282 T A 2 S B

F il &% X J. of The Korean Society for Aeronautical and Space Sciences 43(3), 282-287(2015)
DOLhttp:/ / dx.doi.org/10.5139/ JKSAS.2015.43.3.282
ISSN 1225-1348(print), 2287-6871(online)

37 le) = >3
A e A g7 AR A3
g, BAE, o A, WEF

Experimental Validation of Multiple UAVs with Vector Field
Guidance for SEAD(Suppression of Enemy Air Defense)
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ABSTRACT

In modern warfare, the importance of SEAD(Suppression of Enemy Air Defense) mission
is being emphasized. However, this mission runs the risk of hull damage or casualties of
our friendly air forces. Because of these risks, research on the way of minimizing damages
and enhancing mission capability is under active discussion. As a part of this research,
SEAD mission planning with multiple UAVs has been covered using vector field guidance.
This guidance method not only applies to various forms of flight path but also requires
less computational power than other guidance methods. Therefore, in this paper, planning
methods of SEAD mission for multiple UAVs using vector field guidance and experimental
data from flight experiments regarding designed mission has been covered.
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Fig. 2. Example of Vector Field (eq (2))

ARS FF3=5 3t HEEzoth o AF
HEHE== 3A frew 5] ASHHoH[8], T
2 dFAAMz ol AH8d v o FSA T
o] AT 3 d AAF FF HEHI=T} A
rEReM[9] ol Hstd dF HIEAE AME

A doh. dEFEACNAN HdE HEHI=E
o) 27 2o
’}’ _(T_Td)
rp|=C|  pr )
z —qz
C= !

\/( 77(1 +p(7' +q2z

r0,25 9% FAANH gHozRE &
3 A, 497, 125 YEdt. 3] 34 )
HEse nhasiAe wEe Asle Wg o
el 2% o, 2 AT rE AdE D A
Ao wAel, po} g & ‘@*JEi Bee) Yae
Aate WFRA, W pE o e
=S FyEd A

Ak

iih)

0

' r

3]

oBi

P ;1;
4
o
it o

)

i, A
o
of

=

oy

2

=
I
Y

i
S
rir
L
4 .
= _1}[1]
My
o
21’,
rr
b >

213 WeEEe
Z7 QR4

Mty s 0
ur
B
)

i of
Jol SU Azl =

E3E FHA2 5 9
oA HeHE theee

™

-
(o3

=

H

0:

-500
500

500
o

North, x-axis (m) 500500 Fast, y-axis (m)
Fig. 3. Example of the arrival condtion
control vector field
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Fig. 4. SEAD mission scenario

Table 1. Specification of Hexus—-F4

) Wingspan - 2120mm
Size length — 750mm
Motor Rimfire.55
Propeller CFX folding prop. 15X8
Flying weight 4.5Kg
Battery 6S 6500mAh LiPo
Duration 30 min

Table 2. Specification of Hexus—M1

Size Diameter - 1060mm
Height = 700mm
Motor MN4014-9 KV-400
Propeller APC 14X4.5
Flying weight 11 Kg
4 paralles
Battery 65 6500mAh LiPo
Duration 10 min
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Table 3. Flight test result (strike mission)

UAV1 UAV2 UAV3 UAV4

Speed 217 1.80 27.22 23.47

(m/s) 2 2 25 25
017 | 02 | 222 | 153

error

Arrival
angle
(deg) 90
43

94.3 168.2 268.1 24.7

180 270 0
11.8 1.9 247

error

Arrival
time
(sec)

588.9 588.7 588.3 589

588.5
0.4

588.5
0.2

588.5
-0.2

588.5
0.5

error
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