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Robotics Lab at Bangkok  
University (BURL) 

The Bangkok University Robotics Laboratory (BURL) is part of the School of 

Engineering of Bangkok University. The campus which hosts the Robotics 

Lab is located in Rangsit, about 40km north of Bangkok, Thailand. The Bang-

kok University Robotics Laboratory was founded by the Research Institute of 

Bangkok University in October 2004.  

BURL focuses on research and development of service robot for Mobile 

Servant Robot (MSR @restaurants, home, etc.), Personal Assistant Robot 

(PAR), Personal CarRier Robot (PCRR), and Robot for SME. 

The SME consulting, system development, robotics and automation. It is 

involved in the design and manufacturing of robots and automation sys-

tems. Finally, one important goal of the lab is to push and help students to 

step into entrepreneurship. 
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Robocon 

Robotcon or Robot Contest, it was established, the Bang-

kok University Robotics Lab mainly focused on creating 

robots to participate in Robocon. Robocon is an Asian 

college robot competition, where robots must complete 

a series of tasks within a limited amount of time. The 

robots are built purely for the competition, which is held 

in an area where only the robots and their operators are 

Robocon ro-

bots created 

by BURL a 

winner of Thai-

land  

competition in 

2011 
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Serving robots at BURL 

The lab is equipped with several 

robots fabrication and test facilities: 

 

 Wide working space. 

 Lathe machine 

 Milling machine 

 Table drill 

 Mini CNC 

 3D printers 

 Basic mechatronics tools 

Since 2009, the Robotics Lab (BURL) works 

together with MK Restaurants to design ro-

bot waiters. A memorandum of understand-

ing was signed between Bangkok University 

and MK Restaurants to agree on the funding 

of the research. The waiter robots devel-

oped in the Robotics Lab are intended to 

attract and entertain customers, not to re-

place human waiters. The lab has developed 

several models: 

OrderOneOrderOne   

was the first robot for MK restaurants be-

ing developed (2009). This was a robot that 

could drive around on guidelines going to 

tables to collect orders. Later that year, a 

new version was made, OrderTwo, which 

was made of aluminium rather than stain-

less steel, it had very similar mechanical 

and electronical characteristics. Aluminium 

is easier and cheaper to manufacture and 

it made the robot lighter and easier to 

transport by hand. 

ServeOne ServeOne  

Made in 2010, was the first robot that 

served dishes rather than taking orders. It 

drives around guidelines to bring food, 

stored in an enclosed container, to a table.  

ServeTwoServeTwo 

Made in 2012, contained special mecha-

nisms to put the food tray on the table, 

rather than opening the container like 

ServeOne.  

Slim Slim  

Made in 2012, is a simpler robot, which 

uses a microcontroller rather than a com-

puter 

In 2011, the team from BURL won the Ro-

bocon competition in Thailand. Unfortunate-

ly, a many equipment were damaged in the 

mega floods of the same year. After the re-

pairs, the Robotics Lab decided to focus 

mainly on MK Restaurants’s project. 

The laboratory has developed several serving robots mainly designed 

for MK restaurants. BURL facilities 
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BURL team, from left : Aung Myo Myat, Anant Shukla, Suppachai Plubjit  Dr. Akkharaphong Eksiri 

(head of the lab), Natee sunsea,  Aeksakul Chansuriya and photographer:  Kriangkrai Tassanavipas  

Topics 

‘Sandy’ Robot 

This is the sixth service robot currently un-

der development. It is an advanced robot 

which has fully functional arms that can be 

use to place glasses on tables and pour out 

drinks. 
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Da Vinci Trainer 

Consider a robotic arm for purpose of bomb 

diffusion or handling other hazardous mate-

rial. When joysticks are used to control such 

robotics arm, operator uses their hand and 

at most can control two degrees of freedom 

with one hand. Which makes the control 

time consuming, tedious, non-versatile, non-

simultaneous and less accurate. Our pro-

posed system (Da Vinci Trainer) in this re-

search investigates the lost cost develop-

ment of input interface using potentiometer 

as main component. It reduces the overall 

cost as compared to any other control meth-

odology in present market. RTOS (Real Time 

Operating System) is used for recording the 

analog values which make the system re-

sponse simultaneous. Wireless Communica-

tion based on Socket Pro-

tocol is to communicate 

between the controller 

(client) and targeted ro-

botics arm (server). Using 

the proposed system, ro-

botics arms with greater 

than seven degrees of free-

dom can be controlled by 

the operator while using 

their single hand. As a re-

sult by using the proposed 

system the targeted ro-

botics arm accurately mim-

ics the motion of opera-

tor’s shoulder and arm in 

real time. This make the 

system accurate and less 

time consuming.  

Navigation and Control System of 

the Mobile Robot with Optical 

Mouse Sensor 

A two-wheeled differential drive system 

with inde-pendent encoders for 

each wheel was developed (B. 

Greentjens). The robot is based 

on ROS which is a robot opera-

tion system with robotics 

program-ming. The differ-

ential wheels are con-

trolled with map visualiza-

tion and a specific target 

goal. The laser scan is also 

used as a main component 

to avoid obstacles and 

move independently in-

stead of the line-follower. 

The problem encountered is the nav-

igation and obstacles avoidance 

where the robot could not avoid big 

obstacles and not  

scanned obstacles . This can be 

solved by upgrading the laser scan-

ner and radar system to detect the 

obstacles faster. I have been devel-

oping the navi-gation system to 

know exactly how much distance in x 

and y with optical mouse sensor 

ADNS-2620 and upgrad-ing the laser 

scanner data with pro-gramming. 

The final goal of my project is to nav-

igate correctly when the mo-bile 

robot perfectly avoids the obsta-cles 

along it path to its specified posi-tion 

and upgrading laser scanner.  
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Initiation of BU-ITU Mini conference 

An initiative by the centers involved under 

Bangkok University Innovative Technology 

Unit (BU-ITU) where a one day conference 

was held at BU imagine lounge. The event 

introduces the work performed by different 

international internship students during 

their training period in the different centers 

and labs inside BU-ITU. 

The conference comprised of three sessions, 

two in the morning and one in the after-

noon. Coffee and snacks were served to all 

attendance during the two coffee breaks. 

The event was delighted by the attendance 

of Mr. Nicolas Lahon from the Belgium em-

bassy. 

 

Student’s opportunity 

The mini conference gave an opportunity 

for  internship students as well as BU gradu-

ate students to present their work in a pro-

fessional environment. Two best student 

presentations were awarded by the end of 

the conference. This time the winners are: 

 Mr. Sebastien Fresse, an undergraduate 

student from, IUT Dijon/Auxerre (France), 

with a presentation titled: “Development of 

a digital make-up application”. 

Ms. Mathilde Perrot, an undergraduate 

student from, IUT Dijon/Auxerre (France), 

with a presentation titled: “Development of 

a digital make-up application”. 
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BU-ITU min conference program was 

designed as a courtesy of Mr. Sebastien 

Fresse, an undergrad internship student 

from IUT Dijon/Auxerre, France.  

From left to right: Dr. Waleed Mohammed, Dr. 

Karel Streckx (Director of BU-CROCCS), Mr. Nico-

las Lahon, and Dr. Poompat Saengudomlert  

 

Dr. Karel Sterckx 

delivers the winning 

award to Mr. Sebes-

tien Fresse 

 

 

Dr. Karel Sterckx 

delivers the winning 

award to Ms. 

Mathilde Perrot 
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Service Robot with Autonomous 

Navigation 

During my 3-month 

internship in the 

BURL, I designed a 

robot that could gen-

erate a map of an 

area for autonomous 

navigation. The navi-

gation works with 

SLAM software 

(Simultaneous Locali-

zation And Mapping), which is included in 

ROS, the Robotics Operating System. This 

software receives information from a Laser 

Range Finder attached to the front of the 

robot to scan the area, and from encoders 

attached to the drive wheels to track the 

location. The robot itself was built with parts 

made with a 3D print-

er. This system will be 

used in the BURL ro-

bots that work in res-

taurants, which cur-

rently use guidelines 

for navigation. 

Multispectral Image Processing 

My project is on Mul-

tispectral image pro-

cessing. Multispec-

tral imaging is cap-

turing image data at 

different frequencies 

across the electro-

magnetic spectrum. 

The project aims to 

reduce the cost of a 

typical multispectral 

imaging system. I am involved in the camera 

calibration and image processing part of the 

project. Several images are obtained over a 

range of wavelengths. These images will be 

enhanced to better distinguish the different 

features. Information may be extracted 

from the images regarding the different 

properties of the object under inspection. 

The project is used to determine skin prop-

erties and identify abnormalities. It may be 

used for different skin applications. For in-

stance, to determine cream efficiency on 

skin.  

A Hoovering System Using the 

Principles of Electro-Magnetism  

My three month in-

ternship at BU-CROCCS 

provided me with an 

opportunity to work on 

something new and 

very challenging. So far 

most systems uses the 

influence of aerody-

namics to hoover, but 

here I’ am working on 

a new concept. That is 

to make a system float using two current 

loops shaped into solenoids with a separa-

tion between them. The loops are consid-

ered to be situated perpendicular to each 

other. By sending current pulses in the op-

posite direction into the current loops elec-

tro-magnetic repulsive forces are created. 

Using the displacements of the initial loop a 

certain inertia is gained which can then be 

used to elevate the entire system.  The the-

oretical part has been verified and now the 

mechanical design and the assembly has to 

be done. 

Implementation of Interac-

tive Software defined Com-

munication Systems  

The main objective 

of my internship is 

to implement soft-

ware defined com-

munication systems 

for an interactive 

exhibit on the basics 

of communication 

systems at 

Thailand’s National 

Science Museum. The implementation 

includes signal generation, baseband 

data modulation, passband data modu-

lation, signal reception, and bit recov-

ery.  Signal generation and reception 

involve hardware called Field-

Programmable Gate Array (FPGA), Digi-

tal-to-Analog Converter (DAC) and Ana-

log-to-Digital Converter (ADC). FPGA 

configuration is done using a Hardware 

Description Language (HDL) called Veri-

log HDL, which is compiled by Quartus 

II Software. Signal values are calculated 

by MATLAB, and then fed to Verilog. 

Digital signals generated from an FPGA 

are converted into analog signals by a 

DAC whose output is connected to an 

oscilloscope for signal display. The sig-

nals generated so far include sawtooth, 

rectangular, triangular, and sinusoidal 

waveforms at different frequencies. 

Furthermore, baseband Pulse Ampli-

tude Modulation (PAM) and passband 

Amplitude Shift Keying (ASK) are imple-

mented. Regarding the implementation 
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technology, FPGAs are chosen since they are 

low-cost, easy to reprogram, and cheaper 

for system development compared to Inte-

grated C ircuit (IC) production. 

Web Controlled Telescope  

The project focuses 

on developing an 

new web-controlled 

telescope prototype 

to address  the weak 

points of the earlier 

design. This to im-

rpove stability, 

height, motion and 

vibration have to be 

encountered. Low rotation per minute (rpm) 

and high torque is the most challenging fac-

tor and the set of worm gear and worm shaft 

will cover because combination of worm 

gear and worm shaft is described as speed 

reducer. Worm gear with forty teeth and 

double threaded worm shaft can reduce the 

rotation of the DC motor having the original 

rotation of two rotation per minute (rpm). 

The speed have to be as low as possible. 

Thus, motor driver shield which will con-

trolled by Arduino UNO R3 is used for con-

trol the speed of DC motor by programming. 

On the other hand, bearings are used for 

reduce vibration and smoothen the rota-

tion. Actually, my project is the combination 

of optics and internet of things. For the opti-

cal part, two webcams will be used. The 

prototype is fully built using 3D printing. 

Software Implementation of In-

teractive Exhibit on Digital Com-

munications   

Digital communica-

tions is the main-

stream of today’s 

communication sys-

tems, and still has a 

lot more to be devel-

oped in order to facil-

itate how we create 

and transmit infor-

mation from one 

place to another using personal devices like 

a laptop 

comput-

er or a 

mobile 

phone. 

The ob-

jective of 

my in-

ternship 

at BU-CROCCS is to develop software appli-

cations for an interactive exhibition on digi-

tal communications to be displayed at 

Thailand’s 

National 

Science 

Museum. 

The appli-

cation 

develop-

ments 

involve 

conver-

sion between texts and bits using the ASCII 

code, and playing audio files and adding 

noise at various Signal-to-Noise Ratios 

(SNRs). The application programs are devel-

oped using Visual Studio with C#, while au-

dio signal processing is done using Oc-

tave . 

Optical Wireless Receiver for 

the Digital Guide of a Smart 

Museum 

The work I did dur-

ing my internship 

at BU-CROCCS is 

part of a larger 

project that aims 

to create a smart 

digital guide for 

visitors in a muse-

um. Employing 

Visible Light Com-

munication, infor-

mation regarding exhibited items is 

wirelessly obtained via the museum’s 

LED lighting. An essential part of the 

digital guide is the optical wireless re-

ceiver, which need to be robust and 

able to receive a signal level that is 

independent of the distance between 

the receiver and the LED lamp trans-

mitters. I worked on the design, the 

building and the test of electronic cir-

cuits to improve an existing design in 

this regard . 
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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 05 JUNE 2016 

Consulting project from GISTDA for monitoring and control communication systems of Thaichote satellite  

A BU-CROCCS research team, led by Dr. Poompat Saengudomlert, received a 0.3-million-Baht grant from 

Geo-Informatics and Space Technology Development Agency (GISTDA) to study and give advice on moni-

toring and control communication systems of Thaichote, which is Thailand's first remote sensing satel-

lite.  

Research grant from NRCT for developing software defined communication systems for education 

and training 

A BU-CROCCS research team, led by Dr. Pakorn Ubolkosold, received a 1.5-million-Baht grant from 

National Research Council of Thailand (NRCT) to develop software defined communication sys-

tems that involve optical fiber and wireless transmissions.  The developed systems will be used for 

actual teaching at Easter Technological College (E.TECH) located in the industrial Eastern Seaboard 

Erasmus Mundus mobility  

The center has welcomed six internship students from Asian Institute of Technology, AIT (Thailand), four student from  from IUT Dijon/

Auxerre (France), two students from  IUT Angoulême , Université de Poitiers (France)  and one student from Amity Institute Of Nanotech-

nology (India).  

Internship students from several institutes 

In the coming August 2016, when the newly established ECE-Grad program completes it is first 

year, there will be a total of 10 graduate student enrolled:  five Doctoral students and five 

Masters Students. The enrolled students will perform their research in BU-CROCCS, BU-MIT 

and BURL. 

ECE-Grad in glance 

BU-CROCCS highlights 

6th floor, School of Engineer-

ing 

Bangkok University 
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Bucroccs.bu.ac.th 

Bangkok University has  promoted two ECE-graduate students , Mr. Manjunath Somorapali and Ms. Simran Agrawal, to receive six months 

mobility scholarships for Ph.D. and masters under EM-LEADERS program. The two students become the first Bangkok University ECE grad-

uate students to receive such scholarships. Both students are going to join Fredrick University in Cyprus.  

Grants awarded to BU-CROCCS Members 

Center of Research in 

Optoelectronics, 

Communications and 

Control Systems 

BU-CROCCS 


