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Joint tracking of multiple GNSS receivers 
for increased accuracy, robustness and reliability

Multi-Receiver Vector Tracking
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•Motivation | Coop Nav, Joint Signal Tracking

•Our Approach | Multi-Receiver Vector 

Tracking

•Implementation | Hardware, Python SDR

•Experimental Validation

•Summary
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Comparison with other GNSS 
Processing Implementations
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MRVT Block Diagram
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MRVT Block Diagram
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Single Receiver Vector Tracking Loop

EKF-based Filter

Vector Delay Lock Loop - James J. Spilker, Jr. 
Global Positioning System-Theory and Applications, Volumes I, II. AIAA, Washington, DC., 1996.7



Single Receiver PIA Vector Tracking

State Representation Process Noise Cov.
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Single Receiver PIA Vector Tracking

State Representation Process Noise Covariance Matrix

σ2
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MRVT Block Diagram
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MRVT Loop
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MRVT Variations

MRPIAVT
• Enforce timing constraints

→clock bias differ by constant
→clock drift same

MRVT
Enforce baseline, attitude

and velocity constraints
Enforce timing constraints
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Overall Implementation
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Python SDR : Research Platform

• Share information effectively
• SDR (Software Defined Radio)

• OOP (Object-Oriented Programming)
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Python SDR : Research Platform
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Python SDR : Teaching Platform
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Python SDR : Teaching Platform

17



•Motivation | Coop Nav, Joint Signal Tracking

•Our Approach | Multi-Receiver Vector 

Tracking

•Implementation | Hardware, Python SDR

•Experimental Validation

•Summary

Outline



MRVT Positioning Results

SRVT MRVT
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MRVT Positioning Results
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MRVT Results: Reliable Altitudes
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