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Tab.1 The Result of ISB Using Short Baseline Data of Receiver A on June 19,2014/Cycle
e BE 5 5 WHUL-WHU2 WHUL-WHU3 WHU2-WHU3
6H19H 6H20H 6H21H 6H19H 6H20H 6H21H 6H19H 6H20H 6H21H
1 0.00 0.05 0.05 0.01 0.05 0.05 0.00 0.06 0.00
2 0.01 0.04 0.05 0.01 0.03 0.04 0.01 0.05 0.01
3 0.01 0.01 0.06 0.01 0.04 0.04 0.00 0.04 0.01
A 0.01 0.03 0.05 0.01 0.04 0.04 0.00 0.05 0.01
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0.06J& , AL AT LI A #:20HLAY GPS/BDS ISB
TERAS I [R]85 B2 S A A B AR e M. 3 T X
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it & 1SB/
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JA GPS/Galileo ISB MOAFHER —BM0 . X TA  weas 0 oUb WU
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KT B #EHL GPS/BDS ISB fa e P i 2 0.02 0.01 0.01
TR 76 2014 4 7 1—3 HIBIND, % T2 S ’ %01 o0 001
N . - - N . SE{E 0.01 0.00 0.01
FE L ARG O ARETI 3 AN LI i A A
x3 201457 A 1-38FA B BEKNEEZEIEITE ISB/F
Tab.3 The Result of ISB Using Short Baseline Data of Receiver B on July 1,2014/Cycle
I B g o WHUI-WHU2 WHUI-WHU3 WHU2-WHU3
7TH1H 7H2H 7H3H TH1H 7H2H 7H3H TH1H 7H2H 7H3H
1 0.16 0.00 0.18 0.28 0.22 0.40 0.14 0.23 0.28
2 0.12 0.00 0.15 0.27 0.23 0.41 0.16 0.21 0.27
3 0.11 0.00 0.16 0.24 0.23 0.43 0.13 0.21 0.30
S 0.13 0.00 0.16 0.26 0.23 0.41 0.14 0.22 0.28
M 3 A UL T T B UL, 7E B LA =“AAMA L, ISB BfCECRI S & X Ul B AN R
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LN B 2 WOHLAE [l — 3% 22 WL i B 1 AH [] 422
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Tab.4 The Result of ISB Using Short Baseline Data
of Different Brand Receivers/Cycle

WL R BARKE/m BB B 2 i Bt 3
C 4.27 —0.01 —0.06 —0.01
D 54.21 —0.12 0.48 0.48
E 8.42 —0.01 —0.01 —0.01
F 25.47 0.05 —0.29 —0.05
G 25.17 0.02 —0.12

FE 2R R TR A ROHLIE A VR R
12 H AT IR A WL Y 1SB e e it
ik, 78 2014 4E 7 A 3 H. 4 HFM 7 H, 45
XF R 3 A0 sk Al A g R AT R L 0
WHUI1 B & A URHL A KRZEM 2 m KA KL
BEEL M WHU2 fil WHUS B4 B 20 HL .
B RZM 2 m K RLELL., Wl T &L K&
g A W R A B B HL 1SB Fa e
MR LK, ISBITRELERILE S,

M S AT LLEI, X A M B IRA # L,
ERWHLE B B T, GPS/BDS 1y 1SB & 448
k. 4% BF B[R] AS [ 122 WP X B TSB S 2 {8 28 1k
Bl KT 0.1 J8 L, v LLIA K 1SB A HoA fa e M s (H AR
[i7] — 3% 5 W8I0 BF BBE P, GPS/BDS 1SB #4548 i
RGBT EN., ZE RS B #00HL ISB £
FE PR DGR S0 90 25 R AL FE B R S A
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Tab.5 The Result of ISB Using Short Baseline Data of A and B Receivers on July 3,2014/Cycle

B} B 2t WHU1-WHU2

WHU1-WHU3

WHU2-WHU3

TH3H TH4H THTH TH3H TH4H THTH TH3H TH4H THTH

1 0.03 0.49 0.23 0.18 0.23 0.19 0.11 —0.28 —0.06

2 0.04 0.46 0.23 0.13 0.23 0.14 0.08 —0.26 —0.06

3 0.02 0.46 0.22 0.15 0.24 0.14 0.09 —0.27 —0.06

S H{E 0.03 0.47 0.23 0.15 0.23 0.16 0.09 —0.27 —0.06

PRUHLRY 1SB R B B b Ao 1 R vl LU
A M B IRGHWBHLE ISB R EM FE 25 B #
WCHLIY ISB Fae tE 52

h T ik — 2 B E B L T R R A B Y
ISB fa & PEsZ L 73 5 R C VE IR & H UL LA K
D . F JEA B2 UCHL 9 000 45 4 4 17 b #1, ISB 153
GERILFE 6, X T C.E J2UHL, 3£ 4 M 286 45
T CE AL ISB M &5 kaose , of HL¥ 4%
IEFoJE. R 6 H.C ME RAZWHLE ISB
B A 22 B0 B2 WL Ja i 52 A7 SR AR R R E L (R
ISB 4% F—0.1 . X T D.F #Ithl, %
A4 250 45 SR e B X P R B2 I HL 1Y 1SB ¥ 32 31 42
WHLEE 5 52, 235 6 . D R F IR & Bl
() ISB A5 8R 22 B ML E 5 i 52 X 25 5 5 A
B IRA B HLLE AL, B0 mT LK X 1
RGO, N B AR AE — 3 LY 1SB 3%
FINE WML 3 5% 0, I8 208 & 2 HL ) ISB £
S PR 27 B B2 WL S i s

T B UL Y 2 T AR S5 R AN TR A
R HL R AT GPS/BDS 20 & AH % 5E 17 5 4 4k
LR 2 R K BDS fiY T3 2 R[] fig 2270,
I TE B ab R P FRATTHE BDS GEO T H22

RO E B b —A> 0.5 J& KLl BDS £ 48 A #R
IGSO/MEO B 5 GEO T & ¥ 1 1 X 2 155 4]
JE BAT BBURE L BB R AT R R OB 5
x6 RBABKINEEZHEIEITE ISB/A
Tab.6 The Result of ISB Using Short Baseline Data
of Mixed Receivers/Cycle

REERHL HEKE/m W1 B 2 B3
C-E 5.27 —0.09 —0.07 —0.09
D-F 44.59 0.33 0.38 —0.44

22 REXBNRHEREBREEZ WD
2014 4F 6 H 22 H,3 MG ¥HC & A #2041,
Hodr WHUL it WHU2 P 3 9 B2 URhL % 32 A
K&, WHU3 W U HLiEH: B R, K4
HEREL KB N 2 m, AT — AN B, W
W 3 he #F 3 h % 2000 B8 43 &1 ok 3 4
B AR BERT R M 1 h, AL L 3 A B B
B8 GPS/BDS ) ISB {H . 45 B W3 7.
STEGAE R F W B AR WHUS R T 5 HiAt w5
AR R A R 1A AR B T A7 ISB (A
Yoy gz, ZEB/NTF 0.07 B0 Hi4 RS
T 128 R BT 40, 1SB P E M IR K|
2270 0.05 Jil . ISB H. 224/ T 0.08 Jal, At Al LA
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Tab.7 The Result of ISB Under the Condition of
Different Antenna Types/Cycle

WHU1- WHU1- WHU2-
i B 4 5
WHU2 WHU3 WHU3
1 0.03 0.02 0.02
2 0.03 0.04 0.01
3 0.08 0.07 0.02
A 0.05 0.04 0.02

23 REEBEZKENZESZEEREEZME

2014 A 6 H 23 H,3 M HRcss A Bl
MA K, WHUL f1 WHU2 Wl 3/ ] 2 m
KR #E 4 WHUS M35 20 m K K%
etk . WO 7 S UL R E A By 52 0R) § 2.2, ISB
THRE R 8,

M 8 AT LA & B, AR B BT A ISB (B AT
SRy K 2E(H M 0.06 JH L, 5% 1~2 4
RAF G, 1SB F I E M i K B 28 0.04 Jd,
ISB H .22 #4/NF 0.07 J& B AT DL BH AN [R] K 2k %
LR K AT X GPS/BDS 1SB 7 4= 1 3 50,

R8 ARREEREZKEEZEHT
ISB it HE R/
Tab.8 The Result of ISB Under the Condition of
Different Antenna Cable Length/Cycle
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Positioning Mode under Good Observing Condition
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The Stability of GPS/BDS Inter-system Biases at the Receiver End and
its Effect on Ambiguity Resolution

SUI Xin'"* SHI Chuang®

XU Aigong'

HAO Yushi !

1 School of Geomatic, Liaoning Technical University, Fuxin 123000, China

2 GNSS Research Center, Wuhan University, Wuhan 430079, China

Abstract: Uncalibrated phase delay at the receiver end may depend on the frequency of the signal re-

ceived, which leads to mixed double difference ambiguity between GPS and BDS and, lost integer

character. In order to solve this problem, inter-system biases between GPS and BDS need to be esti-

mated or corrected. Taking the biases of time system, coordinate system and frequency between GPS
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Prediction Methods for Clock Deviation Based on

Time Synchronization Method base on Combined Satellite-Ground
and Inter-satellite Observation

TANG Guifen' YANG Weifeng® SU Ranran ' XIA Aimin®
1 Beijing Satellite Navigation Center, Beijing 100094, China
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Abstract: Inter-satellite observations realize continuous tracing for mobile satellites, to enhance accu-
racy of satellite clock comparisons. This paper focuses on time comparison technology combining sat-
ellite-ground and Inter-satellite observations, and derives a time comparison model for satellite-ground
and inter-satellite observations. It details a method to calculate satellite-ground clock error from inter-
satellite clock error. Theoretically, the prediction accuracy of mobile satellite clocks can be greatly en-
hanced after adding inter-satellite clock error. However, the heterogeneous nature of observation de-
vices results in a discontinuity in the sequence of clocks, which affects the prediction accuracy of satel-
lite clocks. We research a detection and compensation technology for slight jump clock error, and pro-
pose a combined method with traditional gross error detection and subtraction adjacent epochs, which
can eliminate the heterogeneous clock errors caused by inconsistent observation equipment to enhance
prediction accuracy. An experiment with real and simulation data verified the validity and effectiveness
for the proposed theories and methods.

Key words: satellite-ground observation; inter-satellite observation; time compare; satellite-clock er-

ror; satellite-clock predict
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and BDS into consideration, a computing model of GPS-BDS inter-system bias is deduced, based on
which, different experiments verify the stability of inter-system biases. Experimental results show
that GPS-BDS inter-system biases of different brand receivers have stability under certain conditions.
GPS-BDS inter-system biases are nott influenced by antenna type and antenna cable length significant-
ly. GPS-BDS tight combining with inter-system biases corrected performs well under poor observing
condition, and improves the mean time-to-ambiguity-fixing by 33% ., and the success rate of ambigui-
ty-fixing by 31%.
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