Subject Matter Expertise Validation

Bridging Legacy Airframe Drafting to Model-Based Manufacturing for USAF Weapon
Systems

Executive Position

Global Precision Imaging (GPI) serves as a technical bridge between manually drafted
legacy airframe and structural engineering data and modern Model-Based Engineering
(MBE) environments used in the manufacture and sustainment of United States Air Force
weapon systems.
There exists a measurable disconnect between:
¢ Legacy Aeronautical Technical Data (ATD) created via manual drafting and
reprographic processes
¢ Contemporary 3D model-based manufacturing systems used for next-generation
aircraft production

GPI’s subject matter expertise is rooted in direct experience spanning the full evolution of
airframe engineering methods—from hand drafting and precision reprographics to digital
CAD and model-based technical data packages.

Historical Engineering Context

In the mid-1970s, during early space shuttle-era engineering activity at Redstone Arsenal,
precision photo-mechanical and reprographic systems were the backbone of structural
airframe engineering. Engineering large format cameras were used to reproduce
dimensionally stable mylar engineering drawings.

At that time, tolerance discipline was uncompromising. +0.005” accuracy was standard.
Distortion was unacceptable because structural integrity depends on dimensional
integrity.

Photo-mechanical layering techniques were, in many respects, the conceptual
predecessor to CAD layer design engineering. However, manual drafting embedded
geometric intent differently than modern parametric modeling systems.

This distinction remains critical today.

The Structural Data Disconnect

Over the past five decades, engineering design transitioned through:
1. Hand drafting on stable-base mylar

Reprographic camera duplication

Pen plotters

Dielectric plotters

Digital CAD systems
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6. Fully model-based 3D environments

During this evolution, material stability changed. The industry moved away from stable-
base mylar toward less dimensionally controlled media. Simultaneously, engineers began
relying on digital line accuracy without routinely validating physical output precision.

In a digital environment, geometry appears exact.

However, structural manufacturing occurs outside that environment.

When geometry leaves the digital domain—whether for tooling, fabrication, inspection, or
depot-level structural repair—dimensional integrity must be validated physically.

The USAF now operates aircraft originally manually designed in the 1950s, 1960s, and
1970s, including platforms such as:

e C-5
e« C-130
e F-15
e F-16

These airframes were not anticipated to operate for 50+ years. Fatigue accumulation,
structural life extension programs, and obsolescence-driven part replacement now require
accurate reproduction of legacy structural components.

Dimensional Degradation of Legacy Mylar

Even dimensionally stable polyester-based mylars experience long-term creep,
environmental distortion, and handling-induced deformation. Over 50 years,
manufacturers acknowledge potential movement routinely approaching 1/10” or greater
depending on storage conditions.

In airframe structural components such deviations are not trivial.

If legacy geometry is inaccurate, manufactured parts will require costly rework or rejection
The problem is not simply scanning old drawings.

The problem is restoring original engineering geometry.

GPI’s Tolerance Mapping (TMap) Solution
Recognizing this structural risk, GPl developed a proprietary tolerance mapping
methodology (TMap) to restore distorted mylar drawings to their original geometric intent.
Through a Small Business Innovation Research (SBIR) partnership with the University of
Dayton Research Institute (UDRI), GPI successfully demonstrated:

¢ Quantification of dimensional distortion

e Geometric correction to original baseline intent

e Closed-loop validation of restored geometry

GPI maintains Phase Ill SBIR status, enabling direct contract engagement for
implementation of this technology in Air Force applications.

This establishes GPIl not merely as a service provider, but as a validated technical authority
in geometric restoration of legacy airframe structural data.



Closed-Loop Precision Validation Capability
GPI’s operational capability includes:
e Precision plotting to £0.005” tolerance on archival, dimensionally stable media up
to 48” x 144”
e Large-format flatbed scanning with equivalent precision
e Scan-to-plot verification for geometric validation

This creates a closed-loop verification system:
Scan legacy mylar

Restore geometry via tolerance mapping
Precision plot restored geometry

Compare plotted output to original baseline
Validate dimensional integrity
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Few organizations retain both the historical reprographic expertise and modern digital
correction capability necessary to execute this process.

Application to Modern Model-Based Manufacturing
Modern aircraft manufacturing relies on:

e Parametric 3D models

¢ Annotated Model-Based Definitions (MBD)

¢ PLM-controlled configuration management

e Digital thread continuity

When legacy structural data is introduced into this ecosystem without correction,
dimensional ambiguity propagates into manufacturing, tooling, and inspection processes.
GPI’s role is not to redesign structure.
GPI ensures the geometric truth of the structural baseline before it enters the digital
thread.
This supports:

e Reverse engineering initiatives

e Structural redesign programs

e Depot-level remanufacturing

e Sustainment manufacturing for aging aircraft

o Airframe life extension programs

Institutional Experience
GPI’s personnelinclude:
¢ Multiple professionals with 30+ years in precision mapping and aeronautical
technical data reproduction
e Senior experts with over 50 years of experience in reprographic and dimensional
control disciplines



This knowledge base spans the entire lifecycle of airframe documentation technology—
from manual drafting through digital modeling.

Such experience cannot be replicated through software alone.

It requires generational understanding of how geometry was originally created, reproduced,
and controlled.

Strategic Value to the United States Air Force
The USAF legacy aeronautical technical data repository represents a national asset. As
aircraft service life extends beyond original design expectations, structural sustainment
depends on accurate reproduction of foundational engineering data.
GPI provides:

¢ Restoration of degraded structural drawings

e Validation of dimensional integrity

¢ Digital-ready geometry suitable for MBE integration

e Scalable support for reverse engineering and manufacturing

The result is rapid increased aircraft availability, reduced manufacturing risk, and
preservation of structural airworthiness for the warfighter.

SME Determination
GPI qualifies as a Subject Matter Expertin:
e Legacy airframe structural geometry restoration
e Precision reprographic engineering processes
e Dimensionalvalidation to +0.005” tolerance
e Transition of analog structural data into modern model-based manufacturing
environments
e Airframe sustainment support for legacy USAF weapon systems

GPI does not simply digitize drawings.
GPI restores structural engineering intent and ensures its survivability in modern
manufacturing ecosystems.

If needed, | can now:
o Condense this into a one-page executive brief
e Convertitinto a USAF capture-ready white paper
e Structure it as a formal SBIR Phase lll justification narrative
e Ortailorit specifically to AFLCMC / depot engineering leadership audiences



Executive Brief

Bridging Legacy Airframe Drafting to Model-Based Manufacturing for USAF Weapon
Systems

Overview

Global Precision Imaging (GPI) provides a critical technical bridge between legacy
aeronautical technical data—originally created through manual drafting and
reprographic methods—and today’s model-based engineering (MBE) environments
used for manufacturing and sustaining U.S. Air Force weapon systems. As aging
aircraft exceed their intended service lives, accurate restoration of structural
geometry is essential to safe, repeatable production of replacement components.

The Core Problem

USAF legacy airframes (C-5, C-130, F-15, F-16) were designed 50-70 years ago
using stable-base mylar drawings and manual drafting conventions. Over decades,
these drawings have experienced distortion, creep, and degradation of 0.1 inch or
more—far beyond acceptable tolerances for structural components. When this
distorted geometry enters digital manufacturing systems, it creates dimensional
ambiguity that propagates through tooling, inspection, and production.

The issue is not scanning or digitization; it is restoring original geometric truth.

Why This Matters Now

The Air Force depends on accurate legacy data for:

* Depot-level structural repair

* Reverse engineering and remanufacturing

¢ Airframe life-extension programs

* Parts obsolescence replacement

¢ Transition to Model-Based Technical Data Packages

Uncorrected data increases rework, cost, lead time, and manufacturing risk while
threatening structural airworthiness.

GPI’s Unique Technical Solution

GPIl developed Tolerance Mapping (TMap), a proprietary methodology that:

¢ Quantifies distortion in legacy mylar drawings

* Restores geometry to original baseline intent

¢ Validates the corrected geometry through closed-loop verification
Supported through an SBIR partnership with the University of Dayton Research
Institute (UDRI), GPIl holds Phase Ill SBIR status, enabling direct contracting.
Closed-Loop Precision Capability

GPIl maintains rare combined expertise in historical reprographics and modern
digital validation:

* Precision plotting on stable media to £0.005 inch

¢ Large-format scanning with equivalent accuracy



* Scan-to-plot geometric verification
¢ Dimensional restoration ready for MBE integration
This ensures geometric accuracy before legacy data enters the digital thread.

Strategic Impact for the USAF

GPI protects and modernizes a national asset—the USAF legacy aeronautical
technical data library—by ensuring structural drawings remain accurate for
continued sustainment.

Key outcomes include:

* Reduced manufacturing risk and scrap

¢ Increased aircraft availability

¢ Accurate baselines for model-based manufacturing

e Improved support for life-extension and depot programs

* Preservation of structural airworthiness

SME Validation

GPlis arecognized Subject Matter Expert in:

¢ Legacy airframe structural geometry restoration

* Precision reprographics and dimensional control

* Tolerance restoration to £0.005 inch

¢ Transition of analog engineering data into digital MBE environments

e Support for sustainment of legacy USAF weapon systems

GPIl does not merely digitize drawings—it restores structural engineering intent and
ensures its survivability in modern manufacturing ecosystems.



