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Abstract: Bare footprint recognition technology is a branch of image recognition technology, ‘which plays an
important role in criminal investigation, medical treatment and security fields, and is expected to-become a new
means of personal identification. However, this technology has not yet formed a relatively unified framework, nor
has it established a standardized procedure. In order to provide guidance for future researchers, it is necessary to
standardize the recognition process of different bare footprint images and summarize the relevant research of bare
footprint recognition technology. Firstly, the background and significance-of bare footprint recognition research are
expounded. Then, the development history of this technology. is reviewed;and the bare footprint images are divided
into four categories according to different acquisition methods: ink.stamped bare footprint images, plantar scanning
images, footprint images acquired by optical footprint acquisition equipment and foot pressure images acquired by
footprint pressure acquisition system. It is pointed out that the latter two images are the hot spots of bare footprint
recognition research at present. Then, the research status of bare footprint recognition technology is analyzed from
three aspects: dataset, image preprocessing and recognition methods. Among them, the recognition methods are
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divided into traditional methods and deep learning- based methods, and the latter is further divided into network

structure innovation methods and loss function optimization methods. The evaluation indices of identification

methods are given, and various methods are compared from many aspects. Finally, the problems faced by this
technology are pointed out, and its future development direction is prospected.
Key words: image recognition; bare footprint; personal identification; footprint images; foot pressure images; deep

learning
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Fig.1 Bare footprint images acquired by four different acquisition methods
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Fig.2 Two different pieces of bare footprint
acquisition equipment
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Fig.3 Imaging process of optical footprint
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Table 2 Comparison of four bare footprint images
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Fig.4 Flow chart of bare footprint image preprocessing
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Fig.5 De-scaling and filtering denoising process of
“optical” footprint images
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Fig.6 Filtering denoising process of foot
pressure images
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Fig.7 Four methods of augmenting dataset of “optical” footprint images
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Fig.10 Algorithm flow chart of traditional bare footprint
image recognition method
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