
BREAKOUT  SESSION

SINGAPORE AEROSPACE TECHNOLOGY & ENGINEERING CONFERENCE 2014
38

TRACK 3: UAV / NETWORK CENTRIC SYSTEM

“SPIDER – MAV SWARM”
BY

MR ASWIN THOMAS ABRAHAM
HOPE TECHNIK PTE LTD, SINGAPORE

ABSTRACT

The Spider MAV Swarm is a HOPE Technik product developed to realize the dream
of creating a swarm  of  fully  distributed  autonomous  aerial  vehicles  operating  in
real world  conditions. The mission specifically aims at surveying several user
defined locations by relaying back persistent video  feed  without  any  human
intervention  or  any  central  point  of  failure  in  an  unknown environment. This is
to be accomplished by a group of networked aerial vehicles with camera payloads
operating under real world constraints. However, bringing forth an elegant solution to
these problems in practice is a difficult one. Firstly, numerous aerial vehicles are to
navigate and make surveillance decisions in a shared area of operation. Secondly,
they are to navigate in a smooth manner in a world with imperfect wireless
communication and localization information. Finally, the system should be self
sustaining and distributed in the real sense, with no central decision maker at any
instant of time.

The  scope  of  the  work  involves  innovations  on  multiple  levels  ranging  from
complete development of  an agile Micro Aerial Vehicle (MAV)  to optimized
software implementations on low  power  computing  platforms.  One  of  our
contribution  is  the  development  of  a  new quadcopter,  the  Spider  MAV,
equipped with flight  control and  decision  making capabilities. To solve the problem
of navigating in a shared space, we developed a mutual cooperative collision
avoidance algorithm that can be employed for a heterogeneous swarm system i.e.
aircrafts of different classes and agility. All aircrafts are equipped with software filters
to circumvent the problem of elayed or inaccurate information from other aircraft.
Another  contribution  is  in distributed mission planning which enables the swarm
system to collectively decide  on which aircraft  goes  where  and  which  aircraft
replaces  an  existing  survey  aircraft  with  minimal disruption of target video feed.
All this software runs real-time on very low computational load on the aircraft. The
source of localization information involves numerous inputs from onboard GPS and
camera that is fused with the onboard IMU measurements and are used to stabilize
and control the MAV. This enables autonomous flight of the Spider MAV without the
need of any data link to the ground station.
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The entire  system has been  experimented  in small and large areas with  several
disturbances including  wind  and  complete  cloud  cover.  Even though our Spider
MAV was the primary platform for experimentation, the concept can be directly
deployed on any vehicle.

BIOGRAPHY OF SPEAKER

Mr Aswin Thomas Abraham is a Specialist Engineer at Hope
Technik Pte Ltd, Singapore. He received his B.Eng in Electrical
Engineering from the Mahatma Gandhi University, India and his
MSc in Mechatronics from the National University of Singapore
(NUS), Singapore. He started his career in robotics as a Research
Engineer at the Social Robotics Laboratory and the Partner
technologies Research group, where he implemented software

algorithms in several areas such as planning, control, localization and related areas
involving artificial intelligence in robotics and computer games.

During his career at NUS, he has authored and co-authored several international
publications.  In order to pursue his dream of developing reliable autonomous
systems for the military and commercial world, he joined Hope Technik Pte Ltd.
Since then, he has architected and developed software solutions for numerous
projects revolving around autonomous ground and aerial vehicles. His focus areas
include motion planning, GNSS denied localization, perception based SLAM and
motion control. He can be contacted at aswin(at)hopetechnik(dot)com.

Mr Aswin Thomas Abraham is a Specialist Engineer at Hope Technik Pte Ltd,
Singapore. He received his B.Eng in Electrical Engineering from the Mahatma
Gandhi University, India and his MSc in Mechatronics from the National University of
Singapore (NUS), Singapore. He started his career in robotics as a Research
Engineer at the Social Robotics Laboratory and the Partner technologies Research
group, where he implemented software algorithms in several areas such as planning,
control, localization and related areas involving artificial intelligence in robotics and
computer games.


