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Context And Rationale For The Development Of 
The Product
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Background

Context And Rationale For The Development Of 
COLOSSUS

GNSS performance monitoring is an established activity within safety related 
applications
• Analysing compliance against internationally agreed requirements
• Demonstrate system performance within system specification
• Demonstrate system performance meets user need
• Demonstrate service provider meets service level agreement

GMV had existing GNSS performance monitoring services 
• GPS L1 performance 
• Post-processing and reporting
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Motivation

Context And Rationale For The Development Of 
COLOSSUS

New constellations, signals and services are becoming available and may be used for 
critical applications in the future
• GPS L2C / L5 
• Galileo

New applications are emerging that will require not only performance monitoring BUT 
also diagnostics when performance is out of tolerance
• Evidence of failure to comply
• Incident investigation

COLOSSUS aims to build on existing GMV products and services to meet these new 
requirements
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Outcome of the Project
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COLOSSUS Overview

Description of COLOSSUS

COLOSSUS is a system for monitoring GNSS performance and identifying potential 
faults. The system provides:
• Near real-time performance and alerts
• Post-processing analysis and statistics

It enables performance monitoring at sites to verify GNSS performance against user 
requirements

It enables constellation performance monitoring to verify GNSS system performance against 
published specifications

It enables near real-time provision of GNSS status and alerts

It enables analysis and investigation of potential faults and anomalies
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High Level Architecture

Description of COLOSSUS

Field Subsystem
For provision of data
• Dedicated COLOSSUS receivers deployed
• Use of existing CORS

Server Subsystem
For data retrieval, processing , analysis

User Application
Provides interface for users to access results
and generate reports
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Field Subsystem

Description of COLOSSUS

Sites for Real-Time Data 
Provision
• Dedicated COLOSSUS Reference 

Receivers
• GMV Global CORS Network
• IGS Sites
• Can include other CORS
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Real Time Status Monitoring

Description of COLOSSUS

COLOSSUS provides information on current GNSS status to users
• General system status (satellite status, planned outages, almanac health)
• Broadcast status (last message received, health flag, SISA)
• Monitored Status

• Detection of alerts / faults
• Loss of satellite signals

Informs users of issues
• Display status in application
• Fault alerts / issues can be disseminated in different ways (e.g. email alerts, other notifications)
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Real Time Monitoring

Description of COLOSSUS

Covering GPS, Galileo and Glonass

Informs users of current status and 
warns of issues that may affect
performance
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Forecast Performance

Description of COLOSSUS

COLOSSUS generates forecast performance values for next period
• Using latest almanacs and configured settings for assumed error budget
• Using defined requirements for integrity risk, continuity
• Consider planned outages (NANUs, NAGUs)

Configuration can be changed for different users (different performance thresholds, different area, 
shorter time period, more frequent forecasts, single / multi constellation, etc.)

Provides users with information on expected performance 
• Is it expected to meet requirements for my application?
• Are there areas where performance might be degraded?
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Forecast Performance

Description of COLOSSUS

Show forecast performance 
metrics
• Forecast satellites in view, 

accuracy, DOP, HPL availability, 
etc.

Covering GPS, Galileo and Glonass

Gives users information on expected 
performance 
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System Performance Monitoring

Description of COLOSSUS

COLOSSUS generates monthly statistics to compare with GNSS performance specs

• Comparison with precise products
• Analysis of measurements
• Service Volume Simulations
• NANU/NAGU analysis

Provides information to users on whether satellite accuracy was meeting requirements and if there 
were any issues that may have affected performance
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System Performance

Description of COLOSSUS

COLOSSUS generates monthly 
statistics to compare with GNSS 
performance specs
• For GPS, Galileo and Glonass
• SIS accuracy, integrity
• Constellation performance (DOP, 

accuracy, availability)
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Long Term Site Performance

Description of COLOSSUS

COLOSSUS post-processes GNSS data from sites 
• For different constellations and frequency combinations
• Generation of hourly and daily stats (mean, 95% error, solution availability, etc.)

Allow users to assess long term performance of GNSS at their location to understand if it meets 
their requirements

Provides evidence of performance for statutory monitoring and/or investigation of any issues  
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Long-Term Site Performance

Description of COLOSSUS

Monitor Long-Term Site 
Performance
• Generate site user performance 

statistics (accuracy, DOP, sat in 
view, integrity, etc.)

• Compare with defined thresholds

Covering GPS, Galileo and Glonass
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Example Use Case 1

Customer Needs Addressed

Provision of routine monitoring for government and relevant authorities

Fulfilment of statutory obligations for monitoring
• “Has GNSS performed according to its specification?”
• -> System Performance
• “Has GNSS performance fulfilled the requirements for my application?”
• -> Long-term site performance statistics

Information and support to event / anomaly investigation
• “Were there any faults or issues with GNSS?”, “Was GNSS performing correctly at time of any 

reported incidents?”
• -> System Performance, site performance, real-time fault results
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Example Use Case 2

Customer Needs Addressed

Provision of performance metrics to support monitoring / tracking services

Identifying possible performance / service outages in the short term
• “Will GNSS performance be suitable for my application?”
• -> Performance Forecasting

Confirming GNSS was reliable and results could be trusted
• “Has GNSS performed according to it’s specification?”
• -> System Performance

Information and support to event / anomaly investigation
• “Were there any faults or issues with GNSS?”, “Was GNSS performing correctly at time of any 

reported incidents?”
• -> System Performance, real-time fault results
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Example Use Case 3

Customer Needs Addressed

Provision of GNSS status information to support enhancement service providers

Providing diagnostic information to support investigations of real-time issues
• “Are any reported errors / issues due to GNSS or to enhancement service?”
• -> Constellation status

Providing alerts to warn of faults / issues 
• “Is there a fault that may impact the service provision or user performance?”
• -> RT fault detection and alerting
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Product Opportunities
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Competitive Characteristics of the Product

COLOSSUS provides the following capabilities

• Independent monitoring of GNSS signals and systems
o Local, regional, continental, global monitoring
o Multiple systems, frequencies, services

• Monitor against KPIs from a customer specification
o System specification (e.g. GPS SPS)
o User communities (e.g. ICAO)
o Flexible to integrate application specific KPIs
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Competitive Characteristics of the Product

GNSS data processing
• COLOSSUS checks real-time site performance

o “Is GNSS performance at my location currently suitable for my needs?”
• COLOSSUS has near real-time fault detection

o “Is there a problem that will affect my application?”
• COLOSSUS measures long term site performance

o “Was GNSS performance suitable for my needs? Have there been any issues?”

System performance
• COLOSSUS shows real-time system status

o “Are there any issues that may affect my application?”
• COLOSSUS checks System Performance (Orbit/clock error, DOP, service availability, etc.)

o “Has GNSS performed as promised? Can I trust GNSS for my application?”



© GMV Property – 09/02/2023 - All rights reserved – Releasable to the Public

Path to Market
COLOSSUS has created a service that will be offered commercially in different 
configurations following evaluation:
• GMV hosted service, subscription based

o Access to regular reports (e.g., monthly, quarterly)
o Access through user application (alerts, graphics, report generation)
o Options to host equipment (COLOSSUS receiver or other) and integrate with 

COLOSSUS network, or receive just system / global results

• Client hosted service with restricted rights
o Server hosted by client, linking to 3rd party CORS networks, existing client hardware 

or newly deployed network
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Growth Opportunities for the Company

• Development, production and maintenance of faults, failures and feared event catalogue 
and database covering different GNSS, signals, frequencies and geographical areas
o To support design and validation of different services and applications

• Dual Frequency, Multi-constellation open signal monitoring for emerging applications

• Possible future enhancements
o Monitoring of other GNSS and augmentations (BeiDou, SBAS)
o Independent monitoring of GNSS commercial services
o Extension to new systems and services (terrestrial, Signals of Opportunity, LEOPNT)
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Working with ESA
• Thanks to the support provided by ESA and the NAVISP Element 2 programme we were

able to develop and demonstrate a pre-operational COLOSSUS service utilising a global
network of reference stations.

• ESA has provided technical review and guidance at different stages, including user
needs and requirements, technical approach, and testing and validation of fault
detection and performance monitoring capabilities

• ESA will also host a COLOSSUS receiver for an initial demonstration period in order to
facilitate continued operation and demonstration of the service.

• ESA has been understanding of delays (caused by factors such as COVID),
understanding the importance of completing this activity for GMV’s future business
opportunities

GMV would like to thank ESA for their ongoing support on this activity. 
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Thank you
Michael Pattinson (michael.pattinson@gmv.com)
Madeleine Easom (madeleine.easom@gmv.com)

colossus@gmv.com
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