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1 Introduction

1.1 Document Purpose

This Systems Engineering Plan (SEP) defines the technical engineering approach, processes, tools, and reviews for
the development of the Meridian Next-Generation Autonomous Reconnaissance System (M-ARS). This document
establishes the authoritative framework for coordinating the multidisciplinary engineering teams across Nexa
Defense Systems, Vertex Aerospace, and Synapse Technologies. It ensures compliance with rigorous aerospace
development lifecycles and provides a roadmap from initial requirements validation to system qualification.

1.2 System Scope

The M-ARS is a long-range tactical surveillance platform deployed for unmanned perimeter protection, search-
and-rescue support, and real-time multi-spectral target tracking. The system integrates advanced propulsion,
dynamic obstacle avoidance, satellite-backed mesh telecommunication networks, and high-performance edge
compute platforms capable of processing onboard computer vision pipelines.

Table 1: M-ARS Subsystem Overview and Interfaces
Subsystem Component Specifications Key Integration Interface

Airframe & Propulsion Hybrid electric quad-rotor with ver-
tical takeoff and carbon fiber body

Nexa Core Flight Controller

Sensor Payload Multi-spectral thermal, lidar, and
high-definition electro-optical gim-
bal

Synapse Image Processing Unit

Communications Secured tactical satellite uplink and
peer-to-peer RF mesh

Vertex Unified Encryption Module

Onboard Compute Dual-redundant low-latency tensor
processing unit

Meridian Data Integration Bus

Power Subsystem 48V Solid-state high-density lithium
polymer battery cells

Nimbus Power Management System
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1.3 Program Organization

The M-ARS engineering team is structured to support concurrent engineering practices. Nexa Defense Systems
leads the overall systems integration and flight control software, while Vertex Aerospace manages airframe manu-
facturing and aeromechanics. Synapse Technologies delivers the advanced sensor payload and onboard machine
learning models.

2 Systems Engineering Process

2.1 Engineering Lifecycle Model

The M-ARS program utilizes a tailored systems engineering V-model (Figure 1). This structure guarantees that
validation criteria are established early during requirements analysis and verification activities are planned in
parallel with detailed design, minimizing integration risks.

1. Mission Needs
& Concept

2. Requirements
Analysis

3. Architectural
Design

4. HW/SW
Implementation

5. Component
Verification

6. System
Integration & Test

7. Operations
& Maintenance

Integration Plan

Verification Criteria

Validation Plan

Figure 1: M-ARS Systems Engineering Lifecycle V-Model

2.2 Requirements Management & Traceability

All system and subsystem requirements are captured and managed within the Vertex Traceability Database. To
ensure successful execution, requirements must be traced bidirectionally from user needs to physical architectures
and verify that each requirement maps to at least one system verification test procedure.

Key system requirements include:

[REQ-1] The M-ARS platform shall operate autonomously for a minimum duration of 180 minutes under nominal
payload load.

[REQ-2] The onboard compute suite shall process sensor feeds with target detection latency not exceeding 50 mil-
liseconds.

[REQ-3] All external communications shall be encrypted using the AES-256 standard via the Vertex module.

2.3 Technical Reviews and Milestones

A series of formal technical reviews will be conducted to assess design maturity and mitigate development risk:

• System Requirements Review (SRR): Validates that user needs are properly translated into engineering
requirements and that the project scope is baselined.

• Preliminary Design Review (PDR): Verifies that the allocated baseline is mature enough to proceed with
detailed subsystem designs and interface controls.

• Critical Design Review (CDR): Determines if the detailed design satisfies performance metrics and estab-
lishes the product baseline for manufacturing.

• Test Readiness Review (TRR): Assesses the completeness of test procedures, test environments, and cali-
bration rigs prior to formal verification.

3 Technical Planning and Controls
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3.1 Technical Risk Management

Technical risks are identified, analyzed, and mitigated continuously. The Systems Engineering Review Board
maintains a risk register, prioritizing items based on their likelihood and impact on program cost, schedule, or
safety.

Table 2: Key Technical Risks and Mitigation Strategies
Risk Description Likelihood Impact Mitigation Strategy

Power budget exceedance Medium High Utilize Nimbus dynamic power gating and solid-state cell
testing.

Thermal dissipation of GPU High Medium Design optimized active airflow ducting in the airframe
canopy.

Satellite link latency drift Low High Implement dual-satellite mesh transceiver routing with auto-
matic fallback.

Sensor sync drift under vibration Medium Medium Install active dampening mounts and hardware-level time
synchronization.

3.2 Configuration Management

The program operates under strict Configuration Management (CM) guidelines. Baselines are established at the
conclusion of each major review (SRR, PDR, CDR). Any change to an established baseline requires a formal
Engineering Change Proposal (ECP) approved by the Joint Configuration Control Board (CCB), which is chaired
by the Lead Systems Engineer.

3.3 Interface Management

With components divided among Nexa, Vertex, and Synapse, interface management is a critical technical con-
trol. All physical, electrical, and data interfaces are documented in official Interface Control Documents (ICDs).
Interface status is tracked weekly, and any modification to an ICD requires joint approval from all three lead
engineering organizations.

4 Approval and Sign-off

This document has been reviewed and approved by the key technical stakeholders:

Role & Organization Signature Date

Dr. Helen Vance
Chief Systems Engineer, Nexa

Marcus Sterling
Program Director, Vertex

Sarah Chen
QA Director, Synapse
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