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This research primarily aims to examine the existing problems and
contributing factors that affect the quality of the aeronautical communication
system and to propose strategies to improve the quality of communication
services in Area Control of the Bangkok Flight Information Region (Bangkok FIR).
These services are vital to ensuring aviation safety and enhancing Thailand’s
competitiveness in air transportation, in alignment with the 20-Year National
Strategy, various national master plans, and the mission of Aeronautical Radio of
Thailand Ltd., the country’s official air navigation service provider. The research
employs a qualitative methodology grounded in strategic analysis frameworks,
including SWOT, 7S, PESTEL, and TOWS, to assess the current situation and
develop improvement strategies. Data collection was conducted through analysis
of communication incident reports from October 2023 to October 2024,
satisfaction surveys from both internal and external service users, and in-depth
interviews with relevant stakeholders, including pilot, air traffic controller, air traffic
communication system engineer, and official from the National Broadcasting and
Telecommunications Commission (NBTC). The most frequent problem identified
was radio interference, followed by inability to establish communication on

designated channels (unusable), and broken or dropped transmissions. Other



issues included noise, echo, and incorrect call signs (miss callsign), which,
although less frequent, still pose risks to aviation safety. The study classifies the
root causes of these problems into four categories: (1) interference from
unauthorized or external signals, (2) deficiencies in communication system
components, (3) human factors related to system operators, and (4) technical
limitations in radio wave propagation. The analysis incorporates the Swiss-Cheese
Model, a safety framework commonly used in the aviation industry, which
illustrates that each factor acts as a defensive layer that may contain weaknesses;
when multiple layers fail simultaneously, they may lead to aviation incidents or
accidents. Based on the findings, the study proposes strategic approaches to
enhance the quality of communication services in Area Control of the Bangkok
FIR. These include investment in infrastructure development and adoption of
modern technologies such as Al and automation, promoting collaboration with
regulatory agencies and national security organizations for efficient frequency
management and expansion of ground radio station coverage, fostering
partnerships with academic institutions and the private sector to develop
specialized training programs in aviation communication and air traffic control,
and improving operational standards in accordance with the regulations of the
Civil Aviation Authority of Thailand (CAAT) and the International Civil Aviation
Organization (ICAO). These proposed measures are expected to significantly
enhance Thailand’s capacity to ensure safe and efficient air navigation services,
thereby supporting sustainable national development in terms of economic

growth, security, and modern transportation infrastructure.
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Aerodrome Control Service Approach Control Service ] Area Control Service
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* Domestic Routes: ~ 30,000 km
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67 | 67 | 68 | 68 | 68 | 68 | 68 | 68

RERERF

1. MUUATITDIUITE

2. @aUlAT9519N1539¢

3. ANYIAUAINNNIVDY

Ugyun

6 o

4. NMFAATILI FUATIZH

U914
U

5. #3UNaNTIVY

6. NSUNAUBHNANITINY

7. 3nvirguiau

AN5199 2 TUABUNITAMLUINUITE

Uszlovunlasu
1. Tansrvanindguilunisliuinisszuvdeansnisidueinie

ANULAUNIITU

2. lansruwmgtadeidnan onunimnishivinisseuud oans

A15LAUDIN AR ILLAUN T

3. lanwImensiiinaun mnsliusN1ssEULdoansn1sAueInIe

mudunedulunuaainan stunsann



UNN 2

a = awv dad v
UNLLUIARN ‘I/IK]‘U{,] LASNTUIIYNLNY IV

Tuunfiaznanfamdnnis wuidn nqudinedtes 1AsEine uas
N3NAVBIUTEN IngmstuwisUseinalng 3110 waeaITenineItes Gazesuy

(%

Tuseazden fail

v

NaNNTS WUAA NNV
1. M3Aas13 (Communication)

NN58 a1 USINANNUIINAIYIALAUAIIT Communis #5INU
A¥199N¥I1T Communicate FanUanuAiidny331 Make Common 1efie 91
Trfan nguiy FaduaununeinsatusIsUsIRYeIN1aa1s Ao N1s¥inlmia

AMULYNLATIAY ASInU
1.1 99AUIZNOUVINTHRAT’

1.1.1 s/ d@9@15 (Sender: uAAANTBNA UYAAAT L5 AU

nnsdeans lnensaauavasansiudeuSuans.

i
4 I~ =]

1.1.2 @15 (Message): Taslan3aiil on ) d9a15984n13

U

devenlUdlsuas Sseradudeninu nm des wioddle.

1.1.3 999019 (Channel): #9153 n15ALGluN158981S v

N15Ne NMSAeU Insdni Vs UBSLIN.

1.1.4 §3uans (Receiver): UARANTBNAUUAAAT SUANT

INFAENT UagyINISAANUNLYVBIAN T,

1.1.5 USUN (Context): @NTWWIAA DUNS BANIUNT R

PNN5ARASNATY T9lkanaANU VD ENs.
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1.1.6 +@895UNU (Noise): INTAVINNIBTUNIUNSEDENT

WU LASSUNIUNIINIEAIN WiaAU lTRLauYeIans.

aaa

1.1.7 doiauswuy (Feedback): N13naundunsalnsen

VY I 1

YosUAsHeansNlasu FatrelidsansmsuinSuasiilaansiuegsls

Y

1.2 AMAINYDINITA AT YT8NT158 0A1SNAAUNIN NUIUHY
NsrUIUNTAIEISIaNTaaevendoya ANUAA AINNTAN NTBLANUNTUNIRNE

dqludasulaegnstaiau (Clarity) anfes (Accuracy) Asunau (Completeness):

Y

e

uan (Timeliness) wagnelmAnAuitanssiy (Mutual Understanding)

TuuTuNveIN1AIVANNITISININIGEINIA (Ar Traffic Control -
ATC) N1sdeansiinunimiianudidgyeg19ds insigiieidesiuanulasnse
Tunsdu Fedpaduduiimsludiuanudaiau gnees wagsiua Wendnies

AnudlaRananadlUgmnnmsaliewsala

Anunsgrukazatwuzdlunisyuanse Standards and
Recommended Practices: SARPs A1AHUINT 10 LAy 2399 0n15nAa0Y
MsAnsodeasHILTLUUINGAMIUNTMUANITIAINIEINA SE9INTMTNT
AIUANTIITN N INMALAzTINTU lngazaeununieneef “Radio Check” HSUTle

szpausunmnnlunsitalu 5 536U e Readability Scale Av
1. Unreadable (laamnsasuilsle)
2. Readable now and then (Guilsl@ifuunsnds)
3. Readable but with difficulty (5uilslé wagnnaiuin)
4. Readable (Suilslaognstnian)
5. Perfectly readable (Fuflslaenaauysninuy)
2. %umaumsmugmswsmemmﬂ

mneiislunaung 9 ve3§¥N30U (Phase of Flight) laeiilgmtind

AIUANITININNBINARAF DTN SAUTN TUNUTEUUINGFaNT Aausitsuyinn1stu
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29NNNAUNNTUAUNIINTENIAI90ANAUINTUUA1ENI9 IALTANRUNITIAUS NS

v
v

ATUANIINVINIDINIACIU

Top of climb Top of descent
ST S STRSEEARRES Oﬁ. Last Enroute WayPoint
1st Enroute WayPaint ,*

Yo

=t ; | QCL‘\\\\\s
Takeoff .“ : -
- i : : Landing
> . : : NG

O...

sector i sector ! sector

i Approach i : : Approach :
Ground gbsgmmeg Enroute Sectors E Al SEionne

ﬂ’l‘Wﬁ 5 GEJJuG]EJUﬂ’liﬂ’JU?]Nﬁ]'i’l’i]iﬁ/l’]ﬂ@'lﬂ’lﬁ
(Fan https://www.researcheate.net/figure/phases-of-flight-and-associated-

control-areas-Final-approach-control-manages-aircraft _fig3 254256889)

2.1 msduesesdusonanaundy Buduannnsdinvhumunisiu
(Flight Plan) dalvifuidmiiiaauauasasmseimald$unsiu delsenousae
Teyaddgiisatunistunazeiniaetu ieidmtiiaruauasasmsenia
¢ sudayaununsiundifiaznvdeuanmennia wasnunuwnun1soudnase
neufiavdoudeyagszuuyssuianaunutoyanisu (Flight Data Processing)
thdsdeyaununstulufmmhoauaunisdunudunisiu WeldRnnuiaiesdy

lunaeaduniaruiisgarneuaenig

a 1 [ 1%

Fedeslunioudiazesnifiunis Undusgindetuidmiiiaiuay
s Afivietadunstu dums Ground Controller HiavaRnLaTaeus
uazvetATeIeanIINLisUeIANsHlagas ntutniuasveriaiesiundon
TUmamadu (Taxi Way) d13unnsa s uuumiaids (Run Way) ludwudaly was

WedmAainduazsildeunfneaiuidminfinluALTIATNI98INARILALS

'
a

Local Controller (58 Tower) 900y 10LE1gN197 wazd W udusaly Tudiui
Na1IUT19ANIZITENTT NIIAIVANIIININNINIAUSIAEUINTY (Aerodrome
Control) Wiawnsastudulaseaulusadussuiad 10 ludnzia (Nautical Mile: NM)

1 [y 1%

nduagindoiuIMINTAIUANATIITNINBINTARLIUL Departure Control Lile
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AesufURnu nIeenaudslidnduinaiesdulumudunisiurioanuinsgiu
(SID: Standard Instrument Departure) YA 890wl 1a L un1adu o oan1s
N13AIUANITININIDINALUEINTNANINITILTINIINITAIVANITIATNNINA

WAUIEBREUINUY (Approach Control)

2.2 msvduadesumudundu Weidmihiauguasas
M99 MN"ARLILS Departure Control dian13AruAunTiuly audAIuANaTIRT
119817¢ (Bangkok Area Control Centre) SURAY8UALANITAIUANTIIATNG
81M1An1LEUN19TU (Area Control Service) ATBUARNLIAKARIYIINITTUNTUNN
M15AIUANEIIITNIEINARILE U DU avqualiiadosTusylusiuvisuay
Gumsiivmngan susedosduiulunmumdumediy deflwamenuiumisindu
AafnfawIateya iuaudaIuANaTIasnIteIMAnudunadulasunsu
Turazifertuaugniuaun13iusasneInia Aezudsdoyaliindunsiu
paeAnaNTuiy 1vthiriuguaameIniresvzdliiuasuduniady
yieAsuargs Jusgivanmomavioanududaonedosduludumeduty
TnedwihiiaauauasasmisnisedilfnnuUaendodundn fey eadu
wils 1 enalalldvinistumuusuiiudsliutusn Tudmiazdoninismuauasas

711991NAAULEUNITU (Area Control)

23 msdiadesdudundsauiudu nsdadenisarua
sgsuiuluauianiosdulnddagamunetatems Area control filndfuauiadu
Uanens azuddliinduanmauduadussesisanaumduiivanegay s
Usuiiemsdulfiingrsasnisseuasaumdudmivudazaundu eindesdu
Tuwnsaiuszanas 50-30 ludnziaanaundu insesduazgndsdonisniuny
U8’ Approach Control gasautuduiu @szquatinadond gauuiuniy
A UM199 11115574 (STAR: Standard Terminal arrival Route) fieanuuuld
deriguursougavnevinsanaunduuszunn 5 9 10 ludnzia vioaunsesis
Approach Controller wiuinUasasenar Aazdssianisauaulidunetadunisiu

(Tower %38 Local Controller) § 1AptquatA3 097 u/a3v anun A8 NI
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11LAT 9989 VauzLULAS 09N DUAALa1AYLAS 0998 NITAUDINTA ILS: Instrument

Landing System iy AT assauasdauiniuy ne3ananalmIel dagiusay

dl v 1

Nandee 1usmvgllasndevusiniesduiideseuas Tower ¥ATIVABUNIG

Y
79719517310 d 41 0v219 Feeyarnliines ostusouadls ateussleaiin
“Cleared to Land” iiaA3990U09NINNNNRTEUTRERAT Fzdaron1sAIuANly
1% Ground Controller ludugainewiosdnaiestulugynaen sudu nsduan
TUADUNITAIVANITIVTNNDINA VBLIMTUINAIVANATINTNIRINA Tudiuilag
! J IS) a
LIENIINITATUANITINININBINALAUTETAFUINUY (Approach Control) Lhag

N15AIUANITIVTNIBINAUIIUEUILTY (Aerodrome Control) AsE19U
3 y a
3. asausEnauluszuLFa1INNSIALINA

o a 3 N9 Y a = Y Y
ITUUNTABAIINILAUBDINA LUU?%‘U‘UWI%‘U?ﬂ’]?LWQIWLQ']V‘UTV]

AIVANITININNBINIAGINTO ARSI oFea s URTAEITalA Suundu 2 diu fe

Y

1) NSAAFBAEDAITILMINAIANUAILAUBLY 2) NTRARDFDAITILVINAIANULAY

A1Ae1n1e Gudunisiaredodrsszninud i Aruau9IITNIDINIALES

a v a

n1sdunsedndu lnunisinsiedeansniuseuuiIngdeans desdusenay

e3C¢

Ui

Jusanni 6

o—

" 4
o
R
[Pt Voo )
OA
ATC VCCS 118R0a3 FEULINY dniiu

NN 6 LARIDIAUTLNBUYDINITANMDADANTTEININAIANULAZ NIABDINA

3.1 Wi feuAues1asneeIne wasindusiulunagiuans
Lags d9as 99daus AuansaLarAuaudanut e v A uresd ey
n1stunaieuwvalssinalng aduil 24 31978 uauURvE v Y Q1A

< v o [ d'6 = 1% [ Al a A
ugusgdmini® waglianuianuaiunsannniwisenguildlunisinsedens
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119011501 wgauf i nasdfUiaundninaet lagn1un1smagauain
AugnagauN1N IR luay IR UsEI M AATUNISWAIAIRINES1IEANT
drfnaunisiunaisuurauszinalng wasduan19aaoud e seaU 4

(Operational Level 4)’

o maguiiujiAnisduiieg meldnisaiuay Whidilenisdnse
Aoansdaeideg sewineniadl uuaznneenialud el vesniasaluay
MFeTITINOINAT SURRTEUBERADAIAN Lagdomslidnounuisnlu nsedu
waglifin Tagldsunuuidminnsg i Wedmihimuauasammiseinia
WsinOulUATR dnduasfemmudsiuiienuasuaugnioswesdidsroudi
wUFURm FseduiemunnnsgulagiuugilunsujUivie Standards and

Recommended Practices: SARPs mm\lmﬂﬁ 10 vay 28

N13ARAREDANTTENINAMTINAIVANNITITIIN N INATUTINTY
sganegnUuiindeddilussuuduiindes wieuduiindyyianian waztiuld

Litfeendt 30 Ju Fedadunangrumenguanelunisaeuaiumslunevas

32 sgUUAIUA NLasLd oun e d Yy LA (Voice
Communication Control System: VCCS) Liuszuuilddmdumuau wazideuse
doyanaudes ’Lumﬁ@@m%miiwd’mL%’mﬁﬁﬁmu@maiwimmﬂmﬂﬁuﬁwﬁu
wioszninudmiimuguenemseimasuindy anunsadenldaulas
Insdwiaganudinglemuionis iusedudadmividenldinurieniug
19sdoansfiindsluiosaivauasiaseinia dwiuliidmindeaanaas

711991 A LG9U

3.3 syuuvigdeans Wudesesu-dadayaseninesyuu VCCS
LaEIEUUING 1AgUNANIToaNLUUYIEEaaN5dIMTUNITADA1IAIVANAITING
1199101 Azoanwuulidyny1ed eansvan (Main) Usenaun 18188 oans
IP Cloud A, IP Cloud B &a¢ IP Cloud C wagyaedoasdnses Usenaunie
oA = = a = %
Y188 0a15 IP Cloud B IP Cloud C wagtnedaarsa1iiien Aanunsaidenlsle

TneoRlullR oAU UAININSEUUUUEDETT
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Remote

BKK

SOY FLE TUEM100t) CH. )0t Router VCW /’\Mﬂgr vew

P
o

IP Cloud wusilumsmcand

Backup
Multiplexer . Multiplexer b

o [>— 3 a5 - = ¥

Thaicom 7

&@é

1P Cloud rudilmsmeanrs

=== e

B =T o

NN 7 LAPITEUUUIUEDETT

(W31 : neNIMNITUSEULFNINISHNINA USEM Inenistuwrissemelve $1iin)

3.4 sputing Mddmiumsindedeamssznitadvthiiaiuay
I9seImatutndulszneusae 1a3osdeing a3 eaiuing Lazszuy
agena Tngiadesadsingazviimiii Modulate dynandesveadmihfinauay
95195 IMEETUARUW (Carrier Signal) kuU Amplitude Modulation lag
uninszangsuaeoimalllueinia daun3esduaziminiidensuaduing
AL T o013 LLU&NLﬂué’zqumﬁma'qm'mizwedwﬁ'amszjizw VCCS

AWM IAIUANTIATNEINATUTS

3.4.1 gruanudltau wiady 2 gruanud Ae 81U Very
High Frequency(VHF) tag Ultra High Frequency(UHF) &3n1si38ndagnuainui
913 ATINIUTDAINUAVDIANAININTANUIANTE NI U TELNA (International

Telecommmunication Union: ITU)

1) U VHF (Very High Frequency) Wemiluginunanud

118-137 MHz TodmsudnsaUseauauiuaInIfAg I unIve
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2) g UHF (Ultra High Frequency) Wawlugnuenad

225-400 MHz T8d@msufnaaUsea1uanunuaInIAgIunmig

3.4.2 UsBanUesseuuImedeans a1unsanenauan1ingg

{ o o el'

daWguivan iy ldnu viemiiiauauasasniena wieenls 2 Ussan

=
U

¢

1) an1iingludie’s (Local Radio Station) 1duaanil

Wedeansnaensldiueg nglugnunuiieuaiuauasasneeInie

=

2) anfiingdearsniuauniebna (Remote Control
Air/Ground: RCAG) 1{189910n15un3n52918Aa UMY 81U VHF wag UHF LAums
Judunss niedudnwe Line of Sight Tagnaiiuldsvaslanuazgiviuads
nsunsnszanedoan ddudielimsunsnszaneaduingaseunquiuiiliuing
Fesudusiosdndsanil RCAG Fulufiuiiviilnasenluananuiufsfnuaaun
25199090 M L el dreneadyguidssainidmindiauauaas

n9nA lueeneiniAusuEnil RCAG iadssina

3.4.3 29AUTENOUITUUINYHDENT MN8DIN155IMaUNTal
119915 UUINgUsznoutduszuu d1usunisd oa13nIuaN9sI9ININ0INIA

SENINAANUAULAZNIADINA Usenaunig

1) \n399d93Ng (Radio Transmitter: Tx) 1ugunsal
nlddwsunegandyy1adewe 43 mMTAIUANITIATNI@INANUAFUNY
(Carier Frequency) wWuu Amplitude Modulation: AM st udgyayraingluds
PA3RSUINYUILATRITY

2) A3 835U3NY (Radio Receiver: Rx) v ugUnsal

v v a

dmiusudyruingannaiesdu wasnendygyiatdosuu AM vouindu

[ Y]

99NINAAUNTY (AM Demodulate) dgygauiilanoidasvostindu
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3) 1A3895U-dINY (Radio Transceiver: Tx) ugunsal
AINANNITYIINU WHlaufun1ITIUATRT UMY uARIAT0sdINe 1WnegluinTas
= LY
WAy

4) 53UUa1881N1# (Antenna System) L ugUnsal

[

uUasdyyrunduing (Radio Wave) 31niaso9dingidund uutmanlni

v a

= [ v dl o a LYV
WedsdygneenainiAludunsoasuinguueiesdu wazlunenduiuiulag

= 1 < o 1 a K a o I < [y A a
maudmanlninaniesesdingvesaseaduneglueinia Wudygraniuing

(Radio Wave) veddliniasuing vinnisaluguandeysiaideeanaindayaiaing

Tneunfluwsiaganiingdwmiunsinsedearsazusenauluaae

a o

gUNIAlATITUINGTIUIU 2 L1AT0R 1 ANUD 1ATBIANINGTIUIY 2 LAT 0D

1 Aud fAsguvatge niafiiesneiugunsalnsasdaing 1ATeesuIng seuy

enseualnidvdn wazszuuinenseualuindises

sruvIngiinautnesull Judunilavena3ssdiuisanudsain
lun1stiAueInIa Uselanseuunisiedans vilassuunisaeansindouil 9avsead
NSTUIUNTANTUNU A15UITITAET N1TUTMITIANTANURDANY N1TUTUIS
1 = Y a ) Y v v o 1Y
AnusaLlani1stiuInig Wulusudetaduves nun. aduil 18 1197811m55u
N13UINITNITAUBINGA ATUTEUUNITABAT TEUUYIUNITAUBINIA WaTIEUY

AnmININIALIU’

4. NTUNWINTTABARUING NITTUNIUNANUD wazng seily

NU89NUN15SUNIY

TudiuilagaSunelinIsunsnIzIYAFUING NIITUNIUNIIAIIUD

naniinenseedss wagnguaie seideu Yedadulunistestunissuniu

4.1 m'ﬁLLWi'ﬂﬁzmﬁlsuaﬂﬁﬁu?qu (Radio Wave Propagation)
Junszvaumsiieduingidunnsainuasiilialugeisunau

4.1.1 ﬂguawqiuﬁﬂwmzmﬂ (Line-of-Sight Propagation)

%

ﬂﬁuﬁmqimmmfmﬁgq (14 VHF, UHF) sinagidun 1wy line-of-sight #unemanuan
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AAWINY TR UN1IINYRadsdyaalug e sudygadudunianss mndidfaving

Wy giivssmaiiduduwvieguias enavitbirduinggninvangldaiunse

a 1 (%

wuneldgsniuinegndsnivsatdumnle

Y Y

4.1.2 Ad uIny N agvieuwaznin (Reflection and

a = Aa o I3

Refraction) n1sasviou: AfwIneMmunsllvuiugiussimanddnuazuds 1y
=) 1% & a [ v [ U a = Y = &
91A1589, QL1 VAN LRI Aausaasieunduludeiianiduls dadu
Us1nn1sainaigvegveuwnnssudyaialuuisaniunisal vsodlenauing
AUNNRIVANINDINIANTAUAUIRUUYDIBYN A1 19U A1uTUlueINA
9
Y

wian1swdsunlasgamnd Aamnsavilimdwinginuluanuiienislmdla

4.2 MssununeNudIngananiingnsyaiedes annil
Ingnszneldosiileueunalivaastesnainanunann A IFIENTIAADS
ponemaingnsynededluszuuienduindsdesn viefidnFunivingyuau an
NANNSANINUININg YL YUTIUNINTEALABILUY Frequency Modulation w3e
Ing FM g1uAuf Uszanal 87-108 MHz SUNIUNsAasenessuuingdoans

5¥NIUNTUAURIMINNATUANATININNEINIA NINTNITTUNIUNTULTIN

YN

W9 AuANesIvTNIseInIekaziniuetaliaiusofineod earsnule

a o

UDNAINUULATINUINLNTTUNIUA YY1 UINYUNT952 UV Instrument Landing

g ] q

'
a =

System: ILS e naIesluasdauuiy feazdmadoninulasndslunisiu vie

|77
(% a

anaenlaindudateidsmnnisiu Melldulloswnanauninveunieding

q

guyuealilannsgIu

o

4.2.1 SNWALNITWNTAUYINTUNIUIINEANTINY YUY
annninsauuAusEnieUsema landnfsdavinissunmiuainuinisnssany
Foauvunegianaud (FM) seszuuia3 esdisasaen (ILS) ludiuvesiassy
#wmis (Localizer) svuUAngdeidueinia VHF (VOR) wazgunsaldeals VHF

(COM) lagseyrinTe9N1ITUNILIINUIMINTEABLEBUUULDAEARIND (FM)

1) N155UNIUUSEZLAN A LA Aa1ndnni

Wensznedes unsnsznedyganlifenisdiggmauanstu uwwalu 2 wie
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(1) nssunuUszLan Al LHnnn1sNlAToEs
INYNITLALLT AT UA BT 19F Yy 1T UNIUT LU W aUszase (Spurious
Emissions) #3eiilaiA3oddawanginsainljisetaanunsn (Intermodulation)

wazasedyerusunulugiuanuinisiu

(2) n1ssunIulIELAN A2 LAnT Ul od ey

a | a = ~ I3 A | Y] a

31NLAT09dINENTEBLABIT0IAUTENBUDIANNATLNNTEABT G AN

A150U F99NLNAT U NI UNTUN AT D9EINAIINAENE 108 MHZ WazazdINa
ASENURBUSAIS ILS Localizer/VOR Aflanudtng 108 MHz

a

2) M3TUNIUYUTELAN B iinduneluaTeesuing

g1uN150UL09 LBIIINNITUNINTE VDI Y 1IN NTEABLELT DgN18UDN

gIUANUNNNTUU

(1) n13suMmulszLan Bl LAn1nn139AIesiu
a d‘ a o a a o % v 1 (= a ¥
nguuasesiuriauiaund Wewwingnnsedudnganiiglidudadu (Non-
linearity) Lasdygyiaannannidingnszargidsaniguang1uaui n1sdu
nssumulssniliesddyaaanandingnseanedesed wilogaaunas Fail
AUFNRUEN19AUD N @1u1saas1amansenuanl N enasaunsn
(Intermodulation Product) ngludasnudvensossurenniesdu Tnganis

HanAIURTeaeauNnIna19uiay (Third-Order Intermodulation Products)

(2) n1ssunulszlan B2 tNavuiil o2 RF
YaaAIsfuaINIAeugnlanesivanlagnsdsd g inainaaniingnszaieides

denalvimnulivednriossuanad (Desensitization)
4.3 ng szideundesiunissuniuvainaniingnsyaneides

4.3.1 99AN1INTTUNALTOUTEWINNUTEWA (International
Civil Aviation Organization: ICAO)iﬁﬁquﬂumﬂwmﬂﬁ 10 Laudl 3 d@udi 21
AvuA sz UUSUAYIMN1SF0E13AIUANDTINTNINRINIALEIUAIIND VHF Aol

AUTIOULNITAUNIUFYYIUTUNIY FUAAINFYYIUNTEBLESY FM 71 VHF
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4.3.2 ANYNITUNITAINIINTEIELELS NIN1snsvied uag
Aan1sinsanunuwisnd lanvuaauautiveingnsyatedeaiedesiuy

A35UNIUABNAINNSTUIIUIY 3 U bakN

1) UsgniAnmgnIsUNIsAINITNTEAELELS Aans
In5AlLazAaNITINIANUIALLMIIYIA 1589 NENNAINIINILNITNARBIDBNEINA
Ingnszaneidedluszuuenidu’? asiuf 14 nuAUS 2565 AMuuARanINMY

a = < @ a v
n13naasteeneINIAIngnszanededluszuuiovion 1un1stas1d wieln
nsAunsUAsuR UM INAaeIUsEnauftn1snTEedss ludseuunisoyye
AUNULIEdeIEnIsoRaaildAauAIUD warn1sUsENaUAINISNIEELEES

WulusmeanuSeudes TUseansam UYsieainnissuniu

2)  UsgnAAMENIINNISAANITNSEIBLEEY AANIT
InsieduazAanisinsauuiatuiend See ndninaidesiunissuniunsidaiu
ANUDYRLENTINeNIEANEIELR RN INGN1TTU aeiuil 4 weAInieu 2564
Amuana NN Joaiun1ssuniunisidaduninud vesan1iinensyaneides

I a a a dl‘ 1 Y A a oA a a o = ¢
pafan1sIngn1stiu wielinisldrduanudiluluegafiuszd@nsnm tneeisds
HansenusonUaendsluddn $19ny wasnsnddu v8eUssv1vu naonlu

ANUTUAYBISTHAYANUUABANEEE T

3)  UsgniAAENIIIAISNANIINTELLES NINS
InsiaduazAanisinsauuiauuyanid 15 o9 uinsgrunianaiaiad odda
Ingnszareidosszuuieniduy mdsdsnn™ astuil 4 woadniou 2564 Avun
uInsgIumamaiiaLeg 0sdeingnszaoidessruuionidy dade i elvidl
ANuIMINzaNiUdnwuzn1sUsEneUAan s A suuUadly Jestunissuniu

ASIEAAUAMUDNBNRLRATULA
= % v a
5. ngufanuvasaneludunisdu

Tuma Swiss-Cheese 138 Reason Model ™ faimunlnedansianse

[

James Reason waztdui§dndudlugnaimnssunistu wandiiiuingUsime



22

Nadunnsazidaiuidesiuvatetusioiiosiu anuaumauvaiienagnnsziu

lnedadenateusens Wy AnuauwmaIvesgUnIaivseteaRana1nlunsui iRy
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AWl 8 Swiss Cheese Model
(i https://www.blockdit.com/posts/63189e63c16f9d511f45a294)
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JEUURNMIUBINAEY (CNS)
3) UNAIUVDIUSANTVNIEISNISUY (AIS)

4) mslvusnsesnwuuisufuinistumeeserinUsenaunsiu

(Instrument Flight Procedure Design: IFPD)
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1.2. dyey1usunauaIn Emergency Locator Transmitter: ELT
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AvuaANagns

lngld TOWS Matrix \uLA3 oedaasnanagnslunismuuinienis

NAMAINNTIIUINITITUUERAINSIAUEINA

U3 (S) g (W)

51,52, 53, 54, S5, S6, ST W1, W2, W3, Wa, W5, W6, W7
lona (0) | Nagnsidiagn (SO) nagnsgawnly (WO)
01, 02, 03, | SO1 (S1, S2, S5, 01, 02, 04, | WO1 (wd, W7, O1, 03)
04, O5, 06 05) WO2 (W1, W2, O4)
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a = a v & o v &
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1.2. duadsunIuan ELT Emergency Locator Transmitter
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1. MIsumuNNdgaaiudantaoy

11 @a1d3ngyuvusuniunistu: an1dingnszaneides

[

MATUoUN I Aa8I08N0INIANIUNE NLNMITIIAIEN1TNAABIDBNDINA
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