


The Singapore Aerospace Technology and Engineering Conference (SATEC) 2018, held in conjunction with 
Singapore Airshow 2018, 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 engineers and researchers from MINDEF, RSAF, industry 
and academia to present and discuss key developments and advancements in aerospace technology and 
engineering. The theme for SATEC 2018 is ‘Shaping Aerospace Through Innovation’, 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, aviation companies and institutions.

This year, we are honoured to have Mr Neo Kian Hong, Permanent Secretary (Defence Development), Ministry 
of Defence, Singapore, to grace the occasion as our Guest of Honour. We are also honoured to have IGA Caroline 
Laurent, Director of Strategy, Directorate General for Armament (DGA), France, Air Chief Marshal Sir Stephen 
Dalton, President of the Royal Aeronautical Society (RAeS) and Mr Carl E. Burleson, Acting Deputy Administrator, 
Federal Aviation Administration (FAA) as our Distinguished Guest Speakers. Our Plenary Speakers are Dr. Peter 
Weckesser, Digital Transformation Officer at Airbus Defence and Space, Dr Alan H. Epstein, Vice President of 
Technology and Environment at Pratt & Whitney and ME7 Timothy Yap, Deputy Head Air Engineering & Logistics 
(Systems Engineering), Republic of Singapore Air Force.

We have also lined up more than 30 speakers from the military, 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 2018 will be an enjoyable, engaging and fulfilling experience for you.

Yours Sincerely,

PREFACE

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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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 organises 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 the main focus in the coming 
years. SIAE is supporting government efforts 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.

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 the 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. AELD also identifies, acquires and integrates new systems and platforms, draws up logistics plans, service 
instructions and policies, as well as performs quality assurance services.
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0730 Registration & Coffee / Tea

0830 Welcome Address

Military Expert 8 Francis Cheong 
Head Air Engineering and Logistics (HAEL), Republic of Singapore Air Force 
(RSAF)

Mr Lim Yeow Khee 
President, Singapore Institute of Aerospace Engineers (SIAE)

0840 Keynote Address by Guest of Honour

Mr Neo Kian Hong 
Permanent Secretary (Defence Development),  
Ministry of Defence, Singapore

0910 Speech by Distinguished Guest Speaker

IGA Caroline Laurent 
Director of Strategy, Directorate General for Armament (DGA)

0935 Speech by Distinguished Guest Speaker

Air Chief Marshal Sir Stephen Dalton 
President, The Royal Aeronautical Society (RAeS)

1000 Tea Break

1030 Speech by Distinguished Guest Speaker 

Mr Carl E. Burleson 
Acting Deputy Administrator 
Federal Aviation Administration (FAA)

1050 Plenary Session

Dr Peter Weckesser 
Digital Transformation Officer, Airbus Defence and Space

Dr Alan H. Epstein 
Vice President, Technology and Environment, Pratt & Whitney

Military Expert 7 Timothy Yap Soon Haw 
Deputy Head Air Engineering & Logistics (Systems Engineering), RSAF

1220 Lunch Break
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SESSION TIMING
TRACK 1 

Structures and  
Mechanical Systems

TRACK 2 
UAV/ Aerodynamics

TRACK 3  
Propulsion

TRACK 4  
Mission Systems/  
Virtual Training

TRACK 5  
Innovation and  

Applicable Technology

1330

Qualification of Zinc-Nickel as 
Alternative to Cadmium  
Mr Jean Pierre Chaix  
(DALIC SAS France)

Vision-Based UAV  
Formation Control  
Dr Sutthiphong Srigrarom  
(University of Glasgow  
- Singapore Institute of Technology)

Innovation in Propulsion Technology 
– ‘More Intelligent and More Electric’ 
Mr Conrad Banks  
(Rolls-Royce)

Detection Techniques Used in 
Periscope Detection Radars Installed 
On Board Maritime Patrol Aircraft 
Dr Lee Kar Heng  
(TBSS Center for Electrical and 
Electronic Engineering)

Tomorrow’s MRO  
– The Airbus Approach 
Dr Wolfgang Kortas  
(Airbus)

1400

Smart Restoration of Defects in 
Damaged Composite Aero-structures 
Dr Hamid Saeedipour  
(Republic Polytechnic)

Smart Drone Evolution:  
The Bright Future of the  
Flying Robots 
Mr Chen Junyu  
(Kiwi Information Technology Co., Ltd)

An Overview of Additive 
Technologies at GE 
Mr Karl Sheldon  
(GE Aviation)

Using Virtual Reality for Evidence–
Based Training in Aviation Line 
Operations: Moving from Error to 
Undesired State Management 
Dr Chong Chee Leong  
(Aviation Virtual Pte Ltd)

Automating the  
Visual Inspection of Aircraft 
Dr Mark Rice  
(A*STAR)

1430

Smearing Failure of  
Rolling Element Bearings 
ME4 Huang Guoquan  
(Republic of Singapore Air Force)

How many Unmanned  
Air Vehicles can fly in  
a given airspace? 
Dr Gerald Leng  
(National University of Singapore)

Testing and Commercialisation 
of Supersonic and Hypersonic Air 
Breathing Engine 
Mr Pradeep Dass  
(Space Engine Systems Inc.)

Managing Epistemic Uncertainties 
in the Underlying Models of System 
Safety Assessment for Socio-
Technical System 
ME6 Chris Leong Wai Kiat  
(Republic of Singapore Air Force)

Robotics and Automation for  
Airbase Field Operations 
Mr Paul Tan  
(ST Engineering)

1500 Tea Break Tea Break Tea Break Tea Break Tea Break

1530
Improving Efficiency  
of Aerospace Paint Shops 
Dr Mikail Khudiakov  
(PPG Aerospace)

Countering Drones  
– A SIGINT-based Solution 
Mr Amir Harel  
(Elbit EW and SIGINT)

Digital Transformation  
of the Aviation Enterprise 
Mr Todd Stiefler  
(GE Aviation)

Automatic Ground Collision 
Avoidance System 
Mr Edward M Griffin  
(Lockheed Martin Aeronautics)

AI-Powered Damage Assessment  
for Aircraft 
Mr Roger Kong  
(Kalibre Group)

1600

Effect of Spray Angle on  
Cold Spray Coating Properties 
Dr Koh Pak Keng  
(ECK Pte Ltd)

Enhancements to helicopter 
aerodynamics – An Leonardo-NTU 
Research Collaboration 
Dr Ng Bing Feng  
(Nanyang Technological University)

Innovations and Opportunities 
for In-Service Support for Military 
Propulsion Systems 
Mr Lars Seumenicht  
(Rolls-Royce)

Common Aperture Multispectral 
Spotter Camera (“Spectro XR”) 
Mr Vladimir Petrushevsky  
(Elbit Systems Electro-Optics ELOP)

A Robot Used in Aerial Working for  
Air Force and Aerospace Maintenance 
Dr Michael Zhou  
(Technology International company)

1630

Water-free Universal  
Surface Cleaner by Laser 
Prof Hong Minghui  
(National University of Singapore)

Linear Stability Analysis On the Effect 
of Rotation on the Suppression of 
Vortex Shedding Around One or Two 
Cylinders 
ME4 Tan Qi Zhi  
(Republic of Singapore Air Force)

A one-dimensional stage un-
stacking approach to reveal flow 
angles and speeds in a multistage 
axial compressor at the design 
operating point 
Mr Koh Fuhai Alan  
(Nanyang Technological University)

Go Direct Connectivity Services 
Mr Philip Hermann 
(Honeywell Aerospace)

Innovation in Maintenance operation 
through careful engineering of 
Technologies 
Mr Lim Tau Fuie  
(ST Aerospace)

1700 The Role of Residual Stress 
Characterisation in Manufacturing 
Process Development  
Dr Dennise Tanoko Ardi  
(A*STAR)

Design and Certification 
Considerations for Aerostat 
Operations in Singapore 
Mr Benjamin Ang Yong Xiang  
(Defence Science and Technology 
Agency)

SATEC 2018 CONFERENCE PROGRAMME 

SINGAPORE AEROSPACE ENGINEERING & TECHNOLOGY CONFERENCE 20186



SESSION TIMING
TRACK 1 

Structures and  
Mechanical Systems

TRACK 2 
UAV/ Aerodynamics

TRACK 3  
Propulsion

TRACK 4  
Mission Systems/  
Virtual Training

TRACK 5  
Innovation and  

Applicable Technology

1330

Qualification of Zinc-Nickel as 
Alternative to Cadmium  
Mr Jean Pierre Chaix  
(DALIC SAS France)

Vision-Based UAV  
Formation Control  
Dr Sutthiphong Srigrarom  
(University of Glasgow  
- Singapore Institute of Technology)

Innovation in Propulsion Technology 
– ‘More Intelligent and More Electric’ 
Mr Conrad Banks  
(Rolls-Royce)

Detection Techniques Used in 
Periscope Detection Radars Installed 
On Board Maritime Patrol Aircraft 
Dr Lee Kar Heng  
(TBSS Center for Electrical and 
Electronic Engineering)

Tomorrow’s MRO  
– The Airbus Approach 
Dr Wolfgang Kortas  
(Airbus)

1400

Smart Restoration of Defects in 
Damaged Composite Aero-structures 
Dr Hamid Saeedipour  
(Republic Polytechnic)

Smart Drone Evolution:  
The Bright Future of the  
Flying Robots 
Mr Chen Junyu  
(Kiwi Information Technology Co., Ltd)

An Overview of Additive 
Technologies at GE 
Mr Karl Sheldon  
(GE Aviation)

Using Virtual Reality for Evidence–
Based Training in Aviation Line 
Operations: Moving from Error to 
Undesired State Management 
Dr Chong Chee Leong  
(Aviation Virtual Pte Ltd)

Automating the  
Visual Inspection of Aircraft 
Dr Mark Rice  
(A*STAR)

1430

Smearing Failure of  
Rolling Element Bearings 
ME4 Huang Guoquan  
(Republic of Singapore Air Force)

How many Unmanned  
Air Vehicles can fly in  
a given airspace? 
Dr Gerald Leng  
(National University of Singapore)

Testing and Commercialisation 
of Supersonic and Hypersonic Air 
Breathing Engine 
Mr Pradeep Dass  
(Space Engine Systems Inc.)

Managing Epistemic Uncertainties 
in the Underlying Models of System 
Safety Assessment for Socio-
Technical System 
ME6 Chris Leong Wai Kiat  
(Republic of Singapore Air Force)

Robotics and Automation for  
Airbase Field Operations 
Mr Paul Tan  
(ST Engineering)

1500 Tea Break Tea Break Tea Break Tea Break Tea Break

1530
Improving Efficiency  
of Aerospace Paint Shops 
Dr Mikail Khudiakov  
(PPG Aerospace)

Countering Drones  
– A SIGINT-based Solution 
Mr Amir Harel  
(Elbit EW and SIGINT)

Digital Transformation  
of the Aviation Enterprise 
Mr Todd Stiefler  
(GE Aviation)

Automatic Ground Collision 
Avoidance System 
Mr Edward M Griffin  
(Lockheed Martin Aeronautics)

AI-Powered Damage Assessment  
for Aircraft 
Mr Roger Kong  
(Kalibre Group)

1600

Effect of Spray Angle on  
Cold Spray Coating Properties 
Dr Koh Pak Keng  
(ECK Pte Ltd)

Enhancements to helicopter 
aerodynamics – An Leonardo-NTU 
Research Collaboration 
Dr Ng Bing Feng  
(Nanyang Technological University)

Innovations and Opportunities 
for In-Service Support for Military 
Propulsion Systems 
Mr Lars Seumenicht  
(Rolls-Royce)

Common Aperture Multispectral 
Spotter Camera (“Spectro XR”) 
Mr Vladimir Petrushevsky  
(Elbit Systems Electro-Optics ELOP)

A Robot Used in Aerial Working for  
Air Force and Aerospace Maintenance 
Dr Michael Zhou  
(Technology International company)

1630

Water-free Universal  
Surface Cleaner by Laser 
Prof Hong Minghui  
(National University of Singapore)

Linear Stability Analysis On the Effect 
of Rotation on the Suppression of 
Vortex Shedding Around One or Two 
Cylinders 
ME4 Tan Qi Zhi  
(Republic of Singapore Air Force)

A one-dimensional stage un-
stacking approach to reveal flow 
angles and speeds in a multistage 
axial compressor at the design 
operating point 
Mr Koh Fuhai Alan  
(Nanyang Technological University)

Go Direct Connectivity Services 
Mr Philip Hermann 
(Honeywell Aerospace)

Innovation in Maintenance operation 
through careful engineering of 
Technologies 
Mr Lim Tau Fuie  
(ST Aerospace)

1700 The Role of Residual Stress 
Characterisation in Manufacturing 
Process Development  
Dr Dennise Tanoko Ardi  
(A*STAR)

Design and Certification 
Considerations for Aerostat 
Operations in Singapore 
Mr Benjamin Ang Yong Xiang  
(Defence Science and Technology 
Agency)

SATEC 2018 CONFERENCE PROGRAMME 

SINGAPORE AEROSPACE ENGINEERING & TECHNOLOGY CONFERENCE 2018 7



Mr Neo Kian Hong is the Permanent Secretary (Defence Development) in Singapore’s 
Ministry of Defence. He was appointed in June 2017. His portfolio covers defence 
research and technology, capability development and acquisitions, and defence 
administration. He also works as part of the senior management in the ministry to 
formulate and implement defence policies.   
 
An administrative officer, Mr Neo was the Permanent Secretary (Education 
Development) in the Ministry of Education from 2013 to 2017. He was the Chief of 
Defence Force (Singapore) from 2010 to 2013, and Chief of the Singapore Army from 
2007 to 2010.
 
Mr Neo is the Chairman of the Defence Science and Technology Agency and the 
DSO National Labs and a member of the National Research Foundation Board.
 
A graduate with a Bachelor of Engineering from the University of London, UK, he 
also holds a Master of Science from the MIT Sloan School of Management, USA. He 
attended both the Singapore and Indonesian Command and Staff Course. He also 
attended the Advanced Management Program at the Harvard Business School, USA.  
 
Mr Neo was awarded the Meritorious Service Medal (Military), the Public 
Administration Medal (Military)(Gold) and the Public Administration Medal (Military)
(Silver) (Bar). 
 

GUEST OF HONOUR

MR NEO KIAN HONG
PERMANENT SECRETARY (DEFENCE DEVELOPMENT)
MINISTRY OF DEFENCE, SINGAPORE

OPENING SESSION
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IGA Caroline Laurent was appointed Director of Strategy on 1st December 2014, 
in the Directorate General for Armament (DGA), the French Defense Procurement 
Agency. 

Caroline Laurent started her career at the Space and Missiles Directorate and 
held several positions in that Agency. She first managed satellite research and 
technology projects in oceanography, reconnaissance (visible, infra-red imagery, 
electromagnetic detection). In January 1992, she was appointed Program Manager 
on an ELINT/COMINT satellite program. In 1994, she held a strategic adviser position 
in the French Industry Ministry for European and French Space policy and was in 
charge of space research and technology programs in the MOD at the same time. 
From September 1995 to June 1999, she lived in Washington DC as a homemaker 
while her husband was posted as the Space Attaché to the French Embassy. In 2001, 
she was appointed Syracuse Program Manager and Head of all French military 
satellite communications related programs. In 2005, she was assigned Director of 
Military Operative Networks. From January 2007 to June 2011, she held the position 
of Director of the Aeronautical Programs Management Unit. She then served as 
Director of the Space and Information Systems Management Unit.

She graduated from the Ecole Polytechnique (France’s Polytechnical School) and 
from the Ecole Nationale Supérieure de l’Aéronautique et de l’Espace (Advanced 
National School for Aeronautics and Space) in 1987. She attended the Centre 
des Hautes Etudes de l’Armement (Center for Advanced Armament Studies) from 
September 2004 to July 2005.  She is the happy mother of 5 children and lives in 
Paris.

Her awards received include The French Legion of Honor in the rank of Officer and 
The French National Order of Merit in the rank of Officer.

 

DISTINGUISHED GUEST SPEAKER

IGA CAROLINE LAURENT
DIRECTOR OF STRATEGY
DIRECTORATE GENERAL FOR ARMAMENT (DGA) FRANCE

OPENING SESSION
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Air Chief Marshal Sir Stephen Dalton joined the Royal Air Force in 1976 after graduating 
with an honours degree in Aeronautical Engineering from Bath University.  His early 
career was spent as a frontline pilot on the Jaguar and Tornado aircraft. 

In May 2007, Air Chief Marshal Dalton was appointed as the strategic personnel 
(HR) director for the Royal Air Force and he was promoted Air Chief Marshal in April 
2009 and became Chief of the Air Staff in July 2009.  He was appointed a Knight 
Commander of the Most Honourable Order of the Bath (KCB) in 2009 and advanced 
to Knight Grand Cross of the Order of the Bath (GCB) in 2012. He stood down as Chief 
of the Air Staff in July 2013. 

Air Chief Marshal Sir Stephen Dalton was sworn into office in the Royal Court in 
March 2017 for his 5-year term of office as Lieutenant Governor of Jersey.

On the 11th May 2017, Air Chief Marshal Sir Stephen Dalton became President of 
The Royal Aeronautical Society for a one year fixed term position. The President of 
the Society provides leadership of the Council and of the Society in pursuit of its 
Objectives. The President holds a pivotal role at the Society upholding the values, 
and reputation of the Society as well as the interests of the members. The President 
is an Ambassador of the Society at key engagements, influencing the global 
standing of the Society in furthering the advancement of aeronautical art, science 
and engineering. 

Much of his career has involved the leadership of major change programmes in 
high profile positions and major multi-departmental projects within government. 
He also worked on high-level international programmes with professional bodies, 
major industry partners and overseas organisations and governments.  

DISTINGUISHED GUEST SPEAKER

AIR CHIEF MARSHAL SIR STEPHEN DALTON
PRESIDENT
THE ROYAL AERONAUTICAL SOCIETY

OPENING SESSION
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Mr Carl E. Burleson began serving as Acting FAA Deputy Administrator as of 
7 January, 2018. In this new role, he is the second highest-ranking official at the 
agency and is responsible for ensuring the safe and efficient operation of the largest 
aerospace system in the world, a system that operates more than 50,000 flights per 
day. He is also responsible for regulating the safety of equipment and operators of 
the U.S. aviation industry.

Prior to this assignment, Burleson had been the FAA’s Deputy Assistant Administrator 
for Policy, International Affairs, and Environment since 2011. In this role, he led the 
agency’s efforts to increase the safety and capacity of the global aerospace system 
in an environmentally sound manner. This includes leading the FAA’s strategic policy 
and planning efforts; coordinating the agency’s reauthorization before Congress; 
overseeing the national and international aviation policies, strategies, and research 
efforts in the environment and energy arenas; managing the FAA’s aviation activity 
forecasts, economic analyses, and regulatory evaluations; and, dealing with the 
aviation war risk insurance program.

Mr. Burleson has held the following FAA positions: Director of Environment and 
Energy (2001-2011); Chief of Staff for FAA Administrator (1999-2001); FAA Senior 
Representative for Northern Europe/United Kingdom of International Aviation 
in London, England (1994-1999); Manager of International Operations Branch, 
International Aviation (1992-1994); International Aviation Specialist of International 
Aviation (1990-1991); and Regulatory Economist/Loan Guarantee Specialist, Office 
of Policy and Plans (1989-1990).

Mr. Burleson holds a Master of Arts in Economics from University of Boston, Master 
of Arts in International Development from American University, and Bachelor of Arts 
in Government and Communications from University of Virginia. He was a finalist in 
the Public Service to America Awards in 2010 for his efforts in dealing with aviation 
environmental challenges. He is recipient of the Office of Secretary’s International 
Aviation and Safety Award.

DISTINGUISHED GUEST SPEAKER

MR CARL E. BURLESON
ACTING DEPUTY ADMINISTRATOR
FEDERAL AVIATION ADMINISTRATION (FAA)

OPENING SESSION
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ABSTRACT

The world-wide trend towards smart and digital solutions and products is moving ahead in all the various domains 
of our lives. As such, it is also impacting the aerospace industry with huge potential benefits for operations and 
in-service support. At Airbus Defence and Space, apart from managing our own digital transformation as a 
company, we are putting a tremendous amount of effort into the digital transformation of our products and 
services to help our customers benefit from these exciting developments. Based on our strong heritage in the 
defence business, we can offer tailor-made smart products and solutions to answer the specific requirements 
of our military customers. In addition, we can also draw from the broad experience of the whole Airbus Group 
to transfer smart developments from the civil to the military domain. The presentation will give an insight into 
the latest developments of smart products at Airbus Defence and Space, addressing aspects such as big data, 
augmented and virtual reality, as well as smart maintenance. In addition, it will also touch on Airbus Defence and 
Space’s experience in working with our customers on jointly making the digital transformation come true while 
still respecting the very specific requirements they naturally have.

BIOGRAPHY OF SPEAKER

Since March 2017, Peter Weckesser serves as Airbus Defence and Space´s Digital 
Transformation Officer. He joined Airbus from Siemens, where he has been the Chief 
Operating Officer of Product Lifecycle Management, leading the Siemens IoT and 
Digital Enterprise business and activities. Prior to this, he held various executive-
level positions at Siemens, being CEO of Industry Services, CEO of Value Service 
Business Unit, as well as Vice-President of “Human Machine Interface”. His experience 
in Siemens spans around 20 years.

Peter Weckesser holds a degree in Physics and a PhD degree in Computer Science, 
both from the University of Karlsruhe (Germany), although he also spent a year 
studying at the Armstrong State University in the USA as part of his education in 
Informatics. Born on 13 June 1968, Peter Weckesser is married with two children.

“DIGITAL TRANSFORMATION IN AEROSPACE AND DEFENCE”

BY
DR. PETER WECKESSER
AIRBUS DEFENCE AND SPACE

PLENARY SESSION
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ABSTRACT

Many think that in the 21st century, the world has entered the age of information, but aerospace has embraced 
IT since the dawn of the jet age. The then very latest hardware and software has been used to design and 
maintain the world’s air fleets over the past five decades. We have now entered the era of vast interconnection, 
computation, and storage – concepts underlying such popular terms as AI, the cloud, cyber-physical systems, and 
factory 4.0. Using aerospace propulsion as a context, this lecture traces the development of such ideas from the 
1950’s through today and speculates on the opportunities and challenges it holds for the future.

BIOGRAPHY OF SPEAKER

Dr Epstein is the Vice President of Technology and Environment at Pratt & Whitney 
(PW). He is responsible for coordinating technology and setting the direction 
for PW. He also provides strategic leadership in the investment, development, 
and incorporation of technologies that improve performance and reduce the 
environmental impact of Pratt & Whitney’s world-wide products and services.  He 
joined PW in 2007. Prior to joining PW, Dr Epstein was the R.C. McLaurin Professor 
of Aeronautics and Astronautics and Director of the Gas Turbine Laboratory at the 
Massachusetts Institute of Technology (MIT). He currently holds an appointment 
there as Professor Emeritus.

Dr Epstein has served on many panels and committees advising the US government. 
He is currently the Chair of the NASA Aeronautics and Space Engineering Board, and 
member of the NASA Advisory Council. He has won many international awards for 

his work in propulsion including the American Society of Mechanical Engineers (ASME) Gas Turbine Award, the 
ASME R. Tom Sawyer Award, the American Institute of Aeronautics and Astronautics (AIAA) Dryden Lectureship in 
Research, the International Gas Turbine Institute Gas Turbine Technology Award, and the Canadian Aeronautics 
and Space Institute Turnbull Lectureship.  Dr Epstein is a member U.S. National Academy of Engineering, an 
Honorary Fellow of the AIAA, and a fellow of the ASME and of the Royal Aeronautical Society.

“SHAPING AEROSPACE WITH INFORMATION TECHNOLOGY: THE EXAMPLE OF 
PROPULSION”

BY
DR. ALAN H. EPSTEIN
PRATT & WHITNEY

PLENARY SESSION
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ABSTRACT

Like many other organisations, the Air Engineering and Logistics Organisation (AELO), faces human resource 
challenges – there is never enough of it. We see technology as a key enabler that will allow us to do what we 
do now with less people. In this regard, AELO has identified three board technology areas, namely, (1) Robotics 
and Automation, (2) Digital Technologies and Data Analytics (DA) and (3) Unmanned Technologies, which 
hold significant promise in helping us do our work more effectively and more efficiently. This presentation will 
showcase some of our initial efforts in the three identified areas.

BIOGRAPHY OF SPEAKER

ME7 Timothy Yap is currently the Deputy Head of Air Engineering and Logistics 
(Systems Engineering) in the Air Engineering and Logistics Department. He is 
responsible for ensuring mission effective and cost efficient systems management of 
all aircraft platforms in the RSAF. Prior to this appointment, ME7 Timothy Yap has held 
a range of Command and Staff appointments. This includes being the Commander 
of 6 Air Engineering and Logistics Group, which is responsible for the maintenance 
of all helicopters operated by the RSAF. In addition to a Bachelor in Engineering 
Degree (Honours) from the National University of Singapore, ME7 Timothy has also 
been awarded a Masters in Defence Studies from King’s College, London and a 
Bachelor of Laws from the University of London (International Program).

 “LEVERAGING ON TECHNOLOGY IN AELO”

BY
ME7 TIMOTHY YAP 
REPUBLIC OF SINAPORE AIR FORCE

PLENARY SESSION
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ABSTRACT

The use of cadmium (Cd) in aerospace industry and Department of Defense (DoD) has been very successful for 
many years. The pros include excellent corrosion resistance, adhesion and lubricity characteristics. However, the 
cons are that it is toxic and carcinogenic. The United States (U.S.) and European Union (EU) therefore regulate the 
use of this metal. In U.S., Cd had been identified as occupational hazard in 1941 and regulations had increased 
steadily, with 7 Acts Control currently, to restrict Cd exposure to the environment. In EU, the use of Cd is banned 
in all plastics and some electronics. Its use is only allowed for aircraft and defence applications. Other countries 
are taking similar initiatives.

Zn-Ni alloy is today the most recognized alternative. The main benefits of electroplated Zinc-Nickel include: (1) 
wide range of thickness, (2) corrosion resistance similar to cadmium, (3) low impact on fatigue due to minimum 
hydrogen embrittlement, (4) meets most environmental restrictions, (5) applicable to components, consumables/ 
fasteners, brush repair, connector. The paper will present the latest steps of evaluation by Air Force Research 
Laboratory of a selective application of Zinc-Nickel with a no drip equipment, for touch up applications well 
suited for MRO of military and civil aircrafts.

BIOGRAPHY OF SPEAKER

Mr Jean Pierre Chaix has 20 years of experience in the Aviation & Defence industry. 
His experience includes leading teams to study & offer new surface finishing 
applications for production to organizations like Airbus Aircraft, Defence and 
Helicopter Divisions, BAE Systems, Cobham, Dassault, HAL, SAFRAN, and for military 
MRO for various Air Forces in Europe, Gulf region, India and USA as well as for 
commercial MRO for LHT, Iberia, SAS, Emirates, Qatar Airways, UTC. He had also 
overseen projects to fulfil REACH requirements on aluminium and steel materials, 
projects involving aluminium and titanium anodizing, Zinc-Nickel coatings and the 
development of the dripless selective process with Dalistick product line and its 
automation.

TRACK 1: STRUCTURES AND MECHANICAL SYSTEMS

“QUALIFICATION OF ZINC-NICKEL AS ALTERNATIVE TO CADMIUM”

BY
MR JEAN PIERRE CHAIX
DALIC SAS FRANCE

BREAKOUT SESSION

SINGAPORE AEROSPACE ENGINEERING & TECHNOLOGY CONFERENCE 2018 15



ABSTRACT

This paper is in the area of structural healing technology with a focus on smart and sustainable composite repair 
techniques on aero-structures. It provides approaches to repair both barely visible damages, which are internal 
and visible surface defects of the laminate. A repair technique is being developed for in-situ repair of low-velocity 
impact damage (LVID) in aircraft composite structures made from carbon-fiber reinforced polymer (CFRP). A low-
viscous resin injection system with a flexible vacuum chamber (FVC) and a low-viscous resin infusion system 
have been developed for the repair of damaged specimens made of 16, 24 and 32 ply Prepreg laminates. 
Non-destructive testing (NDT) has been done on pristine, damaged and repaired specimens using Ultrasound 
C-scan and Infrared Thermography equipment. Destructive tests for mechanical strength evaluation and the 
compression-after impact (CAI) tests have been conducted on pristine, damaged and repaired specimens to find 
the strength recovery and repair efficiency of various repair methods. The low-viscous resin injection method 
using the flexible vacuum chamber and the blended healant of Epo-Tek 301 and Nanoforce-100 achieved the 
highest repair efficiency of 79.3%.

BIOGRAPHY OF SPEAKER

Dr Hamid is a Senior Lecturer at Republic Polytechnic’s School of Engineering. He 
received his PhD and MSc degrees in Aerospace Engineering from University of 
Manchester. He has 15 years of working experience at 5 universities and polytechnics 
and 7 years of industry experience in aircraft design and manufacturing. He has over 
90 papers in aerospace and mechanical engineering, aviation management and 
engineering education. Dr Hamid is the project leader for ‘In-situ healing of damaged 
composite aero-structures’ in collaboration with Newcastle University Singapore, 
for which he was conferred the Crescendas Medal for Outstanding Applied Physics 
Research from Institute of Physics, Singapore in 2017.  He also received the MOE 
Outstanding Innovator Award 2017 and the Most Innovative Project Award 2015 
from JEC Group France.  
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“SMART RESTORATION OF DEFECTS IN DAMAGED COMPOSITE AERO-STRUCTURES”
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ABSTRACT

The onset of scuffing which is the nature of smearing was studied using a mini-traction rig that allows the usage 
of a new contra-rotation method. The method decouples the entrainment and sliding speed to provide a harsh 
condition. Tests were conducted using a ball-on-disc setup with different loads and a step function of increasing 
sliding speed. Studies were conducted to understand the influence of increased real surface roughness from Ra of 
5 nm to 150 nm and the quality of 5 fully formulated aviation oils with additives.

The critical total temperature, frictional intensity power (FPI) and friction power (FP) were calculated using the 
recorded friction coefficients. Higher roughness led to improved scuffing resistance with the increment of critical 
total temperature from 175°C to 300°C. For the FPI and FP, the rough surface produced a narrower band of values 
even though there was no critical value obtained.

For the 5 fully formulated aviation oils, the Turbine Oil (TO), Standard turbine oil (STD), High Thermal Stability 
turbine oil (HTS), EE turbine oil (EE) and Helicopter Gearbox oil were tested. All 5 oils showed improvement in 
scuffing resistance. The critical total temperature for TO, STD, HTS and EE oils were 192°C, 226°C, 208°Cand 209°C 
respectively with no critical FPI and FP values. The critical total temperature of the Helicopter Gearbox oil was 
found to be 275°C and the FPI and FP were found to be 200 MW/m2 and 17 W respectively.

BIOGRAPHY OF SPEAKER

ME4 Huang Guoquan is an Air Force Engineer. He joined the RSAF in 2010 and 
worked on the maintenance of weapon systems on-board the RSAF’s fleet of AH-64 
Apache. ME4 Huang graduated from Imperial College London with Master of Science 
in Advanced Mechanical Engineering with Merit, and Bachelor of Engineering 
(Mechanical Engineering) from Nanyang Technological University with First Class 
Honours.
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ABSTRACT

The presentation will focus on developing trends in aerospace paint hangar operations and the ways coating 
suppliers can help aircraft OEMs and MROs meet the new challenges.  In particular, two topics will be presented 
in detail. First, Accelerated cure paint systems – Curing represents up to 20% of the aerospace paint hangar 
time and is the major bottleneck in the production process.  UV cure is one of the promising technologies for 
significantly reducing drying time.  Various UV curable technologies such as 1K UV cure, 2K dual cure, 2K latent 
cure, and 2K UV accelerated cure will be reviewed.  2K UV and thermally accelerated cure clearcoat and topcoat 
prototypes recently developed by PPG will be described. Second, Robotic paint application –Rotary Bell has been 
the standard painting technique in the automotive industry for a few decades and it’s now being considered for 
the aerospace field.  It allows to achieve a better quality of finish and more consistent appearance, reduce paint 
usage and waste, and increase the safety of the paint hangar operations.  Summary of the application studies for 
complete aerospace systems (primer, intermediate coat, basecoat, clearcoat) recently performed by PPG will be 
presented.

BIOGRAPHY OF SPEAKER

Dr. Mikhail Khudiakov is the Global Technology Manager at PPG with the focus 
on Advanced Aerospace Coatings.  Mikhail has more than ten years of experience 
in coatings development including polysiloxane, epoxy, urethane and polyurea 
chemistries.  Mikhail holds a PhD degree in Chemistry and Materials Science from the 
University of Wisconsin – Madison, USA and BS degree in Chemistry from Moscow 
State University, Russia.  Prior to joining PPG, Mikhail worked at Johnson Matthey 
Fuel Cells, SDC Technologies (wholly owned subsidiary of Mitsui Chemicals), and 
Custom Building Products.

TRACK 1: STRUCTURES AND MECHANICAL SYSTEMS

“IMPROVING EFFICIENCY OF AEROSPACE PAINT SHOPS”

BY
DR MIKHAIL KHUDIAKOV
PPG AEROSPACE

BREAKOUT SESSION

SINGAPORE AEROSPACE ENGINEERING & TECHNOLOGY CONFERENCE 201818



ABSTRACT

Preliminary study demonstrates the technical viability of the cold spray process as an alternate repair method to 
address corrosion and erosion issues for aircraft components. However, being a relatively new coating process, 
the effect of spray angle on the properties of the coating needs to be better understood. As aircraft components 
that are cold sprayed usually come in complex shapes and sizes, it is difficult to ensure that the spray angle is 
consistently normal to the surface of the component. As such, the effect of the spray angle on the microhardness, 
tensile adhesion strength, and microstructure was examined. Results indicated that the effect of off-normal 
spraying has minimal impact on tensile adhesion strength and a positive effect on the microhardness of the 
coating. Furthermore, the relative coating efficiency of the cold spray process at various spray angles was also 
evaluated. Significant detrimental impact on the relative coating deposition efficiency was observed for spray 
angles smaller than 60°.   

BIOGRAPHY OF SPEAKER

Dr. Koh Pak Keng is the Chief Technology Officer of ECK Pte Ltd and oversees 
the development of technology and its adoption. Prior to that, he was the Head 
of Programme for Aerospace Cluster in Singapore University of Social Sciences 
(previously SIM University), design engineer for General Electric Aircraft Engines and 
the general manager for ADCT Technologies Pte Ltd. He graduated from Nanyang 
Technology University with a PhD in the area of cold spray research. 

TRACK 1: STRUCTURES AND MECHANICAL SYSTEMS

“EFFECT OF SPRAY ANGLE ON COLD SPRAY COATING PROPERTIES”

BY
DR KOH PAK KENG, ASSOC PROFESSOR NG HEONG WAH, 
ASSOC PROFESSOR PHILIP CHEANG, MR KELVIN LOKE
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ABSTRACT

Methods of large-scale cleaning are very much sought after. A good cleaning method comprises of three major 
criteria: (1) thorough cleaning with no contaminant particles left behind, (2) controlled cleaning where the area 
and depth of cleaning are precise, and (3) efficient cleaning. Conventional cleaning methods such as abrasive 
cleaning and wet chemical cleaning do not perform well for the first two criteria. Furthermore, both examples 
produce by-products and pose a threat to our environment. Laser cleaning technology, which uses a highly 
controllable laser beam to vaporize contaminants off the surface of material, could be a better substitute to 
conventional cleaning methods. It enables the realisation of a highly controllable cleaning. At the same time, 
laser beam generation consumes much less electricity than conventional abrasive cleaning methods, as there is 
no mechanical movement involved. Also, laser cleaning method is environmentally friendly, it does not produce 
by-product from the cleaning process. This presentation will include a brief introduction to laser cleaning 
technique and its general principles, and explore some of the high-impact potential industrial applications. The 
presentation will also show some of the laser cleaning prototypes.

BIOGRAPHY OF SPEAKER

Prof. Hong Minghui specializes in laser microprocessing & nanofabrication, optical 
engineering and applications. He has co-authored 10 book chapters and over 400 
scientific papers. He has also been granted 26 patents and given more than 60 talks 
in international conferences. Prof. Hong was invited to serve as an Editor of many 
journals including Light: Science and Applications (Nature Publishing Group). He 
is Simon Industrial and Professional Fellow of the University of Manchester, UK. 
Prof. Hong is a Fellow of Optical Society of America (OSA), International Society for 
Optics and Photonics (SPIE), and Institute of Engineers, Singapore (IES). He is also 
a Founding Fellow and Vice President of International Academy of Photonics and 
Laser Engineering (IAPLE). Additionally, he is the Chairman of an NUS spun-off 
company: Phaos Technology Pte. Ltd.

TRACK 1: STRUCTURES AND MECHANICAL SYSTEMS

“WATER-FREE UNIVERSAL SURFACE CLEANING BY LASER”

BY
PROFESSOR HONG MINGHUI
NATIONAL UNIVERSITY OF SINGAPORE
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ABSTRACT

Residual stresses are stresses which are retained in a stationary body and at equilibrium with its surrounding. 
They are introduced into components or assemblies through thermal, chemical and mechanical processes. 
As such, most manufacturing processes (forging, machining, surface treatment, joining) introduce residual 
stresses that can be beneficial (improved fatigue life) or detrimental (distortion, cracks). This makes residual 
stress characterisation critical to the success of process developments. This paper looks into commonly utilised 
residual stress characterisation techniques and their application on surface enhanced materials, typically used 
in aero-engine, where distribution of residual stresses is a key desirable outcome. Almen measurements are 
currently relied upon heavily for estimation of intensity of surface enhancement processes designed to introduce 
compressive residual stresses. While the system provides convenience, its ability to correctly predict the amount of 
stresses in the surface is not consistent particularly when different materials are being considered. Residual stress 
characterisation removes such ambiguity by elucidating the actual distribution of residual stresses in the material 
that can be directly linked to fatigue life. This paper seeks to discuss relative advantages and disadvantages of 
these characterisation techniques that can be used in surface enhancement process development. 

BIOGRAPHY OF SPEAKER

Dr. Dennise Ardi completed his undergraduate studies at Nanyang Technological 
University in 2011, majoring in aerospace engineering. He was awarded the Dorothy 
Hodgkin Postgraduate Award (DHPA) from EPSRC and Rolls-Royce to pursue his 
doctorate at the Rolls-Royce’s University Technology Centre (UTC) within Swansea 
University, UK. During this study, he looked into the intimate relationship between 
surface topography and its impact on mechanical performance of nickel based 
alloys. At the end of his postgraduate studies, he was recognised as the best PhD 
student in Materials Research Centre, Swansea, UK. Dr Ardi joined the ARTC as the 
development scientist for mechanical characterisation in 2014. Since then he has 
been developing residual stress measurement capabilities such as X-ray diffraction 
and hole-drilling.
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“THE ROLE OF RESIDUAL STRESS CHARACTERISATION IN MANUFACTURING 
PROCESS DEVELOPMENT”

BY
DR DENNISE TANOKO ARDI
AGENCY FOR SCIENCE, TECHNOLOGY AND RESEARCH, A*STAR
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ABSTRACT

Conventional Unmanned Aerial Vehicle (UAV) formation requires radio communication between the UAVs and 
the ground control station. However, noise and interruption in the communication links may result in severe 
consequences. In this paper, vision-based formation control is introduced to eliminate the problems mentioned 
earlier. Individual UAV with a camera on-board can detect its neighbouring UAVs by implementing the concept of 
the Histogram of Oriented Gradients (HOG) descriptors and cascade classifiers. Image processing such as removal 
of shadow is applied to improve the detection rates. Upon successful detection, the Leader-Follower formation 
theory is applied to allow the follower UAV to distinguish and follow the path of the leader UAV. Lastly, to control 
the movement of the UAVs, a flight controller is designed and implemented on Simulink, based on the formation 
control requirements.

BIOGRAPHY OF SPEAKER

Dr Sutthiphong Srigrarom “Spot” is currently working at University of Glasgow 
Singapore in partnership with Singapore Institute of Technology, as an associate 
professor in Aerospace Systems. Prior to this, he worked for the Boeing commercial 
airplane company in Seattle during his graduate study. Before joining UGS-SIT, Dr 
Spot was at Nanyang Technological University (NTU) and SIM University. He was 
a visiting professor at MIT, University of Toronto, National Cheng Kung University, 
Konkuk University and Kasetsart University. He is an associate editor of Journal 
of Unmanned Systems Technology. He has published approximately 40 journal 
and 30 conference papers (as of 2012). His research areas include: (1) Unsteady 
Aerodynamics, Flapping Wing MAV, (2) Bio-inspired Fluid Mechanics Flying/
Swimming studies, (3) Unmanned Aerial Vehicle/Micro Aerial Vehicle, (4) Vision-
based Navigation, Swarming of UAVs (5) Rotary Wing Aerodynamics, Blade designs, 
(6) Wind/tidal turbine designs for renewable energy, (7) Fluid-Structure Interaction, 

Aero-/Hydro-elasticity (8) Computational Fluid Dynamics and Finite Element Analyses applications for industrial/
practical problems.

TRACK 2: UAV / AERODYNAMICS

“VISION-BASED UAV FORMATION CONTROL”

BY
DR SUTTHIPHONG SRIGRAROM
UNIVERSITY OF GLASGOW IN PARTNERSHIP WITH SINGAPORE INSTITUTE OF TECHNOLOGY
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ABSTRACT

Robotic and computer power have evolved tremendously in the last decade, resulting in numerous and different 
kinds of smart devices appearing in our daily lives. Amidst this context, we are seeking to empower robots to 
evolve more and benefit more people. Hence, we target drones - the flying robots, given its growing market 
and the various scenarios it could be used for in industries. The main challenge here is quality and stable 
communications across devices.

Our vision and approach is to tremendously enhance drones’ data collecting processes by offering a qualitative 
software and network, to allow multi-people and multi-devices co-operations, as well as the powerful self-
organised network, and then integrate cloud computing, computer vision, deep learning with drones. By doing 
this, we will be empowering drones to intelligently execute missions in complex industrial scenarios.

During this process, we found and learnt various applications of leading smart drones in both China and the 
United States, as well as the important roles they will play in the commercial and public service fields. We believe 
that combining smart devices, hardware with powerful software, is the trend happening worldwide which will 
benefit generations of people.

BIOGRAPHY OF SPEAKERS

Chen Junyu is the CEO and Co-Founder of Kiwi Information Technology Co., Ltd. 
He founded the company with Li Bingjun (Cash Lee) in Guangzhou, China, in 2014. 
Kiwi Information Technology has been focusing on drone-based software systems 
since 2015 and has published Mesh, a multi-platform application, in 2017. It grants 
commercial drone clients the ability to use drones with great features such as multi-
controlling, automatic flying, data collecting, cloud computing and self-organising 
networks with other smart devices. The software systems were opened for the 
world’s leading drone manufacturer, DJI, and Kiwi is now partnering with many 
leading enterprises in China, such as China Southern Power Grid, Vanke, Sinopec 
Group, et cetera.

TRACK 2: UAV / AERODYNAMICS

“SMART DRONE EVOLUTION: THE BRIGHT FUTURE OF THE FLYING ROBOTS”

BY
MR CHEN JUNYU
KIWI INFORMATION TECHNOLOGY CO., LTD.

Liu Zhexuan is the Co-Founder of Kiwi Information Technology Co., Ltd. He graduated 
from the University of Wisconsin, Madison, with a Bachelor degree in Computer 
Science & Computer Engineering. He then specialised in Machine Learning and 
Computational Perception & Robotics in a Master degree programme offered by 
Georgia Institute of Technology. He has been working in Microsoft Corporation 
Cloud & Enterprise Department for two years, and participated in the product 
development for Microsoft Dynamics. He has also hosted offline meetings and 
drone salons for developers, to share information on software development in the 
drone industries.
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ABSTRACT

The paper examines the technicalities of multiple UAV operations from the viewpoint of the underlying flight 
dynamics and physical constraints of moving in a defined airspace. Simulation results are presented and possible 
physical laws relating the probability of collision with the UAV density, speed and size will be proposed.  Implications 
for design of UAV air regulations with reference to CAAS guidelines and FAR part 107 will be discussed.

BIOGRAPHY OF SPEAKER

Dr Gerard Leng is an Associate Professor with the Mechanical Engineering 
Department, National University of Singapore.  His research interests include flight 
dynamics, guidance, control and cooperative systems.

TRACK 2: UAV / AERODYNAMICS

“HOW MANY UNMANNED AIR VEHICLES CAN FLY IN A GIVEN AIRSPACE?”

BY
DR GERARD LENG
NATIONAL UNIVERSITY OF SINGAPORE

BREAKOUT SESSION

SINGAPORE AEROSPACE ENGINEERING & TECHNOLOGY CONFERENCE 201824



ABSTRACT

The capabilities once reserved for big organisations and militaries are now in the hands of various terror groups. 
These groups are using high-performance commercial drones to gather intelligence and launch strikes at people 
and vehicles on the ground.

A commercial drone purchased on eBay arrives ready to begin gathering intelligence and quality visual images 
from afar. Criminal organisations are even using drones for the smuggling of drugs into jails and between borders.

Elbit electronic systems understood that Militaries and Home Land Securities needed a defence mechanism 
against commercial drones. Hence, they developed ReDrone based on a SIGINT passive detection capability 
combined with an EW defeat system. ReDrone detects the presence of drones using RF sensors and disrupts their 
communications and navigational systems.  The presentation will provide details on the different detection and 
defeating approaches (active and passive).

BIOGRAPHY OF SPEAKER

Mr Amir Harel is the Research and Development Manager of Spectrum Control 
Department in Elbit Systems EW and SIGINT . He graduated with a B.Sc in Electrical 
Engineering from University of Tel Aviv in 2003 and obtained a M.Sc in Management 
from Holon Institute of Technology in 2011. He has been with Elbit Electronic 
Systems for 13 years and his specialisation is in the field of EW COMINT/DF Systems, 
SIGINT Systems and Spectrum Control Systems.

TRACK 2: UAV / AERODYNAMICS

“COUNTERING DRONE – A SIGNIT BASED SOLUTION”

BY
MR AMIR HAREL 
ELBIT ELECTRONIC SYSTEMS LTD.
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TRACK 2: UAV / AERODYNAMICS

“ENHANCEMENTS TO HELICOPTER AERODYNAMICS – AN LEONARDO-NTU 
RESEARCH COLLABORATION”

BY
DR NG BING FENG
NANYANG TECHNOLOGICAL UNIVERSITY

ABSTRACT

This paper will present the status of the research collaboration between Leonardo Company and Nanyang 
Technological University (NTU). As a key player in Aerospace, Defence and Security, Leonardo company is 
involved in the collaboration with NTU through its helicopter division, AgustaWestland. Three focus areas of 
collaborative research have been identified, looking into vortex generators (VGs), exhaust-fuselage interaction 
and fire suppression. The project includes both numerical and experimental investigations (PIV and surface flow 
visualizations), and preliminary numerical findings from the first year of the collaboration will be reported. In this 
paper, the focus will be on drag reduction through VGs where various configurations that are attached to the 
ramp of the helicopter are simulated to minimize flow separation. Additionally, it will present on fire suppression 
modelling and current progress on exhaust-fuselage interaction to identify heat signatures to mitigate 
aeromechanical problems.

BIOGRAPHY OF SPEAKER

Dr Ng Bing Feng is Assistant Professor with the School of Mechanical and Aerospace 
Engineering in Nanyang Technological University. He received his PhD from 
Imperial College London under the sponsorship of the Singapore National Research 
Foundation Energy Innovation Programme Office (NRF EIPO). Over the years, he 
has developed his own numerical model for unsteady aerodynamics, structural 
vibration, aeroelasticity and load analysis on flexible turbine blades, for which the 
results were presented at leading conferences and published in top-notch journals 
in the field of wind/marine energy. His current research interest is in aeroelasticity, 
helicopter dynamics, building and environment engineering and energy systems.
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ABSTRACT

Vortex shedding around bluff bodies has been posing a great challenge for many engineering applications 
and many control measures have been suggested to suppress it. In this thesis, the effect of rotation on vortex 
shedding suppression for one and two cylinders will be investigated. The study will be conducted using linear 
stability analysis. For a single rotating cylinder, it is found that vortex shedding can be suppressed at non-
dimensional rotation rates beyond 1.89 and 1.82 for flows of Re=200 and Re=100 respectively. Furthermore, the 
author proposed that vortex shedding can be suppressed when the non-dimensional rotation rate is beyond 
2.1 for Reynolds numbers up to 9000. However, more computations have to be conducted for various Reynolds 
numbers to verify the author’s proposal. For two rotating cylinders, the effects of rotation and gap spacing 
between the cylinders were investigated. The flow around the two cylinders were to be fixed at Re=100 and the 
gap spacing between them were varied with g=1,3 & 5. It was noticed that for static cylinders at g=1, the critical 
Reynolds number of first instability increases to 52. However, at g=3 and g=5, the critical Reynolds number of first 
instability for static cylinders remains the same as that of a single static cylinder (Recr≈47). When rotation is added 
to the two cylinders at g=1,3 & 5, the critical non-dimensional rotation rates were 1.29, 1.64 and 1.70 respectively, 
which were lower as compared to that of a single rotating cylinder with the same flow. Thus, when two cylinders 
are concerned, the gap spacing between the cylinders contributed to the effect of rotation on vortex shedding.

BIOGRAPHY OF SPEAKER

ME4 Tan Qi Zhi is an Air Force Engineer. He joined the RSAF in 2011 and worked 
on the maintenance of weapon systems on-board the RSAF’s fleet of F-16. He 
graduated from Nanyang Technological University with a Bachelors of Engineering 
in Mechanical Engineering (1st Class Honours) and completed his Masters’ degree 
from Imperial College London in Advanced Aeronautical Engineering (Distinction) 
under the SAF Overseas Master Sponsorship Programme.

TRACK 2: UAV / AERODYNAMICS

“LINEAR STABILITY ANALYSIS ON THE EFFECT OF ROTATION  ON THE SUPPRESSION 
OF VORTEX SHEDDING AROUND ONE OR TWO CYLINDERS”

BY
ME4 TAN QI ZHI
REPUBLIC OF SINGAPORE AIR FORCE
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TRACK 3: PROPULSION

“INNOVATIONS IN PROPULSION TECHNOLOGY – MORE INTELLIGENT AND MORE 
ELECTRIC”

BY
MR CONRAD BANKS
ROLLS-ROYCE PLC

ABSTRACT

For over six decades the gas turbine dominated aircraft propulsion. During this period, regular advances in material, 
aerodynamic and aerothermal technologies have ensured continuous improvements in engine power density 
and efficiency. This presentation will explore the future for propulsion and the game changing technologies 
set to emerge in aircraft power and propulsion, with particular focus on the transformational technologies and 
capabilities offered by digital and more electric. Rolls-Royce has been at the forefront of capability development 
in this area and this presentation will highlight recent initiatives as well as our vision for the future.

In the field of digital and more intelligent systems, the scope for technical innovation and enhancement is huge. 
This presentation will highlight the potential of data and advanced computing to transform manufacturing, 
shorten development cycles and enhance in-service capability and reliability. More electric and hybrid solutions 
are already emerging in aerospace platforms, building on the technical revolution underway in the automotive 
industry.  Future propulsion systems will evolve rapidly to incorporate the potential of turbo-electric generation, 
distributed propulsion, embedded generators and advance power-dense storage devices.  All these will be 
explored through the presentation.

BIOGRAPHY OF SPEAKER

Mr Conrad Banks is the Chief Engineer – Defence Future Programmes for the Defence 
Aerospace business of Rolls-Royce plc. In this role, he is responsible for identifying 
and delivering new propulsion system concepts to meet the future military 
aerospace market requirements. These include military platforms across all sectors 
of manned, UAV and rotorcraft propulsion. Prior to his current role, he was the Chief 
Engineer for Defence Technology Programmes, which followed appointments as 
the Chief Performance and Controls Engineer on the Pegasus (Harrier) and EJ200 
(Typhoon) projects. He has worked at Rolls-Royce for 30 years.  Mr Conrad is also a 
Chartered Engineer and a Fellow of the Royal Aeronautical Society. 
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ABSTRACT

GE Aviation is a world leader in additive manufacturing. GE has certified 2 engine components for flight, 
with many more to be certified by 2020 including the Advanced Turboprop Engine with significant additive 
engine structures. Examples of additive design advantages will be provided. The qualification of components 
manufactured by additive means are also discussed. Qualification includes materials, manufacturing processes, 
components, and systems.

BIOGRAPHY OF SPEAKER

Mr Karl Sheldon is the General Manager at Large Military Engines. He is responsible 
for leading commercial strategies and activities for the military combat engine 
segment, including the F110, as well as its derivatives and commercial applications. 
Mr Karl began his career with GE at the Global Research Centre where he worked 
in turbo machinery design for energy and aviation application. He then moved to 
GE Aviation to work on the F110 engine and develop inlet/exhaust technologies 
for the military aviation business.  Mr Karl has also led CFM56 Systems Engineering, 
managing engineering and development for the world’s largest fleet of commercial 
engines.  In addition to having chaired sessions at the American Society of Mechanical 
Engineers’ (ASME) Industrial Gas Turbine Conference, Mr Karl is a Six-Sigma Master 
Black Belt and an instrument rated private pilot.

TRACK 3: PROPULSION

“AN OVERVIEW OF ADDITIVE TECHNOLOGIES AT GE”

BY
MR KARL SHELDON
GE AVIATION
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TRACK 3: PROPULSION

“TESTING & COMMERCIALIZATION OF SUPERSONIC AND HYPERSONIC AIR 
BREATHING ENGINE”

BY
MR PRADEEP DASS
SPACE ENGINE SYSTEMS INC.

ABSTRACT

Space Engine Systems Inc. (SES) is in the final stages of testing the full scale air breathing engine for proof of 
concept and commercialization by Q1/Q2 2018 for both aerospace and space applications. The DASS GN1 is for 
aerospace and can go up to Mach 3.2 and with some modifications, go up to Mach 5 at 30 kms altitude. The DASS 
GNX is for Space Applications and is expected to reach close to Mach 25 in vacuum conditions. It is a single stage 
to orbit design. It uses multiple fuels consisting of Jet Fuel, nano particle solid fuel and Liquid Hydrogen.  The 
state-of-the-art test facility can test multiple fuels in an air breathing engine for full scale air breathing engine 
generating between 12 to 21 kN.

BIOGRAPHY OF SPEAKER

Pradeep Dass is the President & CTO of Space Engine Systems Inc., Canada www.
spaceenginesystems.com . He is a Mechanical Engineer and has been working on 
Air breathing engines for 100 % reusable engines for space and high altitude flying 
of planes for more than two decades.  The DASS GNX is for space applications and 
the DASS GN1 is for aerospace high altitude flying. The technology is expected to 
complete full scale demonstration for commercialization in 2018.  He is also the 
President & CTO of Oil & Gas equipment company CAN-K. www.can-k.com where 
they manufacture all types of custom pumps for Oil & Gas, cryogenic and other high 
pressure custom made pumps for multiphase fluids.
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ABSTRACT

The volume of data generated by aircraft, and the operations of the enterprises that rely on them, is growing 
exponentially. The question that both civilian airlines and military operators face is how to turn that information 
into insight that facilitates better decision-making. Without a strategy for deriving value from data, it has the 
potential to produce overwhelming IT costs and underwhelming operational impact. This paper will focus on 
how maturing digital technologies such as cloud computing, big data processing and digital twins can transform 
the aviation enterprise by reducing costs, improving availability and decreasing operational risks. We will focus on 
both well-known applications of digital technology, such as predictive analytics for engine performance, and then 
explore more advanced and emerging uses such as full airframe monitoring, fleet management, maintenance 
optimization, and supply chain transformation. Specific examples will be provided from GE Aviation’s extensive 
experience with Digital Transformation as well as from our customers in the airline and military space.

BIOGRAPHY OF SPEAKER

Mr Todd Stiefler is the General Manager of the Defence business at GE Aviation Digital 
Solutions. In this capacity, he has global responsibility for commercial, product, 
and ecosystem development in the defence sector. He has previously held roles in 
product management and marketing with GE Digital and GE Intelligent Platforms. 

GE Aviation Digital Solutions brings together best-in-class analytics and deep domain 
expertise to help customers solve their toughest challenges. With GE’s extensive 
aviation experience, they’re able to create digital solutions that turn real-time data 
into actionable insights and positive outcomes for customers. Prior to joining GE, Mr 
Todd served as the Legislative Director and Military Legislative Assistant for three 
US Senators over 10 years. He also consulted with the US Army, US Navy, and the 
Missile Defence Agency. Mr Todd has a BA from Williams College and an MBA from 
the University of Virginia.

TRACK 3: PROPULSION

“DIGITAL TRANSFORMATION OF THE AVIATION ENTERPRISE”

BY
MR TODD STIEFLER
GE AVIATION

BREAKOUT SESSION

SINGAPORE AEROSPACE ENGINEERING & TECHNOLOGY CONFERENCE 2018 31



TRACK 3: PROPULSION

“INNOVATIONS AND OPPORTUNITIES FOR IN-SERVICE SUPPORT FOR MILITARY 
PROPULSION SYSTEMS”

BY
MR LARS SEUMENICHT
ROLLS-ROYCE DEUTSCHLAND

ABSTRACT

The in-service support for civil and military propulsion systems has seen major changes only in the past 20 years. 
Traditionally the relationship between the operator and the manufacturer has been transactional and reactive: as 
and when required, the manufacturer or licenced service centres supplied documentation updates, spare parts, 
and repair & overhaul of engines, components and accessories. However, over the past two decades, market 
pressures in the commercial market have changed the in-service support offerings. Manufacturers and third party 
providers introduced comprehensive service offerings for corporate and airline operators, which transferred a 
wide range of responsibilities and decision power to the service industry. 

Subsequently, military operators nowadays enjoy similar “Availability” service concepts through performance-
based contracting such as (1) monitoring and analysing the engine condition to optimise the time on wing and 
prevent larger damage, (2) real-time diagnostics and 24/7 technical advice, (3) fleet and asset management 
consultancy. Going-forward, the digital evolution offers the opportunity that further enhancements to services 
will migrate from the commercial into the military environment: e.g. augmented reality in training, simulations 
for spares and maintenance requirements, advanced analytics, etc.

BIOGRAPHY OF SPEAKER

Mr Lars is the Director Defence Programmes for Rolls-Royce. He is responsible for 
the acquisition and execution of development, production and service programmes 
within the German subsidiary of the international corporation. In addition, he is 
accountable for business relationship between the Rolls-Royce Defence sector and 
the German government.

Mr Lars is a trained Aerodynamicist with more than 20 years’ experience in the 
international aerospace and defence industry. For the majority of the time, he 
worked with Rolls-Royce in leadership roles covering Programme Management, 
Business Development and Marketing & Sales, both in Germany and the United 
Kingdom. 
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ABSTRACT

Stage stacking methods commonly use a 1D through flow analysis at the mean line to design an axial compressor 
from individual stages and stack these to form a multistage axial compressor. This stage of design exerts a great 
influence on each stage’s pressure and temperature ratio. The design process for an individual stage is usually 
guided by design values and rules known from previous designs. This study develops a 1D stage un-stacking 
method that uses a minimal set of data from an actual axial compressor, while reducing the needed number 
of assumptions. Proceeding from the premise that an actual axial compressor design fulfils all thermodynamic 
requirements, velocity triangle requirements and design guidelines simultaneously, this proposed stage un-
stacking method calculates the pressure, temperature, velocities and flow angles as a set of dependent data 
at each stage of the axial compressor. The dependent data with realistic blade angles eliminates guessing the 
blade angles when constructing the geometrical model of an individual stage. Using the blade angles from stage 
un-stacking the axial compressor of a common power aero-derivative gas turbine, a greatly simplified 3D 1/72 
geometrical model was constructed and tested with a computational fluid dynamics simulation.

BIOGRAPHY OF SPEAKER

Mr Alan is currently a PhD candidate at the School of Mechanical and Aerospace 
Engineering, Nanyang Technological University. He obtained a Masters in Mechanical 
Engineering from Faculty of Engineering, National University of Singapore in 2013. 
Alan has more than 8 years’ experience in mechanical engineering. He was a field 
engineer leading the ground support for helicopter operations in search and rescue 
flights for 4 years. In his Masters of Engineering, he carried out experimental work in 
a wind tunnel examining ground effect for a finite width NACA 4415 airfoil. He has 
also gained extensive experience refurbishing the wind tunnel test section. Alan 
is currently responsible for investigating the effect of ingested flammable gas on 
ignition risk for a gas turbine through his PhD to support consultancy in at Lloyd’s 
Register Global Technology Centre. 

TRACK 3: PROPULSION

“A ONE-DIMENSIONAL (1D) STAGE UN-STACKING APPROACH TO REVEAL  
FLOW ANGLES AND SPEEDS IN A MULTISTAGE AXIAL COMPRESSOR  
AT THE DESIGN OPERATING POINT”

BY
MR KOH FUHAI ALAN
NANYANG TECHNOLOGICAL UNIVERSITY
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TRACK 4: MISSION SYSTEMS / VIRTUAL TRAINING

“DETECTION TECHNIQUES USED IN PERISCOPE DETECTION RADARS INSTALLED 
ON BOARD MARITIME PATROL AIRCRAFT”

BY
DR LEE KAR HENG
TBSS CENTER FOR ELECTRICAL AND ELECTRONICS ENGINEERING

ABSTRACT

Maritime Patrol Aircraft are usually mounted with periscope detection radars that are also used in detection of 
small objects such as buoys and swimmers if present.  This paper discusses the challenges faced in distinguishing 
real targets from the sea clutter, that leads to high false-alarm rates.  In addition, discussions on the techniques 
used in detecting small targets in sea clutter are also covered. This paper allows the participants to gain an insight 
on the design of high resolution radars specifically used in periscope and small object detection. It also attempts 
to introduce advances in new periscope detection radars.    

BIOGRAPHY OF SPEAKER

Prior to working for TBSS, Dr Lee had extensive works with coastal surveillance radar 
systems and Vessel Traffic Systems radars. Dr Lee had also worked on electronic 
warfare projects, radar tracking algorithms and plot extraction for the Maritime 
Patrol Aircraft. Dr Lee had managed an EDB funded project, “The use of SAR Images 
for Oil-Spill Detection”, with CRISP and MPA.  He was a fire control radar specialist 
with the RSN.

Dr Lee is a certified teacher for Higher Education.  He had taught at University 
of Newcastle, James Cook University, University of Southern Queensland, SIM 
University, RMIT University, Northumbria University and Edith Cowan University 
undergraduate programs.  

Dr Lee had conducted courses in Radar System Engineering, Radar Tracking and 
Phased Array Radar courses for the SAF, DSTA and DSO. Lee is the Immediate Past 

Chairman of the IEEE Education Chapter, Senior Advisor in Science and Technology of the Vietnamese Association 
in Singapore and the President of the Association of Old Crow Singapore Chapter. Lee is also a School Advisory 
Member of Henry Park Primary School.
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TRACK 4: MISSION SYSTEMS / VIRTUAL TRAINING

“USING VIRTUAL REALITY FOR EVIDENCE-BASED TRAINING  IN AVIATION LINE 
OPERATIONS: MOVING FROM ERROR  TO UNDESIRED STATE MANAGEMENT”

BY
DR CHONG CHEE LEONG
AVIATION VIRTUAL PTE LTD

ABSTRACT

Evidence-based training (EBT) focuses on managing the most relevant threats and errors, based on evidence 
collected in operations and training, so as to ensure safe, effective and efficient operations in a commercial air 
transport environment. This enhances the relevance of training content as it is aligned with the actual blend of 
technical and non-technical skills and knowledge needed. 

This paper examines the use of virtual reality for implementing EBT, especially in transiting from error to undesired 
state management. Mismanaged threats and errors can lead to undesired states that reduce the margins of safety 
and increase the probability of adverse events. For example, if a crew selects a wrong approach and this error 
was subsequently identified, error management would be attempting to reprogram the correct approach which 
could result in an unstable approach if executed untimely. The crew is “locked in” to error management rather 
than switching to undesired aircraft state management. 

Virtual reality can explicitly and realistically simulate threats and errors and their associated undesired states and 
outcomes. A case study is provided to demonstrate how realistic and immersive 3D interactive content can be an 
effective EBT for teaching appropriate actions in the phases of error, undesired and outcome.

BIOGRAPHY OF SPEAKER

Dr Chong Chee Leong is the Managing Director of Aviation Virtual. He holds a Ph.D. 
from MIT, and Engineering Bachelor and Master from NUS. He was the Founding 
Dean and Professor at UniSIM’s School of Science & Technology and an academic 
staff at NUS for more than 20 years. His research is in technology and innovation 
management and training pedagogies. Dr Chong has been in various administrative 
positions in public and private institutions and he has worked as a consultant in 
projects across various countries.
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ABSTRACT

In System Safety Engineering (SSE), epistemic uncertainty is an ever-present possibility when reasoning about 
the safety concerns and causal relationships affecting the safety of the system. Such uncertainty is common in 
SSE models that are used during the safety assessment. Uncertainty around causation thus needs to be managed 
well. Existing safety assessments tend to ignore unknown uncertainties, and stakeholders rarely track known 
uncertainties well through the system lifecycle. In this paper, we outline our approach to managing epistemic 
uncertainty in safety assessment by focusing on known and unknown uncertainty about SSE models. First, we 
introduce a way of describing SSE models using a conceptual model that is based on the IEEE 42010 standard. 
Next, the conceptual model is used to identify gaps in managing uncertainties in SSE models. Lastly, we describe 
in detail the 3 steps under the approach. These 3 steps involve identifying unknown uncertainties, documenting 
them as known uncertainties and tracking them throughout the system engineering lifecycle as part of existing 
hazard analysis techniques. Our approach can plausibly provide a structured way to manage model uncertainty 
in safety assessment.

BIOGRAPHY OF SPEAKER

ME6 Leong Wai Kiat, Chris heads the Air Communications and Systems Branch 
in Air Engineering and Logistics Department. He was formerly overseeing the 
maintenance and operationalisation of the airborne network system in the air force, 
and also was an operations manager in the Air Plans Department orchestrating the 
acquisition of networked systems.  He holds a BEng in Electrical Engineering from 
the National University Singapore and MTech (Knowledge Engineering) from the 
Institute of Systems Science. He was also the top student from the Master of Defence 
Technology and Systems Programme with a MSc (Defence Technology and Systems) 
from the NUS, and a MSc (with Distinction) in Electrical Engineering from the US 
Naval Postgraduate School. He is currently doing his PhD under the High Integrity 
Systems Engineering group in the University of York, Computer Science Department.

TRACK 4: MISSION SYSTEMS / VIRTUAL TRAINING

“MANAGING EPISTEMIC UNCERTAINTIES IN THE UNDERLYING MODELS  OF 
SYSTEM SAFETY ASSESSMENT FOR SOCIO-TECHNICAL SYSTEMS”

BY
ME6 LEONG WAI KIAT CHRIS
REPUBLIC OF SINGAPORE AIR FORCE
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ABSTRACT

Controlled Flight into Terrain (CFIT) mishaps are leading killers in fighter aviation. United States Air Force (USAF) 
CFIT mishaps are the No. 1 cause of fighter pilot fatalities, the No. 2 cause of all fighter mishaps and accounts 
for 25% of all fighter mishaps. Historical CFIT mitigations such as advanced training, increased experience and 
warning systems did not show statically significant improvements over the past 40 years. To reduce CFIT rates, 
a technological solution was required - Automatic Ground Collision Avoidance System (Auto GCAS). It has 
been deemed the most significant safety system fielded in fighter aviation since the installation of the ejection 
seat. Many aviation professionals believe autonomy is emerging as the new frontier in aviation and Auto GCAS 
currently represents the leading edge of autonomy in man-rated platforms. Consisting of a series of complex 
collision avoidance and autonomous decision-making algorithms, the system utilises a precise aircraft navigation 
solution, current aircraft performance / state data and an on-board digital terrain system to command the aircraft 
flight controls system to automatically manoeuvre the aircraft to prevent a pending collision with the ground. 
Auto GCAS is currently fielded on over 600 USAF F-16s. Since Sep 2014, the USAF has confirmed that Auto GCAS 
has saved seven pilots and six F-16 aircraft.  The Auto GCAS Presentation will further highlight the immediate 
impact of this recently fielded system on the F-16, including a real-world Head-up Display video from a couple of 
the confirmed saves.

BIOGRAPHY OF SPEAKER

Mr Edward Griffin is a Senior Program Manager for Lockheed Martin Aeronautics, 
Advanced Development Programs, a.k.a Skunks Works, where he leads a multi-
disciplined technical team in the development, maturation and demonstration of 
advanced fighter technologies and capabilities. During his 30 career at Lockheed 
Martin Aeronautics, he has executed over forty advanced fighter technology 
development programs, which included mission systems, sensor integration, 
weapon systems, datalinks, electronic warfare, automatic collision avoidance 
systems, simulation evaluation, flight testing and concept demonstrations on F-16, 
F-22, and F-35 platforms.

TRACK 4: MISSION SYSTEMS / VIRTUAL TRAINING

“AUTOMATIC GROUND COLLISION AVOIDANCE SYSTEM”

BY
MR EDWARD M GRIFFIN
LOCKHEED MARTIN AERONAUTICS

BREAKOUT SESSION

SINGAPORE AEROSPACE ENGINEERING & TECHNOLOGY CONFERENCE 2018 37



ABSTRACT

The Spectro XRTM is an advanced colour/Near-Infrared (NIR)/Short Wave Infrared (SWIR)/Medium Wave Infrared 
(MWIR) 16’’ payload recently developed by Elbit Systenms / ELOP. The payload is suitable for a variety of airborne 
platforms, ship mast and ground installations. The payload’s primary sensor is a spotter camera with common 7’’ 
aperture. The sensor suite also includes MWIR zoom, Electro-Optics (EO) zoom, laser designator or rangefinder, 
laser pointer / illuminator and laser spot tracker. Rigid structure, vibration damping and 4-axes gimbals enable 
high level of line-of-sight stabilization. The payload’s list of features includes multi-target video tracker, precise 
boresight, strap-on Inertial Measurement Unit, embedded moving map, geodetic calculations suite and image 
fusion. The paper describes main technical characteristics of the spotter camera. 

BIOGRAPHY OF SPEAKER

Vladimir Petrushevsky received his MSc degree in mechanical engineering from 
Bauman University of Technology, Moscow. He worked in the field of missile and 
spacecraft technology in the Soviet Union and, from 1992, in Israel. Vladimir works 
at Elbit Systems / ELOP from 1999, specialising in imaging physics, opto-mechanics 
and line-of-sight stabilisation. As a principal systems engineer, he leads the 
development of visible, infrared and multispectral camera technologies for airborne 
reconnaissance and surveillance systems.

TRACK 4: MISSION SYSTEMS / VIRTUAL TRAINING

“COMMON APERTURE MULTISPECTRAL SPOTTER CAMERA (“SPECTRO XR”)”

BY
MR VLADIMIR PETRUSHEVSKY 
ELBIT SYSTEMS ELECTRO-OPTICS ELOP
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ABSTRACT

GoDirect Connectivity Hardware and Services enable affordable worldwide connectivity for critical missions such 
as coast guard, border control, rescue mission, en-route command and control as well as in-theatre surveillance 
operations.  Honeywell GoDirect services offer a suite of tools that empower Fixed wing and Rotary operators with 
broadband connectivity solutions to control their network and costs with VPN control and dynamic allocation of 
bandwidth. 

BIOGRAPHY OF SPEAKER

Philip is the Marketing & Product Management leader for the Honeywell GoDirect 
Connectivity Services in the Commercial Helicopter as well as the Government 
and Defense markets in the Americas.  He owns the strategy setting, marketing, 
technology definition, investment, portfolio management-&-execution, financial 
success, and growth for these offerings and markets.  He has more than 30 years 
of proven Aerospace, international business, business development, marketing 
& sales, complex programs, engineering execution, and personnel management 
experience.

TRACK 4: MISSION SYSTEMS / VIRTUAL TRAINING

“GO DIRECT CONNECTIVITY SERVICES”

BY
MR. PHILIP HERMANN
HONEYWELL AEROSPACE
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TRACK 4: MISSION SYSTEMS / VIRTUAL TRAINING

“DESIGN AND CERTIFICATION CONSIDERATIONS FOR AEROSTAT OPERATIONS IN 
SINGAPORE”

BY
MR BENJAMIN ANG YONG XIANG 
DEFENCE SCIENCE AND TECHNOLOGY AGENCY

ABSTRACT

Land-based surveillance radars have been in use since World War II to detect and track the presence of aircraft. 
However, their performance is limited by the horizon and, in Singapore’s case, by tall buildings which prevent 
the establishment of a clear line of sight. Since the 1980s, there has been increasing use of aerostats by 
different agencies in the world for functions such as early warning and rebroadcast. There have been significant 
developments in aerostats in the past decades, particularly in terms of reliability and safety. As this is the first 
time an aerostat is being introduced in Singapore, there are certification challenges peculiar to our environment. 
This presentation gives an overview of the benefits of aerostats and the certification issues that were taken into 
account.

BIOGRAPHY OF SPEAKER

Mr Benjamin Ang is a Senior Engineer in DSTA Air Systems, and is the platform 
engineer with the team managing the RSAF 55M Aerostat Radar programme. He is 
involved in the various factory and flight acceptance tests for the platform, as well as 
the RSAF airworthiness certification process to introduce the 55M Aerostat for local 
operations.
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ABSTRACT

Recognising the importance of time- and cost-effective quality maintenance for the operational and economic 
performance of the Airbus fleet for its airline customers, Airbus has launched initiatives to apply the OEM’s aircraft 
manufacturing know-how to MRO operations in Asia and beyond. 

Working on the application of new aircraft production technologies in the fields of robotics, drones, large scans, 
virtual and augmented reality, tools and parts tracking for MRO operations together with EDB as well as research 
partners and MROs in Singapore and abroad, Airbus is looking for low-hanging fruit and mid-term productivity 
leaps in maintenance automation and the smart utilisation of the big data delivered by modern Airbus aircraft.

The paper gives an insight into the progress of some Airbus applications and the bigger trends in the evolution 
of MRO operations as Airbus sees them.

BIOGRAPHY OF SPEAKER

Dr Wolfgang Kortas has worked within Airbus Group since 1991. During this time, 
he has performed different roles in Airbus Group Corporate and the Defence and 
Space Divisions. In 1998, Dr Kortas joined Airbus Helicopters in Marseille, France, 
to become Deputy Director Subsidiaries and later Head of Sales Customer Services 
before moving to Airbus Toulouse in 2003 to become Senior Director MRO Support 
and then Head of Services Integration in Airbus Customer Services. Dr Kortas has 
recently concluded a 2 years’ posting to Singapore as Chief Commercial Officer of 
HMS Services, a Joint Venture between SIA Engineering Company and Airbus. He is 
now back in Toulouse leading new service development projects related to Airbus’s 
business growth strategy. He is married with two children.

TRACK 5: INNOVATION AND APPLICABLE TECHNOLOGY

“TOMORROW’S MRO – THE AIRBUS APPROACH”

BY
DR WOLFGANG KORTAS
AIRBUS SAS
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ABSTRACT

During pre-flight inspection, technical competency is required to identify obstructions and observable damage 
that may impact the airworthiness of the aircraft. This can be challenging for the ground crew who may be 
limited by time, manpower, or limited views of an aircraft. In this presentation, we describe an R&D project that is 
designed to visually inspect the surface of aircraft using commercially available cameras. Providing a high-level 
description, our presentation will touch on some of the approaches used to identify different types of surface 
defects, including how this information is visualized back to the end user. The goal of this research is to work 
towards a more automated process of inspection using computer vision solutions. Subsequently, with an industry 
focused on reducing manpower and operational costs, the ability to automate the detection and documentation 
of aircraft defects is a relevant and timely issue.

BIOGRAPHY OF SPEAKER

Since 2010, Dr Mark Rice has been a scientist at the Institute for Infocomm Research. 
Research areas have varied from interactive memory aids and cognitive learning, 
to the use of augmented intelligence in wearable computing. Mark holds a PhD 
in Applied Computing, and has written over 30 research publications in journals 
and international conferences. He currently leads an A*STAR Aerospace project on 
aircraft inspection.

TRACK 5: INNOVATION AND APPLICABLE TECHNOLOGY

“AUTOMATING THE VISUAL INSPECTION OF AIRCRAFT”

BY
DR MARK RICE
AGENCY FOR SCIENCE, TECHNOLOGY AND RESEARCH, A*STAR
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ABSTRACT

This presentation covers the current development of robotics and automation systems for modern airports 
and how some of the design concepts could potentially be applied to modern airbase operations. Some of the 
topics that will be discussed include autonomous tractors, robotic material handling systems, automatic docking 
systems, autonomous vehicles and service robots.

BIOGRAPHY OF SPEAKER

Mr Paul Tan has been with ST Engineering for more than 20 years, covering various 
positions in ST Aerospace, ST Kinetics and ST Dynamics, serving in the aircraft test 
department, concepts and systems engineering group and robotics engineering 
department respectively. In his current capacity, he oversees corporate research of 
robotics and autonomous systems in conjunction with NTU.

TRACK 5: INNOVATION AND APPLICABLE TECHNOLOGY

“ROBOTICS AND AUTOMATION FOR AIRBASE FIELD OPERATIONS”

BY
MR PAUL TAN
ST ENGINEERING – NTU ROBOTICS CORPLAB
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ABSTRACT

Emerging technologies such as artificial intelligence-powered inspection and 3D data visualization have presented 
opportunities to improve MRO operations. AI-powered damage assessment can be applied to inspection of 
aircraft structures and components. Instead of assessing certain damage manually, the inspector uses a camera 
or 3D scanner to take photos or scans of the component – or mounts the device on a robotic platform for 
automated inspection. Using computer vision, image processing, computational geometry, machine learning 
and special algorithms, the AI engine analyses photos or 3D point clouds, including many variables, for damage 
severity and to pinpoint conformance issues such as dents, scratches, and cracks – that can easily be missed in 
a routine check. This provides an accurate, objective and fast assessment. Unlike the traditional “scan-to-CAD” 
inspection approach, this eliminates the need for a CAD model and works on most assets readily. Inspection 
results and maintenance related information such as the repair history of the components can be visualised on a 
3D model heat map, enabling the team to identify problem areas clearly and repair actions promptly. Automated 
inspection, combined with 3D dashboard, will enable the team to reduce the time and human resources needed 
to perform a task – improving MRO productivity.

BIOGRAPHY OF SPEAKER

Mr Roger develops 3D simulation, visualisation, training & documentation solutions 
with focus in the automotive and aerospace industries. He has developed solutions 
for systems ranging from tactical vehicles to aerospace systems. Prior to joining 
Kalibre, he served in the 1 Defence Technology & Logistics Organisation and 
is in charge of fleet life cycle management - covering system acquisition, fleet 
performance and sustainment.

TRACK 5: INNOVATION AND APPLICABLE TECHNOLOGY

“AI-POWERED DAMAGE ASSESSMENT FOR AIRCRAFT”

BY
MR ROGER KONG
KALIBRE GROUP
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TRACK 5: INNOVATION AND APPLICABLE TECHNOLOGY

“A ROBOT USED IN AERIAL WORKING FOR AIR-FORCE AND AEROSPACE 
MAINTENANCE”

BY
DR MICHAEL ZHOU
TECHNOLOGY INTERNATIONAL COMPANY

ABSTRACT

The article introduces an intelligent aerial working robot that is used in the air force, aerospace, aviation services, 
airport security and other fields. The robot adds flexible hand structure base on basic functions, including 
moving, picking, and handling. It achieves multiple-axis rotation, applies for backing bends down and swinging; 
also automatically levelling, remote control, wireless control. In addition, it can be equipped with a variety of 
attachments and each type of attachment provides unique sets of functions to solve customers’ working needs. 
Meanwhile, it has optional chassis configurations including omni-directional type, track type or wheel type, 
which expands its application range greatly, and meets the diversified customers’ needs. The patent-protected 
aerial working robot has a compact structure, flexible moving, powerful and diversified functions. It is equipped 
with a removable battery cabinet which allows the battery to be changed in two minutes, thereby making it 
convenient for aviation maintenance.

BIOGRAPHY OF SPEAKER

Dr Michael Zhou completed his PhD from Oklahoma State University in 1991. He 
also holds a MBA from Purdue University, a MSc from Northeastern university of 
China and BSc from Dalian University of Technology.

Dr Zhou is currently the President of Technology International Company, LLC and 
Chairman of Jiangsu Eastman Heavy Machinery Co., Ltd. Prior to this, Dr Zhou was the 
President and General Manager of Zoomlion (2009-2011) where he implemented the 
focus strategy and turn a profit in nine months.  He also introduced the IPD product 
development mode to accelerate the off-road tire listing which resulted in the sales 
to quadrupled. His past job appointments include Vice President at Serigraph, Inc 
(2008-2009) and Director of Asia at Oshkosh (2002-2008). From 1995 to 2001, he 
was the R&D Manager at Manitowoc, when the market shares of the Self-propelled 
Telescopic Boom series tripled, and Textron Omniquip, where he developed the 
industry leading telescopic arm forklift truck.
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ABSTRACT 

The commercial air travel industry has become an integral part of today’s society, providing an affordable mean 
for people to commute safely. The comfort and speed of air travel is no longer enjoyed by the privileged few. The 
acceptance of it as a common mode of transportation has driven the entire ecosystem to be price-sensitive and 
still meeting the quality and safety standards set by the regulatory authorities. 

The state of the aircraft, and the service offered by the airline to the passengers are two of the most important 
components of this ecosystem. There are also strong pressures by the regulators to reduce CO2 emissions and noise 
pollution. This keen competition has driven the airlines to offer refreshed cabins and a better travel experience for 
their passengers. ST Aerospace has grown to become a major global player in aviation MRO (Maintenance, Repair, 
Overhaul) operations. In this highly regulated environment, creativity and innovation are key in maintaining a 
competitive edge. Automation and smart connectivity in all the processes are the backbone of her innovation. 
While establishing its brand in MRO market, ST Aerospace moved up the value chain by becoming a retrofit 
solution provider in the turn of new millennium and interior product OEM thereafter. Openness in adopting new 
technologies has helped the company to face the challenges for obsolescence issue in the retrofitting market and 
in competing for sales of interior product (like passenger seats) with the incumbents. 

Under the digitisation efforts spearheaded by ST Engineering, ST Aerospace will leverage the combined strength 
to build up the necessary information so that optimisation can be stretched in its design, process and production. 
Representative examples will be elaborated in the paper. 

BIOGRAPHY OF SPEAKERS

Mr Lim Tau Fuie is the Chief Technology Officer (CTO) of ST Aerospace since July 
2010. He is responsible for developing and implementing technology initiatives 
within the group, as well as aligning the technology vision with ST Aerospace’s 
business strategy. Mr Lim began his career with ST Aerospace as an electrical and 
electronics engineer in 1983, after graduating from NUS in Electrical and Electronics 
Engineering. Since then, he has held various positions in Programme Management, 
Avionics Technology Development, and several overseas deployment programmes. 
After leading the avionics system group in the A-4 upgrade programme, he was 
appointed the Programme Manager for the F5 avionics upgrade in 1991. Mr Lim 
also played a key role in the conceptualisation of the Falcon ONE programme, a 
technology demonstrator leading to an upgrade solution for the F16 in the early 
2000s. In July 2002, Mr Lim became SVP of EDC, a division that provides customised 

TRACK 5: INNOVATION AND APPLICABLE TECHNOLOGY

“INNOVATION IN MAINTENANCE OPERATION THROUGH CAREFUL ENGINEERING 
OF TECHNOLOGIES”

BY
MR LIM TAU FUIE AND DR TAN JUN YUAN JAMES 
SINGAPORE TECHNOLOGIES AEROSPACE LTD
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upgrades and engineering solutions for both military and commercial aircraft.  EDC expanded its capabilities 
to include the development of UAVs and avionics products under his leadership. EDC also achieved major 
certifications including AS9100 Aerospace Standard Quality Management System, Civil Aviation Authority of 
Singapore Design Organisation Approval and Software Engineering Institute Capability Maturity Model Level 
3, bolstering its credibility with robust processes and systems to deliver quality services and products during his 
tenure.

Dr Tan Jun Yuan James is currently a senior R&D engineer with the Technology 
Office at ST Aerospace Ltd. In the last 7 years, he has worked on operations and 
airworthiness of various aircraft platforms. Also, he set up the product support 
systems and processes within the company. He was recently awarded a PhD from 
the Singapore University of Technology and Design for his investigation of the use 
of Design Margins as a strategy in early design. James is interested in using design 
methods to improve the current corporate early design processes, product-service 
systems and empirical studying of product development processes.
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ABOUT SIA ENGINEERING COMPANY
Listed on the mainboard of the Singapore Exchange in 2000, SIA Engineering Company (SIAEC) is one of the 
world’s leading maintenance, repair and overhaul (MRO) organisations.
 
SIAEC’s one-stop maintenance facility in Singapore offers world-class MRO services to a client base of more than 
80 international airlines and aerospace equipment manufacturers. It provides line maintenance services at 37 
airports in 8 countries, as well as airframe and component services on some of the most advanced and widely 
used commercial aircraft in the world. Apart from MRO services, SIAEC also offers a comprehensive and integrated 
suite of solutions under its fleet management services.
 
Complementing its full spectrum of MRO services is its growing portfolio of 25 joint ventures with leading 
original equipment manufacturers and strategic partners in Singapore, Australia, Hong Kong, Indonesia, Japan, 
Philippines, United States and Vietnam. The Company has approvals from 26 national aviation regulatory 
authorities to provide MRO services for aircraft registered in the U.S., Europe, China and other countries.
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A GLOBAL PIONEER
Airbus is a global leader in aeronautics, space and related services. In 2016, it generated revenues of € 67 billion 
and employed a workforce of around 134,000. Airbus offers the most comprehensive range of passenger airliners 
from 100 to more than 600 seats and business aviation products. Airbus is also a European leader providing 
tanker, combat, transport and mission aircraft, and is one of the world’s leading space companies. In helicopters, 
Airbus provides the most efficient civil and military rotorcraft solutions worldwide. 

SETTING THE STANDARD FOR THE AVIATION INDUSTRY 
We are the leading global manufacturer of the most innovative commercial aircraft. The comprehensive Airbus 
product line comprises highly successful families of aircraft including the best-selling single aisle A320 Family, the 
popular and versatile A330 widebody Family, the all new A350 XWB, and the double-deck A380. 

EUROPE’S NO. 1 DEFENCE AND SPACE COMPANY 
Airbus offers world-class military products such as the A400M strategic airlifter and the A330 Multi Role Tanker 
Transport (MRTT), highly versatile tactical aircraft like the C295, and the most advanced swing-role fighter, the 
Eurofighter Typhoon. In the Space business, the company designs, develops and operates satellite systems for 
missions ranging from telecommunications to earth observation and science. 

THE WORLD’S LEADING HELICOPTER MANUFACTURER 
The company is the world’s No. 1 helicopter manufacturer, with over 40% share of the global civil and parapublic 
fleet. The Airbus civil helicopter range extends from the H120 light helicopter to the H225 Super Puma, and its 
military range from the H125M Fennec to the Tiger. It has almost 12,000 helicopters in service, divided equally 
between the civil and military markets, with more than 3,000 operators in 154 countries around the world.
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