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“GNSS technology will change more in the next 
3 years than it has in the past 15 years”
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GNSS

• GPS: US Air Force constellation of 31 satellites.

• Glonass: Russian military constellation of ~24 
satellites. 

• Galileo: European Union constellation. In 
development. 14 healthy. 18/30 sats
deployed.

• BeiDou: Chinese constellation. In 
development. ~16 healthy of 35 regional and 
global sats deployed.
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GNSS

• GPS: Constellation maxed out. GPS III is next 
up.

• Glonass: Constellation maxed out. Glonass-K 
next up. 

• Galileo: Four more sched for launch in July. 

• BeiDou: Eleven more sched for launch in 
2018. Some regional. 
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Do four constellations really make a difference 
with RTK?
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WAAS Accuracy test – 2017
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-Using WSRN RTN



©Copyright 2018

-Using WSRN RTN
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-Using DMG

-Single baseline
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-Using DMG

-Single baseline



How far can you go?
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• Four constellation RTK single baseline testing 
last year. Occupying NGS markers. Multiple 
(tens) occupations. Multiple days. Horizontal 
only. 

• 0.25” - 8 mile baseline. 2-4 sec to FIX.

• 2” – 40 mile baseline. 5-10 sec to FIX.

• 3.5” – 60 mile baseline. 5-10 sec to FIX. 



One more slide on 4 constellations…

©Copyright 2018

Where was I?
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WAAS Accuracy test – 2017
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WAAS Accuracy test – 2017
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Single, Dual, Triple Frequency?
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• Single frequency: An RTK GNSS receiver that 
uses only L1 GNSS frequency. 

• Dual frequency: A GNSS receiver that uses 
both L1 and L2 frequencies.

• Triple frequency: A GNSS receiver that uses 
L1, L2 and L5 frequencies. 



Glossary
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• RTK: Real-time Kinematic. Real-time, 2 
centimeter GNSS accuracy. Usually L1/L2.

• RTK base station: A stationary RTK GNSS 
receiver sending corrections to an RTK rover.

• RTK network: A group of RTK GNSS base 
stations networked together (eg. WSRN, 
ORGN). 

• L1 RTK: An RTK GNSS receiver that uses only 
L1 GNSS frequency. 



L1 - RTK
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L1 RTK – What they don’t tell you
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• Long initialization times – several minutes. 

• Short baseline required.

• For practical purposes, you need a base/rover 
combo (e.g. No RTN) and clear sky 
environment. 



But…cheap L1/L2/L5 RTK is coming?
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But…cheap L1/L2/L5 RTK is coming?
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• Will it be reliable?

• Hardware is only part of the equation.

• RTK algorithm.



Then, there’s software RTK receivers…
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• $350 hardware

• Subscription required

• RTK accuracy

• GPS + Galileo only, for now.

• Android-only. 

• Cable required. 



Is this where RTK is heading?
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• 2013 Kickstarter

• Raised $166k

• L1 RTK

• 2016 Intro

• L1/L2 RTK

Remember the Piksi?
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Piksi today (SwiftNav)
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Also driving low-cost RTK technology…
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Also driving low-cost RTK technology…
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• UAVs are a natural fit for low-cost L1 RTK.

• Short baseline.

• Clear sky environment.

• Several minute initialization is a non-factor. 



The Good News…
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• Our current GPS and GNSS equipment keeps 
working, albeit maybe a little slower. 

• The consumer markets (autonomous vehicles 
and UAVs) will drive down the cost of RTK 
technology moving forward. 

• More satellites (being launched) will improve 
GNSS performance in tougher environments. 

• Consumer market performance expectations 
may drive RTK receiver innovations. 



The Bad News…
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• Windows Mobile devices have one foot in the 
grave. Microsoft has stuck a fork in it. It will be 
increasing tough to find support if you have 
one of those devices.

• End of Life announced for Trimble Nomad 
handheld series. May 2018. 



Questions?

Eric Gakstatter
ericpg@gps-mapping.com

Mobile: 541/829-3443

Lake Oswego, OR

Twitter: GPSGIS_Eric
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