) IANT Ziveesees 82 27 ol

4 MBRIREE G- heiiend! Nenngation Yachinuiio J. Adv. Navig. Technol. 22(6): 530-536, Dec. 2018
[=To) [ Nz ol= "y =
201837 | SIXI™EE AlEEHI} 7Y o7

Feasibility Study on the Methodology of Test and Evaluation for
UAYV Positioning

TS 2R AITH - AAL £ - 2AL
ST SAHEY FBIUT|S M

Yo-han Ju - Kyung-kwan Moon - Bong-seok Kang - Jae-won Jeong - Han-gi Son - Jeong-hyun Cho

Department of Aerospace and Defense Technology Center, Korea Testing Laboratory, Gyeongsangnam-do, 52852, Korea

[ o

A2 RG] B8] FEU 9} S art %5 0 7 SNl ueh RAYTTI % HAYTT] 1 FAL B0l 283
= AT A AA Y 02 s A 3 Ak B BHE AN E FAFT) 28 71671F 2 AF AR o] B4
#ol o3, o] wh2 A G 7} Weto] A A s|ofof ek, B Rol N BT HAGF] G A2wel thet 71671 %0 £HH AL
A NG E AEH BFE AT ADEAL AN DTS A3 FAFY) A T2 9 258 B, AP
5%, AR £, AR R FARTIE B AFL SR ADPUOE AN G, B0l BAE, Zmu] YA
30| mEHQOH, 2} AlFY A% A ehg FAGTI ] FHA 2T 3Rz A vl AN A 95% A FEAA o Lam
CEEE RS OEE BEF
[Abstract]

Recently, many studies for interoperability of UAV in the NAS has been performed since the application range and demand
of UAV are continuously increased. For the interoperation of UAV in the NAS, technical standards and certification system for
UAV which is equivalent to the commercial aircraft are required and test and evaluation methodology must be presented by
standards. In this paper, qualification test and evaluation methodology aboutfor the UAV navigation system is proposed. For the
research, the mission profile and operation environment of UAV were analyzed. Thereafter the test criteria were derived and the
test methodology were established. Finally, the simulation and demonstration using test-bed UAV were performed. As a result of
the test, it was confirmed that the navigation system of test UAV has a position accuracy about 1.4 meters at 95% confidence
level in the entire flight stage.
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Mission profile of drone for cargo
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Table 1. Flight phase in mission profile.
Flight Phase Description
Take-off Flight plan review and aircraft take-off
Cruise flight Cruise flight to destination along planned flight path
Arrival Hovering over the landing site and identify potential
hazards for landing
Landing Aircraft landing
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Table 2. Results of simulation for static test equation.

case §imulation estimated CEP average
input CEP average error

ngﬁ;"sgf 10m 10381640m | 3.676%
ngﬁz‘(’)gf 10m 10367113m | 2.862%
g:t‘:lf(‘;gof 10m 10367113 m | 3.541%
g:::gi;gof 10m 10309332m | 3.000 %
g:::gi;gof 10m 10276706 m | 2.692%
g:;:%gof 10m 10340328 m | 3.291%
g:::gi;gof 10m 10357116 m | 3.448 %
g:t‘:l;i‘;gof 10m 1034214 m 3.308 %
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Table 3. Results of simulation for dynamic test equation.

case §imu1ation estimated error average
input error average error

test #1 2m 2.08114m 3.899 %

test #2 2m 2.07159 m 3.456 %

test #3 2m 2.07225m 3.487 %

test #4 2m 2.07028 m 3.395%

test #5 2m 2.07769 m 3.739 %

218004 EEE Gl uek 4 A4 g, Eelo BN,
A AN BE 22 Sekdch NG $3A 30° o)
3polo] Ak = 7o) gli= BN s om, 25
714 ALl wet ke, 1914 5 B2 SR

AR 1871 i A inpire 2 88715 AFg Blgle.
o, AFeY FAEe B Ase 2 1089 SEw
7] A2 SAFL A3k

Ao

1) BZAE 739
RN L A A A A 1A 7F BoF 9% Ho|E &
Sk oz Sasigitt A9 AT, DRMSE F 115 m,
CEP+ 1.39 m= AFE¥R1 oM o] 37+ ©F 38,0007 =
GPS 74152 95.7%°] th.
AN A, AR 517 )E 2 R g
oA o] F A] BHHA|AE0] QA= ok [4m AERE FAY

o}
o, o= FH oz % 75 870l uie} gebd < Sl

www.koni.or.kr



J. Adv. Navig. Technol. 22(6): 530-536, Dec. 2018

O3 3. Eo|SAIE 8 AR
Fig. 3. Track moving test.
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Fig. 4. Result of track moving test.
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Fig. 5. Route for flight test.
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Fig. 6. Result of flight test.
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