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The (SysML v2 ®) 

MBSE Methodology
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The Three Requirements for Doing MBSE 

Effectively
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Our MBSE Methodology
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Support & Oversee System Engineering Process
Technical Management

• Risks

• Interfaces

• Data

• Requirements

Plan
• Technical Activities

Manage

• Technical Assessments

Support

• Configuration Management Compliance

Ensure

• Decision Analysis

System Development
Virtually develop the system from requirements to validation

Define Stakeholder Needs

Analyze System 

Requirements

Design System 

Architecture

Implement System Integrate System

Verify System

Validate System

Transition System

Digital Engineering
Implement processes to build digital thread 

Formalize Development, Integration and use of 

Model

Provide an ASoT

Incorporate Technical 

Innovation

Establish Infrastructure 

& Environment

Transform Culture and 

Workforce

➢ Analyze System Performance through Simulation

System Architecture Analysis
Perform all-round system analysis

• Perform Static Simulation

• Perform Time-Based Simulation

➢ Ensure System Compliance

• Analyze Requirements

• Analyze Safety

• Analyze Cybersecurity

➢ Analyze System Software

• Verify System Software Design

• Generate System Software Code



Digital Engineering Environment
Supporting
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• Scenario Creation

• Antenna Signal Characteristics 

computation

Setting-up Design 

Reference Mission
Mission Analysis Tool
Ansys STK

1

Digital Engineering Environment
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Use Case
❑ A UAV is deployed for surveillance purpose and communicates with a satellite, a ground station & a ship.
❑ Select the best UAV phased array antenna that will ensure adequate link margin during the communication 

between the UAV & the ground station.
❑ Develop MBSE workflow to verify System requirements through trade study on antenna design configurations 

& selecting best concept Antenna design using DRM.

Creating System 

Architecture Model

System Architecture 

Modeler using SysML v2
Ansys SAM

2
• Capturing System requirements 

from DRM

• Modeling System Structure

Analyzing System 

Architecture Model
MBSE Orchestrator
Ansys ModelCenter

3

• Integrating SAM with Analytical 

Workflow

• Performing Trade Study

• Verifying Requirements



MBSE Workflow
Implemented
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MBSE Workflow
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Design Reference 

Mission

System 

Architecture Model

Analytical 

Workflow

Trade Study & 

Req. Verification



Design Reference Mission
Defining
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Defining Design Reference Mission
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• A UAV is deployed for 
surveillance purpose and 
communicates with a satellite, 
a ground station & a ship

• Developed System of system 
scenario with UAV, Ground 
Station, Ship & Satellite

• A phased array antenna at the 
UAV communicate with the 
Ground station and the Ship

• Separate Satcom communicates 
with the satellite

• Project Scope: DBF transmitter 
and its interaction with the Ship 
& the Ground station DBF 
receivers



Using SysML V2
System Architecture Modeling
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System Architecture Model using SysML v2
Approach followed

Defined Packages 

&

Imported Libraries 

Created Element

Definitions

Created 

Requirements 

Diagram

Created System 

Structure

Standard Library for SI Units 

available within the tool is 

imported

Created 

Internal Block Diagram



System Requirements & Structure

Capturing
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System Requirements & Structure (SysML v2)

• DBF system requirements are derived based on 
Design Reference Mission (DRM)

• System Requirements are decomposed to Size, 
Weight, Power and Cost Constraints

• System Parts responsible for fulfilling the 
requirements are identified

• Part Attributes satisfying the requirement 
constraints are marked through ‘satisfy’ 
relationship

Requirements Diagram 

• Structure (Parts) diagram 
represents a detailed 
hierarchical structure of the 
DBF system

• Key attributes were defined 
for each part 

• Interconnection Diagram 
represents the connection & 
item flow between the 
system parts Parts Diagram 

Interconnection Diagram 



Analytical Workflow
Building-up
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Analytical Workflow
➢ A multi-fidelity analysis workflow is developed to calculate the Measure of Effectiveness (MOEs) like Receiver’s signal 

strength, SNR, Weight, Size & Cost.

• Low fidelity workflow is developed 
based on set of canonical equations

• High fidelity workflow is developed 
using Mission Analysis Tool

• Varied different antenna configurations 
using in-built Excel Plugin

• Non-DRM workflow: 

- Canonical equations are used to 
develop Non-DRM analysis workflow

• DRM workflow: 

- Mission Scenario is utilized in DRM 
analysis workflow

• Outputs calculation done for Receiver’s 
signal strength, SNR, Weight, Size & 
Cost.

Antenna Configurations in Excel Design Reference Mission



Connecting SAM to Analysis
MBSE Workflow
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Connecting SAM to Analysis
Attributes defined for parts 
in SAM are seamlessly linked 
to Analysis ParametersSystem Architecture Model built using SysMl v2 in SAM 

tool connected to Analysis through MBSE Connector

Requirement Verification Script parameters is linked to 
Requirements, with bound set for verification analysis.

Part Attributes Analytical Workflow Parameters

Analytical Workflow

System Structure

Requirements

Requirement Verification Script

Bound
` `

`



Trade Study & Requirements Verification

Performing
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Antenna Configuration Database in Excel

Design Reference Mission

Analysis workflow

Structure Diagram

Requirements Diagram

Systems Architecture Model
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Trade Study & Requirements Verification
➢ Post linking the system attributes with analysis parameters, A DOE Study can be initiated within MBSE Connector Interface

➢ Various antenna configurations are verified during trade study to come up with potential concept design

• System requirement verification is 
performed using MBSE Connector

• Various Antenna configuration are 
verified using DOE trade study

• DOE runs are visualized against 
multi-objectives Measure of 
Effectiveness (MOEs)

• Identify the potential design

• Identified design cases can be 
individually evaluated in MBSE 
Connector for requirement 
verification and can be passed 
back to SAM

MBSE Connector

Ansys ModelCenter MBSE

Analytical Model ParametersMBSE Value Properties
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Trade Study & Requirements Verification

Update the selected 
design values in SAM

Save the Requirement 
Verification Results

➢ Post linking the system attributes with analysis parameters, A DOE Study can be initiated within MBSE Connector Interface

➢ Various antenna configurations are verified during trade study to come up with potential concept design

• System requirement verification is 
performed using MBSE Connector

• Various Antenna configuration are 
verified using DOE trade study

• DOE runs are visualized against 
multi-objectives Measure of 
Effectiveness (MOEs)

• Identify the potential design

• Identified design cases can be 
individually evaluated in MBSE 
Connector for requirement 
verification and can be passed 
back to SAM



Conclusions 

and Future Work
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Conclusions and Future Work
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• Showcased Implementation of the DBF Use case by utilizing the 

Ansys MBSE Methodology

• Highlighted one of the key aspects of MBSE of performing 

Requirements Verification in Early-stage Design 

• MBSE Methodology and Digital Engineering bring together all 

Disciplines and Stakeholders in a well-defined digital environment 

that is needed for developing complex systems. 

• We will pursue our development of the Ansys MBSE Methodology, 

enabling Doman Specific Methodologies (Eg. A&D, Automotive). 
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