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The UTOFIA product datasheetasailable!

The brand new datasheet for the UTOFIA camera has been released. You can download it from our website

www.utofia.eu in the Downloadscategory, or directly by clicking on the link below

Download the brochure
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UTOFIA tested at a Red Tuna
aquaculture facility in Spain

In January the UTOFIA System Two was tested at a Red Tuna
fattening aquaculture farm Ricardo Fuentes e Hijos Group in the
Mediterranean Sea by Cartagena (Spain). The aim of the test was
to compare UTOFIA against the stereoscopic cameras currently
used for measuring the length of the Red Tuna. Specific focus
was on testing the use of the 3D ability of the UTOFIA camera
for moving objects in the water.

After interviews with the person in charge of the farm and their scuba divers it was decided that the best way to deploy
the camera was having filming vertically, either hanging from the surface looking at the bottom or located at the bottom
of the net filming up as seen in the photo to the right.

The test was very successful due to the 3-D image properties of the UTOFIA camera the tuna could be sized at different
distances, not possible with the stereoscopic camera. Currently the data is being processed in more detail. The figures
show some of the images of a tuna with the different parameters we can extra ct from UTOFIA images.
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The test was filmed by Euronews Futuri s program and can be seen there:

http://www.euronews.com/2018/02/12/underwater -cameras-the-next-generation
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http://www.euronews.com/2018/02/12/underwater-cameras-the-next-generation

Biomass estimation and behavior analysis using UTOFIA

To better understand UTOFIA's potential in aquaculture applications, the project visited an aquaculture farm. The
Institute for Marine Research in Norway kindly allowed us to visit their research facility at Matre in Norway.
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Upon deploying the camera we again observed that the fish was completely unaffected by the camera and the laser
illumination, confirming previous experiments on the safety of the system (planned published).

The live 3D images captured at 10 Hz allow for immediate visualization of the fish in a 3D volume ( Figure 1) together
with an intensity image, and allows for hundreds of fish to be measured in a few minutes. The camera covers a large
volume. This can further be used to measure directly the length of the fish swimming ( Figure 2) which can be further
refined into biomass estimates.

The live 3D images make it also simpler to track the fish over time to estimate swimming speed and patterns. In
Figure 3 we show a school of fish and visualize the estimated swimming direction and speed of some of the fish. In
this snapshot of a longer video acquired at 10Hz, we found that the speed of the fish was 0.60m/s with a standard
deviation of 0.27ms/s. This can be further used towards measuring fish welfare and quantifying behavior patterns.

Bottom view of fish

Depth map of segmented fish
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Figure 1: Top left image shows an intensity image of fish acquired from near the bottom of the fish cage looking upwards; color
indicates distance to object. Top right image shows the depth map of segmented fish. Lower image shows a 3D plot of fish.
Notice the high lateral (spatial) resolution of the data which allow for more detailed fish analysis towards e.g. biomass applications.



Figure 2: Estimation of length of fish. Depth information is colour coded into the images. In the left imnage, we have estimated
that the length of a fish is 46 cm. In the right image a seemingly smaller fish is estimated to 55 cm. This is an advantage o fthe
depth information, we can adjust for perspective differences due to distance information (3D) and thereby accurately estimate

fish size.
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Figure 3: Estimation of swimming speed and direction. The right image shows detected fish (vellow) from the 3D image and the
red arrows shows the estimated swimming direction and the relative movement in pixels of some of the detected fish. The left
image shows the intensity image of the fish and the movement arrows of some of the fish. The estimated speed of the all the
fish is an average of 0.60m/s, with a standard deviation of 0.27m/s.




Open Ocean and Coastal trials of UTOFIA in Danish waters

By Patrizio Mariani, DTU Aqua

Ocean trials with the UTOFIA cameras were carried out in June and December 2017 at several locations in Denmark
(Figure 1). The general aim was to compare performances of the UTOFIA system in contrasting environments from
coastal to open ocean conditions (Figure 2). Additionally we have used different deployment methods from different
ROV classes to simple extendable pole system.

On the RV Havfisken we tested both UTOFIA system 1 and system 2 and compared them to LH and GOPRO cameras.
To test visibility we had a turbidity sensor Turner C7F, absorption and length system all deployed on different Remote
Operating Vehicles, ROV BlueR®2, ROV FALCON as well as using poles.

System 1 test was carried out during the period of May 29 ™ to June 16" 2017 and system 2 from December 11™ to
15" 2017 and January 4" and 5™ 2018.

Trials were performed using tanks, harbours, coastal and open ocean environments.

Weather conditions during the trials were not optimal, characterized by several days of storms and generally high
turbidity in the waters around Denmark. Trials were performed at night and day with attenuation length values
ranging from 0.5 m to 3.2 m in ocean conditions while we used about 5 m in the tank trails.

We observed that at intermediate value of turbidity the UTOFIA camera had generally better performances than
regular video cameras. Several objects (fish, marine litter, benthi c structures) were observed also at a distances
much greater than the attenuation length. For example using the pole for deployment in the Copenhagen harbour,
we were able to observe movements of several fish at turbidity conditions when the LH and GoPro cameras performed
quite poorly. Figure 3 shows images from the harbour, where we can note the presence of eel grass at a distance of
about 2.5 m. While recording a fish (likely eel species) was swimming through the grass at a distance of 3 m from
the camera. In these conditions of low light and high turbidity observations with regular cameras were entirely
prevented.
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Figure 1 : (a) Testing area in Denmark for June and December 2017. Red boxes on the map indicate sites for the system 2 trials.
(b) Types of deployment methods used during the trials showing system 1. frame, pole, ROV. The team and mounting of the
camera.



Figure 2: UTOFIA cameras. The camera is designed to be flexible in terms of deployment methods. Small size is certainly an
advantage. (a) System 1 and 2 where the white camera to the right is system 1 and the black to the left is system 2 with its  laser
on. (b and c) show operations with system 1, in the harbour of Copenhagen as observed from the ROV without (b) and with (c)

the laser on.

Figure 3 : Harbour trials at dusk. Attenuation length estimated 2.5 m.
Top panel shows an Image from LH camera, the 3 bottom pa nels show
the UTOFIA camera in 2D (to the left) and depth reconstruction (3D) to
the right.

A fish is passing the eel grass and the colours indicate distances.




