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LVM Confidence Factor
Background & Introduction

• The Launch Verification Matrix (LVM) is the core of USSF’s independent verification and validation (IV&V) 
process for the National Security Space Launch (NSSL) program.
– Developed by Aerospace early in the EELV (now NSSL) program in response to 1999 BAR recommendations
– Establishes a baseline Master Task List (MTL) for each NSSL product line (Falcon, Vulcan)
– Defines ~500 non-recurring design validation (NRDV) tasks and ~200 recurring tasks supporting Spaceflight 

Worthiness certification for each launch mission
– Each MTL task is assigned a baseline Depth-of-Effort (DoE) of 0 through 5:

• 5: Perform complete independent modeling and analysis
• 4: Perform partial independent modeling and analysis
• 3: Perform limited analysis, modeling, and simulation, relying largely on contractor assumptions
• 2: Review contractor modeling and analysis documentation
• 1: Monitor a very limited amount of contractor analysis documentation
• 0: Task suspended

• Historically, MTL task DoEs were relatively static – only occasional, ad-hoc changes
• To adapt to evolving USSF needs and associated resource allocation, Aerospace developed, and USSF 

has adopted, the LVM Confidence Factor.
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Launch Verification Matrix
A Rigorous, Structured Framework Encompassing the Full Scope of IV&V Best Practices

The Master Task List specifies all IV&V tasks required for NRDV and mission-specific flightworthiness verification



3

DESIGN VALIDATION
BASE CAMP 1

FLIGHT HISTORY

CONTRACTOR 
MATURITY

DESIGN
MARGINS

EXTERNAL MA

TRADITIONAL LVM 
RECURRING MA

CERTIFICATION

CONFIDENCE-BASED   
   RECURRING MA

CONFIDENCE 
BASE CAMP 2

Confidence Factor Optimizes Recurring Mission Assurance Effort
Leverages industry advancements without increasing risk

Equivalent level of launch confidence achieved by focusing on outcomes rather than activities 
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LVM Confidence Factor
Concept & Principles

The LVM Confidence Factor ensures structured, repeatable and sustained “credit” for contractor MA gains

• A structured, repeatable and sustained process for assessing criticality of each NSSL Launch Verification Matrix (LVM) 
recurring task based on confidence in contractor processes

• A consistent mechanism to adjust LVM Master Task List (MTL) depth-of-effort (DoE) based on current conditions
– Determines minimum task DoE required to achieve Confidence threshold for flight certification 
– Demonstrated potential for substantial reduction in LVM execution effort on mature product lines
– Also suitable for addressing risk of declining confidence during program fly-out or in response to adverse events/developments

• Measures confidence by six Conditions encompassing all factors relevant to recurring task DoE

• Substantiates & documents DoE rationale via Confidence Gap: areas requiring attention before further DoE reduction
• Defines Gap Closure Actions to increase confidence & allow further DoE reduction 
• Ensures continuous insight into, and control of, overall mission risk posture
• Establishes a common baseline process for optimizing IV&V resource allocation across product lines
• Does not address mission-specific IV&V requirements: mission DoE adjustment remains a function of LVM Technical 

Review Board and Chief Engineer Review Board (TRB/ChERB)

1. Design Management 4. Tools & Methodology

2. Margins & Conservatism 5. Flight Experience

3. Process Management 6. Test Adequacy & Results
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LVM Confidence Factor
Structured, Repeatable and Sustained Assessment of Confidence in Contractor Processes

LVM Confidence Factor optimizes recurring task effort and proactively increases process confidence 

Master Task List – Recurring Task DoE   .
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LVM Confidence Factor
Operational Workflow: MTL Task Confidence Assessment & DoE Review/Revision

Process workflow is implemented in automated Confluence + Jira toolset
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Event-driven trigger

LVM Confidence Factor workflow
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• Subsequent POC editing clears “SD Approval” status

Aero CE may:
• Edit POC/SD data entries (overwrites previous data)
• Add comments (single comment field)

“Aero CE Approval”:
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batches
• Event-driven: initiated by CE, SD or POC
“POC Approval”
• Indicates readiness for SD rvw
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• Generates AeroSource2 Jira ticket + synched 

P1 Jira ticket w/ CF assessment summary
• Subsequent POC editing reverts assessment 

status to “Created”

ChECB may:
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Assessment approved? = “Yes”
• Advances record to Verifier for MTL update & Jira ticket closure
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• Reverts action to POC, SD or Aero CE (resets AS2 status to “Created”)
• E-mail notification to SF CE, Aero CE, SD and POC

Aero CE and SF CE may:
• Add comments (single comment field)
Assessment approved? = “Yes”
• Requires approval by Aero CE and SF CE (in that order)
• If ΔDoE ≠0: advances package to ChECB

Assessment approved = “No”:
• Requires rejection by Aero CE or SF CE
• Reverts action to POC, SD or Aero CE (resets AS2 status to “Created”)
• E-mail notification to Aero CE, SD, POC

Ae
ro

So
ur

ce
2 

Co
nf

lu
en

ce
Pl

at
fo

rm
O

ne
 Ji

ra

No
(manual notification)

No
(manual 

notification)

or

or

or

or

Δ DoE = 0?

No

Yes

Admin:
• Updates MTL DoE a/r, archives pre-change DoE
• Populates & maintains Confidence Gap and Closure Action d/b
Verifier:
• Verifies MTL DoE
• Closes Jira ticket

Update MTL DoE 
(if Δ DoE ≠ 0), 
CF Gap data

Calendar-driven 
trigger



7

LVM Confidence Factor Toolset
Confidence Verification

Confidence Factor + Confidence Verification provides closed-loop, systematic and sustainable IV&V reductions 
based on growth of confidence in contractor processes

• Confidence Factor success in reducing LVM task 
DoE introduces certain concerns:
– Continued ability to detect emergent systemic issues 

without in-depth IV&V
– Retention of skills and maintenance of capability 

needed to solve the hardest problems
• To address these concerns, Aerospace has 

implemented a process of “Confidence Verification”
– Methodically revisits reduced-DoE tasks to:

• Reconfirm contractor process health
• Maintain Aerospace capabilities & tools

• Specific CV elements:
– DoE Triggers: Mission-specific considerations that may 

warrant an increase in DoE for a given LVM task
– Minimum frequency to perform tasks at increased DoE 

to maintain Aerospace capabilities
– Task Interdependencies: coupling of DoE increases
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LVM Confidence Factor Implementation Status
Operational Roll-Out

The LVM Confidence Factor process and toolset are fully operational and supporting LV MA optimization

• The NSSL Falcon program completed Confidence Factor assessment of 177 MTL recurring tasks
– Resulted in DoE reduction for 115 tasks, suspension of 4.
– Substantial contribution to program’s ability to support a rapidly growing manifest with constrained resources.
– Program is now focused on:

• Confidence Verification planning and implementation
• Gap Closure Action review, prioritization and joint review with the launch service provider

– Gap Closure Action completion will allow further DoE reduction via future Confidence Factor reassessments

• The NSSL Vulcan program will apply LVM Confidence Factor as the program matures.
– Execute several missions at baseline DoE
– Specific criteria for first Confidence Factor application are TBD 
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Questions?



Thank you



Backup: 
LVM Confidence Factor 

Implementation
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LVM Confidence Factor Toolset
MTL Task Confidence Assessment

Structured, intuitive interface for in-depth Confidence Assessment

• The heart of the Confidence Assessment process
• Intuitive, logically structured format for Aero RE to initiate and 

complete the MTL task-specific Confidence Assessment
– Step-by-step rating of Confidence in each of the six Confidence 

rating Conditions
– Each Condition broken down into 3-5 subordinate Considerations
– Statement of Confidence Gap for each Consideration rated at 

less than full Confidence (1)
– Statement of notional Gap Closure Action corresponding to each 

Confidence Gap
– Pop-up for each input field: detailed guidance and instructions

• Aero RE submission forwards assessment to Aero Systems 
Dir. for review/approval

RE = Responsible Engineer
MTL = Master Task List
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LVM Confidence Factor Toolset
Task Depth of Effort Review and Approval

Structured, repeatable workflow for customer review and approval

• Platform One Jira ticket workflow
– ChERB approval of each MTL task assessment

• Option to return to Aerospace for review (“Reject”)
• If ΔDoE = 0, ChECB is bypassed

– ChECB approval (DoE changes only)
• Option to return to Aerospace for review (“Reject”)

– Verified & closed following MTL update

(Resets AeroSource2 
Confi-form to “Created”)

Skip ChECB

(Aero revision in 
AeroSource2 Confluence)

(Aero task POC approval)

(if ΔDoE = 0)

(Aero CE Approval
+ SF CE Approval)

(ChECB Chair Approval)

ChERB = Chief Engineer Review Board DoE = Depth of Effort
ChECB = Chief Engineer Control Board MTL = Master Task List
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LVM Confidence Factor Toolset
Platform One Jira Ticket Summarizes Aerospace Task Confidence Assessment

Complete, compact summary of each MTL task Confidence Assessment, Confidence Gaps and Gap Closure Actions

… (repeat for 6 Conditions)…

Sample Only
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