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Abstract: Objectives: The state space model Mamba, which combines global sensing field and dynamic
weighting, can better capture the trend and periodic information in the time series prediction task, and has
become an important direction in the current deep learning technologies for remote sensing image analysis
and interpretation. However, the current research of Mamba in the dense prediction of remote sensing images
is insufficient, and there are problems such as high computational complexity and low detection efficiency for
the change detection of high-resolution remote sensing images. Methods: We conduct an in—depth analysis of

the key factors affecting the number of parameters of the Mamba layer, and propose a dual-stream parallel
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omnidirectional scan Mamba (DSPOSM) model architecture to construct an in—channel data paralleliza-
tion processing method. The proposed DSPOSM model can effectively reduce the number of channels of
the data in single Mamba block while the total number of channels remains unchanged, in order to achieve
highly efficient feature extraction based on the decrease of the overall number of parameters of the model.
Results: Comparative experimental results on the LEVIR-CD and WHU-CD datasets show that the pro-
posed method outperforms the non-Mamba architecture method in all metrics and significantly reduces the
number of parameters and computational complexity of the network by 35.8% and 22.4%, and improves
the training efficiency by 19.45% and 8.26 % , compared with the benchmark method, respectively. Conclu-
sions: The proposed DSPOSM method can significantly reduce the number of parameters and computa-
tional complexity of Mamba-based networks and improve training efficiency.

Key words: high—resolution remote sensing image; change detection; deep learning; state space model;
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Tab.1 Quantitative Evaluation of Different Networks
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Tab. 2 Quantitative Evaluation of Different Networks

on WHU-CD Dataset/ %

) % P R Fl1 IoU
FC-EF® 78.50 78.33 78.41 64.53
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Tab.3 Ablation Experiments of Different Parallel
Methods on WHU-CD Dataset

S5 ZH /M FLOPs/G F1/% ToU/ %
Baseline 49.97 35.64 90.49 86.88
1 32.08 28.03 90.46 87.49

2 27.04 24.64 89.68 86.31

3 25.49 22.94 85.00 82.43
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Tab.4 Comparison of Network Complexity and Algorith-

mic Efficiency of Different Change Detection Networks

I ZRIA] /h
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/M
CD CD
FC-EF®! 1.35 7.15 5.22 6.63
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RSM-CDM#! 49.97 35.64 8.33 11.52
DSPOSM 32.08 28.03 6.71 10.57
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