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Editorial

It is an area of study that combines computer science, information 
engineering, electrical engineering, physics, mathematics, and medicine. In this 
area, computational and mathematical tools are developed to address issues 
with medical pictures and their application to clinical treatment and biological 
research. Data is often given in integral form at each sample point, such as 
signed and unsigned short (16-bit), though forms ranging from unsigned 
char (8-bit) to 32-bit float are not unheard of. Depending on the modality, the 
specific significance of the data at the sample point may vary. For instance, 
a CT acquisition collects radio density values, while an MRI acquisition may 
collect T1 or T2-weighted images. Image acquisition with regular time steps 
may or may not be possible during longitudinal, time-varying acquisitions. 
Fan-like pictures produced by modalities like curved-array ultrasonography 
are also frequent and must be processed using various representational and 
computational strategies. 

In long-term investigations, the same subject is frequently pictured. Both 
the picture analysis and the statistical modelling can take this information into 
account [1]. In the process of segmenting and analysing individual time points 
in a longitudinal image, common data, typically from a within-subject template, 
is used to inform and regularise these procedures. By reducing measurement 
noise, this regularisation aims to improve statistical power and sensitivity. At 
the same time, excessive regularisation must be avoided to maintain constant 
effect sizes [2]. Intense regularisation, for instance, can result in great test-
retest reliability but reduces the capacity to identify any real adjustments and 
group differences. A trade-off that maximises noise reduction at the expense of 
minimal effect size loss frequently needs to be sought after. The introduction of 
bias during the processing of longitudinal images is another frequent problem. 
Longitudinal data analysis typically necessitates the use of specialised 
statistical tools, such as repeated measure ANOVA or the more potent 
linear mixed effects models. It is also useful to think about how the signal is 
distributed spatially [3]. The connection between between-subject measures of 
cortical thickness over time and within a neighbourhood on the cortical surface, 
for instance, can be utilised to boost statistical power. Additionally, time-to-
event analysis, also known as survival analysis, is frequently used to examine 
longitudinal data and identify key variables. The quantification and fusion of 
structural or functional information that is accessible at the point and time of 
picture acquisition has traditionally been a focus of medical image computing. 

The underlying anatomical, physical, or physiological processes might be 
thought of in this manner as being quantitatively sensed. However, there has 
been an increase in interest in the predictive assessment of disease or therapy 
progress over the past few years. Consequently, picture-based modelling, 
whether it is of a biomechanical or physiological type, can broaden the potential 
of image computation by shifting its focus from a descriptive to a predictive 
one [4]. Since they offer tools and techniques to photograph, quantify, and 

combine structural and functional information about the human being in vivo, 
medical imaging and image computing play an increasingly significant role 
in this context. The adaptation of general computational models to represent 
particular themes is one of these two major research fields, opening the door to 
personalised computational models. Imaging can be used to individually tailor 
general computational models in three complimentary ways. The evaluation 
and validation of such models in people and animal models, as well as 
their translation into the clinical setting with both diagnostic and therapeutic 
applications, all depend heavily on imaging. In this particular situation, 
molecular, biological, and pre-clinical imaging provide more information and 
an improved understanding of the fundamental structure and function of 
molecules, cells, tissues, and animal models that may, when appropriate, 
be extrapolated to human physiology. There are many scientific and clinical 
domains where image-based VPH/Physiome models can be applied [5].

 In general, they have the potential to develop into novel virtual imaging 
methods. Based on the integration of observable but occasionally sparse and 
inconsistent multimodal pictures and physiological measurements, a greater 
number of, frequently non-observable, parameters will be effectively imaged in 
silico. The measurements will be interpreted using computational models in a 
way that is consistent with the underlying biophysical, biochemical, or biological 
laws governing the physiological or pathological processes that are the subject 
of the study. In the end, these investigative tools and systems will improve our 
comprehension of disease processes, the evolution of diseases naturally, and 
the impact of pharmacological and/or therapeutic interventions on the course 
of a disease. Cross-fertilization between imaging and modelling goes beyond 
the physiologic interpretation of measurements. The development of predictive 
imaging, which enables the understanding, planning, and optimization of such 
interventions in silico, is made possible by the combination of image-based 
patient-specific modelling, models of medical equipment, and models of 
pharmaceutical therapy.
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