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Problems & Ideas
• Problems of Enhanced Infrared Imaging in Wearable Devices:

– Imaging performance challenges: imaging results suffer from lack of contrast, 
dark areas, high noise, and blurred edges;

– Lack of high quality paired infrared images;

– Low power consumption and sustainability requirements: lightweight model 
that can be integrated into a variety of embedded platforms.

• Ideas: Infrared image enhancement is conceptualized as generating high 

dynamic range infrared images from the corresponding temperature sequences 

during thermal equilibrium. 

Fig.1 The overall framework of UL3DCN, which primarily consists of two key components: the
Dynamic Filter Generation Module (DFGM) and the 3D Rubik’s Cube Correlation Module (3DRCCM）



Main Contributions
• Contributions:

– A novel unsupervised lightweight 3D convolutional neural network(UL3DCN) 
can effectively enhance imaging in wearable infrared imaging devices;

– The Dynamic Filter Generation Module (DFGM) simulates infrared image 
sequences, effectively extending infrared image from the spatial to the spatio-
temporal domain;

– The 3D Rubik's Cube Correlation Module (3DRCCM), which accurately 
estimates the higher-order curves required for pixel-level adjustments and 
dynamic range enhancement of infrared images.

Comparison of experimental results and indicators: left: enhanced infrared image; right: experimental comparison indicators


