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ALIGNMENT COMPLIANCE FEASIBILITY INTEGRATIONGATHERING 
REQUIREMENTS

PROBABILISTIC 
SYSTEMS

TECHNICAL 
SPECIFICATION

Confirming 
that safety 

requirements 
align with mission 

objectives

Meeting industry 
standards, 

safety goals, 
and regulatory 

guidelines

Ensuring 
requirements are 
clear, feasible, and 
verifiable within 

constraints

Incorporating 
all system 

components to 
avoid compatibility 

issues and aid 
in a smooth 

development 
process

Collecting and 
validating a 

comprehensive list 
of requirements 

from diverse 
stakeholders while 

also ensuring 
alignment with 

industry standards

Developing 
architectures and 

layered systems that 
try to understand 

redundancies, 
behavior bounds, 

etc, due to the 
probabilistic nature 
of AI systems in A&D 
autonomy solutions

Aligning system 
requirements with 

clearly defined 
technical details 
and interfaces

CHALLENGES
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WHY THE FUTURE OF 
MISSION ENGINEERING IS DIGITAL

/ Missions cannot succeed without mission engineering. However, 
as discussed in this chapter, traditional mission engineering is filled 
with common pitfalls and challenges.
 
That is why engineers rely on digital mission engineering (DME) to 
create autonomous systems that will revolutionize the A&D industry. 
While DME began in the aerospace and defense industries, its 
popularity and use are expanding rapidly, with innovators in other 
industries, such as automotive, using it to design autonomous 
products.
 
Put simply, DME is the use of digital modeling, simulation, and analysis 
to represent systems within a realistic operational environment and 
evaluate mission outcomes and effectiveness at every phase of the 
system engineering design life cycle. DME provides a foundation on 
which engineers and researchers can integrate digital mission and 
system models to develop a true engineering analysis environment 
that measures mission effectiveness and defines outcomes across all 
levels of fidelity.

https://www.ansys.com/resource-center/white-paper/linking-engineering-with-the-mission-for-accelerated-product-development
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/ Using DME, engineers can understand performance before moving 
to real-world prototyping and testing. Additionally, by applying Ansys 
DME for autonomous systems, engineers will gain a few concrete 
benefits. 

1.	 An enhanced ability to develop comprehensive ODD, DRM, 
ConOps, system requirements, and designs 

•	 Improved mission understanding and analysis, leading to better 
	 preparation and system alignment with mission objectives

•	 Mission designs that are optimized and validated for real-world 
	 mission scenarios and reduce field failure risks

•	 Decision-making that uses data-driven insights for confident mission 
	 planning

•	 Enhanced automated workflows and repeatable tasks by linking 
	 engineering tools and requirements

•	 Better understanding of the environments autonomous systems 
	 will operate in to determine training data and testing/verification 
	 needs, as well as generating test environments and training data that 
	 is representative of the operational environment to better identify 
	 what may lead to unexpected behavior
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2.  An improved system architecture definition 

•	 A thorough system definition to guide autonomous system 
	 development through a comprehensive, high-level system 
	 architecture blueprint

•	 Early validation and testing of system interactions to reduce 
	 integration risks 

•	 More efficient optimization of system architecture by accessing 
	 trade studies and comparing design alternatives

3.  Assistance in achieving certification and safety and standards 
compliance 

•	 Lower risk by identifying potential issues early in the mission design 
	 process

•	 Enhanced communication and consistency of mandatory 
	 compliance goals across stakeholders

•	 Comprehensive evaluation of environmental conditions in a wide 
	 range of operational environments

•	 Well-defined system redundancy requirements and emergency 
	 procedures

•	 A reduction in safety certification costs by simplifying critical control 
	 application design and automating verification, qualifiable and 
	 certified code generation, and documentation generation

•	 More efficient and consistent execution of the key safety analysis 
	 methods required for electronic systems
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These are just the start of the benefits 
engineers can achieve with the power of DME.

 
DME helps engineers achieve their mission goals in an 

accurate, detailed, time- and cost-efficient manner, 
accelerating time to market for autonomous systems.

To learn more, check out the resources on this page.

LEARN MORE

https://www.ansys.com/campaigns/autonomous-systems-for-ad
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