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The Analysis of Electrical System
for the Upgraded Rocket and Missile Launcher

Chanon Lekthamrong "', Kiattisak Phetmeesri ' and Watchaphat Ridluan *

Abstract

The modernization of obsolete or non-operational military equipment serves as an
efficient means to enhance the combat capabilities of the military. Specifically, upgrading
the performance of long-serving multiple-launch rocket systems (MLRS) to support modern
technologies is a cost-effective alternative to purchasing new systems. This study developed
a model and assessed the electrical energy consumption of the firing control system in an
upgraded MLRS, which is capable of automatic azimuth and elevation angle adjustment.
The system's energy usage and accuracy were analyzed using a closed-loop control system
powered by a PLC and servo motors, with position sensors for both azimuth and elevation.
Data collected from simulated combat scenarios were used to calculate theoretical results
and assess energy consumption during rocket firing operations. The results showed that the
maximum power consumption of the motors for azimuth and elevation rotation is 400 watts,
with an energy consumption of 12.3 watt-hours per aiming cycle. Given 15 to 20 aiming cycles
per mission, the total energy demand would be approximately 250 - 300 watt-hours. The system
can accurately control the positioning, which is sufficient for long-range salvo firing and can

operate continuously throughout the mission.

Keywords: electrical analysis, Vetronics, weapon control system, multiple rocket and missile launcher
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Simulation of the tillage process using LIGGGHTS based on the
Discrete Element Method (DEM)

Attapon Charoenpon " Watchaphat Ridluan °

Abstract

In the design of mine-clearing equipment, consideration of soil resistance and the
prediction of soil mechanical behavior are critically important for achieving effective mine-clearance
performance. In this study, soil resistance was first estimated theoretically using the Reece equation,
and the mechanical behavior of soil was further investigated by applying the Discrete Element
Method (DEM). The results show that both the resistance predicted by the Reece equation and the
forces obtained from DEM simulations increase with increasing plowing depth; however, the forces
predicted by DEM are consistently higher than those obtained from the theoretical calculation.
This difference arises from the intermittent contact and interaction between individual soil particles
and the plow, which are explicitly captured at the microscale in DEM simulations. As a result, the
resistance force predicted by DEM is up to 30% higher than that obtained from the theoretical
model at a plowing depth of 0.3 m. For shallower plowing depths below 0.15 m, the resistance
forces predicted by the theoretical approach and by DEM are in close agreement. Overall, the DEM
simulations are able to predict the soil cutting behavior and to visualize the detailed flow of soil
over the plow blade, providing valuable insight for the design and further optimization of plow

blades for improved performance.

Keywords: Soil Mechanical, Soil Resistance Force, Surface Clearance Device
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Abstract

This analysis aims to 1) propose the adoption of the “Open Innovation” concept in the
research and development projects of the Defence Technology Institute (DTI) to enhance efficiency,
reduce costs, and expand capabilities in defense technology development. By integrating knowledge
and competencies from both internal and external sources—such as universities, research institutes,
and private sectors—the concept seeks to upgrade existing products to achieve higher levels of
competitiveness and innovation. Open Innovation mitigates siloed operations and fosters project
integration, resulting in a diverse range of products that can swiftly and flexibly meet the demands
of domestic and international markets. The study also demonstrates a matrix matching study to
facilitate the integration of existing technologies. 2) analyze the application of technology in current
conflict systems, which increasingly involve economic considerations and the continuity of supply
chains. Additionally, this study identifies critical success factors, such as effective intellectual property
(IP) management, the integration of technologies, and partnership building. The findings reveal that
employing Open Innovation can significantly enhance DTI’s capability to develop cost-effective,
high-performing defence equipment in line with the “Low Technology Supremacy” concept. This
approach addresses contemporary warfare and conflict dynamics more effectively than conventional
research and development methods, which often require starting from scratch and incur significant

time and financial cost.

Keywords: Open innovation, Technology integration, Low technology supremacy, Military equipment
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An Analysis of Factors Affecting
the Variation of Performance Ratio in a Medium-Scale

Solar Photovoltaic System Over a Six-Month Period
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Abstract

This research aims to analyze the performance ratio (PR) of a utility-scale solar photovoltaic
system based on six months of operational data collected from October 2024 to March 2025. The
study utilized actual field data from a 358.80 kWp PV system at the power distribution center in Udon
Thani, Thailand. The daily weather-corrected performance ratio (PRact) was calculated using the
energy injected into the grid (Egrid) and global solar irradiation (Hi). The results were then analyzed
for monthly trends. The findings revealed that the average PRact ranged from approximately 72.4%
to 81.2% across the observed months, with the lowest value in February. A significant improvement
in PRact was observed after a panel cleaning event on February 24, 2025, indicating that soiling
had a substantial impact on system efficiency. When compared with the PVsyst simulation, which
estimated an average PR of 81.11%, the actual values were closely aligned during certain periods,
particularly in the early stages of the observation. These results suggest that ongoing PR monitoring,
combined with appropriate maintenance strategies, can enhance system reliability and support

long-term performance evaluation of utility-scale solar PV systems.

Keywords: Solar photovoltaic system, Performance ratio, Seasonal performance analysis
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Monthly Average PRact (Oct 2024 - Mar 2025)
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Daily PRact - November 2024
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Techniques for Estimating Carbon Sequestration in
Rubber Plantations using an Unmanned Aerial Vehicle
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Abstract

The objective of this research is to estimate the above-ground biomass and carbon
sequestration of rubber trees using an Unmanned Aerial Vehicle (UAV) and machine learning.
The research methodology is divided into two parts: field data collection and analysis through
anatomical measurements of the trees, and image analysis from a UAV. A sample plot of 2 rai,
sized 40x40 meters, from a total of 345 rai of rubber plantation, was designated for testing and
demonstration in this study. The study results from the sample plot revealed that there were
181 rubber trees. When analyzing and calculating the biomass quantity in the sample plot using
the Allometric equation, it was found that the average above-ground biomass for leaves was
0.0060 ton/tree, for trunks and branches was 0.4050 ton/tree, and for stumps and roots was
0.0696 ton/tree, with a total average above-ground biomass of 0.4806 tons/tree. The average
carbon sequestration was estimated to be 0.2259 tCO e/tree. Subsequently, the results from
calculating carbon sequestration from field surveys and UAV image analysis were compared.
The sample plot was divided into two test plots. In the first plot, 82 rubber trees were identified,
with the total carbon sequestration from field data and UAV data using the NDVI vegetation
index averaging 0.2058 and 0.1889 tCOZe/tree, respectively. In the second plot, 99 rubber trees
were identified, with averages of 0.2425 and 0.2398 tCOZe/tree, respectively.

Keywords: Biomass, Carbon Sequestration, UAV, Machine Learning
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Abstract

This paper presents the performance evaluation of various image enhancement
techniques applied to traffic cone detection using YOLOV8 architecture. A real - world simulation
was conducted by placing traffic cones along both sides of a roadway to serve as visual warning
signals in twilight conditions. Data collection was performed through real video recording using
a smartphone camera mounted on the car’s dashboard. The camera features a CMOS sensor
and a wide-angle lens, capturing images at a resolution of 1920 x 1080 pixels during twilight
hours (18.30 - 19.00). Ambient illumination levels typically range between 1 and 10 lux, resulting
in significantly reduced visibility and image clarity. A total of 900 video frames were extracted
and organized into one base dataset (SRC) and then duplicated into five additional sets. They
were processed using five enhancement techniques: 1) Linear Adjustment (LIN) 2) Histogram
Equalization (HE) 3) Logarithmic Enhancement (LOG) 4) Linear Adjustment with Saturation
Handling (LIN-SAT) and 5) Contrast Limited Adaptive Histogram Equalization (CLAHE). Traffic
cone detection was performed using a YOLOv8 model specifically trained for this task.
Evaluation metrics included Average Cone Count per frame, Precision, Recall, F1 Score, Accuracy,
and Average Confidence. Experimental results showed that CLAHE yielded the best overall
performance, detecting an average of 4.7 cones per frame with 98.74% Precision, 77.78%
Recall, an F1 Score of 87.01%, 77.01% Accuracy, and 62.22% Average Confidence. The results
confirm that CLAHE significantly improves the robustness and accuracy of YOLOVS - based traffic

cone detection under low - light conditions.

Keywords: YOLOvS, Safety cone detection, Image enhancement, Object detection
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MseansAIANRL enaniasin1suenaand
\Auass [3] Wneldaunist (@)
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1" = min (max x 2550),255)  (4)
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Tneil
5) n1sufuannadalaunsauuuInanI
\W3gusng (CLAHE)
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2.4 YOLOV8 #1%3Un13A3233Uing

YOLO (You Only Look Once) 1Ju
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Huguiiannanesena YOLO Zaldfinisuiuuge
Tnssasaluna Wy msthlugamseudiBedndil
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Z. Lin uagAme [9] lavimun YOLO - LLTS dwsy
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3. 511973y
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WAUR (Twilight) Faduthsafivassssurianad
ag1aneiiios wiszuulidesadnsuuiiosauy
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FnaindewnluaSugydeseasiduneinm
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12 11 uansiagun 1 lagldnsieasnasuuin
27 x 45 WuURUAT LAAIRIFUN 2 Lied1aas
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3.2 n150UINIALe
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JUN 3 M3endesduiininleluse

3.3 N15USUUTIAUANVDININAINIALD
n&a1nulanidloifunmiilieglugog
900 - 1,000 sy TugrsmauaInaus agyinng
avegoUswusuiituiinly Tnedeusiunis

Defence Technology Academic Journal, Volume 7 Issue 16 / July - December 2025 R36



Uszananan manninte 91dudensivdeuduam
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iLiAQIAWAIM (Image Enhancement) Igltimaile
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YBINNLUUABNFTY (LOG), 4) MsUFuraldundey
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LIN Il HE |[LIN-SAT|{ LOG||CLAHE
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i UUUTIAMAMYBINN
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filalldusuud 1 gadeya Wgnszurunisnsaady
Tmgaaeluiaa YOLOVEN lagmisaniiiun1snsindu
ﬂﬁ?ﬂﬁ]iﬂﬁ]iﬂ%’j&ﬁl IemmuaA confidence threshold
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3.5 MylAseiUsslivlssansnnuazasuna
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1AEANULLUIIVBINITNTIATU Ap OnSIEIU
SzJaﬁfé’ﬂmumsmaﬁumwaiﬂ%ﬁgmﬁaa (True
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3) Recall: ANUATBUARLUDINITNTIINY
lAEAIINATEUAGUUDINITATIATU AD
§as1dinresdiuiunisnsrafuiignies (True
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uag Recall Tngilaunsisaunsi (5)
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Precision+Recall
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fiRawana (False Positives waz False Negatives)
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5) Average Confidence: fnausivlaiade

TuN151 9739
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6) Average Cone Count: $113UNTe7ing98Y
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4. HaN15IY
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JUN 8 M 1aNaN1InTINTUNTILITIAT
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[ [ Y 1

finsaduldesadiduddn fsnmdegresui 8
fuansliifiufssoazdonnimuaznisngiany
ns199195l¢peAsUSuANysainnduTiUsng
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wadian1sUsulgsnmdaesid oanasgu

MnuadniannsUsziiudaedaita
41A551ue 5 §15Ta 1dun Artuuduen
ANUATOUARH ATAUANARTENINAUULUET
LATAIINATOUAQL ANGNABY LATALDAY
ardesiu wanalilumsedl 1 wagguil 9 wud
faduuandeaulseansaimsenitunaila

A15199 1 inadIguiiguransusedlumeidinunsguveanatiansusulsnm

dadananm ﬂ?ﬂﬁ;l AN ASLUY m;mgn ﬂf'mf'ia

o wiugr aseuAgu  F1 fad  duLaaY
1. Tsiusuusa (SRQ) 0.98 0.68 080 067 059
2. msUSudaLEY (LIN) 0.98 0.68 0.80 0.67 0.60
3. msUfuaunadalaunsu(HE) 097 065 078 064 060
4. ﬂmﬁu@mmwmwLlfuuaam%ﬁu (LOG) 0.98 0.64 077 063  0.58
5. Msdfuidadundeunissansanudusved 0.99 0.60 075 060 061

(LIN-SAT)

6. MsUuaunadalaunsulagdinanuIeusng 098 077 087 077 062

(CLAHE)
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n137UFuUTIN udagIteg1edaan tagwudn
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uazAANgNAeIgIand 0.7
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N
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sUN 9 nsmliSeuisunanisuseiiiumig

Y
g o

i
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Tvieneaniugn (Precision) = 98.74%, AuATEUAR
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mmgﬂﬁad (Accuracy) = 77.01% LazAATIdesi
\ady (Average Confidence) = 0.6222 3a.duen

=

fiffgauilewisuiumaindu Tasiamean Azuuy
F1 Feagioufaninuaunaseninamnuuiugn
(Precision) kaga11uaTounay (Recall) 999
N30 7193U g g iuseansam
wiImatansUSudadunsaunIsIanIs
AuBuAIveE (LIN - SAT) aglvArannuuiueh
(Precision) gaanfl 99.35% wdnduiidiaam
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HtldAey
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(p-value < 0.05) 31NMTNFINENIENNTDEATY
16131 wadla CLAHE uansnnuunnseesiitodfey
nadfidessuiisutumedadu Teun HE, LOG
Wz LIN - SAT Iunﬂmggﬁfwé’ﬂ 71 Accuracy, Ave
Confidence, F1 Score wag Recall lngdian p-value
s 0.05 Tunnnsdl Sesegsdaautnnada
CLAHE fuszavisnmwilanitmeaiadu 4 luanme
watoy

wonanil Jamuinnada SRC waz LIN
wanansLansstumaiinguluued S uiy
MDY NMTLUTBUNBUTENING SRC AU LIN - SAT
nuANLANG1seE1sldudAglual F1 Score
waz Recall vauzfinisIousiisussning LIN fu

HE wuaMuuanaslunnadin tnganizeg1es

f1 Avg Confidence Gsiifn p-value winfiu 0.048
nadndnanitusuliin madenldnaia
mﬁLﬁu@mmwmmmwémamzmsiaﬂizﬁw%mw
YBITTUUATIITUING RN EE ARy wazinaila
CLAHE Judndenilinadnilagsiufiige
Tuanumseifiduasios 1wy Faanamaue
9g19l3An0 NIUTUUTIRUAINTBIN N
lisedudyarasuniulunimidsundasiy
fet ilensansounuduTuS ST LLuE
lgfudyarmsuniuluain HI3839dunn
NTeYALAaTYADBNUITILIL 5 AN WAL
AUANIRTIEIUT Y UABF A UTUNIUEIER
(Peak Signal-to-Noise Ratio: PSNR) AuANNIT 6

AT 2 HaN1SVIREBULNEIIIWTY (A1 p-value < 0.05)

Wisuszndnaumaila AUTOUARN  ASUUU 1 Adugndas  adaidediuiede
CLAHE vs HE 0.008 0.014 0.012 0.023
CLAHE vs LIN - SAT 0.005 0.007 0.007 0.013
CLAHE vs LOG 0.009 0.021 0.015 0.027
LIN vs HE 0.040 0.034 0.042 0.048
SRC vs LIN - SAT 0.011 0.007 0.025 0.036
SRC vs LOG 0.017 0.021 0.019 0.032
PSNR = 20 - log (m) 6) Tnsnuidedduiunistunimain 8 Sede
10 \VMsE

logl MAX Ae AiAnuluvesiingagean
ndullla
AnAAALATEUMAIHDS

=

MSE @D
RAYSENINNNALATY

funmik N sUTuUTRnm

finwa dadu Setmunen MAXI Tsidnwindu 255
LAEATTAT 3 UARdHAN AR S RS A Ly
AR IUTUNIUEEATRINTUTUUTIRANUAaY
WUy
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A1397 3 ARALEnTEUdy usedyMTUNIUgEAYRLsasYadaya

wswdl LIN LIN - SAT HE CLAHE LOG
2 30.37 10.82 9.03 9.49 7.09
96 28.50 9.63 9.06 9.60 7.07
301 29.17 12.18 9.43 9.87 7.01
682 25.62 13.20 12.48 12.26 1.27
784 24.04 14.63 13.34 12.68 1.37
iy 27.54 12.09 10.67 10.78 7.16

Slefinnsanasnsdndyaaedyyio
sunugegavasyadaya LIN dufiegean wansli
Fuiwnadadinansenusedygiusunlunm
teuniunaiaduun aghalsfnu Wefiarsandd
dnsdnd ey MTUNIUEEnUeIYnTaYa
CLAHE Faudfagilansninnsdivssyndaya LIN waz
LIN - SAT udiflerfieufuinaiadufivdedunu
wAfla CLAHE HiAdnsaudyaanedayyin
sunugegaRnimalla HE uay LOG

faify mansmeaosiamuet i made
n1susvaunadalaunsulagdrinauiouns
(CLAHE) it au g2 USuUaninInueanin
TuBsanuiIovisldosnafissans iy
wAgsatuayunsvinauvedluna YOLOVS Tl
ANUKugkaTALLERsgeEnluanLatey
y3evsnamaum
6. NAANITIUUTENA

{8 UvUBUAM AMEINEINITAITAUNA
uvminendysw Alimsaduayuyuidsdmsuns
sudunuluaded WALYRUBUAN UM INENTIIUA])
srlwnssdl Aidoileaniuiilunismaans wiousts
atuayuuNSANYITUTANAT LAZYDRANIANL
VOUAMABRINAUILUAAN1TNTIAIUNTILTIVTL0Y

N1EN GitHub repository: (https://github.com/
EngrAwab/Safety Cone_detection) Al Tame
Toyauazluing Feiiusleniodebatensiedl
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Abstract

This research aims to design and develop a robotic arm integrated with a multirotor
unmanned aerial vehicle (UAV) for assisting victims in fire disaster scenarios, particularly in areas
that are difficult to access. The proposed system includes a lightweight yet robust mechanical
eripper and a precise control system, enabling the UAV to grasp and release objects effectively
while in flight. Field experiments revealed that the developed robotic arm can lift objects weighing
up to 10 kilograms. In the tests, object weights between 1.3-3 kilograms were selected to ensure
flight safety and stability. The arm effectively grasped objects of different types, including (1)
a fire-extinguishing ball (1.3 ke), (2) a first-aid kit (3 ke), and (3) a life jacket (2 kg). The unmanned
aerial vehicle (UAV) was able to take off and land vertically at an altitude of 10 meters under
controlled wind conditions of 0-3 m/s (blowing from west to east), maintaining stable flight
while handling all three types of objects without significantly affecting flight stability (FSI > 0.9).
The entire operation was completed within 5 minutes, and the robotic arm achieved an
average grasping success rate of 97%, demonstrating the system’s potential for effective
application in real-world rescue operations. The results indicate that integrating a robotic
arm with UAVs significantly enhances their operational capabilities in emergency response
missions. This approach improves accessibility, operational efficiency, and precision in delivering

life-saving equipment to victims in hazardous environments such as fire-affected areas.

Keywords: Mechanical Design, Aerial Manipulation, End Effector, Aerial Robotics, Multirotor Drone
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Preparation of Electrodeposited Cobalt Phosphide
on Nickel Foam for Sodium Borohydride Hydrolysis
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Abstract

This research studies the preparation of a cobalt phosphide catalyst on a nickel foam
support via a one-step electrodeposition process. This method was aimed to reduce costs and
enhance the catalytic efficiency for hydrogen production. The properties of the catalyst were
studied with varying electrodeposition times of 5, 10, 15, and 20 minutes, as this factor affects
its catalytic performance. The experimental results showed that small cobalt and phosphorus
nanoparticles were dispersed and deposited on the porous surface of the support. The resulting
amorphous cobalt phosphide catalyst exhibited an increased specific surface area with longer
electrodeposition times. The catalyst prepared by electrodeposition for 15 minutes with a mass
of 4.2 grams was used to catalyze the hydrolysis of a 20 wt% sodium borohydride solution with
a flow rate of 10 mL/min. This catalyst achieved a hydrogen production rate of 2.25 L/min at a
pressure of 0.5 bar, which was higher than that of a catalyst prepared by electroless deposition.
The findings suggest that the electrodeposited catalyst is suitable for use in hydrogen production

for fuel cell applications.

Keywords: Catalyst, Electrodeposition, Sodium Borohydride Hydrolysis
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CoP/Ni foam Electrodeposition, 15 min
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Two-Way Communication System between Surface Controller

and Diver via Signal Buoy for Enhanced Underwater Safety
Porntep Bunraksa "

Received 16 June 2025, Revised 25 November 2025, Accepted 17 December 2025

Abstract

This paper presents the concept, design, preliminary and experimental results of a
prototype two-way communication system between a surface operator and a diver through
a floating relay buoy. The system aims to provide real-time text and video transmission to
enhance safety during underwater operations. The prototype consists of three main components:
(1) Surface Control Unit, (2) Floating Relay Buoy, and (3) Diver Unit. Communication is established
through standard IEEE 802.11 2.4 GHz/5 GHz wireless links combined with a waterproof Ethernet
tether, utilizing the ZMQ (ZeroMQ) protocol in a publish — subscribe architecture for efficient
data exchange. A field-like test was conducted using a TP-Link EAP225 device configured as
a Wireless Access Point / Bridge to connect the surface control system with the diver unit
through the Ethernet tether. The diver unit employed a Raspberry Pi 4 and a USB camera
for processing and transmitting live video. The results show that the system successfully
transmitted text messages from the surface to the diver and streamed live video from the
diver to the surface in real time, with an average latency below 300 ms and no packet loss
over a continuous 10-minute test period. Limitations include wireless range constraints,
tether-induced mobility restrictions, and the absence of testing in deep or high-current
underwater environments, as well as the lack of encryption and QoS management for multi-user
applications. Experimental outcomes confirm that the proposed prototype operates effectively
in field conditions and demonstrates the feasibility of a Hybrid LAN/WLAN underwater

communication system for future diving operations.

Keywords: underwater communication, diver safety, signal buoy, wireless transmission, real-time

monitoring
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3.1.2 Yjudeyeyas (Signal Buoy)

- aunsalnszaredeyyras Wi-Fi (TP-Link
EAP225 Outdoor) 2.4GHz/5 GHz viaululuie
Access Point (AP Mode)

. Ethernet Cable fiuth: ieusioaingunsal
Wi-Fi U84 Raspberry Pi 15

3.1.3 wnetindntn (Diver Unit)

« Raspberry Pi 4: nilgUszuiana [5]
fudonuaniniuardsiflesnndes USB

+  USB Camera: Tuiinaminlowuuisealng

+ Python Script (ZMQ PUB/SUB):
Teantnenssu Publisher/Subscriber wulusinaoa
ZeroMQ iledsammuazsumdsannmaearuns [6)

3.2 NANNTSINITUVBLTEUY

sruUduLUuUivIaueUsznaunag

3 wenan laun wiwmwg:uuuﬁmfw (Dive
Supervisor), Wudagy1ad (Signal Buoy), uag
wihendnn (Diver Unit) fsvianusaufuiiold
Annasdearsaseaniclufiuiialalfidya o

allo

ULND
5 69

< = I o
\in ledisigazideanisvinauiandlusy

=S). ®)
ke
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1.3
:
Wireless
I 9

((‘ Transceiver K
0—{ LAN Router |

Y

Laptop Computer 1.2

1. Dive Supervisor

))) ~-1lll-lll,-l[,”lll,.,,,_,lll (( [ Wreless ,))

2.2

Transceiver

2.1 " LAN Router

. 13.2
USB Camera e ' * 23
. Ethernet Tether Cable
Microprocessor
” o 3.3 i
3. Diver Unit o BespberryI ) Vide,,
isplay S
\\ tream
T~
L 5

3.1 Waterproof Case + Wrist Strap Toy " \\\

U 5 uan laseas1eszuudeasseninagnuAuuuilnd (Dive Supervisor) wagiingua (Diver Unit)

oo

Huvudyaas (Signal Buoy) aeldinaluladliansuazane Ethernet

9

3.2.1 wiheaueuuuini (Dive Supervisor)
noufiunofuduiion: Andelusunsudumasdine
awmun9n 1sunsu Unity Engine fauans
Tugui 6 il

Turtle ROV Base Communication
DiveSUP <=> Diver

Diver to DiveSUP

Alert! Thunderstrom move in
stop mission
Go surface, return to base

SEND MSG VDO ON VDO OFF EXIT

JUN 6 mhedmsudld senuuuanlusunsy

Unity Engine

. wdnsnmInleannndeswestnauiuuy
Sealnil Real-time underwater lag USB camera
640x480 @30 fps latency Uszunad 30-100 ms

. defomnuingnusludingi

AavTmasuiUNeUay Sudadoyariny Wi-Fi
fidea197n TP-Link EAP225 ﬁasﬂiuu Vudnyyo
dedryaraunnuiieny 2.4GHz vi3e 5GHz Lile

. dulloruangaiuay

. SunwirTenndnstheusu

3.2.2 yjudeyyrae (Signal Buoy) Aa3u-de
dyyraulFaneisnas LAN (Iwua Access Point):
TP-Link EAP225 191ty Access Point (AP)
iolyt Laptop Weuseriiu Wi-Fi aeluszuulag
Lifasfisdumedidnnisuen asrundedia LAN
wuuliasiameivdmivgunsaiianun uazidon
mafiu Raspberry Pi ﬁaq”loﬁ'ﬁwchuma Ethernet $u
é’tgzgw%’ammmﬂ;Emuamuuﬂa‘f’]u,azdwialﬂé’fn
Raspberry Pi ﬁ@ﬂﬁﬁ‘ﬁaﬁaﬁﬂﬁﬁﬁﬂ 5%UU Tp-link
EAP225 &l Auto Band Steering lagszuuagiden
ﬂﬁuﬁﬁﬁqmiﬁLaq MINFRY I, ALY, Y50
Anuda Jldlideadonias i AP asddu 2.4G <>
5G TidnlugA[3]
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aragreuulindn:

8Un Auto Band Steering Uu AP waraunsol
Surface iousta SSID Wiy

Surface 814l 5 GHz Lﬁ'aag"lﬂé' AP —> WWaBY
1V 2.4 GHz SeluifRidlodueeniulna

d18 Ethernet uuufuyin: Weusosufy
Raspberry Pi IﬂamiﬂLﬁaiﬁms%“u-dﬁa;&aﬁmwmaaEJi
WaEANEIGY Usenausiy

. dunddlenniniiTuginud

v
&Y

. dwlernuaniiuiasdtindiun

Message Alert Light

U 7 wuudnaes (Mockup) ¥a tndmih
(Diver Unit) @nw 910 USB Camera

WAESUTOANLLANIUUIDNITAVILA IP WUU Static

A15199 3 aguiiananisdadeya

3.2.3 nu8una1U (Diver Unit) naaenuu +
o Y A U .
desavaiie: Josiu Raspberry Pi LagaaLaninNgann
mzia Anfusnavsuwvwiislianunsalaaiulas
Tauldazan dwandlugun 7
lulaslusiwaiwas (Raspberry Pi 4): yuind
[ ] @ v 1
WundheUsyananavan lawn
. SUMNeINNABY USB
. Wsviauazaiflernuay Ethemnet ludwju
«  udeAnuNNEAIUANLALILARINAULNTNTE
%1198 LCD 2u1A 3.5 49: Lanstaninuilnsu

1 o =

98197ALAU TINTIAINITARAAININAIDENIALONTD
Suanaudaiouldmunsden
n&a9 Low-Light HD USB Camera : ¥iwthil

Sufinnmifleliinaonia uardsludsdmunuriy
Raspberry Pi wagssuy Wi-Fi
o vagunsaflussuudomue 1P melu wu:

B laptop: 192.168.1.10

m  TP-Link EAP225: 192.168.1.1

m  Raspberry Pi 4: 192.168.1.100
o Subnet: 255.255.255.0

53U IAN19N1THOENTADIVING UAAIAINNTIAN 3

PAANI9

%} o
LEUNINNTADAT

walulagnly

UNAN = [N
Wi-Fi = uaudioy

naed USB = Raspberry Pi = Ethernet = ¥iu = @n3ulale (ZMQ #1u LAN)

v v
L

i = tnand
Raspberry Pi = 38U0IN

Ul (WdUiied) = Wi-Fi = 3ju = Ethernet =  daAu (ZMQ)

3.3 nswaenldanudeyyiu
mssu-dediaya sewrhe dhdnhitegléth Fuly
Hashdedeyaras wifi To-link EAP225 azldiany Befils
\den 3 wuumeiulaun
UTP = Unshielded Twisted Pair
(aeadnndeuwuuliiivan)
STP (Shielded Twisted Pair)

(AdAnGeINTTan)

Fiber Optic Cable (whuuA/waraRnuiues)
TnelovimsSeuiisunaeanifvesanednyai
WUU UTP vs STP vs Fiber dmduanildth uansdiamnsns
i a aguldwedl
m UTP (Fathom ROV Tether) = t#id1sdy
sonslausvezdu Ussanas 25 was dmuntsas
foyatatonuuaziflennuazidengs (HD) Tnod

Alanglusziulszndniian
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m STP = wnzanlunsdifi ROV fuawmesluin

o v

asgs vieldesadndldii (floodlight) #ve1areliiin

m  Fiber Optic = WNzAUU ROV B3IT81T0
Wandled Afeanisansuratenaes, 4K/VR, w3kt

dyaasunausdvantai (EMN) dewansznude  szay vaneSosmns-nlaung uwaresaauiiy (Media

ANLEDNESVDIFY QY1 Ethernet

Converter + @18 + ABULTINWTAULN)

AN5199 4 P519USeULBU UTP vs STP vs Fiber (@msuaulain)

" uTP STP , ,
AMAUUR . . . ) . ) Fiber Optic Cable
(Unshielded Twisted Pair) (Shielded Twisted Pair)
Taseaing anemeuaainge? anevosuaslninged + uNUUY/NanaRn deteya
Laisigan wowd/miUelavyiu ZIEN
NURYYIUTUNIU i g4 (And UTP) anusanuAadyn
(EMI/Noise) sunlsiduoeid

Bandwidth (ngu4)

100 Mbps - 1 Gbps

1 - 10 Gbps (Cat6a/Cat7)

a8 Gbps — Thps

(Cat5e/Cat6)
Latency (25 m) ~1-2 ms ~1 ms <lms
seazlferugegn ~100 m ~100 m a1y km
AULTILTS ulauss, Mo winna UTP, W,
¥ . _
(Iaun) Faw1nni ABITETINTIO/UAN
Aunuae i1 (~30-50 UN/isins) NaN (~50-100 v/Wms) & (200-500+ Un/Lns)
aunsalisBy lidesiiviiy [ELRTY watld Media Converter /
SFP Module
WANNZAUY szuulAszedu ulatll noise Lwog WITE/ROV sveylna,
(2100 m), 3Ale HD, W ROV fiuawmes, ABINISNNVAETDY/ K+,
Yaay Trluseas RNIRPG PG RRGRGT
Y_ A ! a $ v a .
UYDALAY an, Y, ANRKNY AUTUNIUANTY, Bandwidth g4, svezlng,
eldpoulinmes Ethernet Liignsunau
Unile
o e , o o2 . I, ARl converter,
Ja311n JUMUe, svegldiy 100 m AT, unendn UTP

A8y

4. mMsulU1lY (Application)

TYUUARENIABIMNTENINEAIUANUURI A

Y

LRt IR VANt GTTaTiEaY

q

v
o

A1579AUINABIN15ANNUABANBLAZUTLANT AN
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. msindiudosdu (SOLO Dive Training):
szuuiianunsatasifinaanuvaesnfelunasin
dneilvdiigsliivszaunised daen1seugin
ruauuuimiaunsadoas deduusii wagy
amannaewesindnildwuudealn siliaunse
dhdunanginssuuaznevauasmanisaandulaviui
ImBlﬂﬁaqﬁﬁﬂﬁwﬁnQﬂhsaﬂlﬂéﬁjﬁmﬂﬂ

. msdaldihsverlng (Remote Underwater
Inspection): ity msnsraaeuviada vu wislassadng
i szuvannsodsniwainndesiiindiiieat
nduindaquimuaurudyyalians eliimns
‘vﬁaﬁr’?ﬁ&mwﬁmmxﬁsﬁagaﬁﬁuﬁ

«  N1FI9ENmELa (Marine Research): 1in34e
arunsoldszuuilunstuiinamadidinldne.a
Tuan1muIndeusssued wazdsaiuisadearsiu
tashaesuuiieisuudatununisdsiaie

@ W 1 Yo o a
ﬁ!ﬂLﬂUWJE]EJ’]\‘]lﬂVIUW

5. AMENURALAUYDITZUY

o liddadlddumesitn: sruurhauldednedasy
aeluiadeviedieaiu (LAN) fifsun 1P oglundy
WP (WY 192.168.1.x)

«  MIneUANaLLUUSEalNl: fAIUANAINITE
Ehdnpuamarntinaninlgviug

. nsdsdenuuUUdeIIe: deRds ALfieu
W3070ANNATIVEOUADUY

. Fuyui: Weunsaliluiimlfluioman

. aansavenediiudy: secfunsindaTues
U 9 W wugesTnaudn

a o« & =
¢ YUNNY NIDNIIINVU

6. Ansarnluniswanduidugunsal

WINTFIUANUUARANY
ndngnmiindnunszuuiarnsadesen

Ju “gunsaluinsgiuanudasadedmsunisiln

o

tindnlvad” ldluswan fewmsuadsl:

o droiuanudulalituasiinuagidnei
Tunsiihdunauazdessuuuaeamndlsinasaiia

. annnudssnmsdeaslidilaviewmngniau
fineuaussain

. duatuniswauindngasfingi iy
M3Bsusionuies (self-directed leaming) Tunaizdl
fpanasgruanaanadefidune

o wngdunslilugudindnifenmammsuas
walsou AudITememeia yieanuiinsthanaauy

YDIUPTINYIFY
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