input multi-ouput (MIMO) transmissions 

with IM/DD. 

In the context of networking, modern optical 

networks are designed taking into account 

energy efficiency.  Several protocols and 

device features, e.g., putting inactive mod-

ules into the sleep mode, have been de-

signed to enhance the energy efficiency of 

optical networks.  Research activities at BU-

CROCCS include energy-efficient routing and 

multiplexing of traffic for high-speed optical 

switching networks, and energy-efficient 

medium access control (MAC) protocols and 

algorithms for optical access networks.  

Software defined radio/ commu-

nications    

To alleviate the lack of experimental hard-

wares for teaching digital communications 

in developing countries such as Thailand, BU

-CROCCS researchers have developed labor-

atory kits for basic demonstrations of key 

concepts in digital communications.  The 

implementation of these kits is based on the 

software defined radio/communication con-

cept, which allows using the same set of 

hardwares for different laboratory activities.  

Commercially available field programmable 

gate arrays (FPGAs) are used as basic build-

ing blocks, which are connected to 

digital-to-analog converter (DAC) and 

analog-to-digital converter (ADC) cir-

cuits that are developed within BU-

CROCCS. 

Nanotechnology 

Research work in the area of nano-

technology involves designing, fabrica-

tion and characterization of devices 

based on nano-structures for applica-

tions in sensing and telecommunica-

tion. The design and optical characteri-

zation are carried at Bangkok Universi-

ty. The fabrication process, either 

chemical or using lithographic tech-

niques are performed at our collabora-

tors at NECTEC and AIT.    

For example Dielectric nano-wires/

waveguides are investigated for optical 

sensing utilizing optical scattering and 

surface plasmon resonance. The devic-

es are fabricated using nano-imprint 

technology at NECTEC from a silicon 

master that was done at TMEC. 

Another approach of nanostructure 

realization is chemical growth of parti-

cles and rods. Zinc oxide nano-rods are 

investigated due to their unique 

scattering properties which can be 

controlled by the growth parameters.  
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Image processing 

One of the themes of center is related to 

image processing mainly towards applied 

research. Our approach is to combine the 

use of image processing algorithm with ma-

chine learning theory in order to develop 

specific applications. There are different 

applications such as biomedical imaging, 

object tracking, meat grading, image stitch-

ing. 

The biomedical research focuses mainly on 

skin image analysis and cervix cancer grad-

ing. Analysis of skin image involves the de-

velopment of light propagation model in 

skin, skin parameters extraction, disease 

segmentation (in collaboration with 

Chulalongkorn Hospital, Thailand) while cer-

vix cancer grading targets to evaluate and 

quantify the usefulness of a new biomarker 

used for the diagnosis of cervical neoplasia 

(in collaboration with NECTEC, Thailand). 

Sensors and sensors networks 

The research work in BU-CROCCCS in the 

field of sensors/sensors networks varies 

from developing sensors utilizing different 

technologies at the physical layer to the sys-

tem level of a network of sensors.For exam-

ple, the wireless sensor networks research 

group at BU-CROCCS conducts research on a 

variety of systems, networking and data 

management issues in data-centric sensor 

networks.  

Mobile ad-hoc network (MANET) for in-

stance is ideally to be used in emergency 

situations like natural disasters, military 

conflicts, emergency medical situations etc. 

Today, MANET is required to support in-

creasing demand for multimedia communi-

cations. Maintaining real-time media traffics 

such as audio and video in presence of dy-

namic network topology is particularly chal-

lenging due to high data rate requirements 

and stringent delay constraint especially 

when wireless nodes are generally have 

limited resources in battery power and 

bandwidth. The challenge to routing proto-

col stems from the need to maintain reliable 

routes with QoS assurance, minimum con-

trol overhead, and energy consumption.  

At the physical layer, several sensors are 

developed based on scattering, absorption 

and resonance utilizing micro and na-

nosctructure. Growth of ZnO nanorodsd on 

optical fibers allows light to scatter inside 

and leaks outside the fiber. Optimization of 

the growth prameters can yield to highly 

sensetive optical fiber based nano-sensor. 

The change in the environment alters the 

scattering properties of the rods and hense 

the amount of power couples in and 

leaks out. These changes are callibrated 

for sensing applications.  

Multimedia 

Research work in the area of nano-

Nowadays, digital technology and en-

tertainment have created new media 

possibilities and experienc-

es.Multimedia Technology is a broad 

field that covers the topics of web tech-

nology, mobile technology, image pro-

cessing, virtual reality, motion graphics, 

motion capture system, games and 

animations. Our multidisciplinary topics 

in Multimedia Technology offers the 

opportunity to develop in-depth 

knowledge. Doctoral candidates, in this 

field, must conduct research in the 

field, exploring new ways 

that multimediacan be incorporated 

with the real world problems.  

The doctoral candidates can develop 

their dissertation title under, but are 

not limited to, the current research 

projects of Bangkok University 

in Multimedia Technology. The first 

research project is a malicious code 

detection system for mobile operating 

systems, which has been financially 

supported by NRCT and NBCT. The pro-

ject is related to the knowledge of op-

erating systems, programming on client

-server architecture, Java program-

ming, user interface design, Android 

programming, and soft computing. The 

second one is an archiving system for 

dances and performing arts, which has 

been financially supported by 

NRCT.  The aim of the project is to col-

lect dance motion in digital forms such 

as animation, motion capture data and 

dance notation. The collected dance 

motion then will be applied to dance 

education.  
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Development of Texture Analysis 

Image Platform 

This project aims to develop a software 

package which can 

process several 

images and extract 

texture data auto-

matically. It con-

tains three main 

parts which are the 

development of a 

graphical user in-

terface, the imple-

mentation of both 

feature extraction 

algorithms and learning methods to define 

which features are relevant for a specific 

application. This platform is developed in 

Java. 

Texture analysis provides a many infor-

mation about an 

image. In order to 

extract this infor-

mation, one can 

use multiple algo-

rithms, however 

the process can be  

time-consuming 

for a large number 

of images. The goal 

of this project is to 

create software 

that automatically extracts numerous tex-

ture features for a list of images. The user 

can to choose one or several algorithms to 

analyse one or more images. The process is 

fully automated.  

The software also contains a learning meth-

od, which aims to determine a set of coeffi-

cients using a forward model linking a list of 

features to know results. Using such a mod-

el, one can, for example, automatically esti-

mate the intramuscular fat content of  pork 

based on a meat image  

Webcam based telescope 

project  

-This project is 

about the crea-

tion of a web 

application to 

control a tele-

scope. This tele-

scope is com-

posed of two 

cameras, a large 

angle and a 

small angle one, 

two servomo-

tors, and a gyro. Using an in-house 

online application, you can control the 

orientation of the telescope and have 

live stream from the cameras over the 

Internet. In addition, a sky map is linked 

to this application, and allows the user 

to orient the telescope toward any 

planets or stars he/she wishes to look 

at. A planet/star can also be tracked 

over time automatically . 
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Mathilde Perrot 

Institut Universi-

taire de technologie 

de Dijon, Université 

de Bourgogne, 

France  

Antoine Merlet  

Institut Universi-

taire de technologie 

de Dijon, Université 

de Bourgogne, 

France  

Gael Robin 

Institut Universi-

taire de technologie 

de Dijon, Université 

de Bourgogne, 

France  
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Structured Zinc Oxide nano-rods 

growth on plastic optical fiber 

My project title 

was “Controlled 

growth of ZnO na-

norods on the plas-

tic optical fiber for 

the optimum side 

coupling”. We 

worked on synthe-

sis of ZnO nano-

rods on the core of 

the plastic optical 

fiber, using the 

simplest method for the synthesis of nano 

particles ie. Hydrothermal method. In this 

process we manually remove the cladding of 

the fiber, clean the fiber core, and the seed-

ing process is done followed by growth pro-

cess. The growth process is done in a fur-

nace at high temperatures.  Following the 

synthesis, the samples were characterized 

using a setup having white light source, an 

aperture, and silicon based photo detector. 

The scattering property of the ZnO nanorods 

is used  for the coupling of light into the fiber 

core. 

Wireless Optical  

Communication on FPGA  

During this intern-

ship, I have to cre-

ate a support for a 

museum to send 

additional infor-

mation about a 

painting for exam-

ple. An LED lamp is 

used to transmit 

information by 

light in order to 

sendinformation in 

a lighted area to be 

read on a mobile 

support. I will use an FPGA card, pro-

grammed in Verilog with Quartus, to realize 

the transmitter and the receiver. 

Structured Zinc Oxide nano-rods 

growth on plas-

tic optical fiber 

I am here to spend 

two months for an 

internship thanks to 

a collaboration be-

tween my school in 

France and Bangkok 

University.  

I am working at BU-

CROCCS laboratory 

but I am depending 

of BU-MIT.  

My work is to develop an artificial intelli-

gence (AI) bot for an international fighting 

video game competition. This AI is created 

using Java language. 

The contest consist in a fight between two 

AIs from two different teams and see which 

one is the best without any human interven-

tions. 

Image stitching of moon im-

ages taken by webcam based 

telescope 

My project at 

BU-CROCCS 

Laboratory is 

about image 

stiching. 

I work on astro-

physical image 

of the Moon 

and I have to 

obtain a mosaic 

of the Moon.   A 

set of overlap-

ping images is taken by an in-house 

telescope, 

The target is to detect features from 

different images and find their match 

within different images in order to cre-

ate a mosaic. It can be done by combin-

ing Harris's detector and SIFT (Scale 

Invariant Feature Transform). 

We aim to have an uniform image in 

term of contrast and brightness. So I 

have to create a script to perform com-

posite surface. The script load images, 

find match points between them to 

obtain a combined image, and smooth 

the the resulting image to obtain the 

final result. 
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Manjunath S. 

Vellore Institute of 

Technology (VIT), 

Vellore,  

India 

Michel Long  

Institut Universi-

taire de technologie 

de Angoulême , 

Université de Poi-

tiers, 

France  

Basile Yekpe 

Institut Universi-

taire de technologie 

de Dijon, Université 

Julien Neveu  

Institut Universi-

taire de technologie 

de Angoulême , 

Université de Poi-

tiers, 

France  
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BU-CROCCS in brief 

The center is founded as a unit to 

carry out both fundamental and 

applied research work in diverse 

areas of photonics, optoelectronic 

devices, optoelectronics, and com-

munication and control systems. 

Involving several members of Bang-

kok University and external collabo-

rators, the center utilizes the con-

cept of shared facility and expertise 

within the unit and between affili-

ates.  

BUCROCCS updates 

ISSUE 03 JUNE 2015 

As of June 2015, the web site of the center is now moved to a new address: http://bucroccs.bu.ac.th 

A new site for BU-CROCCS 

Bangkok University has  promoted three Thai and international 

students to receive Ph.D. scholarships (three years period) to 

TU Dortmund (Germany) and Limerick University (Ireland).  

The center will as well welcome four staff members from City 

University  (UK) and Frederick University (Cyprus), one Ph.D. 

student from University of Oradea (Romania) and three mas-

ters ’ students from  Frederick University  (Cyprus), UT Dort-

mund (Germany) and Wroclaw University (Poland). 

Erasmus Mundus mobility  

The center has welcomed several internship students from different academic institutions during the past four month.  A total of 10 stu-

dents from:  IUT-Angoulême (France), IUT-Dijon (France), VIT (India) and University of Malaya (Malaysia). 

Internship students from several institutes 

A BU-CROCCS research team, led by Dr. Poompat Saengudomlert, received a 1.2-million-Baht 

grant from Thailand Research Fund (TRF) to develop digital communication lab kits for voca-

tional schools.  

Research grant from TRF for developing digital communication lab kits  

BU-CROCCS highlights 
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