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[ Abstract] Behavioral analysis of zebrafish larvae is often a visual representation of pharmacological studies and genetic
manipulations. Therefore, the detection of zebrafish larvae in a closed and complex environment is a fundamental step in the study of
their functional properties. Since the larva belong to small targets, YOLOv5Sm-sm model is obtained by removing the large prediction
layer and YOLOv5m-s model is obtained by removing the large and medium prediction layer in YOLOv5m network. Meanwhile,
since there is no publicly available larvae dataset, this paper uses DarkLabel software to label heads of the larva to obtain the
Zebradata dataset that is divided into training and validation sets in a ratio of 4.1 to train and validate the model, respectively. In
addition, 160 images that containing 23 larvae are used in this paper to test the detection accuracy of YOLOv3m, YOLOVSs,
YOLOv5m-s, YOLOvSm-sm and YOLOv5m. The experimental results show that the YOLOv5m-s has high recognition accuracy
and meets the requirements for larvae detection experiments.
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Tab. 1 Experimental platform configuration
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R NVDIA CUDA 10.2
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Tab. 2 The dataset of larvae
AEH (dpf) K M AT (pixel)

5 3 1 057 544 # 544
933 720 * 720
18 1 972 720 * 720
3 305 720 * 720
22 1 504 544 * 544
2 727 544 # 544
4 218 720 * 720
24 4 835 720 * 720
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Fig. 2 Multi—target detection process for zebrafish larvae based on YOLOvV5
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Tab. 3 The experimental detection results

Lt AR PR IR MR ms
YOLOv3m 0.699 0.699 0.745 259.5/3.21
YOLOvSs 0.686 0.676 0.710 71.4/1.40

YOLOvSm-s  0.923 0.886 0.912 160.2/1.30
YOLOvSm-sm  0.840 0.804 0.815 174.2/1.40
YOLOvSm 0.771 0.803 0.805 186.1/1.40
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