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Low light image enhancement based on
high and low frequency feature fusion

WANG Dewen'?, HU Wangsheng', ZHANG Runlei', ZHAO Wenqing'”

(1. Department of Computer, North China Electric Power University, Baoding 071003, China; 2. Hebei Key Laboratory of Know-
ledge Computing for Energy & Power, Baoding 071003, China; 3. Engineering Research Center of the Intelligent Computing for
Complex Energy System, Ministry of Education, Baoding 071003, China)

Abstract: To address the imbalance between performance and cost in existing low light image enhancement, a low light
image enhancement method is proposed based on high and low frequency feature fusion. By integrating multi-scale data,
this fusion combines geometrically rich low frequency features with semantically rich high frequency features to obtain
enhanced images, thereby reducing cost while guaranteeing good image quality. To enhance the feature extraction abil-
ity in a low light environment, the residual mix-attention module is designed to focus more on important local regions
from the pixel and channel perspectives. To address the information loss due to downsampling, the feature merging
module is used to supplement the features after downsampling. Additionally, a multi-residual dense block module is de-
signed to strengthen the feature-reuse capability. Furthermore, the see-in-the-dark dataset was subjected to experiments.
Overall, this method achieved peak signal-to-noise ratio and structural similarity of 29.67 and 0.792, respectively, with
only 1.5x10° parameters.

Keywords: low light; image enhancement; high frequency feature; low frequency feature; feature fusion; attention;
multi-scale; residual net; dense connection
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Fig.1 Low-light image enhancement network based on the fusion of high and low-frequency features
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6 L—L 29.09 0.791
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