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Enabling the quantitative study of time-resolved, small-scale (mm to cm) animal-fluid interactions, predator prey dynamics, particle
distributions, and plankton abundance through the use of in situ 3D imaging

EyeRIS - Remotely Operated Vehicles AyeRIS - Autonomous Underwater Vehicles

4000 m lightfield camera with real-time 3D visualization 300 m autonomous camera array with real-time processing

EyeRIS on SOI
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Key Features:

* 4000 m depth rating

* Real-time 3D visualization

* Imaged volume: 60 mlto 2 |
Resolution:

Key Features:

* 300 m /1500 m depth rating
* Real-time object detection

* Imaged volume: 2 to 10|

e Resolution:

D

* x/y:20 um to 60 um * x/y:50um

e 2:200 um to 600 um e 72:400 um
Interface: * Interface:

* Wide range AC/DC « 24VDC

<300 W (with lights)
Single-mode fiber

e <25W (at1FPS)
* Gigabit ethernet
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-0 mm Examples of raw images from AyeRIS and estimated particle size spectrum averaged over 10 m depth depths at
23 mm three distinct depths in one profile. An overall increase in particle abundance with depth and change in size
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(left) Focused depth map of'a pasiphaeid shrimp as it swims downwards. (Right) Displacement of the tip of one o 10° B %10
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(Right) Map of Monterey Bay showing a transect
line between waypoints in the Monterey Bay Time
Series. ROIs and particle size data were recorded
continuously during the transect and saved to local
storage.
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(Top) Zoomed in view showing particle
trajectories meandering in the wake of the
branch.

(Bottom) Visualization of particle size spectrum
slope along the transect between (M2) to near-
shore (C1). Size spectra are computed over 10 m
depth bins and the slope is estimated for particle
sizes in the range 0.8 mm to 8 mm. The plot shows a
large patch of relatively flatter size spectrum that
intrudes into the shallower water near-shore.

(Left) Pathline view of flow over an isidella
' coral branch at Sponge Ridge off Monterey.
Lines show the bulk fluid motion and the
- . downstream vortices to the left of the coral
An amphipod surfs in the wake of are clearly visualized.
the coral branch =
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(Left) Focused depth map of an octopus imaged at Octopus Garden on 1224 -122.3 -122.2 -122.1 -122 -121.9 -121.8

Davidson Seamount in August 2022. (Top) Sequential frames from video of
an octopus moving. Video will be used to measure in situ gait dynamics of
these deep-sea animals.
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https://youtube.com/shorts/K8XnItjsSYQ
https://youtube.com/shorts/WeooXv0J1mw
https://youtu.be/O5u0pc1_dn0

