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Overview

• Live 24x7 broadcast of loon nests 
• Research, outreach and education

• Operates early May until mid July

• Ongoing since 2014

• Lively online chat community

• On-demand clip library

• Links with other LPC outreach 
programs



Loon.org/looncam Web site

• News

• Live Cam

• Biff’s Blog

• Lots of information



YouTube Live

• Easy to use

• Adapts to user’s device 
and network speed

• 12 Hour Rewind

• Chat

• Viewer Statistics

• “Just works”

• Free



Community Chat

• Live interaction
• Many regulars

• Local, national and global
• Questions are answered

• Make note of event time stamps
• Nest swaps
• Egg turns
• Notable things

• Fund raising



What We See

• Cycle of reproduction 

• Challenges to a successful hatch

• Anthropomorphic personalities

• Unexpected behavior

• Other forms of nature

• Drama (territory, lost mother, lost egg)

• Tragic events

• Loon chicks 



How Does it Work?

• Basic design
• Pan-Tilt-Zoom camera
• Stream to YouTube Live
• Internet connection (35 Mbps upload speed)
• Video archive (seven days)
• Time-lapse snapshots (once/minute)
• Remote power switch 
• Weather station

• Loon Cam 2 - Off-grid design
• Batteries – 2 six volt – total of 220 amp/hour
• Solar panels – two 100 watt
• DC/AC Inverter
• Radio link to mainland – WiFi frequency
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Camera

• Axis P5635-E MKII

• Pan 360° Tilt 180°
• 30X optical zoom
• 1080p with audio
• Real time control 
• Laptop or mobile 



Infrared Lights

• Axton AT6-NE, IR Lamp
• Spotlight at infrared wavelength
• Operates during night
• Controlled by remote power switch
• Works with infrared filter on camera



Internet Power Switch

• MSNSwitch Model UIS522b

• Remote control of power

• Used for Camera and IR lights

• Timer schedule for Infrared Lights

• Saves a trip to the site



Internet Router

• Ubiquiti AirRouter
• Firewalls camera from internet
• Provides remote access 
• Real-time bandwidth monitoring
• Local access to equipment 



Bandwidth Budget

• Many streams to share capacity
• YouTube  
• AngelCam archive 
• Loon Cam Operator)
• Still time-lapse 

• 35 megabits/second purchased
• Reality varies from 5-42 Mbps
• Camera’s limit is 50 Mbps

• Data volume increases with movement 

• Stream quality degrades when capacity is exceeded



Internet Connection

• Spectrum Business 600/35 
megabits per second 

• Packet loss causes stream to 
be jumpy (jitter)

• Camera is throttled back to 
match “true” capacity

• Future plan is to use two 
circuits and split the load



Remote End:
Camera and Infrared Lamp
Solar Panels, Controller, Battery
DC/AC Inverter and meters
Weather Station
Power Switch
Ethernet Hub
Radio Bridge (1/4 mile)

Mainland:
Radio Bridge
Router
Cable Modem
Link to Internet

Solar Powered Setup

21°



Island to Mainland Radio Bridge

• Ubiquiti LiteBeam
• Spec is 400 Mbps or 3 miles
• Real-time monitoring
• Automatic optimization
• Reliable – even in rain



Solar Parts 

• 2 x 100 Watt 12 Volt Monocrystalline solar panels

• Pole mounts for panels

• 20 AMP MPPT Charge Controller with monitor

• Cables, junctions and fuses

• 2 X 6 volt deep-cycle batteries (200 amp/hours)

• Inverter

• Box for batteries and another for electronics



Solar Budget

• Battery has 1250 Watt-Hour capacity

• Solar generates 150-1000 WH per day

• Use 750 WH per day

• 3± day cloudy day reserve



CamStreamer

• Required to make Axis 
cameras work

• Sets up live streaming to 
YouTube or Facebook

• Software runs in camera



YouTube Video Library

• 100+ on-demand videos
• Sourced from the 7 day

archive
• Created with Movavi Video 

Editor
• Uploaded to YouTube
• Subscribers are notified



YouTube Stream Reports

• Extensive aggregate reports
• Real-time and long-term



Weather Station



Video Archive

• AngelCam 7 Day DVR
• Second stream
• Lower resolution and frame rate
• Easy to make clips to 3 hours
• Download clips for editing



Archive
Library



Time Lapse Archive

• Scheduled periodic HD snapshots 

• Transmitted to a remote file server

• Timestamped file name

• Useful to find events like nest 
exchange or predation

• Time-lapse movies (GoPro Studio)

• Archive for future research (AI?)

• Produces gigabytes of data



LCO Lessons Learned

• Minimize human sound and on-camera moments

• Focus on the loon – to avoid missing something

• Keep chat on topic –
• Can get boring over 28 days

• Quality and reliability can always be better

• Learn new IP address change from time-lapse NAS logs

• Reduce image “sharpness” is quick fix when running out of bandwidth

• Loons are amazing to watch



Hatch Day Operations




