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Introduction
In cognitive and clinical neurosciences, electroencephalography 

(EEG) stands out as the most frequently utilized method. With the 
increasing recording capacity of acquisition systems, computational 
power, and proliferation of analysis toolboxes, EEG researchers can 
swiftly transform data to highlight various properties of neural activity 
in a time-resolved manner. These considerations extend to other 
neurophysiological techniques such as magnetoencephalography 
(MEG), intracranial recordings, and various EEG-related preparations. 
One prominent group of methods involves time-frequency 
decompositions of electrophysiological time series, with the number 
of EEG studies utilizing such frequency-based analyses skyrocketing by 
over 4500% over the past two decades [1, 2].

Time-recurrence maps, featuring three-dimensional plots 
projected onto two aspects, serve as a cornerstone visualization tool 
in neurophysiological research. Typically, time is represented on the 
abscissa and frequency on the ordinate map, while the relief of the 
plot serves as a relevant dependent variable associated with that time-
frequency coordinate. To convey the relief feature, a color scale is 
commonly utilized to indicate its magnitude. However, the selection of 
such colormaps may lead to perceptual errors, resulting in erroneous 
detections and interpretations of reported neurophysiological effects 
[3].

Over approximately the past few decades, a staggering 74% of 
published time-recurrence experimental effects in electrophysiology 
have utilized variants of the rainbow color spectrum. Rainbow 
color palettes map data values to a linear path through RGB space, 
transitioning from cooler blue and green hues to warmer yellow and red 
hues. While visually vibrant and aesthetically pleasing, rainbow plots 
pose accessibility challenges for viewers with color vision deficiencies 
and may introduce visual errors, such as anomalies in images caused 
by high-contrast regions and "flat" perceptual bands that give the 
impression of limited color bands [4].

To mitigate the drawbacks of the rainbow color scheme, numerous 
scientific fields, including oceanography and cartography, have 
developed and embraced alternative color schemes. We propose that 
the neurophysiology research community adopts a similarly proactive 
approach and encourages scientists to utilize effective visualization 
techniques. In this section, we delve into the scope and significance of 
color misappropriation in the field and offer practical guidelines for 
addressing these well-documented issues [5].

Jet, a MATLAB-implemented rainbow color palette, serves as 
an illustrative example. Although MATLAB is commonly used in 
electrophysiological research, the issues discussed herein apply to all 
rainbow palettes. Jet-like rainbow colormaps lack natural perceptual 
order, making it challenging for viewers to accurately interpret time-
frequency maps. Moreover, rainbow colormaps pose significant 
challenges for viewers with color vision deficiencies, as they represent 
red and green colors at the same brightness level, impeding perceptual 
discriminability and accessibility [6-8].

To promote inclusivity and accessibility in scientific publications, 
we urge neurophysiologists to report their data using colormaps 
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that possess regular perceptual order, perceptual uniformity, and 
accessibility for individuals with color vision deficiencies. Furthermore, 
we identify default colormap choices of popular time-frequency analysis 
toolboxes in neurophysiology and provide software recommendations 
for authors to adapt colormaps suitable for their data and readers [9]. 
Below, we provide a list of available, open-source color palettes for 
consideration when visualizing MATLAB-generated data [10].

Conclusion
In conclusion, we emphasize the significant drawbacks associated 

with using a rainbow color scheme to visualize neurophysiological 
data. While we refrain from prescribing a specific alternative color 
scheme, as the most suitable palette should be determined by individual 
circumstances, we advocate for a collective effort among researchers, 
software developers, and journal editors to discourage the use of 
rainbow color maps in neurophysiology. By doing so, we aim to ensure 
that data presentation is not only understandable but also precise and 
accessible to all stakeholders. This concerted action will contribute 
to enhancing the clarity and interpretability of neurophysiological 
findings, ultimately advancing the field as a whole.
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