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Movement ecology is undergoing a revolution from a data-poor to a data-rich discipline,
however, our ability to convert machine-sensed trajectories into meaningful observations
of animal behaviour has not advanced at the same pace. New tools are needed.
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How can we quickly move
from detections to understanding?

Immersive and interactive 3D tools can quickly integrate multiple data streams into a
single visualization, accelerating our ability to observe patterns and make sense of the
data. We have developed open-source software using the Unity 3D Engine, for
interactively visualizing 3D fine-scale fish movement.

Available on github (alpha version) m Unlty

The software streams data from a postgresql database, which can be hosted locally or
remotely. Minimum requirements for the database are fish metadata, position and
meshmap (i.e. bathymetry) tables. The first step after downloading the software is to
establish a database and setup the tables with the structure the software expects. Tables
with additional data such as weather data, thermocline information, or macrophyte maps
can also be added.

Positions Fish metadata Meshmap

(coordinates scaled to meshmap dimensions)

id species tl
1 1113894 1 30

id timestamp X y -3
1 1113602 2014-11-20 08:56:19 186.7752 282.8133
2 1113602 2014-11-20 09:41:18 184.4991 295.5873

3 1113602 2014-11-20 10:14:59 184.7195 295.4758
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2 1113895 1 44
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4 1113900 1 54
5 1113901 1 32
6 1113902 1 64

4 1113602 2014-11-20 11:08:30 184.6847 295.4981
5 1113602 2014-11-20 12:51:43 184.4875 295.5873
6 1113602 2014-11-20 13:11:58 184.4991 295.5873
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Postg el

The database connection can be specified immediately after opening the software. Before
starting the visualization, the connection is tested and the structure of the tables is
verified. After passing the verification tests, the interactive visualization can start.

Minimum required tables:
- fish

- meshmap

- positions_local

You will be unable to continue if any of these tables are red
lit. Yellow lit tables will import successfully subject to the
outlined conditions.

IP Address:
Username:

. positions_local
YELLOW: The (x, y) position values in the
provided table exceed the local bounds of the
heightmap. This will cause some fish to appear to
be "swimming" on land or in empty space.

Password:

N——

YELLOW: The depth values in the provided table
exceed the local bounds of the heightmap. This
will cause some fish to appear to be "swimming"”
above or below the lake.

VERFY START

Example database connection
@ macromap_polygons_local

. macromap_heights local

. species

YELLOW: 2 species exist in the table that aren't
currently supported by the renderer. Fish species
outside of ‘scaled carp’, ‘catfish’, ‘pike’, ‘tench’,

Screenshot after table verification
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This software is open-source and we hope for community contributions and feedback. It is
an early version, with bugs to find and many improvements to be made. We aim to make it
as general and easy to use as possible. It is best suited for fine-scale tracking datasets, but
It Is also appropriate for coarse-scale tracking, for example along coastlines.

The software could be an effective tool for outreach and science communication given the
Interactive and visual nature

The software also has potential to contribute towards ongoing efforts to create digital
twins, particularly contributing towards the biological components of digital twins.

Most importantly, we hope the sofware can be used to efficiently gather insights into
existing and future telemetry datasets and we hope it will help to create new hypotheses
related to fish behavioural ecology.

Marine Behavioural Ecology Grou

o)



