


Overview

Live 24x7 broadcast of loon nests

e 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
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LIVE LOON CAM

Loon Nest Live from the Lakes Region of New Hampshire
Become a LPC Member or Donate
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YouTube Live

* Easy to use

e Adapts to user’s device _ ‘ , ——
and network speed e By = s SURE

e 12 Hour Rewind

e Chat
* Viewer Statistics

o IR
- 5.,.“" M NN

M
. on 7 L g J 'Il N "d’ "I'[ﬁ’, .‘l
“ ” AWl e | R IR i ) e
. J k '3 o N A v:_ /{’/",ﬁ‘: I,’I,, iV 7, PP £ o ’.'
u St WO r S 2020-06-24 ]'6 : 239; 3!2 ) .:a’//”,j. . \/,"’/";{"/vl;’llwl.-"?.r’

A

-

@ NEW HAMPSHIRE

[ ) F re e LPC Loon Cam 2 - Live Broadcast

58 watching now - Started streaming on Jun 13, 2020 ily 298 @13 & SHARE =, SAVE M
#7,%  Loon Preservation Committee
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Welcome to the Loon Preservation Committee's Second Loon Cam of the 2020 Season.



Community Chat

* Live interaction
 Many regulars
* Local, national and global
* Questions are answered
 Make note of event time stamps
* Nest swaps
* Eggturns
* Notable things
* Fund raising



What We See e e

* Cycle of reproduction e e
* Challenges to a successful hatch =
* Anthropomorphic personalities
* Unexpected behavior

* Other forms of nature 7Y
ridas
* Drama (territory, lost mother, lost egg) e 162

e

* Tragic events 1
* Loon chicks



How Does it Work?

* Basic design
* Pan-Tilt-Zoom camera
e 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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power over Ethernet

Cablfe to land

Burial grade data and

Camera post in pond
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Web Cam Design

Viewers

Live Video Archive Operator File Server
< 3

Internet

Nest Site
Router

Underwater POE

Ethernet Cable

Infrared

Weather Power : Underwater
Floodlight !
Switch 5 Mic Cable
Weather

Station Microphone



AXIS & AXIS P5635-E Mk Il PTZ Dome Network Camera

Camera

Axis P5635-E MKII

Pan 360° Tilt 180°
30X optical zoom
1080p with audio e

Real tlme ContrOI Image = Stream = Overlay Audio PTZ Privacymask = Apps = System
Laptop or mobile « = Appearancs Wide dynamic range

Preset positions o

Saturation
WDR )
(| e—————=m 100 31 (
Contrast Local contrast
0 100 60 0 ——— 100| 46
Brightness White balance
(' e— 100 | 41
Light environment | Fixed outdoor 1 v
Sharpness
AXISa
0 100 | 60




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

_ ' Status and Cuntrnl]
* MSNSwitch Model UIS522b OuietName | Status

Camera On E
IR Lights Off D

Outlet On B Outlet Off B OQutlet is On, |

 Remote control of power

e Used for Camera and IR lights

* Timer schedule for Infrared Lights
e Saves a trip to the site

"'Schedule List (max 20) ]

No.Enable Date Time Select Action
1 o Every Day 21:00IR Lights On ': T
2 o Every Day 04:50IR Lights Off ': ﬁ'j




Internet Router

Ubiquiti AirRouter

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

air Router

R

Status

NETWORK | ADVANCED | SERVICES

QTS Toolss ]

Device Model:
Device Name:
Network Mode:
Wireless Mode:
SSID:

Security:
Wersion:

Uptime:

Date:
Channel/Frequency:
Channel Width:
Frequency Band:
Distance:

TX/RX Chains:
TX Power:
Antenna:
WLANO MAC:
LAND MAC:
LANT MAC:
LAND / LAN1:

Monitor

AirRouter HP
Looncam 2 Router
SOHO Router
Access Point
looncam-router
WPAZ-AES

VE.3.0 (XN}

4 days 01:27:26
2020-06-24 08:50:29
1/2412 MHz

20 MHz

2402 - 2422 MHz
0.4 miles (0.6 km)
1X1

-4 dBm

Qmni - 5 dBi
68:72:51:4A43:1D
6B8:72:51:4B:43:1D
B6AT2:51:4B:431D
100Mbps-Full / 100Mbps-Full

CPU:
Memory:

AP MAC:
Connections:
Noise Floor:
Transmit CCQ:

airAX:

UNIMS: [7]

[ | 7 %
[(mmLC | 79 %

68:72:51:4A:43:1D
0
-96 dBm

Disabled

Disabled

Throughput | Stations | Interfaces | DHCP Client | ARP Table | Routes | Port Forward | DHCP Leases | Log

WVWLAND

100
?g B/ Rx: Obps
7o | IR TX Obps
&0
50
40
30
20
10

LANO

141 Bl RX: 166kbps
Bl TX 7.46Mbps




Bandwidth Budget

* Many streams to share capacity =

* YouTube 15 —
* AngelCam archive 10 o
e Loon Cam Operator) 5 =
* Still time-lapse 0
Typical 1080p Max 1080p Typical 720p Max 720p
* 35 megabits/second purchased YouTube Stream  mArchive Stream  mTime Lapse producer Page
* Reality varies from 5-42 Mbps ™ PTZ Setting Bandwidth Monitor  Staff Control Page

 Camera’s limit is 50 Mbps
e Data volume increases with movement
e Stream quality degrades when capacity is exceeded



Internet Connection

° SpeCtrU m BUSI NessS 600/35 5/15 Bandwidth analysis with offered stream of 25, 35, 10 and 5.5 Mbps
megabits per second loa”

* Packet loss causes stream to y
be jumpy (jitter) Il ll ‘II . ||II| ks | ll | ||

e Camera is throttled back to -
match “true” capacity L 3w it

rowenmsievene | LD U ]
circuits and split the load kL | l || II |.|J|| |




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)

TV
LI WA
cuirent g

R

Mainland:
Radio Bridge
Router

Cable Modem
Link to Internet




Island to Mainland Radio Bridge

Ms LITEREAM

Ubiquiti LiteBeam

Spec is 400 Mbps or 3 miles

Real-time monitoring

Automatic optimization

Reliable — even in rain
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Looncam-AP 1014

> . et Airtim
TXPOWER & dEm (Auto) 8 1'90

RF ENVIRONMENT @

5495 MHz
20 MHz 5483 - 5503

SIGNAL =57 (-70/-57) A13 dBm NOISE FLOOR -91dBm
a
LOCAL RX DATA RATE 6X (540AMMIMO) EXPECTED RATE 6X/8X
1 g EE [ a
4 160
2 80
ms Mbps
@ Capacity RX =i Throughput RX ¥~ Latency

81.9 Mbps 10.2 Mbps oms

DrReMOTEXL 2

looncam2

Looncam-Station
T Litel \C Gen2 v

6.3%

RF ENVIRONMENT @

5495 MHz
20 MHz 5483 - 5303

SIGNAL -56 (-66/-57) 49 dBm NOISE FLOOR -90 dBm
a
REMOTE RX DATA RATE 6X (64QAM MIMO) EXPECTED RATE 8X

e I
X s 4 [ ax

ISOLATED CAPACITY / THROUGHPUT [EIlelENRE S n] i - [ SRy g 3000 e

e e —— e ————— e — e —

-50
-60
-70
N o
-20
-100
-110
dBm

Average Signal Interference + MNoise @ nNoise Floor
-55dBm -82dBm -90dBm



Solar Parts

e 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
e Use 750 WH per day

* 3+ day cloudy day reserve 1200

1mD # ———————

Watt/Hr
9
=

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 12:00 20:00 22:00 0:00

Time

mmles\Wh Generated — ewmles\Wh Used —ee=\\h Reserve



CamStreamer

CamStreamer App EEX) CamOverlay App start trial CamScripter App  start rial

® Required to ma ke AXiS Please select a streaming platform:
cameras work
e Sets up live streaming to

YouTube Live Events 24/7

YouTube Live Events Manual E YouTube Live Events One-time

Continuous broadcasting Manually triggered event Scheduled event

YouTube Live Events Recurrent > . )
-~ RTMP ingest server (Universal) DaCast
YouTube or Facebook
. Facebook Manual Facebook One-time Facebook Recurrent
® SOftwa re r u n S I n Ca l I I e ra Manually triggered event Scheduled event Recurrent event
l-.
Microsoft Stream Vimeo Live “E\ IBM Video streaming
m Dailymotion m Periscope.tv w Twitch.tv
|+ | . ” .
= StreamingChurch.tv Wowza Media Server D3 MPEG-TS DVB/ATSC
STREAMINGCHURCH.IV
HTML HTML
=T .
S SRT - Secure Reliable Transport E HLS Pull E HLS Push (ftp/http/https)



YouTube Video Library

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

Created with Movavi Video
Editor

Uploaded to YouTube
Subscribers are notified

Channel videos

Uploads Live

e
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| Eagle attacks Loon Egg

Visibility

® Public

® Public

® Public

©® Public

® Public

None

None

None

None

None

Jun 23,2019

Jun 4,2017

Jun 23,2017

Jun 17,2017

Jun 21,2019

Views

23,490

12,841

10,988

9,523

7,133

Comments

25

18

11

15

Likes (vs.

dislikes)

96.4%



YouTube Stream Reports

Extensive aggregate reports
Real-time and long-term

When your viewers are on YouTube

Realtime activity 4576
Views - Last 48 hours ® Updating live
IIIIIIIlIIIl-.-l-llllIIIIII||III|Illlln.....lll ;

STREAM SETTINGS ANALYTICS STREAM HEALTH

212 2 7586 0:17:35

Chat rate

I |

09:00 PM 12:00 AM 03:00 AM 06:00 AM 09:00 AM 12:00 PM 03:00 PM 06:00 PM



Weather Station

SANM 12P M 3PM 6P M 9PM 12AM

Bl Temperature (°F) 8 Dew Point (°)

A

Il \Vind Speed (mph) Wind Gust (mph) |




Video Archive

AngelCam 7 Day DVR

Second stream

Lower resolution and frame rate
Easy to make clips to 3 hours
Download clips for editing

¢
9:09:54 AM 9:15 AM 9:19:54 AM

ER 9:31:15 AM

Clip name

Clip start

m Events n n Speed

2020-06-24 09:09:54

=

c Cloud recording

Recording mode

Retention

Continuous recording

7 days

Manage recording service

Zoom n

O Help
Clip end 2020-06-24 09:19:54
ok W o W (100 %
Connection quality Y i
How to optimize your stream?
Stream type h264
Resolution 1280 x 720
Bitrate 206 kbps
Audio Yes



Clips from camera LoonCam?2

Archive
Library

LoonCam2 2020-06-22 16:12:04 Heron-Hoots

W A X RN

6/22/2020, 4:12:04 PM (17 minutes, 5 seconds) [l B3 E3 6/19/2020, 8:17:00 PM (2 minutes)

LoonCam2 2020-06-18 18:35:12 Flush-June18

6/18/2020, 6:35:12 PM (12 minutes,
42 seconds)




Time Lapse Archive

e Scheduled periodic HD snapshots
* Transmitted to a remote file server
* Timestamped file name

e Useful to find events like nest
exchange or predation

* Time-lapse movies (GoPro Studio)
e Archive for future research (Al?)
* 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 —
e 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
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