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Industry Challenges
Manual 2D drawing 
conversion averages 1 
to 8 hours per 
part/component
• Labor-intensive manual 

measurements
• Error-prone data entry
• Inconsistent cost estimates
• Delayed procurement 

decisions

Obsolete parts often 
documented in 2D 

drawings

Part obsolescence 
common issue in 
many industries
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Example 
Drawing
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Example Drawing
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Missing title block
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Manual Processing
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Manual vs AI processing
LLMs are increasingly capable of processing 2D drawings

Inconsistent Cost Estimates

Engineer Reviews Drawing

1 – 8 Hours Per Part

Error-Prone Data Entry

High Labor Cost

AI Processing

Consistent, Data-Driven Estimates

Automated Analysis, features, 
operations, material, stock size

Seconds Per Part

+-0.1mm Accuracy

Reduced Labor Cost
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AI Drawing Analysis Process Flow
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2D Drawing Input + 
Prompt

Feature 
Recognition

Operation 
Sequencing

AI Analysis Engine Unstructured Output 
Data

Dimension 
Extraction

Material & Stock 
Analysis

Symbol Analysis
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Example AI Prompt with Drawing Included
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AI Output Analysis Unstructured

How can we get AI to 
structure its response 

for use in other 
applications?
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AI Can Map Symbols to Operations
Operation 
Number Operation Type Related Symbols Symbol Meaning Manufacturing Requirements
Op 1 Surface Skim Rough 120.0 110.0 Linear dimensions (mm) Face both ends to overall length dimensions
Op 2 End Mill Rough Ø45.0 Diameter dimension Rough main body to 45mm diameter
Op 3 End Mill Finish Ø45.0 Ra 1.6 Diameter and surface finish Finish main body to 45mm diameter with Ra 1.6 finish
Op 4 End Mill Slot Rough 2 x Ø8.0 THRU ALL Quantity/diameter/through Rough cut two through slots 8mm diameter
Op 5 End Mill Slot Finish 2 x Ø8.0 THRU ALL Ra 1.6 Quantity/diameter/finish Finish cut slots to Ra 1.6 finish
Op 6 Drill (Center) 6 x Ø3.3 Quantity and diameter Center drilling for 6 mounting holes
Op 7 Drill 6 x Ø3.3 Quantity and diameter Drill six 3.3mm holes
Op 8 Tap M4 - 6H Thread specification Tap M4 internal threads with 6H tolerance
Op 9 Drill (Center) 2 x Ø8.0 Quantity and diameter Center drilling for through holes
Op 10 Drill 2 x Ø8.0 THRU Diameter and condition Drill two 8mm through holes
Op 11 Bore Rough Ø18.63 ±0.01 Diameter with tolerance Rough bore to 18.53mm
Op 12 Bore Finish Ø18.63 ±0.01 Ra 1.6 Diameter/tolerance/finish Finish bore to 18.63mm ±0.01 with Ra 1.6
Op 13 Tap G1/2" - 6H Thread specification Tap G1/2" internal thread with 6H tolerance
Op 14 Profile Rough 120.0° 90.0° Angular dimensions Rough cut hexagonal profile
Op 15 Profile Finish 120.0° 90.0° Ra 1.6 Angular dimensions/finish Finish hexagonal profile to Ra 1.6
Op 16 Deburr Ra 1.6 μm Surface finish symbol Deburr all edges to meet surface finish

Ask AI for mapping of 
drawing symbols to 
specific operations
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Current AI Processing Challenges
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Drawings need to be 
clear, without 

missing or faded 
data

Provide Inconsistent 
Output

Operation 
Hallucinations

No clear structure 
for downstream 
application use

Difficult to assess if 
any drawing data 

was missed

Requires human 
validation
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What we are developing: SEERai

Dedicated Ai Agents to process 2D drawings

Creates consistency in data extraction and conversion

Editable rule data set for rapid iterations during development

Automated feature recognition and measurement extraction

Automated script formatting and creation for downstream use

Output qualitative choices for complexity, efficiency, inspection, rework etc.

Direct integration with the SEER-MFG costing platform
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SEERai Drawing Analysis Process Flow
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2D Drawing Input 
+ Prompt

Feature 
Recognition

Operation 
Sequencing

AI Analysis Engine Structured Output

Dimension 
Extraction

Material & 
Stock Analysis

Symbol 
Analysis

SEER Guide Rules SEER-MFG Script

SEER-MFG 
Cost Model

Report Generation

Cost BreakdownStandards
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AI Requires Detailed Prompt & Rules
Create detailed guide 

with output instruction

Include Lists 
for AI to 
choose from, 
e.g.  Materials, 
Tools, 
Operations

Include 
operation 
specific 

choices e.g. 
complexity 

ratings, 
drill types, 

cutter types 
etc.

Ask AI to 
provide 

confidence 
and 

reasoning 
for each 
choice it 
makes

Ask AI to 
provide 

least likely 
most 

ranges for 
subjective 

parameters

Include Context for 
estimate, e.g. 
• Production qty, industry 

type, finishing ops, NDT, 
tooling, machining 
capabilities, automation 
levels, location.

Refine 
guide to 
correct 

mistakes 
after 

processing 
drawings
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Start with general context and AI role
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Drawing Analysis:
• Examine drawing 

thoroughly for all 
features (holes, pockets, 
chamfers, etc.) with 
dimensions and 
locations.

• Note overall 
dimensions, tolerances, 
and surface finish 
requirements.

• Use standards 
provided.

Manufacturing 
Operations:
• Determine necessary 

operations in a logical 
sequence. 

• Use the appropriate 
script format 
documents for 
guidance on available 
operations and data 
requirements for each 
operation selected.

Script Generation:
• Create a continuous 

script. 
• Output Script in tab 

delimited format.
• Include required details 

(dimensions, 
tolerances, tools, etc.).

• Ensure all identified 
features have an 
appropriate machining 
operation.

Verification:
• Cross-check script 

against drawing for 
completeness and 
accuracy.

• Report confidence and 
reasoning.

• Verify logical operation 
sequence and efficiency.

• Verify scripts are valid 
against standards 
provided.
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Add specific rules e.g. Product Classification Rule
Set product classification according to these ratings:

If classification is stated as Aerospace, Space, or Military, classification should be set to VHi. 

If classification is stated as Automotive, Industrial, High End Consumer Item, Power Plants, Computers, 
Machine Tools, classification should be Hi.

If classification is stated as Consumer, Home or Business use, Home Appliances, classification should be 
set to Nom.

If classification is stated as Household Furnishings, classification should be set to Low.

If classification is stated as Toys, or simple Household items, classification should be set to VLo.

PRODUCT DESCRIPTION - Product Classification [classificationLeast] [classificationLikely]
 [classificationMost] [Descriptive Note]
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Add Operation Specific Rules and Script Guide
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Direct AI to provide Script 
for different operational 

parameters
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AI Can now Create output based off your Guidelines

Script Output 
Formatted to 

Guideline Rules

Script Ready to Use 
in SEER-MFG 

Costing Platform
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Paste Drawing and 
Prompt Document for 

processing
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Example SEER-MFG Model Created from AI Script

Operations 
Sequenced to 

Manufacture Part

Detailed Reports and 
Charts provide 
instant results
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Ai suggests Tooling Choices

AI makes assumptions 
about tool parts, and 

complexity

AI Choses Tools 
from List 
Provided
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Reasoning For Qualitative Choices

AI Adds Notes for 
decisions it made

Refine Rules to 
get outputs as 

needed

21
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AI Integration Life Cycle Benefits
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Accuracy
+- 0.1mm 
precision

Consistency
Standardized 

Process

Cost 
Reduction

60-70% Labor 
Savings

Time 
Savings

1-8hrs  Mins

75-85%-time 
Reduction

80-90% fewer errors

75-85% less rework 5-month break-even

Business 
Impact

154% ROI

Assumptions:

Manual processing avg. 4 
hours per part at $75/hour = 
$300 per part

AI processing 0.5 hours = 
$37.50 per part

Savings of $262.50 per part. 
For 1000 parts/year = 
$262,500 annual savings

If implementation, licenses, 
training, = $100,000, break-
even = ~5 months
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Future Applications: Enhanced Capabilities

Real-time cost impact analysis of alternatives e.g. additive manufacturing vs machining

Batch process drawings

AI agents to process and validate scripts before use

Automated verification against original drawings

Confidence scoring for extracted features

Manual review triggers for complex cases

Automated model creation no manual intervention required
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AI not a Panacea

Cost of hosting, 
developing, and 
running models

Security Data 
Concerns Image Size/Clarity

Difficulty 
interpreting and 
validation data

Hallucinations – AI 
may choose an 
incorrect raw 
shape, remove too 
much material 

May choose 
inappropriate 

operations

Created models 
need review for 

accuracy
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THANK YOU
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Galorath Incorporated
info@galorath.com

galorath.com

We look forward to being
part of your success

All content within this document is the property of Galorath 
Incorporated without exception. Do not share, edit or repurpose 
without written consent. © Copyright Galorath Incorporated  2025
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ROI Assumptions
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Initial Investment:
Software + Training $100,000

Annual Software Related Costs: 
Software maintenance/updates: $40,000/year
Additional computing resources: $20,000/year
Occasional retraining: $10,000/year
Total annual costs: $70,000/year

Labor Savings:
Manual processing avg. 4 hours per part at 
$75/hour = $300 per part
AI processing 0.5 hours = $37.50 per part
Savings of $262.50 per part. 

Volume Benefits:
For 1000 parts/year Total annual benefits: = $262,500 
annual savings

3-Year ROI Calculation:
Initial investment in AI system: $100,000
3-year ongoing costs: $70,000 × 3 = $210,000
Total 3-year costs: $310,000
3-year benefits: $262,500 × 3 = $787,500
Net benefit over 3 years: $787,500 - $310,000 = $477,500
3-year ROI: ($477,500 ÷ $310,000) × 100% = 154%
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