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Flight Control System Design and Verification Process
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(Chong-sup Kim)

Abstract : Relaxed static stability(RSS) concept has been applied to improve aerodynamic performance of modern version
supersonic jet fighter aircraft. Therefore, flight control systems are necessary to stabilize an unstable aircraft, and provides
adequate handling qualities and achieve performance enhancements. Standard FCSDVP (Flight Control System Design and
Verification Process) is provided to reduce development period of the flight control system. In addition, if this process is
employed in developing flight control system, it reduces the trial and error for development and verification of flight control
system. This paper addresses the flight contro] system design and verification process for the RSS aircraft utilizing design goal
based on military specifications, linear and nonlinear system design and verification based on universal software, handling
quality test based on HILS(Hardware In-the-Loop Simulator) environment, and ground and flight test results to verify aircraft
dynamic flight responses.

Keywords : FCSDVP(Flight Control System Design and Verification Process), HILS(Hardware In-the-Loop Simulator), ground
and flight test, linear and nonlinear system design and verification
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& o)&3le] E#M(rim analysis), NFZ S EA

(open loop response test) & 3153 A(load analysis) 5
T 4 ik

D EY 34

HlgAlo] #dA EFaE F37] A bE =F
B9 B Aojol5 22 JHE YHEER 44 A2
= Wt oA WHE AL HigAo gL

Fe71ol Aste A} 2 wgAES 38y A F

o 2% HAE HFE B 4EF F YSoE u]

Z

kil
2
T
K

1
453 & ge 1B etk

Aus}t a1 B4 FASH 2 d89 e oy 7R
RS X GV EY HIE o83kl o
7 ZF A g v A ZAPEE o183t 87
ARE S B4L AN 4 ok WA ZARe] 4
$9E ARz 23qdost A2E ¥ ARUgS v
F(pitch and yaw-roll doublet), WLSS(Wing Level Sideslip),
WUT(Wind Up Tum) 2 Htf 360° £7)%(maximum 360°
roll) So] ¢tk

3) k&34

S BIBAIE Ho 5 JEXE FXHow
sk e g EYFAN o8 7K J18s 59 3§
T & AF 3F e 7 2AcEE AWHL
)R] 7]E(maximum and minimum balanced pitch), 7|2~ &
Zl(pull up), 1g L -1g Aelol| A S(roll), (elevated g) AFE] o)
Ao E, Y e(rudder kick) 2 23 WX} Aol
and pull up)ol © o] YTk o] W, 2} Qo) YL
ZFHE FAF Fol 9 Ju2 BRASAY, wpgke
E 2FYS 7k W (capture)o] ATHI
4. OFP 7HY 3 MAJZH 3 7

AN BARES B ARE HRAEHe A%
sha v, ANZ A% 879 HILSS 749 o), 3
7191 FF== FLOCA AAE vigA Y S Heshe
Y, YA 2ZES|OIE OFPolzt 9Tt 1% 62 OFP A
% 23 H934 ol 0§ HILS 73 ey, OFPE
A B AZE Y 2FEE SN0 AF = A4
N2 A4 HAER Cooded} AZES O] Tt
W= I E(handeode) 2 A ALt 2AE OFPE TR EA]
F(unit test), SAVV(Stand Alone Verification and Validation)
9 ISVV(Integrated Stand Alone Verification and Validation)
& B HesdEok

4.1 HILS &4 74

HILS#7& 7ide FLCC ® o) 71A AA)7) AwE
o183l YF71e] BAS FASA TR BANAT @
Zoltt. 19 62 LEFAIF I3V Miapgeld A
AstA™ HILS #73& uJeith F2E  #HFE(host
computer) = ¥-¥7] Td 533 BEy R JEd do)

HOo - 2% - MNARSE =24 M 14 &, W 8 & 2008. 8

HE AF8h AFRE 1459 FUAAR(CPU: Central
Processing Unit) 67]9} w28 1.5GE ARkt JAES)
(video mixer)E DAAYA 7](image generator)oll A A F-E &
A% ©lolgwlol2d] AW W AHZ|(HUD: Head Up
Display) AERE FUleted AdER  FFEY7|(display
monitor)o]] A&l A FZAFAX(SIU:  Signal Interface
Unit)= 33719 =90 48& T2E 3AFH| AlFs}
m, TXE AFEANN a7EE 27 A% 2 U B
d3 259 83 22 AITE F=9o] Auld AFF
o 32E ZAFHY AlEYo)A TE2T3L ¥ EFKfortran)
3 C o2 FAE dom i FYAMIRE o83
of ARES AlEHolA dth AARES 64HzZ F9)
He 253 48 ¥ 2dy REEERH YYHES AT
o} Feggir

FLCC 37 TIALe] C4000 A9 CPUE A183l%e
o, 3% T2 Hol §li CPU 7] JeiE A2 + U
T2 AAEHY itk 32E AFEHAA AT 337
A ZE ETS(Engineering Test Station)E E3}e] FLCCHA]
78k A71AEE WATE Fo FLCCE Agdith 19
I 1553B A& o] &3l SWMCE ¥ 23 ¢=dolHE
AF3hH, SWMCH| A Al4td 2FH % (surface command)
£ FLCCE t}A] Ag"ch 183 FLCCEF SWMCHA A
TEH 2T WEe AAoAs FAFoEZN V)
7h AREEHAl E HE 2TY BHES 2P HFHoE
7ol AFetA d 2FH Ao HL EISE T3 £~
E AFHZ Agdck SWMCE A8HZ=24 PowerPC
MPC755% AMgatgon 3% Txm ol gla, FLOCSH

OFP Development and V&V

Software
Requirement

Software
Design/Coding

PIL
Unit Test
& integratior 3N

~CH.

SIL: Software In the Loop
PIL: Process In the Loop
HIL: Hardware Inthe Leop

HILS Envirehmenit

Cocl
Image

Generator Terrain DB

Signal
Interface
Unit(s1U)

Propulsian
fAass Property ;
Hinge Moment :

Computer
 iFLeoy

Process 1 : TControl Law (Autocade)
Interface i }Note Legic {Handcods)
)] i i LGain Scheduling, .....

.
( Flight Contral System VBV, Pliot Training before Filght Tast

19 6. OFP 73k X} 2 HILS $+7.
Fig. 6. OFP development process and HILS environments.
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BAS sl CPU BE o] 15538 HEs ARsgu)
223 SYAAE RTOS(Real-Time OS)ZMW VxWorksE A}
B3

4.2 OFFP HE

Hg Ao 2lo] X 3E OFPE #353lar, FLCCO| A"
OFPE 23 BAetd THREAT, SAVY, ISV ¥
FMETS} 2+ AR8E A% g o183ty 9rigich

4.2.1 CI/IREAIY

DRSPS HAE AZEold Hi vee] AY
08 AREAE FEE THEo] £TEY ] Rgo] A
Hog 8 VlsdA] oAFE AFske Agelrh =3 W
7E Zgo] o ZEgd FE J%EE Zoho] s
o SZEC] AAA B + e 27 -E—XHX% 3f

23t g MY 5 o BYEEAES 4
(specificationy 7]dlke] EelulA~Al&(black box testlng)ﬁr =
Z(code) 7kl FlolEubA)H(white box testing) 0. & Vs
T Utk EAR2AES Q1Y guidted &Eo] RAAQ
gol ARG AFdhe Aol spolEdaAlge
a=d AEE 24L& I= GER AE5shs Algoltk
ol8A “E&H APTE(test case) 0. F AT T S(test code)E
st dd gt 29 e Foskun AIYES A4Y
o @93t 28 o] ddEe @ 2] wwsie Al
¥ AHE ZA

4.2.2 SAW

SAVVE AAE A EO] @7 S(software requitement
specification)of] tfa] 7iF3zA HAo] Bl HFdhe A
Fog g4EURE ’f-ﬂ-k%] of7} VeER AN s
A iR PSR Adelth AnEdolE vEn 12
3}7] W&o ETE(Engineering Test Environment)”} £31% o]
ARE S 3@@ %BJ} $1o} ETS(Engineering Test Station)= <l
Yo7t Yske 4Ee AAstd FLCCE A F-8kaL, PI
{Processor Interface)" FFH 98 U3l FLCCr) daksh=
2E RS RUBPORH SAVE 598 £ ik olefd 2
% WHE AZEYY] A 2 39 Tl 2aEHe vE,
T wAHe A9 % £eud oX W RANE
(maintenance feeyS HIH O 7hAaA|FITh

4.2.3 ISW

ISVVE B3A12=3 87 sloa] 37 %‘35}@ A
NS AH] Aot 2Tkl e O e

g Az ISV AA ETESH o] &35
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X%Mfé%‘ﬂl gt &3] vhee 3 %* T Slofok
L& HILS 370 FA=o] lojof g} wela] OFPS)
& A} 2L A z"oly A4 Flrge] a4
79 gEHol2E 9% =gl HEE 4 ok
4.2 .4 FNET
FMETE 8127 Al2de) clgidog sae

=

3

:ﬁkﬂrm_urm
On

A
Alado] AsHfailureyS 7HASI AFHS Husld AZRS
AZAA Al2="lo] AT (reconfiguration) H =X 5 73}
& Agelth FMETE WAH ETEZl B3 87014

ETSE o]&3}e Zé'%" AABEL 2FALe] Yo thgh 3
2719 wre-g Feldith FMETE AAAS] ETEZ B85
o] lojof 3h oF- Aule] AgkS AT 4 Sle EIS%
FLCCO] U3 AgS AL & e A7 dofof gtk
FMETE ZZAP} A% XS 3ol 234 2 vid
e Asol FoE AAH HILS 37& FAsfoprt
3tk 1ISVV B PMETE 43 Ao o7 714 44 99
g oggy] FEuolE Wolls TAE AFEA A4t
of Aggict

4.3 FoIEANY

UubE o2 HILS 3749 = e HigAlogas &
oot A"l el dis] #4EE s AREstaL SILS
(Software In-the-Loop) $73-S nlgiA|oI 2] ZZo] ARE3
ok webA BIPAES FEr] ol AEzRA 3§ FE
e 2FA FAS A3 FolEAE SIS 79 HQSE
ol 43tk SILS #74L 17 6o TAEZFE vishA|
oHA.e AL8l Ao FLCC, ETS, Pl # simon& ¥ 5
2 eth HQSE o8-8 #RIRAPES 284 Wrhd e
2 7PE BHsH *l«%ﬂ‘“ upgolh el Hg3kAl
vlgiAlol g A g x2FA 0412/%%%2% Al ol
AFH A% 2 239 V& Lo Ao TYE A5FE
TEAM fde] woAtaL lom HA 2FAPE FAT
& Je Aol 71 F AHolth TFAPE 7l EAR #
3] ol ARES T2 o|SAA TiHAT 4
Az AAMAZRA ol2s A
Bl e kol s A
A vlartE reEM 9] FxRde] g ¥

et OM 2 f’"ﬁlﬂrﬂ SIG]

F= §17]

=

7F AbH e} Mohﬂ 715011
S =8 AFshed H3ol
ZZW AFA vgA o HEE Hah:}.
5. HISHOA| AR a3 Ii
HILS 7oA A38sle A4 2
& @&y, SILS Wé@ﬂ*ﬁ JE’A- & o]-gsted |8
q.

""0’

Ao HL Hesidoh E HoxME aFEHV) &3
Alz=d] Faks Arstkn AEE FLCCE 3710 g4
o AANEE FREE B L BF diF) rjedth

5.1 HigR| A AR &at

aE 7S nBFEHEY] vgAeir s A 2 AN
FEg Jepdh v oA 2" 4L IA STERR
v sled, &Frle] O8A4 2 23AE TS H
PAHAE 8l v FLCC, &y 8 st
71 918 /A BA A (airdata sensor), B¥7] WEHE ¥ 7b

52T 2457 A9 BN, 2FA 9GS AT
o3t =E&7F Aolol5Y WA 2 v YEL st FCTP
(Flight Control Test Panel)Z FA1®Th
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Aircraft Major Component

Rudder & Brake Contyol Stick Rate Sermer
Pedal Azsembly Assembly Asseny
(RBPA), 2 EA {C5AL ZEA T (ASA) 3 EA

Flight Control
Test Panel {FCTP}

Probe Heater
Ansgermbly

Manitor
{PH:

Argle of Sideslip
Brobes (ADS)

Ground Test items

ompaitity} [ sor [ APT ] Fes AgI ] TAXI ]
Test
FCS compatibility - Pitch Axis Frequency Res. Autn-Rigging Ramp, Low,
Test Roll Axig Trangient Res. Disereteiansiog | Mesium Taxi
EMC Test Yaw Axis B ution’ 10 Chieck Anti-shid,
To. solhtion? 3 s
End-To-End Test | o ability Margir Wstereei:! fl{:::m Corfidence NWS, Brake
Linewity Test

29 7. A2 B R AR,
Fig. 7. Flight control system configuration and ground test.

g 23t e st=dojoltt. 1FFHY]Y FLCCE
a7 Al B AN, wiEAojalxade] FaE
(loss of control)ol] ZAE] 38(triplex) 2.8 745 Atk

2) F71BBAX

v Aol He] ALEEE dF7]e dE ARE H58)
7] 9130 370] IMFP, 270¢] mmHzt 24719 174e] o5
AA(TAT: Total Air Temperature)?} A3t=]o] ot zhzthe)
IMFP= A <(static pressure)? ZH3Htotal pressure)S =743}
o 3%, £5 9 wEZ JRE AFec)h vnyd Fu
T rlndd FR7125E 27, IMFPRRE 1719 ZR7}
dolA 35 F2E JIAA AAEY dok e x4l
A ARE FLCCY 7} Adz dAdse] &% ARE AT
gHeH7).

3) #AA

FE719 A& 3 REE ARE 537 A 44
37}2] RSA(Rate Sensor Assembly)$} ASA(Acceleration Sensor
Assembly)7} Z2F=]o] ). RSAE o]-&3te] 2 &9 714
T8 SA3H ASAS ol 83l 7 W JIEEF W 7}
& (normal and lateral acceleration)E =A3lch AlAe] 9
A FERRES 48] 98] RSAE 7-E(anti-node)d,
ASAE AR} gl viti(node)ol]) A3Hgick

4) &2

ILEFAVST FF7de A - FNe] QERK FAE
HX 2 & AE 9% ZFEINcontrol stick)o] 3}
AL, A - 3 AFol st 294 E HE A -

o S U FA(rudder pedal)7} FFH o glom W

o]Z¢] Zlso] EFEO Utk FFUY FEE AT
PLA(Power Level Assembly)s & - 3ulxle] %z

rr

# 3

Mo - 2% - AlABSS =2X H 14 &, W 8 & 2008. 8

4 zo] =0 ik

5) FCTP

FCTPE 3-37) MEaAol F=e v de AT
Bz FA2 wgAolHE YA 7] FojE Aojols H
AolFxe] WA, FFAE 2 EoiE(fluter) AEE AT
A=9] 8 715 (automatic input maneuven)® #L 75E AF
B 5L 7] B9¥ WS (parameter)o] mEl ZFAM
Aele] o3 ZEEc

5.2 X[&AE

H)a) Foje} HAH AGAFL ZA F /AR v &
QEH, BgAAALTE A 7 7k HEALREY
83 AE(compatibility test) 2.2 s 4 Slth B]3A o]
Al&El AEe FLCC #9EE IANE, 728548
(SCT: Structural Coupling Test), 3%+ B(precise function
checkout AED) 2 325 7)A F(APT: Actuator Performance
Test) Fo 8 TART MBALY 334 B2 FDAE
(end-to-end test), A1 5843 AIF(EMC: Electro Magnetic
Compatibility) 5¢] JoH, 7A€ Al=de 71%#H) &4
& WrRgith a8a A4 gl $485A 3 (low and medium
taxi)o] $1ck

1) FLCC Ah&8 gINE

FLCCE 33719 &3 Fol] FLCCr} HIgA oA 2H
3 #EF LRUY Y& 2 FARe] A3t Ads &
FeheAl glshs Aot

2) FCS AEL

FLCCE Egshe H|gA|ojAl=¥le] LRUd thh A
3, LRU 2] Qe Ho]l~E H4, FCSIA AlF3He A
7] 2 5 A gt waAoAl A F3e 2glske
Agolch AR AS A1E FELZ= Auto-Rigging A2
A=A M A(system confidence check), D/A J&8 H7
{discrete/analog input and output check) 5<] 31tk

3) SCT

SCTE HIgAI S 9 vl g Fr3y] a3 +
Z% E(coupling mode)7t EFE FFriel kB4 AR
(stability margin}E 6dB o] RE EHog s =
t} o] AelXE FF) & A e 7= AFH
RSA9} ASASl 2& #ANA7E 45 s Yelle
AA &3 coupling effectyS WR|3H7] s AL 94A]
2 A¥AZE olFd] SCF AAl] Bag dolHE A
Aela, o1& EdE A9 SCFE nigajolyd] vy
Foll <H3A offrt AA FEFIVENAM FEIT H=THE
RIZH

4) APT

gg7Vgol AzREWUT FUAFE L Aol = FH
oA Fashs APeE FURE7IY AeE Fdske Al
Holok Hale JAe FZA Y(qualification test) R
ZAANacceptance tesE T3 FU2E71E HF3AL FCSS}
B3sled §4=E 719} FLOCTES] A7 QI #Ho|~E
EE HAY ¥, Fdav)gels AA 2FHE AZ351 Al
L 3 AFIEo2E FHE SEHEA(frequency
response test), - FEA(transient response test), Y=/
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e el A28 A Al$l(resolution/hysteresis/linearity  test)
ol Slth
5) BlAAGA 2T ABA2E BEAA
nigAl oA 287 AdEo] e NEAZER] HH
olzsh 715He) BRAE FASE APl AY F2e.

25 A3A)F(engine un)S 3 HAA] A A 2 El(avionics

system), § - H5J(power transient test), NWS(nose wheel

7

steering) 2 ArEAE|(landing system) H 7 Ho] it

6) EMC

FF7VE] BrVAA 2" As WElE Fske
AEe® Zwnld(fist flight) ol vlsibAda Hwsle
AR} 584 Ao wAsEA H3Ashks Ao,

7y FEAY

FE7VEANA BT dEE FAE o FLCCoA A%
B o7t WA 7)2 7] (onboard recorder)ol] A& A 7)1
Ha, wigAEs sk A4 BA4(ground  control
station) & HAIZE AAZHo]l HHEA HeAE FRIsh)
A Aol o8 3l HigAEE sk A4EAA
2 dlolEE Huliy] 93] vt AlEel 2EW WHEs 4
Aol AFFAHE dolHE ASAA ARG FHE
AR & Hlm Bk

B A% % F& AT DAY

A% W 2o ARAHO] EPED] 2EulAL el

A
= }‘]3"@» @%}-—%’é} _]91 E’l;z}_‘%i(nose wheel steering
"”X] AR (anti-skid system)®] % o

=5 z%° 7
6. HjAIE
AAEE B3l a3 shA] ABe] wigt A
& SRS By gL Aoy & g8 A%S
NEQTE 7|Fe R Frishe HE daolw 35 Ade
EXEH AEd §87] 249 HFEAAE Frishe @0tk
B "o vigAg Aa <l 2 PIDS AHES ¢

s EWM@ g sl 7iedch
10 o35

H! Aol #del AT @57 4 tXE 2
£ A5 2E Aveld BE 45 gl $USA, X
Z=E Z3Hcontrol  harmony), FAA & Al(control  linearity),
PIO, A&7 (stall waning) L EHAE
capability) 5] 9tH1,2]
6.2 HIEAIY &5
Mg BAe ma soz AAE sl
AFshaL, 37 AE 8T =PIDSHE ,_..,o}»—l] o=
7k 7‘“’%’: g7 M A4ge] FF Aok &
71 A @7 == Hisia]o|(flight control), o}T( oad), 4
gL %%ﬁ } B o] RopEE dAE o]
),13-', HIAE Algle o758 FEsty] 8] Aol

=5 2(trim  system

off of M o

&
;2w
§

yH

I

c1oket 7S B AFE: & ddXe a7E AF
i wisiao] FelA -r6§°l% Aol thal 71

wy o %
Ao

=
A

-5 7 Hregression test)
o] g 2 HEagdiie RgAE Ans 7
S 5% sk s8] nlaAo RS
tod Bl AlE S Agelshe S A o A=
F 7} FLCCo| 29 o] WA RS FaaiA e,
HlgAloi 2 g A28 OFPY] ZH3E 93] 71&
B712 S84 Hed o] B3 7Hregression test)
. BB AojyAe] AR QR dFEE
Aoz, Aalx vlg o A(specific test points)of Al
719 g8 B 2FETE WUk gRkEll Tls
(generic maneuver)o] 9107 B4 AloPHe] Hgoz <l
T A A R ATEE WU V1EEC Ak FAe
Aoy AA E4o] wet 7SS geiste] Brigch
',\) ZZA] "ot
24 Wrte 2P dFZ J15S #8ske CHR
(Cooper—Harpen Rating) & PIO 71&& ol&8le] a4
V2 FHEAY dAYe] Holg 48 F3 a4 v
= oRE Fust10,11]. 7} 5F°l B 7ee A
uls), FAS(anding) =E 0| FAIA EZtake-off attitude
capture), A& B yERE &AMz EAYFH(pitch and roll
attitude capture and tracking), FHFFH(air-to-air tracking),
-H:Hx]zﬁ(alr to ground tracklng) Sol o, 7l BFe
A level 1, 2 2 328 g 4 Urk dAUe]e] dlolH
2o 1:3_9_3} A8 F7FsKdive), SDT(Slow Down Turn)
5ol ok 2FA BHIF BlgAEL 33 3k 23]
HHEE o] AAjE, 35F 29 ol ZFAPE dAE H
71g WEle & #E3 < HQR(Handling Quality Ratio)=
Kk
(1) Hy=I g
A ggrle AdEe Wrke 59 59 A lead)
Fg71E o83l o /A 715& st Wrigth
FYNFoRe AT FFNA HE 2 #A 7I5E
¥k 1-g 4% 27 vlg(straight and level flight), £%
sl W B QERA 54 Hokeb] A s
H]8l(acceleration and deceleration), Ab+| ¥W3le] WE HOW
& EAL 3718}7] 938 7)S(pitch and roll correction) &
ol gtk Myt 71EE Hould] Foll PIO A, TFAL
A B4 9 2] vy o458 24 %7} 7\
o ofAst Hrhgck
2 ol - 2=H
719 o] - 25 Al 2FAEE Wrish] A 54
oz gggr)e g4 % T SF(crosswind)H 22 917
z70) wel Frigith o|FARY 2HeRe 74 FAZY
o Ak o}F L(normal), FH E= o] F(minimum nose
wheel lift-off) % A2 £58 o]F(overspeed)l ] 2HTHE
F2Asle HA AR 4% 73%0}5’_ FAgE AEAFLS
é% z780A #FHF 45E BBk S5 S{crosswind
landing), 9524l & A& Pl & A& Hriet
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Flight Test Pracess

Test items/method.....

TestCard Training

Flight Before FT

Test Plan

TIS investigation
{engineer)
Setupitestitems
& seq;%@e,

1 Monitoring
) & Advice, .
. Briefing
DampingFrequency Room

Control law operation
Max. performance, ....

Test supervisor
monitoring
Emergency
management, ...

Real-time simulator{HQS)
PilotTC Training before FT
Estimation of Flight time/fuel
Pilot consume, test process, ...

Final test
readiness
confirm, ..

Flight data
processing’
saving, ...

- Flight data monitoring

{HQ, 58C, Load, Engine, .....}
- Test progress - Test Conductor
- Emergency management advice
- Test'Safety limit monitoring, ....

Flight Test ttems

[ PIDS(Prime Item Development Specification} ]

Control Harmony and Cross-coupling
Pilot-induced Oscillations {P10)
Pitch/Roll/Yaw Response

Short Period and Dutch Roll Oscillation
Long-term Oscillations, ...........

| —e

OFP Regression Test

Trim & sustain tum
Doublet, Sideslip, SDT, Dive, Roll, WUT, ...
AuA limiter chack, ...

Handling Quality Test

I Pitchiroll capture tracking

L Take-off — attitude capture

I Formation maneuvering

I Landing{normal, crosswind, offset, ...}

Flight Data

L Frequency response, ......

Flight Data Analysis

Basic Stability &Control Test

Control Law L Doublet, Sideslip, SDT, Dive, Roll, WUT,..
Update F Crosswind landing
’ D L Landing gear transient, ......
Flight Test # # Satistied? No Control Gain High AcA Test
atisfied? :
Result ) Tuning AoA limiter check
! S Do oy s,

Database P Ty T

Complete Update, .. M__

[ Test Card ]

39 8 HlAAY AR T,
Fig. 8. Flight test process and structure.

7] 9% QA= (offset landing) X FF7] 71 LA
o f=FEF S Hrkebl A% AohASE(formation
landing) ol 3tk W7} 7|1E& =¥ B2k PIO B4, &
S5 54, HA(touch down) =F A5 B 2T oFf
5o ZFA W7t 71l A% Hrianh

) AT Z3 A F3

54 AY99dA dA g AL 23 9 33 s
< Wrpehs 3o Az 4 VRS IF V)5S 7Y
Fdtt 2F o gs FE2$(smooth) 715
AN aggressive) 715 TRt 2FA WL 7|Ed oA
tod Brigich 7 358 PIO AR, X Z2F o

£

FANEE B, AFUH, 23S P 82 24
O

@) FUFZUNAFH

Ae 7)o FHFFH 45 HUEh] 4% A=
T 7Y FAH7|(target aircraf)E o] &3l o 1A
71%& st gt o] wl, XA7IE Ade(climb), 7
SH(descent) @ 4% 3 F(level sustained turn) 53} 2+o] A
A 718E s Ha, A dgrs H71E FESH
gk Bt NFEeRE 279 AHYE s 4% A

A (gross acquisition), ¥& o H7|E FH3= AT
ol ALFH(fine tracking)o] Ut FHAIF2 4352 Dive
Toss, Offset Pop-up, Strafing 53} 22 7|58 343t} F
dF 9 FoiAFHY Hrt FHOZE PIO B, T

AE B4, 2E7 59 g 234 A% o, 258
oo 25 W4T B8 5 254 B 712 9A
3ol Brhgt

vgiA oY Ao AFEE HolE Fejo] Alojol52
&, 0% g 3zt tig ola 374 Mg 3
o WAlinterpolation) "41& o]-gsle] Aojol5o] AFH
ot 2 AE 2352 ol WeEe] ki wsll o
3t Aojo] 5o Wbyt &) P FFE mIReA

o 1

i}

452 He) Aelth FAHE S=F FAF el
A L=E FANA WA 1= e B 337 5
2492 B Agoln SDTE 1wg FA3 Aol
S5g FA5 gaAA SEdsl ne 3¥7) 554
2 ks Agelnt

3) 23 B}

27 L 3379 NRILe BYHn 2FPYA
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54L& setstal Ao ek whdsi] g Mg
o2 7hA(doublet), WLSS, WUT, Htj) 360° 7% Zo
AU

(1) Pitch, yaw-roll doublet

AES 957] 2= 3 7l2-995 tAE
3] AT 2FALolh of lFelN HE5

 HEY A, 295 9 &we
B ARE AT & glon ous
dol4 gojemlelag Hrlss Ax
(2) WLSS(Wing Level Sideslip).

0] gl Fuleld Frlngze fRske 7S 9w
o, T'HH B F 7tEE g AESe oig e
B7ksk) A% Hwolek

(3) WUT(Wind Up Turn).

WUT 7152 8718 MEF 27 548 371k 7
o2 SR EAY A o) H(control power), A|BZE <HA
4 3 SR d 2F3EE Wrlshe Hxr) "

(4) Max. 360° roll release/capture

E/1FE B45E WHY 98 /5om 29 9
=H A28 AZitime to bank), & ZPIER, B 93t
)X QA @K roll-pitch coupling) E 7}=2 nigH o] 9
Y 5 Wrishe Axr} "ok

4 ezt AE B

W R 1 AFIN N olg BAE A
71 A5k BigA i Zo] dA] glon, AR
2 Aoy gl FF7] olg 54 sy g AR

olgr B4 9 3
APo)g % Hiwolgv]s

7
8

73 /3(speed  stability)
AR ggr] Al
- ol

o

.&I‘F_‘L

i

et Zﬂ 3 (departure resistance)S

7¥k7] 9% AR o2 PUPO(Pull Up and Push Over) 2 &
F HuE FA 9Eske 71F 5] Atk

6.3 H|SHA|E Hx} 2 HI} 2

ATE HBE AT WANFIRC] meh AP
st card AAISL WA DS FADT B Holae

HPAR-E S8 A 2 Al dis) 1&gt

ZTARe NN ek el AN B B
HQSolA A[g-AtAE Ziglo o] njgiAjgH o] de

Tt FAgTh 2TARE MY FAE AFPsla 98

aulo] e WIPAT 9 ANFAGelM Y FiFe) e &
T7) FEAE AS9T o W FEAA S} F7 M
AHtest conductor)= A1 Aol 7‘4043}7%1 ok wEgAY
S Mol @A, wiE e R @A i HlagAa Y

J

G opE oo ARIANE HEAes dEsm
SAsl7] A8 2EAE E@ﬂ 2 g 3 Ald a2 By
B SR o W FEIILA] FEdle] S 2

HlgAlge] Az}, 7% “’é‘ S ‘Sﬁxﬂfﬂw gt &
71 IAAE A #FEAdA o} 244 (Monitor  Control
Room)oll X A& 9 dlo]E] 4l "oEHE HstA Ha ¥
A AF8Hemergency situation)S thEISle] B 2] A(briefing
room)oll= #¥ QA Eo] o 7 Sttt vl Al
AZ A F(engine run), ZZH FQ(control surface check),

O
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anti-ice 7]% A7, Byolz W NWS ¥A & 33T,
Bl HE Y3 o]Fsth ol Fo AFARA e TEd
FGoA o 7HA] 71EoR vlEAEE FErh o o
EAAGME ANTLE 5719 ”EH HUEH3,
715 w2 AlY dolH fE4 IFE Bty AAY
AR5 AAsle] ZFANA gHTh F‘é G2 8T
Foll F37)= 7Wé ?%‘ %JE}

(ks 18 st #9
Aol Hlfﬂ}/\]@ HlOlEi-‘é-'- %’r’l‘?kaﬂ, ZFAL WA Y
| A2 ol-&&}e] PIDS Q15 E HE AHEgick

6.4 vlx|o{g & HM

MY Aners 337 mdd 3R, AclS
2 E4Y AoPHe] AL Base QAT MRl
WAoo A ATEE WEANA BT A4S AP
g NS AYS oAl FRE Ao EHe A

& %z ogst :got A A BEo® Uk 4 9t

1) AjololE2] &2 & gain optimization)

HI YA & %31{ 7] Zde| AL Hrig 5 3l
tk o218 elolHE wigtow wdls A5gsked Ao
o]59] A Hatol whe} Alojo]5E Akt whFgtt
ol w7 Bl PGP Q5 Y vj=R A4Y
H AojolFo] HA gFF o] wA FFo = MG
2) Aolol5e] AP ZE(gain tuning).

o] W& 54 °§°ﬁj°ﬂ/\1 g7 A E 2EAE F

A uigeg Alojols

= £

28 Wpgolth ol é}%ﬂ =] oja) AEE Ao
olsel A ZMH Y 14A55E S 2&E
Aoz Blég AR Al AR ol5S 2ael BTN
HzAon Aojize] WUtk o Agolt MR
F9gs 7& HUANE 5 TP 2 5

;}714 S st 22 ad A" Aoiried 9§
A7 BIEEXM ASS olgste nligA|olH g v
gt sk IE?} H] z 3l7] A=
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A sy mebd vigAoigH g gaHog sfdst
71 Ssiie AAFH AR AFsE pE Z2ax

(FCSDV)§ €8 2 3k

B =fdAe 15EE7) A AEE e &
A9 87 Mg FF7) AR 8FE FYH, aFEE
EA717] A AF F 6y vsA i EdA 2 A
4, 57 AT HAAHZN FdFEE @S5 A
Al B A HZAAR vgAE FE5 2 AE A
e Z2AMZE Aostgnt ole|d F¥stE dA 2 A
FAXNE AAFeZH AAY AF7|(KFX: Korean Fighter
eXperimental), §-917)(UAV: Unmaned Air Vehicle) & F-¢l
ZHE7}(UCAV: Unmaned Combat Air Vehicle) 72 Ao b
A F e ANPAE AN, AdnES H
Ao, RS EEAYIE Be TRo] I ud
gt}

tlo
=

ox o\ . fo
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