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Continuation of Past Work

Ower the past two years, the DeVision Oyster Team has been working on a project to automate
the counting of oyster seeds for Louisiana Sea Grant Research Lab. We have developed models to
count seeds from 2-dmm and 4-&dmim with great success using a StarDist-based model. Howewver,
our previous attempt at a O-2mm model only achieved 75% accuracy, which drastically lagged
behind the $0-95% accuracy we achieved with the 2-dmm and 4-6mm models. Therefore, the
focus for this semester was to rework the 0-2mm model to achieve a mare satisfactory accuracy.
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StarDist

StarDist s a deep learning method for instance segmentation of star-convex shaped objects. [t
uses a CHM {convolutional neural network) based on U-MNet architecture. trained on images and

their corresponding instance masks.
“ J ’ :

a

Lhens F':Il-l'"nﬂr- Prraaibr o 2]
T o
=1

- |

iy

D =

11 |_'_ "::'" __| L & i

L -r £ T

Figure 1. Stardest Archibecture High Leswel Diagram

YOLOv10s

YOLO [You Only Look Oncel is a family of real-time object detection models. We selected
YOLOwW10s for its small madel size, making it suitable for edge deployment scenarios such as the
Raspherry Fi. To enable efficient inference on resource-constrained hardware, we apply knowl-
edge distillation technigues to further compress the model while maintaining detection accuracy
for counting ovyster seeds.
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Figure 2. Y000 Architecture High Level Diagram

Dataset

Cine of the main issues with our first attempt at the 0-Z2mm model was the lack of a sizable and
accurate dataset. To address this. we manually annotated a new set of 50 high-quality images,
ther used data augmentation techniques to generate synthetic images, resulting in a total dataset
of 200 images. This expanded dataset provided significantly more training examples, allowing the
model to learn more robust features and improving its overall performance.
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Figure 3. Example of data augmentation applied to O-2mm oyster seed images

Model Comparison Results

Wie evaluated both StarDist and YOLOw10s models on a test set of image. From visual inspection
The 9-14-25 images were captured at close range with slight motion blur, while the 5-13-24
images were captured from a greater distance with sharper focus. StarDist was trained on a oyster

seed dataset with minimal augmentation, as augmentations were found to decrease accuracy for
this size class sa this may have influenced its performance.
[able 1. Comparison of StarDist and YO LOv10s predichons on test images
Image Actual StarDist YOLOw10s StarDist YOLOw10s
Count Pred. Pred. Error Error
Lamplel?-146-25 118 &2 117 -5é -1
SampleZ_9-16-25 128 e 136 -29 +8
sSample3_9-16-25 1461 128 184 -33 +23
Sampled #-14-25 138 114 151 -22 +13
Samples 9-16-25 186 153 214 -33 +28
Samplel_5-13-24 254 112 70 -142 -184
sample2_5-13-24 275 252 179 -23 -94
Sample3_5-13-24 221 201 145 =20 =76
Sampled_5-13-24 249 235 187 -14 -62
MAE 41.3 54.6
Accuracy F7.4% T6.4%

Both models achieved comparable overall accuracy (StarDist: 77.4%, YOLOw10s: 76.4%), but
with complementary strengths. YOLOv10s excelled on close-range images with motion blur,
achieving near-perfect counts (mean error £14.6 seeds). StarDist performed better on distant
images with smaller, dersely packed seeds {errors as low as -14), as its star-convex predictions
handle overlapping circular abjects well. These complementary patterns highlight the need for
future research into a unified approaches.
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Camera distance significantly impacts accuracy: YOLOw10s achieved near-perfect counts an
close-range images (Samplel: 117 predicted vs 118 actual) but severely undercounted on
distant 5-13-24 images where seeds occupy fewer pixels we suspect this is because of
downsampling to &40px input resolution.

Future Work

* Improve model accuracy: Continue training and refining both StarDist and YOLOw10s models
to reduce systematic undercounting bias and achieve accuracy levels comparable to the
2-dmm and 4-é&mm models [%5+%)

* Address domain shift: Develop strategies to improve model generalization between iPhone
training images and Raspberry Pi camera inference, potentially through addiional
augmentation techniques or collecting maore training data from the deployment camera
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