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Multipath Mitigation Method Through
Asymmetry Estimation of Correlation Function
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Abstract : Since the muiltipath signal arrives at the GPS receiver later than the line-of-sight signal, the multipath signal makes the
shape of the correlation function asymmetric. This paper proposes a multipath mitigation method through asymmetry estimation of
the correlation function, in which multiple correlators are utilized. The asymmetry is estimated from correlation values of correlators
which have different chip spacings. Based on the estimated asymmetry, the correlation function is modified in order to get a better
code tracking performance. Even through the proposed method uses multiple correlators including the narrow correlator, the
acquisition performance is not degraded since the number of search cell of the narrow correlator part can be reduced in the algorithm
of the proposed method. The simulation results show that the proposed method gives better performance than the generic correlator

in multipath environment.
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Fig. 1. Correlation function asymmetry due to the multipath signal.

A7|A 4 & AH AR 459 IF o) v ZE, D)
= I HoEE veha o % 05 A7 AR AR S
Hkgake] TR el o = HEAR 4159 SE
1M 7, ¢ g, v 47 AR N5 AN v
S)gdelh.

(el g dlolE D(r) 7} 1olzka 1 JHFA 59} Bl
259} ABAF Rp(r) ¥ T (9 2ol vEr & Aot
[5].

[«

Ry(t)= % J()Tsr (HC(t - T)cos(at + B)dt

n @
= A(R(r) + Y aycos(@y — O)R(z —1x)
k=1

g71M ay cos(y -0) © EHE A&
o] Ftol ¥l 7§ BAFdelet ahar &<l 73'?——'5 & VS
olg} 3tk R(r) & WEAR A&7t ¢
o] oAl ) o] vkl 3}‘3}{1,2]

R(z) = {1 —0|z'| |T| <1 3)

otherwise

rl r
mI
onl
fu
r.>:
ol 7
r&

29 1€ 0] 191 39 FRHSFE ehd Rolnk 27 10}
A T 7h 89 T Ealy, P9 THE Lae BT F W 0
FA% A5 SJste] 4B Earlysh Lactt ¥Ith330]
WAL & 5 otk BABEY B Lae T2 @l
By 72M0Eh 270 viehte] 3 el S A vk

g o 4 gk

I CESARUY| =8 0|88 Akl vicjald =8 &
Cisde 2 HAH

. H|CHEIN ZX

a9 191 FAsT HgAAL L OSER| TEE o83
o F ek A9719 Ealysl Late ¢ 2S48

3o OEAR AFd A% m= 94 33 o4 7,9 F

k2 @) 2ol vERd 4= ITH1.2]

max(7,) = 0.5a;d (€]

@ell 23l OFARE A3 BN MR Y2 4 & 7}
e gl F7leA Y AAGE @l & A= o2
ehdth o] W 2t 4] 2be) e Aole s
iy Aol HEel Aol 47} F7EE u 4
g3 gugs i F40) Ahssinh Awrle) 5t %
7Vt w717 B AlLlge] SR B =2
A Ealy 9?4 Late 9<FS] HZo] 01383 10520 F 7MY
FNE AR Al diste] Agdh 103 1A AR
718 olgste FAT JXAHE g °l2 3k 017 7
7] FA|E olgsel R ANARE o, ol B
) dAAEe] BE O AR AE 9T R 139 2ok
2. HtzlN =XMg E5F IE QAN A MBI ShA

I 16A9} o] F AT AAFE ol&ste thE
AR Nz 9%, = T 3
g olgal T= 4 24 4R%E L+ 3
28 AEs voiAA
EE Bowd o AR 4% A4 A3t 7
#E R g v
o A Uerdth med Ealy oo AURe vFoR
Late e ATkE 28 OEAR A5 9 BB
S ulod e BAYE 4 ok

4] Alele] QaAE A, & Bl dE 8
AZ Late®] Ad@gkel 3t dFAZE 259 Ggs A|A

[N

E 1L 54 A mE oF A2 AT 9
Table 1. Effect of multipath signal according to the characteristics of
the measured pseudorange.
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Fig. 2. Improved code tracking performance improvement by the
asymmetry compensation in the correlation function.
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Fig. 4. Code tracking loop based on the proposed multipath
mitigation method.
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Fig. 5. Search of the proposed method for the signal acquisition.
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Fig. 6. Simulation block diagram for multipath mitigation
performance evaluation.
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