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01 Purpose

This paper examines how a modern intelligence fusion architecture can strengthen the protection,

resilience, and operational oversight of Critical National Infrastructure. Using the integration of Sovereign

Intelligence’s Aurora™ platform and C3 AI as a case study, it sets out how software-enabled analysis can

improve the detection of emerging threats, support earlier warning, and provide a more coherent

understanding of activity in and around nationally significant infrastructure. The paper is intended for

senior government and civil contingency audiences responsible for resilience, security, continuity of

essential services, infrastructure assurance, and the management of hybrid threats affecting public safety

and national stability.

Protecting Critical National Infrastructure now depends on detecting subtle patterns before they

escalate into incidents.

Early warning often comes from activity around strategic assets—such as repeated presence, unusual

dwell time, route familiarity, or cross-site recurrence—rather than overt attack. Aurora™ and C3 AI

together provide a scalable model for turning these signals into actionable intelligence: passive sensors

and geolocation metadata supply persistent local and broader mobility context; Aurora™ applies pattern

discovery, anomaly detection, geospatial analysis, and analyst support; and C3 AI provides the secure

enterprise architecture, data integration, governance, and operational backbone. The result is a more

effective approach to infrastructure protection based not just on perimeter defence, but on

understanding wider patterns of exposure, intent, and resilience risk.
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F I G U R E  1  ·  T H E  C O M B I N E D  A R C H I T E C T U R E

L O C A L

Passive sensors

Persistent view of site-adjacent

presence, recurrence, density,

dwell, and movement.

R E G I O N A L

Geolocation metadata

Route progression, repeated

visits, dwell behaviour, and cross-

site recurrence.

→

A N A L Y T I C A L  I N T E L L I G E N C E  L A Y E R

Aurora™ · askAurora™

Pattern discovery, anomaly detection,

geospatial analysis, recurrence analysis,

and analyst support.

E N T E R P R I S E  A R C H I T E C T U R E

C3 AI

Type System, federated integration,

governance, secure runtime.

→

O U T C O M E

Anticipatory infrastructure

intelligence

Understanding wider patterns of

exposure, intent, and resilience

risk, not just perimeter defence.

02 Abstract

Critical National Infrastructure is increasingly exposed to a threat environment in which hostile

intent is rarely expressed through a single, easily identifiable event. Instead, the precursors to

disruption often emerge gradually, through repeated presence near sensitive assets, irregular

movement around operational sites, unusual activity across linked infrastructure, and patterns of

behaviour that only become meaningful when viewed in combination. Traditional systems for

physical security, technical monitoring, cyber defence, and incident response remain essential, but

they are often organised in ways that separate rather than connect the relevant indicators. As a

result, weak signals that may carry strategic importance are left fragmented across different

systems, organisations, and disciplines.

Effective protection of Critical National Infrastructure now requires a shift from isolated monitoring

toward fused, context-rich analysis. It focuses on a specific infrastructure protection use case in

which high-value data sources from passive sensors deployed around high-value locations are

combined with geolocation data and metadata that reach globally. When these sources are fused

with infrastructure context and analysed over time, they can reveal patterns of recurrence,

proximity, route behaviour, cross-site linkage, and anomaly that are not visible through conventional

site security or technical monitoring alone.

In this model, Aurora™ provides the analytical intelligence layer that enables pattern-of-activity

analysis, geospatial querying, anomaly identification, recurrence analysis, and operational inquiry

across complex data environments. C3 AI provides the model-driven enterprise architecture needed

to ingest, govern, normalise, resolve, and operationalise these data sources at institutional scale.

Together, Aurora™ and C3 AI support a more anticipatory form of infrastructure security, one that is

better suited to civil contingency planning, resilience management, protective security, and national-

level decision support.
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03 The Critical National Infrastructure Challenge

Critical National Infrastructure comprises the essential systems, facilities, and services upon which the

functioning of society depends. These include the assets and networks that sustain energy supply, water

distribution, transport and logistics, digital connectivity, emergency response, public administration,

healthcare provision, and other services whose disruption would have serious consequences for national

security, economic continuity, public safety, or public confidence. These systems are not merely

operationally important in isolation. They are interdependent, geographically distributed, and increasingly

reliant on digital and physical infrastructures that must function together in conditions of both routine

demand and strategic stress.

Energy supply Water distribution Transport & logistics Digital connectivity Emergency response

Public administration Healthcare provision

The challenge facing governments and infrastructure operators is that the threat landscape has become

more blended, more ambiguous, and more distributed. The risk to nationally significant infrastructure no

longer arises only from conventional attack or easily attributable sabotage. It may also arise from hostile

reconnaissance, pre-operational surveillance, cyber-physical probing, insider facilitation, criminal

disruption, extremist targeting, activist escalation, or coercive signalling directed at essential public

systems. In many cases, the early signs of these risks are subtle. A critical facility may experience repeated

perimeter-adjacent presence at unusual hours. Several strategically connected sites may be visited in

sequence by the same recurring pattern of movement. A route that is normally used only by maintenance

traffic may begin to show unexplained dwell behaviour. None of these signs alone may be decisive. Their

significance emerges when they are interpreted together and in context.

This creates a structural problem for modern resilience and civil contingency institutions. The relevant

information often exists, but it is distributed across separate systems with limited analytical integration.

Physical security systems may register local observations. Mobility data may reveal broader route and

recurrence patterns. Operational records may indicate changing conditions at the site. External reporting

may suggest heightened threat interest in a sector or geography. Yet in many organisations these

indicators remain compartmented, making it difficult to determine whether a local anomaly is merely

incidental or part of a broader pattern of concern. The consequence is often either overreaction to

isolated signals or delayed recognition of genuinely significant activity.

04 The CNI Use Case

The use case addressed in this paper is the analysis of activity in and around Critical National

Infrastructure sites through the fusion of passive sensor data and SDK-derived geolocation metadata. The

objective is to improve understanding of proximity, recurrence, route behaviour, anomaly, and site

adjacency in the environments surrounding nationally significant assets. This is not a narrow facility-

monitoring function. It is a method of deriving earlier warning and more informed situational awareness

from the patterns that develop around sensitive infrastructure over time.
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PA S S I V E  S E N S O R S  ·  LO C A L  AWA R E N E S S

Passive sensors positioned near critical sites provide

a fixed and persistent view of site-adjacent activity.

Their role is to generate localised awareness of

presence, recurrence, density, dwell, and movement

in the immediate environment of the asset. They

help to answer questions that traditional perimeter

systems cannot always address. What is happening

around the site, rather than only within the

boundary? Is there unusual persistence near an

approach route or observation point? Are the same

signals appearing repeatedly near vulnerable access

areas over a period of days or weeks? Are there

changes in local movement patterns that depart

from what is normal for that place and time?

G E O LO C AT I O N  M E TA DATA

·  R E G I O N A L  C O NT E X T

SDK-derived geolocation metadata extends the

analytical picture beyond the fixed perspective of

the sensor. It provides wider movement context

across geography and time, allowing analysts to

understand route progression, repeated visits, dwell

behaviour, and cross-site recurrence patterns. In

this use case, its importance lies not in identity-

centric targeting, but in the ability to establish

movement baselines, compare behaviour across

multiple locations, and determine whether unusual

activity near one infrastructure site is isolated or

linked to activity near other strategically relevant

locations. In practical terms, it allows the system to

move from site-level observation to regional

mobility understanding.

When these two data sources are fused, the resulting analytical capability becomes materially more

powerful than either source alone. The sensor may detect repeated presence near a critical energy

substation. The mobility layer may then show that the same recurring pattern of movement also appears

near a telecom node and later near a rail signalling corridor. What might otherwise appear as a local

irregularity can then be interpreted as possible multi-site interest in connected infrastructure. Equally,

what initially appears suspicious may, when fused with wider movement data, prove consistent with

ordinary service activity or normal local flow. The value lies in context and correlation.

What might otherwise appear as a local irregularity can then be interpreted as

possible multi-site interest in connected infrastructure.

This use case is particularly relevant to government and civil contingency stakeholders because it

supports a more informed approach to resilience and protective security. It enables authorities and

operators to move from merely recording events to understanding the pattern and significance of activity

around critical assets. In a period of heightened geopolitical tension, strategic competition, or domestic

disruption, that shift can materially improve the timeliness and defensibility of protective action.

05 How Aurora™ Supports the CNI Use Case

Aurora™ serves as the analytical intelligence layer within this architecture. Its role is to transform

distributed and heterogeneous observations into a coherent environment for pattern discovery, anomaly

detection, and operational inquiry. In a Critical National Infrastructure setting, Aurora™ allows users to

understand not simply whether activity has occurred near a site, but what that activity may mean when

interpreted alongside recurrence, route behaviour, infrastructure relevance, temporal deviation, and

wider contextual information.
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This matters because many infrastructure risks do not present first as discrete incidents. They emerge as

changes in pattern. A sequence of short-duration visits near a water treatment plant, repeated after-hours

presence near a logistics corridor, or recurring route progression between a port facility and a digital

infrastructure node may not trigger conventional rule-based systems. Aurora™ is designed to detect and

interrogate such patterns across fused data, enabling analysts and operators to identify relationships that

are operationally relevant but not immediately obvious through discipline-specific viewing.

askAurora™

The askAurora™ interface is particularly valuable in this setting because it reduces the burden of inquiry

across fragmented holdings. Government analysts, resilience teams, and site-security stakeholders can

ask mission-relevant questions of the fused environment without manually traversing every source

system. This is not merely a user-experience feature. It is a practical mechanism for improving time-to-

insight in situations where multiple weak signals must be interpreted quickly and lawfully. The system

can retrieve relevant geospatial, temporal, and contextual information in a semantically organised

form, allowing the human user to focus on interpretation, validation, and escalation rather than

mechanical retrieval.

Augmentation, not automation

Aurora™ is therefore best understood not as an automation tool, but as an augmentation capability for

infrastructure-focused intelligence and resilience analysis. Its value lies in surfacing patterns, exposing

relationships, organising evidence, and helping the analyst or operator distinguish between routine

behaviour, benign anomaly, and activity that may warrant further scrutiny. In a civil contingency

environment, where decisions may affect public safety, continuity planning, or interagency coordination,

this emphasis on human-led interpretation is critical.

06 How C3 AI Supports the CNI Use Case

C3 AI provides the enterprise architecture that makes this analytical model sustainable, governed, and

operationally deployable at scale. The importance of C3 AI in this context is not limited to hosting

algorithms or dashboards. Its role is to provide the model-driven data architecture, integration capability,

runtime environment, and governance framework that allow a complex CNI intelligence use case to

function across institutional boundaries and heterogeneous technical estates.

6.1 The C3 AI Type System

At the centre of this capability is the C3 AI Type System, which allows disparate data to be represented

through a coherent object model. In a Critical National Infrastructure context, this means that sensors,

sites, geofences, anomalies, route segments, mobility events, operational dependencies, incidents, and

evidence chains can be represented as related analytical objects rather than as isolated records in

disconnected systems. This is what enables the architecture to move beyond simple ingestion and toward

meaningful fusion. A site is no longer just a point on a map; it becomes an object linked to its surrounding

sensor environment, mobility patterns, risk indicators, and operational significance.
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6.2 Federated integration

C3 AI’s integration architecture is equally important because the data relevant to infrastructure protection

is rarely centralised. Passive sensor feeds, geolocation metadata, asset registries, operational records,

geospatial layers, and external reporting may all sit in different environments and under different

governance conditions. Through a virtualised and federated integration model, C3 AI allows these sources

to be normalised and exposed through a unified analytical schema without requiring wholesale

replacement of existing infrastructure. This is highly relevant for government and civil contingency

institutions, where legacy systems, sovereign hosting requirements, and accreditation constraints often

make large-scale replatforming impractical.

6.3 Geo-temporal modelling

Because the use case is fundamentally spatial and temporal, C3 AI’s support for time-series handling, geo-

temporal modelling, and entity resolution is central to its operational value. It enables events to be

aligned in time, compared across geography, and interpreted as part of persistent behavioural patterns

rather than one-off observations. This is what allows the system to detect recurrence, route progression,

multi-site appearance, and deviation from local baseline over time. For civil contingency users, this

provides the basis for more informed warning, better triage, and stronger continuity planning.

6.4 Secure runtime and governance

C3 AI also provides the secure runtime, orchestration, and governance controls necessary for a mission of

this kind. Infrastructure protection is not a permissive commercial setting. It requires role-based access

control, auditability, model governance, explainability, and deployment options that respect sovereign

and regulated environments. C3 AI supports these requirements through enterprise-grade controls,

lineage-aware workflows, and deployment flexibility across cloud, private, hybrid, and edge architectures.

This is essential if the system is to be trusted not only technically, but institutionally.

07 Operational and Strategic Value for
Government and Civil Contingency Stakeholders

For government and civil contingency audiences, the value of this combined architecture lies in its ability

to strengthen resilience through earlier understanding. It supports a shift from reactive infrastructure

monitoring to anticipatory infrastructure intelligence. That shift is strategically important because many of

the risks facing national infrastructure today develop in the gap between visible incident and invisible

preparation. By improving visibility into the environment around critical sites, the system gives operators

and authorities a better opportunity to understand whether local activity is routine, anomalous,

coordinated, or potentially hostile.
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AT T H E  O P E R AT I O N A L  L E V E L

This means stronger situational awareness around

nationally significant assets. It means better

differentiation between ordinary background

movement and activity that departs from known

patterns. It means more effective identification of

repeated site interest and cross-site recurrence. It

means more informed incident triage and more

efficient use of protective and investigative

resources. Over time, it also supports better

resilience planning by revealing the corridors,

timings, and adjacency conditions in which

infrastructure exposure is greatest.

AT T H E  S T R AT E G I C  L E V E L

The importance is broader. Critical National

Infrastructure is increasingly a target not only for

direct disruption but also for signalling, coercion,

and strategic pressure. In such an environment,

governments require the ability to detect and

interpret weak signals before they mature into

crisis. A fused Aurora™ and C3 AI environment helps

provide that ability by joining local sensing with

wider mobility context and placing both within a

governed analytical framework. The outcome is a

more coherent basis for protective security, civil

contingency planning, and cross-government

resilience decision-making.

08 Governance and Legitimacy

No infrastructure intelligence capability is viable without lawful use, clear governance, and

public-sector legitimacy.

This is particularly important where geolocation metadata and site-adjacent activity are concerned. The

operational value of the system depends not only on analytical performance, but on the confidence of

institutions that its use is properly controlled, proportionate, and auditable.

For that reason, this use case should be framed from the outset around privacy-aware architecture, role-

based access, purpose limitation, data minimisation, pseudonymisation where appropriate, and human

review of consequential judgments. In democratic states and regulated infrastructure sectors, these are

not supplementary considerations. They are foundational conditions of deployment. They are also

consistent with the strengths of the Aurora™ and C3 AI model, which is at its most credible when

presented as a governed system for lawful infrastructure protection and resilience management rather

than as an uncontrolled surveillance mechanism.

Privacy-aware architecture Role-based access Purpose limitation Data minimisation Pseudonymisation

Human review

09 Conclusion

The protection of Critical National Infrastructure increasingly depends on the ability to recognise

meaningful patterns before they become incidents. In the current threat environment, those patterns

often emerge first through subtle activity around strategic assets rather than through overt attack.

Repeated presence, route familiarity, cross-site recurrence, unusual dwell behaviour, and changes in local

movement patterns may all represent early indicators of risk, but only if they can be fused,

contextualised, and interpreted in a coherent analytical environment.
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This paper has set out how Aurora™ and C3 AI together provide a credible model for that task. Passive

sensors positioned around critical infrastructure provide persistent local awareness. Geolocation

metadata provides broader mobility context across geography and time. Aurora™ transforms those inputs

into infrastructure-relevant intelligence through pattern discovery, anomaly detection, geospatial inquiry,

and analyst augmentation. C3 AI provides the enterprise architecture, data integration, object model,

governance, and operational runtime that make the capability scalable, secure, and institutionally usable.

The next stage of Critical National Infrastructure protection will not be defined solely

by harder perimeters or more isolated monitoring systems.

For governments and civil contingency organisations, the practical implication is clear. The next stage of

Critical National Infrastructure protection will not be defined solely by harder perimeters or more isolated

monitoring systems. It will be defined by the ability to understand activity around infrastructure as part of

a wider pattern of exposure, intent, and resilience risk. Aurora™ powered by C3 AI offers a strong model

for building that capability in a way that is operationally useful, strategically relevant, and governable

within democratic and allied institutional frameworks.

A B O U T S OV E R E I G N . A I

Sovereign Intelligence is an advanced AI and

intelligence software company delivering mission-

critical capabilities to national security, defense, law

enforcement, and commercial organizations. Its

flagship platform, Aurora™, fuses open-source data,

geospatial intelligence, and large-scale device

activity into a unified environment for pattern-of-

movement analysis, investigative lead generation,

and operational decision support. Built for scale and

flexibility, Aurora™ enables organizations to rapidly

transform complex, multi-source data into

actionable intelligence with precision, speed, and

contextual depth.

A B O U T C 3  A I

C3 AI is a leading AI software provider for

accelerating digital transformation. C3 AI delivers

the C3 AI Suite for developing, deploying, and

operating large-scale AI, predictive analytics, and IoT

applications in addition to an increasingly broad

portfolio of turn-key AI applications. The core of the

C3 AI offering is a revolutionary, model-driven AI

architecture that dramatically enhances data

science and application development.
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