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Application of Cycle- slip Detection of GPS Phase Observation Based
on W avelet Transform ation by D ifference
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Abstract A ccording to the cycle— slip ofGPS carrier phase observatbn i the paper the author firstlym akes a singlk— difference and
a doub k- d ifference respectively to GPS carrier phase observable and the bcation of the cyclk— slip is regarded as the b zarre point of
the signal according to the principle of signal oddity detection and secondly the wavelkt transfom ation & used o detect the cycle— slip
of the GPS carrier phase m easuran ents to the single— difference and doub k- difference phases ind widually by progranm ngw ith
MATLAB The experm ents have ndicated that the efficiency o detect the cycle— slip of GPS phase obsewatbn is higher based on
wavelet transom aton by difference and the place of he cycle— slip is detected to be exact and m oreover that effectof the detection of
the double— difference is better than that of the single— difference phase obsewable

K ey words GPS phase observable cycle— slp detection wavekt transfom atior difference

GPS , (3)

GPS )

GPS

, 4 s (1) (-3 ,

[4-6]

: 2008- 05- 16
(1981- ), , ) GPS



E : GPS

115

GPS
1
11
| [7- 8]
( Multi- reso lution Analysis) ,
f(t)
k(1)
1 )
Wiw b = < 4> = Lrue =t
, <*F ¥ > ,a>0 , b
S E s b (1)
bl = O 2)
a , b, (t) (a>1) (a< 1)
; b f(t) b
(1) (1) :
tﬁ*b(t) di= 0 jﬁﬁ%uzdmz C, < o (3)
, b(1)  P(w)
1 t— nbody 1
¢ = ¢ = ¢ - bo
o () J(Z( & ) JE(%t nb, )

(4)

Wilmn) =< £ o> = 7 Trovns =t

(5)
aw=2 bh=1

> m, n 5

s =L Tlacemid=twas (o
12

(L ipschitz) ,

Sf(x), Xo s

E(aK, 0) = Zj:[aj—K' 2002+ )P ()

f(x)  xo
Ko

, G,

J ,
{wif(x) ;€ LT
a= hwif(x) €I 2 , o 4f
(xo) |:K02m( [7]) @y, Ko s

E(aK)= 2 (0-K*2)° (8)
((I»{J;KO) B X0

2 GPS
GPS

[9] 1

2.6
2.4

KA~
1.8 §

1.6 4
1.4 1

0 10 20 30 40 50 60 70
1

Fig 1 Cyck- slip occurrence i the carrier

phase observation

GPS >

, EUREF
ZM ] 2003 5 18
JPSLEGACY ,
PRN7  PRN30
GPS 3
, ZM]
PRN7 L, 30 Qs 1

(EPN)
FIM J
30 s,
34mn

MATIAB 7.0



116 M) 22 5 72 18] w32 4E B 2008 £E
s s Daubechies
LBk ST
04 4 dh6 ) .
0.2 s
0 , GPS
02 " A i i i R ) 3-2 1
0 10 20 30 40 50 60 70 3- 3(h) 3- 4(b) 3_5
2 (b) , GPS Qs 1 5
Fig 2 Zero- difference carrier phase , ,
R 5
O8I st mppssson el N .
06 04l '
04 F 02 F
0.2 p 0k
0r -9 b
o -04 ¢
041 { -0.6 |
0.6 1 X 1 n 1 1 - 08 \ , . , , . ,
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
3(a) 3(b)
Fig 3(a) Single— difference carrier phase Fig 3(b) Double- difference carrier phase
0.6 0.4
1R BB TR 1Bk B TR
04 02 I N
‘| |1\
02} ‘H 0 . 1‘\ /™ ‘
0 ~ S N~ 02 \I
\‘ ‘t'\ |
02 1 ! LN 1 Il Il -0.4 1 1 1 1 1 1
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
4( a) 4(b)
Fig 4(a) Single- difference carrir phase Fig 4(b) Double- difference carrier phase
2 [ »
5 Ak Hp IR TR LT spk s
1
0
0 1r
| I 1 1 1 1 1 1 ) I I I 1 1 1
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
5( a) 5(b)
Fig 5(a) Single- difference carrier phase Fig 5(b) Double- difference carrier phase
GPS

( 119 )



% off : MAPG IS 119
=T '
ity |[Eeoroest—ERLART T | |y, RATEER < WSk | ’
T . By E Y 1)
12:«1523 mnsmmx ik RPERsH gl 5 [200000 —— *#
BREWER | | | pirme: [BR o nvmmEp * 18
LEAE
BEARE BYRLAEEOMS) 1230000 -] _ _ 5
Frrre BERAESARSEOMS [R000 ’
5 10
BERPYRAT = 2)
CBRTATSE ¢ RERR | ERA g B8 < Fexb
CRPEESRR O REERT| | O ERE BRERFS: 0 FBvp  BM 4
©BHREAME xpuF: 1 vRTF:2 7
s - 16 s
2 _ 7 :
Fig 2 The projectbn transformation of 7 10
points fik of user data
3)
1: 200 000 s
3 2
Dew RNE8 € -4 @ AT ENE A Y2 NBEA -5 21N BB T 8
[CECRER Kyiom | uﬁ‘En’iS ﬁU‘Eﬂ
gw L e T 5
g MAPGIS R
é w )
4 s Er—
& g C—
S TUFS | A
g 7 [EFETR e 88
S e - a— ,
3 FERAUL =
e sFEh i) 5]
3
Fig 3 The mineral resources distribution m ap [1] -MAPGIS [M]. : ’
2004
14 [ 2] . (2006-
’ 2020) [G]. 2007
: [3] ( ) . MAPG I8
; C ) M]. - , 1998
; : 1: 200 000
[ : |
( 116 )
[6] , . GPS [J].
. , 2003 12(4): 33- 35
[ 1] . GPS [M]. [7] ) , .
, 2003 [M]. : , 2007
[2] , , .. [8] . . . MATLAB
[M]. : , 1993 [M]. : , 2007
[3] . GPS []]. [9] . GPS
, 1994 (3): 57- 61 [ D]. : , 2006
[ 4] LBk, S WL DI AE GPS IR [10] Colln E W amant R. Applicaton of heW aveletTransbm
[J]. , 2003, (24): 48 HrGPS Cycle Slp Correction and Can parson with Kat
— 55 man Filter[ J]. M anuscripta Geodeti; 1995 20(3): 161
[5] , . GPs -172

[]]. , 1997, 26(4): 352- 357.



