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» Task background —Why? What?
» What we achieved — Use cases
» Al Roadmap for development

» Developing Proof of concept mode!ling
tool development

» Recommendations and Benefits
» Specific for 1710 NAS
» And for wider Defence
» And for industry
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Task background — Why?

Al Adoaption Roadmap . /
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Fathhinder
pioject for PA ard CA
dixswower y wed Pryulul
s s Cone ||1tl l Lll' opment Pllpose
P g DQmir_\d Demonstrate that Al aad Machine Learning (ML) car have mission impact in a prioritised us2
: \ case of predictive maintenznce and condition assessment for 1710 NAS
Aims
4 » Adescription of the potential use cases and capabllities for the fuslon of maintenance
data and imagery for PM/CA for 1710 NAS.
» Tc produce 3 proof-of concept demonstrator srowig how a proposed Al solution for
PIM/CA could benefit 1710 NAS.
Increased sperational ability » Tc provide zn initial dzployment roadmap for a specific PM/CA Al solution, with defined
Erhancad use of data and digital methods to next stape for 1710 NAS
improve aircraft availability, efficiency and safety ' i - )
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» Digital SME
» Al SME
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Multimodal
solution
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Wear debris Vibration data Unstructured data

5 -
Cata procedures Data procedures and |
Jata collecton govemance
Fragment detection Cata collection and curation
Fragment labelling pipelines

mage feature engineerng
Support tocls for analysts

Buld dala corpus
Document simdanty agoninms

Simple search
Auvtomalcd anomaly detoetion

Trend forecasting

Fundamentals (6m)

OFFICIAL



OFFICIAL

- i o . ——.
Task background — What we did ACE g DQ mind FRAZER NASH
Al for 1710NAS: Guiding principles ) rOUNBRY - S s

» Make Use Cases as relevant to end users as possible,

= How can the use cases supoort increasing aircraft availability

* Ensura use cases increase operational efficiency, freeing SME time and enhancing the overall
decision-making process.

¢ Ensurz any developments are cognisant ot a wider goal to exploit data, Al and ML within
1710 NAS and can translate to the wider Fleet Air Arm.

» |centify the use cases which are achieveble and show rapidly how benefit can be realised by
1710 NAS and the Fleet Air Arm
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Al Roadmap ACE e DQmind FRAZER-NASH

UC2: Advanced
Fragment
Labelling
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Task Narwe FY Va4 Fyawss | Frasee | ey
ACE C365 Dascovery Phaue
ALWL Wear Datris Dists Collection
UG + B, P smsed D dns
UC2 - Advarced Fragrert Classfonson
UC3 - IRF Stackometry Componet 1D
UCS - Proaf of Concept

UCS5: Airfreme OQutcecme : S - Proat
TNk Multimodal UCS - Funceons Prototype
Prediction solution (G5~ opermtnnd Gopanity

Integration (3y)
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UC4: NLP Records &

UC1: Fragment Document Retrieval

detection

UCS5: X-ray Fluorescence
Wear debris Vibration data Unstructured data StOiChicmetry

Cata procedures Data procedures and I
Jata collecton govemance

Fragment detection Cata collection and curalion
Fragment labelling pipelines
mage feature engineerng
Support 1ocis for analysts Automaicd anomaly detection

Trend forecasting

Buld dala corpus
Document simdanty agonnms
Simple search

Fundamentali (6m)
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The following use cases were identified:
» UC1- Fragment Detection

Wear debris fragment detection and measurement by automatically identifying fragments in magnetic
plug sample images and anrotating them with their size.

» UC2 - Advancad Fragment Labelling

Autormratic advanced classification of optical debris imagery.

» UC3 - X-ray Fluorescence Stoichiometry

Fragment Bourding Box Detaction
Y-ray Fluorescence Fragmert Component Matching.

» UC4 - NLP Document and Records Retrieval

Pccess and interrogation of existing policies and historical records with natural test-based language.

» UCS — Airframe Outcome / Fragment Origin Prediction

Wear Debris Corrputer Vision. A set of Al/ML models which can make vseful predictions of arframe
condition/a rworhiness anc fragment origir based on magnetic plug debris sample images.

Fragment Geometry Detection
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Proof of Concept tool development ACE vivace DQ mind FRAZER-NASH
User selects images to S EOUNBRY i
process (from new fle or —
database) Details of:

(including site)
/ * Image level features
Displayed to uter
Amnotaton atea Annotated data /

\ ct upload files * Individual fragments

Fragment detection results
displayed to user
automatically. User can
edit, remove or add
additional fragments to
override (and pctentially
retrain algorithm)

e

\ Synchronise processed data
with external database
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» Tangible clear benefits for 1710

» UC1 will provide reducticns in processing time for
Wear Debris Analysis team of up to 45%

» UCZmay allow significant training benefit but with
cost of analyst time to create machine learning
dataset

» Mitigate gapping of key rasources and skill face

» Increase Operational aviation readiness and
availability

L8
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Ensure the procedures and data storage in place to
“future proof” against using all data for advanced
techniques later.

-

Investigate using more advanced measurement methods
for time savings (e.g. x-ray tomography).

» How can analysis be pushed forwards more effectively to
remote labs on the front line?

» Applicable to wider Defence equipment with rotating
machinery

Applicable to ether industries eg wind turbines
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Thank you

simon.shaw@fnc.co.uk
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