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A Study on the System Configuration and Communication
Equipment Operation for Mission and Control of Small UAV
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Abstract As Unmanned Aerial Vehicles technology has been widespread, various types of unmanned
aircraft and mission equipment have been developed in line with mission diversification. Especially
in Korea, small unmanned aerial vehicles have been actively developed. In addition, flight control
system and mission equipment interface system for effective control of small unmanned aerial
vehicles, efficient communication system configuration and operation for transmission to ground
operated systems by processing data are required. This paper addresses efficient system structure
and operation of communication equipment for missions and control of small unmanned aerial
vehicles.
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NATO Classification

Class & | Category Normal Normal Normal Example
Weight, & Employment Operating Mission Platform
w(ke) | Weight, Altitude, h | Radius
w (kg) (ft) (km)
Class 1 Small Tactical Unit h = 5000 50 (LOS) | Luna, Hermes
w<150 | w>20kg | (employs launch AGL 90
system)
Mini Tactical Unit h < 3000 25 (LOS) ScanEagle,
2 <w=20 | (manual launch) AGL Skylark, Raven,
ke DH3, Aladin,
Strix
Micro Tactical h =200 5(LOS) Black Widow
w<2 Patrol/section. AGL
Individual
(single operator)
Class I1 Tactical Tactical h < 10,000 200 (LOS) | Sperwer, Iview
150 =w Formation AGL 250, Hermes
< 600 450, Aerostar,
Ranger
Class 111 Strike/ Strategic/ h= 65000 | Unlimited
w > 600 Combat National (BLOS)
HALE Strategic/ h < 65,000 Unlimited | Global Hawk
National (BLOS)
MALE Operational/ h< 45000 | Unlimited Predator A,
Theater MSL (BLOS) Predator B,
Heron, Heron
TP, Hermes
900
Fig. 1. UAS Classification
Table 1. UAV Mission Equipment
Weight
Payload Usage 9
(kg)
agriculture spray Agriculture 0.2~1
Granulated spray Agriculture 1~2
EO Camera Vision, Inspection 0.2~1
IR Camera Vision, Inspection 0.2~1
Spectrum Camera Vision, Agriculture 0.2~3
Altitude Lidar Control, Inspection 0.1~05
Collision avoidance Control 0.1~3
Ultra Sonic Control, Inspection 0.1~0.5
Camera Gimbal Vision 0.2~5
Radar Vision, Control 0.2~5
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Fig. 2. DJI Spraying System
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Table 2. Mission Equipment Interface

Interface Type Equipment
ADC Analog PMU, PDB
PWM Digital ESC, Pump
12C Digital Sensor
SPI Digital Sensor
Serial(TTL, RS232) Digital GPS, Lidar, Radar
CAN Digital Sensor
HDMI Digital Vision
Ethernet Digital GPS, Lidar, Radar
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Fig. 3. UAV Mission Computer
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Fig. 4. UAV Mission Computer
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Fig. 5. UAV Mission Computer
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Table 3. Video Transfer Type

uncompressed compressed
Interface HDMI Ethernet
Data Rate {100Mbps »20Mbps
Delay(ms) )5 »1000
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Fig. 7. Uncompressed video Configuration
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Fig. 10. Test UAV System Configuration

Fig. 11. Test UAV
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Table 4. UAV Equipment Frequency

Equipment Use Frequency(Mhz)
L1 :1,5675.42
GPS L2 :1,227.60
L1 : 1,602
GLONASS L2 : 1,246
B1C : 1,575.42
BeiDou B2A : 1,176.45
B3l : 1,268.52
R/C 2,400
Video RF 5,100~5,800
LTE 850, 900, 1800, 2100, 2600
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Fig. 12. Serial RF Module(9XTend)

Fig. 13. Ethernet RF Module example (RipEX)
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