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Spatial Attention Mechanism with Global Characteristics

ZHANG Lianchao, QIAO Ruiping, DANG Qiwei, ZHAI Peiyuan, SUN Hongshuai

(School of Information and Communications Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; To obtain the long-distance dependence between different feature points in the feature
map of the convolutional neural network, so that the convolutional neural network can better
distinguish the foreground target and background information, a spatial attention mechanism with
global features is proposed. Combining the multi-channel original feature map into a single-
channel feature fusion map through the channel fusion layer, the influence of the information
distribution between channels on obtaining spatial attention weights is eliminated; the feature
fusion map through global feature acquisition processing to obtain the global feature map, which
represents the correlation between a feature point and all points in the feature fusion map; the
global feature map is multiplied by the learnable variable with an initial value of 0, and copies
itself to the size of the original feature map in channel domain. The expanded global feature map

is added to the original feature map to obtain a feature map with attention mechanism. After
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adding the spatial attention mechanism with global features to different convolutional neural

networks, the experimental results show that in the brain wave two-classification task. the

algorithm classification accuracy is heightened by the maximum of 0. 839% ; in the CIFAR-10 data

set multi-classification task, the classification accuracy of the algorithm is improved by the

maximum of 0.484%; in the single-category detection of night vehicles, the algorithm is

heightened by the maximum of 3.860% with the evaluation standard of the average accuracy

value of Intersection over union (IoU) greater than 0.5, and the algorithm is improved by the

maximum of 11. 726 % with the evaluation standard of the average accuracy value of IoU greater

than 0. 755 in the multi-category detection of the voc2007 data set, the algorithm has improved by

the maximum of 0.778% with the evaluation criterion of the average precision value of IoU

greater than 0.5, and the algorithm has improved by the maximum of 1.232% with the

evaluation criterion of the average precision value of IoU greater than 0. 75.

Keywords: convolutional neural networks; spatial attention mechanism; global features;

feature fusion; target classification; target detection
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