
 

 

 
  

Dual-GNSS vs 
Quad-GNSS 
 
A comparison of position data 
accuracy from Birmingham, UK, 
and Detroit, MI.  
 
MORE SATELLITES. MORE RTK. 
 



More satellites. More RTK. 
Comparing the performance of dual- and quad-GNSS. 
It’s no surprise that adding additional satellites improves the position accuracy of a GNSS-aided 
Inertial Navigation System – but just how much difference does it make? And is the impact more 
pronounced in certain environments? 

In September 2020, OxTS conducted two real-world tests – one in Birmingham, UK and one in 
Detroit, MI – to assess the impact of adding Galileo and BeiDou constellation support to a GPS and 
GLONASS RT3000 v3. 

In Detroit, MI, the RT3000 v3 collected 15.46% more data with <30 cm accuracy (94.53% vs 81.87%). 
In Birmingham, UK, this increase was even higher at 24.54% (85.47% vs 68.63%). 

What follows is a report on the detail behind the results. 

“In Detroit, MI, the RT3000 v3 collected 
15.46% more data with <30 cm accuracy. In 
Birmingham, UK, this increase was even 
higher at 24.54%” 

Data collection 
In total, three datasets were collected. One in Birmingham, UK, and two in Detroit, MI. 

Birmingham, UK. 

The Birmingham, UK, dataset was collected in a single test run, using one RT3000 v3. The data was 
processed in different ways to enable comparison between dual-GNSS (GPS + GLONASS) and 
quad-GNSS (GPS + GLONASS + Galileo + BeiDou). 

Detroit, MI. 

The Detroit, MI, data was collected over two test runs, using one RT3000 v3. One test run tracked 
dual-GNSS (GPS + GLONASS), the other tracked quad-GNSS (GPS + GLONASS + Galileo + 
BeiDou). The route for the second test run was almost identical to that of the first. 

For all datasets, differential corrections were applied in real-time, using an NTRIP service, to improve 
the position accuracy of the data. 



 

 

 
 

 

Environment 
All datasets were captured in the typical conditions that you would expect to encounter when 
collecting test data in major cities.  

In Birmingham, UK, the route travelled through the city centre, starting and ending on the Queensway.  
Along the way, the vehicle passed through a series of tunnels and travelled smaller urban streets into 
the commercial centre. The route then returned onto the Queensway as shown in the image below: 

 
 

Similar conditions were encountered on the route in Detroit, MI, which looped from Bloomfield Hills, 
MI, through central Detroit, before returning part of the way back. The route is shown in the Google 
Earth capture below. 

 
  



 

 

 
 

 

Parameters evaluated 
Data analysis focused on the following performance parameters: 

• Percentage of time sub 30 cm position accuracy.  
For many OxTS users, this metric equates to the real performance improvement as 30 cm 
position accuracy is often the threshold for usable position data for real-world testing.  

• Percentage of time tracking more than six satellites. 
This metric is important to validate that the performance improvement is due to the addition of 
Galileo and BeiDou constellations to GPS and GLONASS. 

 

Results 
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(GPS and GLONASS only) 
68.63% 78.21% 

Quad-GNSS 
(GPS, GLONASS, Galileo and BeiDou) 

85.47% 88.32% 

% change Dual- to Quad-GNSS +24.54% +12.93% 
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Dual-GNSS 
(GPS and GLONASS only) 

81.87% 92.60% 

Quad-GNSS 
(GPS, GLONASS, Galileo and BeiDou) 

94.53% 97.01% 

% change Dual- to Quad-GNSS +15.46% +4.76% 

 

  



 

 

 
 

 

Conclusion 
 

At the beginning of this report, we asked how much difference additional satellites make to position 
accuracy, and is that difference more pronounced in certain environments? 

The results suggest that upgrading from dual- to quad-GNSS increases the amount of data collected 
with sub-30 cm accuracy by a double-figure percentage, and that this improvement is more 
pronounced in more challenging GNSS environments 

The amount of data collected with sub-30 cm position accuracy increased in both Detroit, MI 
(+15.46%), and Birmingham, UK (+24.54%), when upgraded from dual- to quad-GNSS. The 
performance impact was largest in Birmingham, UK, which appeared to be a more challenging GNSS 
environment than Detroit, MI: the % of time tracking > 6 satellites was 4.85% higher for dual-GNSS in 
Detroit, MI (92.60%), than quad-GNSS in Birmingham, UK (88.32%). 

Overall, the results indicate that you will capture data with more sub-30 cm position accuracy with 
quad-GNSS than dual-GNSS, especially in challenging GNSS environments. 

 

“Overall, the results indicate that you will 
capture data with more sub-30 cm position 
accuracy with quad-GNSS than dual-GNSS, 
especially in challenging GNSS 
environments.” 
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