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Engineering Verification

• Verification Engineer
• Test Engineer
• Subject Matter Expert

PROCESS + PEOPLE

• Verification Strategy

Cognition
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Verification ACTIVITY

Verification EVIDENCE

ReasoningInformation

Compliance ASSESSMENT
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Requirement Description Compliance
Verification 

Evidence
Method Report

Thrust
Aircraft shall 
produce thrust of 
at least 110kN

Yes Engine Test Report Test
Thrust produced by 
the engine measure 
through testing.

Verification MATRIX
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KNOWLEDGE
Expertise

INFORMATION
Evidence

BELIEF
Lens

VERIFICATION
Process Hidden beliefs refer to propositions

and premises that the engineer
implicitly uses to claim and justify
compliance but does not explicitly
state as part of the rationale.
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BELIEF
Combines evidence and knowledge
containing assertions about the specified
context that are inferred from the
application of knowledge to the evidence
produced.

Confidence of the engineer codified in 
compliance assessments represents 
their state of belief.  Inconsistency between a judgement of

compliance and the information provided
through evidence.

BIAS
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BELIEF ≠ BIAS
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Do HIDDEN BELIEFS manifest?
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Let’s TEST it!

➢ Aerospace Engineering Practitioners

➢ Familiar with Aircraft Design
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REQUIREMENTS EVIDENCE

VERIFICATION MATRIX

VERIFICATION REPORT

+

Artifact Selection

control vs experimental
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Step 1
Requirements Document

Step 2
Verification Matrix 1
Verification Evidence Set A

Step 3
Verification Report

Step 4
Verification Matrix 2
Verification Evidence Set B

Step 5
Verification Report

ExperimentalControl

Step 1
Requirements Document

Step 2
Verification Matrix 1
Verification Evidence Set B

Step 3
Verification Report

Step 4
Verification Matrix 2
Verification Evidence Set A

Step 5
Verification Report

Stage I

Stage II
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ID Requirement
Compliance

(Yes/ No)

Verification

Evidence

1 Internal  Configuration
Aircraft shall fit at least 180 passengers and 4 crew members 

(flight attendants)

2 Dimensions
Aircraft shall fit in a hangar of at least length 45m, height 20m, 

width 40m

3 Takeoff Specifications

Aircraft shall meet the following takeoff specifications:

VTO ≥ 1.18Vs

VCT ≥ 1.1Vs

4 Cruise Specifications Aircraft shall achieve service ceiling of at least 11000m

5 Thrust Aircraft shall produce thrust of at least 110kN

6 Cruise Specifications Aircraft shall achieve minimum range of 5500km 

7 Mass
Aircraft maximum takeoff weight (loaded and fueled) (MTOW) 

shall be no more than 80,000kg

8 Dimensions Aircraft wingspan shall not exceed 37m (34m desired)
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ID Requirement
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Set A

• Engine Test Report

• Aircraft Mass Budget and Flight Analysis

• Aircraft Interior Configuration

• Aircraft Technical Drawing I

Set B

• Engine Test Report

• Aircraft Mass Budget and Flight Analysis

• Aircraft Interior Configuration

• Aircraft Technical Drawing II

Verification Evidence
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Engine Test Report
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Flight Analysis
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Aircraft Technical Drawing I & II
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Aircraft Mass Budget
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Aircraft Interior Configuration
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“Aircraft shall produce thrust of at least 110kN” 

REQUIREMENT 

PARAMETER + MEASURE OF PERFORMANCE

System Thrust Parameter 

Engine Thrust

Orientation/ Configuration

Architectural

Decomposition

Coupling
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Ideal Selection

“Aircraft shall produce thrust of at least 110kN” 

Set A

• Engine Test Report

• Aircraft Mass Budget and Flight Analysis

• Aircraft Interior Configuration

• Aircraft Technical Drawing I

Set B

• Engine Test Report

• Aircraft Mass Budget and Flight Analysis

• Aircraft Interior Configuration

• Aircraft Technical Drawing II
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Stage I

Compliance Decisions
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Stage I

Artifact Selection

Artifact No. Evidence Artifact Control Group Experimental Group

1 Engine Test Report 100% 100%

2 Flight Analysis 0% 0%

4 Technical Drawing I 0% X

5 Technical Drawing II X 33%
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Stage II

Compliance Decisions
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Stage II

Artifact Selection

Artifact No. Evidence Artifact Control Group Experimental Group

1 Engine Test Report 66% 100%

2 Flight Analysis 15% 15%

4 Technical Drawing I X 33%

5 Technical Drawing II 50% X
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EXPECTATION…..

Thrust Requirement

Range Requirement

Speed Requirement

Cruise Requirement

DRAWING
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REALITY !!!
2 engines?

trust

DRAWING inconsistency

misinterpretation
>50% participants used the 

drawing at least once
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Why is this important?

symptom of an assumption not being validated 

inconsistency between the assumption and the reality 
of the project being evaluated 
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Why is this important?

engineers with a different set of hidden beliefs

gaps in assessment
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Why is this important?

cognitive assistants trained on data from real projects

training data may contain significant gaps in the 
complete reasoning behind the verification 

assessment
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WHAT NEXT?

Expertise, Perception, Cognition…
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