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This study aims to improve spatial smoothing methods in quantitative and functional magnetic reso-
nance imaging (qMRI and fMRI) by generalizing Tissue-SPecific smOOthing compeNsated (TSPOON)
and comparing its performance with Tissue-Weighted Smoothing (TWS) and traditional Gaussian Smooth-
ing. The work utilizes a qMRI dataset from the Wellcome Trust Centre for Neuroimaging (London) and
the hMRI toolbox, a new collaborative toolbox for neuroimaging research, with the potential integration
of the generalized TSPOON method into the toolbox.

To achieve these goals, the study implements TSPOON by developing optimized tissue-specific binary
masks to preserve tissue specificity. TWS, by contrast, employs continuous modulated warped tissue
weights. The results show that TSPOON provides consistently lower effective smoothing than TWS.
It is more sensitive to pronounced signal variations near tissue boundaries, thereby enhancing specificity.
In contrast, TWS is better at capturing subtle variations within homogeneous regions, offering greater
sensitivity. Notably, smoothing-induced differences in both qMRI and fMRI are predominantly observed at
the tissue boundaries, highlighting the effects of partial volume biases.

These findings underline the complementary nature of TWS and TSPOON. TWS is suited for ex-
ploratory studies emphasizing sensitivity, while TSPOON is optimal for analyses requiring robust tissue
delineation and specificity. The choice of method should align with the study’s objectives (whether broad
signal coverage or precise detection of localized effects is prioritized). Future perspectives include refining
the design of tissue-specific masks, extending the evaluation of these methods to other imaging modali-
ties such as diffusion-weighted imaging and positron emission tomography and publishing the generalized
TSPOON implementation to provide a new, versatile smoothing option for neuroimaging researchers.
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