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With the advances in various types of imaging sensor technologies in recent years, the value of image-
based discoveries has been increasingly recognized in the biological and biomedical research fields.
Consequently, image content analysis has attracted more and more attention. Furthermore, the rapid
development of artificial intelligence methods and their application in biological and biomedical image
analysis have enabled many important scientific discoveries and clinical practice, for example, the deep-
learning-based recognition and disease diagnosis on chest computed tomography (CT). Yet, despite of
these exciting progresses, there are still great needs in more deep analysis on biological and biomedical
image data. This special collection of Quantitative Biology collects nine papers related to image analysis in
neuroscience, molecular biology, agriculture and anthropology fields, with a focus on novel biological and
biomedical image analysis, published in this issue and the next one.

Neuroscience has been one of the major fields that promoted the applications of biomedical images. To
capture the main findings of previous brain anatomical studies, Chai et al. developed a deep-learning-
based method BioBERT, which is capable to extract the anatomical regions of mammalian brains from
literature abstracts, therefore to provide clues of most studied brain regions for neuroscience researchers.
To enhance the accuracy of medical image analysis, Sun et al. proposed a scale-adaptive superpixel
algorithm to generate variable sizes of superpixels according to the complexity of image content, therefore
achieved automatic superpixel size adjustment and superior performance on medical image segmentation.
Emotion study is an important direction of neuroscience. Feng et al. implemented a data-driven and
machine-learning-based analysis approach to study neuroanatomical patterns associated with fear of
negative evaluation (FNE), and had identified potential brain regions related to FNE; Mao et al. combined
generic algorithm and random forest classifier to analyze electrocardiogram (ECG) signals, showing the
advantage of such method in attention recognition studies; Li et al. thoroughly compared the reported high
quality functional magnetic resonance imaging (fMRI) studies on major depressive disorder, revealed both
consistent and inconsistent research results. They therefore call attention to achieve more accurate and
comparable fMRI data, as well as a standard fMRI data processing pipeline. In terms of molecular biology,
Ohmido and colleagues reviewed the current progresses in imaging analysis of the chromosome and
chromatin structures in plant nuclei at different cell cycle stages, and further pointed out the future needs
for effective image analysis in chromosome and chromatin structure studies. Agricultural application is a
new direction for image analysis. In this aspect, Yi et al. utilized a weak supervised learning algorithm to
achieve better results in crop lesion segmentation and recognition, as well as in other general image
segmentation tasks; Liang and Chen proposed a tracking guided action recognition method to detect the
actions of cows, demonstrating an important application of imaging analysis in future factory farming.
Anthropology, forensic science and archaeology all involve skull recognition. Zhao et al. constructed a
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convolution neural network to achieve a high accuracy in skull-based Han and Ughur ethnic classification.
Application tests of this method on other ethnics are highly desired.

With the accumulation of image data in the biological and biomedical fields, the power of artificial
intelligence, especially deep-learning-based methods, will become more prominent. The novel methods
reported in this special collection are likely to promote image analysis of related fields, and we expect more
image-driven scientific discoveries and clinical applications to continue to emerge in the near future.

OPEN ACCESS

This article is licensed by the CC By under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution
and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article’s Creative
Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.
To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2022. Published by Higher Education Press 225



	OPEN ACCESS

