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Abstract: As an important component of the ecosystem, the dynamic monitoring of wildlife is of great significance for main-
taining ecological balance, understanding species interactions, and assessing the health status of the ecosystem. Wildlife
monitoring mainly relies on unmanned aerial vehicle (UAV) onboard cameras and fixed infrared cameras to capture the
natural behavior of animals. However, due to the unpredictability of wildlife behavior, there are issues with small targets,
multi-scale variations, and animal body occlusion in the actual tracking process. To address these challenges, this paper
proposed an animal target tracking method based on an improved Siamese network, which transforms the tracking problem
into a similarity learning problem. Introducing multi head attention mechanism in the feature extraction stage of Siamese re-
lation network (SiamRN) , including concatenated window self-attention operation and sliding window self-attention opera-
tion, the precise tracking ability of small targets is enhanced. At the same time, the introduction of multi head attention
mechanism reduces the number and complexity of network parameters and improves computational efficiency. The experi-
ment was conducted on both public and self-made datasets, and the results showed that the success rate and accuracy of
the wild animal tracking method used in this paper are 0.698 and 0. 928, respectively, which was superior to mainstream

Siamese network tracking methods. The method proposed in this paper can accurately track and locate wildlife targets,

achieving wildlife monitoring.
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Figure 2 Tracking model network structure
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Figure 3 Feature extraction network
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Table 1 Backbone network parameters

W Bt LV N LS N BN g LN
Stage Input size Kernel size Stride Padding Output size
255 x 255 7x7 2 3 128 x 128
Convl
127 x 127 3x3 2 1 64 x 64
64 X 64 1x1 1 0 64 x 64
Conv2 64 X 64 3x3 1 1 64 x 64
64 x 64 1x1 1 0 64 x 64
64 X 64 1x1 1 0 64 X 64
Conv3 64 X 64 3x3 2 1 32 x 32
32 x 32 1x1 1 0 32 %32
32x 32 1x1 1 0 32x32
Conv4 32 x 32 3x3 1 1 32 x 32
32 x 32 1x1 1 0 32 %32
32x32 1x1 1 0 32x32
Conv5 32 X 32% 16 X 16
16 X 16 1x1 1 0 16 X 16

1. * %J2 N Swin-Transformer block , i LayerNorm (LN) )2 . £k H i B JBEH 5k 22 4 MUEA GELU AEZkPERY 2 )2 MLP 4 AL

Note: *. This layer is a Swin-Transformer block, consisting of a LayerNorm (LN) layer, a multi head self attention module, residual connections,

and a 2-layer MLP with GELU nonlinearity.
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Figure 6 Tracking trajectory and behavior recognition
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