
GPS6D TECHNOLOGY OVERVIEW

GPS6D is a next generation technology, extending GPS position and time by 
sensing the attitude of the antenna (i.e. 6-DOF orientation) through 
measuring the configuration of the GPS satellite constellation. 
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MULTIPATH SENSOR
Detects directions of 
interference with GPS 
signal, indicates line of 
obstruction by nearby 
physical features

ORIENTATION SENSOR
Determines the 3 
navigation directions 
(NED)

ALIGNMENT SENSOR
Measures the of arrival at 
which GPS signals are 
strongest

INCLINOMETER SENSOR 
Provides 3 body angles 
relative to local NED



GPS6D Benefits 
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Body Orientation Data

Extends GPS. providing an 
independent source of 

geographical orientation 
(pitch, roll, yaw)

Miniaturization

Strong candidate for 
miniaturization, notably 

smaller footprint than systems 
requiring separated antennas 

GPS Signal Identification

Provides a foundation for 
identifying fake GPS signals 

(anti-GPS spoofing) and 
physical signal obstructions 

Reliable Redundancy

Additional standalone 
redundancy into PNT 
autonomous systems

Systems Integration

Platform for potential 
integration with MEMS and 
electrically small antennas

Low Cost Next  
Generation Technology

Builds on existing GPS 
infrastructure, allowing 

streamlined integration path 
with current systems



GPS6D MILESTONES
✓US Patent Published: November 2011

o US Patent: US 2011/0285590 A1

o Dr. Robert Wellington

✓Prototype 1- Data taken from precision antennas: 2015

✓Prototype 2- Miniaturization, software testing: 2018
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GPS6D DASHBOARD
GPS6D is read
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GPS6D Analysis 
Alignment even in the presence of emitter signals
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GPS6D MATHTASTIC CHART
Alignment Model: 𝐺: 𝐻 → 𝑅𝑛 b  𝐺 𝑞 = Ԧ𝛼 = 𝛼1, 𝛼2, . . , 𝛼𝑛 𝜖 𝑅𝑛

𝜋: 𝑆3 → 𝑅𝑃3         𝐺: 𝐻 ≈ 𝑆3 → 𝑅𝑃3 → 𝑅𝑛

• Ԧ𝑟( ) = (𝐿/( √ ) ∗ ( ,  ,  ); Ԧ𝑟( ) = (𝐿/ √ ) ∗ (− ,  ,  );

• Ԧ𝑟(3) = (𝐿/( √ ) ∗ (− , − ,  ); Ԧ𝑟(4) = (𝐿/( √ ) ∗ ( , − ,  );

•    p               v        p     w v               ( ) =  ( )*  p(j*     ( ));        p                 ( )                         ( )    

                       q     .    v                b          v                v      p     -        p          v     X       v        p           

      ,        v                   X, Y     Z        : 

• 𝑆̂  = (𝑠𝑖𝑛(𝜃 ) ∗ 𝑐𝑜𝑠(𝜑 ), 𝑠𝑖𝑛(𝜃 ) ∗ 𝑠𝑖𝑛(𝜑 ), 𝑐𝑜𝑠(𝜃 ))

• W v  v     :𝑘= ( 𝜋 𝜆) ∗ 𝑆̂ .    j          w v v                 v         v             v  p                                   q    

• 𝑘 ∙ Ԧ𝑟( ) = (𝜋/√ ) ∗ 𝑠𝑖𝑛(𝜃 ) ∗ (𝑐𝑜𝑠(𝜑 ) + 𝑠𝑖𝑛(𝜑 ))

• 𝑘 ∙ Ԧ𝑟( ) = (𝜋/√ ) ∗ 𝑠𝑖𝑛(𝜃 ) ∗ (−𝑐𝑜𝑠(𝜑 ) + 𝑠𝑖𝑛(𝜑 ))

• 𝑘 ∙ Ԧ𝑟(3) = (𝜋/√ ) ∗ 𝑠𝑖𝑛(𝜃 ) ∗ (−𝑐𝑜𝑠(𝜑 ) − 𝑠𝑖𝑛(𝜑 ))

• 𝑘 ∙ Ԧ𝑟(4) = (𝜋/√ ) ∗ 𝑠𝑖𝑛(𝜃 ) ∗ (𝑐𝑜𝑠(𝜑 ) − 𝑠𝑖𝑛(𝜑 ))

•                       p             ( ),  = …4,     v            v  p                              p             4         . T   p     

                                                  𝑆̂ . U                v     :

• 𝑉(𝑘) = [ 𝑒𝑥𝑝(−𝑗𝑘 ∙ Ԧ𝑟( )), 𝑒𝑥𝑝(−𝑗𝑘 ∙ Ԧ𝑟( )), 𝑒𝑥𝑝(−𝑗𝑘 ∙ Ԧ𝑟(3)), 𝑒𝑥𝑝 (−𝑗𝑘 ∙ 𝑟(4)) ]

•                               p       : 𝐹 = ∑𝑉(𝑘)(𝑖)𝑆(𝑖) 𝑖 ≈ 4 ∗ 𝑆(𝑡)
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𝜋2: 𝑆
2 → 𝑅𝑃2



INTERESTED IN FURTHERING THIS TECH?

• The company is currently seeking parties interested in further hardware 
development including antenna design, performance testing and 
commercialization of GPS6D technology

• All inquiries regarding this technology can be directed to:

Alissa Wellington, Chief Executive Officer
Six Degrees of Freedom GPS, LLC
Mobile: 952-201-8869
Office: 810-937-2727 
Email: awellington@6dofgps.com
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