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Abstract: To address the accuracy degradation of capacitive concentration prediction under sparse samples and noise in-
terference, this study proposes a concentration prediction method based on a data-augmented Graph Convolutional Net-
work (GCN). Experimental data collected from a Radio Frequency Identification (RFID) wireless sensing system are first
processed through interpolation to increase data density. A Kalman filter is then applied to extract hidden variables from
the observation sequence, which are concatenated with the original features to expand the feature dimension. A GCN with
deep residual connections is constructed to learn the nonlinear mapping between capacitance and concentration. Different
graph convolution strategies are further evaluated for performance comparison. Experimental results show that the pro-

posed method achieves a mean relative error (MRE) of 2.35%, which is significantly lower than existing approaches such
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as the linearly decreasing weight particle swarm optimization. Moreover, the prediction accuracy remains stable across

various convolution strategies. These results demonstrate that the proposed data-augmented GCN effectively enhances the

accuracy and robustness of salt solution concentration detection under sparse and noisy data conditions, with potential for

extension to multi-salt systems and complex environments.

Key words: concentration monitoring, data augmentation, interpolation, Kalman filtering, graph convolutional network
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