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Enabling Digital Systems 
Integration 

Systems Resilience is at the core 

Door to Door Journey Experience
Airport Experience (Wayfinding, Retail, Less Able Passengers) 
City-Urban-Airport Relationship

Seamless Journey Experience 

Connected Systems

Conscious Aircraft 

Unmanned Traffic Management

Distributed Airport/Airspace Management 

Air to ground data upload/download capacity challenges 
Connectivity resilience (Dual systems, Cyber) 
Data utilisation

Next Generation MRO (Zero maintenance platforms)
Hangar of the Future (Integrated Vehicle Health Management)  

Low altitude Drone operation in unsegregated airspace
Drone management in segregated & restricted airspace

Distributed rural airport management
Multi airport ATC operational challenges 

Digital Aviation Research Focus



• Production, 
certification & testing

• Total ownership costs
• System & life cycle 
• Requirements
• FMECAs
• Design models
• Failure modes/models
• System test data

Design Engineering
Manufacturing

• Maintenance Scheduling
• Spares Supply
• Asset Tracking
• Maintenance Execution

Vehicle  Maturation/ New Product

• Operational Demand
• Fleet Availability
• MR & O leading

• Operational Schedule
• Operational Effectiveness

Health Status

Act Acquire

Transfer

Sense

Health Status
• Current
• Predicted

Analyse

Asset

Data Repository
& Ground Processing 

Maintenance & 
Logistics

Operational Control

Integrated Vehicle Health Management



The Aircraft That Looks After Itself

Engine 1 can go 
for another 324 

flight hours

Engine 2 can go 
for another 1357 

flight hours

My sensors say 
I am correctly 

loaded

The last pilot 
landed a bit 

heavy

My flight 
path is 

GPS 
optimised

Actuator 
on left 

elevator 
uses 15% 

more 
power 
than 

right…

I need to 
compensate for the 
nearly worn right 
hand fuel pump

I carry the optimised 
fuel based on flight 

path, load and engine 
condition 

My next heavy 
check is 24 

months away



E-enabled Aircraft

Big Data 
Analysis

Maintenance 
support control

Health 
Monitoring

Flight deck 
Integration

In-Flight data 
transmission

Post flight data 
transmission

ENB

A350 XWB
B787

A320 Neo B737 MAX



Civil Aviation - Stakeholders

MROs

• SR Technics
• Lufthansa Technik

• Delta TechOps
• STS Aviation

Airlines

• British Airways
• American Airlines

• EasyJet
• Etihad

Regulators

• FAA
• CAA
• EASA
• CAAC

Airports

• Heathrow
• Luton 

• Cranfield

OEMs

• Boeing
• Airbus

• Embraer
• Rolls-Royce

• GE 



Data and Communication

Aircraft health 
Database

Flight Safety 
Analysis

ACARS

VHF

QAR Data

Reports

Aircraft / Engine 
/ Part health 

Database

Database for 
maintenance

SATCOM

Voice 
SatComCPDLC

OEM, Aircraft 
manufacturer… MRO

Airline

Voice VHF

Software 
(AMOS, OASES, 

Rusada…)

WiFi

ATC

Airport

WiFi

Cellular

E-enabled aircraft
10 x Data

LSAP

E-enabled 
organisations

Software (Airman, 
MyBoeingFleet…)



Construction Vehicle Tracking

https://youtu.be/3Ij4tVkXQV8



IVHM and asset support trade-off

Operations and Support 
Strategy

Other

Low Maintenance 
Cost via 

Outsourcing

Low Spares Cost 
via Just in Time 

Logistics

Low Maintenance 
Cost via 2 Level 

Maintenance

Availability via 
Opportunistic 
Maintenance

Availability via 
Large, Well 

Trained 
Maintenance 

Staff

Availability via 
Spares and 

Maintenance 
Staff at Every 

Base

Maintainability

Fleet 
Size

Reliability

Fleet Support Requirements
• Gate Departure

• Mission Reliability
• Fleet Availability

Support Costs
• Spares

• Maintenance Staff
• Support Equipment





Future of MRO

‘Airworthy Operations’ Up to 30% reduction in maintenance costs



Unscientific MRO Tasks Breakdown

Inspection

Troubleshooting

Planned 
Service

Planned 
spares

Paperwork



Inspection



Inspection



Troubleshooting



Troubleshooting



Planned Maintenance Tasks



Planned Maintenance Tasks



Digital



MRO KPI improvement targets

KPI Current 
(notional)

In 3 years In 5 years

Available Hours / 
Chargeable Hours 

2.5 ? 1.2

Material Availability 85% ? 100%
Job Card rework 1/1000 ? 1/10000
On Time Delivery 90% ? 100%

Material Accuracy 95% ? 100%
Accidents/
Near Misses 

3 / year ? 0



DMRO Research Complex
Super Big Brother House for 

Real World Air Systems Research

A unique facility to integrate digital, human and physical aspects 
of aviation for research and technology development



Hangar



A Fleet Maintenance 
Operations Centre 

for digital, human and 
physical research into the 
sector’s next generation 

aircraft maintenance 
systems   



Maintenance and Ops Control



Virtual Airline Operations Control



Data Quality and Interoperabiltiy
Cranfield Maintenance Program and 
CAMO

Aircraft Technical Report

Maintenance Task Card



Digital Engineer



Autonomous Inspection

• Autonomous Inspection



Speculative Roadmap
2020 2021 2022 2023 2024 2025

Digital

Productivity

Inventory

Inspection

Quality

Safety

Off hangar

Prognostics . Predictive maintenance

Seamless software integration

Massive and Secure infrastructure

Remote upper surface 
inspection

Robotic fuel tank inspection

RT damage assessment

Collision Avoidance - passive
Collision Avoidance - active

Additive Manufacturing - cabin Additive Manufacturing – small metal

Global tele-engineering support

Pre-flight automation

Mobile and agile hangar

Electronic sign-off Unexpceted findings –
RT resource re-scheduling

AOG optimisation

CoBots

Comms – G/G, A/G
Degraded? Secured?

Tablet -> wearable devices 

People, parts, tools RT 
geolocation

Version 20220128



MSc Digital Aviation Technology Management 
(First Cohort October 2022)



Who is this for

• Fresh/recent aeronautical graduates aspiring to add Digital in postgraduate 
degree

• Fresh/recent engineering, computing, maths and physics graduates aspiring 
to enter aviation sector employment

• Engineers/managers already in aviation sector seeking postgraduate degree 
for career progression



Module flow

Aviation 
Digitalisation

(1)

Digital 
Engineering

(2)
Digital Aviation 
Operations and 

Maintenance 
Management 

(3) 

Data-centric 
Aircraft 

Systems
(4) 

Predictive 
Maintenance 
Technology

(5)

Aerospace 
Inspection and 

Monitoring 
Tools
(6)

Digital Aviation 
Supply Chain 
Management 

(7)

Communications and Cybersecurity in 
Aviation (8)

Group 
Project

(20% of 
course 
marks)

Individual 
Research 
Project

(40% of 
course marks)

Part Time 1st Year 

PgCert Compulsory



Entry Requirements

• A first or second class UK honours degree in engineering, or an equivalent degree in 
engineering, engineering science, physics, applied mathematics, or other appropriate 
applied science. 

• Other recognised professional qualifications or several years relevant industrial 
experience may be accepted as equivalent; subject to approval by the Course Director.

• English requirements:
• If you have previously obtained a higher education level qualification from a UK university and have been taught and assessed

in English.
• If you are a national of or have a obtained a higher education level qualification from a country on the UK Visas and 

Immigration (UKVI) list of majority English speaking countries.
• If you have been continuously employed in the UK for a minimum of five years immediately prior to the start of the course, 

providing you are able to supply a reference from your current employer which explicitly confirms you are able to communicate
effectively in English.

• By providing a satisfactory English test certificate that meets the requirement of the course you have applied for.



Part Time Journey

• Part-time students register for the course in September and are expected to complete 
the course within 3 years.
• The Course Director discusses with each student to recommend the learning choices 

most appropriate to the student’s background and career interest.
• The preferred path for part-time students is to complete modules 0,1,2,4 and one 

additional taught module, and the group project during the first year. 
• In the second year, the student completes the rest of the taught modules and the 

Individual Research Project. 
• For part-time students it is common that their individual project is undertaken in 

collaboration with their place of work. 
• Students who need to pace the study over three years agree with the Course Director an 

appropriate learning path.
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Dr Ip-Shing Fan
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