33 4 Vol .33 No.4
2016 8 Journal of East China Jiaotong University Aug . , 2016
:1005-0523(2016)04-0098-05
1 1 2 1
’ ’ ’
(1. , 330013;2. 830002)
PANDA s Bernese s
; PANDA Bernese PANDA

; ; Bernese ; PANDA
:P228 A

DOI:10.16749/j..cnki jecjtu.2016.04.016

’ ’

Bernese ) (JPL) GIPSY
PANDA 21, Bernese
, GPS GLON-ASS - PANDA
GNSS/SLR/DORIS/VLBI ,
, PPT
Bernese , PANDA  Bernese
) o PANDA
, PANDA o
1 Bernese
Bernese Bernese University  Astronomical Institute GPS
.GPS  GLONASS ) , , ,
, , , LI 12
GPS o
1.1
1.1.1
Bernese M-W LG 56l

:2016-03-09
: (201512027,201512021) 5
(1973—), , , , 3S

’

Bernese

( GLONASS

’

(DLLJ201605)



4 L PANDA

99

L1.L2 m,

e C
b

159] [}
’

1.1.2

8] )

T C D —C

4 : | |
! —
; | [~
2) !

: !

4) : | |
S —
GPS an
1 B
Bernese - Bernese ernese
| Fig.1 Bernese software positioning solution process diagram
2 PANDA

2.1

[12-13]
’

o=V X=X (Y=Y )+ (Z~2)* =cV,=AN; +cVi =(Vi)i= (Vi )i
:(Xi9Yi9Zi) ;(X’Z>
5 Vl,( 5 Vl‘? i 5 ( Vion)i

[14]

: li= Xi_g(o s M= Yi_()Y'U s = Zi_(?/o

pi Pi pi
, Int(¢); F.(¢), ;A 3 IV; @i

’ 2 s Pi

(1)

(2)



2016

100
Z 81' ’ N N N
; (D), ;
) o ( Vion)i )
V., . °
[15]
2.2
PANDA /GPS
PANDA s GPS RINEX s
Blewitt , ) ) )
(SRIF) (SRIS),
, SRIF , |16—]7|O
(18]
19 PANDA . [20].
2 PANDA o
RNEX
| l ! |

[

| |

E—

C i D
2 PANDA
Fig.2 PANDA data processing strategy
3
6 GNSS ( 3 ) R
2014 2 1 —2014 2 7 , 7 . 2 IGS ( ) o
Bernese  PANDA GPS , ( 1) o 2
2.3 . Bernese  PANDA XY Z 4 5
4(a) X PANDA 7 mm, Bernese

5 mm, PANDA 2 mm,Bernese



4 , PANDA 101

1 PANDA  Bernese
Tab. 1 Processing strategies of PANDA and Bernese

PANDA/Bernese

IERS 2003 conwention

FESO04 modle

IERS 2003 conwention

IGS  UltmBRD

Saastamoinen +
IGS
3 ( :km) EOP IERS
Fig.3 Site distribution map
0.008
02 X 0.007 X Eranna
3 mm, 4(b) Y PANDA g 0.006
< 0.005
19 mm, Bernese 0.004
19 mm, PANDA 0.003
0.002
13 mm, Bernese 0.001
11 mm,2 X 0 ' ' ' ' '
4mm,, 4(c) VA
(a) X
PANDA 17 mm, Bernese 0.020 - FlBorneose
17 mm, 00161 WrarDA
PANDA 10 mm, Bernese o012k
0.008 +
8 mm, 2 X 0.004 -
3 mm, 5 X ) Y 7Z
mm ,
o 2 GPS (b) Y
s Y. Z 2 cm , X 0.016 L ElBernese
PANDA
lem £0012 |
4 0.008 -
i 1GS 0.004 +
, Bernese  PANDA 0= '
’ (c) A
PANDA , 4 Bernese PANDA X,Y,Z

’ Fig.4 Comparison results of the coordinate accuracy
( N )o calculation by Bernese and PANDA in X,Y,Z direction



102 2016

[1] HUGENTOBLER U,SCHAER S,FRIDEZ P. Bernese GPS software Version 4.2[CP]. Astronomical Institute , University of Bern,2001.

]
[2] , , , . [J]. : ,2012,42(6) :854-861.
[3] , , . CORS GPS [J]. ,2012,55(5) : 1549-1556.
[4] , , , . BDS/GPS [J]. ,2015,44(3) :250-256.
[5] DACH R,HUGENTOLBER U,FRIDEZ P,et al. Bernese GPS Software Version 5.0 [CP]. Astronomical Institute, University of

Bern,2007.

[6] TEFERL F N,ORLIAC E J,BINGLEY R M. An assessment of Bernese GPS software precise point positioning using IGS final
products for global site velocities[J]. GPS solutions,2007,11(3) :205-213.

[7] , , , .PANDA  Bermnese pppP [J]. ,2013,38(5) :60-64.

[8] , , , . GPS [J]. ,2013,39(10) :1370-1375.

[9] GE M,GENDT G,DICK G,et al. A new data processing strategy for huge GNSS global networks [J]. Journal of Geodesy,2006,80
(4):199-203.

[10] , . GPS [D]. : ,2010.

[11] , , , .GPS C/A [J]. ,2013,30(1) :64-70.

[12] , , . PANDA GPS [J]. ,2013(10) :5-7.

[13] , , . GPS [J]. ,2012,38(9) :1219-1223.

[14] . GPS [D]. : ,2012.

[15] . GPS [D]. ,2007.

[16] BIERMAN G J. Factorization methods for discrete sequential estimation[M]. New York : Academic Press,1972:27-1972.

[17] , , , . PANDA GPS CHAMP [J]. ,2005,25(2):113-117.

(18] , .. .PANDA PPP . ,2011,31(4):
132-135.

[19] , , , . PANDA [J]. : ,2007,32(4):312-
315.

[20] . GPS [D]. : ,2004.

Reliability Analysis of Framework Coordinate
Solution Based on PANDA Software

Ma Feihu',Rao Zhigiang',Li Sheng?, Jiang Shanshan'

(1.School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013,China;
2.Xinjiang Academy of Surveying & Mapping, Urumqi 830002, Xinjiang)

Abstract.This paper discusses GPS framework data processing with high —precision data post —processing
software PANDA, and then compares with the solution of Bernese. It explores the strategy of point coordinate
solution and related accuracy evaluation. The examples show that there is a good consistency between Bernese
and PANDA solution, which indicates PANDA software has high reliability and stability.

Key words: GPS framework ;accuracy analysis; Bernese; PANDA



