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Mitwelten — Medienokologische
Infrastrukturen fur Biodiversitat

Interdisziplinares Designforschungsprojekt (SNF, 2020-2024)

Wie kdnnen mediale Designinterventionen auf Grundlage des Internets der Dinge
dkologisch und kulturell zur Férderung von Biodiversitat in lokalen Okosystemen
beitragen?

Zur Beantwortung dieser Leitfrage wird in drei Fallstudien in Mensch-Umwelt-Aushandlungs-
prozessen medientechnologische Infrastruktur gestaltet und installiert: in der Kulturlandschaft
der Merian Garten bei Basel, im Dreispitzareal Basel und in der Reinacher Heide, einem
Naturschutzgebiet in der Agglomeration Basels.

FS3: Reinacher Heide, BL PL: J. Torpus
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Forschungsfrage

Wie konnen mediale Designinterventionen auf Grundlage des Internets der Dinge 6kologisch und kulturell zur Férderung von
Biodiversitt in lokalen Okosystemen beitragen?

Teilprojekte

Teilprojekte und deren wichtigste Beziehungen.
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loT & ML Infrastruktur
Hardware und Software, inkl. Betrieb.
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Team

e Thomas (IMVS)
¢ Cedric (IXDM)
¢ Simon (IMVS)
¢ Timeo (IMVS)

Hardware

e POE Access Point (Repo, Tasks)
e PoE Pi Cam (Repo, Tasks)



The map and the terrain
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Low-end high tech
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Keep it simple, iterate
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Do it yourself / with others
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Analysing ~1.5 M photos with ML
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PR SRy S ID: 0344-6782 Date: 2021-06-21 08:00:02

Images to show
© All Images @ Marked as Flower
Unseen Images

Seen Images
Images tagged as Not Sure @ Flowers visible
Favourites [X] No Flowers visible

Node ID Not sure

All nodes

Time range

&4 Load XX Random

e Jump back » Jump forward

M Previous » Next

Abbildung 52 User Interface Image Exploration Tool

Knapp 2700 Bilder wurden mit dem Tool klassifiziert. Zeitabschnitte, die fur das Projekt brauchbar
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Abbildung 54 Bilder mit Blumen nach Kameras und Aufnahmedatum

3.2 Annotieren der Bilder
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Fluginsekten
Unterklasse Pterygota
Hautfltigler Zweifllgler
Ordnung Hymenoptera Ordnung Diptera
v , v
Bienen & Graswespen ohne Honigbiene | Fliegen ohne
Uberfamilie Apoidea und Hummel Wiktenen ‘ Unterordnung Brachycera Schwebfliegen Fliegen
v v

Honigbienen Hummeln Schwebfliegen
Gattung Apis Gattung Bombus Familie Syrphidae

Abbildung 64 Pollinator Dataset: Taxonomie der Bestauber [43]

Abbildung 65 zeigt die Aufteilung der Bestauber im Datenset nach Art. Die Grossen der Klassen
sind nicht gleichmassig. Wildbienen und Honigbienen verfligen tiber sehr ahnliche optische Merk-
male, was eine Unterscheidung schwierig macht. Schwebfliegen, Fliegen und Hummeln sind op-

tisch besser voneinander unterscheidbar, womit die geringere Anzahl Vorkommnisse das Model
nicht schwerwiegend beeintrachtigt.

Honibiene NilkkiDbiene '
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0.878

Abbildung 96 Mosaik aus Resultaten der Klasse Schwebfliege

Mt Aarm rennrt ananaratar Toanl TRQ1 kann atie Aan Raciilfaten ain Ranart im PDE EAarmat nanao.
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Standing on the shoulders of giants
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H jacksonliam / mjpg-streamer ' Public @®Watch 133 ~ % Fork 11k Starred 25k  ~

<> Code () lIssues 94 19 Pullrequests 36 () Actions [ Projects [0 wiki @ Security [~ Insights

¥ master v+  mjpg-streamer /| mjpg-streamer-experimental / LICENSE Go to file

martonmiklos - new branch renamed, ... Latest commit 559d91e on Nov 10, 2010 {® History

A 0 contributors

339 lines (281 sloc) 17.6 KB Raw Blame 2 ~ (@

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA ©02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

®> W 00 N O U & W N =

a



[ ] @ Q yolov5/LICENSE at master - ult X + v

& C' @& https://github.com/ultralytics/yolov5/blob/master/LICENSE Q M %

Q Search or jump to... Pull requests Issues Codespaces Marketplace Explore

& ultralytics / yolov5  public Q) sponsor ® Watch 331 ~ Y Fork 12k v Starred 33.2k v

<> Code () Issues 291 {9 Pullrequests 43  ©) Discussions () Actions [ Projects 1 00 wiki @ Security [~ Insights

# master ~+  yolov5 / LICENSE Go to file
ultralytics/yolov5 is licensed under the Permissions Limitations Conditions
GNU General Public License v3.0 ) o ) )

v Commercial use X Liability @ License and copyright

Permissions of this strong copyleft license are conditioned on making available complete v Modification X Warranty notice

source code of licensed works and modifications, which include larger works using a + Distribution @ State changes

licensed work, under the same license. Copyright and license notices must be < Patent use @ Disclose source

preserved. Contributors provide an express grant of patent rights. « Private use ® Same license

This is not legal advice. Learn more about repository licenses.

@ Borda Add pre-commit Cl actions (#4982) .. Latest commit ed887b5 on Oct 28, 2021 @ History

A 2 contributors @3 @
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@ grafana/grafana Public ®Watch 1.3k~ % Fork 10.3k  ~ ¥¢ Star 526k  ~

<> Code @ Issues 2.6k 11 Pullrequests 256 ) Discussions @ Actions ﬂfl Projects 9 ©) Security 23 [~ Insights

¥ main v  grafana / LICENSE Go to file
grafana/grafana is licensed under the Permissions Limitations Conditions
GNU Affero General Public License v3.0 , . , ,
v Commercial use X Liability @ License and copyright
Permissions of this strongest copyleft license are conditioned on making available v Modification X Warranty notice
complete source code of licensed works and modifications, which include larger works + Distribution @ State changes
using a licensed work, under the same license. Copyright and license notices must be < Patent use @ Disclose source
preserved. Contributors provide an express grant of patent rights. When a modified « Private use @® Network use is distribution

version is used to provide a service over a network, the complete source code of the
modified version must be made available.

® Same license
This is not legal advice. Learn more about repository licenses.

e torkelo Re-license Grafana to AGPLv3 (#33184) ... v Latest commit 8db3eb9 on Apr 20, 2021 YO History

A 2 contributors e w
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@ https://choosealicense.com

Choose an open source license

An open source license protects contributors and users. Businesses and savvy developers won’t touch a project without this protection.

Which of the following best describes your situation?

F OO

Ineed toworkina
community.

Use the license preferred by the
community you’re contributing to or
depending on. Your project will fit right in.

If you have a dependency that doesn’t have
a license, ask its maintainers to add a
license.

I want it simple and
permissive.

The MIT License is short and to the point. It
lets people do almost anything they want
with your project, like making and
distributing closed source versions.

Babel, .NET, and Rails use the MIT License.

I care about sharing
improvements.

The GNU GPLv3 also lets people do almost
anything they want with your project, except
distributing closed source versions.

Ansible, Bash, and GIMP use the GNU
GPLv3.
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Attribution-ShareAlike 4.0 International
(CC BY-SA 4.0)

This is a human-readable summary of (and not a substitute for) the license. Disclaimer.

You are free to:

Share — copy and redistribute the material in any medium or
format

Adapt — remix, transform, and build upon the material

for any purpose, even commercially.
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= README.md Y
Contributors 3

Mitwelten.org loT Hardware Proof of Concept

’ tamberg Thomas Amberg
Work in progress. Questions? Contact mitwelten.technik@fhnw.ch ‘ WullT

¢ AudioMoth Audio Logging Microphone y p Simstal

AudioMoth Audio Logging Microphone with LiPo Battery

LiPo/Li-lon Charging Station

LoRaWAN Gateway with 3G Uplink Languages

LoRaWAN Sensor Nodes ——
LoRaWAN Sensor Nodes with Solar Power ® G-code 99.9% @ nesC 0.1%

. 0, 0,
OpenMV Bug Tracking Camera QpanSeAR D0%: W Chr00%
® Python 0.0% ® C0.0%

e OpenMV Photo Logging Camera
¢ OpenMYV Photo Logging Camera with PIR

OpenMYV Video Streaming Camera

Raspberry Pi Streaming Camera

Raspberry Pi Streaming Camera with PoE

Raspberry Pi Zero Streaming Camera with PoE

Raspberry Pi Streaming Camera with Solar Power

Raspberry Pi Streaming Endoscope
Wi-Fi and PoE Access Point with 4G Uplink



Tools for deployment and operations
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Deployment of Node 5605-3691

Node ID 5605-3691
Deployment Period

01.03.2021 - 31.10.2021
Description (Location)

(kml-import)

o 384
Villa Meiian -

> 5

\zuamoldsqoxl’{ 1S

20,

Node Details

Type Optical

Platform PiCam
Connectivity RJ45

Power PoE
Hardware Version v0.0.0

Firmware Version v0.0.0

Close

Developed by C. Spindler
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SNF Mitwelten v 3t devops-bot £ ¥ Planung Monitoring, Uberwachung kritischer Hardware 1%; 3 &
fs3-reinach + Add a bookmark
general g} mitwelten-watchbot APP 11:36 AM Wednesday, August 31st v
geo-backend & [FIRING: 1] AP down
geovisualisierung Severity: \’h‘ Critical

: Summary: PiCam capture accesspoint down
iot-backend

iot-dashboard
ap-9203-9558 (Gleishof) has been down for more than 30 seconds.
iot-hardware

iot-ml-audio [RESOLVED] AP down
Severity: \f\ Critical
Summary: PiCam capture accesspoint down

iot-ml-vision
iot-privacy

bl kLl ap-9203-9558 (Gleishof) has been down for more than 30 seconds.

kultur-medienwiss
meetings | gz mitwelten-watchbot APP 426 PMm
- [FIRING: 1] AP down
Severity: g/\ Critical
random Summary: PiCam capture accesspoint down

oekologie

salon
sw-arch ap-3433-3765 (Reinacher Heide) has been down for more than 30 seconds.

web-frontend ap-7500-6727 (Gleisbogen) has been down for more than 30 seconds.

wildcam-tv B I & = = 1= ¢ "

4o}

#
#
#*
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

devops-bot

+

Add channels

devops-bot v O — Bot deVeloped by C. Spindler
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H yaler/ YalerTunnel2 public <% EditPins ~ ® Unwatch 3 ~ % Fork 0 - Starred 1 -

<> Code (® Issues I Pullrequests ( Actions ) Security [~ Insights £3 Settings

# main ~ # 1branch © 4 tags Go to file Add file ~ About e

No description, website, or topics

@ marcfrei Added tag v2.3.2 for changeset a5a92b20de78 6c818b3 on Jan 14, 2020 ) 9 commits provided.
M test YalerTunnel v2.3.0 4 years ago ' Readme
&8 BSD-2-Clause license
M tls YalerTunnel v2.3.1 3 years ago
v 1star
M9 udns YalerTunnel v2.3.0 4 years ago ® 3watching
[9 LICENSE.txt YalerTunnel v2.3.1 3 years ago % 0 forks
[N Makefile YalerTunnel v2.3.0 4 years ago
[ README.txt YalerTunnel v2.3.1 3 years ago Releases
[ http_reader.c YalerTunnel v2.3.1 3 years ago © 4 tags
(3 http_reader.h YalerTunnel v2.3.1 3 years ago Create a new releas_

Disclosure: I'm a founder



Student projects, bachelor and master
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i App Design
nw s, web UX
21HS_IMVSO02: Visualisierung von Biodiversitat im Urbanen
[ NON Qv Marc Bugmann & Tobias Kunz

A
“ w Fachhochschule 22
Nordwestschweiz Web

22FS_IMVS30: MJPEG Multiplexer Web Service

'K ) Qv Patrick Gutter & Tobias Villiger

Fachhochschule App DeSign
n w Nordwestschweiz Web UXx

22FS_IMVS31: Interaktive Darstellung von Biodiversitat im Ur-
banen Raum



@ Q> Simon Matile (in progress)

App Design
nw s, web UX
22HS IMVS35: Audio-Visueller Media Player fir Biodiversitat
[ NON Qv (to be done)

App Design
nw s, web UX
23FS_IMVS??: Data Storytelling fiir Biodiversitat im Urbanen
[ NON J Qv (to be done)

ML
n w Fachhochschule
Nordwestschweiz Alg

23FS_IMVS??: ML-Kamera fiir Biodiversitat im Urbanen Raum
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Mitwelten — Mediendkologische
Infrastrukturen fir Biodiversitat

NACH DATUM EINGRENZEN
Startdatum

10.11.2020 BIS

Enddatum
10.11.2022

FILTERN NACH SENSORTYP
PAX-Sensoren
Umwelt-Sensoren
Audio-Sensoren

Kameras

FORSCHUNGSAREALE
Merian Garten (FS1)

[C] Dreispitz Areal (FS2)

NACH KATEGORIEN FILTERN

Developed by IP5/6 tear[ns

oy [l £ SR T e Ly SRS e s S 1




[ O Q~ Timeo Wullschleger

— MASTER OF SCIENCE
Fachhochschule
N s, M 5 — IN ENGINEERING

Projektdokumentation P7
Data Acquisition for Urban Biodiversity Monitoring

[ O Q~ Timeo Wullschleger

Fachhochschule AR— MASTER OF SCIENCE
NW s M S = IN ENGINEERING

Projektdokumentation P8
Automated Analysis for Urban Biodiversity Monitoring
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