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Contribution

 Introduce connectivity-faithful graph drawing

 Leverage NI (Nagamochi-Ibaraki) Algorithm
- Compute a k-connectivity preserving sparsification of a k-connected graph G 
- Sampling: NI outperform SS (Spectral Sparsification)
- Drawing: NIGD computes similar quality drawing for biconnected graphs

 Modification of NI Algorithm 
- Preserve global k-connectivity of G and local h-connectivity of h-connected 
components of G
- CFNI outperforms NI: 66% improvement in sampling quality metrics and 73% 
improvement in proxy quality metrics.
- CFGD runs 51% faster than drawing the whole graph G with a similar quality, 
and outperforms NIGD, with 62% improvement in stress metrics



Example



NI Algorithm

Computes a k-connectivity preserving sparsification of a k-connected graph G



NIGD Algorithm



NI vs. SS Comparison Experiment



Quality Metrics Comparison

Sampling quality metrics: quality of samples
 Closeness centrality
 Betweenness centrality
 Degree Correlation
 Average Neighbor Degree
 Clustering Coefficient

Proxy quality metrics: faithfulnesss of shapes in drawings of samples





NIGD Experiment: Quality Metrics



NIGD Experiment



CFNI Algorithm

 divide-and-conquer algorithm
 computes a sparsification, preserving the global k-connectivity of a graph G 

and the local h-connectivity of h-connected components of G
 Example: 1-connected graph G
- G1: computed by NI
- G2: run NI for each biconnected component
- G3: run NI for each triconnected components

CFGD Algorithm



CFNI vs. NI Comparison Experiment



Quality Metrics Comparison





CFGD vs. NIGD Experiment: Quality Metrics





Conclusion

 Introduce connectivity-faithful graph drawing

 Leverage NI (Nagamochi-Ibaraki) Algorithm
- NI outperform SS (Spectral Sparsification), esp. Closeness metrics
- NIGD runs fast with similar quality drawing for biconnected graphs

 Improvement of NI Algorithm
- CFNI outperforms NI
- CFGD runs fast with similar quality drawing and outperforms NIGD in stress metrics 
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