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polymetallic nodules

l. GOAL

using seafloor

This study aims to develop and apply accurate methods for estimating the abundance of
imagery. By employing advanced
segmentation models (Mask R-CNN and YOLO), the research focuses on the automatic
detection and measurement of individual nodules. This allows for reliable estimation of
both their number and size, which is essential for assessing the volume of available
mineral resources. To streamline and enhance the dataset annotation process needed for
training the models, the Segment Anything Model (SAM) is also utilized. Ultimately, the
goal is to improve the precision of resource estimation in support of the responsible and
Qstainable development of deep-sea mineral extraction.
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Il. DATA
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~+ 30373 bottom images were
acquired at a resolution of
5184 x 3456 pixels
e 16 survey lines
‘ e« 12 survey lines were
located in the H22NE area
e 2linesinthe H33 area
e 2 outside the designated
areas.
-+ 31 bottom samples were taken
using a box corer (black

(a) Image of polymetallic
nodules on bottom,
(b) nodules extracted from
bottom in box corer,
(c) sorted nodules on
measuring scale
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IV. RESULT
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lll. METHODS

learning—based

Enhanced estimation of polymetallic nodule resources
from seafloor images using Mask R-CNN and YOLO
with Segment Anything Model (SAM) annotations

instance segmentation models were developed

to

automatically detect and delineate individual polymetallic nodules in seabed imagery.
1. Mask R-CNN

2. YOLOV5S

The model development process relied on transfer learning, allowing the use of pre-
trained weights as a starting point, and was followed by targeted fine-tuning of
hyperparameters to adapt the models to the specific visual characteristics of
underwater environments.

TRAINING DATA PREPARATION

We used the Segment Anything Model (SAM) to create initial segmentation masks for the

training set. While SAM proved effective in handling most image regions,

it occasionally

misclassified boundaries or merged overlapping objects. In these cases, we manually corrected
the masks to ensure the dataset remained consistent and accurately annotated. These
adjustments were necessary to prevent noise in the training process and to maintain a high
standard of label quality. The annotation process was designed to guide the neural network by
indicating the expected locations of nodules within the images. It was particularly important to
include nodules that were partially obscured by sediment, as this ensures a more accurate
representation of their true occurrence.
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