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Abstract

This paper proposes a metric based on resistance distance that effectively measures the similarity
of graphs and complex networks. This metric can be applied to both connected and disconnected
graphs, reflecting the interaction and dynamic characteristics of network dynamical systems. Ad-
ditionally, an efficient and fast approximate algorithm is introduced to compute the similarity
between dynamic graphs. Results from dynamic network simulation experiments indicate that,
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compared to other metrics, this method exhibits better sensitivity in detecting intrinsic structural
changes within networks and demonstrates superior clustering identification capabilities for sim-
ilar graph.
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Figure 1. Graph distance in relation to the variation of network structural
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Figure 2. Heat map for the Erdés-Rényi model
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Figure 3. Heat map for the Preferential Attachment model
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Figure 4. Heat map for the Stochastic Block model
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Table 1. Clustering accuracy

=1 REERRE

d, d, Poly ST Eigen  Hamming Jaccard Heat

ER 0.814 0.477 0.828 0.727 0.472 0.764 0.769 0.465

N =120 PA 0.824 0.381 0.765 0.410 0.472 0.767 0.468 0.381
SBM 0.824 0.389 0.851 0.766 0.464 0.766 0.788 0.480

ER 0.843 0.472 0.857 0.754 0.469 0.762 0.760 0.474

N =240 PA 0.854 0.381 0.782 0.382 0.382 0.781 0.467 0.381
SBM 0.829 0.406 0.857 0.783 0.387 0.762 0.772 0.474

ER 0.856 0.476 0.857 0.758 0.382 0.762 0.762 0.476

N =560 PA 0.857 0.381 0.804 0.381 0.381 0.792 0.381 0.381
SBM 0.855 0.476 0.857 0.768 0.381 0.762 0.762 0.476

ER 0.857 0.476 0.857 0.762 0.381 0.762 0.762 0.476

N = 1080 PA 0.857 0.381 0.810 0.381 0.381 0.810 0.810 0.381
SBM 0.857 0.476 0.857 0.810 0.381 0.762 0.762 0.476
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