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®. T2UUT884 (Simulator System) ®

b, FEUUAIUANNTHNTUNI9@INAENTTS (ACMI) on
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< syuuanAas1uliAudu (Unmanned Aerial Vehicles : UAV) o
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& 3smsadunsasasuddnnsetdndniuy ECCM &o

oo, UlBUIBNISUNINSTNEAdUNIBIanseling o
@@.mqﬁ‘ﬁLﬂuﬁumwmﬁﬁqmqmmﬂ &e

o, AIATNBENNTETNENLLULBIANTUNLH (NATO) 510
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AT oo UARY SEUU ACMI o
AT o-m UERS TTUU AACMI &
AT o-c Uans AIS POD &
AT o-& WARY SURFACE INSTRUMENTATION SUBSYSTEM 15
AT o-b WANS DISPLAY AND DEFRIEFING SUBSYSTEM S
AT o WARI EDTU o
mwﬁ @-c hand Ground Station o
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AT - Uan Sweep Jamming

mwﬁ b-& LLEFAY Barrage Jamming
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AT oo WA Jamming Power Lilgufiu Bandwidth

AT lo-= wa@ns Stand-In Jamming

AT o0 WM N1TANTZEZNIIUY PP Scope

AT b-00 WANY SUAZNTANLUUTANA

AN -0 UAAY Stream Chaff Dispensing

A9 b-ol UAAY Random Chaff Dispensing

ATl o-om uans Burst Chaff Dispensing

AT - ks Typical AAA Buffer Layout

AT o-o@ Uane SAM Using Missile and Target Tracking
AN w-e k@MY Track White Scan Radar
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AT ar-clo WARIANTISANITATEININAINDE
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AT e LARINAFLUU RGB

AT @ LandluAELUY CMYK

AT oo WaRIUSIINSHALELUY CMYK

AT ool WARIIMUAGLUU HSB

AT e LandluAELUU LAB

AT o wans Electro-Optic Spectrum
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Fanuallaz/n30mge AUYNBULAL/YT AR
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AACMI Autonomous Air Combat Maneuvering

Instrumentation

ACMI Air Combat Maneuvering Instrumentation
Al Artificial Intelligence

AlS Airborne Instrumentation Subsystem
ATD Aviation Training Device

BITD Basic Instrument Training Device
CPT Cockpit Trainer

CRT cathode ray tube

CUBIC Cubic Defense Applications, Inc.
DGS Debriefing Ground Station

DTC Data Transfer Cartridge

EASA European Aviation Safety Agency
EFS Engineering Flight Simulator

FAA Federal Aviation Administration

FFS Full Flight Simulator

FNPT Flight Navigation Procedures Trainer
FSS Flight Simulator System

FSTD Flight Simulation Training Device
FTD Flight Training Device

HUD Head Up Display

IAl Israel Aircraft Industry LTD

ICAO International Civil Aviation Organization
IG Image Generator

Instrumentation

International Association

(@) Input/Output
IOS Instructor Operator Station
LCD liquid crystal display

LVC Live Virtual Constructive
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Fanuallaz/M30age AUMINBULAL/TTBALAN

MCC Multi — crew Cooperation

MT Mission Trainer

NSP National Simulator Program

OFT Operational Flight Trainer

PC Personal Computer

PCMCIA Personal Computer Memory Card
QAG Qualification Approval Guide
QAG Qualification Approval Guide
RTADS Royal Thai Air Defense System
RTMS Real-Time Monitoring Subsystem
RTTP Real Time Tracking & Position

SIS Surface Instrumentation Subsystem
TACTS Tactical Aircrew Combat Training System
TDMA Time Division Multiple Access
TGS Transportable Ground Subsystem
TH Thai

UHF Ultra High Frequency

VTR Video Tape Recorder

UAV Unmanned Aerial Vehicles

UCAV Unmanned Combat Air Vehicle
GCS Ground Control Station

SAR Synthetic Aperture Radar

HF High Frequency

VHF Very High Frequency

EP External Pilot

P Internal Pilot

PO Payload Operator

PCP Payload Control Panel

MCS Mission Control Station

CCDh Charged Coupled Device

FLIR Forward Looking Infra-Red

COMINT Communications Intelligence
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Fanuallaz/M30age AUMINBULAL/TTBALAN

GPS Global Positioning System

RVP Remote Piloted Vehicle

LD Laser designator

ISTAR Intelligence, Surveillance, Target Acquisition

and Reconnaissance
IMU Inertial measurement unit
DSLR Digital Single Lens Reflex

UNil o @9A51UBANNTTNE (Electronic Warfare)

AAA Anti-Aircraft Artillery

AAM Air to Air Missile

ARM Anti-Radiation Missile

ARW Anti-Radiation Weapon

ASM Air to Surface Missile

COMINT Communications Intelligence

CMDS Countermeasures Dispenser System
DEW Directed-Energy Weapons

EA Electronic Attack

ECM Electronics Countermeasures

ECCM Electronics Counter Countermeasures
ELINT Electronic Intelligence

EOB Electronic Order of Battle

EP Electronic Protection

ES Electronic Warfare Support

ESM Electronic Support Measures

EW Electronic Warfare

EWMS Electronic Warfare Management System
IR Infrared Radiation

IRCM Infrared Counter Measures

NM Nautical Mile

MAWS Missile Approach Warning System
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PFM
PRF
RTS
RWR
SAM
SIGINT
SPS
SSM

= o [
AINURUYLLAL/NIDANGU

Pre-Flight Message

Pulse Recurrence Frequency
Radar Threat Simulator
Radar Warning Receiver
Surface to Air Missile

Signals Intelligence
Self-Protection System

Surface to Surface Missile

U9l m USAUNIN15A (Pictorial Equipment)
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32UUT1884 (Simulator System)
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o.0 NsHNNETAaNINLINAINDTS (Live)

Aonsinfldauasadrinisiinaneldannzwindoussa 3e Real people,
Real environment iy n13Bsdudenszauuasuviouanairos luiufiads nelddma
Fuarltonsatwmiofsunuuliindeuadelaed ngusrasdiil eladuadroinuzuas
Uszaun1salveadly SYUUBY 9 WU svUU ACMI s

| Live Virtual and Constructive Model |

)) LVC Model

Real people operating real system

Real people operating simulated

system Virtual

Simulated people operating
simulated system
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b.o T2UU AACMI vesudem 1A fiFeifoniduntuidangwin AUTONOMUS AIR
COMBAT MANEUVERING INSTRUMENTATION ﬁﬂﬁ’](ﬁﬂﬂiﬂiﬂﬂ’]'ﬁﬂ%ﬂﬂjﬂ U.%.0c U/A
Jatudndan vilbe wazsuldnudie w.a.ao
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o, wannIswazalruusznauniluvaeszuu ACMI

m.e ISUU AACMI
UsENaumeAsuiamesvan 3119 o 4a Ae
a.0.0 DTC PC lddmiudeyaneurinnistuuaziideyaininienndans
Ju Yuiindeyanistu megunsalluviestinuwuy PCMCIA CARD
m.elo 3D PC vhuthilthdeyaain DTC PC snuaninaiivanv
m.o.m Expansion PC ymihiisudynunmuazdnaiandesaingunsal

Video Tape Recorder (VTR) dLEAINAULIDAIN

AACMI PC
DTC PC (3D PC)

AN o-an LEAAITZUU AACMI
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m.w.@ Airborne Instrumentation Subsystem (AIS) ﬁaqﬂmaﬂﬁﬁm@fwu
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Time Division Multiple Access (TDMA)

AT o UdAI AIS POD
mlolo Surface Instrtumentation Subsystem (SIS) ¥utiisudmaadouse
210 AlS POD faust o 1n3ostuld Tnesyming AlS POD agaadryaynusiuszuy UHF Tuguuuy
TOMA wnéfagunsaifinaunisty Real-Time Monitoring Subsystem (RTMS) fanniinimitu

wagihuuanaluulnalAeLIa93

GPS UHE
i CPU ® —0—
i POWER ON e
STATUS i =
—@ @ 1 RS
sis BIT cPU
RESET
" cPU
Qh RESET
W @- EXT  INT
VGA KEYBOARD '
DISPLAY (Ps/2) 5. coM !
(RS-232)
com 3
COM 1 GROUND LINK
! (R§-z32) (R5-422) aps
I — UKF
wcusic.
SPSIENBEOTEVARO. (@) [ ] [ ]

AT o-& LaRT Surface Instrumentation Subsystem
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mlo.n Transportable Ground Subsystem (TGS) vhutinfiliaseviuazuszidiuna
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AT o-5 UaAAS Display And Debriefing Subsystem

mlo.€ Real-Time Monitoring Subsystem (RTMS) R8Iz UURARNLAYLAAINARIL
A a £ a I cala Y do o . o o av v
LAMNATUIIY LUUGUATUNNNUIM T UFYYIU Real-Time 11910 SIS waztd i laun
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18019178 Wwng milinzguuy wavaniunsainisingnsis

EDTU (REF)

NN o-¢v L@ng EDTU



m.b.e Ground Station Us¥naunlsaauialnes « 1A309 A9l ET Scenario
31U3U 1 YA ET Debrief 911431 3 A waz VDB 3D 3117U 1 A yIn1fikanianiunisnd
1889 A519UNUT waEIATIEIRANISHNTUENTTS

AN o-& Land Ground Station

<. NANNISYINIUVBITZUU ACMI

Rt x
gunsalmAgInA sy dyanunieiu
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aunflénu DISPLAY
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AN ©- AR LNUNILAAIUANAITNINIUYDITEUU ACMI

c.6 NITVN9IUVDITEUU ACMI uu NON REAL-TIME

58UU ACMI WUy NON REAL-TIME fidnwaiznnsviiau Taetsuduainnns
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IpdedayaasuniwiliinisfeasvesgUuldansavils guuiwesnsumaaly deunmansil
JuiulaegeTingy wasdilileusieg unune weagUlddsil
“EW is defined as a military action involving the use of electromagnetic
energy to determine, exploit, reduce, or prevent hostile use of the electromagnetic
spectrum and action which retains friendly use of the electromagnetic spectrum”
(Schleher, 1997:6)
a =3 v, a va a Y v
nsawdannumnsiduniwinglain “n1sufuinismiammsiieldunisly
WA IUAA uLLAN NN 1iegR (determine) THUszlawl (exploit) an (reduce) n3atasdu
(prevent) msldusylevdaneduidmanivirvesdedidn saudensenssigenslduselow
d' 1 [ 1 9
nAauwan i e
WALALLIATNIINEIATINB LA AMTelnduuseondu e 11RTAIS AININT b-o AB
m1m5ﬂﬂiaﬁuauuwﬁﬂaﬂﬂsﬂm§Lﬁﬂmaﬁﬂé (Electronic Support Measures: ESM), 4195015
AoRuNIsaIAsINBLannseiing (Electronic Countermeasures: ECM) Lagi1nsn15noulans
1 v a « a s . 1 Y
AOAUNNEIATILBLANYIeTNd (Electronic Counter-Countermeasures: ECCM) siaunladnig
ﬁwmanﬁm'aéfmmm% (Anti-radiation Weapon: ARW) Lag8116Wa 1914 (Directed-energy
Weapons: DEW) @slyianunsadnlviegluinnsnisla 1a
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flau #1 b @1 fiiiAe “ Active” way “Passive”

Active #io guUnsaifitimsunaduwimantaidi Tuvaeyhau iemdeyaveath vielile
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Intelligence: COMINT) wazgunsaimuinsemdiannseiing (Electronic Intellisence: ELINT)
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) a & a 4 .
@.0 UINTNITAUVAYUNNBLANNTDUNE (Electronic Warfare Support:
ES)

“ESM is that division of EW involving actions taken to search for, intercept,
locate, and immediate identify radiated electromagnetic energy for the purposes of
immediate threat recognition and the tactical employment of forces” (Schleher, 1997:6)
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o0 UININISIAUAN19BLEnNIaTing (Electronic Attack: EA)

“ECM is defined as actions taken to prevent or reduce the enemy’s
effective use of the electromagnetic spectrum. ECM includes jamming and deception”
(Schleher, 1997:9)

“Electronic Attack (EA) — which includes the old ECM (jamming, chaff and
flares) but also includes Anti-Radiation Weapons and Directed-Energy Weapons”
(Adamy, 2000:4)
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ane Wsevnt@nnsiudn wnliwagldasindediusns (ARM) 11Anagneanisvinaueesais
- Y = 13 | I3 o § v 4 o '

edesiunmsanidn ¥sensgnviaeaInasInsedIwsans (ARM) ilviisasugainaulugis

SYYLLIANNIN

AN oo kAR ©1750OANUIANS (Anti-radiation Weapons)

o.l0.5 9195WAI1U (Directed-energy Weapons: DEW) Ao aUnsaifiasng
[ o ! < o v a Y [ fa a s
wasuAAUWiwEN g wardseenly wievharwgunsaldidnnselindvesdmuneg

®.6n mmmif]aaﬁumaﬁL?mmaﬁné (Electronic Protection: EP)

“ECCM is defined as actions taken to ensure friendly use of the
electromagnetic spectrum against EW. One characteristic is that ECCM is mostly concerned
with techniques which are embodied in the design of electronics equipment (e.g.,
surveillance radar), while ECM usually requires a separate item of equipment which
operates in its own right and not as an adjust to another system”

(Schleher, 1997:17)



515

wmsn1sUeaiun1adiannselind (Electronic Protection: EP) 138 ECCM #a 13
UfUANS W odssmnuaunsalunisldusslovivesnd uusmdnliivosdiois dwfu
wmsmst andudnuazesimssenuuy uasmadenldlnuansvinuvesgunsnididnnsednd
naonussilovufoRlunsldgunsaiiug Faldud mekalding, msldsaiena, nsld
P30TV, NsngAEeIaNg waznswasulruemsyinauensang Wudu

0. N15YNINTIINNE YU

919N599N19F gyl (SIGINT: Signal Intelligence) A mwﬁaaﬂammshamﬁm
Tnemssniunduinguesinenssinu saiidundudoasuasldldndudoans Ssdnoglunnins
advayundidnnseding (£S) sudsznauludieg Ynsesnedidnnsedind (ELINT: Electronic
Intelligence) LarINIoIIsEeas (COMINT: Communication Intelligence)

.0 ¥19N509N19DLANNTBHENE (ELINT: Electronic Intelligence)
Aon1smaninses Tnensinsudugnassasvesienseiiy ienindyain
ismsAnsranuiy udyamensmiesls sautenuraiinaensnng iieldusuugauily
W mnnen1adidnvseiingd (EOB: Electronic Order of Battle) uazdavndoyaneudu (Pre-Flight
Message: PFM) Tiiffuszuuidufoudoisaidndn (RWR) saufanisdnivseusulsateyadis

ANAULSANSUNAN (Threat Library)

: r L .
lo.lo UY1INTBIN19NT3806715 (COMINT: Communication Intelligence)
ABNIIMIYNINTDY IAgN1sAnTuilan1sdeansveInesmaensatnu iiedeya
ANUYNINTDI %130 UNINBINAITUTIANUAeals dnswasusluluienigde

an. YUUNQS

9971753095707 USINNIELT A (H25V) Beeangvune Feag e wuu Ae
Conventional guided missiles, Cruise missiles baig Ballistic missiles LLazmmmLLUﬂmmgm
Sawaziimunevesasin M

- Surface to Surface (SSM) Tactical & Strategic
- Surface to Air (SAM) Land & Sea launched

- Air to Air (AAM)

- Air to Surface (ASM) Tactical & Strategic

- Glide Bomb

- Torpedo
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yEefuUamaUsANNISAIUANTTIA dnensauUdld il
.0 93913N135AUAN (Ballistic Missile)
Aasaafiliifinisaunalag tae lunsdaduiian uiannsadadudale Tng
NSAMUIULIITUVBIITIA YUBI UaghiFnsveenTsuaay
a.lo 959AUNDUUY Passive (Passive Guidance Missile)
Aeasanfiendend uwivanlniventfiuneenuilunisiimisasindigiin
F10Ni oo

Missile
\

AN o-lod WEAS 5IAUNIDLUU Passive
0 ad . . . . .
a.en A3AUNINLUU Active (Active Guidance Missile)
a a o P | & a v ° v ~
ﬂaﬁ]immmﬂsmammmaﬂlWﬂ'mawauaaﬂfmmﬂmwmwamLmz;uﬂﬂ Tnedl
4{' 1 4' I I3 (v ‘:l'
LATDIAIAAULMAN T893 TIR L UNTRNEN A9 o-le

Reflected

N

/
y
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Radar Waves

from Missile

AN -loer LEAY 959RUIDLUU Active
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. 33590U1IAUUY Semi-Active (Semi-Active Guidance Missile)
Aoasanfionduaduwimanininfagviousenanidnimisasiadigdn lned

DINAYIUNIDLIASIUNITRIUN AINNA b-o
\ Target
o~
=

L S
AV

L%

e s
M v
\\x
\

A\

¥

Radar Waves from __—
Launching Plane

Missile \\
Reflected Radar
Signals

5

B ”t/

v

= o aa . .
AN o-loc LLAAY 939AUNIDLLUU Semi-Active

a.& 339AAUANLAEN5EIN1S (Command Guidance Missile)
ApaTIAngnAtUANlALLIAs wse Wt Wluludadn w3e e1aenidnnisds
Iolagldmdwhaenues Anmi b-oe



Target Tracking

Intercept
R /k
\ Misslie Missile ‘—I Target
e C d
Missile l 'I';:l:::‘lﬂ l
Tracking ~ l e . ~ I v
Missile C Target
Tracker #2 3 B Tracker #1

AN o-be LAY ITIAAIVANLALNTHINTS
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UsAINISAN (Pictorial Equipment)

msmenmivsylesiuaziunumiAedesiuiiaUssdrfuresnusifisandunn u
Tngamzlugatiagtu msdrenmlilfidudesiiendndely mneduanndesldfmuilindes
aenmilouadnas Wouhedy suvidgunsaitesimemiuazemndninnne Tasugudis
wldmsaenmdudenaslunisanevenidessmisiie senuiluguuuuresnmareiiielsiyana
5146]193’L6i’1’ﬂﬂ1ul,mﬂﬁa§ﬁ?u q sunedddifionsivanudasnste uasarsiunsEnie

N YR NTNDIIY

msupaiudvesingliesnndade e Uszns oun wawnnnsznuing uasningasiiou
Wndleinviseuamear1wing wavdideyluingu Fainnmgandudunduasunisaed
UNE0DNUINTENUTBUALT

@. Wed (Light)

HugaiFuduresnisuesiiu insgiusmnuas Aaglidiuninle 9 navesuas
awtlifnged Susaeing q wu @ 1§ 5Ud1e JUnse dviin iU uasiiddnyiian fde was
Wuunaeruiavesd fiunlug nquiifsadoswminue uasward asfiauduiusiy
naoAlIal N5ANYIIe9d desdnudosuas lnsuanduduaduudndnlnin
(Electromagnetic Wave) a@snsauiaduuau (Electromagnetic Spectrum) IGaun i m
- o Insusiazadu 2sd mnueaduiieiu Tnsaduinglaueniian fofus o faduns
s vaneilaims uazdadunun Januendesiian Aefmnusntesnit o.e wilufines
muesyud a1unsasud aduusimanluiih oglugiuau 9 fe 923581118 meo-ako wludl
W3 FeaiiiFundn szhm?ﬁluﬁmuﬁulﬁ (Visible Spectrum/Visible Light) M%aﬁaﬂé?u ‘
T “wasdvnvieuas” (Light) Thuies uauailaniuvauastTIIzNa U woudavun ) fe
13 a5 1hidu Be7 wdes & uAs waww) mnamLLawmaawuﬂi“mwam’g nieTngd
11 wseautgdudvndaiy uasmussneudednndluanedy fufuiaswiade
sihugunsalifivnzay wWuU3ay insafe azanunsonenlfiduuavuasiing thidu Jer wdes
du uazuns Wunouseiflestunudfuuvasiuiauasiliuan Wy uasenfing uaaain
wiaoaliil Wudu
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Wavelength (meters) The Electromagnetic Spectrum

cmMe human sight
Radio Microwave Infrared Visible Ultraviolet X-ray Gamma Ray
102 102 108 106 108 10-10 10712

N S AV AVAVAVAAAA I

Frequency (Hz)

e

104 108 1012 1018 1018 1018 1020
— r— . "

AN m-e Lan3 Electromagnetic Spectrum

fian ; http://www.gcestudybuddy.com/using-word-documents/electromagnetic-spectrum

0.0 NsNBITILEVDITNgIiULES

Foiluasvmumnnsznu Jngfiunasdsingg uasursdlunasnazgn Mty
fnggandu 1¥ uasdivdeazazyiou sudlunnswiliiiudvesing uasiiazviousenundl
wasfemievansdusuasiilifdves g iusinmanniian asvhlisudutagduddu viewdiu
Huinamasiamaediiy iwuiegisnisueadiuingdig

IS EEETAET

I

AT el uAne Tngasviounasduaadngieinn vinlisuewiuingluduns
11 : http://physicsworld.nanacity.com/physicsworld/lesson/light8.htm
I EEETTE TS
¥ O

-,

Ml e-en UARS TRgazioulasdununndingileun vlisweanuing duduas
11 : http://physicsworld.nanacity.com/physicsworld/lesson/light8.htm
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A e Lgtne Sanazviouuadiinudunannid g smivisuewiuingdudunaio
N + http://physicsworld.nanacity.com/physicsworld/lesson/light8.htm

oo N3TUIMeE1EAN (Visual Perception)

13508 waeds nszurunsiTniefuduiaudiianuvesdsiulagld
Ussaumseiiugaslunisinnuminevesdsduenunduddiamnsadilald QUELINE R
A99 FEUMIYBINYEENIRINNISFUSTININITHBLIIL (Visual perception) Useanns el¢% way
mﬂmi%’uiféhEJU'izmwé’mr;Taé’mﬁw] (Other perception) anUszaal b&% N15TUININIT
ueiutieliyarainasazmerls egrdlsroaninuindenseusn dsiinudfyednabs
AeAINLATaMUAISISEUS wazALAITasuATINsRUAsiAdoulY Tudiuves
AIUAINITAAIUAITTUINISERT (Visual perception) LailaunainaauanansanIung
wosiuisseg1nfey uiunannisUszianasniueguluszuuiunssuanuianiud
3uq wu n1sfududa nisaunau mﬂéf@umi%’uimwmsm%ﬁmmLﬁ@%ﬁlﬁé\’@ﬂﬁé’fﬁg&
NITUIUNITVBINITIU (Perception) kaENTEUIUNITVDIAIIUAAAILLYTLY (Cognition) e
wannuananseddinesiiusiuiulsraunisaiieeldsusnnou

. N19NANIN (Image Formation)

AN (image )ANIINAITAAAUNIDLAL D UAAAUVDITIFUDILAIALVIDUNIDINATLAN
NTORNUNIULAUE

0.6 ANWUININNLNATU

b.e.e NN (Real image) LANIINTIFVDILAIAANUDTY LAAAIUNGS
nszanvdolond Fesflannunfuisazueadiunin dnwaznmshinduiuing Isualvg
niing windudng wazidnnining Fwuieawazduiudiuszesing Wu nmivsing
vurenmewns udu

.ol AEiou (Virtual image) LAna1nSsdvesaioudniurinlminnImn
Frumthnszanvideiaud veadunmldlaglideddaniunm amidnuueidaviioning

Wi AmiAnanwIuvens sy
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olo NISAANINIINNTZINLI
AMANNTZANLARIINNTALTEUYRILAIRD ouanTngannszan
wasazviouNsEanaznuty liAnnmuesingiu wseenld o dnvme il
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Faguiriuravesnn  waldnwaznauiuiuandreduvinvesingas
bl MMMIINNITAINELAY  nazanialddadudiuresisnaniud b
yia fp NITANYU UaznIEANI HanwaznISinnIn b Luu fie
bbb nranyuinniaiouwids wwindnniting uazam
nautndietadudneen gnihunldvinszantesdinuazuemaivessnaud
bbbl AanmldtinnaTuaznation Tiauadouasues
Juogjfuszozessrineingiunssan gninanussivsifugunsallsvueiiulddesgituluuin
Ay
B.a AISAANINIINLAUE
aud (lens) Ae Sngludslamlfafundedoldniiaosdiu euasan
TmginunuaudnazlavihilinAnnin Suunaudnvarls © via
bae AUEYY ddnyuraswaulauduIninsnatsaudiiaiulAyusy
was fnthirmuadinmlifinmaiuasnmaiiou Usslomdldviuiunduiuauansmm
o1 Miviuduvens Wudmusznevveandes Wethiaudyuluiuuasefingdadunamuny
wuunils sAafugaainsiuvdiaudiionin “gaunamiegalnda’ lnoszozviisann
wuuasinaudFondt “anueniida’ fensiaglifisvezdunitaiueniviaves
pudyy azinamaiiouvuinvens deannsathlvliusslevidlunsiviayunsaling o
b.anlo @ud ddnwugasinattauduiinsiveuratauduan Hanulas
Asuuas finthiinszatsuas I wadioumiity Usslesdldvhuiumdmiveuasndu
audihdaduaudnrasuandotiaudiluiuuasmuiy asnuiasmuiuaznszang
panInNgAgavds Tnsdanidusoundsdfinssaseentuliieniu wuiidieedatuiion
fananuazFenaaiin “elniavesaudiir’
n&aq

ndestunm ve ndeadesy 1ugunsaltiufinuasiagviouaningriiuaudveandos
Junsdrasanmmauadituiinasuuianlivas @duaenmdssnmeng 4 wag/miemsu
A (Image Sensor) Yudiniuninunavuianluas newdrluriunszurunisaslmdu
ANANBANIT



¢lo
a 14
®. YUNVDINADY
ndesarenn duidunsodiad Ay TunianiiTauinisunain "ndes soudansn’
(Obscura) Nfidnwauzilundeosiin (Dark room) wazldsuniswauiunses ) lnegnfiaiug
Autiung Jandestagiuiannsoutadulsziansngg 1o dadl

o.0 Nasland (Box Camera)

< 4 d' 1 [ o £ =l 1 a{' I =l £
Wundesnliinalnadududau Hruwngaudasnsi 819U @ 139 ee Ul
) =3 = 2 o & a a P a A9 v v o | 1
FUNT WALIANUSITALNBSHEIUNAUTEIM 0/po NABITLATNTLeLTARILE o 1/§Imsuulﬂ
= q' als A9 v o a & 2 ae
fﬂumlﬂawqm YUINVBINAUN A UNA DI RAT 1 NTUTAUIUN oo, obs KAE Do U
gilnolilduIn oo Al ogalsinundesiialanesulanluanmiiiuaiiome

AN € LARN NADILONT (Box Camera)

fian - http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html
oo NABINU (Folding Camera)

Jundesiifivesdinviniussminsndesiuiaud awnsawu wWiv wietneenuils
uaﬂmﬂﬁ?uﬂé’awﬁm‘j’ﬁqLﬁmmmaqg%’mm wazanunsaUsuasuausvestnne sl
ManesERUINNEeTY waronaldiulinaudnde duildenaflvinasiieg Wy obo, obe was
oo LUy

MW o LA NABINU (Folding Camera)

s - http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html
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o.m Nanssand (Reflex Camera)
nanasiatnlieantdu b wuu Ao

oo HUUAUER (Twin Lens Reflex) vnndienaFeniindes TLR daas
¢sumnufonnnluationou ndoswiaifioud b ¢ audsuuimiiiasfeunindrgros
s ndaiinszanidusagyiou shligmesueaiuingiozaels druaudianaimihigy
uas iledewiulugsiidy ndastimdndiaudddldsuedofivosndodivy (View Camera)
wagnansudbiaes (Range finder) LlWdieiu Ing@nizaiunsauesnmaIntauunassla
Tnganndadliishas wdwesnimandesuasidazanauis sglsinundosdaiiddoids
dosnlfiaud o i deegluuufsdetuuariu fofunmitueafiunnaudiuu engagl
witeufufunmiidns Fudeninfneinmsiaifieuainnisdndiureanin (Parallax) Bl
msnegUlnds visduesamazgnineenty winauesivesmesn i dunmauysal
fnnu Bnusznavdanmildiufitesuasnimazndudreifurniane venaini ndesuiiail
drnnazaswaudlild Sududeduliouuiy fsuilderadvun ebo, blbo 130 m&
. Al

AN avey Lo LL‘U‘ULauﬁ@j (Twin Lens Reflex)
117 : http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html

o.mlo WUUAUARET (Single Len Reflex) w3ai3un31 SLR dafudilasy
arwfisnnnlutagtiy sizasmnuazdiiesonsusznounin uenantu Ssligunsalineg
Adsmiuldunine ndosvindannsonenuaswaudld wazlifionnisisiouainnisen
drunm (Parallax) a8 mswldlaudiidevimindnaesnin wsseedn waztufinam
oehdlsfimundesiindiideideusu Ao ermazdigaldiemmenisnszantuag vednsan
45 paen SnUsznInds Wenedamesasiidesdiann onvilnAnnissuniuls Tnsamedn
ihludesudnt oravhlidnsitunsenunanlald venandudiediosuluile fuastios 019
WlFnsueannitdeuaslidaou mssiinsasounatsaiinszanuazUsaunieludn
ndos Mldenuduveaanadlils ndsssmandiaudinsduunldsyuutanesiugah
Tildenuisivestmosldgeaunn mawdsuruinvesgiuuasiiunn Aduildtundoiingd
WD end, ebb, oo, bbo Lag eeo %ﬁauaqmméfaamamaargﬂ%lﬁma
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AT e WA LUULALALR 82 (Single Len Reflex)
111+ http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html

o.€ Nasaan (Miniature Camera)

naoadn (Miniature Camera) %50 naesilnes (View finder) unaaun
38037 L5udlAes (Range Finder) #30138N71 NABY & 1Y, 11M5§1U (& mm. Standard

Camera) N5l URRLIUIANIATIIU A ¢ 1y, naewilatiininsigadmiutnainin

a o 1

admAsiau wszeanwuuialrazainaulglunisivie dnsuiafesusunnd wagluusulma

ANudn AnustaneswazIwInYDIITULE ndesilalildnvanziinga 1die s1ATliwng

CY 1

3 Y a A ! a a = v 1
n egalsimunidedefenmargoraine1nsiaiieuainnisandiuveann (Parallax)
egnanegdlndndn e e leeninuinsamsseztnuesn nAseg AuasusiuaUd Aavay

wilotaudaneguidnies Tulagdundeswiailiwamuilildsuaudls wazligunsaldug

UsgnauununeIavhliiigleundesviinilognoauais

AT e Wain NEDEN (Miniature Camera)
111+ http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html



o.& NADIANNLAY (Ultra-Miniature Camera)
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o

naauaniveiw (Ultra-Miniature Camera) #3anasatindu 1Wundeandl
LY Y] a I3

UNNRUALUIUIN NENATA UTUIALE

v =

A @1115anNARM U LAFZAINAUY WALEIUITOWBUTDULND
JUn

namlunsalnladlvidgndresudaunald ndesslindusuntdindeddaednluds dluuiu
wiauludndes 1M oo wi. wazndniues eeo

MW oo WA NABALANTALAY (Ultra-Miniature Camera)

fian - http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html

1% C A - 4
.0 NAINUIFINUN (Press Camera)

I3 % a IRy v U A a ¢ W ¥ P |
Wunassiesnuuulddvaudiuntdsdefun danassilauialug)
AUUTENUVBINARIARIEAAINUNARINY Aadluala (Bellow) @1u1sausuiingugalaniy
#99n15 UNAnNaesrtadltiuiay ebo NIaNAULNUTUIN b e/cX m o/c 17 kY & X &

Wesannnasaiiuininunn dely dnenvtdsdeiuiuasinvanstutagiuisiuanldndesuy
AvviouaUdlAg U

o v o A a
MW e LEN NADINUIFDNUN (Press Camera)

s - http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html

0.0 NABSlNgY (Studio Camera)



[cd

vasadeniindesds (View Camera) undesiidouldmuiudoguiiie
33791341 ndewiniifvunlnglafidmdnuindddmunsizdluldunsuenies
ey LLaviumﬂsnﬂaaamL‘Uumammm (Trlpod) 3095UAINADY Wauw%ﬂmaawummu
HduunuSivunasineg W oxe 43 éxal m o0 11 UaY coxod 13 loroguiadaanansa
nonflduoenlaviuil doflvesndeuini fe wlummmmimLwaumﬂmimmu‘uaamw
(Parallax) warfsaunsaneniuniniivewesldoned wsiinesvuinlng vinlidiy
seasdemvernmilesTuiindulsd eswninsvanvenesududnusznouludesonm
uenaniugannsauugmvesnmldmudomnis eglsinundessiadifdodeiou fe
awiiAnTufitesesnmiuasidnumsiandunasndudienn Snaninazlidaiou Feug
degudedldindmaauiiaaendesuudetainn wazaqudseedldliaiuisaueininla
TaauluvuzuTunuALtn

AT ol wcin ndoslngy (Studio Camera)
111 : http://www.atom.rmutphysics.cormn/charud/oldnews/235/cameral/content2.html
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0.c naaamﬂgﬂmasﬂwu IWDINUITaIANLAY

0.%.0 NaBINYFULUUAMBILe (Stereo Camera) 3BL38AIINABINYTU
aa . . I3 Yy A A aa o Y )~
@1uild (Three Dimension Camera) ungasfieenwuunienigglanils ludindeqayil
¢ o oA v = & = v ] o~ <
wud b /1 Weae3Uagld b 21 Fanrnusnilun niiantnaruewiiu kagn i b 1y
amiinddeuediu daunniisdesisdinnuuanaadudntes Tunafignmdnwosil
dosldinsosgniniiiay Jaagyinbidiunm o JAldegrednau
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MW arem LEAs NBsBgULUUEALRBSLE (Stereo Camera)

fian : http://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html

0.6l ndesmezulnaisesd (Polaroid Camera) Wunaasdiaguiile
aewasaglanimiuil wszdnszuiunisaedaegluiiildy afanmnislunadies o-m
Yt ARz dunwIndan (Positive) nassvfintinunzlunisldauiisesnisaing
555U LASNDI YUV GﬁaL?wﬁﬁa?\léumﬁfﬁ’ﬁuﬂé’aqsuﬁmﬁﬁiwmﬁau%'wqq

::4' 1 < 1 = 1 QIJ
waznniilabifiauamunulilalinumiiouruiunsaieguing W

A oo UER ﬂé’aqzhﬂgﬂiwaﬁasﬁ (Polaroid Camera)

fian http:/Amww.atom.mutphysics.com/charud/oldnews/235/cameral/content2.html

o.c.a NABINEIUNINA (Aerial Camera) iundosfieanuuuanld
NuamensTezUsemasiiiy Sdutninn asetuiedosdu wiesueameaiionts
degdnaviovuniinneg dulsznevtesndosinignesnuuufiesiniiolfnuams
Feldannsaftasthanldlusnuiing Wlg
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AT e UERY NEBdE85UN98 A (Aerial Camera)

fian http://Amww.atom.mutphysics.com/charud/oldnews/235/cameral/content2.html

o.c.@ nden1e3UlAU1 (Under Water Camera) i undasiioanuuuu
dieldaneguldunlaeanie findetussqeglunaoiudusaiuundl wasnumonsInuYedt
nsmuAitainaesyihuiuiivuaualegn1euennaeIusT

MW el LR ﬂéjaﬂd'lﬁlgﬂwﬁ'l (Under Water Camera)

fisn: ttp://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html

0.c.¢ NaeEEgUINNTeIanssm (Photo micrographic Camera) Ll
NADINoBNLUUTILAY EIUTUNUNABINITAEIUVEIEAIG moie A4 @oo0ie AINABIILHE
Whiundesganssal asnsadesulanudenis
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MW aroel LARY NEBIA183UIINNGDI3aNT3AYU (Photo micrographic Camera)

fan: ttp://www.atom.rmutphysics.com/charud/oldnews/235/cameral/content2.html

o.c.5 Navd3lus (Repro-Camera) Wundesiieanuuutiioldivaunis
furiiedeguatedu nnuenduaznangnaninusiigg Feiagiuuuuaraduminainegis
wianmanlimnuadedidnvasduunusey

M are RS Naas3LUs (Repro-Camera)

fisn http:/Amww.atom.mutphysics.com/charud/oldnews/235/cameral/content2.html
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o.c.e naosaeguauligs (Hish Speed Camera) Wundesioanuuy
wieldivnuneguils AdeanisaneTngiiedoufiognninin Jandesssuniliansoay
19 ndesvliatinnulivestnnesaswnn onvldmesuantuvsegnsyniaudmdila

MW aroc UaRe NaBIA183UANLIEe (High Speed Camera)

fian http://Awmww.atom.mutphysics.com/charud/oldnews/235/cameral/content2.html

0.6.& NaoIn183UadInTundnninvuInian (Microphotography
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Mosaic Capture
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In cormventicnal systems, color filkers  The filkers let anly one wavelength Az aresult, typical mosaic sensors

are applied o a single layer of photo- — of light—red, green or blue—pass caphure: 50% of the green and only 25%
detectors in a filed mosaic pattern. through to amy given pixel, allowing of thes red and blue light.
it to record only ane caolor.
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Foveon X3 Capture
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A Foveon X3 image sensor features  Since silicon absorbe different wave- Mg aresult, only Foveon X3 image
three seperate layers of photo- lengths of light at different depths, sensors capture red, green and blue
dedeciors embedded in silicon each layer captures a differant color. light at every pixel location.
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Each screen pixel is represented by three groups
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Photoshop color picker shows the
R, G, B components that make "yellow.”
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=Ll PANTONE® pastel coated

PANTONE Yellow 0131 C
PANTONE Red 0331 C

PANTONE Magenka 0521 C

PANTONE \lw 0631 C

PANTONE Blue 0821 C
Type a color hame to

select it in the color list.
PANTONE Green 0921 C

PANTONE Black 0361 C 54

AN - wanslvunduuy LAB
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ea. Electro Optics/Infrared (EO/IR)
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00.0 N15MU91UVBY Electro Optics/Infrared (EO/IR)
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- Far Far IR 1000 - 40
- Far IR 40 - 6
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