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Introduction
Our  High  Altitude  Glider  project  had  us
collaborate with mechanical engineers to create
an  effective  glider  that  could  withstand  high
altitude  conditions,  while  still  being  able  to
autonomously guide itself  and collect data. The
glider will be dropped from a weather balloon at
60,000  feet  and  use  an  autopiloting  system to
lead itself back to a location to be recovered.
Motivation
Though mankind has been capable of  flight  for
over  a  century,  exploration  of  the  upper
atmosphere still presents difficulty. The problems
associated  with  high  altitude  data  collection
include  costs,  accessibility  to  materials,  and
reliability.  The  most  common  vehicle  for  high
altitude research is the weather balloon--which is
widely  accessible,  but  not  necessarily  reliable.
Commonly, a payload containing data acquisition
hardware will be attached to the balloon, flown to
a desired altitude, released, and parachuted back
to  the  ground.  Unfortunately,  the  final  stage  of
this process can lead to both losses in equipment
and data  because the parachute  will  be  at  the
mercy  of  weather  conditions.  Hence,  the
development  of  a  cost-effective  and  reliable
method of returning a payload to its owner would
greatly  mitigate  the  risks  associated  with  high
altitude  data  collection.  An  excellent  solution  is
the development  of  an autonomous glider  than
can perform the desired data acquisition and pilot
itself  to  a  specified  landing  point  for  retrieval.
Since the glider is autonomous, it would be able
to  respond  to  wind  conditions  and  control  its
descent, allowing it to safely land in a designated
pick-up zone.
Design
The scope of the systems included the autopilot
and  all  associated  components,  as  well  as
mechanisms  for  detaching  the  glider  from  the
weather balloon in a reliable way.  The autopilot
we chose is the ArduPilot Mega 2.6, which allows
for high levels of customization as well as access
to a well-established ground control  software in
Mission Planner. Through use of RFD900 radio
modems, we can communicate over long ranges
from  Mission  Planner  to  the  glider,  sending
mission  commands  and  altering  parameters  if

necessary, in addition to receiving live data from
the glider. The ArduPilot is connected to 5 servos
for controlling the plane and to a remote control
receiver that will allow us to take manual control
of the plane once it is low to the ground to make
a safe landing. A barometer and air speed sensor
are  attached  for  data  collection.  There  are
primary and secondary detachment mechanisms
to ensure that  the plane detaches successfully.
The  first  is  simply  a  servo  activated  by  the
autopilot  which causes a mechanical release of
the  balloon  from  the  glider.  The  secondary
consists of a 555 monostable timer circuit, which
induces an output current through a resistor after
an  adjustable  amount  of  time,  based  on
resistance  and  capacitance.  The  resistor  heats
up and melts through the string attached to the
glider, causing it to drop from the balloon.

 Figure: Systems inside the glider
Results/Conclusion
Unfortunately, as of April 16th, 2014, we were not
cleared by the FAA to fly in class B air space. We
are currently engaged with administrators to find
a  way  to  fly,  most  likely  either  in  a  different
location  or  at  a  different  altitude.  All  tests,
including environmental testing and detachment
testing were satisfactory. Some things we would
hope  to  achieve  in  the  future  regarding  the
abilities  of  our  glider  include  optimizing
communication range via type of  antennae and
antennae  orientation,  adding  temperature  and
humidity sensors to collect  meteorological data,
and finding a better way to insulate the batteries
to  ensure  their  proper  function  without
overheating.


