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Intelligent Electronics Systems Research Laboratory
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(1) Applied Research

}

(1.1) Medical Sensors
and Instrumentations

'

Weak Signal
Detection using
Nonlinear Oscillator

}

Acad.Yr. 2/2554
1 Master Student
(Under Researching)

Acad.Yr. 1/2555
1 Master Student

}

Prototypes
1 Journal Paper
1 Conference Paper

3.1

q

NANIIUIYANULY

.

(1.2) Advanced Communication
Electronics

.

Chaotic Masking Scheme,
Chaotic-Shift Keying and Multi-
Channel Secure Communications

.

Acad.Yr. 2/2554
1 Master Student
(Under Researching)

Acad.Yr. 1/2555
2 Master Student

Prototypes

1 Patent (If possible)
1 Journal Paper

1 Conference Paper

}

(1.3) Intelligent
Power Electronics

}

Non-Linear Adaptive
Control for DC-DC
Automotive Buck

Converter

|

Acad.Yr. 2/2554
1 Master Student
(Under Researching)

Acad.Yr. 1/2555
2 Master Student

}

Prototypes
1 Journal Paper
1 Conference Paper

}

(2) Pure Research

(2.1) Mathematical Models and
Simulations for Dynamic Systems

}

Van Der Pole Equation, Rossler
System, Hyperchaos Hyperjerk
System,Differential Delay
Equation

}

Under Graduate Students
(4 Groups Under Researching)
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2 Conference Papers
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wsssuluinszuanssdmsusaeunlni (The Design of Nonlinear
Stability and Control in Automotive Switching DC-DC Power

Converters)

a a

UIBITHUS Wl
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a g a 1 & a £ Y
syuudannseindluiludadulazaussnailein
WIVDIUIY :
NINALNSEUUA Y IMoaINLUUANTuAENsUTEENALUSEUURTIATY
dyaadianunelddyainsuniues (The Development of
NonautonomousDuffing-Type Chaotic Oscillators and Its

Application to Weak Periodic Signal Detection System)

W A1ANT

NguIeY :
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WeUIde:
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Development of Chaotic Jerk Oscillator and Its Application to

Synchronization in Chaotic-Masking Secure Communications)
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Design of an Intelligent Temperature Control System through

Multi-temperature Sensors and PID Controllerintegrated with

Artificial Neural Network)

PREEHEL R ZPRN

(GHERIR

nsUsedy ey AT ERTEUUT UGS

1979
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1A59918Usza sy (Real-Time Industrial Information Monitoring

and Diagnostic System using Artificial Neural Networks)
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WAIULEIDYRE (The Design of Artificial Neural Network Control
System for Maximum Power Point Tracking in an Interleave DC-DC

Boost Converter for Solar Power Systems)
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pelasengUszamiisy (A Real-Time Fault Diagnosis of Closed-

Loop Cooling System using Wireless Acoustic Emission Sensors

with Artificial Neural Network Data Analysis)
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UILHINNTD WIUNAYT

#9939 :
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ABULUVULIA1934 (The Development of Semi-Automated

Radiopharmaceutical Dispenser using Real-Time Video Processing)
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wedlye 1550uy30]
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Wadeeuiae : szuumuaumaslniiluvisesuuasiuliihuuuyasin
LwaaNasULEIeIingMmalialATIieUsEamTisu (A Power
Control System in DC-DC Boost Converter Integrated with
Photovoltaic Arrays using Optimized Back Propagation Artificial

Neural Network)
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29139 : szvumuauiaaliiluiasudasiuliihuuuyaan
wadndsnusaseIingmemaiialassieUszamiion (A Power
Control System in DC-DC Boost Converter Integrated with
Photovoltaic Arrays using Optimized Back Propagation Artificial

Neural Network)

wgU U InAnas

o
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LL‘U‘UfSwaaaﬂzﬁmmam'§‘i'jy’quaa‘szuuamuuaﬂmmﬁaﬂizmwLﬁt’m
29139 : szuvaindnguuiiuuasauasansesilindyau
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(A Power Control System in DC-DC Boost Converter Integrated
with Photovoltaic Arrays using Optimized Back Propagation

Artificial Neural Network)
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W09l :
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auusIIaUUTaI8IIueaIu (A New Simple Digital Image
Cryptography Technique Based on Multi-Scroll Chaotic Delay
Differential Equation)

UIBFUBIN F5TIAUINGE
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o v aov 2 adk 1= A a o
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% %4 @ a a 6 o U 1 a %4
shensiuuiivasdIafnddmsulaseinamnizialians (A New
Deterministic Node Mobility Model using Logistic Map for Mobile

Ad Hoc Wireless)
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Investigation of Attractor Mechanisms in Chaotic Financial System

Through Constant Controllers)
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(The Development of Cost-Effective Industrial Liquid Mixer using

Chaotic Pulse Width Modulation Motor Control)
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Development of Prediction System for Economic Nonlinear Time

Series Using Delay Differential Equation)
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(Data Encryption Scheme using Cellular Automata Sequences

with Chaotic System)

senunsITeatuauysal : e uaudy 9 13



ugasndn AN
NguIdY :
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#U798 :
syuuasnasuialniuuusvalvndnundumesiindmsuleans
\waa (The design of real-time internet-based monitoring system

for solar power system)
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mMsWaNsEUUAIUANSIRszdmTuRTesiunl Wi wSanuau g
walANSNaNaURTINAaRsAquIAiouas lasaneUsvamidiey (The
Development of a Hybrid Intelligent Controller in Wind Energy

Generator Systems using Fuzzy Logic and Neural Network)
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recognition using artificial neural network)
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syuunATIRdauALRanaIniailuasdidnnseiindmenisiasy
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mornitoring in electronic systems through Lyapunov exponents

and artificial neural networks)
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analyzing and predicting non-linear time series data with neural

networks)
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weeuIde:
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UIm3g1U IEEEB02.15.3a (High frequency chaotic oscillator system
for Ultra-Wideband technology based on IEEE 802.15.3a)
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masking”, Thai-Nichi Institute of Technology, Journal of Engineering and Technology,
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Control System using a Self-Tuning PID Contoller with Neural Networks”, The 2nd
International Conference on Mechatronic Sciences, Electric Engineering and
Computer (MEC 2013) December 14 to 16, 2013, in Shenyang, China.

P.Kethong and W.San-Um, “A Robust Signum-Based Piecewise-Linaer Chaotic Map
and Its Application to Microcontroller-Based Cost-Effective Random-Bit Generator”,
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RIGOL DSA1030
The DSA1030 series is an economic spectrum analyzer, ideal
for general purpose benchtop and field applications where

————— | ETEme=E . 3 .

o DR signals and concepts can be investigated at or below 3 GHz.
- SERID )

1 § '5:’3:: 6} Our use of digital IF technology guarantees the reliability and
» 5588 \

S e I % s performance required to meet these RF applications. With its
exceptional value and surprising price for a complete spectrum
analyzer it is widely used in electronic manufacture,
maintenance, RF education, and R&D.

Agilent technologies DSO5014A
Agilent's 5000 series delivers our proprietary MegaZoom |lI
technology in a small benchtop package. By combining fast
=y e , ) )
e e o8l sample rates with deep memory and impressive update rates,
et ees
2 .,‘,\..-,:\;.(.i. & ‘ these scopes help you avoid the trade-offs associated with
X i 4 at
B gl typical bench scopes. MATLAB® software available directl
® 8B o " P y
= from Agilent for making your own custom measurement and
analysis  routines, user-defined filters, or instrument
applications.
FLUKE 289
New diagnostic functionality for maximizing productivity in the
3 plant. The new 289 is the next generation high performance

industrial logging multimeter designed to solve complex
problems in electronics, plant automation, power distribution,

and electro-mechanical equipment.

senunsITeatuauysal : e uaudy

9 25




Arduino UNO

The Arduino Uno is a microcontroller board based on
the ATmega328. It has 14 digital input/output pins (of which 6
can be used as PWM outputs), 6 analog inputs, a 16
MHz ceramic resonator, a USB connection, a power jack, an
ICSP header, and a reset button. It contains everything needed
to support the microcontroller; simply connect it to a
computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started. The Uno differs from all
preceding boards in that it does not use the FTDI USB-to-serial
driver chip. Instead, it features he Atmegal6U2 (Atmega8U2 up

to version R2) programmed as a USB-to-serial converter.

Altera DEO

The Altera® DEO Development and Education board is great
for student’s home study. Featuring an Altera Cyclone® Il
3C16 FPGA, the DEO board is designed for student use. It is
suitable for a wide range of exercises in courses on digital logic
and computer organization, from simple tasks that illustrate

fundamental concepts to advanced design.

STM32F4 DISCOVERY

The STM32F4DISCOVERY helps you to discover the
STM32F407/417 line features and to develop your applications
easily. It includes everything required for beginners and
experienced users to get started quickly.Based on the
STM32F407VGT6, it includes an ST-LINK/V2 embedded debug
tool, two ST MEMS, digital accelerometer and digital
microphone, one audio DAC with integrated class D speaker
driver, LEDs and push buttons and an USB OTG micro-AB

connector.
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BeagleBone Black

BeagleBone Black is a low-cost, open source, community-
supported development platform for ARM® Cortex™-A8
processor developers and hobbyists. Boot Linux in under 10-
seconds and get started on Sitara™ AM335x ARM Cortex-A8
processor development in less than 5 minutes with just a
single USB cable. BeagleBone Black ships with the Debian
GNU/Linux™ in onboard FLASH to start evaluation and
development. Many other Linux distributions and operating
systems are also supported on BeagleBone Black including:
Ubuntu, Android, and Fedora. BeagleBone Black's capabilities
can be extended using plug-in boards called “capes” that can
be plugged into BeagleBone Black's two 46-pin dual-row
expansion headers. Capes are available for, VGA, LCD, motor

control, prototyping, battery power and other functionality.

Friendly ARM

This embedded controller is a ready-to-use single board
computer (SBC) using the Samsung S3C2440A processor, which
is designed to provide hand-held devices and general
applications  with a low-power, high-performance
microcontroller solution in a small die size. It is capable of
supporting Linux and WinCE4.2/WinCE5.0 OS, which are
provided with many drivers including serial port, CS8900A,
DM9000, RTC, USB Host, User LEDs, LCD, Touch panel, ADC,
etc. to help you better understand the hardware and quicken

your development work.
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Intelligent Electronic Systems Research Laberatory

Thal-Nichi Institute of Technology
BEIRXT

Wimol San-um, PhD
Faculty of Engineering, Thai-Nichi Institute of Technology

Objectives of Establishment

¢  Advanced Research Center
*  Master of Engineering Program

* Monozukuri-Based Courses
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* Intelligent Electronics
* Alternative Energy Electronics
*  Image processing, ComputerVisions

* Embedded Systems & Sensors
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Collaborations
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<& SHIBAURA INSTITUTE OF TECHNOLOGY ‘

Q)

Research Grants
F N .. W

Soorces | Amount U7

1. TNI Research Fund for Establishments 1,000,000
(Academic Year 2012)

2. Research Project on Intelligent 600,000

Communications

3. Takahashi Foundation 500,000

4. TNI Research Fund for Establishments 3,200,000
(Academic Year 2013) (Just Approved)
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Highly-Chaotic Robust Analog and Digital Chaotic Oscillators

senunsITeatuauysal : e uaudy i 38



Research Examples
A

System Designs ‘ Experimental Results
>
- . '!

=

tion Machine and

Research Challenge 2014
A . —

- *  Intelligent Sensors

g

. .
'
-
"
=
=

L3
a b
» by
.

il

»
-
»

i

{
i

Image Analysis Medical Imaging

e —
911 39

senunsITeatuauysal : e uaudy



Research Challenge 2014 ﬂ

* Intelligent Computer Vision

i

e

3

= e— —————————————————————
911 40

senunsITeatuauysal : e uaudy






