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Journey of Bits: An Interactive Exhibit 
on Digital Communications 

BU-CROCCS members, in collaboration with School of Architecture and 

School of Engineering, Bangkok University, and the National Science Muse-

um of Thailand, have developed an interactive exhibit on digital communi-

cations entitled “Journey of Bits.”   

Motivated by the fact that, despite everyday usages, most people find com-

munication technologies difficult to understand because data bits and com-

munication signals are typically invisible and untouchable, this exhibit offers 

visitors a lot of opportunities to experiment with bits and signals in order to 

develop some intuition on the basics of digital communications. 
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The exhibition brief 

With fundings from National Broadcasting and Telecom-

munications Commission (NBTC) of Thailand, the interac-

tive exhibit targets students from Grade 9 onwards as 

well as the general public.   

Located in Science Square on the 4th Floor of Chamchuri 

Square (next to Sam Yan MRT station), the exhibit is open 

every day from 10:30 to  19:30 with free admission until 

the end of September 2017. 
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Journey of Bits: The Exhibition 

 

 Introduction to Communication 

Lathe machine 

 Data Bits 

 Communication Signals 

 Physical Media3D printers 

 Communication System Re-

sources 

 

Zone 1: Introduction to Commu-

nication Systems 

Background information on electronic com-

munication systems is given, including a brief 

timeline of important developments and an 

introduction video for the exhibit.   

Zone 2: Data Bits  

How information (texts, images, and videos) 

is converted into data bits is explained.  In  

Zone 3: Communication Signals 

Visitors can specify data bits that are then 

converted into signal waveforms shown on 

screens and transmitted from transmitters to 

receivers.   

Zone 4: Physical Media 

Wireless and optical transmissions are 

demonstrated.   

Zone 5: Communication System 

Resources 

The relationship between the data rate and 

the signal bandwidth is explained.  In addi-

tion, example signals resulting from resource 

sharing among multiple users based on 

time/frequency/code division multiple ac-

cess (TDMA/FDMA/CDMA) are displayed. 

 

The exhibition is divided in five main zones 

The exhibition 
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Introduction video and timeline of 
key developments in communication 
systems 

 

 

 

Poster for sinusoidal signals and their 
properties 
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Video clip with “Miss Zero” and “Mr. One” as narrators 

There are two types of interactive stations: 

software applications operated on 

touchscreen computers, and hardware 

demonstrations on which visitors can per-

form simple experiments through push 

buttons.   

software-based station 

Software-based station allows visitors to 

type in a short text message and see how 

the message is converted into information 

bits, and vice versa.  Another software-

based station allows visitors to visualize 

communication signals simultaneously in 

time and frequency domains in order to 

understand the difference between base-

band and passband transmissions. 
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Journey of bits: Inter-

active stations 

Hardware-based stations  

Hardware-based stations contain software 

defined communication systems based on 

field programmable gate arrays (FPGAs) 

together with digital-to-analog converter 

(DAC) and analog-to-digital converter 

(ADC) circuits developed within BU-

CROCCS.  One hardware-based station 

allows visitors to specify one byte (8 bits) 

of information to be transmitted repeat-

edly using pulse signals which are then 

displayed on screen.  Visitors can push 

switch buttons to change the bits and 

observe how the signal waveform changes 

in real time.  Another hardware-based 

station allows visitors to experiment with 

transmissions of bits through optical fi-

bers.  Visitors can 

guide the trans-

mitted optical signal 

either to enter the 

receiver unit for bit 

reception, or to 

reach a black screen 

so that light flicker-

ing corresponding to 

the bit pattern can 

be observed easily. 

Hardware-based interactive station 
showing signal waveforms based on spec-
ified bits 

Software-based interactive station 
for conversion between texts and infor-
mation bits 

Hardware-based interactive station showing signal waveforms 
based on specified bits 
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The 2nd edition of the Mini-conference 

took place Tuesday 13th December 2016. 

The event’s aim is to allow internship stu-

dents to present the work they carried out in 

the laboratory and at the same time show to 

a wider audience (companies/research cen-

ter) the research they carried out in the la-

boratory. All day long, students and interns 

presented their projects in front of a jury 

mostly composed of staff members. 

This year, the keynote speaker of the confer-

ence was Prof. Fabrice Meriaudeau from 

University Teknology Petronas in Malaysia. 

He presented his work on biomedical imag-

ing and image processing for retina image 

analysis. 

There were 4 different themes: 

Imaging and image processing, 

opto-electronics, communication 

systems and a last one entitled 

control and machine inter-

face.Among the different presen-

tations, there were numerous 

projects such as SMA-actuated 

humanoid hand and develop-

ment of a webcamera based 

multichannel spectrometer.  

During the conference, presentations were 

evaluated. The rate system is based on the 

global project and the work done but also 

on presentation skills.  For this edition, the 

award for best presentation went to the 

project entitled “Optical Transducer Based 

On Guided Mode Resonance Reflection 

Spectroscopy” presented by Stef Van-

campenhout, intern at BU-CROCCS 

from KU Leuven (Belgium). 
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The mini conference topics 

Second edition of  BU-ITU Mini 

conference 

Prof. Fabrice Meriaudeau from Universi-
ty Teknology Petronas in Malaysia, pre-
senting his work on biomedical imaging 
and image processing for retina image 
analysis  

Best student presentation 

Mr. Stef Vancampenhout, a masters in-
ternship student from KU Leuven school 
of Engineering, presenting his work on 
low cost reflection spectrometer based 
optical transducer for biomedical sensing 
applications. 
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On 12 October 2016, BU-CROCCS organized 

a cultural field trip to Ayutthaya, which was 

the capital city of Thailand from 1350 to 

1767.  A total of 15 BU-CROCCS members, 

including faculty members, graduate stu-

dents, and internship students, joined this 

one-day trip.   

The places visited include several temples 

(Wat Yai Chai Mongkol, Wat Phanan Choeng, 

Wat Mahathat, Wat Phra Si Sanphet, Wat 

Lokayasutharam), where a wide variety of 

art works as well as Buddhist cultures can be 

observed.  The group also visited Ayuttaya 

History Study Center, which is a museum for 

historical information.  The trip ended with a 

visit to Ayothaya Floating Market, with sev-

eral restaurants and souvenir shops. 

Motivated by the fact that BU-CROCCS 

working environments are quite internation-

al, the field trip aimed to provide BU-

CROCCS members with some cultural expo-

sure to Thai history, as well as some oppor-

tunities to relax outside our research labs. 

BU-CROCCS first cultural field trip            Issue 6, 2016 

BU-CROCCS first cultural field trip  

Some of BU-CROCCS members at Wat Mahathat, the old city of Ayutthaya. The members from left to right are: 

Dr. Romuald Jolivot, Dr, Poompat Saengudomlert , Mr. Manjunath Somarapalli, Mr. Gael Robin, Mr. Sarbagya Buddhacharya, Mr. Sataya 
Boonchaleaw, Ms. Daisy Sarma, Ms. Asmar Aming (Mahidol University), Mr. Kankan Swargiary (Intern from Assam Don Bosco University, 
India), Mr.  Marios Theodosiou (Intern from Frederick University, Cyprus), Mr. Anastasios Ballas (Intern from Patras University, Greece), 
Mr. Anant Shukla (BURL), Mr. Stef Vancampenhout (Intern from KU Leuven, Belgium), Dr. Waleed Mohammed (carrying Adel Moham-
med), and Mr.  Tossaporn Santad (BU-MIT).     

 

Mr. Gael Robin. Mr. Sarbagya Bud-
dhacharya, Mr. Kankan Swargiary  and 
Ms. Asmar Aming at the Wat Yai Chai 
Mongkol during the field trip. 
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Optical Trans-

ducer Based On 

Guided Mode 

Resonance Re-

flection Spec-

troscopy  

The aim of the opti-

cal Guided Mode 

Resonance (GMR) 

transducer is to 

measure changes in the refractive index of 

the environment at the GMR chip interface 

with a highly sensitive, low cost platform. 

The high sensitivity is needed to make the 

transducer valuable for further scientific 

research while the low-cost goal lowers the 

threshold for researchers, academics and 

students alike to use it in the first place. The 

GMR chip is an optical device made out of a 

transmission grating and a waveguide which 

is transparent for all wavelengths but reflec-

tive for the diffracted wavelength’s angle 

that matches the guided mode of the wave-

guide. This guided wavelength depends 

mainly on the refractive index of a sample at 

the GMR chip interface. The measurement is 

obtained by illuminating the GMR chip from 

below, then the reflected light is deflected 

by a beam splitter towards a high precision 

reflective diffraction grating. This grating 

separates the incident light into wavelength 

dependant angular components called the 

spectrum, which is then captured by a low 

cost webcam. The raw image frames are 

then handled by Graphical User Interface 

(GUI) based image processing algorithm that 

performs region of interest cropping, filter-

ing and visualisation of the results. 

Development of 

a controling in-

terface for a mul-

tispectral camera   

Multispectral imaging 

has gained increasing 

interest over the re-

cent years in the medi-

cal field. Its interest is the higher spectral 

information provided allowing quantifica-

tion of different parameters such as for the 

skin, the amount of melanin and hemoglo-

bin. The project is to develop a controlling 

interface for a low-cost multispectral cam-

era. The system combines a grating system 

(for the spectral dispersion), a motor for the 

scanning and the monochrome camera for 

the image acquisition. The interface syn-

chronizes the rotation of the motor with the 

camera, allowing the acquisition of a multi-

spectral image. The interface also incorpo-

rates acquisition-setting functions 

(acquisition time, number of images, etc.), a 

database for patients’ management. The 

goal is to simplify the use of the multispec-

tral to general users.  

Market study for 

the commerciali-

zation of BU-

CROCCS research 

outcome   

In recent years, re-

search has been shift-

ing to the digital world 

for many aspect of 

daily life, one being 

make-up testing. The project aims to 

realize market studies about the prod-

uct DigiKup. Digikup is a digital makeup 

platform, it allows people to virtually 

but realistically test make up without 

having apply it on themselves. Overall, 

the work is to define a potential way to 

commercialize it. It involves the realiza-

tion of market studies, for this task it is 

required to create surveys and adver-

tisement. It also includes the creation 

of multiple databases like a makeup 

brand database or a makeup company 

database to incorporate their make up 

in the system and potentially collabo-

rate with m. One of the final tasks is to 

establish partnership with companies 

to increase the popularity of the system 

and to commercialize it  

Arduino 

Platform with 

TFT screen 

portable de-

vice towards 

smart environ-

ment applica-

tion   

The purpose of this 

project is to develop an interactive Ar-

duino based multi sensors platform 

with TFT screen portable device to be 

used in a smart environment applica-

tions. That can include museums, hos-

pitals or gaming. Multiple media files 

are to be stored in an SD card where 
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Stef Vancampen-

hout  

KU Leuven,  

Belgium 

Best presentation 

Students’ talk 

Alexis Badet   

University of 

Burgundy  

Nikolas 

Michail  

Frederick 

University, 

Cyprus 

Camille  

Despagne  

University of 

Burgundy, 

France 
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the contents are to be displayed on the TFT 

screen through the input selection. One po-

tential input is integrating an optical wireless 

communication port. Depending on the us-

ers location different information are re-

ceived and display the corresponding con-

tent in the SD card. 

Development 

of a webcamera 

based multi-

channel spec-

trometer 

The main objective 

of this work is to 

develop an image 

processing based 

multi channels spec-

trometer software. The input is a frame tak-

en from a previously developed webcamera 

based spectrometer.  The signal could be for 

a surface plasmon resonance (SPR) for in-

statnce. The different spectra are extracted 

from the dispersion images captured by the 

webcamera. Different regions in the image 

correspond to different spectrum. A graph-

ical user interface (GUI) is developed for 

continues reading. 

Interview with the second ITU-

Mini Conference best 

presentation award winner 

By: Ms. Camille Despagne 

Q: Hello Stef, can you introduce yourself? 

I’m Stef Vancampenhout, I’m 23 years old, I 

come from Belgium and study at the KU Leu-

ven school of Engineering. I’m here in Thai-

land for my master thesis research which is 

the last part of my master of science degree 

in electronics ICT. 

Q: Can you describe your project in few 

words?  

We’ve been making an optical transducer 

that should be both low cost and still with 

high precision, to measure the refractive 

index of a certain sample. 

Q: Did you realize everything on your pro-

ject, or the base was already done?  

There was an experimental set-up using 

expensive lab-grade components so the 

concept was already tested. We designed a 

similar setup using cheap components and 

tried to achieve similar performance. 

Q: Did you worked alone on the project or 

you had a team?  

The read out system and software was de-

veloped by me with help of Dr.Waleed at 

BU-CROCCS and the optical component 

were provided by Dr. S Boonruang (Nick) of 

NECTEC.  

Q: Is the project completed now? 

We’ve done a system response test and 

achieved an RIU figure (the smallest change 

in refractive index we can measure) of . This 

is sensitive enough for the prototype to be 

used for scientific sensing applications. The 

total product cost is around 800 bath 

(around 21 euros as of December 2016), 

making it attractive for students, academics 

and researchers alike. 

 

Q: Did you encounter any difficulties? 

We’ve worked on the transducer for 

about 4 months. The main problem we 

encountered was a failure with the 3D 

printer delaying the project by several 

weeks. Also since I’m an electronic guy 

I had little to no knowledge about op-

tics and photonics which I had to ad-

dress as the project came along. 

Q: Did you expect to reach the first 

place during the Mini-Conference? 

I tried my best to make a nice presenta-

tion but I have seen many good presen-

tations that day which made it really 

hard to tell which one was the best. I 

was really happy of course because it 

confirmed the quality of the presenta-

tion which I will use for my thesis de-

fense in Belgium. 

Q: What are your projects now?  

First, I will have 2 weeks of vacation in 

Thailand. After that I will return to Bel-

gium to defend my thesis and receive 

my graduation. And later on I will try to 

find an interesting job where I can fol-

low my interests. 
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Marios  

Theodosiou 

Frederick Univer-

sity,  

Cyprus 
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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 06 DECEMBER 2016 

Plastic Optical Fiber for Wide Field-of-View Optical Wireless Receiver   

In full internal collaboration, few BU-CROCCS members: Dr. Karel S., Dr. Poompat S. and Dr. Waleed M. 

have developed a successful demonstration of wide angle optical wireless receiver towards smart envi-

ronment applications. The work is published in SPIE Optical engineering (Vol. 55, Issue. 10, PP 106104-

106104, 2016)   

Initiation of a collaborative project on HbA1C diabetes detection read out system 

Two members from BU-CROCCS: Dr. Romuald J. and Dr. Waleed M. together with Dr. Sakoolkan B. 

from NECTEC (NSTDA) and Dr. Chamras P. from the department of bio-engineering (Mahidol Uni-

versity) have initiated a project for developing a low cost HbA1C optical sensors  for clinical use. 

The project is under revision for TRF funding. The team has demonstrated a successful  read out 

system and currently the focus is on real samples test. 

International visitors 

The center is currently hosting 9 internship students from different international and national institutions. In January 2017, the center is 

expecting two internship students : from VIT (India) and University of Malaya (Malaysia).  

Internship students from several institutes 

Currently the ECE-grad program is hosting  9 graduate students:  5 Doctoral and 4 masters. 

The program is welcoming two new doctoral students who will start their research work in 

January 2017. 

ECE-Grad in glance 

BU-CROCCS highlights 

6th floor, School of Engineer-

ing 

Bangkok University 

Rangsit Campus 

Pahunyuthin Road 

Klong Luang 

Pathumthani, 12120 
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The center has welcomed professor Fabrice Meriaudeau from University Teknology Petronas in Malaysia as  a keynote speaker during the 

second BU-ITU Mini conference. He presented his work on biomedical imaging and image processing for retina image analysis.  

New frontiers and collaborations 

Center of Research in 

Optoelectronics, 

Communications and 

Control Systems 

BU-CROCCS 


