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1. Introduction


Biometric recognition has become a burgeoning research area due to the industrial and government needs for security and privacy concerns. It has also become a center of focus for many authentication and identification applications in the civil and forensic fields. This Special Issue [1] aims to provide original research papers, as well as review articles focusing on recent advances in biometrics and its applications. It covers a wide range of topics in the field of biometrics, including biometrics-based authentication and identification, physiological and behavioral biometrics (e.g., finger, palm, face, eye, ear, iris, retina, gait, handwriting, voice, etc.), biometric feature extraction and matching, signal image and video processing in biometrics, advanced pattern recognition in biometrics, machine learning and deep learning in biometrics, fusion techniques in biometrics, soft biometrics, multimodal biometrics, security and privacy in biometrics, Big Data challenges in biometrics, online biometric systems, embedded biometric systems, emerging biometrics, and related applications.




2. In This Special Issue


The present issue [1] consists of twelve articles on some topics in the wide range of research topics covered in this special issue. Among many paper submissions that we received, these articles have been accepted after a careful peer-review process. This section summarizes the main contributions of these articles.



In [2], Wang et al. present an efficient biometric identification method using electrocardiogram signals. The proposed method is based on a feature learning process in the wavelet domain using sparse temporal-frequency autoencoding. Iula and Micucci in [3] propose a palmprint recognition system based on ultrasound images. The proposed system uses a gel pad to obtain acoustic coupling between the ultrasound probe and the user’s hand. The collected volumetric image is then processed to extract 2D images of the palmprint at various under-skin depths, which can be used for palmprint recognition. In [4], Ammour et al. propose a multimodal biometric identification system based on face and iris traits. The proposed system is based on an efficient feature extraction method, which applies 2D log-Gabor filters for iris feature extraction and singular spectrum analysis with wavelet transform for facial feature extraction, and a fusion process that combines the relevant features from both modalities. Nakanishi and Maruoka (in [5]) study the biometric recognition using electroencephalograms (EEGs) stimulated by personal ultrasound. They propose a method based on individual features extracted from the log power spectra of EEG signals using principal component analysis. The verification process is achieved using a support vector machine technique with the extracted features. In [6], Heravi et al. study the impact of aging on the performance of three-dimensional facial verification. The authors propose an interesting method to simulate the possible facial appearance of a young adult in the future. The proposed method based on three-dimensional faces obtained from a 3D morphable face aging model, allows to enhance the performance of the 3D verification process. Ilyas et al. (in [7]) present an anti-spoofing system for human age verification. The proposed system is based on auditory perception, and it is identified as vulnerable to spoofing attacks. In [8], Fang et al. investigate the correlation between the left and right irises of an individual using a convolutional neural network (CNN) for iris recognition. They propose a method based on VGG16 architecture to classify left and right irises from the same or different individuals with high accuracy.



Other related applications that can involve biometrics have been presented in [9,10,11,12,13]. The authors propose interesting detection and recognition approaches with applications in the domain of watermarking [9], health [10,11,12], and nutrients analysis [13]. We found that the ideas of the proposed contributions for data processing, feature extraction, learning, and embedded systems, seem interesting to be considered in the field of biometrics. The authors highlighted some perspectives on how their work can be considered for biometric applications.




3. Future Perspectives


We have solicited original research work covering novel theories, innovative methods, and meaningful applications that can potentially lead to significant advances in biometrics. Based on the various contributions discussed in this Special Issue, research and development in this field will remain very active. Many different perspectives can be envisaged which, from our point of view, require more attention. For example, deep learning for biometrics, Big Data challenges in biometrics, and biometrics in the Internet-of-Things (IoT) technology.



Finally, we hope that the readers will find useful information and interesting contributions in this Special Issue.
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