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Pre-processing techniques for neurological disease detection.
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Introduction

Advancements in medical imaging and machine learning
algorithms have revolutionized the field of neurological
disease detection. Neurological diseases, such as Alzheimer's,
Parkinson's, and multiple sclerosis, are complex and
challenging to diagnose accurately. To address this,
researchers have turned to pre-processing techniques to
improve the quality and interpretability of medical imaging
data, ultimately enhancing the accuracy and reliability of
disease detection.

Image denoising

Medical images acquired through techniques like magnetic
resonance imaging (MRI) or positron emission tomography
(PET) often suffer from noise, which can degrade the overall
image quality and make it difficult to identify relevant
features. Image denoising techniques, such as Gaussian
filtering, wavelet denoising, and non-local means filtering, are
commonly employed to reduce noise and enhance the structural
details of neurological images. By removing unwanted noise,
these techniques improve the accuracy of subsequent analysis
and disease detection algorithms [1].

Image registration

Image registration is a vital pre-processing step that aligns
multiple images of the same subject acquired at different time
points or using different imaging modalities. In neurological
disease detection, image registration helps to compare images
acquired from different patients or track disease progression
within the same patient over time. Various registration
algorithms, such as rigid, affine, and deformable registration,
are utilized to align images accurately. By aligning images
spatially, researchers can detect subtle changes in brain
structures, identify abnormalities, and monitor disease
progression effectively [2].

Intensity normalization

Intensities in medical images can vary due to variations in
acquisition protocols, equipment, or patient-specific factors.
Intensity normalization techniques aim to standardize the
image intensities across different scans, enabling more
accurate comparisons and analysis. Histogram equalization,
piecewise-linear mapping, and Z-score normalization are
commonly used methods to normalize the intensities of
medical images. By ensuring consistent intensity ranges, these
techniques enhance the reliability of feature extraction and
subsequent disease detection algorithms.

Skull stripping

In many neurological imaging studies, the skull and other non-
brain tissues are present in the acquired images, which can
interfere with accurate analysis. Skull stripping, also known as
brain extraction, is a pre-processing technique used to remove
non-brain tissues from the images, isolating the brain structure
for further analysis. Various algorithms, such as thresholding,
region-growing, and model-based methods, are employed
for skull stripping. By eliminating unwanted information,
skull stripping improves the accuracy of subsequent feature
extraction and disease classification algorithms [3].

Image enhancement

Image enhancement techniques aim to improve the visual
quality and interpretability of medical images, highlighting
relevant structures and details. Contrast enhancement,
edge sharpening, and adaptive filtering are commonly used
techniques in neurological disease detection. These methods
improve the visibility of subtle abnormalities, making it easier
for clinicians and automated algorithms to detect and analyze
disease-specific features accurately.

Voxel-based morphometry

Voxel-based morphometry (VBM) is a technique that analyzes
differences in brain anatomy between different groups of
individuals, such as patients and healthy controls. VBM
involves segmenting brain images into different tissue types,
such as gray matter, white matter, and cerebrospinal fluid.
By comparing the voxel-wise differences in tissue volumes
between groups, researchers can identify regions of the brain
that are significantly affected by a neurological disease. VBM
provides valuable insights into disease progression and aids in
the development of early diagnostic markers [4].

Neurological disease detection heavily relies on the quality
and reliability of medical imaging data. Pre-processing
techniques play a crucial role in enhancing the accuracy
and interpretability of such data, enabling clinicians and
researchers to make more informed decisions regarding
neurological diseases. By applying image denoising, image
registration, intensity normalization, skull stripping, image
enhancement, and voxel-based morphometry, the quality of
medical images can be significantly improved, leading to more
accurate disease detection and monitoring. The utilization
of image denoising techniques helps to remove unwanted
noise, allowing for better visualization of structural details
within medical images. This enhances the ability to identify
subtle abnormalities and improves the accuracy of subsequent
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analysis and diagnostic algorithms. Image registration, on the
other hand, enables the alignment of multiple images acquired
from the same patient at different time points or using
different imaging modalities. This alignment aids in tracking
disease progression, comparing images between patients, and
identifying changes in brain structures over time [5].

Conclusion

Pre-processing techniques play a vital role in enhancing the
accuracy and reliability of neurological disease detection.
By applying image denoising, image registration, intensity
normalization, skull stripping, image enhancement, and
voxel-based morphometry, the quality of medical imaging
data can be improved, leading to more accurate diagnoses,
better monitoring of disease progression, and the development
of early diagnostic markers. These techniques contribute to
advancements in the field of neurology and pave the way for
improved patient care, treatment planning, and research in
neurological diseases.

References

1.

. Baillet  S.

. Raghavendra U, Acharya UR, Adeli

Kennedy DP, Adolphs R. The social brain in psychiatric and
neurological disorders. Trends Cogn Sci. 2012;16(11):559-
72.

Magnetoencephalography  for  brain
electrophysiology and  imaging. Nat  Neurosci.

2017;20(3):327-39.

. Gautam R, Sharma M. Prevalence and diagnosis of

neurological disorders using different deep learning
techniques: A meta-analysis. J Med Syst. 2020;44(2):49.

. Shoeibi A, Khodatars M, Ghassemi N, et al. Epileptic

seizures detection using deep learning techniques: A
review. Int J Environ Res Public Health. 2021;18(11):5780.

H. Artificial
intelligence techniques for automated diagnosis of
neurological disorders. Eur Neurol. 2020;82(1-3):41-64.

Citation: Wagner B. Pre-processing techniques for neurological disease detection. J Neurolnform Neuroimaging. 2023;8(3):148

J Neurolnform Neuroimaging 2023 Volume 8 Issue 3


https://www.sciencedirect.com/science/article/pii/S1364661312002227
https://www.sciencedirect.com/science/article/pii/S1364661312002227
https://www.nature.com/articles/nn.4504
https://www.nature.com/articles/nn.4504
https://link.springer.com/article/10.1007/s10916-019-1519-7
https://link.springer.com/article/10.1007/s10916-019-1519-7
https://link.springer.com/article/10.1007/s10916-019-1519-7
https://www.mdpi.com/1660-4601/18/11/5780
https://www.mdpi.com/1660-4601/18/11/5780
https://www.mdpi.com/1660-4601/18/11/5780
https://karger.com/ene/article-abstract/82/1-3/41/134547
https://karger.com/ene/article-abstract/82/1-3/41/134547
https://karger.com/ene/article-abstract/82/1-3/41/134547

