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Abstract: An method for small cycle slip detecting and repairing is presented by using the feature of cycle
slip and the relationship of carrier phase fraction observables between L1 and L2 carrier. This method
overcomes the difficulty of the traditional ionospheric residual method, which needs to detect where the
cycle slip happens. Meanwhile, only dual-frequency carrier phase measurement of single sitellite is needed,
without the coordinate of the station. This method needs only one-epoch data after a short time filtering, So
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it suits with dynamic situation.

Key words: GPS, dynamic cycle slips detecting, Kalman filter, partial cycle

XSRS GPS F tAALE B2 IE RY—F 77 5%

I g, EXT, ETX
PRI AC I K LR el i TR AR, A 610031
e-mail: fengwei99@gmail.com; xinggan.dong@gmail.com; dfhuang@home.swijtu.edu.cn

B E: ARBESURBIEANEILME X 8] 6 —F & &

s BRI, KRS T —AF ) B ks &K

MESE 7k, EFELRTEGROE EREFT WA AR EGEM, B, ZFEFUE
J 382 WS B KA IR, RE s AR, Bt Eke RE 2R U sdE, BibkiES

AR,

KA GPS; #hARBIEN; FRZIEE, FokA L 30

it

15|

BEH GPS N A fe, PRl S5
NI S AR S A P i A H AR R
FURA T GPS AU i ¥ E T 1), R iy A b e ik
S TR 518 52 T AR & PR RS BT 0 e ARG 5
FIH o M, s, 4% RTK FAR#3] T R
PR SRR Z N, B ESE T BORSE M,
HHARZMI R L. N T HIF RS RTK (1
FeoE PERIMERG I, SCm ShaS & IE Rkt 2 — i+ 5

HE R TAR.
—HLLK, GPS SBANAL Bk KSR 1B 2o
AT B — AN ORI 5 )8 2 H Ay Ak, W

RN E e S SN DL o N EZS T RS =2 1h b
AT 2 AR ALY, R BT S WM 1 2 IR
K2 BOL N HTEY, R 2 g Rl R
TR AR, XEITEA MRS MEREEN. HE,
XN BRI RIAME R, XL EAA REIA B4

HEEWH: HEARREESETH (No.40771173) %t

99

NI R o F B 2 B 2 v A TR /N ) ki P 1)
Iidi, AR AR GEI 7 VAN BEAR L () it v Jo) 8k 4 2
FEWRAN AR F I ) 78, 1 ELE T4 R Bk 17 ) i —
R B A B — Lo AL FBe . 54, BT 2R
D3R D R s AL IR BE AR A0K, Bl 52 AV 14 &) B
506 53 L i 2 6 O by A2 28 R PR DY . A SO 3o 4y
BT GPS RUBUUL I 2 [F] 141 N 7 55 5% DA B B 8k 11
fiE, BT — Pl A K 1 A 3k W00 {2 ) — 28 8 WK
H5 55— 8 NG 7 A% L R BOR &R, R
BB I ORI A SN R B ) . %
R T B s, B2 R I TR E B
AR B O s . AR IR KIAHEL R, T
ZANHE L1 ik LN 5 AN L2 i BT 4 41
ANEBE, TR EE, TLUIES TES. &
G DL, 3R] LRI H T 22/ F k. S Bk 2
() /0N J) 6 1) A A I — 30 T 2 A TR T B8k o AR ST )
ARG, R —FP R FE Z 0 R AT RS T
I EZLLIEI L1 W RBME IE ], L2 IG5
—H,

978-1-935068-03-7 © 2009 SciRes.


mailto:dfhuang@home.swjtu.edu.cn

3% Scientific
. J
+* Research

2 EAREHE
2.1 BUSRMME R —FhK F

AN, EWANTITR P, R
WA= M ERE B T 5 — M. X —id e
W, AN L8 2 AR RN I B JE AN TR 1 5
W, GPS USRS PN 25 1) P 720 1 = AR S5, B

Ay y = A Xy M

() AP FRIRAEFAT KA BRI [ o TR 2
MBI &, A& AR, A RREK, T
br 1. 2 AREFEAF AR . A B B RRr a4, A
W R AR, Y BGEARAULIIE R N EGHS 43 # 2
IEAfT,  JE Bk S AR 7 W IE (P 3G 4 B2 00
MU B R, IR Q) PILBREL Ay, FERE I SR /N EES
gy, BRI IR

JT
Ay —INtAR) = Ad x4y 1y —intAG x4 1 1)  (2)

K@), int()ABEEEET R, SRl
B L2 ARATIIAE P NEGE 43, B R AN JE Bk
(R . 2T I B L S AR L e ik =K
EELE RGO o NGRS o), HAE S S8 L1 JHBk
(R o

AR, Y L1 B AR A B AR, K(2)
A A5 0 RS IR, 3t w] LARRII HS J Bk i) &
Ao BRI, JEIURRE LD AR IR S S ok A
Q) EHW AR, kil B4& 5 Bk H
o X2 I RAE I BRI A AR . FIHIZh
TR L1 BARA AR B, W, tn] DAL
PR L2 BT R Bk s = 1 sk

e LI e 7 T S, BV 7R A Rk R AR I 1
BLF, R@WARTEEME, B E— M1
o JiAh, MR R KB G R WA, 94 L
BPIERN 7 /> L2 BRI 2 25 3.3 mm,
L1 FH L2 23 I PE 2 [R] XK G 58 1 3 ABL R 193 43 5l
9 RN T UL DA, R R R IR L1 BT
54 L2 F/NT 4 ANRERIN, BT e
FABMEE S L1 _E 9xn A, L2 E 7xn AN B B EUS
Ak

22 HEERRENISHEE

A PR A SRR BT 7 18 HL B R A [ R
IS, AHEAESEPR oL, o B2 RS i 2 2 WA
M. BB R N, (1) QAT B
LW

978-1-935068-03-7 © 2009 SciRes.

100

Global Navigation Satellite System: Technology Innovation and Application

Ad, x A, = Ady x A, + Al )
Adh—intAd) = (Ad x4, + A/ A, —int(Ad x4, + A1) [ 1)
(4)

Hordr, Al 22753 D o 8] v 8 J2 00 P AN B A A7
NLUAE BT 3 F PR S IR e 25 S, AE R RR A vl 8 2 0
Z2o KT REMS A I AN (A) KRR B, 1 e e A B
R AR ZE (R, AR S (B) T LA B T
A, W

Al = Ag, x A, — Ad, x A, 5)

FLORUFH], BRI, WS Z R R
(R TR] A3 T OGE,  RIAERG R B P e AR A AR A A
Ao ST A, LU KR EOR IR AP R s
BRI ZE X AR . AR Ik R kAU
B 1 FD R ZNUE I 11 v 20 2k 22 AU ik 22 1L
AR 500 A5G,

4

FH 2 5k 25 A Bk 25 imm

4000 6000 8000

Vi

4 .
0 2000 10000

Figure 1. The residual error of fitting ionospheric residual
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Figure 2. Relationship between ionospheric residual
and satellite elevation
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Figure 3. Clock-slip effect to the calculated ionospheric residual
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Figure 4. The ionospheric residual after kalman filtering
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Figure 5. The value of d without cycle slips
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Figure6. The value of d with cycle slips
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Figure 7. The value of d with cycle slip repaired
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Figure 8. The value of d with continuous cycle slips
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Figure 9. The value of d with continuous cycle slip repaired
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