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Short-term contract for the pilot project to test the use of stereoscopic cameras 
during the first transfer and the automation of video footage analysis
(Objective 2: Analyze the use of software and artificial intelligence to automatically determine the number of fish and their weight in first transfers.)


Executive Summary

Tests were conducted during the 2024 fishing seasons in the Mediterranean and Adriatic, and during the 2025 season in Portugal, with two main objectives: (i) to evaluate the accuracy of estimating the number and average size of bluefin tuna during first transfers, and (ii) to assess the potential of software and artificial intelligence to automatically determine fish number and weight. Trials were carried out in three scenarios: four first transfers from purse seiners to transport cages in the Mediterranean in collaboration with Balfegó Tuna; one first transfer in the Adriatic in collaboration with Jadran Tuna; and three first transfers from traps to fattening cages in collaboration with Tunipex.

For all transfers, fish were counted and measured both manually (marking snout and fork-tail points) and automatically (deep-learning software), allowing direct comparison. Additionally, in the Mediterranean a high percentage of the fish were later harvested, allowing for a comparison with harvesting results. 

Automatic fish counting in the Mediterranean achieved 79–95% of manual counts under good visibility, while reducing analysis time from 10.5 hours to 26 minutes. In contrast, performance in the Adriatic was limited due to the difficulty of detecting fish within dense schools, compared with the more dispersed swimming observed in the Mediterranean. In trap transfers, automatic counting ranged from 74% to 135% of manual counts, indicating the need for further refinement of the algorithm.

For fish length estimation, the software successfully measured a large proportion of individuals: 63%, 87%, 62%, and 59% in the Mediterranean transfers, and 67%, 48%, and 68% in the trap transfers. Average lengths, length-frequency histograms and Kernel Density Estimates derived from automatic measurements closely matched those obtained manually, with Kolmogorov Smirnov (KS) p-values greater than 0.05 in six of the seven first transfers, indicating no statistically significant difference between distributions. Automatic measurements were also consistent with harvesting results when available. In the Adriatic, the software estimated lengths for 45% of fish in one transfer, with automatic average length similar to manual results, although p-value was below 0.05. Overall, analysis time was substantially reduced: from 16 hours to 2 hours in the Mediterranean, from 4.5 hours to 1 hour in trap transfers, and from 3 hours to 3 minutes in the Adriatic.

These findings demonstrate that automatic estimation of fish weight during first transfers is technically feasible in the Mediterranean and in trap transfers, but further testing is required to confirm feasibility in the Adriatic. Finally, visual inspection revealed that tracking failures occasionally led to inflated percentages of fish measured, emphasizing the need for further development of the tracking algorithm to ensure reliable sample sizes, alongside continued improvements to the automatic counting system.

Finally, we are pleased to announce an agreement between four partners - Zunibal, Balfegó Tuna, Universitat Politècnica de València, and Chrome Motion Electronics - for the development of a commercial version of the software for automatic fish counting and sizing, based on these findings. The system will be European-based, with Zunibal leveraging its international reach to offer comprehensive hardware and software solutions for tuna fisheries worldwide. The product is expected to be ready for the 2026 fishing campaign.
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1. Executive Summary

This project analyzed ICCAT tender videos provided as part of Project REM-BFT (Remote Electronic Monitoring on Bluefin Tuna Processing Vessels). AQ1 AI methods were tested, and compared to manual measurement and counting of the same footage. The results over the eight transfers demonstrated the AQ1 AI's accuracy in fish counting and sizing, even when video quality was affected by poor camera angles or distances. Notably, the AQ1 AI had not been pre-trained on these videos, ensuring reliable results from unseen footage. Under typical conditions, the AI processing time is faster than real-time, allowing for efficient processing of the footage.

Across the eighteen transfers, the AI's measurements showed an average size error of only 0.015m (1.4%) compared to manual measurements, successfully sizing an average of 50.28% of the total fish count. This difference is comparable to the inherent error of a 3D calibrated stereo camera at the average fish distance measured, suggesting that any further accuracy improvement may not significantly improve the true operational accuracy in fish sizing. In counting, the AQ1 AI showed an average of 7.09% difference, with an error rate as low as 0.77% in transfer 21. The differences are primarily caused by occlusion and difficulties in detecting smaller, fast-moving fish within densely packed schools. Efforts are ongoing to enhance detection in these challenging scenarios.

The ‘at harvest’ fork length measurements from the Croatian cages aligned more closely with the AI results than the manually measured results. This validates concerns around the manual measurement techniques currently used by many fisheries authorities that prioritises precision over accuracy.

This work was carried out under the provision of the ICCAT. The contents of this document do not necessarily reflect the point of view of ICCAT, which has no responsibility over them, and in no ways anticipate the Commission’s future policy in this area.

This work has been carried out within the scope of the project REM-BFT, and co-funded by the European Union through the EU Grant Agreement No. 101103829, and a voluntary contribution by the United States.
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