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• Platform: DDG51

• Issue Description:  
• The majority of DDG51 hulls in service do not have 3D 

models. In order provide superior interference detection in 
dense spaces these 3D designs are required. DDG51 
Planning yard has a robust 3D (LiDAR) scanning process 
but requires highly technical and manual processes (labor 
hours). The goal is to automate the conversion of the 3D 
scan data to CAD-agnostic detailed design 3D model 
arrangement. This would improve sustainment activity 
performance and associated reduce labor costs.

Overview
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• Develop software tools to automate the creation of 3D CAD model 
arrangements from point cloud data which can then be manipulated, 
attributed, used for interference checking, and subsequent development of 
2D technical drawings.

Objectives
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Project Organizational Structure 
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• Major Benefit: Reduced cost and schedule of creating 3D models, 
arrangements of models, and responding to Liaison Action Requests (LARs)

• Life-cycle savings over five years, after accounting for software purchases, 
the ManTech Investment and Implementation costs, reduced the ROI.  

• Savings could not be achieved given the current level of automation available 
to users.

• 5yr ROI = 0.27
• BIW ROI = 2.24

Benefits / Payoff / Business Case Update
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• Phase I
• Task 1 – Project Management [BIW/PSU]
• Task 2 – Investigate Current and Future State [BIW/PSU]
• Task 3 – Requirements and Concept Design [BIW/PSU]
• Task 4 – Design Architecture & Development Plan [BIW/PSU]
• Task 5 – Develop Point Cloud Prototype [BIW/PSU]

• Phase II
• Task 6 – Project Management 
• Task 7 – Phase ‘A’ System Development to 60%
• Task 8 – Phase ‘A’ Integration
• Task 9 – Phase ‘A’ Functional Testing
• Task 10 – Phase ‘B’ Software Development to 90%
• Task 11 – Phase ‘C’ User Testing and finalization of Software to 100%
• Task 12 – Final Documentation

• Required Capability: 
• A tool that decomposes a point cloud into parts in an automated fashion, matches 3D 

models against that segmented point cloud, and then fits/places found models into a 
3D coordinate space assembly while retaining original CAD metadata/origin.

Technical Approach
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Project Schedule: Phase I Project Management
• ONR Period of Performance: 02-24-2023 through 05-31-2025
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Project Schedule: Phase I Technical Tasks
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Project Schedule: Phase II Technical Tasks
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Project Schedule: Phase II Technical Tasks
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Task 2 Investigate Current and Future State
Advance Imaging, Long Term Vision

• Point-cloud data
in relevant spaces
is converted to smart solid models

• Converted data is the baseline for 
downstream design activity

• Accurate baselining & automation of 
geometry creation will result in cost and 
schedule reduction during the design 
process

• Early interference detection will pay big 
dividends in cost and schedule during 
the execution phase

• Segmenting the point cloud per 
part is a manual process

• Identifying objects within the 
point cloud is laborious

• Identifying known or similar 
objects in CAD database does not 
exist

• Reconstruction of 3D scene from 
known objects is not possible

• Reconstructing geometry in a 
(semi) autonomous process does 
not exist

• Over 900 unique compartments 
have been scanned across 16 hulls 

• LiDAR scanning provides interactive 
point-cloud data

• Point-cloud data utilized for 
interference detection & verification 
of shipcheck accuracy

• Limited export functionality

• Point-clouds cannot be directly 
used to generate smart 3D 
geometry
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Task 3 Requirements and Concept Design
• Requirements across four categories: 

• End Users – requirements are functional requirements, i.e. what does the system 
need to do

• IT/Cyber Security – must follow security standards and be compliant with BIW IT 
standards and practices

• Performance – Establishing performance requirements in terms of processing 
time, number of users, etc.

• User Experience – drawing from the categories above, these requirements seek to 
establish how the end users interact with the system
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Task 4 Design Architecture & Development Plan
• System is comprised of software modules that reside on desktop 

workstation and VM CAD server. 

• All software and data reside on premise within firewalled environment, 
no external connectivity required or desired.
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Task 5 Develop Prototype
• Phase I concluded with a proof-of-concept
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Task 7–11 Development
• Classifying point clouds into 

homogeneous regions

• Deep learning can be applied to 
segmentation, aid in overall 
identification, and define raw point 
cloud data

• Shape Classification
• Based on trained shapes and their 

scores, find the best match

• Part Segmentation
• Fine-grained object parts instead of 

generic object labels

• Semantic Segmentation
• Each point is associated with a label or 

category
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Task 7–11 Development
• Visual search is a technique of comparing 2D and 3D objects and identifying the “best” match 

against a database of objects.

• Using a known CAD database, users can upload an object (i.e. image, mesh) and find entities in 
the database.

• Metrics and scoring criteria are based on visual cues, meta-data, and user-defined functions.

• Matured system architecture, meeting BIW IT requirements.
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Task 7–11 Development
• Classic methods generate shapes for 

comparison and new CAD object 
generation

• Surface Reconstruction techniques, 
RANSAC, Primitive Fitting, etc., produce 
data that can be compared for the visual 
search engine routines

• Modern tools such as NeRF and Gaussian 
Splatting explored to create image and 
mesh objects

• Images used for visual search

• Meshes used for visual search and 
new/updated CAD design
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• Functionality improvements with InfiPoints in Alpha Release
• Improved segmentation structure in User Interface
• Used STP, STEP or STL files or image captures to input to VizSeek

• Functionality improvements with VizSeek
• Filter on attributes selectable by User

• Development used actual ship data (point clouds and library parts)

• Multiple User Acceptance events at Penn State ARL facility

• Distributive Systems highlighted unique challenges

Task 7–11 Development
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• Transition Event: 
• ManTech Deliverable: Point Cloud System Specification & Installation Guide and 

Point Cloud Application Software (May 2025)

• Implementation / Implementation Funding: 
• Target: GDBIW PY / IT
• Time Period: Q3 2025
• Implementation Funding Estimate, Source(s), and Status:

• Dependent on future capability development

• Currently Planning Yard does not see sufficient automation to reach 
objective ROI.  BIW is submitting a follow-on project to further develop 
automation, with focus on distributive systems.

Transition/Implementation



Slide 21 of 23 DISTRIBUTION STATEMENT A:  Approved for public release: distribution is unlimited. 


	S2978: Point Cloud Conversion to Detail Design��NSRP BT/SDMT 2025
	Agenda
	Overview
	Objectives
	Project Organizational Structure 
	Benefits / Payoff / Business Case Update
	Technical Approach
	Project Schedule: Phase I Project Management
	Project Schedule: Phase I Technical Tasks
	Project Schedule: Phase II Technical Tasks
	Project Schedule: Phase II Technical Tasks
	Task 2 Investigate Current and Future State
	Task 3 Requirements and Concept Design
	Task 4 Design Architecture & Development Plan
	Task 5 Develop Prototype
	Task 7–11 Development
	Task 7–11 Development
	Task 7–11 Development
	Task 7–11 Development
	Transition/Implementation
	Slide Number 21

