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An Information Retrieval Approach to
Visualization of High-Dimensional Data
Nonlinear dimensionality reduction methods are often used to visualize high-dimensional data, but
many proposed methods have been designed for other related tasks such as manifold learning. It
has been difficult to assess the quality of visualizations since the task has not been well-defined.
We give a rigorous definition for a specific visualization task resulting in quantifiable goodness
measures and new visualization methods. The task is information retrieval given the visualization: to
find similar data based on the similarities shown on the display. The fundamental tradeoff between
precision and recall of information retrieval can then be quantified in visualizations as well. The
resulting family of visualization methods, called NeRV (Neighbor Retrieval Visualizer), performs
very well in unsupervised visualization tasks and has been extended in many ways to supervised
visualization, parametric visualization, fast visualization scalable to big data, and interactive
visualization, and has been incorporated as part of exploratory information seeking systems.
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