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* Discuss current issues with wildlife telemetry tracking
* Overview of project objectives
* Vehicle design and basic building parameters

* Flight control and radio telemetry integration

.VA ‘ dynamic and active

systems lab 2



NORTHERN

Current Issues ARIZONA 2

UNIVERSITY

Wildlife telemetry for small species continues to present a major
challenge

Current search methods are inefficient, especially for remote
locations

GPS tags present additional cost and weight

Current tracking requires dangerous and costly manned aircraft
searches in conjunction with cross-country hiking
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* NSF Funded IDBR research program
* Collaboration: biologists, electrical & mechanical engineers

* Final system will integrate autonomous flight capability with onboard data

processing
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* Improved vantage points: 400 ft ceiling per FAA
* Improved mobility: ~0.5 miles (within visual range)
* 3D flight capability
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* Open-source, purpose designed UAV
— Packable (protected when stored)
— Field repairable

— Simple fabrication/assembly

* Radio payload development
— Initial objective: Radio relay (400 ft pole for antenna)

— Secondary obijectives:
* environment mapping
* automated bearing estimates

* automated search methods
* Technology dissemination

— Conference talks

— Website development
* System design (plans, tutorials)

* Legal information for FAA compliance

* Open source software and firmware
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* 3D printed material isn’t ideal for direct load path

— Compressive loads okay

* Design need for resilience to "off-nominal” landings
— Hinges are inherently weak

— Design should protect features hard to replace

* All-in-one fuselage not ideal

— Fractures requires entire rebuild
* Carbon fiber used on many drones for a reason

* Modularity makes repairs easier

— Repairable = Replaceable
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Version 2
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Version 2
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Antenna Layer

Flight Computer

Structural Core

Battery Layer
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* Open-source, purpose designed UAV
— Packable (protected when stored)
— Field repairable

— Simple fabrication/assembly

* Radio payload development
— Initial objective: Radio relay (400 ft pole for antenna)
— Secondary objectives:
* environment mapping

* automated bearing estimates

* automated search methods
* Technology dissemination

— Conference talks

— Website development
* System design (plans, tutorials)

* Legal information for FAA compliance

* Open source software and firmware
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Current system setup

Science Avionics

% Handheld
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Flight Avionics
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GNU Radio Code

Real time control from ground control station

Options Variable WX GUI Text Box WX GUI Shder WX GUI Shder | | WX GUI Shider WX GUI Shider Import Variable
ID: top_block ID: sudio_rat= ID: samp_rate ID: fr=q ID: g=indF ID= g=inlF IOk =iz Import: dst=tims 1D recfil=
Generate Options: Wi GUL Valwe: 45k Label: Sampis Ratz Labek Freguency Labek: AF Gan Labek IF Gan Labek Audic Ampitude Valwe: C:\Users....41.805.dat
Default Valwe: 2.5M Default Valwe: 150.532M | | Default Value: 10 | | Default Value: 5 Default Value: © Variable
Converter: Float Minimam: 157,54 Minirmum: 7 Minirmm: I Minirmum: 7 ID: prefix Variable
Maocirmme 150,74 Macimmm: =) Mo 3 Mangimmue: 100 Value: C:\Users...\UAV System ID: wavfile
Converter: Fiost Converter: Fiost Converter: Fiost Comverter: Fiost Value: C:\Users....41.810.wav
osmocom Source Rational Resampler UDP Sink -
D Interpolation: 45k Destination [P Address: 134.114.5.4...45
Sample Rate (sps): 2.5M I Decimation: 2.5M I——-——.-I Destination Port: 43 554k
ChO: Frequency (Hz): 150.632M [b Taps: Payboad Size: 1472k
ChO: Freq. Corr. (ppm): 0 ! Fractional BW: Send Null Pkt as EOF: Trus
Ch0: DC Offset Modes Automatic [l

Ch: 1Q Balance Mode: Automatic H
ChO: Gain Mode: Manual File Sink - Compdnlon Compu’rer
Cho: RF Gain (dB): 10 L g JJ] e rechie
ChO: IF Gain (dB): & Unbuffered: OF Code
Cho: BB Gain (dB): 10 Append file: Overvre
L Multiply Const
—- Constant: © Complex To Float
UDP Source —
IP Address: 134,114,545 ) —
Multiply Const Audio Sink
Port: 43.884k H —= 1 Complex To Float
p"‘h-iShHlldnk ‘ H
Hull Pkt is EDF: Trus
WX GUI FFT Sink - Ground Control Station Code
___ | Titde: FFT Piot WX GUI Scope Sink
Sample Rate: 45k Tithe: Scope Plot
Baseband Freg: 0 —b—luﬂum
Y per Div: 10 4B Trigger Mode: Auto
¥ Diws: 10 ¥ Axiis Label: Counts -
Ref Level (dB): 0
Ref Scale (p2p): 2
FFT Size: 2048k
Refresh Rate: 50
Freq Set Varname: Nors m dynamic and active
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Voltage (v)

Received signal by SDR system
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Signal Recorded Using the SDR RX
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* Open-source, purpose designed UAV
— Packable (protected when stored)
— Field repairable

— Simple fabrication/assembly

* Radio payload development
— Initial objective: Radio relay (400 ft pole for antenna)

— Secondary obijectives:
* environment mapping
* automated bearing estimates

* automated search methods
* Technology dissemination

— Conference talks

— Website development
* System design (plans, tutorials)

* Legal information for FAA compliance

* Open source software and firmware
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* Website in development provides overview of system and detailed
design and software information

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

Our Mission | | Technical Stuff
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* Field testing of V2 vehicle
* Collection of radio data at longer range (reduction of system noise)
* Standardizing GNU radio processing code

* Near term objectives
— Real-time integration of signal and vehicle telemetry on companion computer

— Testing of omni-directional antennas

* Continued website development

.VA ‘ dynamic and active

systems lab 27



NORTHERN

Acknowledgments ARIZONA §7
UNIVERSITY

* This work was supported by NSF Award 1556417

* Collaborators Paul Flikkema, Carol Chambers, Michael Shater

* Student Researchers:
— Kellan Rothfus
— Gabriel Vega
— Matthew Robertson

— Michael Finley

* Postdoc

— Amir Torabi

dynamic and active

28



NORTHERN
ARIZCINA

UNIVERSITY

QUESTIONS?




