33 % A6l
2008 4F 6 A

VRPN S O I S

Geomatics and Information Science of Wuhan University

Vol. 33 No. 6
June 2008

XEHE.1671-8860(2008)06-0639-05

SERAR S A

e —2EH/ DR B GPS
AL I ] Bkl

e

77l

e A

(1 IZRPBH R A 22 B2 5 TR 24 B .55 & TR % 579 5,266510)
(2 HEERRERF R - LR IE K #% 16 5. 100039)

H O EWMATTAIIAZAKATRATTE LS EAKNGER A TAH R DRI LT F R T
FE M GPS Aa 4z L 44 B 9k tg 5 sk, i CHAMP T 2 Z M KB HAT 0. R — R A H0EH, TR E

WL RS T A BRI g A R,
KR . GPS; ABAZ M 5 Dok oA B BkIE ]
FEESE S P228. 41

XFF GPS FBkH 52 B Heih ke &
WHEL TV Z R Oy AT BB 240N
(WL FifhBE 4 A 35S BB 2 A8 %D o B
R 22 AU G vk o ) B ) 22 0 s B A
TAE . Xy R AS BT BRI O 2 TR B /N A
Bk, B A B XE DL ORIE AT FE PR, BT Ok SE DA
Gauss BREUHT— B Z B 5 808 5L /)N il o itk
A7 7 ) 0 00 Sk S B A0 AR T IO
IR 2653 o W B8 28 N2 AR 25 AN BB A RCGR DI JE Bk o %f 00 ]
BRI EL R BRI, AN BE L
B L ry Bk, 5 4h, Gauss B UE —
T RR VR A AR G A A DB SOCR . B il A
/I i 72 4 %k T B R0 1) A AR R AT T AR

Goad"*™ &5 Fl| F — A~ 3 b 1) BUS I 25 4 1
LB R Gk S A AR L R )R Ak 2 AL R R AT
PRI R Bk o A< SCR) I [) — B3 e AR A ph i 22
Vi AL A T A B AR R 2 RE 7/ A2 L
J5 i) O-C(observed minus computed) 5% 22 P~ W,
D58 43 90 AT ) kR 43 A

I a1 2 A AT R BRI L T R T S )2
(RS0 55 1 XU Z | 2 B AR RN A A 152 25 1Y
SER T ELAEAS A A SRR I 00T AR 25—
W, (HJE, T MR AR S R 22 M e, R v

¥ #8 B #5:2008-03-25,

A FEAT TR B U RE AR 3 FA LB Y e B
R LRI H A 90 5/ 1 S B

15 O-C 5k 25 v o BE#E — 25 500 5k 4 19 85/ A
Bk AEXS T 2 JE AP R JE Bk T R RS A L LA
PRI FUREAE JA ik AR B B R A S 8, It
/N RREON T 2 JA LA E i FA B I FE B R

1 —RHFHINE

Shannon pR AT AR 45 14 18 I 1 g OGO
Xof HL A BRIV %) 5 4 AR A (H G i) G s 5 Ok R
JEARE , Ry 2 51 Gauss“ 7 R A] LLIE
i 4 R~ 0 AR G b 4 ) R 50000 2 s o (H HC A
TE W ROR B 2% o A SCHGX T A bR B L A5, AR
WS HBA R, W5 T — 280 R
BT AT GPS R LI R BRI

FWr Z /N

sin(xt) D
nt

F(t) = G » S(t) = ¢ 7 »

QIKJ/I\ Z/J\?EZ:

.M%L+L>,m}

Z(t) = e 2’ [TE 5 p -

Tl

(2)

T30 B Sfe R < ¢t 2 2 i) 5 SR T ] K 0 42 J) o S 3 WS B BT H (200710) s FE il 3t B B 5 K0T A BOR LD 7R 4 SR 0 & T OIS

FE 4 ¥E Bh I A (SD060804) .



640 KA AR R R 2008 4 6 A
:5}/? Z /J\?)i:
) sin(wt) Zsin(mt) _ —
M(t) = F(t) = ¢ o7 | tsin(at) m Ccostad) nt resin(rt) T 2eos(xt) | ()
5 -+ 5 + /2

SRR T I 1) /0 R B S8 o L TE SR A
SRR SF E B L SCRR (L

2 GPS ZRHJ/INE S

KT 53 BTSN R BTE GPS i Ak 3 o
(9 8 - AR SC L 2001 4E 7 H 16 H CHAMP &
(I 5 GPS WL BT RL Ry 1] A FH X 287N % GPS
BERE by =6y — by . O-C 5% 22 58 W &t 647 /NI 4
B (L 0="7, BLAG BT 1 56 D8P 7 3 1k R /N 1Y
Vi BN S LI R R AR [RIBE R 10 s,
2.1 FEHTEBEZE b,=>b,—bHIINEDHT

D —Br B Z /s 4

MWE 1~KE 3 Al LLE L. H T 6 HFRKR
N SR AN TR A BE 1 0 G R 5 BRI S D A%/ 0N i 43
BT GPS BERF 2% 183 S 300 0] 8, [m] i AT 1
tRl LUE B 6T — S B R Bk S IN i AT LS
SEHRIN R s NI 2 ] LU L 6 B T Bk
PR A N AR e JE RO RS S5 | 3
NREEIT 1A B N — B Z /N AR e ] om]

o 24+ — JsU s EE K
= 2.6E{—H—\_‘_\_,_:—\J—|_I“L
w28

VLE 76 J8 B & AR B A B B 1 248 (5 B

2) F ¥ R0 R 45 20 B Shannon pR %L
Gauss™ & " p& BUH) 18 10 U B Z /I F (O AR
U B4 - 8 R HS 440 24N o JHE T i R0 R 45 R R T f A
5T o g, MWE 4 ] IE -G %
BEREAR 47 b Sz B J5 A5 5 A AR R AE , BRI E By Z
AN F (o BB AR 3 189 F- 8 0 R 4 R0

3) At /)N ip A5 4

MK 5 7] LLFE S, M FH Daubechies /) Fl
Haar /INEST GPS U0 5% 6} #E 47 /N I 43 B H g
Fie FRRE At 5 A1 38 4 )2 00 T A BB AE — 4> 728 4 v
RERFFEEE M A el B XIS /NI A g
(i) Fsf SHE SO AR 4 149 ' ¥ M 0 e
2.2 O-CHENEDH

DR 9527

M6 a] LUE L fECA A Bk E 00—
By BN 7 4 JE A AT S s T Ah s AR
K 0 I S BEAN ], 23707 >R AN [] 72 B2 9 34
G . R EREH o BRI, B E L ELK L
19 HUH

2.2 _
o 24k — UsEdEE
= —2.6ﬂ|‘\_’_\_,_1—\J_|_I_L
" -2.8F
73'00 400 800 1200 1600 2000
Z 6
= 4l [— Wz usmEE]
o
f op —
& -2 I L 1 I
0 400 800 1200 1600 2000
PiTeA 4
(b) M /N

K1 PRN30 TLE 1d ¥R Z /AN M /N 53 Br

300200 800 1200 1600 2000
=
& L [— B Z i sUs i EE
oR ) T S S
5
E 72 1 1 1 1
0 400 800 1200 1600 2000
b4
(a) Z N
Fig. 1
jm —0.2 -
= 04t — i R 1
3 0.6
%—0.8-
S 0646 60 80 100 120
& 0.04
&
B0
B o0l [E Wz AwEREmEY
N 0 20 40 60 80 100 120
JigeAN$
(a) Z /NI

Analyzing Data Received from PRN30 Satellite with Z and M Wavelet

o -0.2
= -04f — Jste A
B 0.6
= -0.8F
R -1.0 ' ' ; v )
0 20 40 60 80 100 120

P a5
(b) M /N

Bl 2 PRN30 ¥Ekb b — B T8 SR Z /A M /N5 Br
Fig. 2 Analyzing Data No Cycle-Slip with Z and M Wavelet
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GPS Phase Measurement Cycle-Slip Detection Based on
a New Wavelet Function

ZHENG Zuoya' LU Xiushan' HAN Xiaodong'

(1  Geomatics College, Shandong University of Science and Technology, 579 Qianwangang Road, Qingdao 266510, China)
(2 Chinese Academy of Surveying and Mapping, 16 Beitaiping Road, Beijing 100039, China)

Abstract: A new idea is put forward that the number of difference point can adjust by a pa-
rameter factor. The authors study this method to smooth raw data and detect cycle-slip with
wavelet analysis. Taking CHAMP satellite data for example, the authors get some signifi-
cant conclusions. It is showed that it is valid to detect cycle-slip in GPS phase measurement
based on this wavelet function; and it is helpful to improve the precision of GPS data pre-
processing and positioning.

Key words: GPS; phase measurement; wavelet analysis; cycle-slip detection
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Geoid Deformation and Elevation Affection Caused by Building Loading
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Abstract: Based on the loading tide theory, the ground vertical deformation and the geoid un-
dulation caused by loading of neighboring buildings are studied. Further more, the influence
on elevation is also considered. The result shows that the ground vertical deformation and
the geoid undulation have both reached millimeter magnitude. So it is obvious that the build-
ing loading has affected the precise engineering surveying a lot; and it must be seriously con-
sidered during the future applying.
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