((d/:&"/.d by oy (}“ ) Un/ujgv M
" " L ¢

YAV-TYY o 1YY 50l ¥ o lad ugs Jlo

dwgn oo JIW B jalaw 4 Jas  Audd dbole <O (Silwdmd 9 150
OIS 9L dbols Ou\.;; 39

ru;.u O daa ;’*’\QL:{ )
Ol il Sl s ol &2ils Ll =Y (ol g ol pn oKl lskiul —)

(QF1-NIY+ oy QP sl o)
o..)._n_.ﬁ;

el 5290 Sl polie By gy S s oS 4 3585 Sl 5 Soex Jlie 0 Sudgan s 4 g8 alela I eslinul
s calidee lin o)l Jis job 4 1) (5250 Ulgs GPS wlad 5 (2w loj )3 g 4 (s gl SoS allebs S5 Gl @ ailals
eSoiil o las ely ole ol a5 w0t JUSoms 36 s, 5 Uas caely el (CWI) asgy gy J5h5 Loy T oy oo ala 1 a5
alols 0052 )0 gy @ge JFI Bl gl oz by, Sl @ dlie o osdi o g0l CB0 RS Culedye 5 9955 Lo
Ol 0091 e a5 0p) JiSms el po alliie (nl (o5 (55155 ol o0l ais oy (as ilad o2y )5S ) enlinal b (58] 5
2 el 52,25 il Jis S conlital o 50 ek il el il i3 0 ceslin slacgog g Dl (sl L 0,90 3 E
S0 Gl S (iS5 g SIS GlaulS B cElid 4 LS pae goleiiay (hy) Sote (PSSl (oe slas )8
Gilwans 5l Lol bt aled oo Bi> g 00,5l Caws 4y (595,5 0 | LB o puilS 3 095 O jae 4 golpiiy aibln cul
90 Jrsmd Ae VP (53955 ;0 SIR Jlae & iy «539,5 SIR & (25,5 SIR o golgisin 05501 Jlas! 5l g a0 o oLt
G g G g (Sl (e jild slagysg olaxi N) Conl 6 Ko BNFL sl (galeidiay o2 )o801 51 LSS 58 izmen sl o0

Lol (g5lwosly BB Slasls )L g 5 l8lc S Cudgase

S uilS 3 s aileles © ) 05 S CWI 5105 oy 6) ailoles 2 o §lgands’

Design and Simulation of a Linear Adaptive System to Remove the CWI
in Loran Navigation System Receivers
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Abstract

The use of Loran system is a strong defence method for navigation due to its immunity against jamming and ability
to penetrate indoor locations. This system can be used as a navigation aid system especially in times of crisis and
GPS disconnection. Continuous Wave Interference (CWI) is one of the most important noise sources that make
errors in signal phase tracking. Consequently, undesirable errors are constructed in time of arrival (TOA)
measurement and ultimately navigation precision is reduced dramatically. In this paper, a new method is proposed
in order to eliminate the CWI in Loran navigation system using linear adaptive algorithm. The specific innovation
of this study is analyzing of Loran signal and obtaining the required delay to adopt the appropriate inputs in the
adaptive filter. The used adaptive filter is the most relevant one in practical applications. The greatest advantage of
the proposed method is that it does not require knowledge of interference frequencies and frequency distribution.
The proposed system is automatically obtained and eliminates interference frequency at the input. The simulation

results show that the proposed algorithm provides a tremendous improvement in the SIR input. After applying the
proposed algorithm, ratio of output to input of SIR, depending on the amount of SIR at the entrance of 36 to 80 dB
is improved. Each iteration of the algorithm requires multiplication operator is 3N+1 (N number of adaptive filter
weights), and without any restrictions implemented hardware and computational time.

Keywords: Loran System, CWI, Phase Tracing, Adaptive System, Interference Frequency, SIR
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