
© 2021 Oceaneering International, Inc. All rights reserved. 2021-August

Increasing Inspection Efficiency and Reducing
Carbon Emissions with Autonomous Advanced Robotic Systems

Presented by Dylan Owens



What is 
Freedom?

oceaneering.com/ROV

An autonomous underwater vehicle (AUV) for 
pipeline inspections which offers the data 
resolution and completeness of coverage in a 
single pass usually only obtainable using an 
ROV, but with the speed and efficiency of a 
traditional AUV

Unlike conventional AUVs, Freedom™
precisely tracks the pipeline, reducing the risk 
of customers’ inspection programs 
subsequently requiring an ROV support 
vessel to complete unplanned work.

FEATURES

• Fast low altitude single pass inspection with 
obstacle avoidance. 

• Automated flight control to optimize data collection 
using advanced pipeline tracking algorithms.

• Sophisticated detection behaviours optimize data 
gathering for pipeline burial, crossing and free 
span occurrences. 

• Untethered

• Human Supervision

• Autonomous Features
- Docking
- Navigation
- Pipeline Detection
- Points of Interest detection/Inspection
- Obstacle Avoidance

• Resident capable

• Untethered

• Human Supervision

• Autonomous Features
- Navigation
- Obstacle Avoidance

• Non-Interactional

• Tethered

• Direct Human Control

• Autonomous Features
- Station Keeping

• Full intervention and 
interaction

Freedom Hugin AUV Typical WROV

Hovering Capability Yes No Yes

Survey Proximity 3-5m 8-10m 1m

Prelim Data QC 1-2 hrs after recover 5-6hrs after recover Real Time

Survey Speed 3kts 3.5kts 1.5kts

CVI of Points of Int. Auto triggered No Manual



Every day at work, is a day saved in vessel cost & CO2 emissions

Reducing total cost
of pipeline inspection 

operations

Less days at sea than 
either AUV or ROV.

Autonomy with respect to 
reality not history!

(Feature Based 
Navigation)

Reduced POB & HSE Risk
by smaller team and future use 

of Remote Operations

Higher resolution images 
due to proximity to pipeline

Launch and Recovery 
flexibility and 

increased weather 
limitations

Oceaneering's Freedom Pipeline Inspection AUV offers the data resolution and 
coverage typically obtainable in a single pass by a ROV but at the speed of an AUV

Freedom AUV/ROV – Benefits 



Freespan Detection

Orbital Survey

Pipeline Burial 

Crossing Detection

Vehicle Behaviors
Autonomous Behavioral Features

Docking

• Horizontal Docking

• Vertical Docking

Inspection

• Pipeline Detection

• Pipeline Acquisition

• Pipeline Following

• Pipeline Burial

• Pipeline Crossing Detection

• Pipeline Crossing Inspection

• Freespan Detection

• Freespan Inspection

Obstacle Avoidance

• Known Object Avoidance

• Unknown Object Avoidance

Obstacle Detection 
and Avoidance



Freedom: - Freespan Behavior
Freedom Freespan Behavior Triggers

• Geolocated – based on pipe file / customer instruction
• Onboard-Triggered

Freedom Onboard Triggered Freespan Behavior (Algorithm).

1. We take the swath at 10Hz from MBES
2. Freedom uses the swath width to average the seafloor and to create an approximation of the seafloor.
3. Freedom identifies the top of pipe withing the MBES
4. Freedom calculates the distance between these points and compares it to the customer informed pipe diameter - If greater 

then we initiate a counter for length.
5. When the length counter exceeds the customer defined Freespan trigger length (e.g. 16m).
6. Freespan behavior shall be triggered once the vehicle reaches the touchdown.



Technical Readiness Level Assessment
Phase TRL Development Stage Development Stage Definition

Deployment

9 Extensive Implementation More than 2 years industrial implementation

8 Release Version Multiple industrial projects executed

7 First Implementation First Commercial Industrial project completed.

Development

6 Pilot project – Field Deployed Full industrial scale pilot project completed.

5
Demonstration Projects

(Production system interface tested).
Designed and built as a production or full-scale prototype with full scale interface and
functional testing but not usually in the intended environment.

4

Experimental pilots

(Pre-production system
environmentally tested).

Designed and built as a prototype and put through a qualification program in a simulated
environment.

Research

3

Validated Concept

(Experimental proof of concept using
model tests).

Concept design and features of design validated by a physical model or system mock-up.

2

Demonstrated Concept

(Proof of concept as desk study or
R&D experiment).

Concept and functionality proven by analysis or desk top study with reference to features
common with existing technology.

1

Basic Principles

(Basic research and development in
papers).

Basic engineering principles observed and reported within white paper, patent, or other such
paper.

Oct 2023

June 2022





Company ConfidentialCP system testing



Methane Leak Detection Testing



Key Takeaways

The first variant of Freedom is now ready  and has 
started undertaking pipeline inspection scopes. 

Freedom has completed a rigorous 
customer witnessed technical maturity 
assessment program

01
02
03 Oceaneering is still at the beginning of its 

underwater autonomy journey



Any Questions?



Connecting What’s Needed With What’s Next™


