Mt nbasdansezlumsilgnnisauaumaininngsiys

r -
Meq 11ea 15aa

a = a I'4
v una luladnounimes
ad a o a '
IANNTOUNT AULIAINTTUAAAT

wazina TuTaggaemnssy

UNINGTEIBAYINYT 13

o v YA k%
AIHIUNITNAY

U

a =
A3 milealsaq

a a o o
AuINANNINDITEgNd Al
malulagasauma ¥r1INeay

FAYNFIYT

siwa.m@hotmail.com

GERPITRSARLT)

a = a 14
13 na 1u ladnoununes
Biannsoting azdfnITumaas

wazina TulaggaaMns s

URINGOT BN WY1

thiangoneone@gmail.com

U Ll
Unfaaee
2 g o o v a
UWﬂammﬂuﬂ15uuﬁuamiwmmmymamwﬂumiﬂgﬂ

= ' 9 1%

' 3 ~ vy g ' = Y
‘VJLiEJquMLLMNHW%?HTL’HW?UQHMWU Iﬂﬂiﬁl‘lﬂﬂﬂ1iﬁ51\um$

oonuvumaulagndelumsesnuuuuaznisldnumsasieia

9 =

v A o v Y o o
ﬁﬂWWLL'Jﬂﬁ’l’)JJLW’E)uﬁl’l’)JJﬁVlnlﬂ3J11“]511&ﬂﬁﬂ'J‘]JﬂiJLLﬁgi]ﬂﬂﬁﬂ‘lliiﬂ

U

uazuuat vesauniou sreduaiuliinuasnsjulmiawisaain
9 vy a A a ) a

vzl lddeaueslasnan@eanmseuTisunsundudou v

a ¥ ' ~ & v v

msaaad lsunsunazamaouilnnannsaldau’ld wansnaaes
4 2 ] g 1 v 2

sruuiadRIunUNIZUUAINIIINUMENWAdoudeA T oya Y

U= d Y Vv o I o

g lwduazuaanaldgndesanysal 8o nosidud

Mdfey: 1NBATEDSEZ NFEY IIINYIYS

Abstract

This article presents the development of smart farm
for durian cultivation in the Phetchaburi River basin for
beginners. By focusing on the creation and design of
technology that is easy to design and use, environmental
measurement in order to use the information to control
and manage diseases of durian garden. Helping the new
generation of farmers to create and use themselves by
avoiding complex programming. Only the program
installation and configuration can be wused. The
experimental results of the constructed system found that
the system can collect the environment values, send the
data to the website and display the results completely 80
% .

Keywords: smart farm,durian,phatchaburi river
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Automatic Bottled Water Filling Machine using PLC
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Abstract

This paper presents the automatic bottled water filling
machine using programmable logic controller (PLC). The objective is to
apply the PLC for controlling the conveyor belt, stepper motor rotation
and close a lid. The height and length of proposed water filling machine
are of 150 centimeter. There are two type of sensors as NPN-capacitive
proximity level sensor and NPN-capacitive liquid level sensor. The
PLC MISUBISHI system is the main controller and computer is used to
communicate between user and system. GT Designer3 software is used
to design the GUI for automatic control. Experimental results show that
the automatic bottled water filling machine can contain the water with
the averaged time 14 second per bottle. The averaged error of water
volume is less than 8 %.
Keywords: Programmable Logic Controller (PLC), Automatic system,

Bottled water filling machine
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Abstract
This research was prepared with the aim of developing research

knowledge to benefit the agricultural work in the agricultural Thailand

4.0. The research was started to study and design a wheel-driven robot. It
is powered by solar energy from solar cell panels to supply electric
power to autonomous agriculture robot system. This robot was applied
for spraying chemicals and fertilizing with large vegetable plots that lack
labor. The risk of using harmful chemical weave. The research methods
began with studies and design a robot body structure that moves with
wheels designed to use the electric power output from the number of 120
W, solar panels amount 6 panels for supply electric power to two electric
motors 12V 250 W with gear reducers and to supply electric power for
motor pump that it can supply chemicals or high-pressure liquid
fertilizers with 10 nozzles, and carrying 20 liters tank mounted in the
robot. The research process is when designing a robot and then
assembling a remote control unit and an automated drive program.
Obtained by creating a trajectory from a program created to locate a route
and navigate with a GPS system that directs the robot to drive this
agricultural movement along a predetermined path. Scope of this
research can be used in the daytime in the sun. The travel distance is not
more than 2000 meters which it can able to operate at a distance to spray
chemicals or liquid fertilizers by using set of devices to transmit video
remote. The research results of solar agricultural robots can use sufficient
energy from solar panels. A system to drive the robot along a specified
path that works by hand. It was applied the automatic mode to move the

robot well an order chemicals or liquid fertilizers at a long distance.

Keywords: Agricultural robotics, Chemical spraying robotics, Solar

Cell
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Abstract

The aims of this research are (1) to collect data and create a
database for the minibus routes in Ubon Ratchathani (2) to design and
develop a mobile application showing minibus routes in Ubon
Ratchathani, and (3) to evaluate the efficiency and the satisfaction of
using the application. The evaluation was performed by a group of ten
experts. To measure the satisfaction, a hundred tourists participated. The
last group, the group of minibus drivers in Varin Chamrap and Mueng
district, consists of 290 drivers. This implementation of the project
development model provides a minibus Province.

The results showed that there is the route information for eight

minibus colors. The total bus-stop is 153 locations, and the application

a v ¢ v
oz Tt dmans2
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can provide the starting and the finishing spots of a route. It can also
search for the desired location. To select the desired point, the user fills
in the name of the target area. Moreover, users can find stop-points along
each route. The efficiency evaluation showed that the application
efficiency was at a high level (average value = 4.34, S.D. = 0.64). The
satisfaction of using the application from 290 users was at the highest

level (average value = 4.53, S.D. = 0.70)

Keywords: Application Mini bus Ubon Rathchathani Bus stop
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Abstract
The purpose of this research was to study the mechanical and physical
properties of mixed material from PLA recycled bio-plastic with ceramic
fiber that used for Heat-Resistant decorative wall panel product which
could use in engineering works and used as one of a choice in energy
conservation and environment preservation.

In this research of mixtures between recycled bio-plastic and
ceramic fiber, the experiment was conducted with 5 ratios of mixture as
follows; 90:10, 80:20, 75:25, 70:30, and 65:35 by weight then formed

into the mixed-material panel with forging heat treatment; and then

grinded into Compound; then normalizing and forging into Composite to
form the mechanical and physical test pieces in order to test the
properties of good mixed-material for product forming.

From the research, it was found that the ratio of 75:25 has the
most appropriate mechanical and physical properties which had Tensile
Strength value of 9.656 MPa, Flexural Strength value of 18.496 MPa ,
Impact Toughness value of 1895.188 J/m2, 1.0228 g/cm3 Density , no
Water Absorption, and the Heat-transferring value of 0.089 W/mk
because when the ceramic fiber was added until it reached the ratio of
75:25, the composite would have good adhesion between fibers and
matrixes with addition of mechanical and physical properties that could
improve the heat stability and the quantity of Crystallinity which was
most appropriated for providing as the Heat-Resistant decorative wall

panel product.

Keywords: PLA Recycled Bio-Plastic, Ceramic fiber, Heat-Resistant

Decorative Wall Panel
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Abstract

This article is an illustration on indoctrination and developing soft skills
of students in the field of Electronics and Telecommunications Engineering,
Faculty of Engineering and Architecture Rajamangala University of
Technology Suvarnabhumi. By indoctrination and developing soft skills which
is important for students in the Digital Disruption era through the activities in
order to know how to be socializing, emotional controlling, positive thinking,
and solving immediate problems through indoctrination and practicing for the
development that change into the right way. There is an arrangement of
activities consisting of three activities that are included in selected topic
courses in Telecommunication Engineering course code 504-44-19. The
number of students that enrolled in these courses is 26 students and the results

of the satisfaction assessment were in the most satisfactory level at the score

a o a <
MAPH AUEIITA
wimnedema TuTags1wusnagrssauni

poom@rmutsb.ac.th

of 4.846. The overall results of the activities arrangement were in the highest
level at 4.718.

The activities presented are the creation of a teaching process,
indoctrination and developing for students. To guide students to think and lead
to interaction, socializing, emotional control, positive thinking and problem

solving.

Keywords: Manuscript Format, Manuscript Guidelines, Text Style
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Abstract

Study and development of sugarcane conveyer machine for
trucks using dc motors have a purpose to develop the sugarcane
conveyor to be able to use power from a DC motor and the truck's
battery power supplies power to a 500-watt, 24-volt DC motor. The
components of the machine include the structure unit, power unit and
conveyor unit. The machine has a total length of 2,560 mm, width 700
mm. There are cane bundle 2 raised arms. Ratio 2.4 per 1 cycle. Using
Khon Kaen 3 sugarcane for testing. From the performance test using the
cane bundle weights in the test were 15, 18 and 21 kg. Tested with
operating speeds of 60, 80 and 100 rpm. Samples were tested 3 times,
each time 10 bunches, respectively. Tested on a 6-wheel truck. From
testing, it was found that at operating speeds of 80 rpm at cane bundle
weight of 18 kg. Field efficiency appropriate equal to 81.37% the
material capacity is 13,109.43 kg per hour. Electricity consumption in

the real test of 0.70 A Break-even point 156 hours.
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Abstract

This project studied the mechanical and physical qualities of composite
materials between recycled plastic glass mixed with bamboo fiber, which is an
alternative to the introduction of plastic glass waste Polypropylene (PP), and
bamboo fibers resided products to composite by creating a substitute material
for products From operation, with compressors at a temperature of 190 %
divides to 5 parts; 90:10, 80:20, 70:30, 60:40 and 50:50. Then testing to sub-
compound and pressed into composite. Next, test pieces for mechanical. The
results showed that, the recycled plastic glass mixed with bamboo fiber in 5
parts. For rating 90:10 had mechanical and physical qualities, as Tensile
strength 16.99 MPa, Bending strength 35.35 MPa, Impact strength 1.93
KJ/m2, Hardness 68.56 HSD, From the comparison of 5 testing, at rating of

90:10 percent could be the best Tensile and Bending strength, But every ratio

can be used to make a product by choosing to work with the product Because
the goal of the research project is to reduce what is left and recycle as much as

possible.

Keywords: Plastic Cup, Polypropylene, Fiber Bamboo, Recycle
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Abstract—Nowadays, security of websites

through computer has various ways of
with

been intensive
This method is
flawed in security point when someone knows about

login name and password of the user. This paper has

authentication. In general, system login

“Username” and “Password” has

used to authentication the wuser.

the concept to enhance the security of the system by
integrating keystroke dynamics, a measure of biological
behavior in sequence and time, with the unique of
combination sequence in typing of Thai word, the time
of interchange between pressing a key and hold a key.
We are able to extract this sequence with time stamp
between stroke and time duration. Then, the rhythm
of key stroke sequence will be used to analysis and
authenticate the user.

Indexr Terms—keystroke dynamics, authentication,
verification,

I. INTRODUCTION

Nowadays, people using computer devices need to make
an authentication via login user name with password.
With various computer devices and systems, user would
to remember different user login and password. This cause
many users confused and often forgot their password. To
cope with this problem, we purposed a keystroke dynamics
authentication [1] [2], in which, rhythm of key press and re-
lease on keyboard would various person to person [3]. The
sequence of this rhythm was a kind of personal biometrics.
The rhythm would compose of time duration while the
key was press and hold, fight time key from one keystroke
to the other keystroke. Especially, Thai characters, there
were 68 symbols in its alphabet (44 consonants, 19 vowels).
This means that shift left and shift right would be used
to press and hold to express all 68 symbols. Some users
might familiar with holding a shift right key to express the
alphabet while others might familiar with holding a shift
left key. With this technique [4], we would be able to learn

from user to user keystroke to identify their biometrics.

There was another fascinated in Thai word. Since some
Thai word for instance, “é’” the symbol “ 7 and “ v
cloud be typed in different order. These two symbols were
located above and under the symbol “#” and it should
show no different either one first press or last on keystroke.
With this unique Thai word, we could count this keystroke
sequence as one of biometrics that could behave different

from person to person.

II. METHODS
A. Keystroke dynamics rhythm

Human need keyboard to interact as a user interface to
computer devices. Various type of keyboards composed of
mechanics bouncing back to make user feel soft touch or
hard touch. This caused user difference in time to hold on
a key press and time to change from one key to another.
For a sequence of successive key press, several different
times could be extracted.

Total Time

D-D

Hold

Figure 1. Example duration of keystroke time.

o Hold Time

o U-D Release (Up) from a key until press (Down) on
the other key

e U-U Release (Up) from a key until release (Up) on
the other key

e D-D Press (Down) from a key until press (Down) on
the other key



o Total Time

Based on difference in time [5] [6], we could draw out
some features for instance, latency time, hold time, and
inter-key time (fight time). The latency time could be U-
U or D-D time. The hold time was the biometrics of a
user in which each finger physical opted to interact on a
key in different alphabets. The inter-key time was played
in a significant role to extract more features than latency
time and hold time. Since inter-key time could be negative
or positive value while latency time and hold time were a
positive value. Some users might press U-D successive key
by completely released one key before pressing a new key.
The time measured in this behavior would get a positive
value. However, some users might press a new key before
released a previous key. The time, we got from this manner

of acting would be negative. It was a personal rhythm.

B. Keystroke dynamics sequence on That Word

Since Thai word composed of these 68 symbols in its
alphabet. We could not fit 68 alphabets on a keyboard
with out using a shift key. Therefore, some Thai characters
need to hold a shift key while pressing an alphabet key.
There were two shift keys, the left shift key and the right
shift key. Some users prefer to use right shift key than left
shift key. If there were two consecutive Thai characters
that both needed a shift key, users might hold a shift
key in long time while pressing two keystrokes. However,
certain users might hold a shift key and pressing the first
character, then released a shift key and did it again on
the second character. The shift key could be shift left or
shift right. With this combination, the keystroke dynamics
sequence would be different from person to person. An
example of Thai word “i]ﬂ“@” to get a alphabet of “4¥” and
““ hoth successive alphabet needed to hold a shift key.

Based on user different favor on successive keystrokes,
the sequence pattern could be one of biometrics to filter
out impostor users before passed to other algorithms for
instance Euclidean distance to validate the user. It was a

personal sequence key.

C. FEuclidean Distance on Latency and Inter-key time

When user started to type in a Thai word, we captured
the latency time and the inter-key (U-D) time. The Table
I showed timing sequence of keystrokes on a Thai word
“i]ﬂ‘lé?”. It used 6 keystrokes since the shift key would be

counted as one keystroke and the Inter-key time of the

27 press show negative value. This means that user had

pressed the 274 key before released the 1 key.

Table 1
LATENCY AND INTER-KEY TIME

0.216
0.096

1.152
-0.2

2.328
0.223

3.16
0.056

4.168
0.024

5.136
0.032

Latency
Inter-key

After we had latency and inter-key time, we would plot a
graph as showed in Fig 2. This plot showed 11 keystrokes.
The green line showed an original user while the blue line
showed a user that would like to validate to the original
user. The distance line would be the different in position
mark between these two vectors. This cumulative distance

would be called Euclidean distance.

0.2 T T T T T

&~ = Original Master
—6— = Userl
= — = Distance

0.1

[ Rt NS |

Interkey
o
Q
&

-0.05

01
Figure 2. Example duration of keystroke time.

The Euclidean distance calculated the distance be-
tween two n-dimension vectors where p(p1, p2, ..., pn) and
q(q1,92, ---,qn), as a straight line and formula was shown
in Eq. 1.

d(p,q) = V(g —p1)2 + (g2 — p2)2 + oo + (gn — Pn)?

(1)

Where p could be the original user and ¢ could be
the user that tried to validate. The n was the number
of keystrokes that used in the Thai word. The minimum
Euclidean distance means the similarity of these keystroke

dynamics between two users.



III. EXPERIMENTS AND RESULTS

In these experiments, we collected a sequence of
keystrokes, latency and Inter-key time. These parameters
depended on the Thai word that we selected. The word
that we tested was limited to 8-12 keystrokes since most
passwords were also between 8-12 characters. Actually, the
longer passwords the better security should be.

We had categorized 3 types of the Thai word for testing.

o Short easy word, 8-12 keystrokes

o Lengthy word, 12-16 keystrokes

o Complex word, rarely used and required many suc-
cessive keystrokes with shift key

The purpose to use short easy word was to test the
smooth keystrokes on the word that user might familiar
in daily use. The lengthy word was used to test the long
keystrokes and tried to find more mistakes in latency and
inter-key time from the user. The test of complex word
was used to capture the sequence of keystrokes that might
differ from user to user. For each Thai word , we recorded
12 times from one user and average the latency and inter-
key time as show in Fig.3

0.15 — T T T T T

\

0.1 ANy

0.05 -

Interkey

-0.05 -

01

015 L L L L L
0 2 4 6 8 10 12

Latency

Figure 3. Average of keystrokes time.

This average time would keep as an identification of the
user rhythm. The keystroke sequence of this user also kept
as a master source when needed for comparison.

To deploy the authentication system, we created a page
for login with a random Thai word shown on screen as in
Fig.4 On the screen, it asked a user to type in a Thai word
that user saw.

The experiment results of different types of word that
we tested were shown on Table.Il, Table.ITI, and Table.IV.
We had collected 20 students in King Mongkut’s Institute
of Technology Ladkrabang (KMITL). Each student should
consecutively type a test word for 3 times, 6 times, 9 times

and 12 times. We used many various times because we

Keystroke Dynamics Authentication

g

™
na|

Tasafaidhd@yianianuviu

SUBMIT

Figure 4. Login screen with a Thai word for user to type in.

would like to memorized finger muscles on the keystrokes.
Therefore, we would have (34+6+49412) %20 = 600 records
for 20 students for each word. In the table, we used sq.fail

as typing sequence fail and t.fail as typing time fail.

Table II
SHORT EASY WORD (% PASS/FAIL)

original impostor
pass  sq.fail  t.fail pass sq.fail t.fail
fiog 7618 0 2382 85 7.5 84.0
U@ﬂﬂ%ﬂ 83.83 0 16.17  14.67 0 85.33
$uwfu 8133 0 1867 1333 125 7417

For a short easy word, we could archive 80% of authen-
tication of the users and none all of them fail in keystroke
sequence. On the other hagld, impostor user had seen to
be fail 12.5% in a word “ €F3 7 since an alphabet “™ 7
and 7 7. Many peoples were typed in different successive

order. It was a personal sequence key.

Table 111
LENGTHY WORD (% PASS/FAIL)

original impostor
pass  sq.fail  t.fail pass sq.fail t.fail
WizwUNA1  83.0 0 17.0  18.67 0 81.33
paNIAes  79.67 0 20.33 9.5 8.17 82.33
auUHIn 82.5 0 17.5  4.33 7.83 87.84

For a lengthy word, the impostor users would rarely
pass. It showed less than 10% but only a word
“W5¥90ULNA" Since this word was a part of a KMITL
name in which student used to type so the keystroke
sequence that played an important part could not filter

out the impostor users.



Table IV
COMPLEX WORD (% PASS/FAIL)

original impostor
pass  sq.fail  t.fail pass sq.fail t.fail
Asnsn  81.33 0 18.67 7.16 9.67 83.17
awugn  76.83 0.5 22.67 4 7.83 88.17
Ugudme 79 0 21 6.5 4.17 89.33

The results of using a complex word were nearly
archived 80% of valid user and allow less than 7.16% of
impostor users to pass.

All the experiment results showed that the keystroke
dynamics could be used as an authentication system. The
selected word from random test pool would be able to filter
out an impostor to rarely pass in keystroke sequence and

latency time, inter-key time.

IV. CONCLUSION

Most of biometrics authentication system needed the
third party devices such as camera for face recognition,
fingerprint reader, and retina scan. While the authenti-
cation with a user login required the user to remember
login name and password, very often, certain users had
forgot login and password. If we could draw biometrics
from user behavior via keystroke dynamics sequence, this
authentication system could be easily deployed. Since
most of personal computer devices had to get input from
their users. All devices already provided either physical
keyboard or virtual keyboard to interact with their users.
If we could run the system in background process to read
user’s keystroke from time to time [7], we should be able
to learn and know the user, then allow user to continue use
the devices or we should reject user from the system. Our
purpose method was proved to be promising technique.
We only tested for 8-16 keystroke sequence asked for user
to type for login. The experiment results archived 80%
passed from valid user and nearly less than 7.16% passed
from impostor. If we let the system to learn longer from
valid user keystroke sequence, we should be able to archive
higher rate of success and higher rate of rejected impostor.
There were many ways to improve authentication with
biometrics from keystroke dynamics. Especially, the Thai
word had a unique character in successive keystrokes
where some vowels needed to be above and some vowels
needed to be below an alphabet. The order of these vowels
were not different when user typed in since they appear

the same in which one vowel above and one vowel below

an alphabet. An example of a Thai word “ ‘U,, ? user typed

. '
in “ 9 or “ 9

U

" which one typed in after alphabet “ U 7,
the order did not matter. These showed no different of
a Thai word “‘LJ;”. The order of these keystroke dynamics
depended on user. This also applied to a shift key which
needed for a Thai word. Based on this uniqueness of Thai
word, we could be able to study broadly to expand the idea
of keystroke dynamics authentication with Thai word. The
other areas such as the Artificial Intelligence (AI) [8] [9]

could be one of other ideas that we should looking for.
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Abstract

The purposes of this research study were the development of
project-based learning with design thinking using online supporting tools
for creativity assessment in the Information and Service Management

course, School of Engineering, Bangkok University. The research
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procedures consisted of three components as followed: 1) preparation, 2)
learning activities: project-based learning, design thinking, and online
supporting tools, and 3) creativity assessment. The assessment method
has studied the results of students’ creativity skills after learning
processes that the result is high level (X = 4.23, and S.D. = 0.46) and
help the most increase sub-creativity skills: divergent thinking,
flexibility, and resistance to premature closure. These feedback results
will be beneficial to the development and improvement of the learning

style of the instructors and the creative skills of students.

Keywords: Project-based Learning, Design Thinking, Online

Supporting Tools, Creativity Assessment
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