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https://www.orcasound.net/hacker-hall-of-fame/
https://join.slack.com/t/orcasound/shared_invite/zt-bd1jk2q9-FjeWr3OzocDBwDgS0g1FdQ

Our orcas:

Southern Resident Killer Whales (SRKWs) are:

e Southern = ranging from northern California to
SE Alaska

e Resident = historically re-occurring within the
Salish Sea (inland waters of WA and BC)
Killer = apex predators, salmon specialists

e Whales = cultural icons, both historically & as
modern “charismatic megafauna”

How




recovery by a 1000 actions

can Al & human listeners work synergistically to conserve SRKWs (in real-time)?


https://www.fisheries.noaa.gov/west-coast/endangered-species-conservation/southern-resident-killer-whale-recovery-planning-and#vessel-effects-and-sound

How?

2002: Orcasound Lab (Val’s “back yard”)

2008-12 NOAA funding (expansion to 5 nodes)
2013-15 Philanthropy only (decline to 2 nodes)
2016-now Cooperative network (17 NGOs in 2021)
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How?

<2002-17

-- humans listening via Shoutcast mp3 streams
-- Val building custom software, alone

-- Scott building web static web sites, Google
sheets, manual Twitter/email notifications...

2017-18: software + hardware (Kickstarter for
v1 web app), live.orcasound.net launched Nov ‘18

2019-20: v2 Ul beta-tested in Nov ‘19, launched
in May, 2020

2021:v3 Ul + a proliferation of related projects
(24 public Orcasound Github repositories)

Val hacking node code.

The live-streaming DIY solution.

Lon does hydrophone wizardry!



http://live.orcasound.net
https://github.com/orcasound
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Orcasound

Get notified when there's whale activity ‘

ABOUT LISTEN LIVE ~

Bush Point

e 3cabled nearshore sites
streaming 24/7 (2018-21)

e Streaming hardware cost: |

~ U $ 300 pe r nOd e Located at the entrance to Puget Sound, Bush Point

is a great place to listen for the southern resident

Hyd ro p h one $ 300_ 1 500 ! killer whales who pass through Admiralty Inlet about

once a month in search of salmon. Can you be the

. y first to hear them?
PiSound HAT = 2 channel, "

Other common sounds here are ships heading to
e and from the Ports of Seattle and Tacoma and
24 blt, 48/9 6/192 kHZ : H = fishing boats using the adjacent ramp. The
hydrophones were deployed in 2018 and are located
Py Free open source Code! A ; 200m offshore at a depth of 16.5m. The Bush Point
¥ ’ node is hosted by Orca Network with support from
i g : i Bush Point Wharf B&B and WhidbeyTel.

Community scientists detect
in real-time via a web —— S5 G
app -- live.orcasound.net

© Orcasounds orcanode code orcasite code



https://blokas.io/pisound/
http://live.orcasound.net
https://github.com/orcasound/orcanode
https://github.com/orcasound/orcasite

How?
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Data costs

<$100/mo w/3 nodes

~30%/mo/node, but scalable

Free thus far With Cloud Cred |tS! Dec2019  Jan2020 Feb2020 Mar2020 Apr2020 May2020 Jun2020  Jul2020  Aug2020 Sep2020  Oct2020  Nov 2020
Bl s3 [ Data Transfer [l Relational Database Service Tax [HMEC2-Instances [l Others

AWS open data registry + Quilt



https://registry.opendata.aws/orcasound/
https://open.quiltdata.com/b/streaming-orcasound-net

How?

Labeled data (orcadata wiki)

e SRKWcalls
e 2022:signals of other SRKW
sounds, Bigg's KW, and humpback

Labeling tools

e 2000 Orcasound human labels
(~100/month, free text)

Pod.Cast (2019)

OrcaHello tags (2020+) w/D. Bain
Orca Active Learning (2020+)
Audacity (expert labeled test sets)
2022: HALLO annotation tool

0 Search or jump to. Pull requests Issues Marketplace Explore

3 orcasound  orcadata (o[ w)
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Scott Veirs edited this page 12 days ago - 36 revisions

Welcome to the orcadata wiki!

This is a place to share and collaborate, especially regarding bioacoustic analysis of real-time and archived audio data
related to the Orcasound open source project. Here you can learn more about Orcasound: machine learning resources
related to orcas (training sets | test sets) and access to Orcasound data -- both archived training and testing data, and real-
time audio streams. You may also be interested in the synopses of projects that leverage these open data at ai4orcas.net.

Most-recent progress (within the last year or so)

2021

Nov: SRKWs in Puget Sound, humpbacks in Haro! OrcaHello migrates to new Azure subscription; coordination with
HALLO on ASA/DCLDE/SSEC talks; Orcasound extern Emily Vierling catalyzes humpback non-song vocalization label
standarization.

Oct: Beluga in Puget Sound! OrcaHello team improves real-time inference system during annual hackathon (Oct 12-14),
including re-training model, continuous integration, moderator Ul enhancements, and documentation. MBARI publishes
acoustic archive via AWS open data repository.

Sep: J pod returns after 5 month hiatus; OrcaHello team plans for annual Microsoft hackathon; Alex Barnhill of ORCA-
SPOT team joins Orcasound Slack.

Aug: L54s heard twice on Orcasound Lab hydrophones; GSoC student projects completed, including embedding
visualizations for OrcaAL, and Github action workflow for increased data flow and algorithm deployment.

July: K pod visits (but isn't heard on Orcasound hydrophones); HALLO project develops v0.3 of KW call model,
onboards Sadman Sakib

June: Orcasound GSoC students work on embeddings, Github actions + OOI data, notifications, and v3 of Orcasound
web app

May: WGU hackathon explores human and machine detection databases (API for CosmoDB | SQ ies with

|~ Insights i} Settings

~ Home

Welcome to the orcadata wiki!

Most-recent progress (within
the last year or so)

Recent progress (2019-2020)

Deeper history of Al for Orcas
project

» Orcasound S3 HLS archives

» Pod.Cast data archive



https://github.com/orcasound/orcadata/wiki

Artificial Intelligence for orcas

Al for orcas (#ai4orcas) -- aidorcas.net -- OrcaHello | Pod.Cast | OrcaAL

towards (more) open (marine) bioacoustic data science...


http://ai4orcas.net/portfolio
http://orcahello.ai4orcas.net/
http://podcast.ai4orcas.net/
http://orcaal.ai4orcas.net/

Al+human detection is optimal
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Where are they now?
Applied conservation problems

Can we automate reliable real-time notification of SRKW
presence, or will humans remain in the loop?

1. Notify as soon as possible, or only when “sure” of
SRKW?

2.  What is end-user’s false positive tolerance?

3. The conservation challenge: how to inspire users to
act for SRKWs when empathy is maximized during a
live acoustic event?

What are they saying?

Basic biology problems

Bioacoustics topics our data can inform:

e marine mammal communication
systems

e biosonar

e marine acoustic ecology

e soundscape analysis

Lots of visualization opportunities!



Sighting & listening together
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e Data cooperative for sharing: :
o vetted  sightings =

Marysville Confirmed Detections @
E o i Lake Stevens

o verified human detections =
o moderated OrcaHello
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https://www.facebook.com/OrcaNetwork

2022 challenge:

Will users label, heed a

L2 Pisound ADC AWS 33
S HLS (lossy)
_ FLAC
Raspberry Pi4 [ (lossless)

,or both?

&

e 1800 subscribers
e Baseline survey via
subscription form
e Conservation effect survey
Al for Orcas Learning

Guiding principles: + Microsoft (Azure) Growd- library

sourcing

+ Google Summer
of Code
+ Open-source devs

+ clips
+ annotation + visualizations
+ classification + tutorials

+ analyses

e User-centered design

Bi ti
e Openroadmap (Trello) foacoustics

Noise analysis


https://trello.com/b/wBg0qhss/orcasound-roadmap

sharing solutions globally
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Explore our Google map of
NE Pacific hydrophones



https://www.google.com/maps/d/u/0/edit?hl=en&mid=11n2HMmWq9-TSXjdHc_BYPKzOMq9xVbk5&ll=2.216726319985888%2C0&z=2
https://www.google.com/maps/d/u/0/edit?hl=en&mid=11n2HMmWq9-TSXjdHc_BYPKzOMq9xVbk5&ll=2.216726319985888%2C0&z=2
https://www.google.com/maps/d/u/0/edit?hl=en&mid=1jAc74fEyRyznLXXP5Mpq3tk5daE&ll=32.384856016555204%2C-151.92402937612133&z=4
https://www.google.com/maps/d/u/0/edit?hl=en&mid=1jAc74fEyRyznLXXP5Mpq3tk5daE&ll=32.384856016555204%2C-151.92402937612133&z=4

ACkn()wledgementS & links Give orcas a voice!

live.orcasound.net

Thanks to all our collaborators! More info:
e The Orcasound open source e orcasound.net
community’s volunteer hackers e aidorcas.net
e The many NGOs & volunteers e github.com/orcasound

who maintain the hydrophones
at each node

Google Summer of Code
Microsoft Al for Earth



https://www.orcasound.net/hacker-hall-of-fame/
https://www.orcasound.net/hacker-hall-of-fame/
https://summerofcode.withgoogle.com/archive/2020/organizations/6216078121762816/
https://www.microsoft.com/en-us/ai/ai-for-earth
http://orcasound.net
http://ai4orcas.net
http://github.com/orcasound
https://live.orcasound.net/

Extra slides...

From other Orcasound talks...



Extra discussion topics:

Practical detection vs miss rates
From candidate table
“False alarm”
Talk about false positive rate (10 per day)
- About right winter 2021
- Uncomfortable in spring (pigeon guillemot)
- Too low in summer (ACI bugs)
- Still too low/slow in fall?
- Just right this winter?

User info
Adrian plots (e.g. subscriber growth?)
Geographic partitioning



e GSoC: supports students
& open-source software
projects, like Orcasound

e 2019:0OrcaCNN for
Alaskan killer whale calls Orcasound

e 2020:Build atool to speed
up the labeling of SRKW
L”S —4_____\

ORCASOUND

@ Google Summer of Code

Archive

http://orcasound.net



https://github.com/orcasound/orcagsoc/issues/2
https://github.com/orcasound/orcagsoc/issues/2
https://github.com/orcasound/orcagsoc/issues/2

Demo of the new citizen-science
labeling tool!
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OrcaAL’s architecture

live.orcasoun
d.net

Open-source tools:

Chrome Experiments
(3D spectrogram)

Docker

PostgreSQL
Flask

Docker Container

Flask Endpoint |

S3

(raw data)

Chrome Browser

(User visualizes
predictions and labels
more data)

Y

Docker Container

Flask API

DB
(store data
about models
and labels)



https://musiclab.chromeexperiments.com
https://musiclab.chromeexperiments.com
https://github.com/topics/docker
https://www.postgresql.org
https://flask.palletsprojects.com/en/1.1.x/

