SATEC 2016
Singapore Aerospace Technology and Engineering Conference (SATEC) is the premier aviation
conference that is held in conjunction with the Singapore Airshow.
SATEC has a long and illustrious history. For 20 years, the Republic of Singapore Air Force (RSAF)
and Singapore Institute of Aerospace Engineers (SIAE) were each organising aerospace themed
conferences. Since 2004, the two organisations have been jointly organising the New Challenges in
Aerospace Technology and Maintenance Conference (NCATMC), on a biennial basis. NCATMC was
subsequently renamed SATEC in 2012.

Suntec Singapore Convention & Exhibition Centre
1 Raffles Boulevard, Suntec City
Singapore 039593
15 Feb 2016 (Monday)
8.00am to 6.00pm

More resources and information on SATEC 2016 are available at:
http://siae.org.sg/satec-2016/
Conference Papers – Password: satecsiaersaf
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SATEC 2016
PREFACE

The Singapore Aerospace Technology and Engineering Conference (SATEC) 2016, held in conjunction with Singapore
Airshow 2016, is jointly organised by Air Engineering and Logistics Department (AELD), Republic of Singapore Air
Force (RSAF) and Singapore Institute of Aerospace Engineers (SIAE).
This biennial conference serves as a platform for researchers, executives and practicing engineers to present their
research and share their experience in aerospace technology and maintenance. The theme for SATEC 2016 is
‘Innovation in Aerospace’, focusing on the innovative use of technology and engineering to meet new and evolving
challenges in the aerospace industry. We firmly believe the conference will enhance the intellectual capital of the
aerospace industry and promote greater understanding and cooperation between military, international/ local
aviation companies and institutions.
This year, we are honoured to have Mr Ng Chee Khern, Permanent Secretary (Defence Development), Ministry of
Defence, Singapore, to grace the occasion as our Guest of Honour. We are also honoured to have Prof Quek Tong
Boon, Chief Defence Scientist, Ministry of Defence, Singapore, as our Distinguished Guest Speaker. Our Special
Guest Speakers are Maj Gen Thomas Joseph Masiello, Commander Air Force Research Lab, United States of
America, and Dr Bicky Bhangu, Director, Rolls-Royce Singapore Pte Ltd.
We have also lined up more than 30 speakers from the industry and academia to share their knowledge and
experience in the plenary and breakout sessions. We hope the presentations and discussions will spur further
research and development in the various areas of specialisation in aerospace engineering.
Our appreciation goes out to all our partners and participants who have contributed towards the success of the
conference. We are confident that SATEC 2016 will be an enjoyable, engaging and fulfilling experience for you.
Yours Sincerely,

ME8 Francis Cheong Han Kwok
Head Air Engineering & Logistics
Republic of Singapore Air Force

Mr Lim Yeow Khee PBM
FRAeS, Hon F,SIAE, Assoc Prof (Adjunct) NTU
President, SIAE
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SATEC 2016

The Republic of Singapore Air Force (RSAF) is an operationally ready Air Force, equipped with
various platforms and systems to safeguard our airspace 24/7. Our multi-layered air defence shield
comprises Fighters, Ground-based Air Defence systems, and Surveillance Radars. From our modest
beginnings of a basic Singapore Air Defence Command in 1968, the last four decades saw the rapid
transformation of the RSAF into a cutting-edge 3rd Generation Air Force, which is Full Spectrum,
Integrated and Ready.
Air Engineering and Logistics Department (AELD) is a staff department in HQ RSAF. AELD provides
engineering support as well as formulates doctrines, policies and plans for the maintenance and
material support of RSAF assets. It identifies, acquires and integrates new systems and platforms,
draws up logistics plans, service instructions and policies, as well as performs quality assurance
services.

The Singapore Institute of Aerospace Engineers (SIAE) is a non-profit organisation, dedicated to
aviation safety and aerospace technology. Since its formation in 1975, the Institute has provided
aerospace engineers and professionals with opportunities to exchange ideas and share knowledge
for their professional development which has contributed much to the vibrant aerospace industry
in Singapore.
SIAE’s continuing education programmes have upgraded aerospace engineers and maintain a pool
of certified personnel to support the aerospace industry. Our professional development centre,
Air Transport Training College Pte Ltd (ATTC) conducts aviation courses and organise seminars and
conferences to update our members on the latest developments in aerospace technology.
Building an aviation culture for the Next Generation of Aviation Professionals will be our main focus
in the coming years. SIAE is supporting government effort to promote Aerospace Workforce Skills
Qualification to maintain our competitive edge in this fast moving industry.
We are the Corporate Partner of the Royal Aeronautical Society of UK, a Charter Member of the
Association of Aerospace Industries (Singapore) and a member of the International Federation of
Airworthiness.
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SATEC 2016 CONFERENCE PROGRAM
0800

Registration & Coffee / Tea

0900

Opening Session
Welcome Address
ME8 Francis Cheong Han Kwok
Head Air Engineering & Logistics, Republic of Singapore Air Force
Mr Lim Yeow Khee
President, Singapore Institute of Aerospace Engineers

0910

Keynote Address by Guest of Honour (GOH)
Mr Ng Chee Khern
Permanent Secretary (Defence Development), Ministry of Defence, Singapore

0925

Speech by the Distinguished Guest Speaker
Prof Quek Tong Boon
Chief Defence Scientist, Ministry of Defence, Singapore

0945

Speech by the Special Guest Speakers
Maj Gen Thomas J. Masiello
Commander Air Force Research Laboratory, United States of America
Dr Bicky Bhangu
Director Singapore, Rolls-Royce Singapore Pte Ltd

1025

Tea Break

1055

Plenary Session
Dr Ken Anderson
Chief, Aerospace Division, Defence Science and Technology, Australia
‘Innovation Opportunities in Defence Aerospace Research’
Mr Philippe Gourdon
Vice President, Digital & Maintenance Data Services, Airbus Customer Services
‘Enhancing Productivity in Maintenance – Airbus Maintenance Mobility’
Mr Antonio Alves
Senior Manager, Customer Solutions Implementation, Boeing Jeppesen
‘Innovative Digital Technology in Airline Operations’
ME6 Leong Wai Kiat Chris
Republic of Singapore Air Force
‘Towards a New Safety Assurance Method for Complex Safety-Critical Systems’ (Video
Presentation)

1235

Lunch
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SATEC 2016 CONFERENCE PROGRAM
Track 1
UAV / Aerodynamics

Session Timing

Track 2
Avionics / Mission Systems

1400

System Architecture of Small Unmanned
Aerial System for Flight Beyond Visual Line
of Sight

Trends and Challenges in Integrated
Communication Navigation and Surveillance
(CNS) Systems

1430

Structural Health Monitoring of Large
Structure Using Unmanned Aerial Vehicles

Integration Innovation: Enterprise Open
System Architecture

Implementation of Modulated Blade Spacing
in Rotorcraft UAVs

TruNet: Redefining Network Centric
Operations Through Adhoc Networking
Software Defined Radios

1500

ME5 Seah Kwee Siam (Republic of Singapore Air
Force)

Prof Chiu Wing Kong (Monash University)

Mr Abhishek Paraswarar Harikrishnan (Nanyang
Technological University, Singapore)

Dr Anoop Kumar Krishna (Airbus Group Singapore
Pte Ltd)

Mr Ashmun Travis (Lockheed Martin Aeronautics)

Mr Cameron McDonald (Rockwell Collins)

1530

Tea Break

1600

Piezoceramic Materials for Energy Harvesting
Electronic Warfare Technologies for Aircraft
on 3D Printed Unmanned Aerial Vehicles: A
Integration
Feasibility Study
Mr Reuel Manela (Elbit Systems EW & SIGINT,

1630

Tea Break

ME4 Ng Jun Hao Nicholas (Republic of Singapore
Air Force)

Missile Autopilot Design: Sugeno Fuzzy
Modelling, State-Space Observers and Kalman
Filters
Dr Cui Yong Dong (Temasek Laboratories, National
Flow Separation Control Using Nanosecond
Pulsed Plasma Actuators

ME5 Tan Wei Hong Lawrence (Republic of
Singapore Air Force)

University of Singapore)

1700

1730

Elisra)

Flow Field of Flapping Monarch and
Swallowtail Butterfly-like Wings

Dr Sutthiphong Srigrarom (University of Glasgow,
Singapore)

Downwash Reduction of Underslung Loads
Ms Melissa Nicole Teoh Jin-Li & Team (Defence
Science and Technology Agency)

Optimisation of Satellite Communications
Antenna’s Elevation Pointing Angles Range for
Air Platforms
Mr Ong Sung Nann Gary & Team (Defence Science
and Technology Agency)

Head-Up Vision of the Future

Mr Steve Paramore (Rockwell Collins)
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SATEC 2016 CONFERENCE PROGRAM
Track 3
Structures

Soft Actuators and Soft Robots with
Applications to Aerospace Engineering

Track 4
Airworthiness / Propulsion

Track 5
MRO / Aviation Training

The Evolution of Military Airworthiness
in Europe

MSG-3, Leveraging Commercial
Aviation Practices to benefit Defense
Platforms

Dr Zhu Jian (National University of Singapore)

Mr Juan M. Roman (Airbus Defence and
Space)

An Insight into Magnesium Technology
for Weight Critical Applications

Diagnostic, Prognostic, and Health
Management Systems and Advanced
Algorithms for Optimal Value

Dr Manoj Gupta & Team (National University
of Singapore)

Qualification of Additively Manufactured
Thermoplastics for Aviation and Space
Applications
Mr Phillip Keane & Team (Nanyang
Technological University, Singapore)

Dr Gregory Hagen (United Technologies
Corporation, Pratt & Whitney)

Mr Mathew K. Fay (Boeing Military
Aircraft)

3D Printing – An Innovative
Technology Shaping the Future of
Aviation
Dr Jorg Rissiek, Satair Group

An Integrated Architecture of Live,
Virtual Constructive and Automated
Elements for Experimentation and
Mr Pradeep Dass (Space Engine Systems Inc) Training
High Altitude Modified Conventional
Turbine Engines

Mr Shawn Goodfellow (Rockwell Collins)

Tea Break

Tea Break

Tea Break

Innovative Thin Ply Thermoplastic
Composite for Improved ILFT Properties

Innovations in Engine Technology

Using Immersive Virtual Reality for
Aerospace Maintenance Training

Mr Bhudolia Somen Kumar & Team (Nanyang
Technological University, Singapore)

Healing Technology for Aircraft
Composite Structure Repair

Mr Mark Peason (General Electric Aviation)

Effect of Pre-coat Grit Blasting Process
on Cold Spray Coating Properties

Dr Hamid Saeedipour (Republic Polytechnic)

Mr Koh Pak Keng (Singapore Institute of
Management)

The Art of Forensic Engineering in
Aerospace Failure

Tomographic Reconstruction of
Supersonic Jet by Using Background
Oriented Schlieren

Ms Judy Goh Zhudi (MATCOR Technology &
Services Pte Ltd)

Ms Nandhini Raju & Team (Nanyang
Technological University, Singapore)

Dr Chong Chee Leong & Team (Aviation
Virtual Pte Ltd)

Live 3D Visualization: Next step
in Aircraft Inspection and MRO
Analytics
Mr Roger Kong (Kalibre Group)

Understanding Return on Investment
and Cost Drivers for Aircraft Virtual
Maintenance Trainers
Mr Stephen A. Jackson & Team (DiSTI
Corporation)

Advanced Ceramics Reinforced
Aluminium Metal Matrix Composites For
Thermal Management

Mr Vadugappatty Srinivasan Dharun
(Nanyang Technological University, Singapore)
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OPENING SESSION
GUEST OF HONOUR
MR NG CHEE KHERN
PERMANENT SECRETARY (DEFENCE DEVELOPMENT)
MINISTRY OF DEFENCE, SINGAPORE
Mr Ng Chee Khern is currently the Permanent Secretary (Defence Development)
in Singapore’s Ministry of Defence. He was appointed in May 2014. His
portfolio covers defence research and technology, capability development and
acquisitions, and defence administration.
Concurrently, Mr Ng is the 2nd Permanent Secretary in Singapore’s Ministry
of Health. Appointed from August 2014, he oversees the overall operations,
emergency preparedness and capacity building for the public healthcare sector
in Singapore.
Mr Ng was enlisted in the Singapore Armed Forces (SAF) in 1984 and served in the Republic of
Singapore Air Force (RSAF). He was one of the Air Force’s first F-16 pilots, and flew the Northrop F-5E
Tiger-II. Throughout his military career, Mr Ng held various appointments, including: Commanding
Officer, 149 Squadron; Commander, Tengah Air Base; Director, Joint Operations and Planning
Directorate; Chief of Staff (Air Staff). He succeeded as the Chief of Air Force in March 2006. After
leaving the Air Force, Mr Ng was appointed as the Director of the Security and Intelligence Division
in September 2010.
Mr Ng is Director/Chairman of the following boards: CapitaMall Trust Management (Director), ST
Engineering Ltd (Director), Singapore Technologies Holdings Pte Ltd (Director), Defence Science and
Technology Agency (Chairman), DSO National Laboratories (Chairman), Singapore Youth Flying Club
(Chairman), Saver-Premium Fund Board of Trustee (Chairman).
He is also a member of the boards of various organisations, including: Temasek Society Board of
Directors; National Research Foundation, Prime Minister’s Office; MOH Holdings Pte Ltd; Eastern
Health Alliance Pte Ltd.
Mr Ng was a recipient of the President’s Scholarship and Singapore Armed Forces Overseas Scholarship
in 1985. He holds a Bachelor of Arts (Second Upper Class Honors) and a Master of Arts in Philosophy,
Politics and Economics from the University of Oxford. He also graduated with a Master of Public
Administration from Harvard University.
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OPENING SESSION
DISTINGUISHED GUEST SPEAKER
PROFESSOR QUEK TONG BOON
CHIEF DEFENCE SCIENTIST
MINISTRY OF DEFENCE, SINGAPORE
Prof Quek Tong Boon is currently the Chief Defence Scientist of the Singapore
Ministry of Defence (MINDEF). From Jan 2004 till Dec 2008, he was the Deputy
Secretary (Technology and Transformation) of MINDEF. Before that, he was
the Chief Executive Officer of the DSO National Laboratories from Jan 1998 to
Dec 2003 and Director of the Defence Materiel Organisation from Jun 1994 to
Dec 1997. Until July 2013, he was also MINDEF’s Chief Research & Technology
Officer. He also serves on several boards. Currently he sits on the Boards
of the DSO National Laboratories (DSO), the Defence Science and Technology
Agency (DSTA), the Agency for Science, Technology & Research (A*STAR), the
Singapore Technologies Engineering Ltd. and PUB, Singapore’s water agency.
In the higher education sector, he chairs the Temasek Laboratories at NUS (National University of
Singapore), the Temasek Laboratories at NTU (Nanyang Technological University), the Temasek
Laboratories at SUTD (Singapore University of Technology and Design), and the Temasek Defence
Systems Institute (TDSI) at NUS. He is also a member of the Board of Trustees of the SUTD, the Tropical
Marine Science Institute (TMSI) Management Board at NUS, the Centre for Remote Imaging, Sensing
and Processing (CRISP) Management Board, the Scientific Advisory Board (SAB) of the Singapore-MIT
Alliance for Research and Technology Centre (SMART), and the SAB of the Institute for Mathematical
Sciences (IMS).
He is an Adjunct Professor at the Department of Electrical & Computer Engineering of the NUS. His
professional interests include defence technology and management of technology.
His honours and awards include the following: Public Administration Medal (Bronze), Singapore,
1989, Public Administration Medal (Silver), Singapore, 1996, Public Administration Medal (Gold),
Singapore, 2011, Chevalier (Knight) of Légion of Honour of the French Republic, 2011, Honorary
Fellow, Institution of Engineers, Singapore (IES), 2009, and Fellow, Academy of Engineering Singapore,
2012.
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OPENING SESSION
SPECIAL GUEST SPEAKER
MAJOR GENERAL THOMAS J. MASIELLO
COMMANDER
AIR FORCE RESEARCH LABORATORY, UNITED STATES OF AMERICA
Major General Thomas J. “Tom” Masiello is the Commander, Air Force
Research Laboratory, Wright-Patterson Air Force Base, Ohio. He is responsible
for managing a $2.1 billion Air Force science and technology program and
an additional $2.3 billion in externally funded research and development.
He is also responsible for leading a government workforce of approximately
6,000 people in the laboratory’s nine component technology directorates and
711th Human Performance Wing.
Major General Masiello was commissioned in 1981 as a distinguished graduate
of the U.S. Air Force Academy. A command pilot, he has logged more than 3,300 flying hours in
more than 20 different aircraft types. He has served as an experimental test pilot and test squadron
commander conducting developmental flight tests on a wide variety of weapon systems. He has been
Director of the Munitions Directorate at the Air Force Research Laboratory, Wing Commander of a
classified unit, the Command Inspector General for Air Force Materiel Command and most recently
Director of Special Programs within the Office of the Under Secretary of Defense for Acquisition,
Technology and Logistics.
Major General Masiello has held other operational and staff assignments, including a tour as Deputy
Chief of Staff, U.S. Central Command (CENTCOM), where he spent the bulk of his tour at CENTCOM’s
Forward Headquarters in Southwest Asia; and Deputy Director for Operations - Operations Team
Two at National Military Command Center, Joint Staff, the Pentagon, Washington D.C. He has also
served as Deputy Director, Strategic Effects for the U.S. Forces in Baghdad, Iraq and Deputy Assistant
Secretary, Plans, Programs and Operations for Bureau of Political-Military Affairs, U.S. Department
of State.
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OPENING SESSION
SPECIAL GUEST SPEAKER
DR BICKY BHANGU
DIRECTOR SINGAPORE
ROLLS-ROYCE SINGAPORE PTE LTD
Dr Bicky Bhangu is Director Singapore at Rolls-Royce Singapore Pte Ltd and is
responsible for the country strategy, external relations and governance of the
operational activities.
Dr Bhangu has a BEng in Electrical and Electronic Engineering from the University
of Nottingham, an MSc in Control Systems, PhD in Advanced Machines and
Drives from the University of Sheffield and an MBA in Technology Management.
Dr Bhangu is Fellow of the Institution of Engineering and Technology (IET) and
a Chartered Engineer. He is the Chairman for IET Singapore Network. He is on
the steering committee for the IET Aerospace Technical Professional Network (TPN) and committee
member of IET Communities Committee Asia Pacific (CCAP) representing Singapore.
Dr Bhangu is the Board Member of the Singapore British Chamber of Commerce and Chairperson
for External Affairs. He served as the Chairman for Aerospace Industry Skills and Training Council
(ISTC) supporting Workforce Development Agency (WDA) to oversee the skills development for the
Singapore aerospace industry (2013 – 2015). He is serving the Singapore Maritime Port Authority
(MPA) as select committee member for R&D investment in green port technologies.
Dr Bhangu is an Adjunct Professor at the Nanyang Technological University, Singapore.
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PLENARY SESSION
“INNOVATION OPPORTUNITIES IN DEFENCE AEROSPACE RESEARCH”
BY
DR KEN ANDERSON
DEFENCE SCIENCE AND TECHNOLOGY, AUSTRALIA
ABSTRACT
Research in aeronautical sciences has been conducted in the Australian Department of Defence
since 1939. Research and analysis has been conducted in many areas, including fatigue life of aircraft
structures, metallic and composite materials, forensic engineering, engine and gearbox diagnostics
and life assessment, aircrew human factors, operations analysis, avionics, subsonic and transonic
aerodynamics and hypersonic flight. The primary purpose of this work is to provide advice to the
Australian Defence Force on the safe and effective operation of military aircraft. This presentation
will provide some examples of contemporary work in these areas.
BIOGRAPHY OF SPEAKER
Dr Ken Anderson has been the Chief of the Defence Science and Technology
Aerospace Division since February 2007. He leads a team of 300 scientists,
engineers and technicians who support the acquisition, sustainment and
operation of Defence’s fixed-wing aircraft and helicopters.
Dr Anderson has a degree in Electrical Engineering and a PhD in Manual Control.
Since joining Defence in 1974, Dr Anderson has worked in areas such as modelling
and analysis of aerial combat beyond visual range, and artificial intelligence
techniques for tactical decision making and situational awareness.
In his Defence career, Dr Anderson’s has held several positions, including: Air Force Scientific Adviser
(1993-96), Research Leader Theatre Operations (1997-2001), Chief Defence Systems Analysis Division
(2001-04), and Deputy Chief Defence Scientist (Policy) (2005-06). In addition, Dr Anderson was the
Australian Representative on TTCP Aerospace Systems Group (2007-12), and a Member of the Sir
Lawrence Wackett Aerospace Centre (RMIT) Advisory Board.
Dr Anderson is a Member of the Royal Aeronautical Society and a Fellow of the Institution of Engineers
Australia.
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PLENARY SESSION
“ENHANCING PRODUCTIVITY IN MAINTENANCE – AIRBUS MAINTENANCE MOBILITY”
BY
MR PHILIPPE GOURDON
AIRBUS CUSTOMER SERVICES
ABSTRACT
Developed to replace existing paper processes in airlines and Maintenance, Repair and Overhaul
providers, Maintenance Mobility is a real time collaborative tool and remote line office allowing
airlines to efficiently monitor, predict and report aircraft maintenance during aircraft turn around
between flights.
Maintenance Mobility is an IT system provided to aircraft line maintenance technicians and
Maintenance Control Centre (MCC) supervisors. It allows the technician remote access to the aircraft
technical data and documentation and establishes real time interaction with the MCC supervisor.
This process creates end-to-end visibility and control for the supervisor in managing the available
time slots, whereas when using the current management tools the supervisor has no visibility on
the aircraft status during the turn around time. Its purpose is to reduce the cost of maintenance
and the stress for teams. The system enables line maintenance productivity enhancement by saving
technicians’ and supervisors’ time, improving troubleshooting and minimising Aircraft On Ground
and No Fault Found situations. This new tool is being rolled out by Airbus with launching airline
customers – first returns from the field.
BIOGRAPHY OF SPEAKER
Mr Philippe Gourdon is the Head of Digital and Maintenance Data Services at
Airbus Customer Services since early 2015. He leads a team of 200 Engineers
who are in charge of defining, developing and supporting the digital solutions
provided by Airbus to support aircraft operations.
Mr Gourdon spent the first 10 years of his career in Airbus Design Office,
working on avionics testing and IT development until 1999. He then held
several positions related to aircraft technical support, where he led the A380
entry into service for the Singapore Airlines, and from 2010 to 2014 managed
as the Head of A330/A340 Programme all support activities related to this family of airplanes.
Mr Gourdon graduated in Electrical and Automatic Control Sciences from the National Polytechnic
Institute of Toulouse, France.

]
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PLENARY SESSION
“INNOVATIVE DIGITAL TECHNOLOGY IN AIRLINE OPERATIONS”
BY
MR ANTONIO ALVES
BOEING JEPPESEN
ABSTRACT
The airline industry is facing increasing challenges in the areas of profitability, safety and rapid
growth, especially in the Asia Pacific region. In addition, with the advances in information technology,
there is increasing demand on the availability of real-time data and information. However, airline
data is often not collected or still segregated in multiple legacy applications that do not interface
with each other. At Boeing Jeppesen, we are moving forward from the silo, legacy applications and
segmented data to real-time connected information. This presentation will go through a number of
innovative digital airline solutions that use connected information to drive efficiency by reducing
fuel consumption, optimising crew utilisation, increasing aircraft availability, delivering real-time
information and minimising disruptions. Some examples of such solutions that will be presented in
this session are the Airplane Health Management, Electronic Flight Bag, Fuel Dashboard, Advanced
Crew & Fleet Management Systems, and Crew Fatigue Risk Management.
BIOGRAPHY OF SPEAKER
Mr Antonio Alves has been the head of Boeing Jeppesen Customer Solutions
Implementation in Asia Pacific since 2013. He moved to Singapore in 2009
and leads a team of business consultants and software engineers who provide
technical sales, implementation and support services to more than 20 airlines
across Asia Pacific.
In his career, Mr Antonio visited half of the 50 largest commercial airlines in
the world (by capacity) developing in-depth experience in Airline Resource
Management solutions. Mr Antonio has also designed, configured and deployed
such solutions to major airlines in Europe, US and Asia.
Since joining Boeing Jeppesen in 2002, Mr Antonio has held diverse roles and positions, including:
R&D Software Developer, Systems Expert, Product Owner, Business Consultant and Senior Manager.
In addition, Boeing Jeppesen has recognised his contributions to the company with a number of
awards: “Special Inventor Award”, “Hallmark Award”, “Spirit of Excellence Award” and two “Service
Awards”.
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PLENARY SESSION
“TOWARDS A NEW SAFETY ASSURANCE METHOD
FOR COMPLEX SAFETY-CRITICAL SYSTEMS”
BY
ME6 LEONG WAI KIAT CHRIS
REPUBLIC OF SINGAPORE AIR FORCE
ABSTRACT
Safety critical systems (SCS) are systems whereby system failure can potentially lead to the loss of life
and damage to property or environment. Major SCS include the military system of systems, air traffic
management, railway transport, nuclear power plant and health care. Unfortunately, while there
are established processes in safety management, accidents continue to surface from such highly
complex SCS. One common observation from such accidents is that it is extremely difficult to narrow
down to a specific root cause, or failure mode.
Unlike complicated but linear systems, where we can use linear reductionist approach in traditional
safety analysis to deduce the root causes, the failure modes in complex SCS are different. In complex
SCS, even if a root cause has been identified, decision makers face the frustrating challenge of not
being able to fully comprehend the casual chains of complex relations. This presentation introduces
a safety assurance method that aims to be applied throughout the complex SCS lifecycle to provide
a structured and continual way to support safety analysis.
BIOGRAPHY OF SPEAKER
ME6 Chris Leong Wai Kiat is an Air Force Engineer by training. He was in the
Air Plans Department. He holds a BEng in Electrical Engineering from the
National University of Singapore and a MTech. (Knowledge Engineering) from
the Institute of Systems Science. He was also the top student from the Master
of Defence Technology and Systems (MDTS) Programme under the Temasek
Defence Systems Institute, with a MSc (Defence Technology and Systems) from
the National University of Singapore, and a MSc (with Distinction in Electrical
Engineering) from the US Naval Postgraduate School.
ME6 Leong is currently pursuing a PhD research degree under the High Integrity Systems Engineering
group in the Computer Science Department, University of York. His research interest includes
systems and software engineering, complexity science, system of systems assurance and safety case
development. He is currently investigating safety assurance method with the goal to build up the
methodology and competency in safety assurance for networked system of systems. This is part of
the research area of airborne networked system of systems safety and risk assessment.
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BREAKOUT SESSION
TRACK 1: UAV / AERODYNAMICS

“SYSTEM ARCHITECTURE OF SMALL UNMANNED AERIAL SYSTEM
FOR FLIGHT BEYOND VISUAL LINE OF SIGHT”
BY
ME5 SEAH KWEE SIAM
REPUBLIC OF SINGAPORE AIR FORCE
ABSTRACT
Small Unmanned Aerial Systems (UAS) have increasingly been used in military application. The
application in expanding scope of operations has pushed existing small UAS beyond its designed
capabilities. This resulted in frequent modifications or new designs. A common requirement in
modification or new design of small UAS is to operate beyond visual Line-Of-Sight (LOS) of the
ground pilot. Conventional military development for small UAS adopts a design and built approach.
Modification of small Remote Control (RC) aircraft, using Commercial-Off-The Shelf (COTS) equipment,
offers a more economical alternative with the prospect of shorter development time compared to
conventional approach. This research seeks to establish and demonstrate an architecture framework
and design a prototype small UAS for operation beyond visual LOS. The aim is to achieve an effective
and reliable development approach that is relevant to the military’s evolving requirements for small
UAS. Key elements of the architecture include Failure Mode Effect and Criticality Analysis (FMECA),
fail safe design for loss of control or communication, power management, interface definition,
and configuration control to support varying onboard payloads. Flight test was conducted which
successfully demonstrated a control handoff between local and remote Ground Station (GS) for
beyond visual LOS operations.
BIOGRAPHY OF SPEAKER
ME5 Seah joined the RSAF in 2003 and he currently heads the Heavy Lift Helicopter
Branch in Air Engineering and Logistics Department. During his career, ME5 Seah
served in various appointments in the helicopter maintenance community. These
included a 2 year deployment to USA overseeing the maintenance operations
of the RSAF’s CH-47D helicopter and the Officer Commanding of a flight that
maintains the propulsion system on the AH-64D, S-70B and CH-47SD helicopter
in 6 Air Engineering and Logistics Group. A recipient of the SAF Post Graduate
Award, ME5 Seah obtained a MSc in Defence Technology and System from the
National University of Singapore, and a MSc in System Engineering from the U.S.
Air Force Institute of Technology.

SINGAPORE AEROSPACE TECHNOLOGY & ENGINEERING CONFERENCE 2016
16

BREAKOUT SESSION
TRACK 1: UAV / AERODYNAMICS
“STRUCTURAL HEALTH MONITORING OF LARGE STRUCTURE
USING UNMANNED AERIAL VEHICLES”
BY
PROFESSOR CHIU WING KONG
MONASH UNIVERSITY, AUSTRALIA
ABSTRACT
Structural health monitoring offers significant benefits in reducing whole of life costs of infrastructure
ownership, and improves the reliability and availability of high value assets. There are significant
works towards applying structural health monitoring (SHM) to aircraft, maritime and civil structures.
Numerous techniques have been developed to facilitate the monitoring of the structural components
and the different classes of defects expected. One of the distinct advantages of SHM is the ability
to monitor hard-to-inspect areas of an operating structural component. There is another attractive
feature of SHM; incorporating SHM into new design offers a perspective into the “safety in design”.
The integrated sensing system can be used initially to verify the design safety factors used when
the structure is first commissioned and subsequently for integrity assessment purposes. In both
purposes, the challenge remains with sensor placement, and the durability and reliability of the
sensing elements located on the structure. Recent advances in non-contact measurement techniques
have overcome some of these limitations. In most of these works, the inspection region is limited
due to the constraints associated with the hardware requirement. This paper will present a hybrid
computational model non-contact measurement monitoring strategy for large infrastructure. It will
discuss the use of displacement measurements using an unmanned aerial vehicle for the condition
assessment of a large membrane floating cover that is approximately 170 m x 250 m.
BIOGRAPHY OF SPEAKER
Professor Chiu is a Professor of Mechanical Engineering at Monash
University, Australia. His interests are in the fields of structural mechanics,
structural health monitoring and advance composite structures. He has longstanding research collaborations with researchers from Defence Science
and Technology Organisation (Fishermens Bend) and various private and
government agencies in Australia, Singapore and Indonesia. He is a member
of the Editorial Board of two International Journals - Polymers and Polymer
Composites and the International Journal of Structural Health Monitoring.
He has published more than 150 papers in Journals and International
Conferences. His work is supported by the Australian Research Council, USAF, US Navy and Melbourne
Water. He is currently leading a $2.1m infrastructure collaborative project with Indonesia.
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BREAKOUT SESSION
TRACK 1: UAV / AERODYNAMICS
“IMPLEMENTATION OF MODULATED BLADE SPACING IN ROTORCRAFT UAVS”
BY
MR ABHISHEK PARASWARAR HARIKRISHNAN
NANYANG TECHNOLOGICAL UNIVERSITY, SINGAPORE
ABSTRACT
Due to the extensive research and development of rotorcraft UAVs, increasing concern is now
placed upon the noise produced by these vehicles. The Modulated Blade Spacing (MBS) concept,
a low-risk, high payoff method, makes use of the fact that the acoustic frequencies of the rotating
blades is directly related to the angular spacing of the blades. Originally started by NASA as a part of
their S.I.L.E.N.T program, the MBS integration in the helicopter tail rotor proved to be successful in
reducing the noise. Since the Blade Passage Frequency associated with the tail rotor is similar to that
of the UAV main rotor, similar acoustic benefits could be gained. This paper explores the possibility
of whether these modifications could benefit in reducing the noise of these UAVs. A blade geometry
was developed whose design parameters were chosen to obtain a balance between aerodynamic
performance and noise reduction. Furthermore, a program encompassing the Farassat’s Formulation
1A of the Ffowcs William-Hawkings equation was used to determine the loading and thickness noise,
for various sets of blade angles. The performance was compared with three different sets of blade
angles with evenly spaced blades. Both theoretical and experimental results shown significant noise
reduction.
BIOGRAPHY OF SPEAKER
Mr Abhishek is a graduate student currently pursuing a Master’s degree in the
field of Aerospace Engineering. He holds a Bachelor’s degree in Aerospace
Engineering at SRM University in India, and his major interest is in the field of
Aerodynamics and Acoustics. Mr Abhishek had internship at the Indian Institute
of Technology Madras where he worked in the field of combustion instability. He
has published an international paper titled “A Detailed Analysis on the Problems
Associated with Supersonic Aircrafts” at the Institute of Research And Journal
(IRAJ) forum. Mr Abhishek is currently working on determining a method to
reduce noise in Jet aircraft without affecting the aerodynamic performance.
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TRACK 1: UAV / AERODYNAMICS
“PIEZOCERAMIC MATERIALS FOR ENERGY HARVESTING ON
3D PRINTED UNMANNED AERIAL VEHICLES: A FEASIBILITY STUDY”
BY
ME4 NG JUN HAO NICHOLAS
REPUBLIC OF SINGAPORE AIR FORCE
ABSTRACT
This study aims to investigate the feasibility of vibrational energy harvesting through extracting
aircraft vibrational displacements with the aid of piezoceramic materials on the wing section of a
self-designed and 3D-printed unmanned aerial vehicle (UAV). The piezoceramic materials are placed
at different locations of the wing section to harvest the possible maximum voltage output. The
design of the airfoil is chosen as to replicate the existing military type UAVs today. The experiments
were carried out on a UAV prototype with a wing span of 0.54m at 20m/s using two different sized
piezoceramic materials. The experiments were conducted in a wind tunnel for simulating the flight
conditions in a more realistic manner. To further improve the performance of energy harvesting
system, some modifications were made where the magnet strips are located at the top and bottom of
the wing section. The magnet strips were found to excite further vibration to produce a larger average
voltage output, e.g. 631mV. These real time experiments have shown the potential and efficiency of
using such energy harvesting methods in UAVs to provide local energy sources for wireless sensors.
However increasing the flight endurance of the prototype based on this implementation has not
been proven to be feasible due to the inconsistency in the vibrations on the wings and the trade-offs
of additional weights of the piezoceramics on the prototype.
BIOGRAPHY OF SPEAKER
ME4 Ng Jun Hao, Nicholas joined the RSAF in 2010 and is currently doing his OIC
tour in SAF Ammunition Command. A recipient of the SAF Academic Scholarship
Award, ME4 Ng holds the Bachelor of Mechanical Engineering (2nd Lower class
Honors) from Nanyang Technological University, and has presented his paper
on “Piezoceramic Materials for Energy Harvesting on 3D Printed Unmanned
Aerial Vehicles: A Feasibility Study” during the Aerospace Technology Seminar
2015 and IEEE Humanitarian Technology Conference 2015 held at Singapore
and Philippines respectively.
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TRACK 1: UAV / AERODYNAMICS
“FLOW SEPARATION CONTROL USING NANOSECOND PULSED PLASMA ACTUATORS”
BY
DR CUI YONG DONG
TEMASEK LABORATORIES, NATIONAL UNIVERSITY OF SINGAPORE
ABSTRACT
Since flow separation is mostly associated with losses of performance, such as in inlets, diffusers,
blades, bluff body, and over airfoils/wings, flow separation control remains extremely important
in many applications for aerial vehicles to achieve better performances. This study investigate a
novel flow control device - nanosecond pulsed plasma actuators by experiments and numerical
simulations. Compared to conventional flow separation control devices, such as vortex generators,
which are passive in nature incurring residual drag, these devices are entirely surface mounted,
lacking mechanical parts and have high bandwidth while requiring relatively low power.
The present studies have revealed that the discharge from the nanosecond pulsed plasma actuators
introduces highly transient and strong localized perturbation to the flow, accompanied with blast
waves in microsecond (µs) time scale, which can be utilized effectively in manipulating flow.
Both experiments and numerical simulations showed that the flow separation over airfoil can be
successfully suppressed. A kind of “quasi-periodic vortex flow state” over the airfoil surface can be
formed by the actuation of the forced perturbations of the nanosecond pulsed plasma, resulting
in significant lift increase and drag reduction. The utilisation of such class of flow control could
bring a new perspective to aerial vehicle design under unsteady flow conditions such as post-stall
maneuvering, bluff body wake manipulations and suppression of the separated flow.
BIOGRAPHY OF SPEAKER
Dr Cui obtained both his Bachelor and Master of Engineering from the Nanjing
University of Aeronautics and Astronautics, China, and his PhD from the National
University of Singapore (NUS). He is currently a Senior Research Scientist at
Temasek Laboratories of NUS. His research interests include flow visualization
and measurements, vortex stability and vortex breakdown, high angle of attack
aerodynamics and high lift devices, jet in cross flow, flow structure interaction,
and unsteady flow control.
.
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TRACK 1: UAV / AERODYNAMICS
“FLOW FIELD OF FLAPPING MONARCH AND SWALLOWTAIL BUTTERFLY-LIKE WINGS”
BY
DR SUTTHIPHONG SRIGRAROM
UNIVERSITY OF GLASGOW, SINGAPORE
ABSTRACT
This paper presents a part of our ongoing development of a butterfly-like ornithopter (flapping wing)
micro-aerial vehicle (MAV). Two types of butterfly were selected for studies: Monarch butterfly
(Danaus plexippus) and Swallowtail butterfly (Papilio troilus). The Monarch butterfly is well-known
for its ability for long distance migratory flight and high agility. It is also selected as baseline for
comparison. The Swallowtail butterfly has unique tails (streamers) at the trailing edge of its hind
wings. For both types of butterfly, the flow physics show that during free flights, they use a variety
of unconventional aerodynamic mechanisms to generate force: wake capture, two different types
of leading-edge vortex, active and inactive upstrokes. Free-flying butterflies often used different
aerodynamic mechanisms in successive strokes. For Swallowtail butterflies, the streamer appears to
help stabilise their flight, by aligning the wake vortices behind its hind wings. The subsequent horseshoes vortices also help to create more vortex lift. For flexible wing, the result from fluid-structure
interaction shows that the swallowtail butterfly deflect more than Monarch butterfly.
BIOGRAPHY OF SPEAKER
Dr Sutthiphong Srigrarom “Spot” is currently working at University of
Glasgow Singapore in partnership with Singapore Institute of Technology
(UGS-SIT), as an Associate Professor in Aerospace Systems. He worked for
Boeing commercial airplane company in Seattle during his graduate study.
Before joining UGS-SIT, Dr Spot was at Nanyang Technological University and
Singapore Institute of Management University as Assistance Professor in
Mechanical and Aerospace Engineering and Head of Aviation Maintenance
respectively. He was a visiting professor at MIT, University of Toronto, National
Cheng Kung University (Taiwan), Konkuk University (Korea) and Kasetsart
University (Thailand). Dr Spot is an associate editor of Journal of Unmanned Systems Technology
(JUST). He had published about 40 journals and 30 conference papers. His research areas include:
-

Unsteady Aerodynamics, Flapping Wing, Perching Wing
Bio-inspired Fluid Mechanics Flying/Swimming studies
Unmanned Aerial Vehicle/Micro Aerial Vehicle
Wind/tidal turbine designs for renewable energy
Fluid-Structure Interaction, Aero-/Hydro-elasticity
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TRACK 1: UAV / AERODYNAMICS
“DOWNWASH REDUCTION OF UNDERSLUNG LOADS”
BY
MS MELISSA NICOLE TEOH JIN-LI AND MR BENJAMIN TAY YING MING
DEFENCE SCIENCE AND TECHNOLOGY AGENCY
ABSTRACT
The Chinook CH-47SD Helicopter has a requirement for the underslung mission of various loads.
Due to the large amount of downwash impinging on the underslung load in hover, the weight of the
in-flight load is much heavier than the measured weight on ground. In extreme configurations, the
amount of fuel that the Chinook Helicopter can carry is reduced and thus reduced the flight range.
To overcome this, Computational Fluid Dynamics (CFD) simulations were carried out to explore
alternative rigging configurations and predict the downwash and forward drag experienced by
each of these configurations. The team hypothesised that placing the load at a “sweet spot” of low
downwash velocity under the Chinook belly would reduce the magnitude of downwash impinging
on the load. The CFD model was first validated with existing flight trial data and alternative rigging
configurations of the loads were then studied using the validated CFD model. A rigging configuration
which would significantly improve the range of the mission was then proposed for flight trial.
BIOGRAPHY OF SPEAKERS
Ms Melissa Teoh is currently an Engineer in the Air Systems Programme Centre
of the Defence Science and Technology Agency. Since graduation, she has
worked on the aerodynamic analysis and systems integration of UAV Systems
and the upgrade of the CH-47SD Chinook Helicopters. She graduated with a
Master’s degree in Aeronautical Engineering (First Class Honours) from Imperial
College London, UK in 2013.

Mr Benjamin Tay is currently a Project Lead in the Air Systems Programme Centre
of the Defence Science and Technology Agency. Since graduation, he worked on
the integration of the ScanEagle UAV System on the Republic of Singapore Navy
Missile Corvettes and the avionics upgrade of the CH-47SD Chinook Helicopters.
He graduated with a Master’s degree in Aeronautical Engineering (First Class
Honours) from Imperial College London, UK in 2010.

SINGAPORE AEROSPACE TECHNOLOGY & ENGINEERING CONFERENCE 2016
22

BREAKOUT SESSION
TRACK 2: AVIONICS / MISSION SYSTEMS
“TRENDS AND CHALLENGES IN INTEGRATED COMMUNICATION NAVIGATION
AND SURVEILLANCE (CNS) SYSTEMS”
BY
DR ANOOP KUMAR KRISHNA
AIRBUS GROUP SINGAPORE PTE LTD
ABSTRACT
Avionics architectures have evolved from the federated architecture to Integrated Modular Avionics
(IMA) architecture. The former is based on dedicated modules each supporting a single application
and the latter could host many applications, and of different criticality levels, in each module. This
is supported by new Operating System (OS) architecture, specified by ARINC 653 standard, which
provides partitions for these applications. These partitions guarantees the necessary resources (time
and memory) allocated for the applications executed in it. The first generation of IMA is currently
onboard Airbus A380 and Boeing B787 aircrafts. The next generation IMA is being defined, known
as IMA second generation (IMA2G), and specifies reconfiguration for fault tolerance among other
features. Avionic radios have also been following the federated architecture. This provides an area
for optimisation by integrating these systems by having common modules of processing that can
be reused or shared across radios. This is also being extended to have highly integrated multifunctional systems like a single software controlled radio communication, navigation and surveillance
(CNS) architecture. In fact the integrated CNS architecture is also being examined within the IMA
framework by various research communities. This paper outlines the trends, benefits and challenges
in this migration to the IMA and integrated CNS architecture. It also provides an overview of our
development that has led to a concept demonstrator.
BIOGRAPHY OF SPEAKER
Dr Anoop completed his PhD in Electronics and Communication Engineering in
1996 from India. He is a Senior IEEE member since 2003 and has over 25 years
of experience in Industry and Academics. Since July 2007, he is with Airbus
Group Innovations, the Research and Technology Unit of Airbus Group, in
Singapore as a Senior Expert in Electronics and Communication. He currently
works in the field of wireless technologies and systems. His past experiences
include projects in Communications and Signal Processing applications –
VoIP, Speech Processing, Audio and array signal processing technologies
and systems. He is a reviewer and TPC member for various international
conferences and a reviewer for Springer Journal. His areas of interest include Communications and
Signal Processing technologies, systems and applications. He has about 30 research publications in
international conferences and journals and 9 granted patents.
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TRACK 2: AVIONICS / MISSION SYSTEMS
“INTEGRATION INNOVATION: ENTERPRISE OPEN SYSTEM ARCHITECTURE”
BY
MR ASHMUN TRAVIS
LOCKHEED MARTIN AERONAUTICS
ABSTRACT
LM Aero’s Skunk Works® has developed a common mission systems architecture, named Enterprise
Open System Architecture (E-OSA), which is being leveraged on new and legacy aircraft platforms
to rapidly bring the latest advances in embedded processors and software technology to our
customers. E-OSA serves as the common mission systems product line for LM Aero programs to
meet affordability goals, through a common solution and maximizing use of commercial technology,
as well as satisfying Open System Architecture (OSA) requirements. Recent demonstrations, such as
Project Missouri in 2013, the first U-2 open mission systems flight tests in 2014, and Project Iguana
in 2015, proved that new capabilities can be added to existing aircraft quickly and affordably using
commercial-off-the-shelf components and government owned standards while still meeting rigorous
safety of flight and information assurance requirements. Not only did we prove that aircraft can
be modernised efficiently, we also demonstrated how advanced mission system capabilities can be
rapidly added to an aircraft to bring additional capability to the user.
BIOGRAPHY OF SPEAKER
Mr Travis has more than 12 years of experience at Lockheed Martin (LM) and
is currently the lead for the Enterprise-Open System Architecture (E-OSA)
Independent Research and Development (IRAD) program at LM Aeronautics in
Fort Worth, Texas. The E-OSA IRAD program is developing a common mission
systems architecture which is being leveraged on new and legacy aircraft
platforms to rapidly bring the latest advances in embedded processors and
software technology to customers. Prior to joining LM Aeronautics, Mr Travis
served as a Software Engineer at LM’s Missiles and Fire Control business area in
various technical and strategic roles. Mr Travis holds a Master’s and Bachelor’s
degree in Electrical Engineering from Texas A&M University, USA.
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TRACK 2: AVIONICS / MISSION SYSTEMS
“TRUNET: REDEFINING NETWORK CENTRIC OPERATIONS THROUGH
ADHOC NETWORKING SOFTWARE DEFINED RADIOS”
BY
MR CAMERON MCDONALD
ROCKWELL COLLINS
ABSTRACT
TruNet is the first software defined network communications solution to ensure seamless networked
connectivity between ground and airborne elements. With a full suite of ground manpack, airborne,
and handheld radios, advanced networking waveforms, applications, ancillaries, and services, TruNet
gives the war-fighter complete control of the networked communications across the entire battle
space.
Effective communication across and within domains is critical to operational success, and is a
key technology to satisfy the growing defence requirements for fully connected network centric
operations. TruNet solutions enable this connectivity through state-of-the-art ADHOC networking
waveforms, capable of operating in both narrowband and wideband operation. Our Joint Combat
Waveform (JCW) is optimised for platoon to company level communications creating a narrowband
mobile ad-hoc network with mixed voice and data modes of operation including automatic net entry/
exit, neighbour discovery, and relay capabilities. For concept of operations cases where higher data
rates are required, the Joint Networking Waveform (JNW) forms a similar mobile ad-hoc networking
capability scalable up to 150+ nodes, with demonstrated field throughput in excess of 2Mb/s. TruNet
solutions keep the warfighter connected and informed, whether in flight or on the battlefield.
BIOGRAPHY OF SPEAKER
Mr Cameron joined Rockwell Collins in 2011. He currently serves as the
Principal Marketing Manager, Asia Pacific, and is responsible for the
Communications and Navigation product portfolios throughout the region.
Previously, Mr Cameron worked for 20 years at Marine Navaid Systems
(MNS), an Australian systems engineering company specialising in coastal
surveillance systems, navigation systems, shore and ship based satellite and
radio communications systems.
At MNS, he held senior positions in Business Development and Marketing
and served as a Director of the company from 2001 to 2011. He has extensive experience managing
government and civil systems engineering programs in Australia, New Zealand and the Asia Pacific.
Mr Cameron served as a commissioned officer in the Royal Australian Infantry Corps, Australian
Army Reserve, from 1981 to 1991.
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TRACK 2: AVIONICS / MISSION SYSTEMS
“ELECTRONIC WARFARE TECHNOLOGIES FOR AIRCRFT INTEGRATION”
BY
MR REUEL MANELA
ELBIT SYSTEMS EW & SIGINT - ELISRA
ABSTRACT
Electronic Warfare (EW) systems are unique in their ability to evaluate and adapt to an unknown emitter
scenario on-line. This ability has driven the EW community to develop a diverse set of technological
building blocks including digital receivers and adaptive methods. The modern (fighter) aircraft is
a complicated ensemble of systems that need to be orchestrated in order to ensure its operation
and maximise its effectiveness. As systems become more complex, EW methods are becoming very
relevant for integration and on-line co-ordination of on-board systems. This presentation aims to
explore various EW technologies and their potential benefit for aircraft manufacturers and integrators.
BIOGRAPHY OF SPEAKER
Mr Manela is the Senior Director of R&D in Elbit Systems EW & SIGINT-Elisra.
He holds a BSc in Physics and Mathematics from the Hebrew University, Israel.
Mr Manela joined Elisra nine years ago as part of the Advanced Technologies
and Digital Receivers Group, and has been involved in the development and
fielding of several generations of digital receivers - from their initial design and
algorithmic stages to their implementation, integration, and production. He was
then appointed Head Systems Engineer for Elisra’s leading unified EW system
development program, leading the project for 5 years before taking his current
position in R&D.
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TRACK 2: AVIONICS / MISSION SYSTEMS
“MISSILE AUTOPILOT DESIGN: SUGENO FUZZY MODELLING,
STATE-SPACE OBSERVERS AND KALMAN FILTERS”
BY
ME5 TAN WEI HONG LAWRENCE
REPUBLIC OF SINGAPORE AIR FORCE
ABSTRACT
This presentation discusses the design and analysis of classical and fuzzy control techniques on a nonlinear missile autopilot control system which can also be applied on an Unmanned Aerial Vehicle.
Firstly, it introduces the concept of hybrid fuzzy logic based modelling of the missile parameters
whereby physical system modelling blends with Sugeno fuzzy modelling. The transfer function
coefficients in this work are replaced with Sugeno based expressions. Furthermore, this design work
was compared to regression based expressions and the comparative results are discussed. Secondly,
the presentation investigates the design of state-space observers to evaluate its effectiveness in
replacing sensors in the event of a sensor failure. Lastly, a model Kalman filter was explored to detect
yaw or latax sensor failures. The results show that fuzzy logic is able to model the missile accurately
in relation to the classical control model based on coefficients being regression polynomials. To
evaluate the performance of the proposed fuzzy hybrid modelling method, a fuzzy gain scheduling
was introduced to validate the response. The design of state-space observers was shown to model
the missile accurately and that Kalman filters may be employed for failure detection.
BIOGRAPHY OF SPEAKERS
ME5 Lawrence is an Air Force Engineer. He joined the RSAF in 2001 and has
worked on the maintenance of weapon systems onboard the RSAF’s fleet of
F-16C/D and F-15SG aircraft. With a keen interest in weapon systems, ME5
Lawrence furthered his studies on Guided Weapon Systems in the Defence
Academy, Cranfield University UK. Currently, ME5 Lawrence is Head Operations
in Central Ammunition Base, SAF Ammunition Command.
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TRACK 2: AVIONICS / MISSION SYSTEMS
“OPTIMISATION OF SATELLITE COMMUNICATIONS ANTENNA’S ELEVATION
POINTING ANGLES RANGE FOR AIR PLATFORMS”
BY
MR ONG SUNG NANN GARY, MR LOW BOON CHEW
AND MR YONG HUAI XIANG
DEFENCE SCIENCE AND TECHNOLOGY AGENCY
ABSTRACT
Design improvement ideas are plentiful in the course of acquiring systems to meet SAF requirements.
When a system needs to be re-designed to meet requirements as part of the project, DSTA team will
seize the opportunity to seek improvements on the system performance to enhance operational
capabilities with minimum cost and schedule impact. The design improvements must not affect the
core system performance and capabilities and must provide benefits for the system or to SAF.
The acquired airborne Satellite Communications (SATCOM) had been field proven in other parts of
the world, working well with the identified corresponding satellites using a 45/135 degrees polarized
antenna. Based on SAF operational SATCOM deployment with the identified satellites that SAF
works with, the antenna’s performance would be improved using a 0/90 degrees polarized antenna.
Therefore, while the antenna is being redesigned, DSTA team seizes the opportunity to optimize the
overall antenna’s design.
This article shares the pointing angle limitation of the original SATCOM antenna’s design and provides
some insights to the considerations in optimising the design of the antenna sub-system within its
weight and size tolerance to remove the pointing angle limitation, thus enhancing the performance
of the SATCOM.
BIOGRAPHY OF SPEAKERS
Mr Ong Sung Nann Gary is a Senior Engineer (Advanced Systems). He is currently
working on HF and SATCOM system projects for air platforms. Gary graduated
with a Bachelor of Technology (Electronics Engineering) degree from National
University of Singapore in 2010.
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Mr Low Boon Chew is a Project Manager (Advanced Systems). He is currently
managing several SATCOM system integration projects on air platforms. Boon
Chew graduated with a Bachelor of Engineering (Electrical and Electronic
Engineering) degree from the Nanyang Technological University and a Master of
Science (Computer and Information Sciences) degree from National University
of Singapore in 1996 and 2000 respectively.

Mr Yong Huai Xiang is a Senior Engineer (Advanced Systems). He is currently
working on data link system and SATCOM system for air platforms. Huai Xiang
graduated with a Bachelor of Engineering (Electrical and Electronics Engineering)
degree from Nanyang Technological University in 2007. He had also obtained
a Master of Science (Management of Technology) degree from the National
University of Singapore in 2010.
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TRACK 2: AVIONICS / MISSION SYSTEMS
“HEAD-UP VISION OF THE FUTURE”
BY
MR STEVE PARAMORE
ROCKWELL COLLINS
ABSTRACT
From military fighter to lunar lander, luxury business jet to everyday airliner, the Head-Up Display
(HUD) has been an integral and increasingly recognised tool in the world of aerospace. For modern
transport aircraft, the Head-up Guidance System (HGS™) has brought unprecedented improvements
in safety, operational efficiency and increased pilot awareness during manual and automated flight
conditions. Pilots experience higher integration among approach types when flying with HGS, proven
with lower recorded Flight Technical Error.
Worldwide regulatory authorities also recognise the value of HGS and are adopting new rules to help
operators maximise value from these systems. Of particular note are China, where HUD equipage
will be required by 2025, and the United States, where many airlines voluntarily equip (e.g. 78%
of U.S. 737’s are equipped with HGS) and the FAA approving increasingly advantageous operating
benefits for HGS.
Supplementing the HUD/HGS, are new vision technologies (Enhanced Vision and Synthetic Vision)
that, when presented on a HUD, offer a future where pilots will fly an equivalent visual approach
no matter the external conditions. Already today, aspects of these vision technologies are in use on
business and military jets, but soon airliners too will have affordable access to the same technologies
and more.
BIOGRAPHY OF SPEAKER
Mr Paramore is the Director of Commercial Systems Marketing Asia
Pacific for Rockwell Collins. He supports airline, regional and business
jet customers with their communication, surveillance, navigation and
entertainment needs. Specifically, Mr Paramore helps customers equip
with the avionics essentials needed for next generation ADS-B airspace
and GLS and RNP approaches and helps enable safer operations through
the introduction of systems, such as the MultiScanTM Threat Track Radar
and Heads Up Guidance Systems.
Prior to his appointment in Asia Pacific, Mr Paramore served as the Director of Air Transport Systems
Marketing in the USA, where he focused on product development to meet next generation air space
requirements. He was also instrumental in the development of the MultiScan Threat Detection
System that introduced the industry’s first fully automatic weather radar, directly contributing to the
successful 70% capture rate that the product has enjoyed over the last 13 years.
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TRACK 3: STRUCTURES
“SOFT ACTUATORS AND SOFT ROBOTS WITH APPLICATIONS TO AEROSPACE ENGINEERING”
BY
DR ZHU JIAN
NATIONAL UNIVERSITY OF SINGAPORE
ABSTRACT
In response to a stimulus, a soft material deforms, and the deformation provides a function. Such
a material is called a Soft Active Material (SAM). This talk focuses on one class of SAM: dielectric
elastomers. When a membrane of a dielectric elastomer is subject to a voltage through its thickness,
the membrane reduces thickness and expands area, possibly straining over 100%.
Over the last decade, people did extensive experimental and theoretical studies on dielectric
elastomers, and found that dielectric elastomer actuators may exhibit the following attributes: larger
deformation (strain can be 100%), high energy density (order higher than ceramics), fast response,
low noise, low density, etc. Recently, the dielectric elastomers are being developed for broad
applications, including soft robots, adaptive optics, Braille displays, electric generators, etc.
Due to their light weight and flexibility, dielectric elastomer actuators can potentially be employed in
aerospace applications. In this talk, several prototypes on soft actuators and soft robots which are
being tested will be introduced.
BIOGRAPHY OF SPEAKER
Dr Zhu Jian is an Assistant Professor at the Department of Mechanical
Engineering, National University of Singapore. Before moving to Singapore,
he worked as a postdoctoral fellow at Harvard University, USA. He received
a PhD degree in Mechanical Engineering at University of Alberta, Canada in
2008, and was then awarded a NSERC Postdoctoral Fellowship by Natural
Sciences and Engineering Research Council of Canada in 2008.
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TRACK 3: STRUCTURES
“AN INSIGHT INTO MAGNESIUM TECHNOLOGY FOR WEIGHT CRITICAL APPLICATIONS”
BY
DR MANOJ GUPTA AND DR EUGENE WONG
NATIONAL UNIVERSITY OF SINGAPORE
ABSTRACT
Magnesium is the lightest metal that can be used for structural applications and is one of the most
abundant element in earth and universe. Inherent to use of magnesium is the reduction in fuel
consumption, carbon signature and a greener and more sustainable earth. Magnesium based
materials, in addition, exhibit superior damping, electromagnetic shielding and machining capabilities.
This make it a very promising material for transportation industry including aerospace sector. It is
widely anticipated that magnesium based materials will replace aluminium based materials in next
5-10 years in the same fashion as aluminium based materials replaced steels in late 1970s and 1980s.
Accordingly, the talk will make an attempt to highlight and educate people who are not so familiar
with the capabilities and significance of magnesium technology.
BIOGRAPHY OF SPEAKERS
Dr Manoj Gupta is an Associate Professor and former Head of Materials Division
of the Mechanical Engineering Department of National University of Singapore.
He did his PhD (Materials Science) from the University of California, Irvine,
USA (1992), and postdoctoral research at University of Alberta, Canada in the
same year. His current research interests include processing, microstructure
and properties evaluation of advanced structural materials. To his credit are:
(i) ‘Disintegrated Melt Deposition’ technique, a unique liquid-state processing
method, and (ii) ‘Hybrid Microwave Sintering’ technique, an energy efficient
solid-state processing method, to synthesize aluminium and magnesium lightmetal alloys/micro/nano-composites.
He has published over 390 peer reviewed research papers in various international journals and
owns two US patents related to development of processing techniques and advanced materials.
He has also co-authored four books, ‘Microwave and Metals’ and ‘Magnesium, Magnesium Alloys
and Magnesium Composites’, published by John Wiley and ‘Insight into Designing Biocompatible
Magnesium Alloys’ and ‘Composites and Metallic Amorphous Alloy Reinforcements in Light Metal
Matrices’ by Springer in 2015. He is also peer reviewer of 32 international journals related to
materials science. Dr Gupta has accumulated working experience in various countries such as USA,
Canada and India besides Singapore.
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Dr Eugene Wong is a Lecturer with the School of Mechanical and Systems
Engineering, Newcastle University since July 2011. He is based in the Singapore
Campus and is involved in the Mechanical Design and Manufacturing Engineering
degree programme which is offered in collaboration with Singapore Institute of
Technology.
Dr Eugene received his BEng and PhD degrees from the National University
of Singapore and was a recipient of NUS President’s Graduate Fellowship.
His research interests include the development of lightweight magnesium
composites, repair of composite materials, energy efficient microwave processing of materials and
additive manufacturing technologies.
He has co-authored a book on “Microwaves and Metals” and has published more 50 publications
in international journals and conferences. He is currently working on two Singapore Ministry of
Education funded research projects on Developing Magnesium-Rare Earth Materials for Energy
Savings Applications and In-situ Healing of Damaged Composite Aero-Structures. He is also involved
in design and final year projects with Singapore Armed Forces (SAF). In 2015, Eugene was awarded
SAF National Serviceman of the Year and volunteered to continue his national service under the
Expertise Conversion Scheme as a military expert.
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TRACK 3: STRUCTURES
“QUALIFICATION OF ADDITIVELY MANUFACTURED THERMOPLASTICS
FOR AVIATION AND SPACE APPLICATIONS”
BY
MR PHILLIP KEANE AND DR SUNIL CHANDRAKANT JOSHI
NANYANG TECHNOLOGICAL UNIVERSITY, SINGAPORE
ABSTRACT
As Additive Manufacturing (AM) techniques have increased in accuracy, enabling higher quality
end-use parts, at reduced lead time and cost, the aerospace industry has been quick to adopt AM.
Currently, AM components in aerospace are limited to non-critical applications due to the materials
constraints. New thermoplastics, such as ULTEM 9085, however, display mechanical characteristics
comparable to certain aluminium alloys and can be used for more demanding, load-bearing
applications.
This paper examines the physical limitations of ULTEM 9085, including dimensional inaccuracies
resulting from shrinkage during curing, and the differences between computer simulations of loads
and the real-life tests. Currently, AM plastic structures are simulated as injection molded homogenous
parts. Preliminary tests have shown that the real-life test articles fail at 20% less load than that
suggested by the simulations. This paper will examine the source of such errors and how they may
be compensated for.
Additionally, the paper looks at methods for embedding electronic hardware within AM structures,
which can facilitate increase in payload volume for spacecraft. The paper will deliberate on the
various trade-offs required when embedding electronics having low operating temperature inside a
high temperature 3D printing environment. It will use a custom made UAV as an example.
BIOGRAPHY OF SPEAKERS
Mr Phillip Keane graduated from Coventry University with a BEng in Aerospace
Engineering, before going on to work at Rolls Royce and Airbus Military on
Trent XWB and A400M projects respectively. After leaving Airbus, he received
a scholarship from the European Space Agency to study MSc in Space Science
at International Space University (ISU) in Strasbourg, France, where he was
introduced to CubeSats and 3D printing. During his time at ISU, he completed
an internship with US-based company, Made In Space, where he researched
zero gravity manufacturing techniques for hybrid metal/plastic systems.
He is currently pursuing a PhD at School of Mechanical & Aerospace Engineering in NTU focusing on
advanced manufacturing techniques and certification processes for hybrid metal/plastic systems,
specifically for use in the aerospace sector.
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Dr Sunil Chandrakant Joshi received his PhD from Monash University, Australia,
for his work on composites manufacturing processes. Currently, he is an
Academic Staff in the School of Mechanical & Aerospace Engineering at Nanyang
Technological University, Singapore. He has more than 130 international
publications to his credit so far. He is also an area editor for an Elsevier journal.
His research interests include fabric reinforced aerospace composites and
structures, multi-functional composites, numerical simulation and optimization
of composites manufacturing processes, analysis and testing of thermal controls
for micro-satellites, and thermo-mechanical analysis of coated and composite
structures.
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TRACK 3: STRUCTURES
“INNOVATIVE THIN PLY THERMOPLASTIC COMPOSITE FOR IMPROVED ILFT PROPERTIES”
MR BHUDOLIA SOMEN KUMAR, DR SUNIL CHANDRAKANT JOSHI
AND MR PAVEL PERROTEY
NANYANG TECHNOLOGICAL UNIVERSITY, SINGAPORE
ABSTRACT
Major aircraft manufacturers are extensively using laminated composite materials in rear fuselage,
wing ribs, wing centre-box and many more. Due to absence of reinforcement in through-thickness
direction, properties of laminated composites in transverse directions are essentially dominated
by the mechanical performance of the matrix material. Therefore these composites possess high
mechanical properties in in-plane direction, but lower interlaminar properties. Especially, Low
Interlaminar Fracture Toughness (ILFT) makes them susceptible to delamination.
In the current research, a novel composite system is conceptualized and manufactured with an
aim to improve the thickness properties without compromising the in-plane properties. The
detailed experimental investigation on determining ILFT properties of these thin ply carbon fibre
thermoplastic composites as well as thick fibre thermoset composites for benchmarking is carried
out. Quasi-isotropic composite laminates were manufactured using a cost effective, vacuum assisted
resin infusion process with a room temperature cure epoxy, and an acrylic liquid thermoplastic
resin, Elium. The thin ply/Elium composites have shown 30% and 72% higher Mode I ILFT properties
compared to the thick ply/ Elium and thin ply/Epoxy composites respectively. Surface morphological
studies were conducted to understand and differentiate the failure mechanisms in these composites.
The details of the composites fabrication, manufacturing, experiments conducted and the related
findings are discussed in the paper.
BIOGRAPHY OF SPEAKERS
Mr Somen Kumar Bhudolia received his MSc in Aerospace Engineering from
Nanyang Technological University, Singapore, and Technical University of
Munich, Germany (Joint Degree Program). He is currently pursuing PhD in
NTU, Singapore. To date, he has presented 8 conference papers and has 3
international publications. His research interests are design, fabrication and
testing of advance composite materials, thermoplastics, thin ply composites,
microwave curing of composites, Non-Destructive Testing (NDT) and fatigue
analysis.
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Dr Sunil Chandrakant Joshi received his PhD from Monash University,
Australia, for his work on composites manufacturing processes. Currently,
he is an Academic Staff in the School of Mechanical & Aerospace Engineering
at Nanyang Technological University, Singapore. He has more than 130
international publications to his credit so far. He is also an area editor for an
Elsevier journal. His research interests include fabric reinforced aerospace
composites and structures, multi-functional composites, numerical
simulation and optimization of composites manufacturing processes,
analysis and testing of thermal controls for micro-satellites, and thermomechanical analysis of coated and composite structures.
Mr Pavel Perrotey is currently working as Advanced Composites R&D
Engineer at Institute for Sports Research at Nanyang Technological
University. He received his MSc in Composite Materials at Imperial College
London in 2013 and Master in Mechanical and Industrial Engineering at
Arts et Métiers ParisTech in 2013. Mr Pavel is currently working on Carbon
Fibre Thin Plies with new Thermoplastic Resin for sports applications. His
research also focus on Resin Transfer Moulding (RTM) bladder molding
process for hollow Carbon Fiber Reinforced Plastic (CFRP) structures as well
as 3D printing of impact resistant cores for composites sandwiches.
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“HEALING TECHNOLOGY FOR AIRCRAFT COMPOSITE STRUCTURE REPAIR”
BY
DR HAMID SAEEDIPOUR
REPUBLIC POLYTECHNIC
ABSTRACT
The key feature of healing composite repair is the highly-engineered microencapsulated healing
agent. Healing technology with microencapsulated healing agents offers real potential for providing
long-lived structural polymers and composites. The microcapsules store not only the healing agent
but provide a mechanical trigger for the healing process when damage occurs in the host composite
material and the capsules rupture. The microcapsules must possess sufficient strength to remain
intact during processing of the host composite, yet rupture when the composite is damaged. High
bond strength to the host composite combined with a moderate strength microcapsule shell is
required. To provide long shelf-life, the capsules must be impervious to leakage and diffusion of
the encapsulated (liquid) healing agent for considerable time. These combined characteristics are
achieved with a system based on the in-situ microencapsulation. The addition of these microcapsules
to an epoxy matrix can provide an unique toughening mechanism for the composite aero-structures.
This project received a technology innovation fund from Singapore’s Ministry of Education in research
collaboration with Newcastle University for 2 years. The latest research outcomes of this project in
healing composite repair that is applicable to aircraft MRO industry will be introduced here.
BIOGRAPHY OF SPEAKER
Dr Hamid received his PhD and MSc degrees in Aerospace Engineering from
University of Manchester, UK. He has been working in Singapore, UK, Malaysia,
UAE and Iran over the past 20 years. Dr Hamid is a senior lecturer at Republic
Polytechnic since 2011. Concurrently, he is an adjunct faculty for Singapore
Institute of Technology (SIT) and a visiting lecturer for UK’s Newcastle University.
Dr Hamid is the project leader for ‘In-situ Healing of Damaged Composite
Aero-structures’ and received a technology innovation fund from Singapore’s
Ministry of Education in a research collaboration with Newcastle University.
So far, Dr Hamid presented 51 papers in Engineering and Technology and 27 in Management and
Education. He received JEC Asia 2015 Innovation Award, Singapore Excellent Service Award 2014,
and Engineering-In-Community Service Award 2014.
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“THE ART OF FORENSIC ENGINEERING IN AEROSPACE FAILURE”
BY
MS JUDY GOH ZHUDI
MATCOR TECHNOLOGY& SERVICES PTE LTD
ABSTRACT
Forensic engineering is one of the critical fields in the aerospace industry which involves rootcause analysis to be conducted in a timely manner to ascertain the cause of failures so as to
prevent breakdowns and disasters from recurring and aid in advancing engineering solutions.
This presentation will discuss how various analytical methods are being used in forensic
investigation to determine some common failure mechanisms such as fatigue, stress corrosion
cracking, and embrittlement cracking. Case studies will be presented to illustrate the use of forensic
engineering in failure investigation.
BIOGRAPHY OF SPEAKER
Ms Judy is a Senior Consultant in Matcor Technology & Services Pte Ltd
specializing in materials and corrosion, with responsibilities for research and
development, laboratory testing, failure analysis, corrosion and condition
assessment, fire and vehicle investigations, expert witness and litigations. She
has handled more than 3,000 case studies. Her investigations include cranes,
pressure vessels, lifting equipment, railway and aircraft systems, power
stations, automotive structures, marine and offshore installations.
Ms Judy is known to be an expert in technical and life assessment of statutory
equipment for extensions and provides consultation services for application of corporate level
approvals with Ministry of Manpower (MOM). She has been actively participating as a speaker in
national and world seminars. These include:
-

Aerospace Technology Seminar in 2013 organised by AELD,
Crane Safety Symposium in 2014 organized by WSH and MOM and
World Crane and Transport Summit in Amsterdam in November 2015 organised by KHL.
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“ADVANCED CERAMICS REINFORCED ALUMINIUM METAL MATRIX
COMPOSITES FOR THERMAL MANAGEMENT”
BY
MR VADUGAPPATTY SRINIVASAN DHARUN
NANYANG TECHNOLOGICAL UNIVERSITY, SINGAPORE
ABSTRACT
Low thermal conductivity is a primary limitation in the development of energy-efficient heat transfer
materials that are required in aerospace applications. In this paper we propose an innovative new
class of heat transfer material can be engineered by dispersing ceramic particles in conventional
Aluminium (AI) alloys. As fins are preferred to increase the heat transfer rate, there are lots of
interests to increase the efficiency. Recently, aluminium metal matrix composites have increased
the attention of material research community due to light weight and improved thermal properties.
Boron Nitride micro (BN) powders are combined with aluminium alloys to form Al-BN composites
via bottom pour stir casting process. Using pin fin apparatus, the temperature distribution on AlBN composites were investigated. The heat transfer study of Al 6061 T6 alloy was performed for
comparing the properties with fabricated composite. The result shows the significant improvement
in temperature distribution and it was due to high thermal conductivity of composites.
BIOGRAPHY OF SPEAKER
Mr Dharun Vadugappatty Srinivasan received his Bachelor’s degree in
Aeronautical Engineering from the Park College of Engineering and Technology,
India. He joined Selvam Composite Materials Research Laboratory as a Research
Assistant where he worked on development of new composite materials. He
was also a Teaching Assistant in the Department of Mechanical Engineering,
Selvam College of Technology, India from July 2014 to July 2015. With a year of
research experience, he is currently pursuing his joint MSc degree in Aerospace
Engineering from Nanyang Technological University-Technical University of
Munich, Singapore. He has contributed to two international and one national
conference papers. His research interests include development of new fiber architecture, advanced
& bio-composites and manufacturing.
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“THE EVOLUTION OF MILITARY AIRWORTHINESS IN EUROPE”
BY
MR JUAN M. ROMAN
AIRBUS DEFENCE AND SPACE
ABSTRACT
The European Union (EU) has no legal powers in matters of defence. The member states hold all
sovereignty in such matters. Military airworthiness is, obviously, affected by this legal status, and each
country has the responsibility of managing this topic. On the other hand, it is getting increasingly
difficult for the individual states to design and produce sophisticated air systems alone, and industrial
collaboration is the model developed along years. However, it has been difficult to standardise such
model due to the different airworthiness rules enforced in each country. This situation has forced to
develop, under the sponsorship of the European Defence Agency, a common airworthiness regulatory
frame largely based in the civil aviation system. This system, that is in the process of being finalised,
need to be implemented in the legal system of the different member states. This initiative which is
strongly supported by the industrial sector, and by some states outside the EU, has faced practical
difficulties and shall be proven to work. This paper analyses this initiative and the potential benefits
behind it for both, the authorities in the different countries and for the industrial actors.
BIOGRAPHY OF SPEAKER
Mr Roman is an Aeronautical Engineer who graduated from the Aerospace
Engineering High School, Polytechnic University of Madrid. Since 1984, he has
been a Flight Physics Engineer in the former CASA and Airbus Military. He
was the Senior Expert in Flight Physics disciplines and former Head of Loads
Department at CASA and Airbus Military.
In 2009, Mr Roman was appointed as the Head of Product Certification. After
the creation of Airbus Defence and Space in 2014, he was appointed as Chief
of Airworthiness for Transport and Mission Aircraft. Since February 2015, he
has been appointed as the Head of Product Integrity
Along his professional life, Mr Roman has participated in various aircraft programmes: light and
medium transport (C212, CN235, C295), heavy transport (A400M), combat: (F18, EF2000), transport
and tanker (A330-MRTT, A330-FSTA, UAS (Atlante)). From January 2014, he is also acting as Chairman
of the Military Airworthiness working group inside the European Association of Aerospace and
Defence Industries ASD.
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“DIAGNOSTIC, PROGNOSTIC, AND HEALTH MANAGEMENT SYSTEMS
AND ADVANCED ALGORITHMS FOR OPTIMAL VALUE”
BY
DR GREGORY HAGEN
UNITED TECHNOLOGIES CORPORATION, PRATT AND WHITNEY
ABSTRACT
Diagnostics, Prognostics, and Health Management (DPHM) is a maturing capability generating much
interest in the aerospace engine community. In particular, some military propulsion systems feature
a suite of advanced sensors, accompanying algorithms, and data storage infrastructure to support
high-level cost benefit trade analyses in addition to enabling condition based maintenance. The
decision to invest in DPHM capability is based on a business case that quantifies benefits in safety,
ownership cost, and readiness against any development, weight, and maintenance costs associated
with the DPHM design. Successful DPHM system design is driven by a “top to bottom” requirements
hierarchy: starting with highest level business case metrics, followed by DPHM system reliability
metrics which include detection effectiveness and false alarm rates, and ultimately leading to
component-level and algorithm-specific functional requirements.
In the deployment phases of PHM system design and maturation, data analysis is needed to support
each level of system design and validation. This includes, but may not be limited to, maintenance
data, fleet usage statistics, availability and readiness metrics, fault detection and isolation metrics,
trending of individual parameters, and targeted raw signal data capture. A non-trivial element of the
DPHM system design is the accompanying data capture strategy that supports all levels of validation
and enables efficient system updates to improve performance. Examples of advanced algorithms
for condition monitoring to support condition based maintenance will be discussed to highlight all
levels of system validation and design throughout the PHM capability development phases. Data
assessment ensures that all assumptions of the business case remain valid while maintaining safety
and readiness constraints and enabling future upgrades to the PHM system. These concepts are
expanded across all DPHM subsystems to include algorithm staging, database infrastructure, and
design for PHM information fusion, all of which are directly connected to high-level business case
metrics.
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Dr Gregory Hagen is Manager, Military Engines PHM Systems at Pratt & Whitney,
a United Technologies Company. Prior to joining Pratt & Whitney in 2011, he was
with United Technologies Research Center (UTRC). He holds a PhD in Mechanical
Engineering from the University of California at Santa Barbara, with an emphasis
on dynamical systems and controls. His areas of expertise include PHM system
integration, algorithms, signal processing, and risk modeling.
In addition to leading the F135 PHM System Design and Development, he has
managed programs sponsored by Air Force Research Lab, Office of Naval Research, and Navair. Prior
to joining UTRC, he was a post-doctorate research fellow at the University of California at San Diego
and holds a BSc in Mechanical Engineering from the University of Illinois at Urbana-Champaign. He
has authored 9 peer-reviewed journal papers, 20 conference papers, and one patent.
Dr Gregory started his career at UTRC in 2001, where he developed novel dynamic modeling
approaches for thermo-acoustic systems, contributing to augmentor and combustor fuel system
design improvements for the F135, F119, and PW6000. He joined Pratt & Whitney in 2011 as the
F135 DPHM Requirements and Validation Lead, responsible for leading the transition from scheduled
to condition based maintenance for the F135 program.
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“HIGH ALTITUDE MODIFIED CONVENTIONAL TURBINE ENGINES”
BY
MR PRADEEP DASS
SPACE ENGINE SYSTEMS INC.
ABSTRACT
Space Engine Systems has been developing the DASS Engine which is a conventional turbine engine,
heat exchanger with nano solid fuel injection technology for more than two decades. We have had
a major success in Nano Technology solid fuel injection. Heat exchanger is built in for high altitude
flying at and around 30km altitude at Mach 5. The same engine can be used to exit to space with
rocket mode. The engine is designed to take off like any other plane using turbine engines and then
swiftly get to around 30km altitude, where it will have a speed of around Mach 5 as the cruising
speed. The vehicle has the capability to store oxygen and also pick up oxygen during ascent. It uses
conventional fuel as well as nano solid fuel injection. The built-in heat exchanger is one of the most
efficient and the lightest of its kind in the world. The nano fuel also increases heat dissipation by the
injection process. Heat dissipation takes place in milliseconds from 1200 deg K to approximately 86
deg K.
BIOGRAPHY OF SPEAKER
Mr Pradeep Dass is the President & Chief Technical Officer of Space Engine
Systems Inc. of Edmonton, Alberta, Canada. He is a Mechanical Engineer and
holds numerous patents in the Oil & Gas equipment business as well as Space
Engine Systems. He and his team have been developing the Space Engine call
DASS Engine for more than two decades. It is now planned to be tested in
2017/2018. The Canadian Government is also funding the project as a partner
through Calgary University.
Mr Pradeep Dass is also the President & CEO of CAN-K Group of Companies Inc.
He has patented and developed the world’s first submersible twin screw multiphase pumps used in
the Oil & Gas Industry and various other Oil & Gas equipment.
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“INNOVATIONS IN ENGINE TECHNOLOGY”
BY
MR MARK PEASON
GENERAL ELECTRIC AVIATION
ABSTRACT
“Innovations in Engine Technology” is an overview presentation intended for engineering university
students and early engineering professionals that provides a general description of the evolution of
engine technology from the early days in flight up to present day. The presentation briefly describes
engine operation and material considerations with a brief overview discussion of technologies
incorporated in today’s gas turbine engines. Included is a brief discussion of advanced materials
required in today’s engines, recent history of aerodynamic design evolution and design considerations
in today’s engines, and recent evolution of combustion design and considerations to yield reduced
emissions and durability improvement. The presentation will provide the audience with a broad
understanding of the engineering disciplines associated with the gas turbine engines used in aviation
today.
BIOGRAPHY OF SPEAKER
Mr Mark leads the Military Propulsion and Power Engineering Department.
He is responsible for the military and industrial propulsion engineering
through the full product life cycle. This includes technology acquisition,
product creation, product qualification, and in service support. Prior to his
current role, Mr Mark was responsible for the conceptual and preliminary
design of the next generation commercial and military engines. This included
leading design and testing of all demonstration engine programs. He led the
identification and maturation of the essential technologies needed for future
commercial and military engines. His accomplishments include development
of the LEAP, PASSPORT and GE9X engines for commercial applications.
Mr Mark received his Mechanical Engineering Degree from Iowa State University, USA, in 1981.
He then joined General Electric on the Engineering Development Program. He completed the
Advanced Course in Engineering and received MSc Degree in Aerospace Engineering in 1989 from
the University of Cincinnati, USA. Mr Mark held positions of increasing responsibility in Advanced
Engineering primarily in aerodynamics, heat transfer and computational methods. He contributed to
the GE36, GE90 and NASP Programs. He led the Marine and Industrial Engine Systems Engineering
Organization. He was responsible for the engineering leadership and technical oversight for all aero
derivative engines including development of the LMS100.
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“EFFECT OF PRE-COAT GRIT BLASTING PROCESS ON COLD SPRAY COATING PROPERTIES”
BY
MR KOH PAK KENG
SINGAPORE INSTITUTE OF MANAGEMENT
ABSTRACT
Cold spray coating has established itself as a viable alternative repair process to address corrosion
issues for gas turbine engine fan cases. However, being a relative new coating process, the effect of
pre coating processes is not fully understood. The effect of pre-coat grit blasting of the substrate
on the mechanical properties and microstructures of the cold spray coatings was investigated. The
results showed that grit blasting may not enhance the micro-hardness or tensile adhesion strength
of the cold spray coating.
To further understand the phenomenon, an experimental study was also conducted to observe the
cold spray coating as it is built-up with the nozzle held stationary. Micro-structure analysis of the
cross-sectional area of the cold spray coatings obtained at nozzle dwell time of one, two, three, four
and five seconds respectively were performed. The results show that the cold spray process itself
has a pre-coat surface roughening effect on the substrate. This suggests that a pre-coat grit blasting
process which is typically employed in a conventional thermal spray process may not be necessary
in a cold spray process.
BIOGRAPHY OF SPEAKER
Mr Koh Pak Keng is the Head of Programme for Aerospace Cluster in SIM University
(UniSIM). Prior to joining UniSIM, he was a design engineer for General Electric
Aircraft Engines and the General Manager for ADCT Technologies Pte Ltd, a local
SME specialising in thermal spray coating, anodizing and chemical cleaning. He
graduated from Nanyang Technology University, Singapore, with a BEng and
MEng and is currently pursuing his PhD in NTU in the area of cold spray research.
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“TOMOGRAPHIC RECONSTRUCTION OF SUPERSONIC JET BY
USING BACKGROUND ORIENTED SCHLIEREN”
BY
MS NANDHINI RAJU AND MR S.MANOJ PRABAKAR
NANYANG TECHNOLOGICAL UNIVERSITY, SINGAPORE
ABSTRACT
High speed flows of air are of interest in aerospace propulsion and aerodynamics. Schlieren
visualization has been a standard means of visualisation for this purpose for several decades.
Background Oriented Schlieren (BOS) is a new technique which gives quantitative density field. It
requires still digital camera, structured background, and inverse tomographic algorithms. In this
study, the main aim is to improve the resolution of 3D density field by taking more images (72)
pair around (from 0 deg to 360 deg) supersonic jet (over expanded). To improve image resolution,
location of dot pattern and light source are changed during experiment. The computed value has
good agreement with schlieren images and theoretical calculations.
The methodology of this technique has three main steps to get 3D density field by using 2D image pairs.
Firstly, 2D image pairs are analysed by PIV lab codes to get a result of U and V displacements. Secondly,
U and V displacements are given as input for Poisson equation to get integrated density field. Lastly,
each angle’s image pair has its integrated value of density. By using Filter Back Projection Technique
(FBPT) in reconstruction algorithm, the 3D field can be created. By using schlieren technique, the
qualitative data of flow can be studied which took tremendous time to set up. However, tomography
technique will help to get result of quantitative as well as qualitative data within limited time. Hence,
improving this technique in the aerodynamic world will avoid expensive optical set up.
BIOGRAPHY OF SPEAKERS
Ms Nandhini Raju is pursuing her Master of Aerospace Engineering in NTUTUM Asia, Singapore. She is currently doing her thesis in National Aerospace
Laboratories (NAL), Bangalore, India. Ms Nandhini did her internship in the
Indian Institute of Technology Madras, India, where she learnt about tomography
technique. She also did her undergraduate project with MBDA missile system,
France, on continuous detonation rocket engine. One of her papers on tomography
technique has received acceptance from 54th AIAA Aerospace Sciences Meeting,
AIAA Science and Technology Forum, and Exposition 2016, San Diego, California.
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Mr Manoj Prabakar is a Research Scholar (Aerospace Engineering) at the Indian
Institute of Technology Madras (IITM), India. He worked as Project Associate
for 6 months in IITM. He is a graduate member of the Aeronautical Society of
India and has attended the 30th international symposium on shock wave, Tel
Aviv, Israel.
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“MSG-3, LEVERAGING COMMERCIAL AVIATION PRACTICES
TO BENEFIT DEFENSE PLATFORMS”
BY
MR MATHEW K. FAY
BOEING MILITARY AIRCRAFT
ABSTRACT
The Maintenance Steering Group – 3rd Task Force (MSG-3) analysis logic and collaborative approach
are the proven commercial standard for the development of aircraft scheduled maintenance programs.
MSG-3 is increasingly sought after for application to both new and in-service military platforms.
MSG-3 is recognised by operators, regulators and manufacturers worldwide for producing lean and
effective scheduled maintenance programs which ensure the design’s inherent safety and reliability
are realised at the minimum total cost - provided the analysis is well executed. Application of MSG-3
to existing aircraft platforms has consistently yielded significant savings in terms of expended labour
and scheduled time out of service, often accompanied by an increase in platform reliability. MSG-3
provides latitude for OEMs and operators to leverage their knowledge and experience within the
rigorous MSG-3 framework. Specific ground rules, assumptions, and the detailed procedures for
conducting the four analysis types (Systems/Powerplant, Structures, Enhanced Zonal, and Lightning/
High-Intensity Radiated Fields – L/HIRF) in addition to the governing administrative procedures are
documented within a Policy and Procedures Handbook (PPH). This PPH is developed and agreed to
by the Industry Steering Committee (ISC) called to oversee the analysis and comprised of the primary
stakeholders – the operators, the manufacturer, and the regulatory authorities.
BIOGRAPHY OF SPEAKER
Mr Matthew has over 30 years’ experience in military and commercial aviation
maintenance and engineering. He is the Technical Lead Engineer for Aircraft
Scheduled Maintenance within Boeing’s Military Aircraft Division. Prior
assignments include F-15 Fly-By-Wire integration analysis and several years
in R&D developing statistical analysis tools for scheduled maintenance task
interval determination and wireless structural health sensors - work resulting
in numerous patents. Mr Matthew has served as a Fleet Maintenance Program
Manager and Reliability Engineer for two major US airlines and is a member
of the Maintenance Programs Industry Group which oversees the continuous
development of the MSG-3 standard. He is a certified Six-Sigma Black Belt and a FAA rated Airframe
and Powerplant Mechanic with Inspection Authorisation. Mr Matthew was a USAF F-15 Crew Chief
and Maintenance Instructor. He holds two degrees – a Bachelor of Science in Aeronautics and a
Master of Science in Management – both with honors from Embry-Riddle Aeronautical University,
USA.
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“3D PRINTING – AN INNOVATIVE TECHNOLOGY SHAPING THE FUTURE OF AVIATION”
BY
DR JORG RISSIEK
SATAIR GROUP
ABSTRACT
The aerospace business is driven by the following factors: weight, cost, environmental impact and
load. Additive Layer Manufacturing (ALM), the technical name for 3D printing, is revolutionary in
that it impacts all four aspects of the business. The technology is proving to be a true game changer
for aircraft design and manufacturing.
Satair Group, together with Airbus, is at the forefront by using the latest innovative technology to
develop the area of 3D printing as a new technology for the aftersales business, even for out of
production or legacy aircraft programs. Out-of-production is a major opportunity for 3D Printing in
the spare parts business, offering a new solution for ensuring the availability of parts, but also active
aircraft programmes will benefit from the technology. The goal is to use the existing established
capabilities and to develop new logistics and even more effective business models for our customers.
Active aircraft programmes will benefit from the technology through reduced lead times, greater
flexibility in part supply, and the ability to produce optimised parts which were simply not possible
using traditional manufacturing techniques.
BIOGRAPHY OF SPEAKER
Since 2014, Dr Jorg Rissiek is the Vice President, Head of Corporate Strategy
and Projects, of Satair Group, a 100% Airbus affiliate. He is responsible for
driving the Satair Group’s strategic initiatives to become the global leader
in the commercial aircraft parts management business over the aircraft life
cycle across aircraft platforms.
From 2011 to 2014, he worked as the Vice President in Corporate Development
of the Airbus Group’s headquarters in Paris, Toulouse, focusing on the Airbus
Group’s corporate strategy, services strategy and development. From 2006
to 2011, he was Vice President Material and Logistics Operations in Airbus Customer Services at
Hamburg Airport, managing the interface to 300 Aircraft operators.
Dr Jorg has been a research affilitate in the Department of Economics at the Technical University in
llmenau, Germany. He has a degree in Economics, Diplom-Volkswirt, from Munster University with a
specialisation in Transport Economics.
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“AN INTEGRATED ARCHITECTURE OF LIVE, VIRTUAL CONSTRUCTIVE AND
AUTOMATED ELEMENTS FOR EXPERIMENTATION AND TRAINING
BY
MR SHAWN GOODFELLOW
ROCKWELL COLLINS
ABSTRACT
This presentation describe an architecture developed by the Advanced Technology Center (ATC) at
Rockwell Collins and the University of Iowa Operator Performance Lab (OPL) team to make use of both
real and virtual worlds for exploration of new technical and training paradigms for airborne systems.
The concepts are applicable to both military and civilian domains with applications extending from
Concept of Operations (CONOPS) development, to integration into the National Airspace Systems
(NAS). The architecture is based on a unique Live, Virtual, Constructive (LVC) experimental framework
built over the last six years between ATC, OPL and several government, academic and industry
partners. The most defining characteristics of this framework are its ability to flexibly accommodate
composable, prototype systems, and its online game-like persistence. Distributed operations with
heterogeneous systems were conducted, virtually uninterrupted, for three years.
The second important characteristic of the Rockwell Collins LVC framework is the sophistication of
the integration with live systems. The ATC has worked with OPL to integrate two LVC-enabled training
jets, an instrumented MI-2 helicopter and a Skunkworks QR425S Quadrotor UAS. The platforms have
been used to conduct CONOPS and technology experiments. The always-on network also includes
ground based flight simulators and a rich set of constructive (computer simulation) entities provided
by scriptable semi-automated forces software. The presentation describe our experience and
methods for creating this persistent network for research into Live, Virtual, Constructive, Automated
(LVCA) technologies.
BIOGRAPHY OF SPEAKER
Mr Shawn has been serving Rockwell Collins as Principal Marketing Manager
since September 2015. Prior to joining Rockwell Collins, he worked for 25 years
at CAE Inc., a Canadian manufacturer of simulation technologies and training
solutions. At CAE he held positions of increasing responsibility in Engineering and
Program Management in Montreal, San Francisco, Denver and Kuala Lumpur.
His main expertise is visual system engineering and and he has participated in
the development and installation of simulators for both fixed- and rotary-wing
aircraft. He has extensive experience managing government programs in both
North America and Asia.
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“USING IMMERSIVE VIRTUAL REALITY FOR AEROSPACE MAINTENANCE TRAINING”
BY
DR CHONG CHEE LEONG, DR KHOO ENG TAT, MR KHOO BENG KEAT
AND MR IAM TAN WVI HUAT
AVIATION VIRTUAL PTE LTD
ABSTRACT
In aircraft maintenance, inspection is visual in nature and conducted by inspectors. While inspection
reliability is fundamental for an effective maintenance system, it is less than 100% reliable because
of human fallibility. Training has been identified as the primary intervention strategy to improve
the quality and reliability of aircraft inspection, but it faces the increasing pressure of reduction in
duration; inadequate training arising from an insufficient formal diagnosis of the training needs; and
varying quality of knowledge acquired “on-the-job” depending on the trainer.
This paper presents the Immersive Virtual Reality (IVR) as a collaborative training tool for aircraft
inspection, using the DA-40 as an illustrative case. This technology offers a simulated 3D environment
for the user to interact with a virtual representation of the aircraft and presents information “justin-time” and “just-in-place”. It presents the opportunity of “learning-by-doing” through constructing
knowledge actively, autonomously and directly in the simulated work environment, makes training
more efficient by providing information when and where needed, and facilitates memorisation and
recall through similar virtual and real world visual cues and physical actions. The IVR also aids in
enterprise knowledge management by promoting the ‘‘best’’ field practices sharing among the
trainees and can simulate dangerous situations with no risk of injuries.
BIOGRAPHY OF SPEAKERS
Dr Chong Chee Leong, Managing Director of Aviation Virtual Pte Ltd was
previously the founding Dean of SIM University School of Science & Technology
and an Associate Professor in the NUS Business School. He graduated with a
First Class Honours in Civil Engineering from NUS and went on to do his PhD with
the Sloan School of Management at the Massachusetts Institute of Technology
(MIT), USA. He has been an academic for more than 20 years and had been
involved in various academic and administrative capacities with public tertiary
institutions and private education institutions. Dr Chong has many years of
experience developing, designing and deploying courses and programs in
various disciplines and the use of technology in teaching and learning. He worked with SAP to set up
the UniSIM-SAP e-learning Academy and had also been the Director of the NUS-SPRING Centre for
Best Practices, a technical consultant to the Asia Productivity Organisation in Japan, as well as was
the consultant to set up the Centre for Benchmarking for the Thailand Productivity Institute.
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Dr Khoo Eng Tat is the Executive Director of Technology Development of Aviation
Virtual Pte Ltd. He is responsible for new technology and product development,
including Virtual and Augmented Reality solutions for avaition maintenance,
building visualization and new industry verticals. Dr Khoo received his PhD (in
Electrical and Computer Engineering) at the National University of Singapore’s
Mixed Reality Lab. His research contribution on serious games won the ACM
SIGGRAPH Sandbox 2008 2nd Best Paper Award and his research has been
showcased at top conferences such as ACM SIGGRAPH and SIGCHI. He was
selected as the Dragon 100 Young Chinese Leader in 2011.
COL(Retired) Khoo Beng Keat is currently the Chief Executive Officer and
one of the three shareholders in MAJ Aviation Pte Ltd. He is an engineer
by training and has an extensive aerospace engineering background, with 35
years of experience in both military and civil aviation industry. He started
out initially as an a Licensed Aircraft Engineer with SIA and subsequently, he
moved on to serve in the Republic of Singapore Air Force for almost 25 years
as an Air Engineering Officer. He left RSAF with the rank of Colonel at age of
45, and has held many key appointments; particularly, Head Fighter Aircraft
Branch, and Commander Air Logistics Squadron in Tengah Air Base.
Mr Ian Tam Wvi Huat is the Director of Operations of MAJ Aviation Pte Ltd.
He is responsible for all maintenance activities in the General Aviation Centre
(GAC), which vaunt a first in the region double level aircraft parking carousel. He
lead a team of highly experienced Licence Aircraft Engineers (LAEs) to provide
a comprehensive range of flight line, hangar and base maintenance for a fleet
of Cessna, Piper and Diamond aircraft. Concurrently, Mr Ian is responsible for
all in-house technical training including aircraft type courses, human factor
related courses and specialised aircraft maintenance courses.
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“LIVE 3D VISUALIZATION: NEXT STEP IN AIRCRAFT INSPECTION
AND MRO ANALYTICS”
BY
MR ROGER KONG
KALIBRE GROUP
ABSTRACT
With the development of 3D visualisation and Augmented Reality (AR) for industrial applications, one
potential application is aircraft inspection. Instead of recording damage data in a form, the inspector
uses an AR application (which layers interactive, real-time contextual information onto the physical
aircraft) to input inspection notes and photos into the aircraft model. Entering or retrieving data via
a 3D model instead of a text-based document enables improved recording, streamlined inspections,
repair planning, and accurate parts ordering.
A solid (unlike surface polygon) model can be embedded with data. Each 3D part or assembly can be
linked to data sources such as part specifications, images, videos, web contents, sensors, live data
feeds, and enterprise information systems – where user can access by interacting with the model.
Service history can be visually represented on the model showing areas of concern or action items.
Such industrial “Internet of Things (IoT)” systems gather disparate data from multiple sources and
deliver actionable information to front-line staff for informed decision making - improving equipment
uptime. We are moving from failure analysis to real time visibility and eventually to predictive
analytics.
BIOGRAPHY OF SPEAKER
Mr Roger Kong is the CEO of Kalibre Group, a 3D simulation software and IoT
solution firm with focus in the automotive and aerospace sectors. He has
developed innovative training, simulation and documentation solutions for
systems ranging from tactical vehicles, armoured vehicles, artillery systems,
robotics to aerospace systems. Prior to joining Kalibre, he had served in the
defence science and military logistics organizations in charge of vehicle fleet
acquisition, engineering and sustainment.
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“UNDERSTANDING RETURN ON INVESTMENT AND COST DRIVERS FOR
AIRCRAFT VIRTUAL MAINTENANCE TRAINERS”
BY
MR CHRISTOPHER P. GIORDANO AND MR STEPHEN A. JACKSON
DISTI CORPORATION
ABSTRACT
In establishing the requirements for Virtual Maintenance Trainers (VMT), the primary consideration
must be the ability to meet the learning objectives allocated to the VMT. However, understanding the
relationship between the costs associated with those decisions and the Return on Investment (ROI)
must be clearly understood in order to assure the program can be accomplished within established
budgets. In the past, the actual cost information needed to quantify expected future costs and ROI
was difficult to obtain and assess due to the new nature of the technology. But now that VMTs have
been in service for almost 10 years for an ever-widening range of aircraft, sufficient information
is available to accurately assess cost and ROI implications. This paper discusses some of the main
cost drivers associated with the design, development, test, operations and support of aircraft VMTs
and relates them to the return on investment both financially and from a relative training efficiency
perspective.
BIOGRAPHY OF SPEAKERS
Since 1997, Mr Christopher has worked in the Training & Simulation industry
starting at the University of Central Florida Simulation laboratory conducting
simulator sickness studies for the U.S. Navy. He came to DiSTI in 1998 as an
application developer for the GL Studio visual interface software. He became a
Lead Engineer and Program Manager for 58 different visual programs including
the F-14, F-15K, F-16C/D, F/A-18C/D, F-35 JSF, CRJ200, Boeing 777, T-6, T-38,
L-39, UH-60A/L&M, HH-60/65 RFTD, SH-60F, OH-58D, AH-64D&J, CH47D, LCAC,
SpaceShip 2, Orion CEV, Jaguar LandRover NGI, and Nissan NVTS. Mr Christopher
went on to be the Product Manager for all of DiSTI’s commercial Human Machine
Interface products and has over 17 years of experience in developing high fidelity, high performance
visual interfaces and currently manages all of DiSTI’s International Business.
Mr Christopher is a Committee Member for the European ITEC Conference where he is the chair for
the Virtual Maintenance Training theme and Deputy Chair for the Conference since 2010. He holds
a Bachelor of Science degree in Finance from the University of North Carolina at Wilmington and a
second Bachelor of Science degree in Computer Engineering from the University of Central Florida
graduating with honors.
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Mr Stephen has worked in the Training and Simulation industry for over 40
years in a wide range of capacities, including engineering, training, business
development, program management, and marketing. He came to DiSTI in 2008
as the Vice President of Business Development and has played key roles in the
capture and execution of numerous virtual maintenance trainer programs, for
platforms including the F/A-18E/F, EA-18G, CH-147F, F-16C, F-15, AH-64D, UH72A, Stryker MGS, Gray Eagle UAS, PC-12, and LCAC. In addition to his business
development activities, Mr Stephen has performed as the Program Manager
and/or Program Director on several key programs, including the F/A-18E/F and
EA-18G Virtual Maintenance Trainers for the RAAF and U.S. Navy, P-8A Virtual Maintenance Trainers
for the U.S. Navy, CH-147F for the Canadian Forces, and F-16C Flight Line Crew Trainer and VMT
Proof of Concept for the Singapore Air Force. His experience prior to DiSTI includes working for
industry leading companies, including Link Simulation and Training, Reflectone, BAE Systems, CAE
USA, and Thales Training and Simulation. In 2014, he received the prestigious Lifetime Achievement
Award from the National Training and Simulation Association in recognition of his four decades of
contributions to the simulation and training industry.
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