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Operational time and cost efficiency for decommissioning projects 
planning using a unique photogrammetric integrated system to 

reconstruct accurate models of all subsea production field structures

AOG Subsea Forum, Life extension and beyond : finally decommissioning
14th March 2019, Perth, Australia

Presented by 
Jonathan Morvan, Comex Innovation Business Developer
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COMEX

1992 HYDRA X -701 m, still unbeaten 2002 Submarine REMORA 2000 & ROV1980 AQUABULLE habitat1969 Hudson bay, diving to 180 m 

Worldwide pioneer in the development of technologies to allow robotic and human operations in extreme environments

Founded by HG Delauze in 1962

Test center and maintenance of 
hypo/hyperbaric equipments

Robotic & underwater vision systems
for submarine operations

Life support systems, habitats & astronauttraining 
programs in divingsuit

Research and test vessels with ROVs & sonar for 
operations until 2500 m depth

Design & manufacturing of HBOT &
Special Machines
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Cx Innovation

14 Staff
40 Years of projects and 62 years
of combined knowledge in subsea
photogrammetry

Research & Development Systems development & Integration ORUS3D Operations

Various domain activities in
Subsea Robotics and Vision
projects

• European and french funded research
programs

• French Defense research programs
• ORUS3D systems miniaturisation, 

performance optimisation
• Future technololy development

• Complex vision and robotics systems
applied to defense

• Subsea lighting systems
• ORUS3D new systems integration
• New technologies integration

• Offshore operations
• Data processing
• Systems maintenance
• Expert operators training
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What is Subsea Photogrammetry ? What is not ?

Definition

• Pictures acquisition on different angles related to the object

producing 3D points cloud with colour information

extracted from pictures.

• Texture model projection from aligned photos

• Critical processing stage in metrology applications : scaling

Photographs
acquisition

Features
extraction

Features
matching

Photogrammetric
model computation

Image processing Photogrammetry

Scaling

On site survey

Densification Meshing Export

Modeling

- Orthophotography overlapping a point cloud 
produced with subsea Laser, Lidar,  TimeOfLight,  
Acoustic Camera or MBES systems

- It’s not just a 3D reprensentation

- Photogrammetry = measurement
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• Auto calibrated beam of sensors -> contactless -> No markers or scale

rules on site

• Embedded processing capabilities -> acquisition and real time

processing and QC

• Free flying data acquisition / No INS, DVL, LBL navigation dependant

LED STROBES LIGHTS (X4)

NEUTRAL BUOYANCY

TRIFOCAL SENSOR

3000 DEPTH RATED

BUILT IN TILT

Fully integrated subsea system in two units

RANGE ALTIMETER

ACQUISITION EMBEDDED PROCESSING

ORUS3D System

LAPTOP TOPSIDE INTERFACE

Simple system control from top side
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Easy and quick integration on Observation to Work Class ROVs

3 INTERFACE LINK (Power/Video/Data)               NO LEVER ARMS MEASUREMENTS                    READY TO DIVE IN 3 HOURS

300m                  1000m                                         3000m                                                    6000m DEPTH RATED SYSTEMS

ORUS3D System
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SYSTEM LIVE FEED CAPABILITIES :

• Video return of all cameras at 10Hz from high resolution stills

• Real time stereoscopic vision

• Relative position to the object

• Real time coverage indication

• Real time QC on data with color coding indicating sufficient

overlap and quality in the images

3D REPRESENTATION (REAL TIME) :

• Compressed image data flow

• Sparse point cloud

• Real time localization and QC

• Low accuracy measurements

Results

Site view 
through 
ROV video 
channel
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3D RECONSTRUCTION (OFFLINE) :

• Full image data flow

• Accurate scaling process with drift constraint

• True scaled results with submillimetric accuracy

• Certified (BV) and qualified acquisition and processing pipeline

SYSTEM POST PROCESSING CAPABILITIES :

• High resolution video (zooming capabilities)

• High density point cloud and texturized meshes

• Data integration in georeferenced data base associated with

structure integrity management software (Coabis, Nexus…)

• Dimensional control and 3D rendering of all assets

Results
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REX Operation 1 / 24 hours acquisition / 1400m depth

6 x minor damage inspection (1hr) 3 x FLETS dimensional control (1hr) 2 x wellhead dimensional control (1 hr)

6 x pipeline/50m section/inspection (3hrs) 3 x 30m long sool metrologies (12hrs) 6 x suction piles as-laid surveys (6 hrs)

ORUS3D Operations

(Data collected in Partnership with SAIPEM)

A < expected

A < 2mm A < 2mm

A < 15mm

A < 0.5mm

A < 5mm
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REX Operation 2 / 6 hours acquisition / 1500m depth

2 x production units (1,5hrs) 1 x 35m long spool metrology (4hrs) 1 x Flying leads as-laid surveys (0,5 hrs)

ORUS3D Operations

(Data collected in Partnership with TECHNIP /TOTAL)

A < 3mm A < 1mmA < N.A.
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REX Operation 3 / 2 hours acquisition / 70m depth

2 x buckled risers (2hrs)

ORUS3D Operations

(Data collected in Partnership with DOF)

Low visibility conditions

Millimetric accuracy on 8m long riser
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REX Operation 4 / 6 hours acquisition / 35m depth

6 x Jacket legs dimensional control (6hrs)

ORUS3D Operations

(Data collected in Partnership with NSEA)

Very low visibility conditions + Harsh currents

< 2 mm accuracy on 2m diameter leg
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Results engineering measurement and dimensional Control Chart example

ORUS3D Operations

Ovality Check Measurements

Weld cap measurements / anode volume depletion
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Operational time and cost efficiency

USING LIGHT SUBSEA AND SURFACE PLATFORMS:

• Observation class ROVs with no complex
positioning system

• Easy free flying operations
• Simplifying subsea inspection and providing

more value from them.

STATE OF OLD SUBSEA FIELDS:

• Do we have a good knowledge of what is down there?
with certainly no digital twins available.

• Only old drawings and low res. pictures and videos
• How would it be better to have the abbility to measure

accuratly the structures and have a real rendering of their
physical state aspect and disposition on the seabed.

Decommissioning
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Decommissioning projects planning ?

Decommissioning

ASSETS INTEGRITY :
• Manage operational risks regarding the state of old subsea structures
• Helping critical decision making
• Choosing the right tool to fit all structure removals (improve mission

planning)

AS FOUND AND AS LEFT SURVEYS :
• Marine Growth volume

estimation and researchs
• Greater data for environmental

impact studies

(Images

from CUT)

What are the real

size of the pipes ?
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ORUS 3D

Website : www.orus3D.com
Contact : Jonathan Morvan (j.morvan@comex.fr) / Bertrand Chemisky (b.Chemisky@comex.fr) / or Raymond Ruth 

(raymond.ruth@comex.fr) / orus3d@comex.fr / cxinnovation@comex.fr

A proven technology 
based on over 40 

years of experience 
in subsea 

photogrammetry

Some of our clients and trusted partners :

Thank you for your attention
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