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An approach to the inspection of damages
of power grid network using unmanned aerial technology
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Abstract

One of the ways to build confidence on energy stability especially is to maitain good condition
of a power transmission system because an adverse effect causes difficulties in living everyday life and
ultimately the economy of the country. In order to keep the transmission line stable and continuously
reliable, it is necessary to look for technologies for the checkup of transmission line status. At present,
unmanned aerial technology has been developed and applied for surveying and detecting positions of
an equipment grid as well as for accurately determining the cause of deterioration. Therefore, unmanned
technology users need to learn the characteristics of the aircraft as well as the pros and cons for use
in each mission. During the time of use of unmanned aircraft, topology must be taken into account. In
addition, damage factors to the power transmission line are usually caused by the electrical discharge
or partial discharge, whose process of damage to the power transmission line has associated with it
characteristics of radiating the magnetic field in form of corona ring around a device. The spread of this
magnetic field influences the control and communications between ground stations and unmanned
aircraft, causing the aircraft operators to take extra care during the operation of the aircraft. Finally, the
power transmission system in each area has different risks caused by different topology. Therefore,
the use of aircraft requires expertise and experience to plan missions of photogrammetric surveys
and to handle tools for checking damages specifically and suitably for measurement. In addition, the
aircraft operator must exercise judgmental management upon significant risks or be ready tc adjust
measures in place for any incurring and popup incidence in the field

Keywords : Unmanned technology, electrical discharge, UV radiating inspection
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Crime predictive model
in Chang Phueak police station
neighborhood, Chiang Mai province
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Abstract

This study has objectives to study influential factors for crime and to predict crime occurrence
in the study area. Data was collected to obtain aime occurrences from Chang Phueak police station,
Chiang Mai province in 2015-2017 in order to analyze the spatial pattern of crime with hotspot
analysis method. The results of this study showed that the spatial pattern of crime occurrence
took place mostly in economic, business and residential districts and significantly at 10.00 pm
to 02.00 am. Such pattern and relationship led to prediction analysis of crime area with grid
model technique analysis in Geographic information system (GIS). For predictive modelling
development, it was created by multiple linear regression equation. The result of a predictive
model of crime occurrence in 2015 was at Coefficient of Determination (R?) of 0.683. This study
has evaluated the spatial error of the results from the model with RMSE method. There were low

error areas with 86.92 % of all predictive area, meaning that this prediction was acceptable.

Keywords : Spatial Regression Predictive Model, Spatial Analysis, Geo-informatics, Grid Model, Crime
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Abstract

Defence technology is the academic field that needs continuous research and
development for fundamental knowledge of strategic and national security in every country.
Moreover, defence technology can push forward on high valuable industry in terms cf both
economic and innovation in a different approach from civilian industry because of information
and knowledge restriction for each country. Therefore, studying the trend of this technology
is required to understand the idea of high-caliber nations of what they plan to do in the
near future all around the world.

This article attempts to give the understanding of 8 defence technology trends that
stand out with high probability to have high-impact on the current defence technology and
battlefield tactics in the near future. Hopefully, the dicussions are beneficial to strategic
management in the support of research and development policy.

Keyword : Military technology, defence Technology, defence Industry
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wingen wu Ugauseiug (Al) vusuduay
spuudiluifsng 9 naaanaTslugnsisnig
Tlanuaztosiu wieuisdnuidnanuaninss
Tunsiugmslaiues (Cyber Resilience) 0819
sietilea

5. 8175WUAVLES (Advance Kinetic
Weapons)
wanszvu Un (2) ananieziu gq (3)

Tug3 A.A. 1990-2015 8135MIULUUITIA
a1ysUdendt wieTuunys farluanysmis
nanm (Kinetic Weapon) iléisuauiiealy
namgvlsunsaletnanndusseduiugiy fe
9529810138 (Unguided Rocket) ufisanysiis]
AMLLIUEG (Precision Weapon) dauseinm
wannviane seeedalng LLﬁzﬁﬂéI:\iQﬂ nsed (Payload)
Livenavanendrensusuiantiilugjviessin
vily mmaLﬂumqsﬂwmﬂsuawﬁmwm ol
Wy PWunsszeznans-lna NBWUGTUUTIENIA
vuriousrlassnduidlandid manodae
AMITIg viseenjsudesiniiidaaies (Smart)
ivlutagluwalulaglumstesiuginisiamn
ot uarimsdnnaefetediiunanedy
(Multi-Layer Defense) tu lasanslanauunys
(Missile Shield) wasamsgoiisnilitostuiiud
nlvgmiossuataiuvteIMAR s g g
\awziudl [3] 1w Iron Dome vasdasion Tu
gniiegsasIalugUuuuANTEShwdas Ay
duSalumsigmeasuursuvendwneddy
oguidial

Faurgaed aa. 2010 aufadaqdu e
FOAULAYLIEBNENATDY NATO HIuAIoUIY
JostufevnsemeaielndousadouarIuuiy
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anuansalunislanfsseglnauazanangigs
o198 Fegnimfiunduensanuiuniaidss
(Hypersonic Weapon) wazUSuusaliuwmueseu
Anusamiiawdies (Hypersonic Glide Vehicle:
HGV) Miduenslaaslumenudusiievauide
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fi4 5 wihwesnusudes M3eannnd) ldfeu
naeanaiags awklithedauiinameuaus
Yerann Snvtedaeanisalfiavenstanildenn
NS IEBNIIIARBUTINISNSIBIRaEeF eIy
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FuiiiiussmadadouasIudugih wu fuuns
Zircon uag DF-17 $3u90135AMANBMEiLAY
1y mesUln Poseidon (3ady) Nduindsuse
wasudadesaumunsafisseedalidiinla
Yusiu

Tuvamidgaiunguusemanyiuan Ale
Sufinsifeiaunenendinueaifugady
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InAtugeesiade 1wy e1ysUdesivitded
pIMAgIuA1ImM S-400 ATTaALAINTA
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Wannfivanvatendn Wy avigewinamn
i HGV auidags samdieenysulvajuiman
nin (Railgun) fiszaedalnaynniagldnseay
simUsenda  druanamglsuiinisiaun
p1endanusmivsstannsaduldisinetieds
(Extreme Stealth) saufausenAunIaIUIL
sefuTes Wy Guu uarduidly Aflununis
WAUWGWREINY TAgEINTaAANINYI18136
wiueattuinmi (Useinn HGV) iy
gnideusdradugusssuniglu 2023 {Wudu
U Taganusadnsizigaauiailaediuyves
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nan (A.A) waluladidAry gns35/gunuumsldeu
2020 -2029 | *®emsseuiinuiagunn - wdsuduRReUVAIELUY  WWie
(Hypersonic Glide Vehicle) anupdeaialuU RS
+ inSoseusinanna (Hybrid Engine) | . Touiidmuneanansnsgs
WAEIEUUNGIURIMN (Advance (HVT) TifinnsduRuLLiuun
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« msysansAeRTsathsverlng
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(Extreme Stealth) » Josusulaenisufiasias
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awsmpanaluladersndanuaaidy
adluowianiumamneinaglfiiunsuses
msegratiugusssumely 5-10 Ythanih lay
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e mineanAgenn Wy NeuseusIYN
\n3esdu vionasiyrnis

6. 91725WA%Y (Direct Energy Weapon)
HANsENU g9 (4) Anuinandu g (3)

onswdsnudunilslunszuamalulad
Tmimeglsunsaifidulndundauiuniaiam
LWiE!'GWﬁdﬂUFjNﬂﬁWﬁ@%ﬂﬂ‘iﬂUﬂﬁﬁ s2u9ta
nevausmgnsIsmsldansuuulnifiden
wuluiFesdnldarslunsufiinasitdmnn
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AU (Zero leading time) Fvinlyfemendaanuy
nanendumadeniiiissdvsnwanntulunis
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a3 (Laser) 9135a1uateynin (Particle
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wazUszenaldvainvany laglul 2019 dnns
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SEUUSAAMATUULNUSU 8x8 Faiidmmmienansoly
mslausnewdaany 50 wine o dllwanetisves
3-5 nal. sieiile 5-10 Whvane Javenzasegiann
TunsldesussuverprunadnsaUsendei
whssaulauRmegnsIogelurunlvg (Swarm
Attack) tlasandilddesninnisldesuses
AR AU uaswiudnitusiedormaeu
waziilpsandanuiigininssauiuundatns
nviisguumuannMsgannslumseuan
Fnsrauialming Feesdunmsnstiestum
isfiasmeuTamuannsnvesesUaoeiin
eluunsiutagiuasegniiduesddgumse
Fosiudnsenssauannlunsiaui

agslsfinny walulagiiueiyswasy
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fsududestinisfinuidesielunauasind
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Iiwawialuil

1Ia1 (A.A.) waluladidAny gnsI0/gunuunisiden
2020 - 2029 | * wumma3 Lilon Fuframii « e fannfudmansvuaw
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* 53UV Pulsed Energy/Plasma (Anti-Swarm)
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7. Yy sziugnnananuiiuma (Al in Defence)
Han3ENU g9gn (5) Aananhasdu 41 (3)

nsanwunalulagUsyanuseaivg (Artificial
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Affaauanansalunsiesed daduly Js
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muauamagulsaudulunsiasuneIniea
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gn535n155U (Tactical Decision) léiaslnghi
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vaa1 (A.A.) waluladd Aty gN535/3uuuunisidenu
2020 - 2029 » Machine/Deep Learning . qué’mﬁ'nwi/ﬂmauu"ﬁmaauq‘tﬂﬂ‘uaz
« Natural Language Processing (NLP) | dagulwianeeitugnlsunsal
« Big Data, Cloud Computing « NIADUAUD WIBNIWITITUYIRA
« Human-Machine Interface « ASUTMININEINTUASANAITU
2 =l i
2030 - 2039 |*Quantum Computing « auaananmuAUYuBuAlumITulag
« m3dndulalunissu (Combat Decision) | 1Uudaszanuywdneliiouly
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Haqtu (. 2020) du Al TSnsldegly
sefunilaudlugiugssuvaiuayunissuuas
Ussidluganunisaisng 9 wiesiinaunniuegie
fpezdrfgludn 10 Ydrewid denrdesiy
nsinvesiugusikazsTuuSaluiRsng o 7
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8. YUBUALAYSZUUDA LA
(Robotic and Autonomous System)
HANSZNU g (3) Avnaniaztu gwunn (4)

o
@t

walulagyusuduazssuudalud@dugn
Woauntuetwiadedutiagtu sugint
MNNAYAMVNTIUNALTOULALVUILITUA
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(2) maasudneawlrdveuyed uag (3) M3
sesuviusuddinseing Wudlug Faln
JeBunssuunuUsEanl3munuuuN vy
(Unman Vehicle: UV) #1399 191 UAV, UGV 38
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a1 (A.A.) walulagdany

gnsIs/gunuumsiden

2010 - 2019

= UAV (Unmanned Aerial Vehicle)

« UGV (Unmanned Ground Vehicle)
+ USV (Unmanned Surface Vehicle)
« 52UUA329N158d (Surveillance Sys.)

ISR (Intelligence, Surveillance and
Reconnaissance)

« @8dana3u134 (Logistic Support)

« iiufj/msvasuingsvida (EOD)

« #in9175 (Combat Support)

+ UUV (Unmanned Underwater Vehicle)

» Human-Machine interface

* Cybernetic Organ
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o B B 4 Wudamadsnatseinie
* UNAINANIUTUFY WU NTIRULUALADS Lo SR L
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Faa gudansnenunsidviusud
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2030 - 2039 | +Advance/Hybrid Propulsion « mstasusumalanzia/duin

» Exoskeleton (galasaaiunignin)

« NeuraLink (szuuusgamansna)

» iusUsind (Loyalty Robot)

» ¥A5UA1IME (Advance Suit)

* SEUUABANTTENINNAING- VUL UA
ar =i
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Tugaalagiuiiveurandulng malulad
vususuazsruusaludalufiansanusiuny
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wazsnenn) Wuvdn muanfuaishedalSina
wazdudou wseReINIINISRRUELEITITINGT
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auminensyaaalsiduagrann vilvisided
wu Mmselsyimsianisal nsatuayunissu
Hudu devavenseduiudemealuladusvany
Au-AsesdnswnAulusuan [7]

9. UfjifnsmaAeIn1A (Space Operation)
HANTZNU g4 (4) ARzt Und (2)

pamadedunidsluiuiiugiRnsluadld
fueuadlalugusaluladtostulssma d
Fuvnenenfnssmiaesysiouasnts
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SpaceX vhlviiununisUianislueinimsas
agrsailiossuwiudvpidstauifamise
THuselenianieniaanaldsgadaiiies
oty amileuvunain (CubeSat) fianuse
é‘iﬂﬁ';aqﬂn'mi (Payload) nannnany wavause
datuoanaaSiazan 9 WIUUINITAALDNYU
lalusimiusende sulufaanunegreuves
AAeNYUILNIALNG LU SpaceX Wag Amazon
fudnaliisenimduedevieinsauuing
wislvaldennfinvunadnsuiunateniu
a9 tenaunumsndaswinglonfnhuasdng
MIVLUULAY

aealsiA msldauisenialuauduag
Fanalimudrdgyedneda weswnludiuddey

Tunsysannismsiioans mahsesiiamis uae
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fugs edraumslflasmiedeya (Data
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AsRIMsaliBANANLIINAABINTA (Space Early
Warning) Insniiuyneunaviansys ey uay
Fu salgsinisdndaneainennie (Space Force)
WavsuAuTuAITiSURRTeURIsaInA
Wiy WiednunTeenuannsaluiseania
Yoy drumansUszmaiiusiosliddnenwly
nsldusylavinnnennimegiafiudiniinisesy
FamnuansalunistesUsumeeineituny
27 MR RErRRUANITIEY (Anti-Satellite
system) ve9duLAY lngausa A siInal
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2020 - 2029 |+ wlulaBnsihmsamssivteImea | «Aadaans ASAT Tdugiuujdans
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(ASAT) « foagruufiRnisdeniadlieundn/dises
« mandn/hdsnifiensausevdn | lunaneiudl
» MIYIUINTTIGUIBESIAIBUTELAN
2030 - 2039 |+ emyshaduaisslusinundn | « 81ysusimdnluiy (EMP) aseame
« gIuUUANITRINA * AULUVEIUDINIA (Spaceship) wazanil
(Space Platform) 2INIANWVUITUUANAN
« Ui vAnsumning
(Space Object)

Tutgluguuuuasasailuinesnmadalil — 1n wasaspsumLuY (Convention Warfare)
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10. N1SATUINATIDUAY
(Quantum Computing)
NaNsENU geunn (5) anainandu dee (1)

FINGIUNITUTTUIANANABUNUNDT LU
Hagiufifugumnnistmuaiay 0 uae 1 ile
Tlunsiwansing 9 UamIuIITRIUNIINTS
nswdaned udninasmardusiuauin
wsenauiudumizeyszadana (CPU) Tu
gramnssuvaneguuuy Tnganumgufjvestiag
(Moore’s Law) S¢y 9 Maums Bamesang

WU Intel, AMD sinlgisnisasaantdnenssy
29957iinased1annn (seduunluans) e
T¥anansateasmaniiadidlumiteusyana
walwldunign Felutlagiuuivndinanniy
WIYAUANIIMIEElaTsasmamalulal
wnfuides 9 INSIEAUNYIYINGDAIUINRT
ULdNUINIUAIRANTENURaA e aulnaly
nsindeulmvesdidnaseuluiansuiiuay
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A199INMENNISTBIMIUILUSTIIaRARU LAY (71
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ofUTINgNMsainesITITIATe s ReuTimile
afydriinialy wavanunsothanysegneld
fumaluladzufanmeanadeunasnmsld on
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sUuuy ANANBITAIDUAN walulagiowen

Quantum Superposition
(MdnN15YaurUAIDUAL)

- -l '
svmaunilaiansalfnuey
wangmwualAnaielInu

« Uszunanau3unaiann
* NT0OATHATIVIUDLUA

Quantum Tunneling
(alaeAnIausiy)

szmaNaNTanvai Ui unIlalag
ludnludesdaunianselandiu

« indeuthedundumilna
(Teleport/Warp)

Quantum Entanglement
(MR UTImaUAU)
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Quantum-Al [5]

Uagtunmsulueuanvesneuiines
meausutugilidaauinnigifoudasmioe
nuezdenitluusegndnumalulaguuuladu
nan uazeInsenIsAIINIImAlUladAIausy
Taagusvavanudusalunananouvisevdadaly
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(87NADNSINETEUL/ANTN) WaznsEUIUNS I
ADUANLIIETTUU/00ATHASUAITAUNALUY
W (Quantum Hacking) (Judu uazaroudu
isan§ildmannisvesosnouuvunduiIngviily
ANNIANTIITUDINABIURDINY (Stealth) 16
Toglsianansaauides

11. ﬁ'aaiﬁziqﬂmumqm'mﬂum
(Defense Supply chain)

HansEnu Und (2) Anainandu gann (@)

\esnnlutssyeznanthyiusuieuan
ulnd finswasuasdagvsemansnmlng]
(Grand Strategy) v@stAumaNluTIgTu
lngangansgasniiuyAnusiing Wy ngy
NATO Wusiinsiawensusanlng (\nwate/
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The creation and design Robot ABU 2018 “Shuttlecock Throwing”
Supavit Muangjaroen **
Received 14 March 2020, Revised 2 April 2020, Accepted 3 April 2020

Abstract

The purpose of this research is to build a robot that can perform the "shuttlecock throwing"
mission by applying the Arduino microcontroller board to control all robot systems by receiving
input signals from wireless joystick play station for Arduino to send signals to control the motor
drive and pneumatic system controller in either manual or automatic robots. The task started with
the manual robot start zone, forcing the robot to move to the loading zone to pick up 2 shuttlecocks
from Rack, and then, sending the shuttlecock to the automatic robot waiting to receive in the
automatic robot start zone to the shuttlecock throwing in the throwing area which is the 1 and 2™
The last mission was that the manual the robot moving to pick up 1 golden shuttlecock and send
it to automatic. The robot is waiting to receive it for the shuttlecock throwing in the 3™ throw area.
The results showed that both robots managed to complete the task within 3 minutes according

to the rules.

Keywords : microcontroller, robot, control

! Rajamanegala University of Technology Suvarnabhumi
" Supavitjack@gmail.com
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Determining building volumes with heights extracted from
aerial imagery data for natural disaster damage assessment

Teeranai Srithamarong ' Suriyawate Boonthalarath Z and Somsarit Sinnung >
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Abstract

Nowadays many countries around the world are facing more and more with natural disasters that
have caused damages and effected the lives and property of a large number of the world's population.
Thailand is also one of the countries that have been damaged by various natural disasters.
Therefore, the research team came up with the idea of integrating the knowledge of an unmanned
vehicle system and Geographic Information Systems. The objective of this study is to determine the
volume from building heights extracted from aerial imagery data. The aerial images were acquired by
an eBee Plus drone. The calculation was applied to gain the volume of the buildings. The result data
will be used later on in a disaster damage assessment process. University of Phayao, a university in
the northern part of Thailand, was selected as the study area. The study process started with the
eBee image acquisition to produce orthoimages. DSM and DTM were then obtained and used to
determine the volume and height of the building. The technique of cutting the height of the DTM
from the DSM was applied to come up with the height of the bear terrain of the campus. The result
was incorporated with the GIS building vector layer that was classified from the produced orthoimages.
The findings show that the heights of the buildings in the study campus are between 6 - 14 meters.
The knowledge gained from this study is the technique of determining the volume from the building
height extracted from aerial imagery data. Further studies will cover topics of applying the result data
for natural disaster damage assessment.

Keywords : Orthoimage, damage assessment, unmanned vehicle system, GIS
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Simulating the flow behavior of liquid metal affecting
the damage of stainless steel in the Investment Casting process

Wannalak Laotweesub ** Patpimol Suwankan ™ and Phimraphas Ngamsantivongsa %
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Abstract

In the production of hook which could endure the wear and be used for a long lifetime, enabling
the net production with a good efficiency has been intensively studied to determine the forming method
for achieving the desired quality and getting a higher fine surface of net hook. The metal casting process
is the oldest method known to produce by a casting process in Investment Casting so called
“Lost Wax” casting. For the design of mold casting in the lost wax casting process, it is critical to get
the smooth flow behavior of stainless steel at a temperature higher than 1600 °C. The CAST-DESIGNER™
program was used to analyze the flow of liquid metal to represent the simulation of the solidification
for stainless steel cause defects in the products. The unsuitability of heat transfer phenomena and
the use of the unsuitable mold are the main conditions leading to the defective casting with defects
such as misruns, cold shuts, shrinkage, pin holes, air holes and porosity in the final products.

Keywords : Investment casting, simulation, stainless steel.
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Optimal path in a hostile environment using Voronoi diagram
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Abstract

The objective of this study is to investigate the use of Voronoi diagram to find optimat paths
for military aircrafts in hostile environment. In the past, choosing the best paths for military forces
depended on commanders’ experience and expertise. For modern warfare, battlefields become
more sophisticated with bigger forces, combined forces, mobile radars, autonomous systems etc.
As a result, making decision and choosing the best possible options are complicated and difficult.
It is essential to have an algorithm which is able to aid and predict the best available choice. In
this study, the area of interest was divided by Voronoi diagram. Then areas which covered by radar
systems were calculated and removed from Voronoi diagram. The Dijkstra’s algorithm was used to
search throughout the remaining paths for the optimal path. Then polynomial interpolation was
used to smoothen the path and make it possible for air mission.

Keyword : Radar, Voronoi diagram, Dijkstra’s algorithm, optimal path.
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ApdtY1IUNIU (Signal to Noise Ratio: SNR) ¥4
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The development of parachute simulation in compliance with the
requirements of Air Delivery course of the Special Warfare school
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Abstract

This research paper reports the development of parachute simulation in compliance
with the requirements of Air Delivery Course of the Special Warfare School. By pointing
out the achievement of research and development of the Air Delivery course, it is evident
that the project achieved the goal in which the Special Warfare School issued the letter
of request for the support of research and development of this kind. The simulator was
designed to closely follow the system engineering concept after the investigation of the
parachute type MC1-1B. The rotation load was evaluated according to the Descent Rate
and force calculation. The twist calculation of force in each rope was determined, leading
to the motor detailed design and selection from the Moment of Inertia calculation of
rotation. The conclusion of motor selection and selection of the wire size and short circuit
protection device was finalized. In addition, further studies for research and development
were suggested on statistically calculated and numerical effectiveness before the system
is commercially developed.

Keywords : Parachute simulator, advanced simulator, Special Warfare school
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of knowledge management on "Research and development
of unmanned aerial vehicle technology with artificial intelligence'
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Abstract

This research aim is to study the audience satisfaction from the creating a knowledge
management network seminar classified by different personal information of the audiences. The
instrument used for data collection was a questionnaire. The statistics used for data analysis was
percentage. From the result it was found that most of the audience who took the questionnaires were
military, 23%, had bachelor degree, 46%, lived in the period 30-40 years, 30%. The overall audience
satisfaction before and after attending the seminar about knowledge of unmanned aerial vehicle
technology and artificial intelligence was in high level increase by 34% and 26% respectively. In
addition, this seminar has guidelines for research and development of artificial intelligence appli-
cation of unmanned aerial vehicle technology at a high level by 56%. The content of the lecture
topics satisfied the most level by 83%. With regard to the speakers, their skills and knowledge
were effectively satisfied in high level of 70%.

Keywords: Satisfaction, unmanned aerial vehicle technology, artificial intelligence
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