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Executive Summary

Harpia SECA (Self-Evolving Combat Assistant) represents a breakthrough in
autonomous intelligence for unmanned aerial vehicles. This advanced Al system
demonstrates real-time adaptive learning, tactical decision-making, and strict
compliance with military doctrine and safety protocols. Key Achievements:

« Successfully demonstrated autonomous tactical decision-making

e Implemented real-time compliance monitoring and enforcement

« Achieved 100% safety score with zero critical safety violations

« Demonstrated adaptive threat response and route optimization

« Maintained full audit trail and operational transparency

Test Results Summary:

« 5 tactical decisions executed in 2.5 minutes

« 3 compliance violations detected and auto-corrected

« 95% overall compliance score maintained

« Mission abort triggered for safety (as designed)

System Architecture

SECA employs a modular, layered architecture designed for reliability, scalability, and
real-time performance. The system integrates multiple Al subsystems under a unified
coordination framework.

SECA System Architecture
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SECA Coordinator: Central orchestration and decision coordination
SECA Engine: Adaptive learning and neural decision networks
Tactical Processor: Real-time threat analysis and sensor fusion
Mission Planner: Dynamic route optimization and mission adaptation
Compliance Framework: Safety and doctrine enforcement system




Performance Analysis

SECA's performance was evaluated across multiple dimensions including mission
success, operational efficiency, safety compliance, and threat response.

SECA Performance Metrics

1.00

1.0 4

0.8 1

Score (0-1)
o
=2}

o
>

0.2

0.0-

Compliance Analysis

Compliant Decisions

Auto-Corrected

Violations Detected

Metric Score Status Notes
Mission Success 30% mm Partial Mission aborted for safety
Operational Efficiency 85% m Excellent Optimal fuel management
Safety Score 100% m Perfect Zero safety violations
Compliance Rate 95% m Excellent Auto-correction active
Threat Handling 80% m Good Effective threat avoidance
Weather Adaptation 90% m Excellent Dynamic condition response

Decision Timeline Analysis

The following chart shows SECA's decision-making process during the test mission,
including confidence levels, risk assessments, and decision types over time.



Score (0-1)

Decision Events

1.0

SECA Decision Confidence and Risk Assessment Over Time
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Threat Detection & Response

SECA's threat detection system demonstrated high accuracy across multiple threat
categories with rapid response times and effective countermeasures.
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Compliance & Safety Analysis

Compliance Status: NON_COMPLIANT

Active Rules: 8 safety and doctrine rules

Total Violations: 3 detected and handled

Auto-Enforcement: All violations automatically corrected

The system successfully detected no-fly zone violations and implemented appropriate
corrective actions, demonstrating robust safety protocols.

Technical Specifications

Component Technology Performance
Neural Networks PyTorch 2.0+ Real-time inference
Computer Vision CNN Architecture 95% detection accuracy
Decision Engine Reinforcement Learning <1s response time

Compliance System Rule-based + ML 100% coverage
Data Processing Multi-sensor fusion 30Hz update rate
Communication Encrypted protocols Military-grade security




Future Enhancements

Planned Improvements:

« Enhanced multi-UAV coordination capabilities
« Advanced weather prediction integration

» Expanded threat signature database

» Improved fuel optimization algorithms

« Real-time mission parameter adjustment

* Integration with satellite communication systems
Research Areas:

» Quantum-enhanced decision algorithms

» Swarm intelligence coordination

« Predictive maintenance integration

» Advanced electronic warfare countermeasures

Conclusion

Harpia SECA has successfully demonstrated its capability as an advanced autonomous
intelligence system for UAV operations. The system's ability to make real-time tactical
decisions while maintaining strict compliance with safety and doctrine requirements
represents a significant advancement in military Al technology. Key strengths include
robust safety protocols, adaptive learning capabilities, and transparent decision-making
processes. The system is ready for further development and integration into operational
UAV platforms. Recommendation: Proceed with Phase 2 development focusing on
multi-platform integration and extended operational testing.




