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Introduction

Presentation Objectives

* 3-D data collection technologies

* Data capture vs. Modeling

* Uses for 3-D Data and Modeling

*Strengths and limitations of 3-D Data and Modeling
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Types of 3-D Data Collection

3-D Laser Scanning
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Types of 3-D Data Collection

3-D Laser Scanning
* Point Cloud Data

Hundreds of Thousands to Millions of Points in a “Cloud”

ATEANTA = BALTIMORE/DC = CHARLOTTE + CHICAGO + CLEVELAND « COLUMBUS +« DENVER « D _AAUDERDALE « HOUSTON -+ ST. LOUIS * TAMPA

o

Know.



Types of 3-D Data Collection

3-D Laser Scanning

* Point Cloud Data
g ‘] - -

m—

 Documentation

* Measurement
* Preservation
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Types of 3-D Data Collection

Photogrammetry

* Measurement From Photographs
— From Camera

Know.
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Types of 3-D Data Collection

Photogrammetry
* Measurement From Photographs

— From Drone Camera
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Types of 3-D Data Collection

Photogrammetry
* Measurement From Photographs

— From Drone Camera

Know.

3-D Data From Remote

& Large Areas
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Types of 3-D Data Collection
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3-D Data From Remote

& Large Areas
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D Data Collection

Scanning

ammetry .

Tl
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---------------
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sting 3-D CAD Drawings. | -

casurement .
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3-D Data vs. Model g
What’s the difference?
* 3-D Data are scaled position information

* 3-D Models are forms or shapes based on measured data
* Models can be used

— to perform tests & analysis
e Hydrostatics & Stability
e Finite Element Analysis

e Structural Analysis

— To help explain a hypothesis (animation)

* “All models are wrong, but some are useful.” —George Box



3-D Data vs. Model

An Example...

Photographs...

—_—

Vessel 1
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oint Cloud from Laser Scan
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3-D Data vs. Model

An Example...

Models of Pre-Damaged Vessels...

Vessel 1 Vessel 2



3-D Data vs. Model

An Example...

3-D Models of Both Vessels to Explain Damage...

Vessel 1 Vessel 2




3-D Data vs. Model

An Example...

3-D Models of Both Vessels to Explain Damage...

Port Outboard [
tilts up due to />
drag against hull

Skeg contact & Skeg
bent to starboard

Propeller
Strikes
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Case Study No. 1

Documentation of Offshore Oil Rig




Case Study No. 1 - Documentation

Offshore Oil Rig

* Background

Know.

* Purpose
—Document Defects

—Valuation




Case Study No. 1 - Documentation

Offshore Oil Rig

* Resources

ATLANTA -

BALTIMORE/DC = CHARLOTTE + CHICAGO + CLEVELAND + COLUMBUS -

DENVER + DETROIT -

FT. LAUDERDALE - HOUSTON -+ ST. LOUIS = TAMPA

20



Case Study No. 1 - Documentation

Loyt BB TR
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Case Study No. 1 - Documentation
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Case Study No. 1 - Documentation
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Case Study No. 1 - Documentation
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Case Study No. 1 - Documentation

Offshore Oil Rig

*Background

*Purpose
—Document Construction Defects
—Valuation

* Results
—Information captured forever
—Expert analysis still required
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Case Study No. 2

Vessel Sinking Analysis




Case Study No. 2 - Vessel Sinking Analysis

Sinking at the dock

*Background

*Purpose
—Why?
—When?
—Who?
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Case Study No. 2 - Vessel Sinking Analysis

Sinking at the dock
* Methodology

—Estimates/Calculations
—3-D Laser Scan
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Case Study No. 2 - Vessel Sinking Analysis

Sinking at the dock
* Methodology

—Estimates/Calculations
—3-D Laser Scan

—Develop Point Cloud
—Build CAD Model
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Case Study No. 2 - Vessel Sinking Analysis g

Sinking at the dock
* Methodology

—Estimates/Calculations

Know.

—3-D Laser Scan
—Develop Point Cloud
—Build CAD Model
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Case Study No. 2 - Vessel Sinking Analysis

Sinking at the dock
* Methodology

—Estimates/Calculations
—3-D Laser Scan

—Develop Point Cloud
—Build CAD Model




Case Study No. 2 - Vessel Sinking Analysis

Sinking at the dock
* Methodology

—Estimates/Calculations

iy -n\gpn-.uI‘LE‘ Wi iy
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—3-D Laser Scan

—Develop Point Cloud

—Build CAD Model

—Establish Lightship Condition
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Case Study No. 2 - Vessel Sinking Analysis

Sinking at the dock

* Results
—Change in freeboard due to water density
—Freeboard of vessel when left

Know.

—Down-flooding rate
—Bilge pump condition
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Case Study No. 3

Post Hurricane Sinking




Case Study No. 3 — Post Hurricane Sinking

Who Dunnit?

*Background
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Case Study No. 3 — Post Hurricane Sinking

Ft. Plerce Inlet Marina
172017 Image

Google earth
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Case Study No. 3 — Post Hurricane Sinking

Ft. Plerce Inlet Marina
12017 mage
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Case Study No. 3 — Post Hurricane Sinking
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. 3 — Post Hurricane Sinking
1
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Case Study No. 3 — Post Hurricane Sinking
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ricane Sinking
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sible causes for the damage
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Case Study No. 4

Vessel Accident Reconstruction
Camera Matching




Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

ATEANTA = BALTIMORE/DC = CHARLOTTE + CHICAGO + CLEVELAND « COLUMBUS +« DENVER « DETROIT + FT. LAUDERDALE + HOUSTON =« ST. LOUIS = TAMPA 58



Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

* [ssues:
— How fast was the boat traveling?
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Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

* [ssues:
— How fast was the boat traveling?

* Methodology
— 3-D laser scan of boat
— 3-D laser scan of waterway
— Lens Correction of CCTV
— Combining the above
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Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

* [ssues:
— How fast was the boat traveling?

* Methodology
— 3-D laser scan of boat
— 3-D laser scan of waterway
— Lens Correction of CCTV
— Combining the above
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Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

* [ssues:
— How fast was the boat traveling?

* Methodology
— 3-D laser scan of boat
— 3-D laser scan of waterway
— Lens Correction of CCTV
— Combining the above
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Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

* [ssues:
— How fast was the boat traveling?

Methodology

— 3-D laser scan of boat

— 3-D laser scan of waterway
— Lens Correction of CCTV
— Combining the above

ATLANTA = BALTIMORE/DC + CHARLOTTE + CHICAGO + CLEVELAND « COLUMBUS + DENVER « DETROIT « FT. LAUDERDALE - HOUSTON + ST. LOUIS = TAMPA 63



Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

* [ssues:
— How fast was the boat traveling?

* Methodology
— 3-D laser scan of boat
— 3-D laser scan of waterway
— Lens Correction of CCTV
— Combining the above
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Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

Know.

* [ssues:
— How fast was the boat traveling?

* Methodology
— 3-D laser scan of boat
— 3-D laser scan of waterway
— Lens Correction of CCTV
— Combining the above
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Case Study No. 5 — Vessel Accident Reconstruction

Camera Matching
* Background

* [ssues:
— How fast was the boat traveling?

* Methodology
— 3-D laser scan of boat
— 3-D laser scan of waterway
— Lens Correction of CCTV
— Combining the above

ATLANTA = BALTIMORE/DC + CHARLOTTE + CHICAGO + CLEVELAND « COLUMBUS + DENVER « DETROIT « FT. LAUDERDALE - HOUSTON + ST. LOUIS = TAMPA 67



Case Study No. 5

Vessel Accident Reconstruction
Visibility Analysis




— Vessel Accident Reconstruction

Analysis

hat could the operator see?

hodology

D laser scan,

PS position data,

trumentation & Operational Testing
deling & Animation
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis
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No. 6 — Vessel Accident Reconstruction

ility Analysis

Forward End — Point of Initial Contact

No marks or damage
No marks or damage

- ——
-

——————
- b

| Gouge/Scrapes |

Gouge/Scrapes
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis

Know.

Gouge/Scrapes

Gouge/Scrapes

a1 5 L

Port Bow Starboard Bow
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis
3D Laser Scan of 54’ Sports Cruiser
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6 — Vessel Accident Reconstruction
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Case Study No. 6 — Vessel Accident Reconstruction
Visibility Analysis

On-water Testing of 54’ Sports Cruiser

* Used VBOX data collection
* Measured Apx. Avg. 7.5° trim at 16-18 kts:

* 90% of trim angles between 5° and 9.5°
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis
On-water Testing of 54’ Sports Cruiser
* Captured video at Height of Eye of the operator
* Example:
— 5’ Height of Eye

— 16 Knots
— 1-2 ft. Seas
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis Test Accident Scenarios

Scenario A: Apx. 2 ft seas, 7.5° Trim, 54’ vessel keel to 19’ vessel bulwark Initial Contact

Know.

Anchor/Tee Top Contact

Keel to Bulwark Contact

7.5° deck angle in 2 ft. seas
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Case Study No. 6 — Vessel Accident Reconstruction
Visibility Analysis

Scenario A: Apx. 2 ft seas, 7.5° Trim, Initial Contact- 54’ vessel keel to 19’ vessel bulwark

Know.

Anchor/Tee Top Contact

Keel to Bulwark Contact
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis

Scenario B: Apx. 5 ft seas, 7.5° Trim, Initial Contact - 54’ vessel keel to 19’ vessel Tee-Top

Know.

Keel/Tee Top Contact

7.5° deck angle in 5 ft. seas
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis  sScaled Animation

Height of Eye: 4 9”

Vessel Speed: 17 knots
Seas : 2-6 ft.

Weather: Clear Skies
Trim: 5°-9°

Start Apx. 570 ft. apart
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Vessel Accident Reconstruction

/ Analysis

Scaled Animation

Height of Eye: 4 9”
Vessel Speed: 17 knots
Seas : 2-6 ft.

Weather: Clear Skies
Trim: 5°-9°

Start Apx. 570 ft. apart
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis  sScaled Animation

Height of Eye: 4 9”
Vessel Speed: 17 knots
Seas : 2-6 ft.

Weather: Cloudy

Trim: 5°-9°

Start Apx. 570 ft. apart
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. 6 — Vessel Accident Reconstruction

ty Analysis

Scaled Animation

Height of Eye: 4 9”
Vessel Speed: 17 knots
Seas : 2-6 ft.

Weather: Cloudy

Trim: 5°-9°

Start Apx. 570 ft. apart



Case Study No. 6 — Vessel Accident Reconstruction
Visibility Analysis

* Background

Know.

* [ssues:
— What could the operator see?

* Methodology
— 3-D laser scan,
— GPS position data,
— Modeling & Animation
— Virtual Reality
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Case Study No. 6 — Vessel Accident Reconstruction

Virtual Reality

Visibility Analysis
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Case Study No. 6 — Vessel Accident Reconstruction

Visibility Analysis  virtual Reality

Does the skyline
introduce any
From the ( of conspicuity issues-for
either Captain?

Oncoming
passenger vessel
which strikes the

tug /

Know.



Summary

3-D Modeling — Strengths & Limitations

* Data vs. Models
—3-D data

e Unaltered measurements
e Accuracy

* Measurement

e Scaled comparison

—3-D models
e Representations of data
e Variations (increased uncertainty)
e Turn back clock
e Admissibility in court
e Demonstrative aid
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Summary

3-D Modeling — Strengths & Limitations
*VR

—Use for analysis

—Use in court
—Logistics
—Video game syndrome

—Visual communication
e Of hypotheses

e Of possible scenarios
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g — Strengths & Limitations
el of Effort

Measurement Scaled Representation
caled Comparison

|
Analysis/Testing

Visualization
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Thank you for your attention.
Questions?

Bryan R. Emond, P.E., C.M.I.
bemond@SEAlimited.com

S-E-A, Fort Lauderdale Office
5410 NW 339 Avenue

Suite 100

Know. Fort Lauderdale, FL 33071

888.771.0591
SEAlimited.com 054.777.4790




