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Introduction Motivation and Goals Evaluation

We propose the use of Faster Region-based ® Automate lab-based manual methods of zooplankton detection and classification. Mean Average Precision (mAP) is a popular metric for the evaluation of object detectors like Faster
Convolutional Neural Network (Faster R-CNN) ® Reduce overall training time through end-to-end learning RCNN, SSD, YOLO.
for fast and accurate detection and ® Improve the neural network detection and classification accuracy Average Precision, AP for class c:
classification of zooplankton groups in Ap — #TP (C )
underwater images. Region Proposal Network \  HTP (c) + #FP(¢)
[ Proposals
Faster R-CNN is a region-based object detection mage True Positive, TP(c): when a proposal is made for an object of class c and the object is present
framework which combines region proposal \ Feat M \ False Positive, FP(c): when a proposal is made for an object of class c, but there is no object of class ¢
eature Maps .
and classification in a unified network [1]. End- " P > Classifier Mean Average Precision, mAP for class c:
to-end learning reduces overall training time 1 #TP (C)
and increases the accuracy of the network. ‘1\5‘ Conv | mAP =
‘| Layer \ \ |classes)| #TP(c) + #FP(c)
_ _ ceclasses
We also compare the performance of the Fi Intersection over Union, [oU:
_ _ ig 1. Zooplankton Groups ‘
proposed method with popular detectors like from the Kaggle dataset [4]: | ANBRB
Single Shot Multibox Detector (SSD) [2] and (a) Copepod, (b) Echinoderm, Rol Pooling loU = TUR
You Only Look Once (YOLOvV3) [3]. (c) Fish larva, (d) Siphonophora, U
and (e) Chaetognatha Fig 2. Faster R-CNN Network Set A is proposed object pixels and set B is true object pixels
g
Algorithm  mAP@0.51oU
Faster R-CNN 97%
SSD 84%
Image Pre-processing: Preparing dataset and YOLO 79%
1 OpX padding added on all oA generating Supporting file Table 1. mAP scores for Faster R-CNN, SSD, YOLO

sides to increase the image s formats for Faster R-CNN,
background size SSD, YOLO

Conclusion

Faster R-CNN proved to be most efficient at processing the images of zooplankton with a high
mAP score. More images in the dataset and more training time would result in a much better
performance.
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