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OBJECTIVES
● PROVIDE AN OVERVIEW OF MOTIVATION 
● CLEARLY SPECIFY THE GAPS IN SE4AI
● DISCUSS THE PROPOSED SOLUTION 
● DISCUSS IMPLICATIONS IN REAL-WORLD



INTRODUCTION







GAPS IN SE4AI 
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PROPOSED SOLUTION 



Closed Systems Precepts Closed Nature of Intelligence



Closed Systems Spectrum



Closed Systems Engineering for Intelligent Systems



Systems-Theoretical Closure

𝒳𝒳 = 𝒴𝒴 =  𝜙𝜙

Infeasible Condition
Approximation 

of Systems 
Theoretical 
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Functional Closure

Informational Closure



Terminology Framework



Functional Closure



Informational Closure



APPLYING SOLUTION



Scaling and Scoping Challenge for Intelligent Systems



Current Systems Engineering



Example of Functional CSE



Example of Informational CSE



Causality of Mutual Information



Conclusion

● We proposed closed systems precepts to overcome some of the gaps in 
SE4AI

● We formalized closed systems using systems-theoretic framework
● We provided a generic example of using informational closure and 

functional closure in systems engineering processes.
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