DEri=

== 08-33-06-11 B=-EA1813]=1%] *08-06 Vol. 33 No. 6

A dkee] 7)1&7] zpel|l 7]ukel GNSSe) R =3 7)Y

A GNSS Code Tracking Scheme Based
in Slope Difference of Correlation Outputs

Seungsoo Yoo* Regular Member, Seung Hwan Yoo* Student Member,
Dahae Chong** Associate Member, Sangho Ahn** Student Member,
Seokho Yoon**, Sun Yong Kim* Lifelong Members

o ok
L =%

$14d 3 Al2xEl2 (global navigation satellite system, GNSS) E41 EjAEo2 A 44 4 ol (direct
sequence/spread spectrum, DS/SS) Al2~&l-S ARE3L1 Qlct. DS/SS Al~Ele kel ARE BLA5P] 28 & A
(chip) T= 1 o3l 57|15 2ie 35 wlet AFY 75 A% f8ke 74 2AE FeEic) s
de] odezl 4 7 AR 3] diAAS o848l HeE 543k ADLLe|t} (single delta delay lock loop)
o714, Ae o= AR el AR A 34l HAS TEith ADLLY oAl 3HellA HA Fa 54
71¥gelet. 12y o] 7]‘:’@% AR el AR ] diAAde] iRl R Qs whdr] EEHe] w|iiAeR
vehpr] weel] 2 4 HelE zZheth 4 Helw AERE 7] AR FHo] duwe] AT 5] AR
2ol 5 2Jwlgict olzlgl 4 HolE FnAF7] S8 7IHoR AR AE AREEF ADLLY 7 7§18 A-DLLS
%83l A®DLLe] (double delta DLL) AQF=E|gic). e} T 7| 2% o33 324 FHolr| EAlshd, 2F& A
E AR el 4 wAle] 5A °ﬂ°3°] Fol 5] A F5 WAV} avEE S 2o glvk B =F
= 3 Holg AFA R oML AR IE wArL aF=R o= A 3l Ad 71E7] ‘ﬁﬁr"ﬂ 7]
Higk 32 Ho| 7hA4 7[HS Akt

Key Words : Global Navigation Satellite System (GNSS), Direct Sequence/Spread Spectrum (DS/SS)
System, Code Tracking, Slope Difference, and Tracking Bias

ABSTRACT

The global navigation satellite system (GNSS) is using a direct sequence/spread spectrum (DS/SS) modulation.
In order to recover the information data, the DS/SS system first performs a two-step synchronization process:
acquisition and tracking. The acquisition process adjusts the phase difference between the received and locally
generated acquisition sequences within + 77/2 or less, where 7, is the chip period. The tracking process performs
fine synchronization. In this paper, we focus on the tracking issue. The single delta delay locked loop (A-DLL) is
the optimal tracking scheme for a GNSS in the absence of multipath signals, where A means the spacing

between the early and late correlation time offset. In the multipath environments, however, the A-DLL suffers from
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huge estimation bias (denoted by () caused by distorted correlation values. Although some modified schemes

such as a ADLL with a narrow A and a double delta DLL (A®-DLL) were proposed to reduce the estimation

bias, they cannot remove the estimation bias completely and need more accurate acquisition process. This paper

proposes a mnovel tracking scheme that can dramatically reduce the estimation bias, using the maximum slope

change among the correlation outputs.
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