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ABSTRACT

AVTE(Air Vehicle Test Equipment) is an equipment to inspect and check the status of on-board aircraft LRUs(Line
Replacement Units) before and after flight for performing successful UAV(Unmanned Aerial Vehicle) missions. This paper
suggests utilization of the AVTE as an operation support-equipment by implementing several critical functions for
UAV-operation on the AVTE. The AVTE easily sets initialization(default) data and compensates for the installation and
position errors of the LRUs which provide critical mission data and situation image with pilots without additional
individual operation support-equipment. Major fault list and situation image data could be downloaded after flight using
the AVTE in the event of UAV emergency situation or unusual occurrence on duty as well. We anticipate the suggested
operational approach of the AVTE could dramatically reduce the cost and man power for design and manufacture of
additional operation support equipment and effectively diminish workload of the operator.
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Fig. 1 Conceptual illustration of the AVTE Operation
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Fig. 3 Scenario of Setting Initial Values on LRUs Using
the AVTE
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Fig. 4 AVTE Page of Setting Ethernet Port on CCD Camera
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MISSION DATE
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MODE 1 CODE MODE 3 CODE
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XXXX = XX:XX XXXX = XXXX

Fig. 5 AVTE Page of Setting Mode 1/3 Code Table on
IFF
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Function Preset [Mhz] Date

Preset No.
00 - 2016-07-05 10:43:53
o1 - 2016-07-05 10:43:53
02 - 2016-07-05 10:43:53
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Fig. 6 AVTE Page of Setting Preset Frequency on U/VHF
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Table. 1 Description of Terminology related with Lever
Arm and Boresight

ITEMS DESCRIPTION
PTS-AS Distance between EGI1/2
LEVER | ANT(Ka) and PTS-AS ANT
ARM | AVS CG Distance between EGI1/2 and CG

GNSS ANT | Distance between EGI1/2 and GNSS ANT

BORE- EGIL2 Error Angle between AVS and EGI1/2
SIGHT X, Y,2)
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Fig. 10 AVTE Page of Setting Lever Arm and Boresight
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Save Cancel

22, AN 24 2

—E|'~?lf§>*7l—4 QEFAZI = d A W Bl A
& 2TAIA A GH o2 AFdhs T2 7=
35t 2 A& st 3}~ Pitch, Roll, YawZ}e] Ald-S
el e FEFAIZHE 4] Aol 719 7=
3} k=] Fatolof Bk, spATE oA e 2k
F= AloFto = sl QJFFAZbH ko] mlARE AR}

i

325

FRIESI| 22 XIS 25t HI@H HA™H| &30l 2t A7

op] SJeAE AR 2FAPE vtk g4
FF7) 715 24 014 BY 4= Qlth §38] o
A5 4] 2EAIA F 27 R Pitchld] oyt
2 77} 2| Akl 9l o Pltch H}
2 AP BsEA ghot SJRFA T e} A

=5 BASH] oYt olF Betsly] ¢18t] ?Z‘
Az 2 EE $=A18 A 37| Pitchgre 183t 24
9] Pitch 7|&=A(XH A2 H&Y)-S vIgPA HAG3H] g
Aol EAISFATH LR, o] & &5l & F-FAl7HH 2}
g2 4] B el EAE Pitch 7| E(FA) A
I AR A PAS AAA G2 A E TA A
2 % glk. v Eo] B2 A] 2R AT ek Roll W
A A2 s =0l l S iﬂ?‘“ﬂzﬁli—rlﬂ Al

E_
_124,-4”0{5
o o o

7] 7)1 t

e

Z“..o.?i‘o?ﬂ.
> Mo |

l‘

wW
W
oo
4
0
0.
Pl
_|
F
kl
0
o

ot {n
o ro,
oot
(o of
N
N
N
o,
-
ol
Jién 1
2
oo
e o
3
© ox
- oL
)
T
E
o>
o

Stk A e 3251, 8 S0
ARE PRSP FE Y} 2 v B
4 AF&-Z(MFL, Maintenance Fault List)
B} AR o] S-S SRRISE 4= Ol Q1 AL ]

44 ‘3—4 & CSCofl +3)E o]&3tq &4
AA G B A] AAA = 1)
A 5 20 URY 8 TRERE V2

r

r 2 ol ox
X o
rr
i

< CCD IMAGE DISPLAY >

1

PITCH LADDER CENTER LINE

PITCH LADDER
DISPLAY.

Fig. 11 AVTE Page of Displaying Pitch Ladder Center
Line on CCD image



B2 HEASHS| = 2X| Vol 25, No, 2: 320-326, Feb, 2021

B ol L 71937 £8 4] 95H0R a7
2 of

I
He= o 7154
ﬂ%ﬂﬂﬂﬂﬂﬂ$ﬂ7
7Fe/d< Hltk HI3A|
XI—]:]] AA o]g]oﬂ b‘]——g'—7]

oﬁnmﬁna%a%momzﬂﬂﬁn%%ﬂé
A

3
al
of
4
&
&l
3}]\

=
o [
i_:{,
— o
N Mo oY
)
=
o £
i
g
1=}
-
el
ol
ok

r-]o 1:1_.>i
%
o
N
o B
N

i) °§~
o —
E l“IO
o|X HU
) ol ¢
5N
£ o
e o
-
el
ol
2
el
é

2 Rl A WA
A ore g Stol T ek 7el7] AA ] A
ulE skl A u)g
AL A P A 5

o

o & . o
Mo —
oo L
mo—lg
iy 2
o o
Ho
> N
ok o
24 ox

&838KYong-Ha Song)

2014 S1RTBP |2 MABSB AN
2014~2016 UIUC PostDoc
201634} Zujsloi7a Meloi7el

T2 : BBEAL Al

212Z(Eun-Kyoung Go)
2002 Ql5iCHstm MAFESalZEMAD
2002~2003 SHRTRIE AR o471l
2006~34X} Retnpstoj o Aleloie)
xAlRof: MKz, XA}

HA2(Sang-Eun Kwon)

2013 SFRnfal |2l MMSHIZSIMAY
2013~34x| 2efstoipa o1l
s TR0 SBHEAHI, XSt

326

REFERENCES

[1] E. K. Go, “Design and Verification for Air Vehicle Test
Equipment,” Avionics Systems Symposium Korea, Gyeongju:
GJ, Jul. 2016.

[2] H.K.Kim,J. S. So,J. W. Hyun, H. G. Bak, L. S. Shin, and J.
K. Bae, “Development of air vehicle test equipment for
optionally piloted vehicle,” in Proceeding of The Korean
Society for Aeronautical and Space Sciences Fall
Conference, Jeju.:JJ, pp. 834-835, Nov. 2019.

[3] E.K.Go, W.G. Lee, Y. H. Song, and K. H, Park. Integrated
Test Apparatus for Onboard Equipment of Military
Unmaned Aerial Vehicle, KR Patent 10-2124501, to ADD,
Patent Office, Seoul, 2020.

[4] IEEE 802.3, IEEE Standard for Ethernet, 1IEEE, Park
Avenue, NY, 2002.

[57 S. E. Kwon, “A Study on Air Vehicle Test Equipment for
Unmanned Aerial Vehicle,” J. Adv. Navig. Technol., vol. 24,
no. 4, pp. 251-260, Aug. 2020.

[6]1 M. H. Jung, “Design of Real-time Video Acquisition for
Control of Unmanned Aerial Vehicle,” J. Adv. Navig.
Technol., vol. 9, no. 2, pp. 131-138, May. 2020.

[ 771 I Moir and A. Seabridge, Military Avionics Systems ch. 1-2,
pp. 32-104, 2006.



