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ROV vs AUV

Pictures courtesy of Hydroid and Schilling.

− Common Components:

−Buoyancy, Frame, Propulsion System, Control System, Deployment 
and Recovery System

− ROV also has tether and tether management system, AUV has no 
permanent link to the surface.



33

DP Computer

ROV AUV

ROV

AUV



44

DP Control System

ROV

ROV
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Position Reference System

ROV

− Doppler Velocity Log (DVL)

− Inertial Navigation System (INS)

− Ultra Short BaseLine System (USBL)

− Long BaseLine System (LBL)

− Sonar

− Depth

− Heading and Attitude
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Environmental Reference Systems

ROV

Conductivity, Temperature, Depth 
(CTD)



77

Power & Propulsion

ROV

Pictures courtesy of Hydroid and Schilling.

− AUV

−Local power source, limited 
duration.

−Minimal thrusters around 
vehicle or single at rear.

− ROV:

−Powered from Surface, no 
local backup.

−Several Thrusters available 
with real time feedback.
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ROV DP System Design

− Availability of position and environmental information is limited.

− ROV DP requires:

Heading

Speed and Distance Moved

Attitude and Depth

− Derive from onboard navigation sensors:

Doppler Velocity Log (altitude, speed, distance)

Gyro

Depth Sensor

− No environmental information measured – assumed that these factors 
have direct impact on vehicle position.
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ROV DP System Design (2)

• DP control implementation

− Different levels of integration:

Direct to ROV control unit

Direct to ROV Joystick (replicate joystick commands to ROV control 
unit)
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ROV DP System Design (3)

− Care needs to be taken to make sure that DP control and ROV control 
are kept in alignment.

− Variable vehicle payloads and operations can affect DP performance.
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Installation and Field Proving

• System Installation Steps:

− Simulation

− Dry Installation – interface test

− Wet Test and alignment of navigation systems

− Vehicle tuning

− Sea Acceptance Test

− Offshore Trial
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Tank Testing

− Work Class Vehicle tank 
testing

− Dynamic tracking tests in 
tank
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Sea Acceptance Test

• Verification of DP Performance (compare to DP audit)

− System performance

Various manouevres

Variable Speeds – fast / slow moves

Variable navigation inputs

Verify performance under failure modes (loss of 
navigation, pilot intervention)

− Key part of process is to understand performance 
boundaries / capabilities of system in all axes (horizontal, 
vertical, lateral and rotation).
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System Acceptance Testing – Rotation Test
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System Acceptance Testing – Station Keeping / 
Stability
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ROV DP in Operation

− Significant time savings possible 
when ROV DP is deployed 
successfully.
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AUV DP

• AUVs by default require to be positioned dynamically. The control system of 
a truly autonomous AUV must always determine propulsion adjustments to 
alter current position in order to correct for any deviation from programmed 
mission.

• Challenge for AUVs is to further enhance the control system algorithms to 
enable the AUV to react to events without real time operator intervention.

• Example – search for a pipeline, locate pipeline, inspect pipeline, locate 
anomolies, closely inspect anomolies.
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Commercial AUV Operations

− Limited to Seabed Mapping

− Few truly autonomous operations
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Not new technology…

− AUV Survey GoM 2002
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Wide Area Multibeam Data from AUV
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DP for AUVs

• What can DP do for an AUV?
• Extend Capabilities to enable:

− Intelligent inspections
Improve speed and data quality.

− True autonomous operations
Longer distance surveys away from host vessel / without host 
vessel.

− Reduce AUV size
Man portable is an option.

− Enhanced manouevres
Develop hover capability.

− Intervention
Build on vehicle stability.

− Reduce need for ROV vessels
Time, cost and availability improvements.
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Intelligent Inspections

?

Transit to pre-programmed start point

Pipeline detected

Inspection begins dynamically adjust waypoints 
as required

Pipeline enters unknown/is buried or pipeline 
track lost

Search begins

Pipeline located

‘Back to Start’ manoeuvre issued

Missing data collected along buried pipeline 
route

Inspection Continues

Recovery

A

B
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Low Logistics AUV Inspection

− March 2008. 200KM of 30” Pipeline inspected using low logistics AUV 
without large support vessel.



24

Low Logistic Trial - Orkney Work Results

• No accidents or harm to the environment during the trial

• Remus

− In total, close to 200km of inspection runs on the Claymore pipe
including out and back run to Flotta

− New 10km record for unbroken active inspection on a small AUV

• Gavia

− Unfortunately lost in the post

− Recovery plan to complete Gavia trial work July in Iceland
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PAIV – What is it?

• PAIV stands for “Prototype 
Autonomous Inspection 
Vehicle”

• PAIV is an AUV designed 
for routine inspection and 
maintenance tasks (IRM). 

• The top-level aims of PAIV 
are to help develop long 
term AUV needs while 
providing a usable tool to 
enhance a range of existing 
IRM tasks

• The PAIV development is a 
collaboration between BP, 
Chevron, Seebyte & 
Subsea 7.
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DP AUV - Going beyond Inspection

• PAIV – Prototype Autonomous Inspection Vehicle 

• Business drivers

− Enhancing

Reduced riser inspection time

Easier / safer  operation in ‘busy’ areas subsea

Low cost subsea equipment change inspection

Lower cost routine inspection tasks

− Enabling

Surface access limitations

Ultra deep water developments 

Fast post hurricane inspection
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PAIV History

• Need for new vertical capable AUV identified.

• A design study was carried out in order to develop the 
concept of a prototype autonomous inspection vehicle 
(PAIV)

− This looked at technology gaps

− Potential target inspection and routine maintenance 
tasks

− Budget costs

• Initial mechanical and software build completed in 
December 2007

• PAIV hardware is based on a ‘spare’ ROV that Subsea 7 
have contributed to the collaboration
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Current Project Status

• Tank trials took place between 10th & 27th June 08 to demonstrate 
core functionality & determine vehicle dynamic characteristics

− Demonstrated high vehicle control, stability & manoeuvrability
Hover performance tolerance of between 3 & 6cm in X & Y axis and
<2cm in Z axis

Max forward speed ~ 1m/s (estimated)

− Demonstrated active tracking & inspection of tank wall (ie FPSO 
hull) & 3D structure

− Demonstrated navigation through restricted spaces (through the 
3D structures legs)

− Demonstrated through water file transfer with acoustic modem 
technology separately.
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Conclusions

• Dynamic Positioning is an essential tool for current ROV operations.

• ROV DP is still a developing area. Current applications use ROV DP as an 
extension of the Auto functions.

• Development of ROV DP and associated intelligent control functions offer 
significant advantages to operations.

− Efficiency

− Integrity Management

− Quality

• Development of complex control systems requires collaboration between 
organisations, e.g. ROV company, control company, survey company, sonar 
manufacturer, oil company.

• Application of the AUV beyond mapping requires enhanced control system 
and scenario development.

• True potential of this technology may not be realised until it is deployed.
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QUESTIONS?

ThankThank--you for your attention.you for your attention.


