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Development of Autonomous Aerial Target System Applying
the Modular Platform
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ABSTRACT

A modular platform development technique was proposed to minimize development cost and
development period by utilizing the already developed unmanned Aerial target AVT, which has
been operated and verified for many years. New Mission Profile was designed and structural
analysis was performed through finite element analysis (FEA) by analyzing mission requirements
for visual short-range, non-visible mid-range, and long-range targets. The targets are used for
guided missile anti-aircraft training. In addition, avionics systems including flight control
computers for autonomous flights were developed to verify their conformance by performing
launcher take-off tests with rapid acceleration changes and autonomous flight tests at a

maximum speed of 300km per hour.
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Banshee BTT-3 Vmax : 370km/h 90min

Wingspan 2.49m (8ft 2in)
Length 2.85-2.95m (9ft 5in-9ft 8in)

Modular Aerial Target platform

AVT Vmax : 300km/h 50min

Banshee jet80 Vmax : 648km/h 45min

Wingspan 2.49m (8ft 2in)
Length 2.85-2.95m (9ft 5in-9ft 8in)

Jet engine Type e -

Fig. 1. Development concept of aerial target applying the modular platform
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Range Vmax Speed
Altitude #1 2 6Km #1 2 300Km/h
#1 < 500m #2 2 30Km #2 2 300Km/h
#2 < 3Km #3 2 50Km #32 500Km/h
#3<5km 2 Cruise Out 3 6 CruiseBack 7
Descent
Climb 4 Loiter 5
Turn Radius #1 Net Landing
#1 <R 300m #2 Parachute Landing
#2<R1Km #3 Parachute Landing
#3 <R 1.5Km .
Launcher T/O Landing

#1 (5~6G), #2 & #3 ( 7~8G)

9

Fig. 2. Mission profile
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Table 1. Aerial target specification

MTOW (kg) 35
Payload (kg) 5
Wagtoad! Warrow 0.14
Max. Speed 300 Km/h
Length 1,790 mm
Span 2,500 mm
Height 450 mm
Airfoil Modified MH60
Power 27.5HP engine (tractor type)
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Fig. 3. AVT turn radius & load factor
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Coordinate Turn Radius & Load Factor
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Fig. 4. AVT-300R turn radius & load factor
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Fig. 5. AVT-500T turn radius & load factor
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defeut Finge
Max5 06+00 @Nd 5266
Min 0.@NG 1
defeuk_Defomation
Max5 06+00 @NG 5266

Min. Displacement

Fig. 6. Structure analysis using FEA

Table 3. FEA result

Result (Max./Min. Principal Stress)

Max. Principal Stress (MPa) 0.02
Table 2. FEA conditions Min. Principal Stress (MPa) -0.02
Min MS (Margin of Safety)
Fwd spar 0-25C Plywood, Yellow Birch, FoamCore Compressive
Aft spar 0.75C 10.0T Strength (MPa) 0.4
Skin GERP, 7781/E181, PWXO0.25T, [45]2 CoreCompressive Stress (MPa) 0.0223
Core Urethane Foam Block, etc MinMS High (0.4/0.022-1)
Wing 1 Toral load = 1,569.6N (160kg*9.81) Displacement
loading R ’ Maximum Displacement 5.0 mm
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Table 4. AVT platform sizing

E SN p L A

AVT | AVT300R | AVT500T

Length 1,790mm | 2,855mm | 2,720mm
Wingspan 2,500mm
Height 450mm ‘ 738mm | 738mm
Wing area 2.5m’
MTOW 35kg ‘ - | -
Aspect ratio 2.5
Mean chord 1.12

su= —

Fig. 8. AVT aerial target design
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Fig. 9. AVT-300R aerial target design
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Fig. 10. AVT-500T aerial target design
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Fig. 11. Power source selection

Fig 14. Ground control system

Table 5. Specification of avionics system

- UART 5ch
- A/D 12bitX2
- 6 PWM In/out
ARM
MCU Cotex-M7 SBUS In/Out
- CAN X 1 ch
-12C X 2 ch
- Buzzer
AHRS VN100 - Update 50Hz
GPS UBlox - Update 5Hz
RF Modem | 902~928Mhz - Range 30km
i i - Range 20psi
Differential 4525D0 g psi
pressure - 24bit ADC
Static MS5803 - Range Gbar
pressure
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Fig. 16. Autonomous flight trajectory
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