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A Study on HILS for Performance Analysis of Airborne
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Abstract

In this paper, the HILS (Hardware In-the-Loop Simulation) system to analyze and to verify the
performance of the targeting pod is addressed. The main functions of the targeting pod is
acquiring and tracking targets to guide a LGB (Laser Guided Bomb) to the targets. For the
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analysis of targeting pod, the real time simulate images generation of IR and daylight cameras,
sever control technology, and the analysis of laser transfer characteristics are necessary. For the
real time image generation and the laser transfer characteristics analysis, off-the-shelf
SDK(Software Development Kit) OKTAL-SE is used. For the servo controller, well-proven
mechanism in the previous program is applied to increase servo control accuracy. To analyze the
performance of a targeting pod in a realistic environment, 1553B, ARINKS818 interface and etc.
which are actually implemented in real combat aircrafts are applied in the system. By using the
developed HILS system, the performance of currently operating targeting pods in real combat
aircrafts can be analyzed and predicted. Additionally, the relationship between overall system
performance and each module performance can be analyzed. the currently developed HILS system
is expected to be a very useful tool to generate system development requirements of targeting pods

and to reduce any possible future development risks.

» Keywords : HILS(Hardware In-the-Loop Simulator), EOTS(Electro Optical Targeting
System), LGB(Laser Guided Bomb), OKTAL-SE, servo

Be el s~as ohn Ause ol
T o el A S8 BOTS 4018 w

=
LM E w0 AuE] e A 27e) A a7
2 olBow BA thldA EOTS 28 F4< £33
B =RdxMe 33718 EOTS(Electro Optical - ]

Tel W 7 25 e T4 9 Ao Sdste] AA @
Targeting System)Bl e B ASE 913 HILSA 279} 2o ol o]~ 2 HPEA TEo| Hew

gl

AN A

W7 A WEE VIEAT. B8 BOTSE F/ORE  goagieye) o] 71eis] a8t 1)(2)(3).
TR EA ﬂm G AT 2 ols #4579t

i ol Al olEfdl Al A4 7 EOTS AR
of 32t 8 Aol Fhljetet Ex—i e 53R E FE9 A

% =% o718 47 2 AR, AEFomA BOTSAH 878l
F e FE7I7F A AR ok g 24 of ugold A% 9 £ AT Eolo] /%S Ao A=3t

@
¢ F4E @5 e PINIREG AUSD, LOBHEE L. 0w 1 1 A 9o} G BOTS A9
91k glo] A ZAbgu] 9 oA F47|(LST) & =7 X 2 B¥sln gdow A3S mleldt 4 9= Az g
G AT AT T, AL HL FTLTIT go) s ol 2(3). 93718 EOTS A2E A
o det THG wElel MITLCIPVVEE, . ggazea s 24, A9 00 2 A9
W8) R UTAAL W oL B AETAATAERD el pors g 24 9 4% A 28 ke HILSE )
£ AR AUAA, D GFL WA B o o e i g aa ans assd
o e olf Qslel PP ALY PSEAE AAE o

A VITAE Belhiel A £ K UL G g grae s Az sl tate) 49
A, FAe] WS uidel QA 3t N80l A g sgape ma) A28 2 A4 Q7 Rokel welda
S S AT B AN AP ISR BRI ) holet 801 9 elold m wae), 9% 244
1% Yok 5o, AR PR ULl & A RE g e

W s aTiel 398 24090 BeE Aeske 92

9] B9 ghuls) metah Rk 23919 A9 A



3714 EOTS A5 84S 913 HILSA 28] 73 B3 A7 57

Il AIAE TR

EOTS HILSE I8 1.9 B+ uhe}h Zo] FAld sle
HAAARS] S ERlstn A5k A E EOTS H]3)
+8R7], EOTS BA-AEL7], EO/IR Eo|%9 3447
2 e MgFdeg 7|8 EOTS7F 71 4 ok
(1)(4).

EO/IR He|HAHMY]

O 1. HRRE eplE AIRE HILS
Fig. 1. Electro Optical Targeting System HILS

EOTS Hl&+8597]9 F87]%L 379 545 o
&3te] AFAAA 7ol FAlsle AlEste 24E AP
aﬂ F= P2 B =RddlMe 25Fd7] T-50 AlEdelH
o v Rl Ag3lo] A} FARSE H|AIEH o2 Z2FAL
GFHOTW) = Asta AR R F ol H|g7] 2} 1
T 59 HEAAEE AT # & JEE /et Bt 7]
ToEE Tﬁx} EF o] 291 2FT MFD7F 2= o]
Aol H & gAY ol Al 75 "aett
EO/IR.J_—J BRI = Ve T E A9 o
AT R A9 dolElo|~5 &8st
9} Akt ﬂﬁﬂ]*ﬂﬁﬂ E4] gk %‘ZI/OW/%Zq o]
|

Alolsta 43

> 02:

N
I
el o ok 2 o

EOTS @A S)7| = 2Al &271d 2wl g4l

AA, EolA Aexe 9 F4 Fo BE AsAE
sk FAKAE-S Rof7 Avleld. E‘r% ForlsoR
FAAAA ] 75 Fdte] o] Gl FOV, FhHllet st
0, 7HlEEE Alols Y. 4 7]%9.11 Point

Track, Area Track, Inertial Track % Cued Tracke] A
4 =t} Point Track 3P | #4] £4& F43l= W
Ho @ Ji) Zed7te] AT} & XS FH5e g
Zo|™, Area Track U Global Motions F% 3}
Y S A8k gmEgelth. Eg,  Inertial
Track(5)-& Pl2] Algd F49] AR} 3719 AA
AX A /S AEE GEat] e gl AES Ag
3= 4 W4lol1 Cued Track B4 gloltiet 2 o2
AMZHE AFE T AR e} AdE olFah 4
e Wajolth, T3t B =Rode AANT Al F& 7s
SIS /PSR H/W 2 S/W= A%} si3lem, EOTS
AHEAL 8T, AlA] Alo] 7153 247 R AR 9
BE AeE AT olF B AA AL A Zag
AR EL]] Bt=gole] dEd & AZEg o] IG5
gk AR o] 7k, Bld Al Al A 473/m18
B HlolElE A eA] EAskE HlBEE A &8 & 9l
o EOTS gAdatmel7]e] oAl gl & 13 2tk
(1.

= [

1. EI-KHK-D(},E_PI oA}ok
Table 1. EOTS AEU Simulator Specification

= FAIE )
MPC8641D 1.33GHz AlAEHHo{E=
CcPU Intel Core i7 -
2.1 GHz HOERE=S
WIS VPX
2SI VxWorks
QIE{H[0|A Gb LAN/1553B
Y= ARINC818 274
s 512GBx2 4ARZIONAY XHE




58 Journal of The Korea Society of Computer and Information December 2013

Max altitude
f

Stay
" Topspeed.

T2 2. 6AKRT H|gdst 54
Fig. 2. 6-DOF Flight Dynamics Tuning

a3 194 @714 EOTSE 3719 gAEE EO/IR
AN, AR D ol RES Fdeh= HAlAME 2 s
A A NEE T g rle] BT @S BAL 7Fsd 62
= v ahs Fgate] B gt ofe} AA /g% A
B 2 geo]H& Age] 7ksdt fxo|t}, 6xM= Hdst
2 Al a2 29} o] 71 EAQ AR v g 2o 7]
£ g sjele] JFAES 7|Fo R FHUolHE Fd 3k
AAe Ak MBS S Zies FHITH1).

B =RdMe AdE EOTS HILSS a4 7159 2o
G 71, Fet 5 BdE, golXRE Bl giE
28] A gt

[ll. EOTS HILS System

. EO/IR 22| gA& MMT|

EO/IR Ro94A71= 3t 2 A9
Jek=H| = oktal-sethe SZES |09} FHE LA 0]
et $1897ds 83l Fasic

nojdAr g e 18 33 o] EO/IR 7h|eke]
gz} FOV 59 Fhuet Alojg e S e dalme] 7] 25E 4
Aetar 71737383 7122 5o sejnlel s Ayt e
A&7 9] HEAI, FAN G e sepelg 5o geirlg
Jato] ol S AT ANE AE] Alse
7t AE7] BA4el whel o] wAlshet] ol dANE
BAsI= 3ol Epd By S et oA moladAt A
gelle 2714 BEs) et W] Ao R 3 Zydy HY
7 9G4S w=E RAY-IREES AAzke g 9J3s A4
Sh= FAST-IREEZ} 9tk & =X shesle] )l 5

2

|
1o
o
o

lo
o

= 4%

ZZ AoJ7b Hojop oz HAIRE ALH JdRdRl
FAST-IRE=E &85l § <
g 7+ 3D DBE AHddl AAEE Fadste] dA2] DBE &
wake 7ol Zv)= Besu.

a7 4 vAld S FAST-IR AeX zejdit A3
< YeRIY. oktal-se, multigen creator, photoshop 2
C++359 2ZEF & o]&ate] HlwA A2 e A9
A g o] 7HsElc A DBEA ] I oA Fe] A
;d:r)r AL :erﬂzJ_‘i ?15:}_‘; xwls} z%g]}d oaz\ugﬂo]
7Vt #uk o} V) ex, XN B9 o8 7K et
HEE WA kel B4 PR/ B A% vlx

7(] o7 & oO:V\HgH

p

© 9TS $HT S Uoh E, e € AN E5Y
(Jitter) T} th7|Edbzel] me gt Bol & 4
AN
9 dlole] EO/IR MR 2l HILS &
EOHIH A EOTS 45 &4
THE, FOV A/AXYs
S sl
CHA A EE
IRHLA AP
g, Fov

02l 3. EO/IR MM =2
Fig. 3. EQ/IR Sensor Modeling

DB FH(20 £H]

ARH DB T M d(oktal-sel
30 222 (multigen creator]

Ho|M Zad doktal-sel HHEEHIC+H]

T2 4. FAST-IR 222 kY
Fig. 4. FAST-IR modeling process



@714 EOTS AewAs 913 HILSAI 2] 3o &3 AT 59

25 AEA ) A9I0E 83
FAST-IR A9|d 9 3
el WIS e, 4908 7
IS SNGPE AT AL

2. MYE 2o F/oRt dat
Table 2. Simulated daylight and Infrared image

0%

= EOZ A (Imz 34 REH Amz B4

3D DB
44

| 11km x 6km

Wi
58]
By

- F7it0E 34

= TFEHCH S 2 400~700 nm
M e AH:36° (x11)

sy | =Ald2f:-138°

= Bf| 4 1 512 X 512

=R 702 S

= TFAHHSMWIR(E~5 pm)
= A2 :36° (1D

= Az 138

= SfAlE ;512 X 512°

2. 7lM2l 5 ZHE
et 5 A5 2o7le BAl AAFERE FeRE/
TEHE S A/plolA o] Fgste Al2~HlE RALICH
Fhlet Al Feodle FERE/TEHE AW ofet 75
o #olste AA 2 2 5] 2do] Fasjtt oo <F
23 155 'ﬂzﬂ’ FGAA | Roll, Pitch, Yaw 752 3=
TERET 4 5715 2452 qiet. =g ?57]4
BT Bolg %J AA WS % 757 A Al 7l
Tk 28 be AE 9 de AEEEE, ‘{a@.%
+4nc 9 AA o]F W uwel ZoH Roll, Pitch,
Yaw A=A EE AFsty Hd F4EE 9 SR
02 TE A5 BT 4 gl
7He} F5A%% 297]E MATLAB / SimulinkE )4
slo] AASkaL, Realtime workshop embedded coder®
o]g3sled C++ ZE== Wgksle] ARSIGTH1)(6). ZHvEt
TE8% R7le BA AARERE FERE B 7Y,
A3 dlolH, Roll 45 ¥3t De-Roll 2=, 712}l
Alokzt 58 olgjuli=t}

oh
ru r r
0. )(,

N

= T M

Operation Mode }

i Joystick
i Controller
[ Position
-
ﬂl"}d 20| A

ASE HE  ANSE HE

i Tnertial
| : Sensor
\  {Slave Loop A
i Resolver(1/s)

O2 5. FiEt FEAs 2o| Mol 25
Fig. 5. Block-diagram of the Gimbal Control System

AL HolHE o]g3lo] 1kHz £E2 T54% 19
17V AgEn, o Anz L0S 94X 2 i) EdEEE
gt
% 694 B A 2ol e} s 271 A
uk pEAlo] mEle fuke] FEEEE Feedback 8H7] 93
Reference Gyroscope, Fg3HA|o]7], ME IZ 9 BE,
Jgn PR FAE vk A7l BES A A9
Dynamics& ¥tdate] 2dlg spoh(1)(7).

mhn

[Rate_omd
Rate_Gmd Ficcdf t—p[ET  Ftch G Tor

Rate IMoter TorqueiN.m]

Gyosope_pich _ Pitch Siabiization Coninler

Pilch Gmbal

Pitch_Rato_Diturbance

[Pich Ange Pich Rete|

Pitch_Angle

Pitch Resolver
T8 6. 75 Ao =22
Fig. 6. Stabilization Control Model

g3t Aotz 2(1) 2 22 FHl9] PID Alo)7]1& o] &
3lod AA A 2Elo] Type 7} &2 AAS L, 1 A%
T o] A EHSITHE).

SJ'_ZSAD S+ZLAG

G(s) = ST P 1 p camv (D

O 79 a7 87 o] /|FE Bode AEE BH Yaw
Z WAFIEE ok 39Hzo| Y= 565, Pitch® mat
FI= oF 38Hzol ¥°dedf= 56=o|th



60 Journal of The Korea Society of Computer and Information December 2013

Bode Diagram

Fromt Demux 1/2 To: untitled/¥aw Gimbal
200
100 -
s
=
3
s o
E
g
=
100
200
90
180 -
a
3
& 270
£
T
-260 -
450 o
07
Frequency (Hz)
S =
T2 7. Yaw & 7HRZ Bode AT
Fig. 7. Open-loop Bode Plot of Yaw Axis
Bode Diagram
From Demux /1 To: untiled/Pich Gimbal
200
100 -
&
o
s
=} [
g
=
-100
200
-80
180}
g
E 270
8
&
-360 |-~
450 = SR S B SIS

10° 10" 10" 10 10 10’ 10!
Frequency (Hz)

12 8. Pitch & 7HEZ Bode H=
Fig. 8. Open-loop Bode Plot of Pitch Axis

2 =RdAE AAE A7) E AR FesE B4
3ttt Yaw/Roll 7% 4= 5.25rad/s 9 Pitch T5&%%
3.5rad/s 7HA] A&E FEAOL 7heE RIS, &
o 52 FE Aol A%E 1" 9 % 18 107 2ol el
3t} Yaw/Rollel 7% 2rad o 787 B o 1.6%
o ==3x, Pitchel 4% 0.5rade] 57 Hael o 1
T sk A ERlsi

a

e ot

YawRoll Angularvel ocity tracking
T T T T

N

Angular velovily (rad's)
b2

e

P

L

=)
H
#,
H

[
=

Angularvelocily (rad's)

(=]

O 9. 28T FF AlZe{olM Zxt
Fig. 9. Angular Velocity Tracking Performance

YavRoll Ande Tracking
T

Angle (rad)

Thne(sec)

J% 10, Zx F=F AlgefolM Znt
Fig. 10. Angle Tracking Performance

3 8ol 25 zHEE

Wﬁ) w s Ars St

O 1. 2oMERZAP (2} 2folM REZEH 28704
Fig. 11. The operational concept of laser guided bomb



@714 EOTS AewAs 913 HILSAI 2] 3o &3 AT 61

A& uke} o] A&7 e 3= (Targeting Pod)
< oA = FRHLGB)Y A8 f=E A HeolA x4
ZA7) (Laser Target Designator)E H|3kaL it #lo]
AFAZAP S 24 Vet 3 A= kel oA £ d~
Pt 54 5719 HolA BAE 2ARIL, HolA frE F
e o et A2 fE Hes AAEAT 2" 112 9
OJAFTAZAPIG oA fFEFEe] H8Mde =S
At

# E7M 5}7315] gteo] A ol 1 V‘]ﬂi-rﬂ
‘E’}E.Eli ﬁﬁi-rﬂ m‘ﬂ = Eﬂ"W %E"—"‘ %01‘:
ARE #lo]A]e] o] oA FEZee] ©x] Ferrt
E2 992 oA €A ks golet ¥

S| 4& HFA|Y] SaAlE oA &

A 7¥Fs 49 WA Fgs Tk, Aolw AHdstE
to] ol ] 7t 99 R Eof

sstojol gtk FAIC] Ayt 7R A4
o FEtEE, #olA BA 4 el

;Lmzm
&2

ﬂl}o

il

2 o
o
=)

Tt Aol el
#4987 dden 44 54 A
=EG) dolq B4 Wik, 7]

99 VA el e, 4
e

&, T8 FoplE/1s/Ek Tl SUE de vIX
2~

=
o

0 of [ lo
23]
_lZi

bﬂ Me A5719] AA 8 $4
ﬁooﬂﬁ thekst golA fed S g3k, glo]A A4
7M Aol w2 glo|A B2 99 &3k HILS ZHS

2 H 2 Fhgel &
o
ek, olF ol gd Alzwl s B dial 714sisrt

mlo NIO

olE flsl, WA LukHQl 7] F HlolAe Hd 54
% EAe €3 WA S49€ 27 129 2o] RYYSIn
(91(10]

Receiver n:Dl
o 7
e
X1 4T s \\\ X 1
.

— L :

X = b

:2\7_7 ,,;}«r 47‘L'Rll *!\(/

\/L}L / Light Source \ X Target
e p - N

x4

ar

gl 12. o™
Fig. 12. The modeling of laser transfer characteristics

et Sajol o

o PTGT Atar 7TD/21
" 4rR? 4nR} A

Na nsys (2)

Pel 3912 e BoenE Bad walge] A%
7ol YAslE b Ppe LADAR W44S Aeslel 4]
(29 o] A& % ATHII10](11).

7N, Ry, Ry B e 22t o)Al 2418k 47
] A2, #AT HolAFEZIA Azl B thy] F3}
2 ouatt Gpo A, = 27 dold 2Aplel o

o} )53} Ew e ﬂu]sm. LADAR %441

N

f A MJH] A ﬁﬂom %}*&74011 g 7V
ﬂﬂl dtt. Dy o)A f=Zee] £33

(e}
)
I
N
o
=
oty
ox,
T
N
<8
(o]
:ii‘z

o] & 9134 % Ev:"ﬂ/ﬂ
FA &ZEge] A 71ES]
OKTAL-SEZ &-&3}%it}.

OKTAL-SEE A9} nj$- sAKeE 3219 B7bg He} o}
okl 3akd BAS Aol 4= 9} B3] Ao AxgEA
QA SAT 7ol S48 ARl ged & glon, 7]
BelaAt AgAL A3l ol ARTIU #49 ol5S 4
BAREE 4 Qlrt

B =RoAE OKTAL-SESH 7] Fojd 2 54 =A]
2 ket X8-S 2yl 3340 DBE 243l 7ol &
A&gt}. 3349 DBE 7|12A 0w A ¥y} A% 2 48

0

O

v
hﬂ ri

o

5o o]fojA glon sMte] FHL Holatn, AT
£491S RARaL, AAIZEe R LADAR WA4E FolA,
golA EEEZ ATt OKTAL-SES 24319 #o]
A BEEE ARtskE dake a9 137 2k



62 Journal of The Korea Society of Computer and Information December 2013

rx
4m
l
aln
18
£
{o
ne
o

SR 7B
A3, 212 DB 4
HE7 L 7 B a

BO|HERF A 7| H
HolxgEEs He

BEY| N2 0I5

HEZ| 94, Al e |—| OKTAL-SE &1A|ZH Q1 |—

- JE 72

CEA HIAZIE
fOf7) Ents B =

PG, A, D}
P A
FTaR aer 4 e

LADAR 2t A

T2 13. OKTAL-SEE &85t IR ¥4t U 2io|xEN Zo|
Fig. 13. The modeling of laser transfer characteristics and
IR image by using OKTAL-SE

Heg g A5 ABdole ZRE A5 91X
W3, o]2 e 33 F3F DB “dolM A
7] Al kel A0 uigk A, HH}g FHe| vzt
=, 7] E9% = LADAR 44 Z7] 93t W2 3
Esle]. HE2Aow B4 9AdAe] golx Exrs 9L

% ek,

. R |
| "
J% 14, IR 29| @& 9 2fo[MEA mo| Znt
Fig. 14. The simulated IR image and laser power
distribution

Beam Divergence 05  mrad
Beam Profile Gaussian  + User
Energy per Pulse 250  mlipulse . /
Pulse Repetition 125 [ o /A
Pulse Width 210 | nsec (FWHM) /’ \\
Spectral Bandwidth 25 nm(FWHM) L - |
CentralWavelength 10641 | nm BeamProfle  Pulse Shape
Laser Input Parameters
No. | Display | IncidentLaserPowsr | Remark
1 u 501500 ]
3 o 200200 Lo
LD Output Parameters
© | Rangeto Target ShE)
Incident Laser Power 230 W
Incident Noise Power 2% W
LRF Output Parameters

J&l 15. 2ol M&S GUI
Fig. 15. Laser Modeling & Simulation GUI

a3 14+ /g HILS Als
ek 2ol IR 4733 HolAE 2~
9] go|A FEE AL FoJt}, 1
Ale] ek golA —1%1—% @& Boft}, Aol HeA

2455 oA 39
255 golRle AL nigtt. golA £xwo F4 914
7} el4=e] e Ae 24
gk o, ol At X whet Zeprint,

a3 15% dolA BdE & AlEHelAY] Az ¥ =2

g 59 48 2ol upet TAl oal whAlEE 3R T
39 °1]L1Z] XS GUIA &4 & 5 3leH, AgS
A7) A8 9D [GB Seeker?] AA 7#4S =5 & 4 9l

(1.

4. EQTS HILS gh2gfot
B =RoxE EOTS /M-S $l8 Adgadrz
AR 7] 9] 9§ QlEso] 2~ Bl E-gu Joﬂ 4&‘& il
2 ugAE ol AN AL sz al
EOTSoA 275 sledofd e 2 &8 AT EY
715 ARl AE 25t ERH o R Agks JM%
e MR Fgo] 71T Aoz I %E}

EOTS A1z ]7]e] o F QlEjgo]~ 3 &

o1 giTH1].

#3714 E



)

o
ok
N,
o
=
Q
H
5]
oX
olr
Ho
3
tlo
)
o

HILSA| 28 3o A9k A 63

HY el & $E4E 74
- 3I0[X(LD/LRF) MM
-EO/IRFoij2t Y584
YT EER Y5

e

2 _ Eowm

|| /K}A,
EOTS Altdmiof

'EO/IR 502 2H4497]

£25W L BAAe]
elE 4

O/IR F==S 4

12! 16. EOTS HILS QlEfmjojA 9 gkgriot
Fig. 16. EOTS HILS Interface & Application

v. 2 E

B =RAE EOTS HILS Al
A 1EstR L O FolA T 8
Wbt 2 goARES 3

=3

A7 HeE £=ES

B FEd T e
715 BejddAgl, 7t
A4 oz Asigict, 2oy
|-83lod o B2 gEinE
EO/IR 7% A%7Vsst

2
ot
[¢]

=2 AMAsro g/\i )\1011&]—37,}. u]

¥
rob

2 2o0ou =2 o0 o N
$13 22918 PN 3371 Aol e 7
e 7] 7150 Vg 2 e v

A BE }LGB Seekere] A%l
o EtdAR Fo Atk AR o
2ol &8 F 9ot
7lekE EOTS HILSE Al 24
Are71E AA 9 A B AFFeRA EOTS H55 At
Aol Azl e ~as SY F A2 By ofe} A
H EOTSY A% 2 HIAIE dAloA Al@aAE 48k
FHH0R AFE gt F s 9 & ’diﬂ\ﬂ A
7 delH Y A 2 Y715 S AT
o} /et Y7oz B& ggo] oidH},

7Fs8 EOTS €414

_ZL
>~

(1) S. Park, S Chun, B. Choi, H. Kim, J. Kim, M.
Kang, M. Kim, "Development of HILS for
Performance Analysis and Verification of
Airborne EOTS for Aircraft,” 2012 autumnal

conference of The Korean Society for

Aeronautical & Space Sciences pp.375-379,
2012.
(2) J. Oh, S. Choi, H. Jo, C. Lee, M. Jo,

“Performance Evaluation on an Active Camera
Mount UAV via

Hardware-in-the-Loop- Simulation,” Transaction

System for

of the Korean Society for Noise and Vibration
and Engineering, ISSN: 1598-2785, Vol. 20,
No.8, pp.767-773, 2010.

(3] S. Hong, Y. Jeong, M. Won, Kim S. Y.
“Development of Control Algorithm for Ship
Berthing and Unberthing System Using a
Joystick,” Transaction of Korean Institue of
Navigation and Port Research Vol.31, No.5,
pp.325~332, 2007.

(4] B. Kim, U. Kim, H. Bang, M. Tack, S. Hong,
"Flight Dynamics and Control,”
Seoul, pp. 57~80, 2004.

(5) S. Park, A. Han, B. Park, S. Kim, "Development

of Software for

Kyungmoon-sa,

Geo—pointing  Performance
Estimation and Analysis of FLIR,” Symposium of
the Korea Institute of Military Science and
Technology, Sensor/Signal Processing Section,
pp. 793~796, 2009.

(6] The MathWorks, “Real-Time
Embedded  Coder  for  Production
Generation,” The MathWorks, 2009.

(7) J. Ahn, W. Baek, J. Park, "A Design of 3-Axis
Gimbaled LOS Stabilization System for an
Avionic EO/IR System,” CICS Vol.2011, No.10,
pp. 199~200, 2011.

(8) Gene F. Franklin, J. David Powell,
Emami-Naeini,

Workshop
Code

Abbas

"Feedback Control of Dynamic
Systems,” Addison-Wesley, 1994.

(9) A. V. Jelalian, "Laser Radar Systems,”
House, Feb 1992.

(10) Slava G. Turyshev, Detection of Optical
Radiation, http://www.fi.infn.it/GGl-grav
-space/EGS_s/html/PDF/ turyshev-L2.pdf

(11) Y, Jo, J. Ha, J. Yang, J. Kim, "The Design of

Parallel Processing S/W Using CUDA for

Artech



64 Journal of The Korea Society of Computer and Information December 2013

Realtime 3D Laser Ladar Imaging System,” X & 7K
Transaction of Korean Society of Computer
Information 1598-849X Vol.18, No.1, pp.1~10
1598-849X, 2013.

% A
s

2002:

-0

of,

ehe}

A AAZE: T,

2005: =5t
HRAYRT FEAAL,

2008: ES-F0)E
HuEA T S

@ A Argges
BARAALE AEAT

ARk GAe], A5l E)

Email : sw45.chun@samsung.com

=

)

TR
2006: ol

P1AEst) B,
2008: otk

FAgsk B
A Al el

W7kERY 2 0F 4199
SER A SR PR

Email : woonhyuk.baek @samsung.com

&

235 E

1998: gt
71AIZ 8 F3AL.
2000: st
71AIB 3 B
2005: FFaelsd
7raZep B
& Al g
AAPFAA 1F A7
WilEek A3t AsAle]
Email : jongpil.la@samsung.com

(o




