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Influence of code Doppler on spread spectrum code acquisition performance
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Abstract: It shows a guiding significance to make quantitative analysis about the influence of code
Doppler on correlation peak in order to evaluate the influence of code Doppler on acquisition in high
dynamic scene. A graphic method is introduced, which is a kind of effective way to calculate code
correlation. Correlation results are derived by this method when code Doppler exists. The influence of code
Doppler on correlation peak is derived in detail when code step is discontinuous. The influence of code
Doppler on correlation peak is simulated by Matlab both when the code step is continuous and
discontinuous, therefore, previous derivations are verified. The calculation results show that correlation
peak will be weakened under the condition that code error caused by code Doppler is above 1/4 chip
during the correlation time at the code step of 1/2 chip.

Key words: code Doppler; acquisition; spread spectrum; high dynamic

1 2 Bk %€ {7 & 5t (Global Positioning System, GPS)¥EATEN AT, X T 1EiBUdl, T2 5 HUcpl A X+
R KRR 925.9 myst, BCE Eh AR/, — R R A 2 W B e 5 (Y TR SRR ONL Y T R
RATAE NS5 LA TR sh A A B B, 1 223 0 A0 5 WA Bk 6 20 % R . M SE SCRRIIF ST AR L S 22 )
S| M O U (1 i % ) ) TR AR T, BEXE GPS L1 C/A 5, 4 P i K E R 900 m/s B, 225t 161 ms J&5 i T4
LR, BEWIRZE RSB | ST, B R A, RS A AL 2E D A B
s A b, BRI S 5 A R A A A A B KR RS /N T 0.25 chip!®. Y RT SCERALEE TS 8 B i S
P2 A 43 AT 0 22 7 0 0T i A0 R v R DG DA A S ) o AR SCHE RS A G 8 e 1 Rl b, Ee TR T 2
A OCWEAE P S2 M, SRS 20 B 1 A48 2R 20 1 XA DG I B B K, )R B I Matlab {5 FURIE TS THIAAE AR .

1 f5 % & 3348 K & 59 52 lin

I C/IA TS, BRI C/A TR C(t—7), ARME I C/A TR C(t—2), W ZFH M EE R(AT) R,
R(AT) = jONT C(t—7)C(t - 7)dt (1)

IFSEHA: 2012-04-01; fEEIAHA: 2012-06-05
E2WH: EREHEAMIEETRI( “863” T1KI)¥TBIT H (2007AA122336,2009AA122313)



102 AMZBMFERFRERFER

E AR

Kb T LA RS s N AHSCH [ N A8 Ac=|o—7 | WAL THR 22, ¢ IS C/A ISR AR,

¢ AR MR A TR AL 5 PP R 2 TR 22 i ) S

I —fk 3 AH I R ECT LG LR RN

Ar , At <Ichip
R(A7)= T, (2)

0, At >1chip
MR HET LU E 1 B kr®. 1507
i, 1, AU 10 MR R E, I HETIE
A 1R 0, fumF-1 0% 1, XWETEHEH
Hide. Bt, CONARHEIRN C/A T, C@) FERE
ST C/A W, COC )N HWFRM, H—1k
A G455 R(A7) v DABR fige Sk 75 161 v T 7 A5 7 X
N7 B4 BRI 5% BXC 18] P 68 B3 o DX T A1 £ B 1 7 24 18
B IX 0] 32 /R A i C/A 5 55 32 050 /A R X6 o (355 4
B C(t-0)C(t—7)=1; X F B X A Z I HAbER 45,
AR E C(H)R ¥ IE /Y BE ML — 3 A% 1 oL, )
Ct-r)C(t—7) WAH = 1 ZFEALAY, T 745 5 10 5Tk

S E . LA LS ] R(A7) HO{H -

Cc C

R(A7) =

KPS Ar<lchip .

F O AT F B 1 TR AR DR R S () AH TR
WSS I ARAUGE T LD SR, EdiE T A
TEM 22 % B B AH TR . A e 2 % s, Rk
1t 22 By 1 AR, A G RR 3 3T RT3 T RO A 8] 2,

s 2 AT, AP X A FE 2, 12 RS
B A IS B AR A 5 B, SRR bt B 9 5% DX [ T
FURCFIIFAE R R R I . B A0, S AH DG it (1] v [ i 221 iy
WU XHERT, B X BUE A ok, WA 3.

correlation time

|<—
—DI |<—Az

—

local code
0]

e .
«co []OHOOHHEEH

Fig.1 Correlation approximate calculation schematic
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Fig.2 Correlation approximate calculation schematic with code Doppler
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Fig.3 Correlation calculation schematic when code edges align at
middle of correlation time
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Fig.4 Correlation approximate calculation schematic when code step
is discontinuous
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