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The problem



Target identification
and clearance

UXO survey Target list Target rationalisation

<4% targets 
investigated are 

actually UXO

15% 85% 



Objective



Use past projects data to better predict the magnetic 
response of potential UXO on future projects

• Implementable on live projects

• Tested and validated

• Documented and transparent



Use past projects data to better predict the magnetic 
response of potential UXO on future projects

• Implementable on live projects

• Tested and validated

• Documented and transparent



Methods



3 Data extraction 4 Simulation 5 Optimisation2 Normalisation1 Manual QC

• Classification possible for 98% targets



3 Data extraction 4 Simulation 5 Optimisation1 Manual QC 2 Normalisation

• All data processed with the same filters



3 Data extraction 4 Simulation 5 Optimisation

• Industry focus is on target size

• Classifier focus is on target shape

• 85 variables extracted per target

1 Manual QC 2 Normalisation



3 Data extraction 4 Simulation 5 Optimisation

• Replicate the target response

• Modelled sphere

• Aspect ratio
• Declination
• Item diameter

1 Manual QC 2 Normalisation



3 Data extraction 4 Simulation 5 Optimisation

UXO

False positives

• Optimisation ranking algorithm
• Combining many variables

• UXO fit value
• UXO fit category

Outputs

1 Manual QC 2 Normalisation



Results



Results – graphs explained

• 5 test projects
• 1 live use project



Results – First live test project

• Classifications performed before target investigation



Results – 3 x test projects

• Classifications performed with no knowledge of what each target was



Results – Live test project

• Classifications performed before target investigation



Results – Live project use



Results – Combined



Conclusions



• Separated all threshold UXO from 36.8% debris

• ~8% target reduction on projects

• Saved ~11 IDC vessel days

• Additional statistical confidence

• To be used alongside other datasets and outputs

• Additional tool in the toolbox

• Provides a level of confidence never seen before in the marine UXO survey industry

LimitationsConclusions

Final verdict

• Trained on North Sea data

• Overlapping responses – magnetics limitation

• LMB mines not included

• Estimated burial depth

• Simulation does not consider remanent magnetism

• Assumed horizontal orientation



What next

• Making target classification available to everyone

• Accessible through Oasis Montaj

• Add more UXO to the library

• Improve on the optimisation algorithm – reduce the potential for overfitting

• Integrate machine learning tools



Questions


	Slide 1:  Inverse modelling & classification of magnetic responses to improve marine UXO target selection
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

