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Its everywhere



Facts and misconceptions

»Facts
Cellular technology is currently used to track
many different things (people, animals, objects)
Cellular technology is limited by size and
power
Industry not responsive to customers needs

»Misconceptions
Cellular technology is believed to be beyond its
actual current state, but the industry is still in its

iInfancy



Theoretical application

#SERVINFO: 699,-64, "Cingular","310410",03,A426,02,1,,"11",01,6 Robinson, work in progress



GSM Coverage

*\Works globally

Better coverage in remote areas
«Still some gaps

*Coverage steadily increasing



e Current situation

» PA essential for raptor migration
 PA high potential for development of wind power
 Study of interaction via satellite tracking of birds



Current State of the Art

« GPS data, transmitted via ARGOS
satellite system

* One location/hour, ~13/day; wt. = 30g

« ~$3-4,000 per unit, $1,000 per year
for data retrieval

* [imited by power consumption, non-
recoverable, non-interactive



Wildlife Tracking Unit - current art




Preliminary telemetry data analysis-

migration
* Number of Points in Pennsylvania
Number of Data Points in PA
Golden Eagle #
Fall 06 Spring 07 Fall 07 Totals

GE39 13 88 101 101
GE40 15 40 97 97
GE41 - 10 58 58
GEG60 - - 80 80
GE62 - - 49 49
GE69 - - 102 102
BE61 - - 16 16
BE65 - - 117 117
Totals 28 138 454 620




The problem - getting more data

* Problem - not enough data points (8 birds, 3 yr, 620 data
points)

« Solution - transmitter that provides more data points than
commercially available devices

* Prototypes have been deployed with success

« Multiple innovations and improvements (beyond data
production) over commercially available technology



Features and Improvements

‘user-determined
data collection

* Improved power
management
system

‘unique software
developed for better
hardware
Integration, power
management,
Interactivity and
data delivery
eminiaturized In
most regards




Features and Improvements

ecapacity to transmit
over multiple
wireless platforms
ecapacity to drop off
an animal on-
demand, to aid
recovery

ecapacity to
Incorporate multiple
types of sensors
euses only internal
antennas; unlikely to
fail or break

*Cheap options to
consumer for data
costs




Features and Improvements

sInteractive, such
that programming
changes can be
remotely uploaded
* Interactive, such
that instantaneous
data can be sent in
response to remote
commands
srecharged through
solar power
estores more data
than any other
device on the
market




Basic Concept



Updated telemetry data analysis -

migration

 Number of Points in Pennsylvania

Golden Eagle #

Number of Data Points in PA

Fall 06 Spring 07 Fall 07 Totals
GO - 1809
G1 - 263
G2 - 615
Totals (3 days) - ( 2687)
N—
All Others (~18 mo) 28 138 454 620




Satellite Telemetry




Prototype data (~30-45 second intervals)
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