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Motivation

0 predict that by theGPS Worlddinner in 2020, carriephase
differential GNSSwilb e cheap and per vas,|
cell phones and our tablets. There will be app families devoted tc
decimeterand centimetelevela c c ur a avyl beThe i s
commoditization of centimetevel GNSS 0

dTodd Humphreys, GPS World Dinner 2012



Strategy
T

We believe the two most critical factors for

mainstream ciaccurate GNSS users will tvme

to fix and cost his requires network RTK or-PP4dl
RTK with a dense network: ‘

1. As compared to traditional PPP, network
and PPHRTK have faster convergence tim

network saves even $1 per user device, it r
economic sense



The Primarghallenge: Awful Antennas

Antenna Axial Ratio Polarization Lossin Gain

compared to
Surveygrade

Surveygrade 1 dB@ 45° RHCP 0dB
Highquality 2 dB @45° RHCP 000.5dB
Patch

Lowquality 3 dB (average) RHCP 0.6 dB
Patch

Smartphone 10+ dB Linear 11 dB

grade




Test Platform

Data
Storage

v

GRID SDR Outputs:

A Phase/pseudorange
measurements

A Complex (1,Q)
accumulations

RTK Filter Outputs:
A Cm-Accurate Position

A Phase Residuals

A Theoretical Integer
Resolution Success Bounds

A Empirical Integer
Resolution Success Rates




Gain Compared to a GeodetiGrade Antenna
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Gain Compared to a GeodetiGrade Antenna
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Residual Emror (mm)
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Residuals comparison

Standard Deviation:
3.4 mm



