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Message from

Dear authors, reviewers and readers of ECTI E-Magazine,

In the third quarter of this year, ECTI association lost one of its greatest former presidents, Dr.Somsak
Choomchuay, on 27th August, 2018. The King Mongkut's Institute of Technology Ladkrabang professor made an
incredible contribution to modern day telecommunication and electronics for Thailand and the Lao People's
Democratic Republic, through his advanced research, book writing and inspirational teaching. His contribution
to ECTI association is phenomenal, revolutionizing our activities towards international collaboration, especially in
ASEAN communities. With his generous mind and good sense of humour, the legacy of Dr.Somsak Choomchuay
will live on to inspire new generations for many years to come.

We are pleased to introduce an article entitled “A Fuzzy Logic-based Control in Wireless Sensor Network
for Cultivation” written by Dr. Vitawat Sittakul and his team at King Mongkut's University of Technology North
Bangkok. This article describes a prototype of wireless sensor networks with fuzzy logic control for cultivation.
We highly recommend this article for readers who intend to learn how fuzzy logic can be efficiently applied to
control sprinklers, lamps and fans to ensure suitable temperature, light and moisture for growing crops.

Three major conferences of ECTI was successfully complete, namely ITC-CSCC 2018 (Bangkok) in July 4-
7,2018, the ECTI-CON 2018 (Chiangrai) in July 18-21, 2018, ISCIT 2018 (Bangkok) in September 26-29, 2018. Many
leading researchers, students and participants from different countries joined in these conferences. Accepted
papers in conferences with exceptionally high quality have been extended for publication in two prestigious
journals of ECTI, namely the ECTI Transactions on Computer and Information Technology (ECTI-CIT) and the ECTI
Transactions on Electrical Engineering, Electronics, and Communications (EEC).

Finally, we wish to invite students, researchers and engineers to write one-page articles on interesting
technology or findings in their own languages together with the corresponding English translation. The objective
is to encourage international experts to express their interesting work for their own countries as well as to
international community. This new section is referred to as “Unravelling Technologies in the Digital World". The
article for this edition is to briefly unravel new technology in channel codes of 5G wireless communication.

Lunchakorn Wuttisittikulkij Watid Phakphisut Lin M. M. Myint
ECTI E-Magazine Editor ECTI E-Magazine Associate Editor ~ ECTI E-Magazine Assistant Editor
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A FUZZY LOGIC-BASED CONTROL IN WIRELESS SENSOR

NETWORK FOR CULTIVATION

V. Sittakul, S.Chunwiphat, P.Tiawongsombat

ABSTRACT

This paper presents a cultivation control system on
wireless sensor network using fuzzy logic approach.
The system controls sprinklers for moisture, lamps for
sunlight and fans for temperature. The wireless sensor
network consists of temperature sensor, sunlight
sensor and moisture sensor, and they are directly
connected to a microcontroller (Arduino). The signals
obtained from these sensors are converted into the
digital data by the microcontroller before transmitted
on air via both X-bee radio modules (Compatible with
ZigBee and IEEE 802.15.4) to a tiny computer
(Raspberry Pi2) as a controller. Finally, the digital data
is analyzed based on Fuzzy logic on the Linux
Operation System (OS) of the Raspberry Pi2 and then
the generated output signals are used to control the
fan, sprinkler and lamp to decrease or increase the
levels of temperature, moisture and sunlight
respectively.

Keywords: Wireless sensor network, Fuzzy logic, IEEE
802.15.4, ZigBee

lLINTRODUCTION

Wireless Sensor Network (WSN) plays an important
role in recent years for monitoring and tracking data.
Most of wireless sensors are small, inexpensive and
low power consumption, trading off with the limited
processing and computer resources. Also, each
sensor node has ability to detect, monitor and gather
data from the environment and transmit them back
to the user [1-3]. Most of mechanical, thermal,
chemical, optical and magnetic sensors may be
attached to a wireless sensor node to send the
monitored data among the sensor node and finally to
the base station such as a computer or server to store
the data as a log file due to the limited memory of the
sensor node [4]. Furthermore, each sensor node
consumes very low energy, and this enables the
portable battery to be used as the main power supply.
This allows each sensor node to be independently
placed close to the monitored point. As for agriculture

countries, farmers are very concerned about the
cultivation and farming, and consequently many
wireless sensor network researches on agriculture
technologies have been carried out. For example, in
Egypt, the wireless sensor network has been used to
save the resources for cultivation such as fertilizer and
irrigation water [5]. In Ethiopia, it was used to monitor
and control the farms via mobile phones [4]. In India,
it was used to control the soil moisture via sprinkles
[6]. However, all previous researches have to be
manually accomplished and their systems cannot be
self-controlled. Therefore, in this paper, the concept
of Artificial Intelligence (Al) based on fuzzy logic is
applied to the wireless sensor network. The system
controls the use of sprinklers for moisture and lamps
for sunlight and fans for temperature. The wireless
sensor network consists of temperature, sunlight and
moisture  sensors  directly connected to a
microcontroller (Arduino). The signals obtained from
these sensors are converted as the digital data by the
microcontroller before transmitted on air via both X-
bee radio modules (Compatible with ZigBee and IEEE
802.15.4) to a tiny computer (Raspberry Pi2). Finally,
the digital data is analyzed based on Fuzzy logic on
the Linux Operation System (OS) of the Raspberry Pi2
and the generated output signals are used to control
the fan, sprinkler and lamp to decrease or increase the
levels of temperature, moisture and sunlight
respectively. Here the fuzzy logic-based algorithm
can be varied by changing the fuzzy rules regarding
the types of crops. The fuzzy logic parameters are
collected from the experience in farming and
cultivation.

The paper can be organized as follows. Section I
shows the device characterization and section Il
shows the fuzzy logic theory. Section IV demonstrates
the experimental setup and section V shows the
experimental results. Finally, section VI summarizes all
results.
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Figure 1: Microcontroller (Arduino Mega 2560).

Il DEVICE CHARACTERIZATION

A. Microcontroller

The microcontroller (Arduino Mega 2560) as shown in
Figure 1, functions as a receiver to receive the data
from the sensors and a converter to convert the
digital data before transmitting them to a computer
or server.

B. Moisture sensor

The moisture sensor with model No. sku: SEN92355P
manufactured from Seeed Studio Company is used to
measure the soil moisture through its conductance.
The moisture sensor transmits the measured data as
10-bit output to the pin#10 of microcontroller as
shown in Figure 2.

C. Temperature sensor

The temperature sensor with model No. DHT11
manufactured from D-Robotics UK Company is used
to measure the temperature by means of thermister
principle as shown in Figure 3. Its accuracy is +/- 2°C
with measured data of 8-bit output.
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Figure 2: Moisture sensor module and display of the measured
data.

ECTI E-magazine Vol.12, No.3, Jul.-Sept. 2018

I:Hrn cest!

Tamperature: 39.00 *C

EHumiaicy: 4€.00 3

—_— =
] m o ow

Teapezetuce: 39 <
Temperatare: 35.00 *C

Figure 3: Temperature sensor module and display of the
measured data.

D. Light sensor

The light sensor manufactured from Szhaiwang
Company is used to measure the sunlight by means
of light independent resistor as shown in Figure 4. The
light independent resistor is made by CdS placed on
the ceramic base.

I FUZZY LOGIC THEORY

Fuzzy logic theory was proposed by [7-8] based on
the fuzzy probability. The membership of an element
is not only strictly false or true {1,0}as same as Boolean
logic, but rather gradual as shown in Figure 5.

The degree of its membership in fuzzy logic can
be any real number in the interval [0,7] whereas those
in Boolean logic can be only 0 or 7. This is to deal with
the vagueness and imprecision of many reality and it
can be used to simulate the human ability of making
decision based on not so precise information. A
formal definition of fuzzy sets (A) in universe (U) can
be written as:

|1ds reeding = 32
;Ld: reading - 32
ldr reading = 31
|1dr reading = 31
1dc reeding = 32
l1ds reading = 31
|ldr reading = 31
‘\ld‘: {'Eéd'_hg = 305
{1dr reading = 415
11dr reading - 394
{1dr reading - 348

Figure 4: Light sensor module and display of the measured
data.
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Figure 5: Boolean (left) and Fuzzy logic (Right)

A={<xpa(x) > |x €U} (1

Where ua (x) is called the membership function for
the set of all objects x in U. There are four common
member functions as shown in Figure 6.

Trapezoidal

Gaussian Singleton

Figure 6: Four common membership functions

The fuzzy set operations of the union, intersection
and complement can be expressed in terms of logical
operations; disjunction, conjunction and complement
as follows [9]:

Disjunction (OR): pua(x)Vus(x) = max{ua(x), us(x)}

v

Figure 7: Disjunction (OR) property of pa(x) and pg(x).
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Conjunction (AND): pa(x) A ps(x) = minfua(x), us(x)}
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Figure 8: Conjunction (AND) property of pa(x) and ps(x).

Complement (NOT): t—a(x) = T-pia(x)

v

Figure 9: Complement (NOT) property of pa(x).

IV. EXPERIMENTAL SETUP

In this section, all components from Section Il are now
combined as a system as can be seen in Figure 10. All
sensors (Temperature, Light and Moisture) are
connected to the input ports of Arduino. Arduino now
converts a parallel-data inputs into a serial-data
output and it is then transmitted to a tiny computer
(Raspberry Pi2) via X-bee radio modules on air.

It can be noted that Raspberry Pi2 has been used
to reduce the size and the cost of the remote unit. In
reality, this unit has to be placed close to the

e
Xbee(Rx) Lamp k-

/ i Sprinkler
- Fuzzy Control AL‘———

Fan

>

Light Sensor

Temperature Sensor

Arduino

« Moisture Sensor

Figure 10: Experimental Setup.



controlled devices (Lamp, Sprinkler and Fan) where
the size and cost are very critical. The received data
from the X-bee (Rx) is now computed by a Java
program (based on fuzzy logic) to generate control
output signals. Finally, the control signals are used to
control the lamp, sprinkler and fan to adjust the light
intensity, moisture and temperature for cultivation.

A. Design of Fuzzy control

In order to achieve the fuzzy control, it is important
that the inputs and outputs of the system have to be
assigned. The inputs of the system are temperature,
moisture and light intensity obtained from the
sensors. The level of temperature, moisture and light
intensity in this work are divided into three triangular
memberships as shown in Figure 11, which are
Negative (N) from -50% to 50%, No Change (NC)
from 0% to 100% and Positive (P) from 50% to 150%
respectively. The triangular memberships are chosen
here to reduce the complexity of the calculation. Since
the level of the parameters is defined within the range
of 0-100%, the maximum and minimum values of the
measured data have to be normalized [9].
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The outputs of the system are used to control the
fan, the pump of sprinkler and the lamp respectively.
The output levels of fan, pump of sprinkler and the
brightness of lamp are divided into five triangular
memberships as shown in Figure 11 which are B2 (0%
to 39%), BT (30% to 49%), CE (41% to 60%), ST (50%
to 69%), S2 (61% to 100%) respectively as shown in
Figure 12.

To allow the system making a decision correctly,
the fuzzy rules have to be created as shown on Tables
1, 2 and 3, based on computer programming like if-
then statements [9, 10]. The rules as in this work have
been generated from the survey of farming of lettuces
in the central region of Thailand and from the experts
and they may be varied depending on the types of
crops, regions and countries. However, these rules
can be easily changed inside the rule tables on the
software and this allows the possibility to change the
types of crops regarding the seasons.

Table 1 displays the rules of fuzzy logic for fan
control. There are 27 rules being used here to create
the fan control output (Outputl). For instance, if the
inputs from temperature sensor (Temp), moisture
sensor (Moisture) and light sensor (Light) are positive



Table 1: Rules of the fuzzy logic for Fan control

Rule #| IF [Temp | Operator |Moisture| Operator| Light | Operator| COutputl
1 IF| F AND F AND I THEN 52
2 |IF| P AND F AND N THEN 52
3 |IF| P AND P AND N THEN 51
4 |IF| P AND NC AND F THEN S2
5 |IF| P AND NC AND N THEN S
6 |[IF| P AND NC AND 2 THEN S
7 |IF| P AND N AND I THEMN g1
5 |IF] F AND N AND NC THEN S
9 |IF| P AND N AND 2 THEN OF
10 |IF| NT AND F AND I THEN B
11 |IF| N AMD I AMD N THEM _F
12 |IF| NT AND F AND N THEN OF
13 |IF| NT AND NC AND I THEN OF
14 |IF| NT AND N AND N THEN CE
15 |IF| N AND M AND N THEN BI
16 |IF| NO AND N AND I THEN OF
17 |IF| NT AND N AND N THEN 51
15 |IF| NC AND N AND N THEN Ei
19 [IF] A& AND F AND F THEN B
20 |IF| W AND F AND N THEN 51
21 |IF| N AND P AWND N THEN B2
22 |IF| N AND NC AMND F THEN 51
23 |IF| N AND NC AMND NC THEN B2
24 |IF| N AND NC AMND N THEN B2
25 |IF| N AND N AMND F THEN 51
26 |IF| N AND N AMND NC THEN B2
27 |IF| N AND N AND N THEN B2

Fan scale Fan Control Signal
S2=461-100 % FI2WV-1200W
SI=50-69 % 600V -528V
NC=40 - 60 % 4.80 W - 7200
BI=730-4%%% 360V -5838 W

B2=0-39% 0V -468 V

(50%-150%), the outputl is set to S2. The S2 now is
referred to the output power of fan 61-100%.

Table 2 displays the rules of fuzzy logic for pump
control (sprinkler). Similarly, it can be seen that there
are 27 rules being used to create the pump control
output (Output?). For instance, if the inputs from
temperature sensor (Temp), sensor
(Moisture) and light sensor (Light) are positive (50%-
150%), the output? is set to N/C'. The N/C' is referred
to the output power of the pump to sprinkler 40-60%.

moisture

Table 3 displays the rules of fuzzy logic for lamp
control. It can be seen that there are 27 rules being
used here to create the lamp control output
(Output3). For instance, if the inputs from
temperature sensor (Temp), moisture sensor
(Moisture) and light sensor (Light) are positive (50%-
150%), the output3 is set to B2". The B2" is referred to
the output power of lamp 0-39%.
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Table 2: Rules of the fuzzy logic for pump control
(Sprinkler)

Rule # IF Temp Operator | Moisture | Operstor Light Operator Otpt?
1 IF P AND P AND P THEN| CE’
2 IF P AND P AND|[  NC|  THEM| CE'
3 IF P AND P AND N THEMN| 82°
4 IF P AND NC AND P THEM| 87°
5 IF P AND NC AND|  NC)  THEM| 827
o IF P AND NC AND N THEM| CE'
7 IF P AND N AND P THEN| S2°
g IF P AND M AND|[  NC|  THEM| 52
] IF P AND M AND N THEM| S¥°

10 IF NC| AND P AND P THEN| CE’
11 IF NC|  AND P AND|  NC|  THEM| CE'
12 IF NC| AND P AND N THEN| CE’
13 IF NC| AND NC AND P THEM| B82°
14 IF NC| AND NC AND|[  NC|  THEM| CE'
15 IF NC{  AND NC AND M THEM| CE'
168 IF NC| AND M AND P THEM| S¥°
17 IF NC| AND M AND[  NC)  THEM) S¥°
18 IF NC| AND M AND N THEMN| ST
19 IF N AND P AND P THEN| CE’
20 IF N AND P AND|[  NC|  THEM| CE'
21 IF N AND P AND N THEN| CE’
22 IF N AND NC AND P THEN| CE'
23 IF N AND NC AND|[  NC|  THEM| CE'
24 IF N AND NC AND N THEN| CE’
25 IF N AND M AND P THEN| CE’
26 IF N AND N AMD| NG| THEM| CE'
27 IF N AND M AND N THEMN] ST
Sprinkler scale % Sprinkler Control Signal
S2°=61-100 % 0y
S7'=680-69% 0w
NC'=40 - 60 % 0y
BZ2'=30-43% 1v-—95%
B7'=0-39% Tav 12V

V. EXPERIMENTAL RESULTS

To configure the parameters of the fuzzy logic on
Raspberry pi2, java software is written and run on the
Linux OS as shown in Figure 13. It is necessary here to
validate if the software can function correctly.
Therefore, the simple test inputs can be used here to
check the results.

| £ E_Fuzzy Panel

Figure 13: User Interface of Java software on Raspberry Pi2.



Table 3: Rules of the fuzzy logic for Lamp control

Rule #1F| Temp | Operator |Moisture | Operator | Light | Operator | Output3
1 |IF| F AND P AND I THEN B2
2 |IF| & AND F AND MNZ | THEN Bi"
3 |IF| # AND F AND N THEN M
4 |IF| P AND M AND I THEN i
5 |IF| P AND A AND NZ | THEN R
6 [IF| P AND M AND N THEN R
7 |IF| P AND N AND I THEN B2
5 |IF| # AND A AND MNZ | THEN Bi"
9 |IF| & AND N AND N THEN Bi"
10 |IF| W& AND P AND P THENW A"
11 |IF| WO AND P AND MNCZ | THEN R
12 |IF| WO AND P AND N THEN R
13 |IF| W& AND M AND I THEN Bi"
14 |IF| WO AND M AND MNZ | THEN CE
15 |IF| WO AND M AND N THEN CE
g |IF| WO AND i AND F THENW CE”
17 |IF| WO AND A AND MNZ | THEN R
15 |IF| NO AND A AND N THEN JE
19 |IF| W AND F AND I THEN Bi"
0 |IF| W AND F AND MNZ | THEN M
21 |IF| W AND P AND N THEN S
22 |IF| W AND A AND P THENW Bi"
23 |IF| W AND M AND MNCZ | THEN A
24 |IF| W AND M AND N THEN Bi"
25 |IF| W AND A AND I THEN Bi"
26 |IF| W AND N AND MNZ | THEN SI
X7 O|IF| W AND i AND M THEHW 52

Lamp scale Lamp Control  Signal
E2v=p1 - 100% 0V —4.68 W
EIe*=450-69 % 36V -SEEV
MC' =40 - 60 % 48 - T IV
Biv=30-49% 6V - 528 W
B2"=0-39% FERW-12W

As shown in Figure 13, the received data of
temperature, moisture and light are set to 25°C (25%),
0 RH (0%) and 0 Lux (0%) respectively. This can be
graphically explained by Figure 14. At the temperature
of 25%, the levels of membership function can be
divided into 0.5 of triangular memberships N and NC
respectively. Since the moisture and light has been set
to 0%, their memberships are 1.0 of triangular
membership NC. To calculate the fan output
(outputl), the rules #14 and 23 in Table | are applied.

This results in the memships output B7 and B2. To
calculate the fan output level, the areas of BT and B2
are now averaged and the average point of fan
output of 25.5% has successfully been found.

Finally, the test inputs are now replaced by the
real sensors inputs from the system in Figurel10. Here,
the temperature of 24°C (24%) , moisture of 46RH
(46%) and light of 600 Lux (13.3%) are measured as
shown in Figure 15. By using the fuzzy logic control
theory, the outputs of fan, pump of sprinkler and lamp
of 34.6%, 36.8% and 50.6% can be calculated (Figure
16). The output signal in Figure 15 can now be
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converted to the controlled signals in voltage.
Compared with the data in Tables 1, 2 and 3, the
output signals in voltage are in the range of (3.6-
5.88V) for fan output, (1-9.5V) for pump output and
(4.8-7.2V) for lamp output respectively.

Temperature
B P

1 Moisture

ule#14 Table |

Figure 14: Conceptof fuzzy logic control

|| E_Fuzzy Panel

Templeture Sensor

Figure 15: Measured sensor data of the Java software on
Raspberry Pi2.

Sprinkler

Moistu__r__e.. (Ofitout2 )

Figure 16: Control signal outputs of the system



VI. CONCLUTION

The fuzzy logic-based control in wireless sensor
network for cultivation has been successfully
demonstrated. Temperature, moisture and light
sensors can be used to monitor and control the
growth of the crops such as lettuce. The concept of
fuzzy logic can be suitably applied to the wireless
sensor network to enhance the ability to control the
crop environment. This system is also achieved a low-
cost design since all inexpensive devices can be used.
Moreover, it is very flexible for changing fuzzy logic
rules for different types of crops in future.
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UNRAVELLING TECHNOLOGIES IN THE DIGITAL WORLD

Watid Phakphisut and Lunchakorn Wuttisittikulkij

Since Shannon’s theorem proved the existence
of channel codes which information can be reliably
transmitted over a noisy channel, a large number of
channel codes had been proposed. However, none of
these had been demonstrated to closely approach
Shannon’s limit. The first breakthrough came in 1993
with the discovery of turbo codes by Berrou, Glavieux
and Thitimajshima. This channel codes can show, for
the first time, the performance approaching Shannon's
limit. Nowadays, the turbo code [1] is adopted in the
fourth generation (4G) mobile communication system
[2]. A second breakthrough came in 1996 with the
rediscovery of LDPC codes [3], originally invented by
Gallager. These codes can also be shown to have near
Shannon'’s limit and have been successively adopted in
I[EEE 802.11n standards [4], hard disk drive [5] and flash
drive technologies [6]. The essential ideas behind the
turbo code and LDPC codes are the efficient decoding
whereby the turbo codes employ the iterative BCJR
algorithm and the LDPC codes employ the belief
propagation algorithm. Unfortunately, these codes
cannot assert the joint asymptotic equipartition
property (AEP) that is one of the channel coding
theorem proved by Claude Shannon.

The situation changes due to the invention of
polar codes proposed by Arikan [7]. This code shows
the AEP which can reach the Shannon’s limit. The key
idea of polar codes is that any statistically independent
noisy channel can be transformed into the equivalent
channel consisting the extreme noisy channel and the
almost free of noise. Therefore, the encoding strategy
is to transmit the information bits over the noiseless
channels while assigning the parity bits to the extreme

noisy channel. Intuitively, the polar codes are a
constructive instance of the AEP. Recently, the 3GPP
agreed to adopt polar codes for the eMBB (enhanced
mobile broadband) control channels for the 5G mobile
communication system [8].
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My Research and Life Experience

Sanika Wijayasekara, Sri Lanka

Ever since | was a little girl, if someone asked
about my future ambition, my obvious reply was
becoming a teacher. The academic field and
educational aspects have always inspired me as a
profession and as well as a social service. Later, when
| became a university lecturer, | realized that there is
room for improvements in the teaching. Applying
state of the art technologies in learning process can
be stimulus both for students and teachers. This
motivation compelled me to look into new aspects
and concepts of technology that could be involved in
education to improve the quality, while enhancing my
awareness and knowledge on those aspects.

After completing bachelor's degree from Sri
Lanka, | applied for admission at the Asian Institute of
Technology (AIT), Thailand for continuing studies in
Master of Science (MSc) in the field
Telecommunications and | was awarded AIT
fellowship to pursue my MSc degree. This lifetime
opportunity leads me to meet well qualified
professors and lots of researchers, which augmented
my motivation to conduct research in order to
broaden my knowledge horizon and to learn new
concepts. AlT is one of the unforgettable places in my
life since it is made up of the people who lived there.
People from different countries having different
social, cultural and ethnic backgrounds, work
together for a single goal i.e. to gain knowledge and
serve a higher purpose by making the world a better
place. | was voluntarily involved in the Student Union
for three semesters and was an active member in Sri
Lankan Association in AIT. Being involved in
extracurricular work, | developed invaluable skills like
leadership, problem solving and time management
skills that greatly helped me achieving excellence in
academic activities. The greatest lesson | have learned
is never to give up and realized the dreamed journey
had just begun.

As a result of my enduring enthusiasm on
research, | was determined to continue my higher
studies towards PhD and | selected Chulalongkorn
University (CU), Thailand. | was fortunate to gain the
PhD admission in Faculty of Engineering,
Chulalongkorn university which is the Thailand's

a2

oldest and best engineering school. Due to my
consistent excellent academic performance and
outstanding research work, Chulalongkorn university
has awarded me with the prestigious 100th
Anniversary Chulalongkorn University for Doctoral
Scholarship along with the Electrical Engineering
Chulalongkorn University PhD (EECU-PhD) Honors
Program Scholarship. These scholarships supported
me to make one of my lifetime goal achievable, which
is to obtain a doctoral degree in the field of
Telecommunications.

PhD program at Electrical Engineering
department, Chulalongkorn university offers two
distinct PhD programs to student which are only the
research based and the coursework along with the
research. | selected the program which combine the
coursework with research so that | can obtain more
knowledge through the well qualified Professors
associated with Electrical Engineering department.
They provide necessary and useful background
knowledge to understand the difficult engineering
theories and concepts in an easy fashion. Currently, |
am successfully applying this knowledge in my
rigorous PhD research work.

| got an opportunity to spent valuable time at
Tanabe (Thailand) Co.Ltd for three weeks of
internship funded by University of Niigata, Japan. |
was responsible for evaluating the current situation of
the company and forecast the future market and
strategies. This was a challenge for me and | enjoyed



ersity (Thailand)

|
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the work since | could forget my research work stress
for a short period time.

Throughout this higher education journey in
Thailand, | realized that the university professors are
very supportive, and kind hearted. The best thing is
that the advisor has a substantial commitment in
student’s research and sometime experience more
pressure than the student in order to have a fruitful
research. This creates confidence to student in a well
guided and friendly environment.

Apart from foreign student, as a foreigner, |
truly love the country and the people of Thailand.
Thailand is a pretty safe place and | respect the
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freedom | experience in Bangkok. Particularly, the
main practice | learnt from the culture of Thailand is
of being grateful. As a follower of Theravada
Buddhism, | admire the daily alms rounds of Thai
monks after dawn. | practice this as a special daily
ceremony to get blessing and make merit for my
good karma. The gorgeous Lord Buddha statues and
the sacred Buddhist temples in Thailand help me to
get through the times when | feel homesick and it is
now my second home.

Currently, | am studying as a research visiting
student at TONIC Research group, Department of
Electrical Engineering, National Taiwan University,
Taiwan with funds of the Overseas Research
Experience Scholarship for Graduate Student from
Graduate School of Chulalongkorn University,
Thailand. This is a good opportunity for me to learn
new things in my research field not only theories but
also more advanced experiments. Finally, most
important thing is that my higher education studies
built me strong and confident to serve more students
in the world and to face the society.

More about the Author

Sanika Wijayasekara is was born in Colombo, Sri
Lanka. She received her B.Sc in Computer System and
Networking from Sri Lanka Institute of Information
Technology (SLIT), Sri Lanka in 2010 and M.Sc in
Telecommunications  from  Asian Institute of
Technology (AIT), Thailand in 2012. Since 2015 August,
she pursues the Doctoral Degree in Department of
Electrical Engineering, Chulalongkorn University,
Thailand with the support of the 100th Anniversary
Chulalongkorn University for Doctoral Scholarship.
Bangkok, Thailand. He is under the EFS-SIIT
scholarship.
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Paper List of ECTI-EEC Transaction

ECTI-EEC Transaction (Scopus Database)
Website: http://www.ecti-eec.org/index.php/ecti-eec

Vol 16, No 2 (2018)
Electrical Power Systems

Performance Analysis Methods in Smart Grids: An Overview
Surender Reddy Salkuti

The Effect of pH and Temperature in the Propagation of Water Treeing in XLPE Insulated Underground Cable
Boonruang Marungsri

Consumer Centric Flexible Reactive Power Pricing Using Scalable Technologies
Danalakshmi D, Thiruppathy Kesavan V, Agnes Idhaya Selvi V

Communication Systems

A new reinforced MAC protocol for lifetime prolongation of reliable Wireless Body Area Network
Azouz Boufedah Badissi, abdesselam Babouri, mohamed benmohamed, Nacer Abouchi

Moving Reference Planes of Unit Cells of Reciprocal Lossy Periodic Transmission-Line Structures
Suthasinee Lamultree

CU-MAC: A Duty-Cycle MAC Protocol for Internet of Things in Wireless Sensor Networks
Tanapoom Danmanee, Kulit Na Nakorn, Kultida Rojviboonchai

Scalarized Q Multi-Objective Reinforcement Learning for Area Coverage Control and Light Control Implementation
Akkachai Phuphanin, Wipawee Hattagam
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Paper List of ECTI-CIT Transaction

ECTI-CIT Transaction (In the process of Scopus Database submission)
Website: https://www.tci-thaijo.org/index.php/ecticit

Two issues are available annually. The next issue will be available soon.
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Report from Conferences/Workshops/Seminars/Events

ITC-CSCC 2018

Date: Jul. 4-7, 2018
Venue: Chulalongkorn University
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Date: Jul. 18-21, 2018
Venue: Chiang Rai
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AWAP 2018

Date: Jul. 25-27, 2018
Venue: Pattaya
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ECTI Committee Meeting

Date: Sept. 8, 2018
Venue: KX-Knowledge Exchange Center, Bangkok
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ITC-CSCC 2019

The 34th International Technical Conference on Circuits/
Systems, Computers and Communications

June 23 - 26, 2019/ Jeju Shinhwa World, Republic of Korea

Welcome to ITC-CSCC
The 34th international Technical Conference on Circuits/Systems, Computers and Communications (ITC-CSCC 2019) will be held on June 23-26 at Jeju
Shinhwa World, Republic of Korea.

Topics
The conference is open to researchers from all regions of the world. Participation from Asia Pacific region is particularly encouraged. Proposals for special
sessions are welcome, Papers with original works in all aspects of Circuits/Systems, Computers and Communications are invited, Topics include, but not

limited to, the followings:

« Circuits & Systems
- Computer Aided Design - Power Electronics & Circuits - Intefligent Transportation Systems & Technology
- Analog Circuits - RF Circuits « Linear / Nonlinear Systems
- Modern Control - Medical Electronics & Crcuits = Neural Networks
- Semiconductor Devices & Technology -ViSt Design - Verification & Testing
- Sensors & Related Circuits

« Computers
- Artificial Intefligence -Image Processing - Biocomputing
- internet Technology & Applications -Computer Systems & Applications - Motion Analysis
- Multimedia Service & Technology - Computer Vision - Object Extraction & Technology
- Face Detection & Recognition - Security - Image Coding & Analysis
~Watermarking

« Communications
- Antenna & Wave Propagation - Network Management & Design
- Audio / Speech Signal Processing - Optical Communications & Compenents

Circuits & Components for Communications - Radar / Remote Sensing

- IP Networks & QoS - Communication Signal Processing - MIMO & Space-Time Codes
- Ubiquitous Networks ~Multimedia Communications - UWB - Mobile & Wireless Communications
= Visual Communications - Future Internet Architectures

PROCEEDINGS

All registered participants are provided with conference proceedings. Authors of the accepted papers are encouraged to submit full-length manuscripts to
IEIE JSTS {Journal of Semiconductor Technology and Science) or IEICE Transactions. Papers passed through the standard editing procedures of the IEIE JSTS
or IEICE Transactions will be published in regular issues. The authors (or their nstitute) are requested 1o pay the publication charge for the IEIE JSTS or IEICE
Transactions when their paper is accepted.

SUBMISSION OF PAPERS
Prospective authors are invited to submit original papers (1~4 pages) of either MS Word or POF format written in English, Paper submission procedures are
availabe at www.itc-¢s¢cc2019.01g

AUTHOR'S SCHEDULE
+ Submission of Paper : March 22,2019+ Notification of Acceptance : April 19,2019 « Submission of Final Paper: May 10,2019

Hosted by

The Institute of Electronics and Information Engineers (IEIE), Korea

The Institute of Electronics, Information and Communication Engineers (IEKCE), Japan

The Electrical Engineering/Electronics, Computer, Telecommunications and Information Association, Thailand

Contact Point
+ E-mail : inter@theiele.org

«Phone: +82-2-553-0255{(Ext. 4)
« www.itc-cscc2019.0rg
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ECTI-CON 2019 INTERNATIONAL CONFERENCE
July 3-5, 2019, Pattaya, Thailand

Steering Committee

Somsak Choomchuay, KMITL
Kosin Chamnongthai, KMUTT
Tomoaki Sato, Hokusel Gakuen
Kou Yamada, Gunma U.

Prayoot Akkaraekthalin, KMUTNB

Ajchara Charoensook, NIMT
Yasumasa Fujisaki, SICE, Japan
Chul Joo Hwnag, ICROS, Korea
Yoshihiro Matsui, TNCT, Japan
David Banjerdpongchai, CU
Tuptim Angkaew, CU

Uthen Khamnan, RMUTL
Pichaya Tandaya, PSU
Roungsan Chaisrichareon, MFU

Honorary Chairs
Monai Krairiksh,KMITL
Prabhas Chongsatitwattana,CU

General Chairs

Nattapong Phanthuna, RMUTP
Kosin Chamnongthai, KMUTT
Sinchai Kamolphiwong, PSU
Pornchai Supnithi, KMITL

Technical Program Chairs
Chaiwat Jassadajin, NIMT
Apirath Limmanee, KMITL
Jonglak Pahasa, UP

Eryk Dutkiewicz, UTS, AU

Pipat Prommee, KMITL
Chaiporn Jaikaeo, KU

Pornchai Phukpattaranont, PSU
Chanon Warisarn, KMITL
Ittisek Nikhamhang, SIIT

Ekasit Nugoolcharoenlap, RUT-R
Ekkarat Boonchieng, CMU
Anan Phonphoem, KU

Tutorial Chair
Sivinee Sawatdiaree, NIMT

Venue : Pattaya, Thailand.

Organized by :

YIEEE &

CROS

THAILAND SECTION

Contact for Support :

Nattapong Phanthuna : nattapong. p@rmutp.ac.th
Chaiwat Jedsadajit : chaiwat.nimt.co.th

1* CALL FOR PAPER

Special Session Chairs
Sathaporn Promwong, KMITL
Sarinya Pasakawee, NIMT

Tomoaki Sato, Hokusel Gakuen U, Japan

Nopporn Patcharaprakiti, RMUTL
Rawid Banchuin, SU

Publication Chairs

Wilaiporn Lee, KMUTNB
Chaiyod Pirak, TGGS

Wetarin Thansiprasert, RMUTP

Publicity Chairs
Soohee Han, POSTECH, Korea
Kou Yamada, Gunma U., Japan

Registration Chairs
Natenapit Khumthukthit, NIMT
Vitawat Sittakul, KMUTNB

Finance Chairs

Narudom Noulkhow, NIMT
Kanjana Pattanaworapan, BU
Pairin Kaewkuay, ECTI

Local Arrangement Chairs
Panya Khaenamkaew, KU
Somkieat Thongkeaw, RMUTP
Adisorn Kheaksong, PIM

Information System Chair
Weena Janratchakool, RMUTT
Arnon Singshateain, RMUTP

Secretariat
Kornpatsitt Promasa, NIMT

Kanabadee Srisomboon, KMUTNB

National Institute of metrology (Thailand)
Rajamangala University of Technology Phra Nakhon

SICE.

=CT

The 16" International Conference on Electrical Engineering/Electronics,
Computer, Telecommunications and Information Technology or ECTI-CON 2019
(IEEE Conference Record) is the sixteenth annual international conference orga-
nized by Electrical Engineering/Electronics, Computer, Telecommunications and
Information Technology (ECTI) Association, Thailand. The conference aims to
provide an international platform to present technological advances, launch new
ideas and showcase research work in the field of electrical engineering, electron-
ics, computer, telecommunications and information technology. Accepted papers
will be published in the Proceedings of ECTI-CON 2019 and will be submitted for
inclusion in the |EEE Xplore. Acceptance will be based on quality, relevance and
originality.
1.Devices, Circuit and Systems 6. Electrical Power Systems
2.Computers 7.Power Electronics
3. Information Technology 8.Signal Processing
4. Communication Systems 9.0ther Related Areas
5. Controls, Instrumentation and

Measurements

A proposal for a special session can be submitted to the special session chair.
The session topic can be varied upon one’s interest but still relate to Electrical
Engineering/ Electronics, Telecommunication, Computer and IT.

’ L2 . p oy

Post graduate student whose paper is outstanding and has applied for the schol-
arship will be nominated for a partially supported scholarship. The grant is nei-
ther transferable nor claimed in other forms,

Paper with highest score will be nominated "Best Paper Award"

Deadline for Special Session Proposal 8 December 2018

Deadline for Submission 11 January 2019

Notification of Acceptance 19 April 2019

Deadline for Final Manuscript Submission 17 May 2019

Deadline for Early Registration 17 May 2019

Conference Dates 3-5 July 2019

Available at http://www.ecticon2019.org
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Board Committee
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Regional Committee

Thailand: North: Roungsan Chaisricharoen (MFU)
Thailand: South: Kanadit chetpattananondh (PSU)
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