
 

 

 

  

 

 

 

MINI-CONFERENCE 2017 
PROGRAM 

MS.CAMILLE DESPAGNE: MARKET STUDY FOR THE COMMERCIALIZATION OF BU-CROCCS 

RESEARCH OUTCOME 

 
The project aims to study the commercial feasibility of the DigiKup system. Digikup is a digital 
makeup platform, it allows people to virtually but realistically test make up without having to apply 
it on themselves. The work is to define a way to commercialize the system. It involves the 
realization of market studies, for this task it is required to create surveys and advertisement. 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 collaborate with 
their own system. One of the final tasks is to establish partnership with companies to increase 
the popularity of the system and to commercialize it. 

 

In this presentation, I would like to highlight an interesting application of IoT technology in a 
building energy management system. The presentation material is based on the past five-year 
experiences of the presenter and team at Department of Electrical Engineering (Chulalongkorn 
University) in developing a multi-building scale of energy management system. We call our 
project ‘CU-BEMS’. To develop CU-BEMS, the developer team must come across many 
interesting design choices; for instance, the IoT communication standards and their 
interoperability, the integration of hardware and software platforms, the data analytics and 
innovative ways that the team has tried to pipe-line information to users. The talk will briefly touch 
upon these points by offline/online demonstration and design principle explanations.  

9:00 – 9:30AM ASSOCIATE PROF DR.CHAODIT ASWAKUL: IOT APPLICATION IN CU-BEMS 

(CHULA BUILDING ENERGY MANAGEMENT SYSTEM) 

 
Over the past few years, multispectral imaging has gained an increased interest in the medical 
field. Using multispectral allows the quantification of different parameters of the skin such as the 
amount of hemoglobin and melanin. The project combines a grating system (for the spectral 
dispersion), a motor for the grating system rotation and a monochrome camera to capture spectrum 
in the visible range. The project aim is to develop a controlling interface for the multispectral 
camera. The interface controls the motor rotation, allows the management of the camera setting 
and the synchronization of both elements for the image acquisition. The management of patients 
and their image acquisitions are managed by a database. The goal of the project is to simplify the 
use of the multispectral camera for general users. 

 

MR.ALEXIS BADET: DEVELOPMENT OF A CONTROLING INTERFACE FOR A MULTISPECTRAL 

CAMERA 



 

 

 

 

 

10:35-11:00AM COFFEE BREAK 

 MS.SIMRAN AGRAWAL: RADIAL PHASE MASK DESIGN FOR BEAM SHAPING 

Transformation of Gaussian beams into uniform intensity distribution or a flattop beam is an 
important area of research. Laser beam can be generally described as a Gaussian distribution with 
high intensity peaks at the center. Hence, in several applications it is necessary to transform it into 
a uniform distribution. In this project, method of projection is used in the mathematical algorithm in 
order to optimize a single-element Radial phase mask to obtain the desired flattop output beam. In 
this mathematical model, Henkel transform and cross-correlation are used in an iterative loop to 
optimize the retrieved phase. The simulated results from the phase mask are compared to the 
target intensity and further optimized to reach certain goodness value. To experimentally realize 
the calculated mask, dry film photoresist (DFR) is exposed with a grays scale form of the mask. 
The pattern in the resist is transferred to PDMS (polydimethylsiloxane) mold using imprinting 
technique. 

 MR. HAZIEZOL HELMI: NANO-PHOTONICS SENSING APPLICATIONS 

Nanomaterials are increasingly popular materials to be studied due to its unique properties in 
optical, magnetic, electrical and mechanical. These unique properties make them useful in various 
applications such as sensors, batteries, optoelectronic devices, biomedical and agricultural 
applications. This humidity sensing project is a part of optimization work that required in the 
development of Nano-photonics sensing device. This work is started with the synthesis process of 
Zinc Oxide (ZnO) nanorods on glass substrates by using hydrothermal method. The glass samples 
are coated with ZnO nanorods at the growth duration of 5 hr, 10 hr and 15 hr. The ZnO coating on 
each sample is done in triangle pattern to obtain the optimum ZnO effective area. Every sample is 
optically characterized against humidity from 50% (room humidity level) to 80% of RH level to 
observe the response of optical output respective to humidity level. 

MR. VALENTIN DELEVOYE: DEVELOPMENT OF A SMART ENVIRONMENT PLATFORM 

The proposed platform is a portable system where information about our surrounding using multiple 
sensors (thermometer, spectrometer, photo resistor...) can render our environment more interactive. 
The project can be used in a museum to provide an interactive exploration at a limited cost. Using 
light signals, the device can detect the position of visitors and provides them with localized 
information. User can also navigate through folders and pages to get more information about the 
place. The work involves the development of a handheld communication board using Arduino. It 
requires acquisition of the signal via photo resistor (light sensor). The next stage is to match the 
detected this signal with known data that is displayed on a touch screen. Data, picture, text will be 
displayed on the touch screen, providing valuable and interactive information to museum visitors. 



 

 

 

 

  MR. LEO GOURDIN: DEVELOPMENT OF A PLAN PHENOTYPING SYSTEM 

 
Agriculture accounts for around 9% of Thailand GDP, however most of the farming is produced by 
smallholders with limited margin. This restrains the incorporation of advanced technology aiming to 
improve both the products quality and agricultural yields. The project aims to provide a low-cost 
embedded system to study crops and plants for local farmer in order to improve products quality 
and/or productions. The standalone system is a based on a Raspberry Pi board and a NoIR camera. 
It has the capacity to add more than one camera to for extended capability. The system is combined 
with in-house software that controls data acquisition and use image processing techniques to extracts 
plant growth features. The system allows both real-time and time lapse analysis to record plant 
growth through time. 

 MS.BOONRASRI SEELEANG: LABEL-FREE SENSOR BASED ON GUIDED MODE 

RESONANCE SPECTROSCOPY FOR DETECTION OF HBA1C IN BLOOD SAMPLE 

This project proposed to design and develop the affordable diabetes diagnosis system by measuring 
Hemoglobin A1c (HbA1c) which is a basic clinical diagnostic for monitoring a longer term glucose 
level and glycemic control. We use the Guided Mode Resonance (GMR) optical sensor platform for 
detection of Glycated Hemoglobin (HbA1c). Glycated hemoglobin is important to specify blood 
glucose concentration variation level over the last 2-3 months which is consequent to the red cell life 
span is more reliable than daily. The transducer utilizes boronate affinity by modification of the GMR 
surface with 3-Aminophenylboronic acid (APBA). In preliminary experiment standard HbA1c samples 
with concentration covering the detection range (5% and 10 %) are used. The results show a good 
trend of resonance shift corresponding to amount of HbA1c. 

 MS.HIROMAY DIB:  OPTIMIZATION OF A GUIDED MODE RESONANCE BASED 

BIOSENSOR AND ITS APPLICATION FOR DETECTION OF HEMOGLOBIN A1C 

 

With the increase in the number of diabetic patients, research and development on the analysis of 
glucose level have been constantly improving. Hemoglobin A1C (HbA1c) measurement is a basic 
clinical diagnostic for long term glucose level monitoring. It is more reliable than daily glucose 
monitoring as it is less affected by stress or food at time of measurement. The measurement is 
performed in every three months at hospitals and clinics by high-performance liquid chromatography 
(HPLC).As this system is very expensive and complex to operate so it is not available in every 
hospital and clinic in a remote area. To minimize the load of the sample and fasten the diagnostic, 
this work aims towards designing and developing an affordable system that can be easily operated 
by non-technical person and the system also has comparable accuracy to the standard methods 
available. The developing system focuses on an optical sensing platform using Guided Mode 
Resonance as optical transducer, an in-house built integrated-reflection spectroscopy for Point of 
care read out system. The structure comprises of one dimensional grating whose resonance 
wavelength is proportional to the refractive index on the surface, structures geometries (grating 
period, film thicknesses and films refractive index), and direction of incident light. With proper 
optimization of the structure parameters high sensitivity can be achieved. 



 

 

 

 

 

MR. PAUL POISSENOT: MOBILE AD HOC NETWORKS 

The goal of this project is to propose a way to reduce the fuel consumption of a traffic thanks to the 
management of merging vehicles at an intersection via wireless communication between vehicles 
(V2V). Moreover, this management needs to have an aspect of priority for heavy vehicles because 
the fuel consumption of a traffic might reduce by letting heavy vehicles merge instead of making them 
accelerate, decelerate or even stop. In this study, we will also focus on how the vehicles will 
share/transmit information between themselves. 

l 12:15 – 01:45PM LUNCH 
 

MR. NIKOLAOS ZABANIAS: FPGA 

Two Field Programmable Gate Arrays (FPGAs) one to make a transmitter and one for a receiver. 
The transmission is based on Pulse Amplitude Modulation (PAM). The bits in each transmitted frame 
can be changed directly on the transmit FPGA. At the receiver a matched filter is implemented to 
remove the noise. After that, an early-late gate synchronizer is used to get the best sampling time for 
bit detection. All the signals are connected to an oscilloscope to show how the transmission system 
works. The developed system can be used to improve the existing low cost laboratory kit used to 
teach digital communication in Thailand. 

l  MR. GUILLAUME LEVAVASSEUR: FPGA 

The aim of the project is to create a low-cost kit that can be used in education to learn the way 
communication and signal processing work. One of the part of this project is to develop a digital PLL 
(Phase Locked Loop) on a FPGA in Verilog. This kind of PLL is used in communication and more 
precisely in the demodulation part of a receiver. Its role is to recreate the carrier frequency of the 
signal and eventually recover the transmitted data. For example it is used in smartphone, TV-
decoder... 

MS.JARIYA PANTA: OPTIMIZATION OF MIMO-OFDM TRANSMISSION FOR VLC 

In this talk, an indoor multiple input multiple output (MIMO) orthogonal frequency division multiplexing 
(OFDM) visible light communication (VLC) transmission system based multiple light emitting diode 
(LED) sources and photodiode (PD) detectors is proposed. Due to intensity modulation and direct 
detection (IM/DD), flip-OFDM is employed to make the unipolar signal. In particular, to increase the 
overall data rate, spatial multiplexing technique using singular value decomposition (SVD) is 
presented. This research investigates the performance of MIMO-OFDM transmission for VLC in 
terms of bit error rate (BER) and transmit optical power. 



 

 

 

 

l MR. BAPTISTE PRUNOT: DEVELOPMENT OF A LOW-COST STEREOVISION SYSTEM FOR 

3D FACE ACQUISITION FOR VLC 

The Digikup system aims to virtually test makeup products. The system works using a two-step 
protocol. First, 3 pictures of a customer face are taken (1 of the face, 2 of the profiles). The interest 
to use 3 pictures is to obtain a 3D-like rendering on a pyramid display. The second stage involves 
the automatic makeup area detection. The customer can then test multiple makeup is a hygienic, fast 
and realistic fashion. The aim is to develop a low-cost 3D acquisition system. The system is based 
on two webcams to create a stereovision system. The system first requires the calibration of the 
cameras, then the acquisition of a disparity map (depth information). The next stage is the automatic 
detection and application of makeup on the 2D image of the face. Finally, a 2D make upped image 
is applied on the 3D acquired point cloud. 

02:30-02:55PM COFFEE BREAK 

10:36-11:00AM COFFEE BREAK 

 MR. SARBAGYA BUDDHACHARYA: BIT LOADING FOR WAVELET PACKET MODULATION 

USING TIME-DOMAIN EQUALIZATION 

 
Orthogonal frequency division multiplexing (OFDM) is the widely used multi-carrier modulation 
(MCM) technique. However, due to certain limitation in OFDM, many alternatives have been 
proposed. Wavelet packet modulation (WPM) is one of the potential alternatives to OFDM. With 
MCM, we can perform signal processing such as equalization and bit-loading to enhance the 
performance. Equalization is used to reduce the impact of channel impairments to enhance the bit 
error rate (BER) performance. In bit loading, we allocate more number of bits to the subcarrier with 
low noise power so that BER is reduced. In our research, we try to see the performance of WPM with 
bit loading along with equalization. The combination of bit loading and equalization for WPM has not 
been reported yet. We have considered Minimum mean-square error (MMSE) time domain 
equalization and bit loading is based on the water-filling technique. This research will provide 
analytical formula to calculate the BER which is verified with simulation program. This research will 
also provide comparison of WPM with OFDM. 

MR.GAEL ROBIN: WEB BASED TELESCOPE 

Digital astrophotography has gained a large interest over the recent years. In this project, a low-cost 
digital telescope is proposed by combining two webcams (large and small field of view) with a 
RaspBerry Pi board and two motors for its control. The telescope can be controlled remotely using 
the MQTT communication protocol. The control of the orientation of the telescope is performed 
through a web application developed HTML5 and JavaScript. A Java application has been developed 
to create the interface between the web application and the RaspBerry Pi. A tracking system function 
has been developed for the web application using JavaScript. The user can manually select an object 
to be tracked. 



 

 

 

 

 

 

 

 MR.PIERRE EMMANUEL LAVERGNE: INVESTIGATING ABNORMAL EVENTS FROM 

SURVEILLANCE CAMERA 

Due to the south of Thailand unrest situation, surveillance cameras play important roles to monitor 
behaviors and activities, and for the investigation of crimes. Cameras are everywhere constantly 
recording daily occurrences from many angles. However, preventing an incident is a challenging task. 
My project is to design a system for the detection of unintended luggage in station, airport, subway 
or any kind of transit hub using security cameras. The system based on image processing must be 
able to detect objects in the scene, differentiate these objects between human and luggage, and 
refers the luggage to his owner and finally warn the operator or the authorities in case of unattended 
luggage. 

 

MR.SUNIL DEKA: ENHANCEMENT OF LIGHT ABSORPTION IN SOLAR CELL 

Porous dielectric film embedded with nanoparticles is proposed as antireflection coatings (ACR) and 
light-trapping schemes for Silicon solar cells applications. Fabrication of high efficiency solar cells 
requires a reduction of the incident light radiation loss through decreasing the solar cell surface 
reflection. This ACR is needed as the reflection of a bare silicon solar cell is over 30%. Generally the 
real and imaginary parts of the refractive index are an intrinsic property of the material however these 
can be finely tuned by adjusting the porosity of the dielectric medium as well as the concentration of 
the metal nanoparticles embedded in the Porous dielectric film. Light scattering by metal 
nanoparticles is of great interest for efficiency enhancement in solar cells. Metal nanoparticles 
supporting localized surface Plasmon when deposited on a high-index substrate preferentially scatter 
light into the substrate, leading to enhanced transmittance and thus reduced reflectance. As a result, 
the number of incident photons reaching the active areas of the solar cell is maximized, and the short-
circuit current is increased leading to increase in efficiency of the solar cell. Solar cells operate in a 
broad range of wavelengths, which means that they need a broadband ARC. This can be achieved 
using multilayer antireflection coating. 

MR. TOBIAS BASTEYNS: ETHERNET SIGNAL PROCESSING APPLIED TO VISIBLE LIGHT 

COMMUNICATION 

The focus of the project is to create a visible light communication demo. The project was split into 3 
parts to help achieve the final goal: First line coding and clock extraction. Followed by framing and 
finally error coding. The code start with the creation of 5 bits with the help of a linear feedback shift 
register. Afterwards the bits go through a cyclic redundancy check and 4b5b encoding before being 
framed. After the framing, it is send across the medium to the receiving side. This side then samples 
the received signal to extract the information data and clock. The data is then send through cyclic 
redundancy check so see if the data was corrupted. If the data is corrupted it is send through 4b5b 
decoding to retrieve the same 5 bits that were send in the beginning.  



 

 

 

 

 

 

 

 

04:00 – 04:30PM SPEECH AND AWARD 

MR. SATAYA BOONCHALEAW: PLC-VLC INTEGRATION USING MODIFIED FLIP-OFDM 

WITH AMPLIFY AND FORWARD TECHNIQUE 

A power line communication (PLC) and visible light communication (VLC) integrated system is a 
modern communication technology that supports data transmissions over power lines and then 
through LEDs. With proper integration, transmitted bits need not be detected and retransmitted at 
the interface between PLC and VLC. Since the PLC channel is highly frequency selective, bandwidth-
limited, and bipolar while the VLC channel is power-limited and unipolar, finding an appropriate 
modulation scheme for the PLC-VLC integrated system becomes a challenge. In this research, flip  
optical orthogonal frequency division multiplexing (Flip-OFDM), which is known to be power efficient 
for VLC, is modified for the PLC-VLC integrated system using amplify and forward relay. It is called 
modified flip-OFDM. Through computer simulations, bit error rate (BER) performances of modified 
flip-OFDM are evaluated for the PLC-VLC integrated system. 


