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Aerially Deployed Aerially Monitored Surface Sensors

Goat

Ourgoal Is to iImprove on current methods for glacier study by reducing
hazards to both personnel and equipment. We hope to develop a system
for the remote placement and observation of sensors in Polar Regions by //,, = -
JAV technology. The sensors will be capable of measuring and
transmitting global position and atmospheric temperature and pressure
data to be used in the studyf glaciermovement due to global warming

applying

Objectives

-Develop a systerthat is capable of aeriallgeployinga network of

small sensorg specified targets.

-Sensoishall record GPJressure, andtmospheridemperature data

for 5days.

-Transmitdata back to receivdpcatedon theaircraft flying overhead.

Deployment Phase

Preflight

Postflight

Requirements
-The system shall be interfaced with and delivered by a fixe)

aircraft.

-The system shall be capable of operating in temperatures as low as

-10°C (14F).

Project Overview:
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Preflight

Data Retrieval Phase

-The total mass of the system shall be no more than 5 kg.

-Data acquired by the grourdlased sensor system shall be transmitted
via radio at 2.4GHz frequency to an airborne fixed wing aerial platform.

Project History:

PDR Prototype

terminal velocity.

whirly bird design
2 Ay 3

PDR Prototypes

-Initial designs were merely to prove that-[ I N.
that a whirlybird design was feasible.
-They provided some basic relationshipinchec
between wing size, angle of attack and -Spike on bottom was included to
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CDR Final Design

CDR Design: 675¢g
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wing bracket

secure SP to ice

-Allowed us the opportunity to pursue a -Complicated Spar interface

-Single antenna
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-Threaded cap created seal and

Final Design: 350g

-New simpler caps
-New wingplanforms
-Simplified spar design
-2 antennas

-No spike

CDR Design:
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-Used 2 undefined pillow
blocks to release package
-Cervowas undefined
-End of tube was open

Interim Reviews

Interim Review Designs: 980¢g
&still mgoydargé 2 Yy 3

-Experimented with variety of deployment

configurations to mitigate binding

-Tried different lengths of track, swivels,
different number of pillow blocks, springs,

wheels.

-Defined pillow blocks

Final Design

Final Design: 5909

-Much smaller due to smaller wings

-Uses wheels, springs and keyhole
In track to mitigate binding
-Spring hinge aids in whirlybird
deployment

-Single pillow block decreases mas
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Battery Voltage, V (Volts)
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Problems with Accelerometers mMeasured and Predicted Vertical Acceleration from Res

-Unusual oscillations in voltages
noticed at high accelerations

-Initial accelerometer configuration
exceeded range of accelerometer.

quickly.

Disagreement with Model
-Initial reC:{:)uIts ri?&tch well, but
BdPAaa VIRLE FNIMo aPlE HICKm HVeTges:

v y -Irﬁgcl&(?scillations%probably due t
deflection of wings.

-Model assumes high Reynolds
Number
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Battery Voltage with Operational Time

Experimental Test Results

Drop testing
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Low Temperature Electronics Testing

Battery Current results in Low

Cold Temperature Test Temperatures
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Testing Setup:
-Voltmeterconnected to batterypack
-Ammeter connectedo electronics

-Complete electronics and battery paglaced
In freezer for5 days

Time, t (days) Time, t (days)

Major Results:

-Supply Voltage varies significantly based
operation mode

114 hours, unable to support
recelive/communication mode

-LEDs for testing pulled more current than
expected (~20nAper LED)

Project Electronics:

Sensor Electronics
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Power Supply
3x23.6V
2400mAh

LithiumThionyl
Chloride Battery

Receiver Electronics

LogomaticSD Card
Datalogger
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Sensor Package: Stored

Project Design

Sensor Package: Deployed

Sensor Package
Stored on plane

Project Software:

End Data Collection,
Enable RX Interrupts

Start at Battery .
Connect Data Collection Phase
Get Initial GPS Fix, i| 8minutes, 20 sec - ...Repeat until 5 8 minutes, 20 sec -
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Data Pickup Phase

Shut Down

-Batteries failed to start after approximately

on




