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CASE STUDY

HOW METHERA SPACE ADVISORY ENABLES FLIGHT-
RELEVANT PROOF THROUGH RAPID, HIGH-FIDELITY
DEMONSTRATIONS

Abstract

Modern space and satellite-enabled systems face an increasing tension between
engineering assurance and speed of innovation. Governments, agencies, operators
and investors increasingly expect early, credible proof that a system works - on
realistic data, under realistic constraints - long before committing to full-scale
deployment or procurement.

Methera Space Advisory supports customers in navigating this challenge by enabling
evidence-based technical and strategic decision-making early in the programme
lifecycle. As part of its advisory engagements, Methera Space Advisory applies a
rapid, demonstration-led approach that bridges the gap between concept studies and
flight-relevant systems.

Where appropriate, Methera Space Advisory leverages the proven platforms,
engineering capabilities, and operational experience of Methera Global
Communications Ltd to enable high-fidelity demonstrations - such as the ASTRAL
multi-orbit load-balancer - in weeks rather than years. These demonstrations are not
product sales activities; they are advisory tools designed to reduce risk, increase
stakeholder confidence, and inform downstream architectural, funding, and
procurement decisions.

This paper outlines Methera Space Advisory’s demonstration philosophy, tooling, and
experience, and explains why rapid, flight-relevant demonstrations are becoming a
critical enabler for next-generation space systems.
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The Challenge: Proving Complex Space Software Early

Satellite communications, space domain awareness (SDA), and multi-orbit networking are
inherently complex:

Multiple orbital regimes (LEO, MEO, GEO).

Hybrid cloud and edge execution environments.

Real-world impairments (handover, rain fade, latency asymmetry).

Regulatory and assurance expectations (filings, frequency co-ordination, export
controls).

. Security (cyber and resilience).

Traditional development models push meaningful validation late into the programme lifecycle
— frequently after large capital commitments have already been made. This increases
programme risk, slows iteration, and reduces confidence among technical and non-technical
stakeholders.

What is increasingly required is:

. Early proof with realistic behaviour.
. Visibility of dynamic system behaviour, not static analysis.
. Demonstrations that can credibly evolve into production systems.

Methera Space Advisory addresses this gap by using rapid, high-fidelity demonstrations as
an advisory mechanism to test assumptions, expose system dynamics, and support early
decision-making.

Methera Space Advisory’s Rapid Demonstration
Philosophy

As part of its advisory engagements, Methera Space Advisory applies a simple guiding
principle:

If a system cannot be demonstrated realistically and early, it is unlikely to succeed
operationally.

The demonstrations used by Methera Space Advisory are deliberately designed to inform
architectural, operational, and investment decisions - not merely to illustrate concepts.

Relevant Models

Demonstrations are built using:

. Real data (where available).

. Realistic link and network models (latency, jitter, handover, rain fade).

. Production-grade, open-standard interfaces (REST, WebSockets, SNMP, serial,
APls).

This ensures that behaviours observed during demonstrations closely mirror operational
realities and can be trusted by engineering, assurance, and regulatory stakeholders.

Cloud-Native but Edge-Aware

From inception, systems are designed to operate:

. In the cloud (AWS-native, containerised).
. At the edge (terminals, gateways).
. In hybrid cloud-edge configurations.
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This reflects how modern satellite systems are actually deployed and avoids demonstrations
that only work in idealised environments.

Demo-First Architecture

Rather than producing throw-away prototypes, Methera Space Advisory ensures
demonstrations are built on:

. Modular, extensible architectures.
. Clear and durable data contracts.
. Traceable configuration and decision logic.

As a result, demonstrations act as direct precursors to operational software, supporting
continuity from early validation through to deployment.

Agentic Software Development as an Advisory Enabler and Force Multiplier

A key enabler of Methera Space Advisory’s delivery speed is the controlled use of agentic
software development techniques, where human system architects work alongside
Al-assisted development workflows.

This does not imply uncontrolled or opaque code generation. Within Methera Space
Advisory-led engagements:

. Humans define the architecture, constraints, assurance boundaries and verification
goals.
. Al agents are used selectively to accelerate:

o Interface generation.
o Telemetry parsing.

o Orbital dynamics and TLE handling.

o Dashboard visualisation.

o Scenario modelling.

All outputs are reviewed, version-controlled, and aligned to ECSS-style traceability
expectations.

This approach allows:

. Weeks to be removed from early development timelines.
. Rapid exploration of architectural trade-offs.
. Greater focus on system behaviour and decision logic.

Crucially, this model aligns well with ESA and other institutional programmes, where early
demonstrators are encouraged but must remain auditable, structured and governed.

Built on Real Space Experience

Methera Space Advisory’s credibility is underpinned by direct access to Methera Global’s
real-world experience, including:

. MEO constellation design.

. Ground-segment and user-terminal integration.

. ESA programme delivery and ECSS alignment.

. Al-driven analytics through the ESPADA platform.

. Multi-constellation and multi-vendor operational environments.

This ensures demonstrations are grounded in how space systems actually behave - not
idealised or purely academic simulations.
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From Demonstration to Deployment

A core design goal of Methera Space Advisory-led demonstrations is continuity across the
lifecycle:

Rapid demonstration Early validation and stakeholder confidence

Extended trials TRL-5/6 system verification
Field pilots TRL-6/7 operational proof
Productisation TRL-8/9 customer deployment

Demonstrations are intentionally architected so they can be:

. Hardened.
. Scaled.
. Certified.
. Integrated into customer environments.
Why This Matters Now

As satellite systems become:

. More software-defined.
. More Al-driven.
. More integrated with terrestrial networks.

The ability to prove behaviour early and credibly becomes a strategic advantage.

Methera Space Advisory’s rapid demonstration approach:

. Reduces technical and programme risk.

. Supports earlier funding, procurement and regulatory decisions.

. Aligns innovation speed with institutional assurance expectations.
Conclusion

Rapid, high-fidelity software demonstrations are no longer optional in modern space
programmes - they are a strategic enabler for confident decision-making.

Through Methera Space Advisory, customers gain access to a structured, governed
approach to early validation that reduces risk and accelerates progress. Where appropriate,
this is underpinned by proven Methera Global platforms and operational experience,
providing credible, flight-relevant evidence without compromising advisory independence.

The result is earlier insight, better decisions, and a clearer path from concept to operational
reality.
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Case Study: ASTRAL Multi-Orbit Load Balancer

ASTRAL is a multi-orbit, satellite-aware load-balancing system developed by Methera Global
as part of its core technology programme.

Methera Space Advisory now uses ASTRAL as a reference demonstrator within advisory
engagements to support early technical and architectural decision-making around multi-orbit
traffic management.
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What Was Demonstrated
Within a short timeframe, ASTRAL demonstrated:

. Load balancing across GEO, LEO and MEO paths.
. Predictive and reactive handover strategies.

. Service-type routing (interactive vs bulk traffic).

. Real-time dashboards driven by live telemetry.

. Cloud-based policy control with edge execution.

All capabilities were demonstrated visually and interactively, enabling stakeholders to
observe real-time system dynamics rather than relying on offline analysis.
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Case Study: ESPADA — Al-Driven Space Domain Intelligence

The ESPADA (Engine for Space Data Analysis) platform is an Al-driven space analytics
platform developed by Methera Global as part of its core technology portfolio.

Methera Space Advisory uses ESPADA as an advisory reference system to support
discussions around scalable SDA architectures, operational feasibility, and transition from
demonstration to service.

What Was Demonstrated
Within a short timeframe, ESPADA demonstrated:

. Automated ingestion of heterogeneous space-domain data (imagery, telemetry,
event feeds).

. Al/ML-driven detection and classification of orbital events.

. Scalable cloud-native processing pipelines.

. API-driven delivery of insights to operators and external systems.

. Operator-facing dashboards for situational awareness and investigation.

All demonstrations were based on realistic data flows and operational workflows, rather than
offline or post-processed analysis.

Why It Matters
ESPADA shifted the discussion from:
“Can this data be analysed effectively at scale?”
to
“How do we operationalise this as a live SDA service?”

This materially reduced uncertainty around feasibility, scalability, and operational relevance,
and established a credible path from demonstration to TRL-6/7 validation and future mission
and commercial deployment.
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Case Study: Live Satellite Scheduling System — From Architecture to
Operations

The Satellite Scheduling System (SSS) is an advanced scheduling and coordination
capability developed by Methera Global to address the challenges of planning, tasking, and
frequency coordination across multi-orbit satellite constellations.

While not yet supporting live constellation operations, the system is designed to operate with
realistic operational constraints and is believed to be among the first scheduling
architectures capable of coherently managing GEO, MEO, and LEO interactions within a
single, integrated framework.

Methera Space Advisory uses SSS as an advisory reference capability to support early-
stage discussions on constellation architecture, operational feasibility, and the transition from
demonstrator to flight-relevant scheduling systems.

What Was Delivered

Within a compressed development timeframe, the system delivers:

. Automated satellite-to-user-area and gateway scheduling.

. Forward planning of coverage, handover, and conjunction avoidance.

. Frequency coordination and muting logic to manage GEO/MEO/LEO interactions.

. Generation and validation of operational schedule artefacts.

. Secure distribution of schedules and updates to terminals and gateways via MQTT.
. Centralised monitoring, logging, and operator control via a cloud-hosted interface

The system is designed around modular microservices, enabling independent evolution of
geometry calculation, business rules, scheduling, and communications functions.

How It Was Rapidly Brought into Operation

The Satellite Scheduling System was developed using a modern cloud-native delivery
model, allowing Methera Global to move quickly from architecture to a flight-relevant
demonstrable system:

. Microservices architecture with clear functional separation (geometry, scheduling,
comms)

. Containerised deployment on AWS, enabling rapid provisioning and scaling.

. Use of managed cloud services for messaging, storage, and persistence.

. Automated build, test, and deployment pipelines using modern CI/CD practices.

. Version-controlled configuration and artefacts to support auditability and safe
iteration.

This approach allowed Methera Global to evolve the system incrementally, validate
behaviour early, and transition directly into operational use without a disruptive handover
phase.

Why It Matters
This system moved stakeholder discussions from:
“Can this constellation be coordinated safely and efficiently?”
to

“This is flight-relevant and demonstrable today - how do we operationalise and scale it?”
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Together with ASTRAL and ESPADA, it demonstrates that Methera Space Advisory’s
advisory-led, demonstration-driven approach is repeatable across domains - from

networking, to analytics, to core constellation operations.
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