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Advances in imaging technologies such as the development of clearing methods and light sheet
microscopy have made it routine for biologists to generate large volume and high dimensional data that
are challenging to visualize and analyze [1]. Simultaneously, computational tools and methods for
addressing these challenges have grown dramatically, including the expanded machine learning and
large data handling libraries in the Scientific Python ecosystem. However, the limited large multi-
dimensional image visualization options native in Python hamper researchers’ ability to fully leverage
these tools effectively.

To address this gap, we are contributing to the development of napari: a fast, interactive, multi-
dimensional image viewer, with a vibrant plugin ecosystem that expands its capability to tackle various
domain-specific visualization and analysis needs. It is built on Qt [2] for the GUI, vispy [3] for
performant GPU-based rendering through OpenGL library, Dask [4] for memory-efficient large data
handling, and the scientific Python stack (numpy, scipy, and scikit-image).

napari is a community-driven open-source project on GitHub developed to facilitate transparency, reuse,
and extensibility (https://github.com/napari/napari). At its core, it provides critical viewer features out-
of-the-box. These include support for large multi-dimensional data through asynchronous rendering,
image pyramid, and chunked file formats (Zarr [5]). “Layers” are used to simultaneously visualize
images, models, and analysis results enabling manual, interactive annotation in 3D.

In addition, we are aiming for flexible, developer/user-friendly plugin architecture to facilitate
technology dissemination, thereby providing biologists easy access to advanced image analysis
workflows through a performant image viewer. Squidpy [6] and brainreg [7] are several examples of
using napari to handle complex, large datasets.
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