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CERTIFICATION. 
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Aeros(CASP) at a Glance



Aeros(CASP) at a Glance
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Each regulatory requirement set forth by the FAA is 
modeled as a logic rule; aircraft properties as input 
facts. Not all regulations are created equal. 
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Input Representation

� Hard Constraints are those which are required 
for compliance.

� Soft Constraints contribute to compliance 
through risk-based scoring.
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Input Representation
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Constraint Propagation

Traditional logic programming methods often require full 
grounding—enumerating all possible variable bindings 
before evaluating logical rules—leading to significant 
computational overhead.

Aeros(CASP) avoids this by evaluating variable bindings 
symbolically. I.e., there is no need to test every single 
case, only to check if it is a violation. This is called lazy 
evaluation.
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Conflict Resolution

In regulatory compliance, conflicts can arise when 
different rules lead to contradictory conclusions.

� Negation-as-Failure allows only supportable 
conclusions to pass.

� Precedence Ordering allows for constraint 
contracitions to be resolved hierarchically. 
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Explainability

Contrary to its large-language model 
counterparts, Aeros(CASP) is not a black box. 
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Explainability
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Explainability
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Explainability
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Calculating the Weights

Equation 1. The equation for the total compliance score.

� wi is the weight of the i th requirement

� Ci is a binary indicator for the requirement
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Complexity Analysis

Aeros(CASP) begins with a linear search over a list of 
criterion of size N. 

However, each single criteria has its own M number of 
subcriteria.
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Complexity Analysis

To calculate the weight, Aeros(CASP) uses recursion on M 
criteria to be weighted.
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Complexity Analysis

Equation 2. The time complexity of Aeros(CASP).

� N is the number of features in the list 
(e.g., the list of certification attributes).

� M is the (fixed or variable) number 
of compliance criteria to be verified 
and weighted.
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Aeros(CASP) vs LLMs

1. Does an aircraft meet the certification requirements if it 
has an approved design, is safety compliant, has passed 
performance tests, holds a valid production certificate, 
conforms to design, meets the type certificate, is safe for 
operation, and complies with airworthiness directives. Does 
this aircraft qualify for certification? Yes or no? 

Expected Answer: Yes.
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Aeros(CASP) vs LLMs

2. An aircraft is submitted for certification, but it only 
satisfies the following conditions: it has an approved 
design, is safety compliant, and has passed 
performance tests. Based on these criteria alone, does it 
pass certification? Yes or no?

Expected Answer: No.
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Aeros(CASP) vs LLMs

Expected Answer: Yes.

3. An aircraft is being assessed for certification. It meets all necessary 
requirements, including an approved design, safety compliance, performance 
tests passed, valid production certification, conformity to design, type 
certificate, safety for operation, and compliance with airworthiness directives. 
Additionally, it has passed load tests, completed fatigue analysis, undergone 
corrosion prevention checks, has functional emergency systems, verified 
fail-safe mechanisms, tested emergency exits, confirmed evacuation 
procedures, and passed both redundancy analysis and hazard assessment. 
Does this aircraft pass certification? Yes or no?
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Aeros(CASP) vs LLMs
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Aeros(CASP) vs LLMs
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The Indecisiveness of LLMs

LLMs are not reliable. They are black boxes that
do not always guarantee consistent, reliable results. 
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Aeros(CASP) vs LLMs: Reexamined
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Aeros(CASP) vs LLMs: Gemini
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Aeros(CASP) vs LLMs: ChatGPT-4o
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Aeros(CASP) is Better

� It is deterministic and complete. 

� It is explainable.

� It is reliable.

� It is modular and modifiable.



Questions?


