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0BJECTIVES [

= Evaluate the use of stereoscopic cameras during the first transfers of Bluefin Tuna
from purse seine vessels to transport cages for estimating weight at this stage.

= Analyze the use of software and artificial intelligence to automatically determine
the number of fish and their weight in first transfers.

SCENARIOS

2024

= First transfer from a purse seiner to a transport cage in the Mediterranean.

= First transfer from a purse seiner to a transport cage in the Adriatic.

2025

= First transfer from a trap to an associated farming cage in Portugal.
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RECORDING SETUPS
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Further details in Objective 1
presentation
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FIRST TRANSFERS RECORDED

8 first transfers:
= 4 from purse seiners in the Mediterranean (M1-4) with Balfego Tuna
= 3 caging transfers in the Mediterranean and partially harvested
= ] from purse seiners in the Adriatic (A) with Jadran Tuna
= 3 from traps (TR1-3) with Tunipex

= For all transfers:
= Manual and automatic counting
= Manual and automatic length estimation
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G IN FIRST TRANSFERS

COUNTIN

ID M1 M2 M3 M4 Al TRI1 TR2 TR3
Manual

anua 308/430 282 1379 688 290/300 129 368 91
counting
Automatic Poor 267 1093 638 65 155 495 67
counting | visibility (95%) (19%) (93%) (61%) (120%) | (135%) (74%)

= Automatic counting:
= In the Mediterranean, it achieved 79-95% of manual counts under good visibility.

= Performance in the Adriatic was limited (61%) due to the difficulty of detecting fish

within dense schools.
= In trap transfers,it achieved 74%-135% of manual counts, indicating the need for
further refinement of the algorithm.
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SZING IN FIRST TRANSFERS

= Effective automatic length estimation:
= Estimating a high percentage of the fish (>59% in the Mediterranean, 45% in the Adriatic
and >48% in traps).

= Reducing the time invested by up to 90%.

= With similar average lengths compared to manual measurements (averaging 2.1%)
= First transfers in Med: -1.7%, -2.0%, -2.0%, +1.5%
= In Adriatic:-2.5%
= In traps:—2.7%,+0.4%, -3.9%.

= Length-frequency distributions from automatic software closely matching manual results,

with no statistically significant difference according to Kolmogorov-Smirnov test in 6 of 8
first transfers.
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SZING IN FIRST TRANSFERS

Sample size
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STZING IN

FIRST TRANSFERS

ID Al TR1 TR2 TR3
KS p-value 0,002 | 0,17 0,68 | 0,51
Automatic vs
manual -1.4% |- 2.7%|+0.4%(-3.9%
avg length
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SECOND TRANSEERS IN MED

STZING IN

= Auto vs manual results

ESPO10R ESPO14R ESPOO8R
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SECOND TRANSEERS IN MED

= Auto vs harvest results
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DEMO: FISH SIZING IN MED - .
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https://upvedues-my.sharepoint.com/:v:/g/personal/pamuobe_upv_edu_es/EQu77katKclGinQNlSCaFpwBS41INJsEhXC_bLBlEIymVg?e=MQFV12
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DEMO: FISH SIZING IN ADRIATIC

ADRIATIC autosizing demo.mp4 @



https://upvedues-my.sharepoint.com/:v:/g/personal/pamuobe_upv_edu_es/EdF5mae6pf5ApNJEKnfHhlIBOtuZDd-0dfmtb9QDc9UUXQ?e=nqM6QN
https://upvedues-my.sharepoint.com/:v:/g/personal/pamuobe_upv_edu_es/EdF5mae6pf5ApNJEKnfHhlIBOtuZDd-0dfmtb9QDc9UUXQ?e=nqM6QN
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DEMO: FISH SIZING FROM TRAPS

TRAPS autosizing_demo.mp4 @



https://upvedues-my.sharepoint.com/:v:/g/personal/pamuobe_upv_edu_es/EefaQ6tlOvtOnYyLFvlp6NsB5WTSMQfEWgaHPmoCTHwMLA?e=npizhX
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DEMO SOFTWARE
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https://upvedues-my.sharepoint.com/:v:/r/personal/pamuobe_upv_edu_es/Documents/ICCAT2024_reports_and_videos/demo_software.mp4?csf=1&web=1&e=hB150a
https://upvedues-my.sharepoint.com/:v:/r/personal/pamuobe_upv_edu_es/Documents/ICCAT2024_reports_and_videos/demo_software.mp4?csf=1&web=1&e=hB150a
https://upvedues-my.sharepoint.com/:v:/r/personal/pamuobe_upv_edu_es/Documents/ICCAT2024_reports_and_videos/demo_software.mp4?csf=1&web=1&e=hB150a

CONCLUSIONS o [——

Objective 2: Analyze the use of software and artificial intelligence to
automatically determine the number of fish and their weight in first
transfers.

= Automatic fish counting achieved 79-95% of manual counts in the
Mediterranean, 65% in the Adriatic, and 74-135% in traps, indicating the
need for further refinement of the algorithm.

= Automatic length estimation proved more robust, covering at least 45% of
fish in all scenarios. Length-frequency distributions derived from automatic
measurements closely matched both manual results and aligned with
harvesting data obtained several months later. Across scenarios, analysis
time was reduced by up to 90%.
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COMMERCIAL DEVELOBMENT

= Agreement

= Balfegd Tuna ( ).

= Zunibal ( )

= Chrome Motion Electronics ( )
= Universitat Politécnica de Valencia (UPV, )

= To develop a commercial version for automatic fish counting and
sizing based on the presented findings.

= European-based, with Zunibal's internationalization capabilities of
covering worldwide the technology market for tuna fisheries,
offering both hardware and software solutions.

= Available for the 2026 fishing campaign.
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http://www.balfego.com/
http://www.zunibal.com/
http://www.chromemotion.es/
http://www.upv.es/
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