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Motivation 

 

 

 

 

 

 

òI predict that by the GPS World dinner in 2020, carrier-phase 

differential GNSS, will be cheap and pervasive. Weõll have it on our 

cell phones and our tablets. There will be app families devoted to 

decimeter- and centimeter-level accuracyéThis will be the 

commoditization of centimeter-level GNSS.ó  

ðTodd Humphreys, GPS World Dinner 2012 
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Strategy 

We believe the two most critical factors for 

mainstream cm-accurate GNSS users will be time 

to fix and cost. This requires network RTK or PPP-

RTK with a dense network: 

1. As compared to traditional PPP, network RTK 

and PPP-RTK have faster convergence times 

2. As the number of users increases, it makes 

sense to shift costs from the user devices to the 

network: if  having a 15-km spaced reference 

network saves even $1 per user device, it makes 

economic sense   
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The Primary Challenge: Awful Antennas 

Antenna Axial Ratio Polarization Loss in Gain 

compared to 

Survey-grade 

Survey-grade 1 dB @ 45° RHCP 0 dB 

High-quality 

Patch 

2 dB @ 45° RHCP 0 ð 0.5 dB 

Low-quality 

Patch 

3 dB (average) RHCP 0.6 dB 

Smartphone-

grade 

10+ dB Linear 11 dB 
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Test Platform 
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Smartphone RTK Filter Outputs: 

Å  Cm-Accurate Position 

Å Phase Residuals 

Å Theoretical Integer 

Resolution Success Bounds 

Å Empirical Integer 

Resolution Success Rates 

GRID SDR Outputs: 

Å Phase/pseudorange 

measurements 

Å Complex (I,Q) 

accumulations Filter 

Clock 



Gain Compared to a Geodetic-Grade Antenna 
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Gain Compared to a Geodetic-Grade Antenna 
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December 2014: Successful RTK positioning solution with a smartphone 



Handheld RTK result with some signals passing through userôs body 



GNSS ñlight paintingò with a smartphone 
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Residuals comparison 

Standard Deviation: 

3.4 mm 


