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Double-difference measurement
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Overlapping Frequency Scenario
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Mixed Frequency Scenario
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Continuity of Estimable DD ISB
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GNSS 
constellation

Band Frequency 
(MHz)

GPS

L1 1575.420
L2 1227.600
L5 1176.450

Galileo E1 1575.420
E5a 1176.450

BDS B1 1561.098
B2 1207.140

Multi-GNSS signals used in this study 



Baseline Base Receiver 
Type

Rover Receiver Type Baseline Length / 
m

CUT0-CUT2 TRIMBLE NETR9 TRIMBLE NETR9 0

CUT0-CUT1 TRIMBLE NETR9 SEPTENTRIO 
POLARX4

0

CUT0-CUAA TRIMBLE NETR9 JAVAD TRE_G3TH_8 8.42

Information of baselines used in the experiments

All the stations use the same type of antenna: ‘TRM 59800.00 SCIS’. 



Time series of GPS-Galileo (L1-E1 and L5-E5a) code/phase ISBs for the baseline with 
the same receiver type: ‘TRIMBLE



Time series of GPS-Galileo (L1-E1 and L5-E5a) code ISBs for the baselines with 
different receiver types: ‘SEPTENTRIO-TRIMBLE’ and ‘JAVAD-TRIMBLE’



Time series of GPS-Galileo (L1-E1 and L5-E5a) phase ISBs for the baselines with 
different receiver types: ‘SEPTENTRIO-TRIMBLE’ and ‘JAVAD-TRIMBLE’



Time series of GPS-BDS (L1-B1 and L2-B2) code/phase ISBs for the baseline 
with the same receiver type: ‘TRIMBLE’



Time series of GPS-BDS (L1-B1 and L2-B2) code ISBs for the 
baselines with different receiver types: ‘SEPTENTRIO-TRIMBLE’ and 

‘JAVAD-TRIMBLE’



Time series of GPS-BDS (L1-B1 and L2-B2) phase ISBs for the 
baselines with different receiver types: ‘SEPTENTRIO-TRIMBLE’ and 

‘JAVAD-TRIMBLE’



• In this study we have proposed the procedure to estimate multi-GNSS code 
and carrier phase ISBs 

• We investigate the magnitude and stability of DD ISBs for both overlapping 
and mixed frequencies of different GNSS constellations using identical and 
different receiver types. 

• For a baseline with same type receivers, ISBs have long-term stability for 
both overlapping and mixed frequencies. 

• For a baseline with different receiver types, the GPS-BDS ISBs may have 
small variations which can be properly modelled in real-time estimation.

CONCLUSIONS
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