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Background

• Aurora cameras
• Global network; deficit in mid-latitudes

• Ground-truth visual data

• Good indicator of auroral activity

• Benefits many groups STEVE seen north of Grand Forks, ND; March, 2021; Credit: Vincent Ledvina

Aurora display north of Grand Forks, ND; credit: Vincent Ledvina THEMIS allsky aurora camera network; credit: NASA



Background

• Aurora cameras

• Benefitting the public
• Aurora chasers (especially at mid-latitudes)

• Allsky cloud cover (for NoDDAC specifically)

• Education

• Virtual Resource

Aurora chasing in North Dakota; self-portrait of Vincent Ledvina

LiveAuroraNetwork aurora camera network                   Screenshot from Cam 3 in Norway; credit: LiveAuroraNetwork



Background

• Aurora cameras

• Benefitting the public

• Benefitting science
• High time-resolution data

• Two views to triangulate aurora height

• Higher probability of detecting rare phenomena (i.e., STEVE)

Aurorasaurus members at AGU 2019

Collaborations between citizen scientists and researchers
(and projects like NoDDAC) lead to real discoveries

DSLR photographs of aurora (low-tech measurements) lead to major discoveries about STEVE; images from Notanee Bourassa (fig 1)



Background

• Aurora cameras

• Benefitting the public

• Benefitting science

• What is NoDDAC?
• Dual aurora cameras

• North-facing and allsky views

• Live-streamed video of aurora

• COTS equipment

• Blueprint for citizen scientists

NoDDAC north-facing camera           Aurora seen on NoDDAC north-facing camera

NoDDAC allsky camera

Aurora seen on NoDDAC allsky camera (right of frame)



Location and Facilities

• UND Martens Observatory
• Low light pollution (bortle-2)

• On-site internet and power

• Clear view of northern horizon

• Easily accessible
Martens Observatory; Credit: Tim Young

Light pollution levels at Martens Observatory; source: World Atlas 2015 Dome in operation; credit: Elijah Matthews Aurora at the observatory; credit: Elijah Matthews



The Cameras

• North-facing
• Sony a7s ii & 24mm f/1.4GM
• 84° field of view
• 12.2-megapixel full-frame CMOS sensor
• 24-hour YouTube livestream
• Timelapse of previous night made every day
• Video stills uploaded to FTP server

North-facing camera enclosure

Full-night timelapse of particularly active aurora in March, 2021Allsky camera                                                                          North-facing camera



The Cameras

• North-facing
• Allsky

• Canon T6 & Rokinon 8mm f/3.5 fisheye
• Upgrading to Sigma 4.5mm f/2.8 for 180° FOV
• 18.0-megapixel APS-C CMOS sensor
• 30-second exposures with 2-minute cadence uploaded to FTP server
• Timelapse of previous night made every day

Allsky camera enclosure

Left:
Allsky camera images
record an intense 
overhead auroral display  



Supporting Hardware (supplied by LiveAuroraNetwork)

• Off-the-shelf PELCO enclosures waterproof cameras
• Intel NUC computers interface with cameras
• Single cable providing power-over-ethernet (data and power)

PELCO EU3512-3X used for north-facing camera                        Intel NUC computer used for controlling the cameras (not exact model)                  POE Injector combining network and power to one cable



Software and Data Processing

• Cameras controlled with IPTimelapse software
• Complete control of camera settings
• Data can be offloaded to multiple FTP servers
• Timelapse creation
• Aurora-detection algorithm
• Automated twitter posts for timelapses/aurora

IPTimelapse interface

FTP server interface with timelapses NoDDAC twitter account



Aurorasaurus

• What is Aurorasaurus?
• Uses citizen science observations to report where aurora is seen
• Provides better forecast and tracking of aurora

Aurorasaurus auroral oval map with citizen scientist observationsAurorasaurus HamSCI poster



Aurorasaurus

• What is Aurorasaurus?
• NoDDAC and Aurorasaurus

• NoDDAC tweets ~10s clip of aurora when detected; displayed on auroral oval 
map

• Camera icons shown on auroral oval map with clickthrough to stream
• This functionality will be coming soon!

Aurorasaurus auroral oval map with citizen scientist observations



Other Citizen Science Efforts

• NoDDAC plans to collaborate with other programs
• HamSCI’s Personal Space Weather Station
• Zooniverse’s Aurora Zoo
• MANGO project

MANGO Project camera field of view; credit: MANGOAuroraZoo Project; credit: Zooniverse, AuroraZoo

HamSCI PSWS; credit: University of Scranton, Frissell et al.



Future Milestones

• Upgrading allsky lens
• Color calibrating cameras
• Setting up twitter functionality
• Exploring science questions

Example view of Sigma 4.5mm f/2.8 fisheye lens; credit: Peter West Carey Photography

X-rite ColorChecker Color Rendition Chart; credit: DxO PhotoLab 4



Thank you for your time


