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The Obvious Paradigm Shift
Estimation is expected to be completed faster than ever before - defensibility across 
expanding data, oversight, and delivery-model complexity.

Speed
Resource Efficiency Proposal & program decisions compress estimation timelines. 
The speed and flexibility associated with the ‘Agile” management methods challenge 
the value of and need for estimates.

Power
Consistency & Control Modern defense program rely on distributed, disparate and 
heterogenous data to drive decisions. Estimators must harmonize a wide variety of 
inputs while still producing reliable and consistent outputs.

Flow
Traceability & Transparency Today’s estimates must withstand extreme interrogation 
by both customer and regulatory bodies. From input to output, assumptions and 
decisions must be documented and accessible. 

Estimation Intelligence 
is more important that 
ever – but can we 
afford the trade off 
between:

Speed Power

Flow
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Traditional Trade Offs

Individual Experts; Tribal knowledge; Heroics

Silo’d estimation team; Manual processes 

Non-standard process; Home-grown tools

Reality for many Defense Programs
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Surfing’s Paradigm Shift
Advancements in surfboard manufacturing, materials & designs unlocked a new era of Speed, Power & Flow

Speed
Acceleration & Control The ability to ride bigger waves, go deeper in the pocket; to speed up and slow down 
at will – opening up opportunities to ride waves that were previously considered impossible. 

Power
Maneuvering with Purpose the ability to execute ‘turns’ with greater strength and commitment – allowing 
surfers to ride the board and not the other way around.  

Flow
Connection & Intention connecting well-timed turns at different places on the wave; expertly ‘reading’ the 
wave such that maneuvers are executed in a sequence that optimizes the wave’s energy and length of ride. 

What is the modern surfboard equivalent for estimation intelligence?

optimal body / wave energy efficiency

adapt & control in changing conditions

observable linking of critical decisions

Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026



AI?
Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026



Same Technology

Different Results
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AI is 
at math

not good
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AI estimation
is 
at

not good
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AI estimation
is 
at

not reliable
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LLMs estimation
are 
for

not reliable
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The Problem with AI and Estimation
LLM chat tools are not built for transparent, consistent estimation; prompt engineering is not a preferred estimating method.

LLM Chat Limitations

Weak Provenance General Training Knowledge is 
not accessible / inspectable

Non-Deterministic
LLMs do not provide 
deterministic, repeatable answers 
to questions. 

Obscure Assumptions AI Chat tools do not easily 
highlight cost driving assumptions

Domain mismatch
Generic language models miss 
WBS, BOM, risk, and calibration 
context.

“I can no more remember 
the books I have read 
than the meals I have 
eaten; but they have 

made me.”
- Ralph Waldo Emerson (attr.)

9 AI Technology is not the problem – Poor Application of AI Technology is the problem
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A Conversation with ChatGPT
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Side by Side Model Comparison
2 different LLMs, given the same cost estimating prompt generate vastly different responses.

GPT 4.1 nano

Development: $0.5B - $1B
APUC:  $50,000 - $70,000

Nemotron nano

Development: $1B - $3B
APUC:  $20,000 - $40,000
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Traditional Trade Offs

LLM / Prompt Engineering Estimating

Single Point Failures; Tribal Knowledge; Not Sustainable

Too slow; Not agile; Excessive resources; 

Not reliable; Non-compliant; Won’t pass an audit;
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AI?
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ECAI Estimation-
Centric Artificial 
Intelligence
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External 
Inputs

ECAI Core Mechanisms

APE

Automated Prompt
Engineering

Translate artifacts into variables, 
assumptions, and extraction rules.

CAA

Contextual Agent
Activation

Route tasks to domain expertise, 
tools, and review paths.

RAG

Retrieval-Augmented
Generation
Retrieve analogs, standards, models, 
and historical evidence before 
outputs.

HITL

Human-in-the-Loop
Validation
Record estimator judgment, 
overrides, rationale, approvals, and 
accountability.

Process 
Outputs

12

Explainable AI in Cost Estimation Framework
Estimation-Centric Artificial Intelligence (ECAI) is a human supervised system of interacting agents that transform heterogeneous 
technical and program data into transparent analytical artifacts.
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Explainable AI in Cost Estimation Framework
Estimation-Centric Artificial Intelligence (ECAI) is a human supervised system of interacting agents that transform heterogeneous 
technical and program data into transparent analytical artifacts.

External Inputs

Program Artifacts
Solicitations

Project Requirements
BoMs

Engineering Designs
Proposals

Human in the Loop Orchestration & Validation

APE
Automated Prompt 
Engineering

CAA Contextual Agent 
Activation

RAG Retrieval-Augmented 
Generation

Process Outputs

Cost Model & Estimate
Risk Analysis

Ground Rules & Assumptions
Defensibility

ECAI turns AI from a general answer engine into a governed process for faster, 
traceable, user-led, AI supported decisions; Producing answers, assumptions, & models.
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Domain Specific
Knowledge

ERP/PLM Systems
(SAP, Oracle)

Process / Product 
Specifications

Vectorized 
Prompt Data

Extracted
Prompt Data

Manufacturing 
Agent

Software
Agent

Acquisitions
Agent

(…)
Agent

HITL
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Traditional Trade Offs

Estimation-Central Artificial Intelligence

Single Point Failures; Tribal Knowledge; Not Sustainable

Too slow; Not agile; Excessive resources; 

Not reliable; Non-compliant; Won’t pass an audit;
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Applied Use Cases

Use case 1 RFI/RFP intake

Compliance matrices with clause-level 
provenance and owner assignment.

Use case 2 Manufacturing cost

DTC and DFM trade spaces tied to BOMs, 
routing, and reviewer rationale.

Common pattern: agent-supported interpretation, provenance capture, and human oversight.

14
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Use Case 1: RFI / RFP Intake & Compliance Mapping
Transform large solicitations into traceable compliance matrices

INPUT

RFI/RFP package
TARGET OUTPUT

Compliance matrix with clause provenance and 
owner assignment

1  Segment 2  Extract 3  Map 4  Validate

APE
Automated Prompt 
Engineering

Prompts classify solicitation sections, 
normalize clause language, and 
enforce extraction format.

CAA
Contextual Agent 
Activation

Agents coordinate intake, 
segmentation, tagging, and routing to 
reviewers.

RAG
Retrieval-
Augmented 
Generation

Source-linked retrieval ties every 
requirement to original clauses and 
precedent artifacts.

HITL
Human-in-the-Loop 
Validation

Estimators approve obligation level, 
owner assignment, and final matrix 
readiness.

ECAI pattern The workflow does not ask AI to produce the estimate directly. It uses AI methods to structure evidence, automate interpretation, 
retrieve supporting sources, and preserve estimator judgment.
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Solicitation to Cost Estimate
Using SEERai to apply the ECAI framework for estimating scope of work in response to customer solicitation

1

Solicitation 
(RFP/RFQ)

2

Requirements 
Decomposition

3

Agent Requested 
 Additional Context

4

Documented 
Assumptions

5

Model Framework
& Cost Estimate

User Prompt

User Response

User  Interrogation

User Input User Validation
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Use Case 3: Manufacturing Cost
Connect DTC and DFM trade spaces to BOMs, routing, and reviewer rationale

INPUT

Engineering Drawing (PDF) & 
RFQ Spreadsheet

TARGET OUTPUT

Cost view with assumptions, dynamic model, 
and agentic support for tradeoff analysis

1  Ingest 2  Identify 3  Compare 4  Validate

APE
Automated Prompt 
Engineering

Agent extracted GD&T and 
engineering notes information 
from the drawing attached to the 
prompt. Prompt data was 
vectorize the critical information 
to support dataset retrieval. 
Cost driving data was captured 
on the Assumptions document. 

CAA
Contextual Agent 
Activation

AI detects the Manufacturing 
task,and thus deploys an 
Agent with contextual training 
on Manufacturing best 
practices (e.g. GD&T) and 
SEER-MFG documentation. 
Agent builds framework for 
domain specific cost model. 

RAG
Retrieval-Augmented 
Generation

Agent retrieved cost critical 
data from process specs 
mentioned in the drawing 
(previously loaded in vector 
dB) along with other customer 
specific requirements. Data 
added to Assumptions 
document.

HITL
Human-in-the-Loop 
Validation

Estimator reviews the 
assumptions document and 
model framework prior to 
automated model calculation. 
Estimator reviews the outputs 
of the model, and adjusts 
parameters and settings as 
needed.

ECAI pattern The workflow does not ask AI to produce the estimate directly. It uses AI methods to structure evidence, automate interpretation, 
retrieve supporting sources, and preserve estimator judgment.

Presented at the ICEAA 2026 Professional Development & Training Workshop - www.iceaaonline.com/nfk2026



Engineering Drawing to Cost Estimate
Example: Using SEERai to apply ECAI Framework to Manufacturing Estimate

1

Engineering 
Drawing

2

Context 
Refinement

3

Assumption 
Documentation

4

Model 
Framework

5

Cost Model & 
Estimate

User Prompt

User Response

User  Interrogation

User Input User Validation
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Validation Method: Golden Tasks and Human Review

The proposed validation structure makes performance and transparency measurable across repeated estimation 
exercises.

Cycle time

Elapsed time to first auditable output 
suitable for human review

First-pass quality

Accepted outputs that do not require 
substantive rework

Trace depth

Output elements with complete 
provenance and reviewer validation

Golden task sets provide repeatable input packages and expected output structures for future benchmarking.
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Modeled Impact Across Use Cases

Use case Modeled cycle-time reduction Explainability outcome

RFI/RFP compliance mapping 60-75% Fewer missed clauses; matrix becomes defensible

Hardware WBS generation Up to 70% WBS nodes retain lineage, analog basis, and reviewer notes

Manufacturing DTC/DFM modeling 40-60% Cost drivers and manufacturability flags link to BOM and routing

Software sizing baseline 35-50% Functional scope is auditable across agile, staged, or hybrid 
delivery

Results combined modeled scenario projections with results from initial pilot applications.
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Thank You

David C. Rampton
Galorath Director of AI Solutions

drampton@galorath.com

Charles Orlando
Galorath Chief Strategy Officer

corlando@galorath.com
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Questions
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