|

f
ISSN 2651-0669 (Print)
ISSN 2822-1206 (Online)

Volume 7 Issue 16 / July - December 2025

DTAJ Msarsavnismalulagdesiudszina
Defence Technology Academic Journal

UNAMNIYING (Academic Articles)
o NMyaszszuUlninasUSuU e sTUUAIUANLYILERTIR

o N15Uszendly Discrete Element Method dwsun1seanuuugunsaininndnejusziia

unanuasesimalulagdosiuussne (Defence Analysis Article)
e winnssunuulanulasinisiveaznmuivasaariumalulagvesnuussing

UNA1NIAY (Research Articles)

o Mieszidatedfiinansenusenisisunlasanduiiuseansnannisineu (Performance Ratio)
Y935zUUNAn INATWAsULasefindvuanansluYa9szezan 6 Lhau

o watialun1suszanunisinifuatsuesuluaiugnsnisidisanidenuliaudu

o NMsUszliuysEAninmvsamaiiansiinguaIwesnINiNaN1IATIITUNTIBaTIRsTUYIIATWAUAD
#78 YOLOVS

o nMsUszgndliuwunavusiniasliaudu etewdeduszausiesaads

o NManssuadssUAzenlavaadnaslwduutiiialnudedSyuindoudiglWidmiunisisauizen
lalasladaveslufisululslalasa

o sTuufaansaamnesEndnedatuasuasinA i uuduyuNaaanuUaanfylaul






s18¥RINNINTAITITINIsTIMALLlagUssnulssnd

u

AU
walon 5.3 sudugu
waws fisnad Indinilow
waen 33dni 97lduns
Wulen A3.81Wus Tunsiianiiey
Wuen a3 gy Mugndnad

UISUIENIS
WINDINALDN AT.TIWIE YNTNE

NBIUTIUITNNS
Mans138 N33 Y3Td WININENAEYRULIY
MANT1ANE NT.1AWY1 513Uy wiminegdemalulagnsgasnamszuasinile
JOIANARTIANTE AT.ANYIA FTINNT aontumalulagnszasundninummsatanseUs
F94ANEANTI5E A3.5TA anaITI WMINFENEATATY
faumansnass asyidnd nquiadey WAINGIRENTEIBUNAITUYS

fhednnis

WNATBUTIT 3899
WNANUYYINT NAYENR
WNEANMEINT Sziuiie
Tiifenind as.deet uauni
Waslan Ussnans

Defence Technology Academic Journal, Volume 7 Issue 16 / July - December 2025 1



GREATY
sasIvnsmalulaglasiulszma
Ui 7 adun 16 nIngAN - SuAu 2568

UNAIUIBINS (Academic Articles)

myaseissuuliimvdSuusassuunuAuLILEaRTIn
oGNS 1305159, 1FesAANG tisiag uay assalvian] guiidou
MsUszandly Discrete Element Method
dwsunsesnuuugUnsainnnduseidne

o35aWa (03 Uay 55kl guildeu

unanudnszimalulagdosiuuszme (Defence Analysis Article)

winnssuwuulanulassnsidewasiauivesaatumalulagdasiulsyme
UFUNT aUIA

UNAXI8 (Research Articles)

2

Mslnseidedeiiiinansenusensidsunlasmuiiussaninmnisvhau
(Performance Ratio) 90958 UUNARLNANNA I ULEIR I RIRgIUIANANS
lugaszezia 6 Whou

Fudnm quadan, gdn vwgalson uaz U Sunay
wadlalunmsuszananisinfuasveuluaugansmeesimeeulsaudu

o ¢

Yoedn 0237y, a15n waslseivg, funs Ssazann, WA L?Jauﬁ, A gNsng,
fAnnns F3eeaans uag 55398 ATl
msUsziliuszavBnmveamadanisifiunanimesnmiiionsnsadunsIeases
lutisnamaudishe YOLOWS

J5¢ A58, ngwaly FuaIs, 8507 douidou, uas mngy Unuuyi
msUszgnAliuvunavuenmaguliauiv ietiemdedusausiusadse
UsTaRAANA 093 UaY 5IUTIY OTIGITIA
mawsguissuisenlaveadrlealrivuiifalriudesyuindouselii
dwmsumsssufisenlalasladavedlupenlulslalasd

g3 Sumingiile, I5s99d naANwY Uay 0435 Indnuun
seuudomsasassriamunuazindtshuudtya
diauuaaandteli

WSLHW Ygyiny)

NsasImsmalulagtosiudssna U7 7 atuil 16 / nsngimu - suIAN 2568

Al - A8
A9 - A20
D1 -D18
R1 - R10

R11 - R30
R31 - Rdd
R45 - R54
R55 - R64
R65 - R76



UNUIIUISNIS

NuITuazimu aaensuunaunIinInsiiuisidundeunsiauiyaains tngldidu
A4 A % (] a 1Y a & v o w °

wsealalunisadiesnnudlul duasuuinnssy welulad geamnssy wazsiludeyaddglunisiivun
weulugnadnsiavuresdiny FuinenanuiiasdigiudnAnuannsan1an1sulsturesyaains
a & v o Y A a4 AaX a o Ao = a I v
i ifedasrunsesenivulasnsauasiiudiuiuussnunivinee luvaeiomdvnnmalugudeya
Beusgdnvdmiuuleuiiaiauaywduaganuaunsaluniswdedy fazdmndauludimd 11533y
waziandisduasunmsimuvesyedld naduusdueieunsujiinaineimansuavmalulad

YNILAUANENNIALTINMENNSTURRBUBIHIAY

Y
Sa

maulamaasygiaarseld dilugnelddinyanaiigiy uaglinnsgiunisasetiniaay

dunanudvinshsdsasunsiauninensuyudiun st LavenangulUsEAny naul uae

a

wuusans dutaelmdladaymeng 1 18andadau sntdaduuamdunmsdiiunis Yauedoyaean
dmsuiimuaulonielasuandsisiuinmsidouasiann nsfnw wagauiunsmedsnudsnansznuse
psAUsznevrsrlimstaminensuyed awiuiianudenlssesnsiseuasiaunuasmsiueuns
anumsdrmsaansodudeiiiansdundouniauged esanmaiteusstandumsais
anusuazuianssulul 9 lneunanumdnnsdunseuanufauasndng udasedng Auidouas
fiannfunsitayaansyhausiuiuthlugmsiaduainsdeeniudaunss Sdneam waswisdulusedu

UL

$12191N1ALEN AS.FIUEY YUNTNE

UssUSNsIsENTITINsmaluladdeeiulsime

Defence Technology Academic Journal, Volume 7 Issue 16 / July - December 2025 3



UNAIININIT

N1531A5121h Iz UUINAINAIUSUU 952 UUAIUANLYILEIRTIN

o =

U3 18n5159 1, 1ResRAnA Wiwsiles | way dsoalvianl grsideu !

v Ao

Fuiisu 7 nsngnau 2568 TuiluAly 9 Sunaw 2568 uneuiu 17 funaw 2568

unAnga

msusulanlsunsaliilsifinnundonsuviedatodndunsaiuaiiadanuaunsomesiny
mMssuresnasinldesslivszaniain Tnslanizedisdanisuiujsaussaugsogiudaasinnany
ndasiiinsldrumenuuliaunsasessumaluladatelvilfosaiiussansaniduy duldindy
wumsiiduanifionieuidfisutumsindesngudanaaedsndssiulm msdnunildiauuudees
wazUssifunmslindanunslifihfidelituszuunuaunisaessagiudaanavatedindesildsy
msUFuUliitanuannsalunisdauinuasusldsalud fenminmzinsdndanulih
wazANURingvRsTTUUAUANNSEluLYILERTIALUUdeNY Bua 122 Tadwns tneldiszuuniuay
wuula (Closed-loop) fituideusne PLC wazuawmasiwash néaumumes insumisuunsu (Azimuth)
waziaRe (Elevation) wenanildvhnafudeyaninmameaouluaaunisaisiassmssuuasinluld
TumsduusaiBmguiuassedundsnuliihitlfluudasdnisuoinstease naanmsdun
wansliiuindnslindanugegruesuainosdmiunuuuiudsnsinlunsu (Azimuth) waguudfg
(Elevation) §lAn 400 ¥nd uagndsnuitlivenilsounindaniiu 12.3 ad-9alus mnfiarsannisids
15 - 20 afadanshe aziiaufesniandanusaudszan 250 - 300 fad-dlus laesvuvaunsn
muRuiumisldogauiug) Sufemodmiunistasrerlnauuungu uasldanildnaennsia

AdnAny: Malaseinasuliih, ssuulnimamms, ssuuaiuatenys, saBusavaneainges

1 1 a CY a U
AUNUIAINTINYIUTUY, amuumaiuiaaﬁadﬂuﬂizmﬂ
: EJ:LLGN, dwaa: chanon.l@dti.or.th

Al asasivmselulagtesdudssna U7 7 adudl 16 / nsnginu - 5u31AN 2568



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

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

Received 7 July 2025, Revised 9 December 2025, Accepted 17 December 2025

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 °
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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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Bodin Suntud

Received 5 December 2024, Revised 7 May 2025, Accepted 16 July 2025

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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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 tCOZe/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 tCO e/tree, respectively. In the second plot, 99 rubber trees
were identified, with averages of 0.2425 and 0.2398 tCO e/tree, respectively.

Keywords: Biomass, Carbon Sequestration, UAV, Machine Learning
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g llun1s1ngiinG regression analysis
WieUszanamuSansinfiuasueusely

(2) FupounTiATIEH Canopy Height Model

(CHM) [28]-[29]

Wunsasrwvuiasmsmiuvessousen
YDIHUYNNWIT) @509 1ALAY AIAIULANATS
ma&mmq&%wdwﬁaiﬂaMﬂ Digital Terrain Model
(DTM) AU Digital Surface Model (DSM) &5y
N15UTEUIANAVBIUUUTIADIANGINTINUVDA
Bouvenvasiuenanfeaunisn (2) s

CHM = DSM-DEM ©)

lng  CHM Ao WUUTIaeansenuves

A
bIDUYDA

a aa o

DSM A8 WUUIIA0INURIAA

DEM A LWUU18095eauadaar

Y

(3) MmylaTzimeluna Deepness
Wiousuiiudnuagnialasiadisveadulsl
Tuuasugn Yeyaninane RGB desznausie
Auns Al wardinidu gninunlfidutoyaig
Tumsiinsest Tnsuinadinienesiazgnszy
Tnggunsanaremdsy (Polygon) Aldarniaiees
(Layer) wasduldl daldunannnisussunanade
WUUT1803 YOLOVY [30]-[31] d1m5un19msa
Jutng anduldvszgndldiaiosiio Minimum
Bounding Geometry Lﬁ@ﬁ%ﬂﬂgﬂmﬁljmﬂﬂmﬁlﬁﬂ
figniinsounquueummvasazdulsl leldlums
AATIEATNYUTVDINTINY Faazldannnuning
vamsanulunuingusenidennilo-neJunn
Wesld (NE) uazuinmziusen-nyiuan (EW) nie
Wules (m) %ayjaﬁlﬁmnmﬁLﬂiwsﬁﬁaaIuLwa
Deepness Usgnausag Amsenu (NE, EW) ¥4
wiazauliluniiewns wagA1ANgIveImn TNy
YourazUassausiaz Polygon
@) MmINATzEnIsanneY
AUNTIATIZANTONDDULUUITILEU (Linear
Regression) gniunanldlunis@nwianuduiius
SEWIIAILUS 5 ¢ An AUszanung (Predictor, X)
FaflA1vu1ANTIUTBIFULIAINITIAINUNY
fiewile-1d (NS) A1UNANTINLYIRUe 19T I9Y
unufirnziueen-nenziunn (EW) A1 High tree
YUIAAUFINTINUAULINII (Canopy) wag
Arduiifionssas NOVI Fafudauusilaann
NTIATITANALATAINOUAUDY (Response, Y)
fio Uinainsinfiuansueuvasiilsl vl ilesenn
ldausansudinanisiniiuansuouresauldl
{398 evinisadiennndinesnisinseiluiag

Y
v

MILIBNTUATIZANE regression analysis ASELNTT

v

3) fail

—
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y = B1X1+B2XZ+B3X3+[34X4+8 (3)
\le

y fis  Yununstnifuansueuvesiulil

B o Coefficients mduuszans
YBIAINITUTEUIUNTS

X, D ANUUIANTINUYDIUL NN
auunuirwde-la (NS)

X, AD  ANUIANTINUYDITUL NN
AULNUTIARZIUDDN-TANZTUAN
(EW)

x, fis A1 High tree Yu1ARNEMS I
AU (Canopy)

X, fio  ARvtiensses NDVI

g o mad

Tnetoyawanignlilunisussfiuuiam
FunauaznsiniuATUoUTB AU
2.2.4 mMyinnzideyaniasuiu
Wumsmuwinnaiinmuagnisussun
nsimfiuasuen Tnslunuideiiagldaunis
Allometric ¥94 Hytonen lazAndy [32] AYaunIs

7 (@7 el

Wy = 0.00193*DBH**” @
Wics = 0.05155*DBH>"% (5)
Worome = 0.02440*DBH*Y" ()

lng DBH fo auiavaaduiiugudnansiisedu
AuguiissenUssanas 130 WuRums
AT I WL NUAY

W, =
duiiuly
W, = whatiammieiiuiu
duresdFuLazs
Weronn = HnATMeTUAY

drunduneliivazsin

TotalBiomass = Wi ¥ Wyos ¥ Wernme  (7)

\ila TotalBiomass = USU10U1IaTINNIINUA
wananiusuruarsuauAinAulusulsl

[T [ a IS .

Wudnaiulaensatudsuiamiadinin (Biomass)

<

1 JUAIL7a57199999AUTENBUNILATIAS 19D
yisduNegviloiudu amnsaduinlaniaunis

' v

(8) fatl

=) 2

=D

CS = TotalBiomass x 0.47 (8)

dlo €S Ao Usumnisiniiuansueuveaduld
(Alansu)

TotalBiomass A8 USunaunatanmianue
(Alansu) way 0.47 fis dnduUSuIuAISUOURBINA
Fanmesnulsl [5]

2.2.5 M3IUszANSNNYRslUAaNISannae

Adelavhnsieseinisanaey Fadunils
Tuimafian1saddfiadgildlunisimsea
AMNFNRUSTEINefuUT9ase (Independent
Variables) waguusnu (Dependent Variable)
dieadralunafiaruisariuneavesdaulsniy
I§ogrefluszansaw lunsyuaunistl awwnse
¥irldlasnasldidsadng o lagldadanaaey
Seaunsi (9)(12) i

| RE—
MAEZEZM

Yyl 9)

len .
MSE=;ZH(yI-yi)2 (10)

T, .
RMSE=‘f;Zi:1(yi-yi)2 (11)
A= N\2 SN2
Rz:(Yi y.) :1_(}’1 yi) (12)

(Yi'Yi)z (yl_yi)z
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T Yi Ao deyait¥aldede

y; #e doyaninuuudiass

n o Snudeyarimn
ija MAE = Mean Absolute Error, MSE = Mean
Squared Error, RMSE = Root Mean Squared Error

3. Wan1sIvBLAZBAUITIINA
3.11an15UszUI8AINAI18INBINAYIUY
1Bautu (UAV)

HANTUTENIANMNEEAIN UAV aggnii
1IeTzilaen1sasenin 3 4@ Tnisuszanana
shelusunsy Agisoft PhotoScan Fauanslugudi 3
(n-%)

EStady Aren
GREEN
L

- i IS
5 .I.Ih:l

L e}
#3100 an800 04500

UM 3 (n-9) HaN15UTEIIaNINENER1N UAY
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R19  a1sarsivnismaluladdesiudszma U9 7 aduil 16 / nsngiau - 5u1Au 2568



.%:mu

4 B L IKilemeters |
Low 1 M550 '] [ 550 (1]
H!l'rh il.l* tI-I!II
il

Esmdy Area
nTN
W
.thtﬂl.'l‘si
J e IKilmeters |
g el T RRIL L]0 o LI Bt 5
P . .

i

sUl 3 (n-9) wansUsEAIANMENBIN UAV ()

Defence Technology Academic Journal, Volume 7 Issue 16 / July - December 2025 R20



¢

wonanil Feyadsnalduiiases
NNNLAINTIAUYDIAULNNITT H1UAITITEUS
#e1a5e3 Deepness Model faelusunsy QGIS
59UAU N159LATI¥Y Canopy high model uag
minngidifionssa fovhdeyailitomn
nlglumsuszanansiniuA U UYeIALEINNT
seduluituiidne

mﬂgﬂ'ﬁ 3 (N-9) N1IUILUIANAUDINN
90315 (Orthophoto) fiusznaulusenissaunn
goaluningu Green Band 3 (n), Angu
Red Edge Band 3 (%), Near Infrared Band

3 (m), AINE1U Red edge Band 3 (3) uay

A7 Orthophoto RGB Band 3 (3) dadunmiild

gnnsanenisernasasmalulad UAV sy
nszuaunsUSuLAnuAnitey Tnenisufily
AnuRaLiisuiiinainyundesuazainulds
yosfiufialan wiieldldnindiiiaatuuiue
n13gilaans (Orthorectification) lagg1eds
foyammigeinvesglivszme wazszuuiiin UTM
ﬁﬂﬁmwﬁmmgﬂﬁmﬁ’wﬁme YA UazgUsn
193709 N M RGB Useneudie 3 dnan Laun
uAs (Red), W7 (Green), waztnidu (Blue) Fadu

wildvauasngiglinimatunsasunasdls vinle

I nluguiysdannsoveadiuld

5Uf 3 (@) auuUSIABsAIIgInTUTEIMA
1Watav (Digital Elevation Model: DEM) Wans
A3121 DEM Higliisansnsniinsienanugs
19

9 UivmﬂimamqawL@EJ@LL@“LLMEH Faiu

o

Han ﬁ']ﬂiUﬁ'WVii‘UﬂWi’JNLLNULLﬁ N159AN1S

ée

G?]JWUG]’N 9 WU 11521909894 GHQIUWUWﬂﬂU’]

WU ANUGIDETENIN 325.452 - 375.525 LUns
Mnsziunztatiunas Ssazvioudisnansmannvans
vosgfisEmAfiusznoufoium fuisrugy
Lagiisugs

gﬂ‘ﬁ 3 (9) NALUUTIADIAINFIUNAQY

v
A a

WUNY DSM L‘f;JLILLUUﬁ]o’WaENﬁLLﬁ(ﬂﬁS“ﬁUﬂ’)’lﬁJﬂﬁ
Tﬂﬂﬂﬂﬂﬂi”ﬂ@‘u@ﬂﬂ 9 ‘Uu‘wum‘u wu auliliay

£

\‘l 108519 LayesnUsy ﬂE]‘UE)‘Ll 9 HANISANYINUI

ND_

v
&

I‘lJW‘lJVWTﬂE’]iJﬂ’JHJﬂQ@EJiuWJ’N 368.481 -

Ee

315.861 LUAT 1nIzAUNZIaUIUNAY ﬁmazmau
5ﬂa°’ﬂwquﬁﬂ‘amﬂﬁﬁﬁy’qﬁiwLLasﬁQq Fadawa
HON15919UHUN SRR WU n1sAuALn
M3neas1e aul warssuuassaylag
Ul 3 (9) wuudassgiiuseinaniva
(Digital Terrain Model: DTM) an153tAs1z% DTM
Tufiuffnwanuin AUEIRYTENING 351.751 -
318.913 RS 9nseaunglalIunans lagaunsn
azvioudennugevesniusemaidnasieni s
Hudlumaediu Wy n1saauaunIsneadas
nsdansth wasnstosfudesssuni
3.2WAaN159LA51%9W Canopy height wag
NaN5ATIZ (Deepness model)

v

mislideyaan UAY siufumalianisiseus
204,A389 (Machine learning) Huip3osiiofi
Uszandnnlunisnsadunazliinszianvuy
voansauduld Wy vunSousenlazaIINge
veadulyl nan1s3As1eYt Canopy height 1Hudu
WAZHANITIATIZA (Deepness model) Tun1sfnw

AsstuandlaRagUn 4 (n-v)
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UM 4 (n-7) HaN153LAT 189 Canopy Height uay
HAN1TIATIZA (Deepness Model)
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F | DSty Ares 5
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Valps
e High : BRI
| I
; = Law 0TV 8 T s !
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2 s BN e 2
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U 5 Han151AT

9n3U7 4 (n) Foya CHM Iégnuszanana
melusunsy ArcMap @ wifudeya CHM Aui
IgnArruuan1sEnineeya DTM wag DSM
A3 NUUUTIABINTIUYDUTOULDAYDIRAUYINIT
Hin3esile Raster tiioniarugslufiuiifinu
Nnteyaniasuliauiy nailddfigainty
43 1005 wag 21 1S

903U 4 (@) Wunsiesziiuudiass
NIIUVBUTBULDARULIINITIINTYE UAV
A18n15UTENIaNaNIU Deepness model vinlw
ANTOLAAIIAAUAZAIIUFIVOINTING WUNTINY
ﬁgwm 20,384 Polygons laguaay Polygon AUl
A1N14-8129949079n819 Polygon UIANTIN
fifiade 5 A3 AnugeliAedy 24 wns

3.3 Han15BATIERRYLNYNII

nanshas st NOVI iusadfaildluns
Uszidiumuideguuazaun maosiisnssaluiiud
e HrefnanaNudveasifivaz oy
Tugaendushe q Seenansavstdasiinamastsilad
uazn19syivlnvesiivla dwsunanisiiaTei
NDVI 1umiﬁﬂmﬂ%y’qf'jt,l,amlﬁé’qguﬁ 5

6 o

vuRvlNNTSs NDVI

€ o

mﬂmwgﬂﬁ 5 A15IATITIRTTNINT S0
NDVI sl lunsinnnudervesiivnssa g
Pﬁmmmmmmmeiwiwdwumﬁﬁ%@ﬂ%’u
uaYAYTIaUNAU s'z’iaﬁmasﬁsmn -0.7916 114 0.8351
Feazvioufern NDVI Sanviiy 0.8351 Usdiaadia
ﬁﬁqmmwﬁuasﬁmmjm yuzfianiafu -0.7916
Uaasiuiindfenssadon

3.4 NANNSAATIZHNNTONADY

ASATIERANMUFUNUSIT 9@ ATz NI
NDVI auansssisl (NS, EW) a1ugs (H) sauiu
Foyausunansiniuasueulusiueromis ngld
MIUATIEINISAna8Y (Regression analysis) lnedl

188 DUANINITIN 1

A51991 1 HANITHATIENNIGEDH

Regression Statistics NDVI
Multiple R 0.9882263
R Square 0.9765913
Adjusted R Square 0.9753753
Standard Error 0.008320
Observations 82
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9na9edl 1 A1 Multiple R Sawviafu
0.9882263 Fauansianuduiusilndifostu 1
Fevsvendennuduiusiinszuinadanusa
wazfulsdaseluluna A1 R Square davinduy
0.9765913 wansdedndruveIn1uulIUTIU
Tusudsauiiaruisoeiuielade 97.66%
A1 Adjusted R Square AU 0.9753753
Tnenisyuneldedaududunniuileinasidia
fuUsdaseluiinnly a1 Standard error fiAindu
0.008320 FeuanferaderasnuaaInadoud
AndusznineaasaazAfiainnisallagluna
B9 Standard error 61 wansilumaiinuwiug1g
fdoyarmuasiny 82 feya Fdilunsadidluaa
nsanaeil

3.5 uansiAseideyaninauy

nnsarsaninautnluLyasiiedng
WU WTaLA 181 du $1uau 2 ulas uie
2 15 Tnowvseanidunvasiiagneiisiuinganis
82 fiu Lavulasdmnsunndauais 99 Au lavdl
Foviosdu Ao vrew1sn Jeariley Para Rubber
FoTnenmans Hevea brasiliensis Muell. Arg
23 Euphorbiaceae dm$Un13AILINLIATINN
wavUssfiunisinifunduoumieiuiu wonidy
et mmieiuud i duly (WL, 1nadinw

witofuAud YR T ULAL A (WAGB), 17aTham
wilofiufudniiduneliuazsin (WSTUMP)
wazUszidlunisiniiuaisusu (CS) wanslans
#1917 2

Taga1nmsedl 2 eifiudiAiuiunnamoa
Fanmuazdssifiunsinfuafveumioniuiy
fAnuuane1aiy Sﬁqsﬁuaguiﬁ’mi’wu’;wuaqﬁumqwm
fifauuandranazauinvoduseureiid
ANHLANANSAY

3.6 wan1silSeuiiisunadaya

unanisieuiisunadeyassninsdoya
AAauNLazdeyan UAV Tnuanatedisnay
seaiivnssas NOVI Tnsuuadu

1) wamsissuiisurateyauuainedig
wasd 1 il manisiFeuifiounadeyautag
fratautasil 1 wudugawsidy S1uu 82 du
wanslddaguil 6 91n5U7 6 nsiTeuifivuna
ﬂayjaiw’jwﬁayjaﬁmmmiﬁ’ﬂLﬁumi‘uauﬁy’wm
sgindayanaauiuazdayann UAY nuavaty
Yrsnduseduifivnssn NDVI firegseninega
0.1 fis 0.37 denuadetil 0.2058 tCO e/fu uas
fiFnegsewinens 0.1 84 0.35 fiAiadeey 0.18889
tCO e/ AFPY

M15299 2 HAINNITALIUUTHIUNIATINNAINTDLAN AN

D WL WSTUMP WAGB Total (&)
(Au/ls) (Au/ls) (Au/ls) Biomass (iu/l3) (tCOZe/li')
P01 0.4557 5.2506 30.1988 35.9050 16.8754
P02 0.6391 7.3512 43.0985 51.0888 24.0117
Total 1.0948 12.6018 73.2973 86.9938 40.8871
Total/tree 0.0060 0.0696 0.4050 0.4806 0.2259
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HAIINATTIATIENOLANATINYDINIATININ
ndoya9in UAV Tnuananetasndusae NDVI
voeFmuF UL N TTInNAN AL 345 13
WUSUF U ISR 20,384 fiu WUNATIL
1980 mvinfy 0.4684 Fu/fu uenainil
ediaszideyavIuiunisiniivanfuoy

Defence Technology Academic Journal, Volume 7 Issue 16 / July - December 2025 R26



1nteyaan UAV Tuunnatedisndusie NDVI
yossuiulsfaus Anunasumsiniuaueu
Wiy 0.2201 tCO2e/5iu
3.7 Yatduauuzdmsun1siveluaunan

lunsdnwaded fiteldfuiuasiosg
Wiga 2 13 9nftufiviaun 345 15 Eadulssana
foray 0.58) \lesandasrtadunal ninens
waryaanslunisiiudeyaninauiy Fao1adawa
ABAINNATAUARNLAYANLIUEIVBILUUTIREY
i aghalsfinu namsisedesiuannsouans
Fnenmuesnsidmalulad UAV wagnsilasiei
m‘wm&mmmhQﬂ?{uéamﬁ’u%aﬂamﬂamﬂﬁa&iN
TaLau LﬁmﬁmmmmL%aﬁal,l,aaﬂamﬂiaumu
VYBIHAANS {3 VBLAUDLULUUINNEMTUNSAN

Y
v

Tusiunapmsil

1) veiuiivasiiegislfnseuagy
pgetion 5 - 20% vesiuiivavun wieUszany
17-69 1

2) fauuuuhasdagldfuusanaweng
vanetasrdusiuteyaninau

3) nadoumALlA Machine learning %39
Deep learning iieUsuidiudauradaluifiann
ANy UAV

4) Anwggniaduianiy erSeuiiioy
HaNIENUYBIgANIaReAIAY IRy NI IILaY
ANuugTluN ULy

4. ayUna

el mdreanenirsldaudu
(UAV) tilead19n1m 3 3f wavaimeaslsniy
Tusunsu Agisoft PhotoScan Wag QGIS asafils
gnihundinseimanmen muesiuemns Gasads
NITIATIEIUUUTIADIAIINGIVDY Canopy WAL
sryilfivnssas (NDVI) Ssawvioufsnnuidavguuay

aunwuesiunsInd iieUszidiunsiniiuaifueu
luituiidnun doyagivszmagninunldlunis
Usuudmuiauien ieldlenniidanuulug
negimans FafludFyren1sIuNLLaY
fansitudl dmdunislitoyanin UAY $aufy
mﬂﬁﬂﬂﬁﬁ'&luﬁﬁumm%m (Machine learning)
H1elE11500 59T ULALTATIZAR N WAL NTINY
auldliegnafivsednsain Inenuimssmiuves
AUEIITINLTALARITARAZANGLABE
azidon suluusrlonilunsneununisldifu
LAZNITIANITNINYINTETTUYIA TUNITIUATIZN
NDVI 4aneianside e uiasgun nyeinss

FaflAnszning -0.7916 s 0.8351 A1 NDVI #ige

Ueiffefiiitiaunmi vasfidmennusdifeiuid
Nynssadtion

wenandl n1535elal¥n5As8
M30R00Y iIATIZRANEURUSTENINg NDV,
AN wagMsAniuAsuey wud fauduiug
fifunn Fsdsvendanuudugilunisaianisal
Poyadnluina nan1sileuliigutayaninauiy
way UAV wU31 dAudennaednud taeanis
Yauszansainvedluinaunansliifiuiian
auRnnaniiaLades %qﬂqﬁﬁm’nmmué’ﬂgd
YaIveYaIN UAV Lﬁal,ﬁ&mﬁ’uﬁau“amﬂamu Fathu
mslimalulad UAY uazmsiinsesideyadiiioatos
fusgansnmlunisnsiadunasUssiiuaniug
yosfiwmssaluiiuiidnu egrslsing mudded
Fefidosada Wud nsiamamgefilalugiana
wils onvlilazviounisidsuntasvosiianssa
Tuszereny wazANuLiug1veHadnsanalasu
mamwummmwgﬁmnmw%aLﬁaulﬁuum
uzduiuain wuInensanwnelualsidy
nsiudeyalugasansiie g naOAY LiodAT e
mmﬂﬁauuﬂammqama sufsmsfiunniwes

R27  2sarsivinismaluladdesiudszma U9 7 aduil 16 / nsngiay - 5u1Au 2568



NNFINMBY 9 WU dusugudnamssiunie

USunaulu weiuanuudugrlunisusediuansuau

= o & A a A A A =
LLagéUUqgﬂqﬁﬂﬂwqiﬂUQWHWV?@%UWW%@U N8

Wigusudnaninlunisiniiuasueulusesu

alnA
Y

5.
(1]

LONEI581989

Y. Liu, H. Tang, M. Aamer, and G. Huang,
“Emission mechanism and reduction
countermeasures of agricultural greenhouse
gases: Areview,” Greenh. Gases: Sci. Technol,
vol. 9, no. 2, pp. 160-174, Apr. 2019. doi:
10.1002/ghg.1848.

M. Abunyewah et al., “Understanding climate
change adaptation in Ghana: The role
of climate change anxiety, experience, and
knowledge,” Environ. Sci. Policy, vol. 150,
pp. 103594-103594, Dec. 2023. doi: 10.1016/j.
envsci.2023.103594.

L. Al-Ghussain, “Global warming: Review on
driving forces and mitigation,” Environ. Prog.
Sustain. Energy, vol. 38, no. 1, pp. 13-21, Jan.
2019. doi: 10.1002/ep.13041.

V. Eyring et al,, “Human influence on the
climate system,” in Climate Change 2021—
The Physical Science Basis, V. Eyring et al,,
Eds. Cambridge, U.K.: Cambridge University
Press, 2023, pp. 423-552.
Intergovernmental Panel on Climate Change
(IPCC), “Summary for policymakers,”
inClimate Change 2022—Miitigation of Climate
Change, P. R. Shukla et al., Eds. Cambridge,
U.K.: Cambridge University Press, 2023, Art.
no. 001. doi: 10.1017/9781009157926.001.

Y. Zhang, C.-L. Pan, and H.-T. Liao,
“Carbon neutrality policies and technologies:
A scientometric analysis of social science
disciplines,” Front. Environ. Sci., vol. 9, Art.
no. 799861, Feb. 2022. doi: 10.3389/fenvs.
2021.799861.

D. R. Liyanage, K. Hewage, H. Karunathilake,
and R. Sadig, “Feasibility of carbon-capturing
in building heating systems: A life cycle
thinking-based approach,” Int. J. Greenh. Gas
Control, vol. 132, Feb. 2024, Art. no. 104056.
doi: 10.1016/.ijggc.2024.104056.

B. Zhang, J. 1. Arachchi, and S. Managi, “Forest
carbon removal potential and sustainable
development in Japan,” Sci. Rep., vol. 14,
Jan. 2024, Art. no. 1162. doi: 10.1038/541598-
024-51308-z.

Food and Agriculture Organization (FAO),
In Brief to The State of the World’s Forests
2022: Forest Pathways for Green Recovery
and Building Inclusive, Resilient and
Sustainable Economies. Rome, ltaly:
FAO, 2022. doi: 10.4060/cb9363en.

T.A. M. Pugh et al,, “Role of forest regrowth
in global carbon sink dynamics,” Proc. Natl.
Acad. Sci,, vol. 116, no. 10, pp. 4382-4387,
Mar. 2019. doi: 10.1073/pnas.1810512116.
J. Qin, P. Liu, A. R. Martin, W. Wang, Y. Lej,
and H. Li, “Forest carbon storage and sink
estimates under different management
scenarios in China from 2020 to 2100,”
Sci. Total Environ., vol. 927, Jun. 2024,
Art. no. 172076. doi: 10.1016/j.scitotenv.
2024.172076.

Defence Technology Academic Journal, Volume 7 Issue 16 / July - December 2025 R28



[12]

[15]

S. Saha and S. Bera, “Carbon estimation
in the undershrub layer and the soil of a
dry deciduous forest of West Bengal
(Eastern India),” Trop. Ecol., vol. 61, no. 4,
pp. 487-496, Dec. 2020. doi: 10.1007/
s42965-020-00108-3.

Y. Zhang, S. Liang, and L. Yang, “A review
of regional and global gridded forest
biomass datasets,” Remote Sens., vol. 11,
no. 23, Nov. 2019, Art. no. 2744. doi: 10.
3390/rs11232744.

M. Chopping, Z. Wang, C. Schaaf, M. A.
Bull, and R. R. Duchesne, “Forest
aboveground biomass in the southwestern
United States from a MISR multi-angle
index, 2000-2015,” Remote Sens. Environ.,
vol. 275, Jun. 2022, Art. no. 112964. doi: 10.
1016/j.rse.2022.112964.

Y. Li et al,, “Modeling ecological resilience
of alpine forest under climate change in
western Sichuan,” Forests, vol. 14, no. 9, Aug.
2023, Art. no. 1769. doi: 10.3390/f14091769.
H. B. Huang, C. X. Liu, X. Y. Wang, X. L.
Zhou, and P. Gong, “Integration of multi-
resource remotely sensed data and
allometric models for forest aboveground
biomass estimation in China,” Remote Sens.
Environ., vol. 221, pp. 225-234, Mar. 2019.
doi: 10.1016/j.rse.2018.11.017.

V. A. Slavskiy and S. M. Matveev, “Some
aspects of the laying of permanent trial
plots during the state inventory of forests,”

Lesotechnical J., vol. 11, no. 1, pp. 56-63,

[22]

2021. doi: 10.34220/2222-7962-2021-11-1-
56-63.

R. Zhang, Y. Wang, Y. Wang, and Y. Wang,
“Estimating aboveground biomass in
subtropical forests of China by integrating
multisource remote sensing and ground
data,” Remote Sens. Environ., vol. 232,
Oct. 2019, Art. no. 111341. doi: 10.1016/j.
rse.2019.111341.

V. Slavskiy et al., “Assessment of phytomass
and carbon stock in the ecosystems of
the central forest steppe of the East
European Plain: Integrated approach of
terrestrial environmental monitoring and
remote sensing with unmanned aerial
vehicles,” Life, vol. 14, no. 5, May 2024, Art.
no. 632. doi: 10.3390/ife14050632.

S. Mustafa, M. A. Butt, M. Ali, M. U. Sadiq,
and T. Taugeer, “Precision agriculture
and unmanned aerial vehicles (UAVs),”
in Agriculture and Aquaculture Applications
of Biosensors and Bioelectronics, S. J.
Prakash et al., Eds. Hershey, PA, USA: IGI
Global, 2024, pp. 125-142.

U. Surendran, K. Ch. V. Nagakumar, and
M. P. Samuel, “Remote sensing in
precision agriculture,” in Digital Agriculture,
P. M. Priyadarshan, S. M. Jain, S. Penna,
and J. M. Al-Khayri, Eds. Cham, Switzerland:
Springer, 2024, pp. 201-223.

T. Angkahad, W. Chokkuea, S. Sangpradid,
Y. Uttaruk, K. Viriyasatr, and T. Laosuwan,

“The assessment of above-ground biomass

R29  asarsivinismaluladdesiudszma U9 7 aduil 16 / nsngiau - 5w1Au 2568



and carbon sequestration in community
forests using UAV technology,” Def. Technol.
Acad. J., vol. 7, no. 15, pp. R11R 2 8 ,
Jan.-Apr. 2025.

T. Angkahad et al., “Developing a drone-
based machine learning for spatial modeling
and analysis of biomass and carbon
sequestration in forest ecosystems,” ES Eng.
Sci., vol. 35, 2025, Art. no. 1508. doi: 10.
30919/es1158.

S. Jarahizadeh and B. Salehi, “A comparative
analysis of UAV photogrammetric software
performance for forest 3D modeling:
A case study using Agisoft Photoscan,
PIX4Dmapper, and DJI Terra,” Sensors,
vol. 24, no. 1, Jan. 2024, Art. no. 286. doi: 10.
3390/524010286.

V. Reinprecht and D. S. Kieffer, “Application
of UAV photogrammetry and multispectral
image analysis for identifying land use and
vegetation cover succession in former
mining areas,” Remote Sens., vol. 17, no. 3,
Jan. 2025, Art. no. 405. doi: 10.3390/
rs17030405.

P.K. Parida et al., “Unmanned aerial vehicle-
measured multispectral vegetation indices
for predicting LAI, SPAD chlorophyll,
and yield of maize,” Agriculture, vol. 14,
no. 7, Jul. 2024, Art. no. 1110. doi: 10.3390/
agriculture14071110.

W. Pan et al,, “Karst vegetation coverage
detection using UAV multispectral vegetation

indices and machine learning algorithm,”

[31]

Plant Methods, vol. 19, Jan. 2023, Art.
no. 7. doi: 10.1186/513007-023-00982-7.
V. Nasiri, A. A. Darvishsefat, H. Arefi,
V. C. Griess, S. M. M. Sadeghi, and S. A. Borz,
“Modeling forest canopy cover: A synergistic
use of Sentinel-2, aerial photogrammetry
data, and machine learning,” Remote Sens.,
vol. 14, no. 6, Mar. 2022, Art. no. 1453, doi: 10.
3390/rs14061453.

S. Sharma, S. Dhal, T. Rout, and B. S.
Acharya, “Drones and machine learning
for estimating forest carbon storage,”
Carbon Res., vol. 1, Dec. 2022, Art. no. 21.
doi: 10.1007/544246-022-00023-6.

Z. Chen, M. Wang, and J. Zhang, “Object
detection in UAV images based on improved
YOLOV5,” in Proc. 5th Int. Conf. on Cyber
Security Intellicence and Analytics (CSIA),
Z. Xu et al., Eds. Cham, Switzerland:
Springer, 2023, pp. 267-278.

M. B. Schwenke, L. Heinzmann, N. Rehush,
A. Gessler, and V. C. Griess, “Individual
tree-crown detection and species
identification in heterogeneous forests
using aerial RGB imagery and deep learning,”
Remote Sens., vol. 15, no. 5, Mar. 2023, Art.
no. 1463. doi: 10.3390/rs15051463.

T. Kaakkurivaara, J. Hyténen, N. Kaakkurivaara,
and J. Nurmi, “Biomass equations for
rubber tree (Hevea brasiliensis) components
in southern Thailand,” J. Trop. For. Sci.,
vol. 30, no. 2, pp. 256-265, Apr. 2018.
doi: 10.26521/jtfs.v30i2.215.

Defence Technology Academic Journal, Volume 7 Issue 16 / July - December 2025 R30



UNAIINITE

nsUsEliudssandnnus analANISINNAMAINYBIN N
LBN1IATINIUNTITATINTIUYINIAINAUAINIEY YOLOVS

F5 A3N181 U nwaie Juas | o5n dewdeu’ way Aangy Unuun °

Fuii$u 11 wuaeu 2568 Tuiludly 29 nquaau 2568 TuseuFu 30 WouNIAN 2568

unAnga

mafeilisdnvmansenurounaiianiniuauawresninlugiuuusing q fdseussansam
Y8358 UUATIITUNTIBITATIneldanrUnenssy YOLOVE lagd1a09aa1un138in15319n51825195
mauuwrlvdmatiaesiwesnuy Weliudya ufouuazanauimesgtiimgainaninluana
mafudeyadiiunisiiunsduiinileasalaglindosaunfalniufnninsasud Feilwuwes CMOS
wazlaudyun i wazden 1920 x 1080 finiwa lutanamaudissvinana 18.30 - 19.00 u. dadu
Hsfimamaiaesastamloglurisszana 1 - 10 dnd dwaliimademuazauaudnuesnm
anasognalitddny Alednamgnataeenuuiusuau 900 ey Mndusudomaazgninduyn
%a;&a‘ﬁugmmﬁ 1 (SRC) uazdundn 5 ¥m LﬁaL%ngjﬂizmumw%wgmmmwmaﬂmwﬁwmﬂﬁﬂm 9
16uA 1) msusuBadu (LIN) 2) msufuaunadalaunsa (HE) 3) MaifiugaunmIBsnWLUUABN 37 (LOG)
4) msUfudadusiufumsianisanududivesd (LN - SAT) uag 5) nsufvaunadalaunsulnedin
ATUIEUNS (CLAHE) N38Uiunsnsiasunsigasasailiunismeanidnenssy YOLOVS lngliluaa
anzmsiidunsiinduitenisnsatunselaoeniz Mavssdiulszaninmlisadin dud S
nsIvdLsowN ANLLLILG (Precision) AMATOUAQM (Recall) AALANARTENINIAIALILEN
warAUATOUARH (F1 Score) AMNGNABY (Accuracy) uazARABAMTesiu (Average Confidence)
HAN1INARBINUIN NsUsEIIaRaNmIENsUSuannadalaunsulagdinauUTeusslisgd@nsam
Tngsfiign Ingldsnnunnendedemsuvindy 4.7 muuiugwviniu 98.74% anuaseuaguiiniy
77.78% fFAUANARTENINNALLINGUATAIUATOUAIIINAY 87.01% AINgNABTIIiY 77.01%
uavAnadsAuiTotuiifiy 62.22% ety n1sUszgnaldinaiianisuivaunagalawnsulagdain
AnuiUdsuidalidnsamlunsifinseansnnuazanuindefiovesszuunnatunngasasiie
YOLOV8 melaanmuastioalssgndidudfny

AdATY: YOLOVS, MInTIATUNTILRTIIT, MSHNAMAINYDINIH, NIATINTUTAY

' ALY INGIMTANTHUNA, UM INGITEYTN
? purAgAans, iningdesvdgsilamssd
" fusls, Blua: 67810033@g0.buu.ac.th

R31  sarsavinismaluladdesiudszma U9 7 aduil 16 / nsngiay - 5u1Au 2568



Performance Evaluation of Image Enhancement Techniques
for Traffic Cone Detection Under Twilight Conditions Using YOLOv8
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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 YOLOV8 - based traffic

cone detection under low - light conditions.

Keywords: YOLOVS, Safety cone detection, Image enhancement, Object detection
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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
gripper 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 kg), (2) a first-aid kit (3 kg), 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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Two-Way Communication System between Surface Controller

and Diver via Signal Buoy for Enhanced Underwater Safety
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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 commmunication, diver safety, signal buoy, wireless transmission, real-time

monitoring
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¢niUn Auto Band Steering Uu AP uazgunsnl
Surface Wause SSID gy

Surface 9194 5 GHz Wileeglnd AP —> Wiy
10 2.4 GHz SnlufAileiiusentulna

d1 Ethernet uuufuth: \Wousesjuiy
Raspberry Pi Tnensaiitelinsiu-dedeyasimnuiaios
uazATIISIEY Usenaudiag

« dnwialeanntinanilugia

v
v o o

. ddernunitidiasgineiun

Message Alert Light

UM 7 wuudnaes (Mockup) gainani
(Diver Unit) @0 970 USB Camera
WazSUTaATULANIUUIBNISIMUA IP LU Static

a a ¢ v
A19790 3 ﬁ?‘ﬂ‘ﬂm’l’]ﬁﬂﬁmsﬂa%}ﬁ

3.2.3 wiagtingnin (Diver Unit) ndesiuth +
dedadeiio: Uosiu Raspberry Pi Laza0uaAINAIIN
dmza fndausnamoussuiieliannsaveiuuas
THnuldazan duanduguil 7

TaulasTusiawad (Raspberry Pi 4): viwthil
DumheUsvanananan Taun

«  $unwainnass USB

. WsWasavdvifleruay Ethemet TUdeju

« SUlEANRNEAIUANLAZILARINAULIIEAD
wi19 LCD w1 3.5 §72: uansdornuiilasu

' o =

9813%ALIY TINTIAINTOUANININEIDE19TALENTD
Fyanoudadeuldmunsien
n&aq Low-Light HD USB Camera : ¥t

Sufinnmirleldthnaenna uavadludaauamsiu
Raspberry Pi uagsguu Wi-Fi
o vugunsafluszuuisun 1P melu iy

m 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

43U NIEN1IN1TERANTADIV UARIAINITIT 3

AN

WUNN9NNSHRENS

walulagnly

1InA1 = [0
Wi-Fi > waUdiay

n&ed USB — Raspberry Pi = Ethernet = 9ju = @n333Ate (ZMQ w1 LAN)

Hn = tineni
Raspberry Pi — 28llandwa

Ul (WdUiiou) = Wi-Fi = fju = Ethernet = doA1m (ZMQ)

3.3 maendaedayayin
mssu-dedoya sewin dndhthitegléh duly
fasdsdiyayios wifi To-link EAP225 agldiany Sadilef
den 3 wuumeriuliun
UTP = Unshielded Twisted Pair
(aedandeuuuliiivan)
STP (Shielded Twisted Pair)

daa s

(ATanGeNdYan)

Fiber Optic Cable (WnuuAY/wanaAnuiues)
TngldvhnisSeudieunnaudRvesaediya o
WU UTP vs STP vs Fiber dmiusuldith uanesiamsns
i a agulaai
m UTP (Fathom ROV Tether) = 1nungay
sionsldnusvezdy Uszana 25 wes dmunsds
Foyastonruuariilomnuanidengs (HD) laod
Alidnelusziulsendniian
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m STP = wanzaulunsdld ROV Huawmesiil m  Fiber Optic = WuAUNU ROV W8I0

o w

dsas viseldesaindle (Roodlight) Jsenaneliiin  Wawdivd Widesnisaniunatendes, 4k/VR, nieold

dyarausunundivanldiy (EM) dswansznude  szer vaneSeswns-Alawns uasosaauiia (Media

ANUERESURdy I Ethermnet

Converter + @18 + ABULINMOSAULN)

A15197 4 as1aUSeuisu UTP vs STP vs Fiber (@usuaulsn)

" uTP STP , _
AMANURA . . . . . . Fiber Optic Cable
(Unshielded Twisted Pair) (Shielded Twisted Pair)
Taseain angnauaUnnge? agneualningel + unuuAYwaraRn dedeya
Lifivad Wowd/manelavesiy TGN
NudyIIUnIY #in g1 (At UTP) RV R OTATY
(EMI/Noise) sumuldiduedned
Bandwidth (ngej) 100 Mbps - 1 Gbps 1 - 10 Gbps (Cat6a/Cat7) yane Gbps - Thps
(Cat5e/Catb)
Latency (25 m) ~1-2ms ~lms <lms
szpglfanugege ~100 m ~100 m Ay km
CRRFIITAIER ulauss, nuse winnd1 UTP, Wz,
(dian) Fagnnd FedEIInve/un
Aunuay A1 (~30-50 VIn/ims) nad (~50-100 vw/ums) - 9 (200-500+ UIn/Lums)
gunsaliatu Taisfpaiuiiy laidtesdiiiu #esld Media Converter /
SFP Module
WU syuuldithssevdy alleidl noise ey d/ROV seevlng,
(<100 m), 3Ate HD, W ROV Tuawes, ARINISATNARBYRY/AK+,
RGP Tlusage R PP HIERIR G
dofieiu Qn, dy, AnAsdy fusunasind, Bandwidth ga, svalng,
fildnewiinimes Ethernet lignsumu
Undla
o oo , . o , AU, Aasly converter,
dadiin sunude, seeeliiy 100 m  wiinduy, wwand1 UTP

GRSIPRES

4. nmsi WY (Application) Tunnsdeans lnslamizedrebsluviunvesnisiin

izwﬁamsaaqmaszmw;jmwguuuﬁaﬁmaz uazn13fadegnsds Geaunsasvgndliaulily

H Yo o o oo ;“.
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. msinddudesdiu (SOLO Dive Training):
sruvilanuisatasiiiuainudaeadelunisin
dnehlnafidelaifvssaunisel #ren1soygn
Tiavauuuiniawisodoas deduusi uay
Sunmanndeseinsiliwuuealnl vilfananse
dhdunanginssukasnevauaurgnsalandulaviui
Im&Jlais”]aaﬁﬁﬂﬁﬂﬁﬂQﬁhﬂaﬂlﬂiﬁﬁﬁmﬂﬂ

. msémalihsveglng (Remote Underwater
Inspection): W n1seTadeUYiad vu vielassais
i ssvuansndenmainndesiidndinfo
ndumndsqudeuauinudygaliae Weliiains
vieraiinsgideyaleviud

«  N5I91Inza (Marine Research): 1n33y
aunsaldsruvilunistuiinamddidialine.a
TUANIMUINEDUSTTUYIR wazfiausadoansiu
Hndhaasuuiiteidsunaununisdisaie

oo eleiviud

5. AMENURALAUYDITTUY

o liedlddumesidn: szuuvihaulfednsdass
aeluipdesineviesiu (LAN) fifuun 1P aglungu
Wi (1 192.168.1.X)

«  msmevawsdkuUBEalnl: dAiuauatunse
EAnmunmanntisilaui

. AnsdsteRuLUUdRII: darnds Afeu
M0T0ANNATIVAOUAD U

. Funus: Waunsailuiimldluioanana

. @unsaveneiidi: sessunsindaeuees
Bu 9 Wy wuwesnanudn

. 9Nl ¥3ON1INITY

6. Angarnlunisudnauilugunsal

WINIFIUANUUAIANY
Mndnenmiingusruviannsososen

Ju “gunsaluinsgiuarudasadedimdunisin

dnaniivad” laluewnan dewewadisil:

. drmiuanudulalituasfinuagidnai
lumsihdunauasdeasuuuasamildnasaiia

. annudssnmsdeansliinlaviemngniau
finouaussain

. duatuniswmuindngnsineiiiiy
nsBeuiionuies (self-directed learning) Tuauzd
fananmsgrummsasnfofidunn

o ngfumslilugudiindnifonammauas
wadou guiitenmsia vieannindininau

YIUNINYIAY
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