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High-Speed Deconvolution Software
for Light-Sheet and Confocal Microscopy

We developed a highly optimized, GPU-accelerated software designed for the rapid deconvolution of large 3D 
microscopy datasets (light-sheet, confocal). It significantly enhances image quality without requiring measured 

Point Spread Functions (PSFs), while also supporting their optional use. With its intuitive graphical interface and 
command-line functionality, it enables highly efficient post-processing of extremely large 3D microscopy datasets 

as generated by light sheet microscopy. 

Deconvolution | 3D Imaging | Microscopy | Light-Sheet Microscopy | Confocal Microscopy | Image Processing

background
Acquiring 3D images using light-sheet, confocal, or 
even bright-field microscopy often results in blurred data 
and inhomogeneous background fluorescence, which 
degrade image quality and complicate quantitative 
analysis. Conventional deconvolution methods are 
typically optimized only for confocal microscopy, 
rely on complex experimental measurements of the 
Point Spread Function (PSF), and are prone to noise 
amplification. These limitations have constrained their 
practical use in light-sheet microscopy, which frequently 
produces datasets of several gigabytes in size.

technology
Our software employs GPU-accelerated deconvolution, 
capable of processing one billion voxels in 
approximately five minutes. Its key innovation lies in 
the generation of high-quality synthetic Point Spread 
Functions (PSFs), eliminating the need for experimental 
measurements. The software integrates an advanced 
adaptive background removal algorithm and a unique 
flux-preserving regularization method to suppress noise 
amplification, thereby maintaining the photometric 
integrity essential for quantitative analysis. Featuring 
both a user-friendly graphical interface and a command-
line mode for automated workflows, it outperforms 
existing approaches in speed, accuracy, and usability. 
In addition, it includes plugins for stripe artifact removal 
in light-sheet microscopy data and for automatic PSF 
extraction from fluorescent bead recordings.

potential applications
Biology, Neuroscience, Cell biology, Developmental 
Biology, Light-Sheet Microscopy, Confocal Microscopy

benefits
•	 High-speed processing (GPU-accelerated)
•	 No experimental PSF measurement needed
•	 Superior adaptive background & noise removal
•	 Enables accurate quantitative analysis via flux 

preserving regularisation

researchers
Klaus Becker
Saiedeh Saghafi

product readiness
The software is a fully functional, commercially available 
product that has been validated and published.

Product page (demos & manual):
https://neurodeblur.project.tuwien.ac.at

options
•	 Licensing
•	 Sale
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3D microscopy of nerve branches in a 14-day mouse embryo:
left before, right after NeuroDeblur processing.
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