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Introduction
Video data collected during fishing plays an

Our custom object detection models meet
important role in bycatch reduction research, or EXCEEd the performance Of humans.
providing insights into how fish escape from ) ) .

fishing gear. We developed object detection The h|gh dEtECthn dCCU racy Of |nfrequent

models that can help reduce the time required

to review and annotate fishing footage in the SpeC|eS Creates new data-COIIECthn

high-volume Alaskan pollock (Gadus

chalcogrammus) fishery. We also explored the O p pO rtun |t|eS, | N CI U d | ng Sém i-a UtOmatEd

feasibility of automating two video review

tasks: detecting the presence of infrequent Video review and annotatiOn’ and the

bycaught salmon (Oncorhynchus spp.) and

tracking individual salmon in videos. collection of individual movement patterns
Methods using multi-object object tracking.

* Manually annotated over 17,000 images

 Trained YOLOv8 models on 20% of
annotations

e Combined models with our presence
prediction algorithm to identify salmon

 Tuned and evaluated multi-object tracking
algorithms using the Higher Order Tracking 1000 |
Accuracy (HOTA) metric
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Results 800 1
* Salmon mean average precision (mAP): 84%
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* 99% of salmon presence detected x

e HOTA scores on salmon videos: 0

o BoT-SORT tracker: 58.5 400
o |OU tracker: 54.3

o ByteTrack tracker: 51.6

(The current best HOTA score for the
standardized MOT17 tracking dataset is 65.8)
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, . 1000 O Figure 3. Examples of object detection results from
Our deep learning models are accurate at X[PIxe/s] 1250 500 00:04, j3€© 5 P S .
- o _ 1750 e pollock trawl footage. Bounding boxes are labeled with
detecting infrequent species in challenging AL the predicted species name and the model’s detection
computer vision scenarios with high rates of confidence score. A and B show true positive salmon
occlusion and variable lighting. However Figure 1. Salmon tracking results for a basic centroid tracker. Predicted track centroids are plotted as a and pollock detections. C shows two herring incorrectly
ccuracy declines in footage containin S’ ecies salmon moves aft in a trawl net. The correct predicted track is shown in blue, false positive tracks are in identified as salmon. D shows accurate detection
Y . & - &SP red. Initial salmon position and the ground truth track is shown in yellow. despite the presence of large jellyfish.
that were not present in training data, such as
herring (Clupea spp.). Our results show that = ,
. . . Bl True salmon presence M False positive detections Take a picture
well-trained object detection models have the . .
rential t erate th . I A ctual | | I to view videos of salmon
p.o entia | O accg erate the process or manuad | | I ‘ | I tracking and detection
video review. Using our salmon presence
pFEdICtIOn algorlthm to fllter out false pOSItlveS Predicted; “ ‘ Acknowledgements: This work was supported by efforts from the
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presence° From our analysis, we found that video Time [mm:ss] The scientific results and conclusions, as well as any views
: : : " " or opinions expressed herein, are those of the authors
object FraCkmg re.mams a challenging task in Figure 2. Predicted and actual salmon presence during 10 minutes of an Alaskan pollock trawl. Our salmon and do not necessarily reflect those of NOAA or the US
trawl videos. Basic trackers outperform more presence algorithm processes object detection results to filter out false positives and predict frames Department of Commerce. Reference to trade names
advanced state-of-the-art trackers in our tests. where salmon are likely to be present. does not imply endorsement by the National Marine

Fisheries Service, NOAA.
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