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Overview
e Platform: DDGb51

* |Issue Description:

* The majority of DDGbH1 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.
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Objectives

* 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. '

mug? @ % &
L table?
I
car?
Classification Part Segmentation Semantic Segmentation

DISTRIBUTION STATEMENT A: Approved for public release: distribution is unlimited. 77 111111/ f // 11/ : Slide 4 of 23



Project Organizational Structure
L MNAVY

Paul Huang - Program Officer s p
MMANTECH

Robert Mashburn - Deputy Director
ScottTruitt - Project Manager
JeffWalters - Project Technical
Representative

Lee Fuglestad - PMS 400D

CA(:I David Clark—- CACI '_,;f*"

EVER VIGILANT

PennState _ | GENERAL DYNAMICS
Applied Research Laboratory Bath Iron Works

ScottRecord - Program Manager 7
Ken Crowe - Project Manager 7/ 111
Casey Norris- Business Lead AL

Dan Finke - Project Manager
Simon Miller - Tech Lead
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Benefits / Payoff / Business Case Update

* 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. ”

e Savings could not be achieved given the current level of automation av ;_,.'éble
to users.

* byr ROl = 0.27
* BIWROI =2.24
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Technical Approach

* Phase |

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 I

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.

DISTRIBUTION STATEMENT A: Approved for public release: distribution is unlimited.
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Project Schedule: Phase | Project Management
* ONR Period of Performance: 02-24-2023 through 05-31-2025

Task Mame
4 (52978)

4 Phase | - Data Collection, Requirements Development, System Design

Point Cloud Conversion to Detail Design

4 1.0 Project Management Phase |

4 1.2 Baseline Spend Plan and Master Schedule

)

rl

)

DISTRIBUTION STATEMENT A: Approved for public release: distribution is unlimited.

1.1 Project Initiation

Deliv 1 - Baseline Spend Plan (30 days after award)
Deliv 2 - Master Schedule (30 days after award)

1.3 Project Teleconferences

Deliv 3 - Telecon Presentations (Bi-weekly)

1.4 Kickoff Meeting

- Start » Finish

Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23

Deliv 4- Kickoff Meeting Presentation and Minutes (30 days after award Tue 3/28/23

1.5 Interim Project Assessment (see Subtask 3.3;N/A per NSAM)

1.6 Periodic Reporting
4 Deliv 5 - Quarterly Review Presentation
Q3 FY23, July Review
Q4 FY23, October Review
Q1 FY24, January Review
4 Deliv & - Quarterly Report
Q3 FY23, July Report
Q4 FY23, October Report
Q1 FY24, January Report
1.7 Project Reviews

> Deliv 7 - Project Technical Presentation (6 mos. after award)
1.8 ManTech Program Reviews and Techology Transition Events
Deliv 8 - ManTech Program/Tech Transfer Presentation (semi-annual)

1.9 Techneology Transition Plan (TTP)

Deliv 9 - Signed Technology Transition Plan (60 days after award)

1.10 Phase | Gate Review

Deliv 10 - Phase | Review/Gate Review Presentation (End Task 5)

1.11 Phase | Technical Report
Draft Phase | Report

Deliv 11 - Phase | Report (5 days before Phl end)

1.12 Disposition Planning

Deliv 12 - Material fEquipment Disposition Plan (30 prior to Phl end)

1.13 Project Management Infarmation

Fri 7/28/23
Tue 3/28/23
Tue 3/28/23
Fri 7/14/23
Fri 10/13/23
Maon 1/15/24
Tue 3/28/23
Fri 7/14/23
Fri 10/13/23
Maon 1/15/24
Tue 3/28/23
Tue 3/28/23
Tue 3/28/23
Tue 8/1/23
Tue 3/28/23
Tue 3/28/23
Fri 2/9/24
Fri2/9/24

Fri 1/5/24

Fri 1/5/24
Maon 2/19/24
Thu 1/25/24
Thu 1/25/24
Tue 3/28/23

» Com|w
Sat5/31/25 100%
Fri2f23f24  100%
Fri2f23f24  100%
Fri4/7/23 100%
Fri 4/28/23 100%
Fri4/28/23 100%
Fri4/28/23 100%
Fri2f23f24  100%
Fri2/23/24 100%
Fri4f28/23  100%
Fri4/28/23 100%
Fri 7/28/23 100%
Fri2/23/24 100%
Fri2f23f24  100%
Fri8/4/23 100%
Fri11/3/23 100%
Fri2f2/24 100%
Fri2f23f24  100%
Fri 7/14/23 100%
Fri10/13/23  100%
Mon 1/15/24 |100%
Fri2f23f24  100%
Fri2f23f24  100%
Fri2f23f24  100%
Fri2/23/24 100%
Fri6/2/23 100%
Fri6/2/23 100%
Fri 2/9/24 100%
Fri2/9/24 100%
Mon 2/19/24  100%
Fri1/s/24 100%
Mon 2/19/24  100%
Thu1/25/24  100%
Thu1/25/24 100%
Fri2f23/24  100%
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Project Schedule: Phase | Technical Tasks

Task Mame
4 2.0 Investigate Current Methodologies and Map Future State

4 2.1 Investigate Current Planning Yard LiDAR Scan Development and Use

Deliv 13 - Detailed Process Description
4 2.2 Perform Future State Analysis
Deliv 14 - Future State Vision
4 3.0 Requirements and Concept Design
4 3.1 Develop Requirements and Use Cases
Deliv 15 - Requirements Document
4 3.2 Develop System Concept Design
Deliv 16 - System Concept Design
3.3 Conduct Interim Project Assessment
4 4.0 Design Architecture and Development Plan
4.1 Design Point Cloud System Architecture
4.2 Design Automated Point Cloud to Digital Design Data System
4 4.3 Develop Prototype System Design Document
Deliv 17 - Prototype System Design Document
4.4 Conduct Phl Prelim Architectural Review Board
4 5.0 Develop Point Cloud Prototype
5.1 Develop Initial Point Cloud System Prototype
5.2 Develop Point Cloud System Logic
4 5.3 Develop Point Cloud Prototype Application
Internal Initial Functionality Demonstration

Deliv 18 - Initial Functionality Test Release Candidate System
Demonstration

5.4 Conduct Phl Architectural Review Board

- Start -

Mon 5/1/23
Mon 5/1/23
Fri5/19/23
Mon 5/1/23
Fri5/19/23
Mon 5/22/23
Mon 5/22/23
Fri 7/14/23
Mon 5/29/23
Fri 7/14/23
Mon 10/2/23
Mon 7/31/23
Mon 7/31/23
Mon 7/31/23
Thu 9/28/23
Thu 9/28/23
Mon 10/16/23
Mon 10/16/23
Mon 10/16/23
Mon 11/6/23
Tue 1/2/24
Fri2f23/24
Fri 2/23/24

Mon 1/29/24

DISTRIBUTION STATEMENT A: Approved for public release: distribution is unlimited.

Finish - Com|w
Fri5f19/23 100%
Fri5f19/23 100%
Fri5/19/23 100%
Fri5f19/23 100%
Fri5/19/23 100%
Fri10/13/23 100%
Fri7f14f23 100%
Fri 7/14/23 100%
Fri 7/14/23 100%
Fri7/14/23 100%
Fril0/13/23  100%
Fri11/10/23  100%
Fri9/8/23 100%
Fri9/8/23 100%
Thu 9/28/23  100%
Thu9/28/23  100%
Fri1l/10/23 100%
Fri 2/23/24 100%
Thu12/21/23 100%
Thu12/21/23 100%
Fri 2/23/24 100%
Fri2/23/24 100%
Fri2/23/24 100%
Fri2/23/24 100%

(=%
]

Half 1, 2023

J

F

M

Half 2, 2023 Half 1, 2024
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Project Schedule: Phase Il Technical Tasks

% Half 1, 2024 Half 2, 2024 Half 1, 2025
Task Mame + Start ~ Finish ~ Com|w JIF M| A M ) |J A S O N D | J | F M

4 Phase Il - System Development and Test Fri 4/26/24 Sat5/31/25  100%
4 6.0 Project Management Phase Il Fri 4/26/24 Sat5/31/25  100%
4 6.1 Baseline Spend Plan and Master Schedule Fri4/26/24 Mon 5/27/24 100%
Deliv 19 - Baseline Spend Plan (30 days after start Ph 11) Fri4f26/24  Mon5/27/24 100%
Deliv 20 - Master Schedule (30 days after start Ph 1) Frid4/26/24 Mon 5/27/24 100%
4 6.2 Project Teleconferences Frid4/26/24 Fri 5/30/25 100%
Deliv 21 - Telecon Presentationis (Bi-weekly) Frid/26/24 Fri 5/30/25 100%
4 6.3 Periodic Reporting Frid/26/24 Fri 5/30/25 100%
Deliv 22 - Quarterly Review Presentation Fri4/26/24  Fri5/30/25  100%
Deliv 23 - Quarterly Report Frid4/26/24 Fri 5/30/25 100%
4 6.4 Project Reviews Fri 4/26/24 Fri 5/30/25 100%
Deliv 24 - Project Technical Presentation (6 mos. after start Ph 11) Frid/26/24 Fri 5/30/25 100%
4 6.5 ManTech Program Reviews and Technology Transition Events Frid4/26/24 Fri 5/30/25 100%
Deliv 25 - ManTech Program/Tech Transfer Presentation (Semi-annual) Fri4/26/24 Fri 5/30/25 100%
4 6.6 Technology Transition Plan Fri 4/26/24 Wed 6/26/24 100%
Deliv 26 - Updated Technology Transition Plan (60 days after start Ph 1) Fri4/26/24  Wed 6/26/24 100%
4 6.7 Final Review Mon 5/26/25 Mon 5/26/25 100%
Deliv 27 - Final Review (5 days before POP end) Mon 5/26/25 Mon 5/26/25 100%
4 6.8 Final Technical Report Wed 4/16/25 Fri 5/23/25 100%
Deliv 28 - Draft Final Report (45 days before POP end) Wed 4/16/25 Wed 4/16/25 100%
Deliv 29 - Signed Final Report (5 days before POP end) Fri5f23/25  Fri5/23/25  100%
4 6.9 Disposition Planning Wed 4/30/25 'Wed4/30/25 100%
Deliv 30 - Material/Equipment Disposition Plan (30 days prioir to Phil Wed 4/30/25 Wed 4/30/25 100%

end)
6.10 Project Management Information Frid4/26/24 Sat5/31/25  100%
4 7.0 Phase "A' System Development to 60% Fri 4/26/24 Fri 8/30/24 100%
7.1 Build Independent Modules Frid/26/24 Fri 8/30/24 100%
7.2 Command Line Utility and Toolchain Automation Frid4/26/24 Fri 8/30/24 100%
7.3 Develop Unit Tests (alpha) Frid4/26/24 Fri 8/30/24 100%
7.4 User Interface Design Frid/26/24 Fri 8/30/24 100%
4 7.5 Phase 'A' System Development Report Thu 6/6/24 Fri 8/30/24 100%
Deliv 31 - Phase 'A’ System Development Report Mon 7/15/24  Fri 8/30/24 100%
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roject Schedule: Phase Il Technical Tasks

% Half 1, 2024 Half 2, 2024 Half 1, 2025
Task Mame - Start + Finish +~ Comj- J FM A M J J A S O N D J FM A M I
4 8.0 Phase "A’ Integration Mon 5/6/24  Tue 10/15/24 100% :
8.1 Scan Data Collection Process Development Mon 5/6/24  Fri8/30/24 100%
8.2 Geometry and MetaData Association Mon 5/6/24  Fri8/30/24 100%
8.3 Develop Al Tools Mon 5/6/24  Fri 8/30/24 100%
8.4 Develop User Interfaces Mon 5/6/24  Fri 8/30/24 100%
8.5 Conduct IT Architectural Review Board Sat 8/31/24 Tue 10{15{24 100%
4 8.6 Phase 'A" Integration Report Mon 7/8/24  Fri8/30/24 100%
Deliv 32 - Phase 'A' Integration Report Fri 8/30/24 Fri 8/30/24 100%
4 9.0 Phase "A’ Functional Testing Mon 7/22/24  Frigf30/24 100%
9.1 Functional Test Plan Development and User Selection Wed 8/21/24 Frigf30/24 100%
4 9.2 Establish PSU-ARL Test Environment Fri7/26/24 Fri 8/30/24 100%
Deliv 33 - Initial Release Candidate Software (Code, run at PSU-ARL only) Mon 8/26/24  Fri 8/30/24 100%
9.3 Conduct Functional Testing {beta) Fri 7/26/24 Fri 8/30/24 100%
4 9.4 Document Gaps and Modifications Mon 7/22/24  Fri 8/30/24 100%
Deliv 34 - Phase A User Identified Gaps and Suggested Modifications Tue 8/27/24  Fri&/30/24 100%
Document
4 10.0 Phase 'B' Software Development to 90% sat8f31/24  Fri1f2af2s 100%
10.1 Implement Required Changes Sat8/31/24  Fril/10/25 100%
10.2 Iterative Functional Testing (gamma) Sun 11/10/24 Tue 1/21/25 100%
4 10.3 Install and Configure System for UAT at ARL Sun 1/19/25  Fri1/24/25 100%
Deliv 35 - Installation Directions and BIW-IT Compliant Software Sun 1/19/25  Fril/24/25 100%
4 11.0 Phase 'C' User Testing and Finalization of Software to 100% Fri 11/15/24 Tue5/13/25 100%
4 11.1 End User Test Plan Development and User Selection Fri11/15/24  Fri2f7/25 100%
Deliv 36 - Point Cloud System Test Plan Fri2/7/25 Fri2/7/25 100%
11.2 End User Testing (delta) Mon 2/10/25  Fri2/21/25 100%
11.3 Point Cloud System Tool Refinement Mon 2/24/25  Fri5/9/25 100%
4 11.4 User Acceptance Test (UAT) at ARL Mon 3/3/25  Fri3f14/25 100%
Deliv 37 - UAT Results Report Fri3/14/25 Fri 3/14/25 100% %/
4 11,5 IT Architectural Review Board Tue 5/13/25 Tue5f13/25 100% ?/
Deliv 38 - IT & DXC Architecture Presentation and Minutes Tue 5/13/25 Tue5/13/25 100% ?/ il
4 12.0 Final Documentation Mon 5/19/25 Thu5/29/25 33% / /
4 12,1 Develop System Specifications and Installation Documentation Mon 5/19/25 Thu5/29/25 33% i ;
Deliv 39 - Point Cloud System Specification and Installation Guide Mon 5/19/25 Thu5/22/25 35% / I
Deliv 40 - Point Cloud Application Software (Code, deliverable to Mon 5/26/25 Thu5/29/25  30% IE: f

shipyard only)

i o i i o o
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Task 2 Investigate Current and Future State

Advance Imaging, Long Term Vision

Capability

Gap

« Over 900 unique compartments * Segmenting the point cloud per * Point-cloud data
have been scanned across 16 hulls part is a manual process in relevant spaces ';.gf
L . . is converted to smart solid models 4
+ LiDAR scanning provides interactive | * ldentifying objects within the ,5_-,3.?
point-cloud data point cloud is laborious « Converted data is the baseline for Mé:
. .. l.,:i-'j.ff;
* Point-cloud data utilized for * Identifying known or similar downstream design activity ,;ffi
interference detection & verificatiop ~ objects in CAD database does not | « Accurate baselining & automation of ’f,;
. i . . . S T1L
of shipcheck accuracy exist geometry creation will result in cost and ﬂ%{;'}::ﬁf,,#;
) . . . T
N lelted eXpOI’t functiona”ty * Reconstruction Of 3D scene from SChedUIe I’edUCtlon dunng the deS|gn ﬁ?ﬁ%‘j}}l’
. . known objects is not possible process ,ﬁ;%””’m
* Point-clouds cannot be directly . . 5,;;315#::::1
used to generate smart 3D * Reconstructing geometry in a * Early interference detection will pay big A /) ,n’f J{:,r};-:,-,f#.-},rlj:,f;f
geometry (semi) autonomous process does dividends in cost and schedule during W ;{ // / yffj;;’;}:f,f;}f *;’
, . T
not exist the execution phase / f-*f!')r{. /
/]
[/
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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

ey
o Lt

1.0 STORY: As a Planning Yard Designer | need a software Tool that will reduce labor associated with converting point cloud
data to 30 geometry.
1.1 =vstem shall accept current point cloud data as inputs. (
1.2 =wstem shall anakvze entire point cloud file for parts/as=sembly comparisons.
1.3 syetem shall create un-attributed, individual CAD-compatible parts/assemblies models from the point cloud data.

g F
gl

1.3.1 |System generated parts/assemblies shall be CAD-neutral (i.e. STEP fies) to be used or coverted for specific CAD software (i.e. CATIA)

<

( 13 System shall identify 50% CAD library objects for individual ghip equipment/components for eguivalent volumetric objects deduced from
] logical point clouds cluster.

| 1.2

I

2.3 |System shall produce solid model geometry for 50% of structure and distributive systems present in point cloud.
1.4 syetem shall =can match models with library components based on library schema.
c
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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.

Al/DL Tools:

R T T
|
1
|
1

l 1 PointNet II
Jome oy
. table? | =
>
car? a1 H [ 1 T
D st ' o _ Point Cloud to CAD Transformation: i i Masking and Comparison Command i | Point Cloud Utilities:
. i Line/APIs: Segment Anything | | & Elvsi AUTODESK
L _ - : Lo Segment Ar P ysium
D, Eysium {9orenaD Elysium P - ' “lnﬁpoints_ ReCap Pro
I InfiPoints. InfiPoints. ORpreferediool | '@y \jzSeek .
Al2] \ra Al A3
PC-SEGMENT-EVAL PC-to-CAD CAD-COMPARE Placement, validation, and arrangement to aid: |8
Target Point Evaluate established point Convert unresolved points Query the Catalog(s) 2D Design,
Cloud Scan | cloud and find int 7] to a CATIA V5 or STP model Database and prefilter based S PALT order
cloud and find/compare poin oa or mode atabase and prefilter base SHIPALT Order,
groupings © 78. on Compartment Deliverables, etc.
STP CATIA
Unresolved point Resultant Assembly/Part Metadata
grouping CAD Model (JSON/XML) and CAD model(s)
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Task 5 Develop Prototype

* Phase | concluded with a proof-of-concept

Gaeeate Riygon Genecate Rotygan Gentrate Fotygon
i . e tenem o
] ] ]
Cowse. Fne Coase Fre Coase Foe
| Tommgaea Treoming area Trevmng area
|
| ] ] ]
smat Lage smal Large smal Large
| agrtya ot ovoon ol fom K82 mk pokoon mode o 5127858 » gk okoon el rom
mukivle ot oud purts kol
| oty gl sokoon roseiom [y eate a snge poiygon model from [ o ks el
| CJcolor pokgons weh pant cobes [C)color pokgens we pont cokers ] ooe pokgons wih pant cobrs
x Gl = ] —= s

A A A A A LR A AR AL AR A AL R AL AR,

)
f
o P
& Vizseek Psl Sopech files Add His File chusters Compare fies S5 Exghn _ﬁ-ﬁl
=
— [ Seect 4 files. on this page
Refine results: | Apply Filters
Chear Filters
Visual ingut
Shage sice tolerance: 90 0|
e FE.stl
e compreies D v) @ L ]

bt o e o i e

Refine results; Ay Pl

[rp——

dvgm e |

A medim_FE.st] EXTHreCO?_LIRHF960-Shape  EXTHroCDd_LIRHZ900 —CA  EXTFreC03_LIRH7960.stp. 5L EXTHeC02_LIRHF960-Shaps
I Score: 0 (Rark: 1) Soore: 5.78 [Rank: 7} Score: 5.79 (Rank: 3) Score: 579 (Rank: 4) Score: 567 (Rark: 5) |

r';.-':‘m.m) Vil 0004435 Added: 05 Feb H24 Added: 24 lan 2004 Added: 24 Jan X4 Added: 24 Jan 204 Added: 24 Jan 2004

et (1) area:

Aitrbases Find Similar :ﬁ :‘:_‘m} Volume: -0.0044 mir"3 (-0%) Wolume: 13,862,295, 4638 Volunee: 138646238722 Vodumme: 13,554,624 0403 Volume: 13,632,360 545

& @ 3 #~n % =7ns =7 A @ ~|nfs " Surfoce area: 0.2373 mm*2 i~ (31 2S6ENMGE 14%) e~ 3 (-31261E351 221, 51%) w3 {-31 2618355010, 355%) man 3 {31 1600850479, 1%

Bounding box v oo .

ol
Bk {0.141952 x 0.193077 x
. . o

XTI IR AT AT 70130

Surflace area: 378 8776706
mm~Z [+ 159661979,.75%)

Surface area: 378,016, 1647
2 (4 LFHGRE203 48%,)

Surlace area: 378,916.1654
T2 (] ST

Surface area: 369,732 6313
M~ 2 (+ 155823459, 71%)

| 0 |5.78 | 5.79|5.79 | 5.87

Decreasing Quality of Match (inverse to score)

OIS RIS BTSN 1 DXFAFES_ G101 1124
bt 3 o 24 thrn mm..m
. ey ek, Pty B megh

VizSeek is a visual search tool that can be hosted on-prem. It loads a database of known CAD objects and the user can upload a new
image/object and find similar entities in the database. Here we have a number of objects and the point cloud reconstructed fire
extinguisher (top left) for comparison.

e

.-'llrl".-" / .;/ ll.llrjrlnl,n'.!r l|'l|||",lli:|'|,
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Task 7-11 Development

 Classifying point clouds into (F mg?
homogeneous regions ‘
. . \’f table?
* Deep learning can be applied to
segmentation, aid in overall car? i
identification, and define raw point Classification Part Segmentation

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

e Each point is associated with a label or
category

Slide 16 of 23
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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.

e 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.

<« C @ O B nttpsi//pocizseek.com/FileSearch?uid=c70580c8-edea-4759-8e16-70a1d608dd8Rsrt=25 B e % © L H = & - P o -
~ i -~ o
< VizSeek ' rsu Search files Add fils File clusters Compare fles @(egn  v) (8 & . AT ._' T
S — @ I - o x -
! . . . | Refi et —— Home | snre  view o
i Masking and Comparison Metric: ; efine results: (oo Fters] | N e PO
| : U - o v

Visual or text input

< VizSeek

CAD-COMPARE
Upload CAD model

dinguisher Fire il i Fire il It
ASM tp t.CATProduct
24 Jan 2024 Added: 24 Jan 2024 Added: 24 Jan 2024
. . . File Type eph Tomasko By: Joseph Tomasko By: Joseph Tomasko
Determine comparison metric 730 Models (84 ,
Photos/Videos (1) B=
Resultant Em.m -
cap | Display results to determine ranking metric MAStSZ’“tl"lg’s’g:u Quen CrRNO o @FBE 0 EFBE o @FAR o @FBE 5
o » ®Metadata >
Model
If it's a new model, create new model result XMn'j.)O?i:‘I’(;AD
to BIW/PY standard.

If it's a matching model, delete the
uploaded CAD model and use matching

. EXTFirePORT15LB_70167026 EXTFireDryCHEM18LB_701620  EXTFireCO2_LIRH7960 -—-.CAT | EXTFireDCHEM_70162041 EXTFireAFFF_421001112A
---.CATPart 08 ---.CATPart Part ---.CATPart ---.CATPart
Added: 24 Jan 2024 Added: 24 Jan 2024 Added: 24 Jan 2024 Added: 24 Jan 2024 Added: 24 Jan 2024
By: Joseph Tomasko By: Joseph Tomasko By: Joseph Tomasko By: Joseph Tomasko By: Joseph Tomasko

TTTT TP P PP TP T rrrrrrrrrrs !
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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
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* 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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Task 7-11 Development

* 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

r.’ i
T x € > C e O 8 == nitpsipvizs G =24395dfe-7917-4976-a1% 780aba0a-5030-4197-bcae-3e53 gesifles FIRST 8 % L d 8y = A -~
8 import bookmarks.. [ OpenPOM9 [ TC Admin ) Teomcenter/ AW 0 Employee Links () uPARM Helpfl inks () Recfense () UUV-CML [ ravel (3 AW/TC Commnity (3 Finke, Miler-PCC 38 11310 Iformaton Sy T Browse Teamcenter/ £ . - .
< VizSeek  pemnstate Search fles Addles il custers Sarchfeback [k 2P 1. -
- . -
® [ Select al files on ths page rri - -
Refine results: Aorly Fiters 1-10 0f 10 reslts: 77} -
Glar Fiters ) 771 g -
Visual input o 1111 - = -
o Jufa] it — -
G el _— - - - -
i i . — o
¥/ / — - ——
y ML - -
Bl o BN LI RENEN @ © {]
(@] 80> AA29011 rt_UPS_ASSY.  AA290: rt_UPS_ASSY.  FDNFis 363.C/  FDNFi !
S Scor ) Score: 4. 4 Score: k: 5) Score: Score: i1
add i e Add Added Added Added A '
Volume: 2,697.23in"3 | Volume:269723in"3  Volume:269723n"3  Volume: Volume: Volume Volur '
Text - I
Surface area: 1,268.8 2 Surface area: 1,268.80 2 Surface area: 1,268.80 02 su Surface area: 7 Surface sur 732
& source “ox souree: so

DISTRIBUTION STATEMENT A: Approved for public release: distribution is unlimited. Slide 19 of 23



Transition/Implementation

 Transition Event:

 ManTech Deliverable: Point Cloud System Specification & Installation Guide and
Point Cloud Application Software (May 2025)

* Implementation / Implementation Funding: /
e Target: GDBIW PY / IT
e 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 r,,_w'
objective ROI. BIW is submitting a follow-on project to furthe develop
automation, with focus on distributive systems.
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