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Feature fitting distillation metric network for low-resolution face recognition

Zhong Rui, Liu Linbin, Chen Bin
(School of Mathematics and Computer Science, Gannan Normal University, Ganzhou 341000)
Abstract

Face recognition systems often capture low-resolution facial images in practical applications where a significant
amount of facial detail features are lost. Additionally, the presence of superimposed interference factors, such as il-
lumination variations, occlusions, and pose changes, makes it challenging for existing classical face recognition al-
gorithms to achieve satisfactory recognition accuracy that meets real-world application requirements. To address
these issues, we propose a feature fitting distillation metric (FFDM) network. First, feature fitting distillation is
performed between multiple stages of convolutional layers in both the teacher network and student network , enabling
the features extracted by each convolutional layer in the student network to approximate those of the corresponding
layers in the teacher network as closely as possible. This approach aims to enhance the student network’ s capability
in characterizing features from low-resolution samples. Subsequently, a similarity metric distillation loss function is
introduced between the similarity measurement sub-networks of the teacher and student networks. The student net-
work learns the powerful classification capability of the teacher network for fine-grained features through this distil-
lation loss function, thus enabling the student network to have high robustness in complex and unconstrained sce-
narios. Finally, the experimental results on multiple datasets demonstrate that FFDM model exhibits higher accura-
cy and superior generalization capability in low-resolution face recognition tasks.

Key words: feature fitting distillation, similarity metric distillation, low-resolution face recognition, non-re-

strictive scenarios
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