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Introduction

The human brain is a complex and intricately organized organ,
and unravelling its mysteries requires a multidimensional
understanding. Single-modal neuroimaging techniques, such
as structural magnetic resonance imaging (MRI) or functional
MRI (fMRI), have significantly advanced our knowledge of
brain structure and function. However, each modality provides
a limited perspective on brain activity, and integrating
multiple modalities has emerged as a powerful strategy for
comprehensive brain mapping [1].

This section provides an overview of the commonly used
neuroimaging modalities that can be integrated to gain a more
comprehensive understanding of brain function. It covers
techniques such as structural MRI, diffusion MRI, fMRI,
positron emission tomography (PET), electroencephalography
(EEG), and magneto encephalography (MEG). Each modality
is discussed in terms of its strengths, limitations, and unique
contributions to brain mapping [2].

Integrating data from different neuroimaging modalities
presents several challenges, including differences in spatial
and temporal resolutions, signal-to-noise ratios, and data
processing techniques. This section explores these challenges
and discusses various approaches for data fusion, such as
voxel-based methods, region-of-interest approaches, and
graph theoretical analyses. We also delve into the statistical
and computational considerations involved in integrating
multi-modal neuroimaging data [3,4].

Multi-modal neuroimaging integration has found numerous
applications in both research and clinical domains. In research,
it has been instrumental in studying complex brain processes,
such as the brain's default mode network, neural plasticity,
and brain development. Additionally, it has provided valuable
insights into neuropsychiatric disorders, such as Alzheimer's
disease, schizophrenia, and depression. This section highlights
some of the notable findings and breakthroughs achieved
through multi-modal integration and emphasize its potential

for advancing our understanding of the brain's structure and
function [5].

Conclusion

The field of multi-modal neuroimaging integration
continues to evolve rapidly, driven by advancements in
technology and analytical methods. This section discusses
the future directions of this field, including the integration
of emerging neuroimaging techniques, such as functional
near-infrared spectroscopy (fNIRS) and simultaneous multi-
modal imaging. Furthermore, we emphasize the need for
standardized data sharing, advanced analysis pipelines, and
interdisciplinary collaborations to fully harness the potential
of multi-modal neuroimaging integration. In conclusion, this
article underscores the immense value of integrating multiple
neuroimaging modalities and highlights its transformative
potential in advancing our knowledge of the brain and
improving clinical diagnostics and treatments.
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