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Study of the UCAS Susceptibility Parameters and Sensitivities

by using Monte-Carlo Simulation
Kwang Sik Choi* and Kyung Tae Lee**

ABSTRACT

The typical missions for the current stand-off UAVs are surveillance and reconnaissance.
On the other hand, the primary mission for the future UCAS will be combat mission such
as SEAD under the man-made ultimately hostile environment including SAM, antiaircraft
artillery, threat radar, etc. Therefore, one of the most important challenges in UCAS design
is improvement of survivability. The current studies for aircraft combat survivability are
focused on the improvement of susceptibility and vulnerability of manned aircraft system.
Although the survivability design methodology for UCAS might be very similar to the
manned combat system but there are some differences in mission environment, system
configuration, performance between manned and unmanned systems. So the parameters
and their sensitivities which affect aircraft combat survivability are different in qualitatively
and quantitatively. The susceptibility related parameters for F-16 C/D and X-45A as an
example of manned and unmanned system are identified and the susceptibility parameter
sensitivities are analyzed by using Monte-Carlo Simulation in this study.
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1. Essential Events
Elementsl[4]

and Essential

¥ 2. Weighted Score table
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FuE e AHH ARE AFo =z Hrhd 3 E 3. F-16's Essential Elements
o]7] e, BFHU FAEE YA &< il T r—
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Elements Type Score
ECM 3
Countermeasure
Jammer 3
Threat Warning RWR 3
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¥ 5. X-45A’s Essential Elements ¥ 6. X-45A’s Score
Elements Type Products Elements Type Products
Countermeasure ECM TBD Countermeasure ECM 3
. ESM TBD . ESM 3
Threat Warning RWR ALR-69 Threat Warning RWR 3
RAS . RCS 6
. RCS RAM Signatures Radar/ SAR 3
ignatures Raytheon Engine
Radar/ SAR AESA S
Engine 28,000N Performance peration Altitude 3
: : Max Cruising
Performance Operation Altitude 35,000ft Speed
Max Cruising Armament Air-to-Surface 3
MO0.8
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# 7. SPAAG’s Essential Elements # 8. SAM's Essential Elements
Elements Type Products Elements Type Products
i _ 36D6
CDeTe;tl',?” Radar izgolz Radar (TIN SHIELD)
apabilities all 200km
Tracking Radar RPK-2 Detection altitude 96L6E
Capabilities "Tobol" capabilities 200km
Fire Control o Low 76N6
Procedures Reaction time 14s altitude (CLAM SHELL)
, radar 120km
Ballistic projectie | Muzzle velocity 960-1,000m/s NG
Characteristics Muzzle energy 87-96kJ (FLAP LID A/B)
Warhead and API-T BZT i Radar 100k
Tracking 64NG
fuzing HEI OFZ capabiliies (Tombstone)
characteristics HEI-T OFZ-T
250km
LI EE R [ faoed |2t
axs} gepaT ® 1004 YEhla Qs A9 cont .
- _ = an
A g 84 E‘r%fﬂr Eig=2 . ol Command
C? 583 BTy, F35Y, 37549 & Ire contro Reaction %8
o) 5, AL BT FESY, Vo 4 procedures time e
d5goz pRaA 74 O e A9 Set up 5 min
4 WEge) 7 74 24 3o deht A% tme
1 3HF PRAN} A5AAS BEFE 8 JENGE 130k
olth ShAn Al Gmel mAdmes B 48NBE2 200km
== s =Hs AR~ Range 5V55K 45km
AE AAsA7] dzol, o] dFaie AlEd 5V55R 75km
oA Yt HZﬂ sl ymA 248 7 Y 5V559 90km
of whet oo ® 7% % 8F TR ER{I} 48NEE 2kmys
Atk & 7oA AFUZE Aol GG N Maimum | fop o2 20TS
7 F24%d BF 5YF dourt axw Sof Missile velocity L
7&4. 75U-23-49] A% A& o] WaH performance and 5%/32?9 12'?«7/8
guidance m/s
Q
3 YA v e H 7|Felth oq7]A A8 capabiliies missile >
H% AFHFEY] BeE F2 HIERZ IFS} quided
= A7l F2 AHEE7] w7, dHelre 4% VW 48NBE
& AT EAG 48NBE2
371 A St A WSAINE 58 5V55R
SARH
22 ARsHgh ZSU-23-49) HHSAIZFE ATE 5559
o H NAE PASFL UA FHAAA o Comdma”d* 5V55K
14s FE9 A7te] zeHE 54 AYx 9 T
L w 5V55K 100kg
Z AEF= Ho A= ol €
ia 1= j © + T joﬂ E}"T dlereel = Warhead and 5V55R 100kg
1= A7t 4 7!‘“1“# S fuzing HE 5559 100kg
WAMA 3] 54 gEtvHe FEET characteristics 48N6E 145kg
23 YAz AR 0}%5} ZF&T ol 204 48N6E2 145kg

A g3o] BRE/A 45 JEA RS Y
Bim &msh oluAe] s BEge wwsb
=o0W 45 Y Afair=E

A
gro 27 @g}izﬂ& a1 Aolg (HEI

(HEL-T : High Explosive Incendiary Tracer) ~L
93 whATe R FUE Lold Y (APLT :
Armour-Piercing Incendiary Tracer)9] 37}A<]
Fet 2ART 7 E5 wek RAs B4
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I 9. SPAAG’s score

Elements Type Products
Detection
Capabilities Radar 2
Tracking
2
Capabilities Radar
Fire Control Reaction time 4
Procedures
Ballistic projectile | Muzzle velocity 3
Characteristics Muzzle energy 2
Warhead and API-T 3
fuzing HEI 3
characteristics HEI-T 3

E 10. SAM's Essential Elements

Elements Type Products
Radar
all 4
Detection altitude
capabilities Low
altitude 4
radar
Tracking Radar 4
capabilities tracked 4
Control
and 3
. Command
Fire control -
Reaction
procedures ) 3
time
Sgt up 9
time
Range 4
Maximum
) 3
Missil velocity
rf rmlsiIe nd missile 3
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Py | Ppa| Pryp| Py | Puyr| Pr
SA-10 0.4999 1.0000 0.5005 0.8413 0.5002 0.1053
75U-234 0.4999 0.7186 0.0371 0.0508 0.5148 34e4
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Py | Poya| Pyp| Pyr | Pur| Pu
SA-10 0.5002 0.9987 0.1280 09771 04977 0.0311
750234 0.5002 0.2812 0.0022 03101 04490 44e5

# 13. F-16 C/D Sensitivity & probability
PpjA Py Pyr| Puii Pu
0% | 1.0000 | 0.5000 | 0.8413 |0.5000 | 0.1051
Countermeasure
50%| 1.0000 | 0.1103 | 0.6327 |0.5014 | 0.0192
. 0% | 1.0000 | 0.5000 | 0.8413 |0.5003 | 0.1051
Threat warning
50%| 1.0000 | 0.2075 | 0.8394 |0.5003 | 0.0436
. 0% | 1.0000 | 0.5004 | 0.8419 | 0.5005 | 0.1054
Signature
50%| 0.9999 | 0.5000 |0.8409 |0.4991 | 0.1048
0% | 1.0000 | 0.4997 | 0.8409 |0.5004 | 0.1051
Performance
50%| 1.0000 | 0.4996 |0.2020 |0.5007 | 0.0253
0% | 1.0000 | 0.5009 | 0.8415 |0.4989 | 0.1051
Armament
50%| 1.0000 | 0.4995 |0.8414 |0.4999 | 0.1050

E 14. X-45A Sensitivity & probability

PD/A PL/D P[/L PH/[ PH
0% | 09938 | 0.1286 |0.9775 |0.5010 | 0.0313
Countermeasure
50%| 0.9938 | 0.0115 |0.9329 |0.5003 | 0.0027
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