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Executive Summary

The Al-Enabled Battlefield Coordination and Autonomous Mission Support Platform is a next-
generation operational framework designed to support autonomous drone coordination, resilient
tactical communications, distributed ISR operations, and Al-assisted mission execution across
contested battlefield environments.

Modern defense operations increasingly require distributed autonomous systems capable of
maintaining operational continuity under degraded communications, electronic warfare disruption,
and rapidly evolving tactical conditions. Conventional command architectures often experience
operational limitations resulting from communication bottlenecks, fragmented ISR visibility, delayed
coordination cycles, and reduced survivability in contested operational domains.

The proposed platform addresses these challenges through the integration of autonomous UAV
swarms, edge Al processing, resilient mesh networking, ISR fusion, tactical communications
infrastructure, and human-supervised command authority into a unified operational architecture.
The system enables coordinated multi-UAV operations across reconnaissance, communication
relay, target monitoring, environmental sensing, and adaptive mission management workflows
while maintaining operational flexibility and decentralized survivability.

Core platform capabilities include Al-assisted mission orchestration, distributed swarm intelligence,
tactical mesh networking, autonomous task reassignment, electronic warfare resilience, SATCOM-
enabled communications, and real-time battlefield analytics. The architecture is designed to
improve mission coordination, reduce centralized operational dependency, enhance battlefield
awareness, and maintain mission continuity under degraded operational conditions.

The proposed implementation strategy supports phased deployment, subsystem integration,
tactical communications validation, autonomous mission testing, and operational field assessment.
By combining resilient communications, distributed autonomous coordination, Al-driven mission
orchestration, and real-time tactical analytics, the platform establishes a scalable operational
framework aligned with modern aerospace and defense modernization objectives.
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Overview

The Al-Enabled Battlefield Coordination and Autonomous Mission Support Platform is a scalable
operational framework designed to support autonomous drone coordination, distributed ISR
operations, resilient tactical communications, and Al-assisted mission execution across contested
operational environments.

The platform integrates autonomous UAV swarms, edge Al processing, mesh networking, ISR
fusion, and tactical command infrastructure into a unified battlefield coordination architecture
capable of supporting reconnaissance, communication relay, target monitoring, environmental
sensing, and adaptive mission management workflows. The system is designed to maintain
operational continuity under degraded communications, electronic warfare disruption, and rapidly
evolving tactical conditions while preserving human-supervised command authority.

The proposed architecture emphasizes distributed survivability, real-time battlefield awareness,
autonomous mission coordination, and modular subsystem integration aligned with modern
aerospace and defense modernization objectives.

Objectives
The primary objectives of the proposed platform are to:

o Enable resilient autonomous drone coordination across contested operational environments

e Improve distributed ISR collection and real-time battlefield awareness

o Support Al-assisted mission orchestration and autonomous task reassignment

« Maintain communications continuity through resilient mesh networking architectures

« Reduce operational dependency on centralized command structures

o Enhance mission survivability under degraded communications and electronic warfare
conditions

« Support interoperability across multi-domain operational assets

o Improve tactical responsiveness through edge Al analytics and distributed decision support

e Preserve human-supervised operational control for mission authorization and override
management

o Establish a scalable operational framework adaptable to future autonomous defense
systems
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1. The Problem

Modern defense operations increasingly rely on autonomous systems capable of operating in
contested electromagnetic and kinetic environments. Traditional centralized command systems
struggle to maintain operational continuity under jamming, network disruption, GPS denial, cyber
intrusion, and rapidly evolving tactical conditions.

THE PROBLEM

° ° °
CONTESTED SIGNALS FRAGMENTED ISR CENTRALIZED RISK

Jamming, GPS denial, Sensor feeds, UAV Single command nodes

interception, and cyber telemetry, and operator ‘ can become failure points
intrusion can interrupt annotations often remain during high-mobility
command continuity. disconnected. operations.

Figure 1. Operational problem areas limiting resilient autonomous battlefield coordination.

2. Operational Gaps

e Communications can degrade under jamming, interference, spectrum congestion, or

cyber intrusion.

e ISR feeds, telemetry, electronic warfare alerts, and mission logs may remain fragmented
across multiple systems.

e Centralized control architecture creates single points of failure and can delay tactical

response.
e Operators face high workload when approving mission updates, interpreting sensor
feeds, and monitoring multiple autonomous assets.
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3. Proposed Solution

The proposed solution is an Al-enabled battlefield coordination architecture that integrates
autonomous drone swarms, tactical mesh networking, ISR fusion, edge Al processing, electronic
warfare resilience, and operator-supervised command workflows. It enables coordinated multi-UAV
operations across reconnaissance, communication relay, adaptive mission execution, and
battlefield analytics while preserving human-on-the-loop authority.

Proposed Solution Architecture

Al mission orchestration connecting drones, ISR, mesh transport, and operator oversight

Drone Swarm ISR Fusion

Al Mission
Engine

Mesh Network Operator Control

Edge Al Nodes

Figure 2. Proposed Al mission coordination ecosystem.

2.1 Solution Components

e Autonomous Drone Swarm Layer for heterogeneous UAV mission execution.
e Al Mission Engine for task decomposition, route optimization, threat analysis, and

dynamic retasking.
e Tactical Mesh Network Layer for resilient peer-to-peer communications and SATCOM

failover.
e ISR Fusion Layer for sensor aggregation, target tracking, and battlefield analytics.
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« Operator Control Layer for approval workflows, health monitoring, mission oversight, and
manual override.

3. Target Operational Environment

The target environment is framed as a defense and aerospace operational market rather than a
consumer market. The platform supports users who require autonomous coordination, resilient
communications, and decision support in contested or high-mobility operations.

Target Operational Environment

Operate across air, land, and maritime in resilient, Al-driven contested conditions

C/J

Defensa Reconnaissance [ -x

Perform persistent autonomous mission

ISR, surveillance, and target acquisition.

Tactical Communications

High-resilience tactical MANET, VolIP,
video transport, and battlefield
connectivity.

ISR Operations

Ultra-enduring multi-UAV swarms, sensor
fusion, and real-time situational awareness.

Multi-Domain Operations
Coordinate assets, missions across air,
maritime, space, EW/IO, and cyber
domains.

Figure 3. Target operational environment and primary defense user groups.

4. System Architecture Overview

The system architecture uses a layered design that separates operator control, Al orchestration,
tactical transport, drone execution, and security controls. This modular structure supports
integration with existing tactical communications, ISR feeds, command environments, and
autonomous platforms.
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System Architecture Overview

Layered architecture for resilient drone swarm mission support

Operator Command Layer
Mission authorization, tactical maps, ISR feeds, Al recommendations, manual overrides controls

Al Mission Orchestration Layer
Mission decomposition, route optimization, threat-aware path planning, dynamic tasking

Tactical Mesh Network Layer
MANET/CBR transport, SATCOM failover, encrypted routing, autonomous relay reassignment

Swarm Drone Layer
Reconnaissance, EW, relay, logistics, decoy, and mission UAVs with edge compute

Security and Cyber Defense Layer
Zero-trust authentication, encrypted links, compromise and node isolation, secure firmware

Figure 4. Layered system architecture for resilient autonomous mission coordination.

4.1 High-Level System Components

Reconnaissance, EW, relay, logistics, decoy,

Swarm Drone Layer and mission UAVs with edge compute and
ISR payloads.
Self-healing topology, dynamic routing,
Tactical Mesh Network Layer SDR/MANET transport, SATCOM failover,

encrypted synchronization.

Mission decomposition, dynamic task

Al Mission Orchestration Layer assignment, threat-aware path planning, and
objective reprioritization.

Multi-sensor correlation, target tracking, threat

ISR Fusion and Analytics Layer classification, and predictive battlefield
modeling.
Tactical maps, mission authorization, alerts,
Operator Command Layer manual overrides, and Al recommendation
display.
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5. Key Capabilities

The platform is designed around the capabilities needed for autonomous drone swarm
coordination, resilient networking, ISR operations, and battlefield analytics.

Capability Proposal Relevance

Mission decomposition, dynamic task
assignment, threat-aware path planning,
formation management, and real-time
objective reprioritization.

Localized threat assessment, collaborative
target validation, consensus-based maneuver
execution, dynamic leader election, and
autonomous fallback.

Heartbeat validation, route latency monitoring,
Self-Healing Mesh Networking relay reassignment, frequency agility, and
emergency SATCOM escalation.

EO/IR imagery, radar mapping, SIGINT, RF
ISR Fusion and Tactical Analytics analysis, acoustic sensing, thermal
surveillance, and multi-sensor correlation.
Mission authorization, strike approval,
geofence restrictions, autonomous
engagement constraints, and emergency
abort controls.

End-to-end encryption, zero-trust
authentication, secure firmware validation,
anomaly detection, node quarantine, and
compromised-node isolation.

Al Mission Orchestration

Distributed Swarm Intelligence

Human-Supervised Autonomy

Cyber and EW Resilience

6. Operational Workflow

The mission lifecycle begins with operator-approved mission input and moves through Al-assisted
planning, drone swarm deployment, ISR collection, dynamic retasking, and recovery. The process
is designed to keep operators in control while allowing the system to adapt to tactical changes in
real time.
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Operational Workflow

From mission input to ISR feedback, retasking, and recovery

O—@—@—®—6—®

Mission Al Planning Swarm ISR Dynamic Recovery
Input Deployment Collection Retasking Extraction

Objectives, Route, risk, task Launch and Sensor and Threat-aware Return and data
constraints, model. synchronization. telemetry capture. adaptation. sync.
and guidance.

Figure 6. Autonomous mission execution workflow with operator-supervised decision points.

6.1 Mission Lifecycle Detail

Mission Initialization
Objective assignment, drone capability assessment, route generation, threat modeling, and
communications topology creation.

Deployment
Swarm launch synchronization, autonomous positioning, relay establishment, and initial ISR
collection.

Active Operations
Real-time objective execution, threat adaptation, dynamic retasking, battlefield analytics
generation, and operator alerts.

Recovery and Extraction
Return path generation, asset accountability verification, mission data synchronization, and
damage assessment.
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7. Resilient Tactical Mesh Networking

The tactical mesh network provides decentralized communications between UAVs and command
nodes. It supports self-healing topology, dynamic route optimization, multi-frequency switching, low
probability of intercept/detection, distributed data caching, encrypted synchronization, and

autonomous relay reassignment.

Resilient Tactical Mesh Networking

Self-healing MANET network with operator control and SATCOM failover

A
@ Operator Control ‘ SATCOM Failover
i

Peer-to-peer routing, hopless links, and seamless failover when nodes degrade.

Figure 7. Resilient UAV mesh network with operator control and SATCOM failover.

7.1 Network Recovery Logic

o Detect signal degradation, node heartbeat loss, route latency, and interference.
e Automatically reroute traffic across alternate UAV relays.

o Reassign relay drones when coverage gaps appear.

e Escalate to SATCOM failover when local mesh paths are unavailable.

e Maintain local autonomy during network partitioning or degraded command links.
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11



bP Durand Porter

8. Business and Deployment Model

The proposal uses a defense acquisition and deployment model rather than a consumer business
model. The platform can be adopted through pilot deployments, modular capability packages,
systems integration support, and long-term sustainment services.

Model Element Description ' Proposal Value

Pilot Deployment Package

Limited operational prototype
with UAV coordination, mesh
communications, and ISR
dashboard.

Reduces buyer risk and
supports early validation.

Modular Capability
Packages

Separate packages for
mission orchestration, ISR
analytics, mesh networking,
and operator control.

Allows phased funding and
scalable adoption.

Systems Integration
Services

Integration with tactical
communications, ISR feeds,
command centers, and edge
compute infrastructure.

Supports existing defense
ecosystems.

Sustainment and Training

Operator training, software
updates, cyber monitoring,
maintenance, and field
support.

Provides long-term readiness
and adoption support.

9. Competitive Advantage

The platform differentiates itself by combining distributed autonomy, resilient tactical networking,
ISR fusion, and human-supervised mission authority within one operational framework. Unlike
centralized drone control tools, the system is designed to continue operating when individual
nodes, links, or command channels degrade.

Legacy Approach

Centralized mission control

Proposed Platform
Hybrid oversight with
decentralized execution

Operational Advantage

Improved survivability

Manual retasking

Al-assisted dynamic task
assignment

Faster response to battlefield
changes

Single-path communications

Self-healing mesh with
SATCOM failover

Higher communications
continuity

Separate ISR feeds

Integrated ISR fusion
engine

Unified tactical awareness

Static mission plans

Adaptive route and
objective reprioritization

Greater mission adaptability
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10. Implementation Roadmap

The implementation plan follows a phased defense deployment model. Each phase includes a
defined milestone and technical focus, moving from prototype validation to tactical integration,
operational deployment, and sustainment.

Implementation Roadmap

Phased defense deployment from prototype validation to sustainment

Phase 1 Phase 2 Phase 3 Phase 4

Prototype Tactical Operational Expansion and
Validation Integration Deployment Sustainment

Requirements Mesh network Field validation Scale deployment
Architecture ISR feeds Command integration Allied integration
Mission model Edge Al Operator training Lifecycle support

Figure 10. Phased implementation roadmap for operational adoption.

Phase 1 - Prototype Validation
Define operational requirements, validate mission architecture, test UAV coordination logic,

and establish cybersecurity baseline.

Phase 2 - Tactical Integration
Integrate ISR feeds, mesh networking, edge Al nodes, operator control workflows, and

communications failover procedures.

Phase 3 - Operational Deployment
Conduct field validation, train operators, connect command environments, verify mission

lifecycle workflows, and deploy limited operational capability.

Durand Porter | Al-Enabled Battlefield Coordination Proposal | UNCLASSIFIED
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Phase 4 - Expansion and Sustainment
Scale across mission domains, support allied interoperability, add autonomous
enhancements, and provide sustainment and field support.

11. ISR Operations and Battlefield Analytics

The ISR fusion engine aggregates multi-source intelligence into a unified operational picture. It
combines EO/IR imagery, radar mapping, SIGINT, RF spectrum analysis, acoustic sensing,
thermal surveillance, UAV telemetry, electronic warfare sensors, mission event logs, environmental
sensors, and operator annotations.

11.1 Data Processing Pipeline
e Data ingestion
e Edge preprocessing
e Threat classification
e Alinference
e Tactical visualization
e Command recommendation generation

11.2 Tactical Analytics Outputs
e Enemy movement prediction
e Threat heat maps
e Communications disruption analysis
e Sensor coverage analysis
e Asset survivability projection
e Mission success probability scoring
e Recommended drone repositioning
e Threat avoidance routing
e Communication relay optimization

Durand Porter | Al-Enabled Battlefield Coordination Proposal | UNCLASSIFIED
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12. Cybersecurity and Electronic Warfare Resilience

The platform includes layered cyber defense controls to protect swarm communications, prevent
hostile takeover, maintain operational secrecy, preserve mission integrity, and defend against
cyber intrusion. The electronic warfare resilience model is designed to maintain autonomy even
when RF paths, GPS signals, or command links are contested.

Cybersecurity and EW Resilience

Layered protection for swarm communications and mission integrity

EW Monitoring
Detect jamming, spoofing, and
spectrum anomalies

Encrypted Mesh Routing

Protect peer-to-peer command
and telemetry paths

Zero-Trust Authentication

Validate nodes before mission
data exchange

Node Isolation

Quarantine compromised assets
and reroute the swarm

Figure 12. Layered cybersecurity and electronic warfare resilience model.

12.1 Defensive Measures

¢ End-to-end encryption

e Zero-trust authentication

e Hardware root-of-trust

e Autonomous intrusion detection
e Secure firmware validation

e Compromised node isolation

e Credential revocation

e Swarm rerouting

¢ Mission segmentation

e Autonomous data wipe

Durand Porter | Al-Enabled Battlefield Coordination Proposal | UNCLASSIFIED
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13. Growth and Expansion Projection

The growth projection adapts the pitch deck progression concept into a defense modernization
expansion path. The focus is operational scaling across mission environments, allied
interoperability, and expanded autonomous domains.

Growth Projection

Operational expansion over three defense adoption horizons

Year 1

Pilot deployments
Tactical validation
ISR demonstrations

Year 2

Scale to multi-domain ops
Cooperative UAV integration
Advanced C2/AI/ML analytics

>
=
o
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o
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Year 3

Allied interoperability
Mandatory systems
Resilient and sustained operations

Figure 13. Three-year operational growth and expansion projection.

14. Proposed Deliverables

The following deliverables support acquisition, technical integration, operator training, and
operational deployment.
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Deliverable Included Content

Drone Fleet Configuration Manual

UAV hardware standards, sensor payload
integration, radio configuration, firmware
management, mission templates, and
maintenance requirements.

Autonomous Mission Planning Guide

Mission preparation workflows, threat
modeling, route optimization, ISR objective
planning, and Al mission parameter
configuration.

UAV Mesh Network Recovery Procedures

Network failure identification, jammed node
recovery, relay reassignment, communication
rerouting, SATCOM activation, and topology
restoration.

Swarm Coordination Operations Guide

Formation management, multi-drone
synchronization, dynamic retasking, threat
response coordination, and human override
operations.

Operator Control Station Manual

Dashboard overview, tactical map operations,
mission authorization workflows, ISR analysis
procedures, emergency intervention controls,
and analytics interpretation.

15. Future Expansion Roadmap

Advanced Al Capabilities

Reinforcement learning mission adaptation, autonomous battlefield negotiation, predictive
swarm maneuvering, and multi-swarm interoperability.

Expanded Operational Domains

Ground robotics integration, maritime autonomous systems, space-based ISR
synchronization, and cross-domain Al orchestration.

Emerging Technologies

Quantum-resistant encryption, autonomous energy optimization, swarm-to-swarm Al
collaboration, and cognitive electronic warfare systems.
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16. Final Thoughts

The Al-Enabled Battlefield Coordination and Autonomous Mission Support Platform established a
scalable proposal-ready framework for autonomous multi-domain mission coordination. By
combining distributed autonomy, resilient mesh networking, Al mission orchestration, advanced
ISR analytics, and layered cyber defense, the platform enables adaptive, survivable, and

coordinated operations in contested environments.

The architecture prioritizes operational resilience, human-supervised autonomy, modular
integration, and mission adaptability while maintaining a structure capable of evolving alongside

future autonomous warfare technologies.
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