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* Current Issues with Wildlife Tracking

— Addressing inefficiencies and risk

* Field UAV Design

— Packable (protected when stored)

— Simple fabrication and field repairable

* Radio Telemetry Development
— UAV radio relay (400 ft pole for antenna)

— Environment mapping, DOA, and estimated tag localization

* Technology Dissemination

— Website development
* System design (plans, tutorials)

* Open source software and firmware

* Future Work

— Automated localization /path planning implementation

— Synthesis of data analysis (easy field use)
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* Current search methods are inefficient
— Limited access to rough terrain
— Dangerous and costly manned aircraft searches
— Timely cross-country hiking

* GPS tags present additional cost and weight
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* Collaboration: biologists, electrical & mechanical engineers

* Final system will integrate autonomous flight capability with onboard data
processing

* Improved mobility and vantage point
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Packable Design
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GPS Module

Flight Computer
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Options WX GUI Chooser WX GUI Slider WX GUI Slider WX GUI Slider Variable
ID: top block ID: samp rate 1D: freg 1D: gainRF 1D: gainlF ID: audio_rate
Gen,erﬁteopﬂnm: WX G| Label: Sa_mple Rate Label: Frequency Label: RF Gain Label: IF Gain Value: 48k
Default Value: 2.5M Default Value: 148.705M | Default Value: 17 Default Value: 8
Import Choices: 2.5M, 10M Minimum: 148.6M Minimum: 0 Minimum: 0 Variable
Impert: datetime | Labels: Maximum: 148.8M Maximum: 30 Maximum: 30 L[’:I L.ID-P_rate
Type: Radio Buttons Converter: Float Converter: Float Converter: Float alue: 12k
Grid Position: 2, 6, 1, 1 | Grid Position: 2,3, 1, 1 Grid Position: 1, 7, 1, 3 || Grid Position: 1, 4,1, 3 Variable
1D: prefix
Value: /media/s...4-6432/50DR/
osmocom Source
S e S File Sink Rational Resampler UDP Sink n: recﬁl:"’"“'e
Sample Rate (sps): 2.5M File: recfile Interpolation: 12k Destination IP Address: 1%92.168.0.9....30 Vﬂlll.le: Jmediafs... 28.132.dat
ChO: Frequency (Hz): 148.709M Rational Resampler Unbuffered: Off Decimation: 48k Destination Port: 49.884k =
ChO: Freq. Corr. {ppm): 0 Interpolation: 48k Append file: Overwrite Taps: Payload Size: 1.472k Variable
Cho: DC Offset Mode: Automatic  [J--Jl] Decimation: 25M Fractional BW: 0 Send Null Pkt as EOF: True ID: wavfile
ChO: 1Q Balance Mede: Automatic Taps: Value: imedia/s....28.138.wav
Ex ::IE:::I::.B;':E{;UEI Fractional BW: 0 Wav File Sink Variable
ChO: IF Gain (dB): 8 Complex To Float File: wavfile 1D: gains
Ch0: BB Gain (dB): 10 Sample Rate: 48k Value: RF=17 dB - IF=8 db -

Bits per Sample: 16

pixstream_source Vector Sink
Telemetry Log File Path: /media/sdr/3464-6432/Telemetr..ry Vec Length: 7

* GNU radio software used with Airspy (SDR front
end)

* Software used to input and store incoming signal
from beacon
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Range Test (Characterizing System)
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Vertical Beacon

Received signal stronger with horizontal tag orientation

System detects pulses without issue up to Tkm
— Detection algorithm still being optimized
— Able to hear and see pules intermittently at 1.5 km = 0.93 miles

Detected pulse strength depends on alt, distance, and beacon antenna

orientation.
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* Website developed to provide overview of system and detailed
design and software dissemination

* Provides summary of project goals and is being optimized to create
an open source environment so users can create and modify their
own system

https://www2.nau.edu/uavrt-p /
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* Currently testing automated localization techniques

* System capable of localizing beacons during flight

— Vehicle moves in response to initial estimate seeking to improve localization
estimate

* Successfully simulated system

— Currently addressing issues with live drone tests
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* Synthesizing real-time DOA estimation and post processing
visualization

* Designing easy to use software and interfaces that can be used as
an additional tool in the field

* Creating a closed loop system
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* Based on weighted average of intersection.

* Weights are the product of the mean signal power of the lines
generating the intersection point
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Number of received pulses (assuming even angular distribution)
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