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Design and implementation of an interactive visual

analytics system for feature selection
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( " China Tobacco Zhejiang Industrial Co. , Ltd, Hangzhou 310009)
(™ College of Computer Science and Technology, Zhejiang University of Technology, Hangzhou 310023)
( ™ School of Computer Science and Technology, Zhejiang University of Science and Techonlogy, Hangzhou 310023 )
Abstract

Feature selection is a critical preprocessing step in machine learning that directly influences model accuracy, ro-
bustness, and interpretability. However, identifying optimal feature subsets from high-dimensional spaces remains a sig-
nificant challenge. Existing automated methods, while computationally efficient, often lack interpretability, whereas tra-
ditional manual approaches offer transparency but suffer from low efficiency. To address this limitation, this paper propo-
ses a human-in-the-loop interactive visual analytics framework for feature selection in time series forecasting tasks. The
proposed approach integrates an ensemble prediction model combining XGBoost, LightGBM, and PathFormer, and intro-
duces a multi-dimensional model similarity metric to quantify the impact of feature combinations on prediction perform-
ance. Building upon this foundation, we design and implement a visual analytics system featuring coordinated multiple
views, including data overview, feature subspace exploration, detail-on-demand views, and prediction curve comparison.
The core component employs a hierarchical node-link diagram that dynamically records users’ exploration paths and re-
veals the evolutionary relationships among models throughout the feature iteration process. To address visual clutter ari-
sing from edge crossings, we further incorporate an integer linear programming-based layout optimization algorithm that
significantly enhances visualization clarity and readability. Case study and user evaluation demonstrate that the proposed
framework effectively improves both modeling efficiency and prediction performance for users with diverse backgrounds in
time series forecasting tasks.
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