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GNSS is critical to global economies...

Value at risk of loss of GNSS in UK is £5B over 5 days
The purpose of this report is to lay out the breadth,

scale and implications of our reliance on GNSS



COLOSSUS

• Crowd-sourced platform for GNSS 

anomaly identification, isolation and 

attribution analysis

• Project sponsored by ESA under the 

Navigation Innovation and Support 

Programme (NAVISP)

• Start date: October 2017

• End date: March 2020.



Governments are using GNSS to support policy



Governments trust that GNSS works all of the time...



There is an increasing awareness that GNSS in under threat...



COLOSSUS Concept

• COLOSSUS processes crowd-sourced GNSS RINEX data to identify,

isolate and attribute GNSS faults and failures into causation groupings.

• COLOSSUS identifies common mode GNSS failures, constellation failures, 

atmospheric events and single satellite failures by persistent monitoring across all 

GNSS constellations and all GNSS frequencies throughout different geographical scales 

and receiver network densities.

• COLOSSUS is able to identify inter-GNSS failures and inter-GNSS dependencies within 

GNSS receivers by processing RINEX data from multiple GNSS receiver types. 



COLOSSUS Objectives

1. To be “scalable” to any size of GNSS network, any volume of 

GNSS data

2. To assemble and maintain a “database” of probabilities of 

occurrences of GNSS anomalies and the associated impact of faults, 

failures and events

3. To become the “reference” for GNSS performance monitoring, 

GNSS fault reporting, GNSS investigatory analysis and for the 

assembly and provision of GNSS incident reports, warnings/alerts 

and reliability statistics.

4. To understand what “trust” to place in GNSS and in doing so 

support the development of next generation GNSS applications



COLOSSUS Approach

10,000s receivers (local, regional, national)

multi-GNSS, multi-frequency, multi-receiver

RINEX, real-time/offline



COLOSSUS example: Civil Aviation









CORS











Conclusions

• GNSS is being used for a wide range of applications that require

assurance of performance

• High precision GNSS is becoming available in low-end devices and smartphones

• Access to high precision GNSS is enabling new applications

• National mapping authorities who have invested in GNSS infrastructure (continuous 

operating receiver station networks) have new business opportunities to exploit their

data and services.

– Supporting government agencies in implementing GNSS applications

– Supporting emerging commercial applications
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