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Abstract

The noise mixed in the GPS observation data will lead to a significant reduction of positioning ac-
curacy. For the shortcomings of traditional wavelet threshold denoising methods in threshold
function and threshold selection, a new semisoft threshold function is designed. The hierarchical
threshold is determined adaptively by vortex search algorithm and generalized cross-validation.
The improved method does not require a prior knowledge, and is easy to use, yet of strong ro-
bustness. Numerical simulations verify that this method can significantly reduce the GPS posi-
tioning error.
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2BRE L R 4(Global Positioning System, GPS)EA HANMM . A RAFIESAE M F2 6] 504 75 2l
PLAERE R, BERE N AERH PR EA . SR S E . B ENESNEE, B 2N
TR @9, WG B, FHEEE(1].

BTSSR L ERS) . PEBEREHZF). WERR@WRUZLER . Z BTN LN AFER
(WAL FE T2 2, GPS LRI B 1S 5 AN AT e iR N 1380 /g s, 49 8 45 SR th Bl —
SE I, For DA i e A B R i (2] [3]. AME S0 1 BER G, GPS A& 5 A U &R oA
FEACARTE R N, T8 75 R B b A AR AE e VG L Y, PR AE — € I AC 4R o I i A 45 5 Al F {100 i v
VEB TR TCVEAT RO 4y B F B3 R S Ry (4]

HHET, GPS WLIE i i) b5 ey v 3 B G 3L 1 Kalman J8U% 0 5 VL[ SR ZE /N e A B9 7 vk 6] H
1, Kalman JE 3 75 EEHEHT R1E MR I RGBCFRAFINE B Giit, X500 T RARMEM IR, Atk
Bff B 1R (1) S Y R e 75 33 1 o 3 BSOSO PRI L 28 R T /) R i A 1R e PO N A0 = S A e e,
PAMAS A RBEXE 5 BT 0 AR 3R, 7EA SR )[R, Refe RE RS S AR, HmZE 7R
RN I BR(7] [8] [9][10].

/NI A M 1 S B R AT S A FH R R /N AR B, 0 e 7l 2y ) /N SR . ) P IR T e /N &R
A, B/ BB R T, BT R R HAET . TR PR AR AT DL BRI H R B S R
JRAGAE S RIE R SRl AR i, FESERR TAETRAR 3] 7T 2 R[] [12].

FE /N A P M R by, e R S P TR AR /DN U8 2 T 2R e ) ) e R R A ) o P 2 O )
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ARETE TR, KNG T LA RE IR B . ZRE kU, X7 HRCE B R BUE 5 MR
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BIE S 5EMGE SHAAE—ERIRZE: PR R EO TR 245 5 1 B n 20 R A0 Tl 50 {1 ok B B 3
ERR L, HRAEBE BT LA IE . BME EZE AR RBHEN T ZEE. T2 RBE, 72
BRAE SN RIE AT 4%, TGN RE ST 5R, PR R AR A . (HRAE S 53 2 BME I E 5 — g ek
HIR(nME S 7 22), IXAE LR AR 2 ARSI o

AL 235 0 R H5OR 23 2 OB E R R B, AR SCBeTE 1 — PSS i A R, R R R IR R
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SIZBE, AR T GPS IR K E AR ZE . A SCE e EN A 1 /N BME g i B A 5, 5
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Figure 1. Procedures of wavelet threshold denoising
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Figure 2. Diagram of traditional threshold functions (red line
represents hard threshold function, blue line represents soft
threshold function, and green line represents semisoft thre-
shold function)
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Figure 3. Comparison of semisoft threshold functions
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Figure 4. Diagram of optimization process for vortex search algo-
rithm
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methods
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Figure 6. Comparison of target trajectories
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