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ABSTRACT
The purpose of this research was to produce a prototype of a hand-woven silk bag with

water repelling finishing. This research studied the optimum conditions and properties of
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handwoven silk finishing with two types of water repellent reagents such as fluorocarbon
reagent (FC) and fluorocarbon free reagent (FCF), design and made-up the prototype of hand-
woven silk bags that finished with water repellent reagents and study satisfaction of respondents
with this product. The results showed that both types of water repellent reagents had the same
optimum conditions at a concentration of 70 g/|, compressed the fabric with the padding.
machine at 75 % pick up, dry at 120 °C for 2 minutes, followed by curing at 165 °C for 2 minutes.
Fabrics finished with FCF have better water repellent property, color intensity (K/S) and tear
strength than fabrics finished with FCF. Fabrics finished with FCF had a contact angle of 141.2
degree, color intensity (K/S) 20.81, tear strength in weft yarn 97.47 N, 63.6 N of warp, and
fastness for 3 cycles of washing. The fabric finished with FC had a contact angle of 135.3 degree,
color intensity (K/S) 13.6, tear strength in weft yarn 97.03 N, 60.57 N of warp yarn, and fastness
more than 5 cycles of washing. In the development of bag products, FCF was used because the
bag is a product that does not require frequent washing and FCF was more environmentally
friendly than FC. Assessing satisfaction with product prototypes by 152 respondents found that
there was a high level of average satisfaction with the product, with satisfaction in aesthetics,
suitability of materials, usability, and maintenance equal to 4.43 + 0.76, 4.34. +0.77, 4.38+0.74
and 4.38+ 0.75 respectively.

Keyword: Handwoven Silk, Water repelling finishing, Product development
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ABSTRACT

This research studied the efficiency of glyphosate reduction in soil contamination by
selective microbes. The selective microbes consisted of Pediococcus sp. Bacillus subtilis and
Bacillus licheniformis. In this research was examined the physical and chemical properties in the
soil. Then, the efficiency of glyphosate reduction in soil was investigated. The experimental

design was varied the concentration of glyphosate within 7 days. Soil samples were collected
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to glyphosate analysis by gas chromatography (GC) and calculated the efficiency of glyphosate

reduction. The results showed that soil properties were clay and organic matter in sample soil

was 26 g/kg within medium level. In term of pH was 6.58 as weak acid. Regarding glyphosate

contamination reduction, 10 g of selective microbes and 240 mg/kg of glyphosate concentration

was found the greatest removal efficiency of g¢lyphosate compared to 120 mg/ke of glyphosate

concentration as 91.69 and 90.81%, respectively. Therefore, this research can also apply to

glyphosate management in the agricultural sector by selective microorganisms from this

research.

Keyword: Selective microbes; Glyphosate; Removal efficiency
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ABSTRACT

The objective of this research was to develop and examine the robotic arm system and
speech recognition system controlled by microcontroller for object grasp control with voice
command. The efficiency tests were movement efficiency of robotic arm, efficiency of
speech recogniton system, and performance of robotic arm control with voice commands.

The results revealed that robotic arm control with voice command system has the
efficiency of robotic arm joints control for accurate movements in workspace as designed
with 4 joints. In the speech recognition system, 10 voice commands were remembered to
encode to the robotic arm control system efficiently with more than 90% accuracy. In
consequence, the system that was developed can be used for grasp tasks in a robot

workspace.

Keywords: Robotic arm/ Speech recognition/ Microcontroller

1. INTRODUCTION

For the past decade of societies among
industrial robot, people also pay attention in
research of robotics which emphasize
interaction with humans or users. The main
characteristic of this typical robot is having a
robotic arm as the main component for
support work or service in many ways as they
were programmed.

Refer to ability in picking up the object as
same as industrial robot robotic arm only the
smaller size and abate performance, user able
to adapt the smaller robotic arm in their
housework. Most of them will create direct
interaction with the user, for instance give
robot the demand by remote controller or
switch on control panel. Nevertheless, in
humanity daily life some activities require
specific skills but not all of us have the same
level of ability such as repair or maintenance.

If there was an operating assistant and
supporter, they would fill the gap of laxation
in some abilities to improve the performance.

As soldering electronic device which need
the perfect solder mark as designed without
any default otherwise the circuit will be work
for full efficiency so the user must have the
concentrate and accuracy to place marked
component, but user had to hold soldering and
lead tools with both hands while it is hardly to
place them in correct position. If there are
assistants or professional supporters in that
process, it will decrease the production time
and increase the effectiveness of work.

From the above example, researchers had
accommodated the concept of arm type robot
standard logic and system to be supporter in
grasping object in several works which
necessary hold more than two equipment.
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Furthermore, researcher had included the
memorizing of user voice as command in
controlling arm robot in various movements
that increase efficiency in interaction with
robot and convenient for user in any activities
which require assistant in grasping object.

The control of robotic arms is the subject
of a wide range of studies and applications
that were on exhibit in the middle of the
most recent years [1]. A physically
controlled arm that has been designed to
behave like a human arm is known as a
programmed arm [2-4]. A voice-controlled
robotic arm that assists people in their daily
routines is a working prototype [5-6].

These prototype systems suggest robotic
arm that can understand voice commands
from people. The robot -capacity to
communicate with people using their
natural mode of communication is
improved by speech recognition technology
which is a valuable advantage [7-9].

The manipulator, the voice recognition
module, and the microcontroller are the
three separate components that make up the
overall system. The system uses a voice-
encoder module which is affordable and
simply functional to convey prepared
commands based on activities that are
taken. The servo motors, which are
positioned and maintained in various
directions, are wused to control the
movement  of the robotic arm.
Microcontrollers are used to control robot
movement and other signal control [10].

Moreover, the voice Google assistant
can be implemented on the system. Any
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language can access this implementation,
the effectiveness of using longer sentences
and phrases was tested and the result was
found to be successful but depend on
internet using that restrict some utilization
of system [11-13]. Therefore, simple
control functions in the offline system can
be developed in the non-complex
commands from user such as speech voice
like ‘up’ and ‘down’. The conversion of
human speech into machine-understandable
language is done using a voice recognition
module. The voice can be recognized by the
module which up to 80 voice commands are
supported and the user must train the
module before the wvoice command
translation [14-15].

2. MATERIALS AND METHODS

The development of a robotic arm
control system with voice command for
grasp assistance involves three systems: the
robotic arm system, the voice recognition
system, and the main control system. When
the user issues a voice command to the
robotic arm, the specific keyword is
recorded by the voice recognition system,
which then analyzes the command into a
data signal for response. After that signal
will be sent to microcontroller board which
control the robot by sending control signal
to motor driver board for servo motors
driving. The arm robot can adjust to
different orientation and grasp object for
user supporting in many tasks. The system
process will be explained as shown diagram
in Figure 1.
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Command voice Serva motors drive
Task
Voice recognition
8 Robot controller
manager
Command\’ Command Anwﬂon

translator

Figure 1. Research system blog diagram

The mechanical design of the robotic arm
uses a four-joint revolute articulated arm and
installs the voice recognition system at once.
The structure of the robotic arm is made from
stainless steel to provide strength and rust
resistance, along with a movement design that
involves the rotation of four servo motors to
drive the joint to the intended point.

Starting with the first joint which contains 6,
to represent the rotation position of the base of
robotic arm. The second joint contains 6, ,
which represents the controller point of the
overall rotation of the robotic arm for upward
and downward movement. The third joint
contains 63, which represents the rotation point
for horizontal movement, and the last joint
contains 64, which controls the rotation for

0, = tan~! (P—y)

Py

p— sqsuvAna
M7d19998 W( nsvinw

grasping objects and allows them to be turned
to another angle. The direction of rotation for
each motor is shown in Figure 2.

Zo, 2y

Figure 2. Arm robot joints direction
design in this research

Referring to Figure 2, the relationship
between each angle can be found from the
following equation, where P, Py, and P; are the
position coordinates, and a;, az, and az are the
link lengths of the robotic arm in the
workspace. These values can be used to control
the angles of the servo motors.

As a result of the design of robotic arm,
the workspace of robot will be as shown in
Figure 3

()

0, = tan™!

(P;—a,)(az+azcosps)— ,sz +Py2azsind;
)
/sz +Py%(az+azcosP3)+(P,—a;)assinds

P2 +P, % +(P,—ay)2-a%-a3?

0;=+cos™! (
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Figure 3. Robotic arm workspace.

From Figure 3 , the robotic arm
workspace in horizontal plane X-Y covers
the 21.6¢cm radiance of half ring shape area
with limitation of base rotate at 180°. The
original setting point of base rotation was
90°, allowing it to rotate 90° to the left and
right sides. In the side view, the robotic arm
has the ability to grasp objects within the
shaded area, which ranges from the shortest
length of 95mm to the longest length of
311mm away from the base rotation point.
When the robotic arm is installed to work
on the edge of a desk, its workspace will be
170mm above and 155mm below the desk.
To reduce the weight and task load on the
second joint, a mechanical method was used
to install the motor at the base of the robot,
with power transmission by a shaft to drive
the arm, as shown in Figure 4.

Figure 4. Structure of improved
robotic arm

U 17 atudl 1 unsian - Squieu 2566

In the electronic circuit design, a 12VDC
switching power supply is used for the main
power supply of other devices. The voice
recognition module V3 translates the voice
signal from microphone and transmits the
data to  Arduino  through  serial
communication via Rx pin 2 and Tx pin 3.
The Arduino then compares the code with the
programmed command and transmits a signal
out via pin 4,5,6, and 7 to control all four
servo motors, which drive the movement of
the robotic arm. The grasp function is made
using a suction cup and vacuum pump, which
is controlled by pin 8 of the Arduino and
transfers energy through the In/Out pin of the
driver motor board. The system always uses a
3.5mm microphone to connect to the voice
recognition module, as shown in Figure 5.

Figure 5. Electronics circuit diagram
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The voice recognition system starts by
training the voice recognition module V3 to
memorize voice commands for controlling
the movement of the robotic arm in different
posture, using 10 designed phases of voice
commands. The voice recognition module V3
conveys the command code to the
microcontroller board Arduino for system
control. The controller is programmed with
the variables of the devices, the initial servo
motor angle value for the orientation of the
robotic arm, and parameters for modeling
equations as well as position coordinates in
the operating area of the robotic arm (Py, Py,
P.). The system waits for voice commands
from the voice recognition module V3,
compares the speech, converts each of the 10
commands to an integer number between 0
and 9, stores the value in a variable called
'data’, and uses that variable to analyze the
conditions for adjusting the driving angle of
the servo motors and the operation of the
vacuum pump. The robotic arm system will
carry out the previous movement until a 'Stop’
command is given. The system works in a
cycle, repeating the process of waiting for
voice commands until the system is
terminated. The order of system operation can
be seen in Figure 6

@-

Figure 6. System operation flow chart
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Figure 6. System operation flow chart
(continued from previous page)

3. RESULT AND DISCUSSION
3.1 Voice recognition efficiency test

This test aims to determine the
efficiency, correctness, and accuracy of the
translation of user voice commands into
code numbers 0-9, which are then used to
define the movement of the robotic arm.
The method involves speaking the voice
commands through the microphone within
a maximum radius of 50cm, with a total of
10 designed commands, and speaking each
command 20 times. Afterwards, the
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information is verified using the Arduino
IDE application with the Serial Monitor
function to check whether the commands
were correctly translated into code
numbers, as seen in Figure 7. The results are
shown in Table 1.

sq¥udAa
nsviNw

2M5d15398 UTM

Figure 7. An user send voice command to
the system with 10 commands

Table 1. Voice recognition system efficiency test result

commands
up down out come grip let spin  wide close stop
Correction  100% 95% 100% 90% 95% 95% 100% 95% 100% 100%

The results showed that the voice
recognition system correctly converted the
given commands into code numbers without
converting them into other, undefined
numbers. Therefore, the calculation of the
correctness of code number conversion
showed that the voice recognition system
had an efficiency of above 90%, which is
sufficient for use in the robotic arm control
system.

3.2 Robotic arm system efficiency test

The test used the method of identifying joint
rotation degree for individual joint via serial
communication and then measured the actual
joint rotation degree. The extent of rotation
degree and original value of each joint will be
shown in Table 2 and the results appear in
Figures 8 - 11.

Table 2. Rotation range and initial value of each robotic arm joint in degree

Joint number

Rotation range (degree)

Default (degree)

1

2
3 0-80
4

0-180
0-105

0-180

90
0
0

90

%7'1' 17 aﬂ’uﬁ 1 4ns1AY — ﬁqu’lau 2566
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Figure 8. Comparison rotaion angle of
the first joint

Figure 9. Comparison rotaion angle of
the second joint

Referring to Figure 8, the results of the
commanded rotation angle show that the
robotic arm is able to effectively move to
the set angle when

« Joint 1 Joint 2

190
180
170
160
150
140
130
120
110
100

90

Rotation angle (degree)

70 7]
60 7
a0 e
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20 e
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@ COM3 (Arduina/Genvino Uno)

/Azm Rabot Ready!

Figure 10. Comparison rotaion angle of
the third joint

Putoseral

Figure 11. Comparison rotaion angle of
the fourth joint

the rotation angle is set to low speed. The
results of the rotation angle control and
speed for each joint of the robotic arm can
be seen in Figure 12.

= «Joint 3 Joint 4

17 18 19 20 21 22 23 24 25 26 27 28

Time (second)

Figure 12. Comparison of each rotation speed in each joint
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From Figure 12, it can be seen that the
speed of the 1-3" joints is similar due to
the use of the same type of servo motor
and similar control values, except for the
4" joint, which has a slower rotation speed
than the others.

3.3 Robotic arm control with voice
recognition system efficiency test

The experiment involved giving voice
commands through the microphone to
control the robotic arm to work in a quiet
place. Each command was given 20 times.
The results of this experiment are shown in
Figure 10, which demonstrate that the robotic

_— n & SABUIAA
msansive LTI nsJiNw

arm was able to operate all commands
without any errors.

The operation of the robotic arm will
repeat the latest voice command until a new
command is given. To give the robotic arm a
new voice command, a 'stop' command must
be given every time to stop the previous
action.

From Figures 10 and 11, it can be seen
that the robotic arm can be used for
control operation and is able to grasp
objects with smooth surfaces weighing
50g-200g using 10 voice commands, as
shown in Table 3

Table 3. Relation of robotic arm operation and voice command

Command End effector movement for object grasping of robotic arm
“Up” Move upward follow +Z Axis
“Down” Move downward follow -Z Axis
“Out” Move outward from the user follow +Y Axis
“Come” Move inward to the user follow -Y Axis
“Grip” Order suction pad to grasp the object
“Let” Order suction pad to release the object
“Spin” Order joint 4 to rotate in cw/ccw direction
“Wide” Move outward from arm robot base follow +X Axis
“Close” Move inward to arm robot base follow -X Axis
“Stop” Stop the operating in that posture

Figure 13. Robotic arm Operation in “up” and “down” command
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Figure 17. Grasping object control in different shape and weigth objects
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According to the results, the prototype of
the robotic arm system was developed using 3
main  modules: 1) servo motors, 2)
microcontroller, and 3) voice recognition
module. It can effectively perform voice
control to grasp objects, similar to the research
of Akemar et al. [5], Anggraeni et al. [7],
Kandalaft [8], Kanash et al. [10], and John et
al. [15] who developed arm robots that can be
controlled using speech recognition to provide
grasping assistance. In contrast, this research
uses an alternate method of grasping objects
using a suction pad and can control the
orientation of the end effector. Additionally,
the robot system can work as a standalone
system, receiving action commands from the
user without the need for external modules
such as mobile phones, as in the work of Ngoc-
Hoang Tran [11], Sowmiya et al. [12], and
Utkarsh et al [13], which used the Google
Assistant and Android application for voice
recognition but had constraints due to internet
connections.

4. CONCLUSIONS

The results of the efficiency experiment
of the robotic arm operation show that the
arm is able to effectively move in three
dimensions across the workplace within an
average time of maximum 10 degrees per
second. The user can give voice commands
for 10 commands to control the robotic arm
to grasp and move objects with smooth
surfaces weighing up to 200g. During the
process of giving voice commands to the
robotic arm, it was observed that sometimes
it was necessary to repeat the voice
commands to instruct the system as desired.
The likely cause of this situation was the
misalignment of the voice command and
the voice recognition module's waiting time
for the command

Uil 17 atfuil 1 uns1au - fquisy 2566 -31-
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Abstract

Generally, healthcare is considered the fastest growing business and largest service
industry in the world. However, hospitals are typically large buildings with various
equipment spread over multiple floors. The positioning and tracking of assets in indoor
environments have great potential to assist staff in locating needed equipment without
wasting time searching for it. Therefore, this research proposes the development of the
prototypical indoor real-time location system (RTLS) based on Bluetooth Low-Energy
technology devices for any equipment tracking in test scenario. The ESP32 microcontroller
is used as the transceiver node in each room to receive the MAC address of the HM-10
beacon attached to the equipment within range and transmit data to a web server. A data
filter is applied to reduce noise from Received Signal Strength value for distance between
node and beacon calculation. The efficiency test results show that the average distance error
between beacon and node is around 3 m, and the maximum duration of location updating
from node to node in the scenario is no more than 15 seconds. It can be concluded that if
equipment with beacon is in the tracking area of the node, then the presence status of the
equipment in each room can be correctly transmitted to the web server.
Keywords : Real-time Location Tracking System, Medical Equipment Location Tracking

System, Bluetooth Low Energy Devices, Indoor Tracking System.
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1. INTRODUCTION

Mobile technology has the potential
to solve a wide range of everyday issues.
NFC, GPS, Wi-Fi,

examples of

and beacons are
developing mobile
technologies that are becoming increasingly
essential in daily life. Among these
technologies, beacons that use Bluetooth
Low Energy (BLE) to broadcast small
pieces of information have become the most
recent version of wireless technology. BLE
consumes low energy and can transmit
various types of data, including ambient and
micro-location data for asset tracking. This
technology can be used for Real-Time
Location System (RTLS), which collects
data from tags and map locations using
algorithms based on Received Signal
Strength Indicator (RSSI) measurements.

The recent advancements in healthcare have

motivated  researchers to  improve
accessibility, especially in preventing
equipment  absence during medical
demands.

Azeez, A. et al. [1] developed a real-
time location system (RTLS) that combines
hardware, sensors, and software to collect,
analyze, and provide location data for
moving objects in real-time. The RTLS uses
both fixed nodes and mobile computer units
information for

to gather navigation,
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monitoring, and tracking applications.
Ewing, A. et al. [2] demonstrated the
application of RTLS in healthcare, where
various entities such as patients, employees,
medical  equipment, samples, and
prescriptions can be tracked in real-time.
According to their research published in the
2017 Systems and Information Engineering
Design Symposium [2], RTLS provides
location

accurate  timestamps  and

information, calculated using distance,
range, duration, or direction. The utilization
of RTLS helps to estimate average wait
time and optimize patient flow, as reported
by Ramirez [3] in his research, "A Business
case for using Real Time Locating Systems
for Medical Equipment"”. This leads to an
improvement in the efficiency of medical
services.

According to a study by Wang, B.T.
et al. [4], the cost of RTLS infrastructure
can be reduced if it can be reused in
healthcare settings, such as when Wi-Fi
infrastructure has already been installed.
However, adding additional Access Points
(APs) to increase detection range and
precision will increase the total cost of
ownership. On the other hand, BLE-based
RTLS is found to be more cost-effective
than active RFID in terms of ease of use and

widespread adoption, as noted in the study

Vol 17 No.1 January - June 2023



by Osman, M. et al. [5], BLE offers superior
characteristics for various environments,
including lower cost and high accuracy for
nearby proximity tracking applications.
Additionally,
Bluetooth Low Energy (BLE) as a

the widespread use of
communication protocol in mobile and

wearable devices for Personal Area
Network (PAN) systems further supports
the scalability, simplicity, and low cost of
BLE-based RTLS, making it a promising
option for RTLS deployment in the
healthcare industry.

The goal of thisresearch is to develop
a framework for a location-based service
using beacons and microcontrollers with
BLE, which will

affordable devices to track the real-time

be developed on

location of medical assets on a floor plan
map. This will improve many processes in
medical treatment and reduce equipment
absence issues by providing quick access to
assets in case of maintenance, normal use,
or emergencies. In addition, the immediate
dispatch of assistance to patients and
medical professionals in the event of an
emergency can be facilitated by knowing

the location of assets

Uit 17 atiuil 1 uns1au - fiquisy 2566 -35-

asansive LIT ?{'s‘f:'i’ﬁ’ﬂa

2. MATERIALS AND METHODS
2.1 Design the hardware infrastructures.
The location tracking system uses
Beacon devices as tags to monitor the
location of devices within a building. The
system will identify locations using ESP32
Node devices, which will detect beacons
and send information to a computer display.
The prototypical system has two
components: the tracking device hardware
and the display information system. In this
article, will not discuss the development of
this information system.
1. The ESP32 is a microcontroller board
optimized for developing loT applications
that require both Wi-Fi and dual-mode
Bluetooth. With its dual-core or single-core
Tensilica Xtensa LX6 microprocessor,
built-in antenna switches, and various RF
ESP32 offers high
efficiency and versatility for developers.

components, the

Additionally, its inclusion of the powerful
ESP8266 microcontroller

popular choice for projects that require low-

makes it a

power and high performance.

Small radio transmitters, known as beacons,
that use Bluetooth technology can detect
physical locations and trigger actions on
nearby smart devices by transmitting
contextual data. As shown in Figure 1(B),
the HM-10 iBeacon-2032 is a standalone

Vol 17 No.1 January - June 2023



Bluetooth Smar proximity beacon that uses
iBeacon technology and is housed in a
CR2032 battery-sized package. The identity

and additional bytes can be used to track the

o S1¥UIAa
MFATIY W( nsJinw

beacon, determine its physical location, or
initiate location-based activities on the

device, such as a push notification or social

media check-in

Figure 1. A)Node ESP32 B)Beacon

The design of the location tracking
system is depicted in Figure 2. It starts by
establishing the positions of each "node" in
the database. Then, the nodes will link to the
network and pick up Bluetooth signals from
nearby "beacons" within a range of 2.5
meters. When a connection is made, the
node and beacon exchange information,
with the node retrieving the MAC address
of the beacon and verifying it against the
This data is then

database's records.

displayed on a computer screen as a list of
devices and their current positions. The
verification process (shown in Figure 3)
starts by logging the status of the device
connected to the beacon, then using the
obtained beacon data to compare it to the
system's records to determine the device's
location. The information is constantly
updated in real-time, enabling continuous

monitoring of the device's location

N e e e e o e - = -

Figure 2. Diagram of prototypical location tracking system
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2.2 The software development

From  Figure 3, once the
configuration in the device account is
complete, the beacon device status will be
sent to the server via the internet. This
allows the device status information to
continue to be recorded in the location
tracking database. The device detection

system will then restart its search for

dis tan c e(in meters) = 10((MeasuredPower—RSSI)/(10+0))

where: 1) Measured Power is the RSSI
value at a reference distance (In the test
used value = -69, known as the 1 Meter
RSSI). 2) RSSI is the RSSI value being

measured. 3) n is the path loss exponent,

which is a measure of the loss of signal
strength over distance (2-4 dBm).

o

Variables and parameters setup
(Location of node module and MAC
address of iBeacon module)

Set the value in data st
of found module as

aw sisuIna
MTETI W( nsvinw

surrounding devices until either the internet
connection is lost, or the system is stopped.

While the solution to find the
distance between BLE devices is to use a
log-distance path loss model, which
estimates the distance based on the RSSI
value and the signal strength at a reference

distance. The formula for this model is:

However, the use of RSSI alone can
lead to inaccurate results due to external
factors such as interference. The solution to
this problem is to use a median filter to filter
out the noise and improve the accuracy of

the measurement.

MAC address of
module matches with
any address in data list

Set the value in data lst
of found module as

Figure 3. Data communication flow chart

o o
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2.3 RESULTS AND DISCUSSION
Initial evaluation of the measured

distances between the beacon and node was

carried out in 3 sample open space rooms,

where a node was installed in each room.

S8m Top View

Room 1 Room 2

o sS1sUIAa
msanidy LT nsuiNw

The beacon was then relocated to various
rooms to determine the distance between
the devices as measured by the node. The
findings of this study are presented in

Figure 4.

Front View

Room 3

Figure 4. Evaluation of the ability to detect beacon devices in sample locations.

As indicated in Figure 4, the results
showed that the node was capable of
correctly identifying the beacon device
through its device ID and could accurately
determine the distance between the node
and the beacon when they were in close
range proximity 2-5 meters. This level of
accuracy was deemed sufficient for
determining the location of the device

within the designated area.

Uit 17 atiuil 1 uns1au - fiquisy 2566 -38 -

This research scenario was carried
out at Building 9, Floors 8 and 9 of
Bansomdejchaopraya Rajabhat University.
16 nodes were installed in various rooms
and 10 beacons were placed in a simulated
medical device box and distributed to
different rooms, then moved between them

as shown in Figures 5 and 6.
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Figure 6. Devices location on 9th floor scheme.

The distance values obtained from
using the RSSI method to measure the
distance between every beacon and node
were not the same as the real distance due
to several external factors affecting the

strength of the signal and leading to

o o
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inaccurate distance calculations. These
factors include obstacles, interference, and
the presence of other wireless signals.
Despite this, the location of the beacons can
still be determined in the scenario, as shown

in Table 1, 2, and Figure 7.
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Table 1: Result of the beacons detection on the 8™ floor.
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Device detection test on 8 floor

981 982 983 Lobby Kitchen room
Detected Detected Detected Detected Detected
Table 2: Result of the beacons detection on the 9™ floor.
Device detection test on 9" floor
991 992 993 994 995 996 Lobby  Storage
room

Detected Detected Detected Detected Detected Detected Detected Detected

DATE

24 Nov 2021-04:24

24 Nov 2021 - 04:23

24 Nov 2021 - 04:22

24 Nov 2021 - 04:22

24 Nov 2021 - 04:19

24 Nov 2021 - 04:08

24 Nov 2021 - 03:54

08 Feb 2022 - 11:28

08 Feb 2022 -10:36

07 Feb 2022 - 16:23

DEVICE NAME

Electrosurgical units

Syringe Pump

Defibrillators

HamiltonC1

Secretion Suction,Mobile

Infant Incubator

Patient Monitor

Electrocardiograph

Bennett

Patient Monitor

ID CODE

ESUNIT-ER0000-60-002

SYRPUM-PEDO00Q0-60-003

DEFRIB-LR0000-60-001

C10000-CE0000-60-002

SUCMOB-ICU000-60-001

INFINC-PED000-60-002

PATMON-AN0000-60-001

EKGO00-MW1000-60-001

840000-1CU000-60-003
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Figure 7. Simulated medical equipment location information display.
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As the results, the average error in
distance between the beacon and node is
approximately 2-3 meters, and the
maximum duration for updating the
location from node to node in the scenario
IS no more than 15 seconds.

The prototype system was tested in
an experiment and demonstrated the ability
to function as a real-time location system
(RTLS), using a combination of hardware,
sensors, and software to collect, analyze,
and provide location data for moving
objects in real-time. These results are
consistent with a study by Azeez, A. et al
[1], which found an average error in
distance between the beacon and node of
approximately 2-3 meters and a maximum
duration of 15 seconds for updating location
information from node to node.

From the results, it can be applied in
healthcare, as demonstrated by Ewing, A. et
al. [2], where patients, employees, medical
equipment, samples, and prescriptions can
be tracked in real-time. This technology
provides accurate timestamps and location
information, calculated using distance,
range, duration, or direction, as reported in
the 2017 Systems and Information
Engineering Design Symposium. The
utilization of RTLS helps to estimate

average wait time and optimize patient

U 17 adun 1 uns1Au - gueu 2566 -41 -

asansive LIT ?{'s‘f:'i’ﬁ’ﬂa

flow, leading to an improvement in the
efficiency of medical services, as noted in
research by Ramirez [3].

While the cost of RTLS
infrastructure can be reduced if it can be
reused in healthcare settings, adding
additional Access Points (APs) to increase
detection range and precision will increase
the total cost of ownership, according to
Wang, B. et al. [4]. However, BLE-based
RTLS is a promising option for RTLS
deployment in the healthcare industry due
to its scalability, simplicity, and low cost, as
noted in a study by Osman, M. et al. [5].
BLE offers superior characteristics for
various environments, including lower cost
and high accuracy for nearby proximity
tracking applications. The widespread use
of Bluetooth Low Energy (BLE) as a
communication protocol in mobile and
wearable devices for Personal Area
Network (PAN) systems further supports
the adoption of BLE-based RTLS in the

healthcare industry.

3. CONCLUSIONS

The proposed real-time location
system (RTLS) based on Bluetooth Low-
Energy technology devices and the ESP32
microcontroller is a cost-effective solution

for indoor equipment tracking in healthcare.
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The average distance error between the
beacon and the node was found to be around
3 m, and the maximum duration of location
updating was no more than 15 seconds. The
results showed that the presence status of
the equipment in each room can be correctly
if the
equipment is within the tracking area of the

transmitted to the web server

node.

These findings indicate that the
system could be applied in healthcare to
track patients, employees, medical
equipment, samples, and prescriptions in
real-time. The utilization of RTLS can help
to optimize patient flow, reduce wait times,
and improve the efficiency of medical
services. While additional access points
may increase the cost of ownership, BLE-
based RTLS offers a promising, low-cost
option with scalability and high accuracy
for proximity tracking applications in the
healthcare industry. The widespread use of
BLE in mobile and wearable devices further
supports the adoption of BLE-based RTLS
in healthcare.

The development of this location-based
service can improve medical treatment
processes and reduce equipment absence
issues by providing quick access to assets.
In emergency situations, the location of

assets can also aid in the immediate
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dispatch of assistance to patients and

medical professionals.
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mu"?%’aﬁﬁﬁ’mqﬂixaqﬁLﬁam’i’%ﬂmLﬁﬂﬁgm nMsvudewuuiledaivea (ntuitionistic fuzzy
transportation) WeAlddglunsvudsiinunguieevdodimulsiviuey {3deldiausuuimams
widgninisaudauuiledaiygin aveldfnavuuuiledaisyiuaiivdoy (Triangular
intuitionistic fuzzy number) 433wunsessvesdiiaviled (Centroid of fuzzy number) lunsun
AdusuuvesiavwuuTedarugaauwas Mnthumaadnsitosiu (Basic feasible solution
) dwfunsmearidnglunisvudidagldiinisdnassansns (Allocation table method) wenanidlé
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Abstract

The objective of research is to determine a solution to the intuitionistic fuzzy
transportation problem, in which transportation costs are uncertain or ambiguous. The centroid
of triangular intuitionistic fuzzy number was proposed for the representative value of the intui-
tionistic fuzzy cost. After that, the allocation table method was used to find a basic feasible
solution for the fuzzy transportation problems. Moreover, the distribution method was used to
check and improve transportation costs to a minimum. According to the study's findings, the
approach can produce appropriate and accurate solutions when used in an environment of
ambiguity.
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ABSTRACT

This research focuses on developing an automatic fish feeder control system using loT
(Internet of Things) technology. The aim is to provide the convenience, control the quantity of
fish food, and minimize the time spent on fish monitoring. The prototype machine consists of
two primary components: an automatic fish tank control system and an application for managing
the fish feeder, monitoring water quality, and observing fish behavior.
The automatic fish tank control system is designed with four key components: the node MCU
microcontroller, servo motor system for food dispensing, a set of sensors to measure food
levels, a set of TDS water quality sensors, and a camera module. The feeding application offers
two functions: manual control and an automatic system to provide fish feeding at three different
time intervals.

Both systems communicate using internet network utilizing via Blynk server.

Experimental results revealed no errors in fish feeding during the three different time interva
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Each feeding session dispensed 1 gram of food, which accounted for 81 percent of the

suitable quantity for the fish's feeding behavior.

Consequently, the automatic fish feeder control system, employing loT technology, can serve

as a prototype for fish feeding devices and has the potential for commercial production

applications.

Keyword: Automatic fish feeder control system, Microcontroller, IoT, TDS sensor
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ABSTRACT

This research aims to study the optimal factors for drilling hole in the process of
electrical discharge machining (EDM). The specimens were tool steel grade AlSI P20 which was
repaired by welding of shield metal arc welding (SMAW) and gas metal arc welding (GMAW).
Tool electrode in the experimental testing was the brass and copper. The discharge current was
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adjusted 3 levels consisted of 2.5, 3 and 3.5 Ampere in order to evaluated material removal
rate (MRR), electrode wear ratio (EWR), roughness of machined surface (Ra) and appearance of
entrance and exit of drilled hole, respectively. The experimental results were found that the
electrical discharge machining for drilling hole with brass electrode on the welded specimen of
shield metal arc welding (SMAW) had the highest materials removal rate of 22.439 mm?/min
and electrode wear ratio of 98% at the discharge current of 3 Ampere. The lowest roughness of
machined surface on the specimen of gas metal arc welding (GMAW) by approximately 4.0198
micrometer occurred at the discharge current of 3.5 Ampere with the copper electrode. The
characteristic of drilled hole for both welded specimens were found that the dimensional of
entrance hole was larger than 1 mm and exist hole was smaller than 1 mm for any level of
discharge current.

Keyword: AlSI P20 tool steel, Material removal rate, Electrode wear ratio, Surface roughness
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Abstract

The objective of this research was to determine the quantity of medical supplies
reimbursement appropriate to the annual budget for medical supplies management, a case
study of Tambon health promoting hospital using spreadsheet. Two forecasting methods, which

are a single exponential smoothing and a decomposition, were applied to formulate a
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forecasting model for optimum medical supplies demand forecasting based on the time series
data collected for each month from October 2019 to June 2022. Then determine each medical
supplies requisition quantity with the fixed order period system concept. The result is that the
proposed concept can reduce the medical inventory level by 24.69% compared to the actual
inventory level. It can reduce the number of medical supplies that are over-demanded by
31.58% and can increase the number of medical supplies that are sufficiently inventoried to
demand by 76.47%. However, considering the total inventory value, the proposed concept can
reduce the total inventory value compared to the actual total inventory by 399,980.76 baht or
a decrease of 50.49 percent. In addition, the concept proposed has been developed as

conceptual framework to help decision-making with a spreadsheet to be user-friendly in practice

as well.

Keywords: Forecasting, Fixed Order Period System, Spreadsheet
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