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Development of Integrated Ground Support System
for Integrated Flight Test of Small UAVs

Jaehyeon Jeong*, Byoung do Lim* Sung-Su Kim* and Chang-Kyung Ryoo**
ABSTRACT

This paper proposes design and development of the Integrated Ground Support
System (IGSS) for the flight test of the Unmanned Aerial Vehicle (UAV), which
combines ground support and ground control. The integrated flight test of the UAV is
a necessary procedure to validate the functionality of the Unmanned Aerial System
(UAS). In order to execute cost-effective and systematic flight tests, the IGSS is
regarded as an inevitable infrastructure of UAS for small laboratories. The proposed
IGSS  has
transportation and the maintenance of the UAV.

functions of ground control, radio communication, power generation,
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Fig. 1. Configuration of the UAS [2]
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Fig. 2. The Ground Control System
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Inside of the IGSS
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Table 1. Required resources of flight test
Required resources
Human )
pilot 1, operator 1
resources
. UAV, helicopter, backup vehicle,
Material GCS. radi P d P i
resources » radio modems, antenna, Fig. 5. Configuration of the GCS
generator, fuel, tools
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Table 2. Specifications of YAK-54

Specification
Wing Span 1040 mm
Wing Area 0.23 m2
Fuselage Length 960 mm
Weight 680 - 765 g
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Table 3. Specification of Bongo Il

1.2ton Bongolll Standard
Total Length 5,455 mm
Total Width 1,750 mm
Total Height 2,085 mm
Cargo bay Length 3,400 mm
Cargo bay Width 1,650 mm
Loading weight 800 kg

Fig. 6. 1.2ton Bongolll Standard



40 & B9 BE, 2012. 9

FAZE7IY FEHBANES AT TR AGALA 2 AL 803

1850
{ ; o
il
>
\| |~
i b ‘ ‘ =
]
3 | |
: |z |
: Isernetric view
Scale: 1:1
Bottom view
Scale: 1:10
1650 3330
‘ 2 &
| w
‘ - §
= —
Front view Leﬂ \}iew
Scala: 1:10 Scale: 1:10

Fig. 7. Drawings of truck cap
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Fig. 8. Arrangement of items: travel type
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Fig. 14. Electric wiring plan
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Table 4. Power consumption of equipments

Iltems Power N Subtotal
PC 500 W 1 500 W
Monitor 40 W 1 40 W

2.4GHz RF Modem,

Antenna, tracker 36w 2 72w

900MHz RF modem 72 W 4 288 W
Host 15 W 2 30 W
Total 606 W

Fig. 13. Supports for installation
of additional devices

N = number of items

Table 5. Total power consumption

goo) weh £¥ Ao yro F7b FRE
M = gEE ig. 133} o] Ad=my T ltems Power N | Subtotal
shele i Wes dgel x5t = R L
Monitor 40 W 1 40 W
232 M35 &H FX Gabinet UPS 700 W 1| 700 W
= _ panel D | 24GHz RF Modem
E%-;J:]Ei Xl(?l:li}\]jigjf";‘lﬂ QL}:}:E] ij (6A) Antenna, tracker ‘ 36w 2| 2w
= e — °= © ° 900MHz RF modem | 72 W 4| 288 W
Zog HAYs THIEE FHHQ Hds 25 Fost sw | 21 30w
ofep gt Flg 4= o9 AAAA=E Circuit breaker 1 Subtotal 1.3 kW
AAEolT, olFY WAE WAL My [ = 50w | 3| 15w
of FIRAAGA ARESte Al TR panel C Monitor 40 W 3] 120 W
EYY Ao YR FFE AFS vz A8 F (10A) Notebook ew | 2| 18w
AA R, vIEAIY T At X gQlew W Circuit breaker 2 Subtotal 1.8 kW
7719l AEGgFo] AdEe F3el diulstr] 9 air-conditioner 80w | 1| 860 W
A WHE TEE IAES FAAALEAR ¥ lamp BW | 2| 72W
T3 & FAHAARALGA Y AHS 2SS 5 2 Cabinet fan 2w 1] 2w
EE djdst Aot panel B | radio set charger 3w 2| B6W
73 ;ﬁﬁ%% %] ] R e E@'H A 3 o]] A battery charger 80 W 1 80 W
AEShE T8 Ao AvjAE FRERG Aok 3} reserve power 2 kW 1] 2kw
3 AFHFFES ESSE AL B 8 AHE Circuit breaker 3 Subtotal 31 kW
AL F Ade FFolojof gt Table 4+ Total 6.2 kW
FTAAADLARNA AEL FTF38+= FL AH| N = number of items
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Fig. 16. Outside box

Oil Storage

Fig. 17. Oil storage (Fuel, Engine Oil)
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Fig. 19. Use of tables

A7)} 7217 ﬂilrﬂt =85l 33 Fig.
193 o] Hold gx2 "M AL F 9
ok Aol A} 27 780x600mm (7FE <A )

om At HAE Hwel wUHE 24
AA 7} gl

2.4 XA HA Lo LfF

/‘ [QR=S
AR -

22

E3E AR QA AL (ATA Aule] V)
= Atk A A léél S ¥z o]
AHE BN AT 5 A= 4T 4
A EY A o] A l #37=

el stuel @A A 3

Yol @Azt 7bssith dukdos e
o] R FPES & & ATk ol
ol A Ul T olErt B3l= AlLE
o 3l7] 93l Fig. 2139 Zo] UlFor Ed+
< NAE F A=EF NEsATh

538 AFALA LS BA Auleh 23
4 A 7es Afste] AR da

Fig. 20. Fan

Fig. 21.

Outside (left) and inside (right)
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