) IANT ipaseen TEE
~ 4 \ Journal of Advanced Navigation Technology J. Adv. Navig. Technol. 20(6): 528-538, Dec. 2016

SR EM=H0IE-A(Link-K) 78 STHEH AJAB2] AlZ2]0|E] A
MeBM

Simulator Design and Performance Analysis of Link-K Based
Relative Navigation System

51 1. 3 3 52 = AAL] 1 2 3)5*
o FE .ol A H A HEA Ao o] £
ST MADE, BEFYTFATY ML, BEAIAY 24 HolsY Y
‘BRUSD RojZ LB, STYBStt T4 XIS SH A AT

Ju Hyun Lee' - Jin Hyuk Lee' - Heon Ho Choi’ - Hyogi Choi’ - Chansik Park® - Sang Jeong Lee' - Seung Chan
Lee”

"Department of Electronics Engineering, Chungnam National University, Daejeon 34134, Korea

23atellite Navigation Department, Korea Aerospace Research Institute, Deajeon 16984, Korea

33atellite.Datalink Team, Hanwha Systems, Gyeonggi-do 17121, Korea

“Department of Electronics Engineering, Chungbuk National University, Chung-cheong-bukdo 28644, Korea

5Command Control PMO, Agency for Defense Development, Seoul 05661, Korea

[ 9o
R B2 Ao EY A ) wel ATy 82 A3 3y AvaE slwe] ey dueEe A 8w 3y
Az ARk B Y AgdolH P s BT GEA FUSE F3 A9 Link-16S 71802 HAE Aol
YAz 405 % B4 5] AuE v gt §3Y A ulolEY e B4 A Yol A 92 Y0E L= PPLLY
A SV D 2R E A 7HS R TOA S B83te] 3 Mg A2H0R S go] /b5t B imRol A Ak 95
A% dlo| Bl 2L 7] uke] JTiaPy A 29088 7b5 A D oAk Aol uhE SRS SR om, o] 8 915 ATES o) 7]

.
wre] g A Bl FRE-L UASe] e BN T4 45 B
[Abstract]

In this paper, an extend kalman filter based relative navigation algorithm is proposed for Link-K based relative navigation.
Link-K is a tactical data link system for joint operation capability upgrade of ROK forces. Link-K is inter-operable with Link-16
and transmit and received information of operations and target. In Link-K communication channel, PPLI message including
transmitter position and TOA measurement can be used for relative navigation. Therefore Link-K based relative navigation system
can be operated. In this paper, software based simulations were carried out for operational feasibility test and performance

verification as error factors of proposed Link-K based relative navigation system.
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Cased EKF update 0.1,0.3,0.5,0.7,09,1.0,2.0'
Setting iod T
a8 9. iz 28 sixlol w2 PDOP perio
Fig. 9. PDOP as relative navigation unit arrangement.
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PDOP©| 1. 7153} Casedoll A 713 +& RMSE(Root Mean
Square Error)E H.91. 01, PDOPO| Hold4= 7|8h342 o O3 1. & & PPLI MA[X] &of w2 AlS2fo]M &H
Fig. 11. Simulation environment as PPLI message period in
=95 st et S Aok gl ’ dynamic unit P
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Fig. 12. RMSE as PPLI message period in dynamic unit.
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Table 4. Simulation environment of
velocity of dynamic unit.

relative navigation as

Types Parameter Setting
Unit 1 (PR 1) x= 0.0, y=0.0, z= 0.0 km
Unit 2 (PR 2) x=-58.0, y=-83.2, z= 0.6 km
Unit 3 (PR 3) x=-26.0, y=-244.0, z= 0.7 km
A‘rjrmt Unit 4 (PR 4) x=164.0, y= 0.0, z= 1.5 km
ang
ement ) (Circular : Center position)
Setting Unit 5 x=-80.0, y=-20.0, z= 8.0 km
(Starting
Position) Trajectory : Circular(50 km radius)
velocity : 0.1 0.2 0.4 0.6 0.8 1.0 Mach
Unit Number 5
) Unit transmit 01s
Time period ’
Slot
Setting a1 1 cycle
. 05s
period
Navigation
EKF update period 0.1s
Setting T

535

AABel AlS20l8 & X 4524

ety (r : el [ros

33 13. 38 & =50 mE RMSE ¥ FEAIZt
Fig. 13. RMSE and convergence time as velocity of

dynamic unit.
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Table 5. Simulation environment of relative navigation as
time slot imbalance.

Types Parameter Setting
Unit 1 (PR 1) x=0.0, y= 0.0, z= 0.0 km
Unit 2 Initial Pos : x=-80.0, y=-20.0, z= 0.0 km
(Starting . o
Unit Position) Trajectory : Fig. 14
Arrang  Unit 3 (PR 2) x=-58.0, y=-83.2,z= 0.6 km
ement  Unit4 (PR 3) x=-26.0, y=-244.0, z= 0.7 km
Setting  Unit 5 (PR 4) x=164.0,y=0.0,z= 1.5 km
Ig)lg 6;91)0 Arrangement : Fig. 14
Unit Number 10
%% In imbalance simulation case, units
were allocated in the front part of total
one cycle
0.1 s : imbalance
. Unit transmit (Maximum PPLI loss time : 11.0 s)
Time . .
Slot period . 03s: 1mbalan‘ce
. (Maximum PPLI loss time : 9.0 s)
Setting 0.6 s : imbalance
(Maximum PPLI loss time : 6.0 s)
1.2 s : balance
Total l cycle 1208
period
Navigation
EKF update period 0.1,0.3,0.6,1.2 s
Setting T
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Fig. 14. Simulation environment as time slot imbalance.
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Fig. 15. RMSE and convergence time as time slot
imbalance.
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