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Variational Circular Treemaps for Hierarchical Data

ZHAO Hai-Sen, LU Lin, BO Zhi-Tao

(School of Computer Science and Technology, Shandong University, Ji’nan 250101, China)

Abstract: Circular treemaps provide an efficient approach for visualization of hierarchical data. This article presents variational circular
treemaps with a layout algorithm by solving disk packing as a continuous optimization problem. Compared with the traditional circular
treemaps, variational circular treemaps can achieve a higher space utilization ratio, and support natural interactions for data navigation,
including focus+context distortions and drill-down and roll-up operations. Experimental results show the effectiveness of the presented
method for visualization and interaction.

Key words: hierarchical data visualization; circular treemap; variational circular treemap
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Fig.1 Variational circular treemaps for the biological taxonomic dataset
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Fig.2 An overview of our framework
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Fig.3 Variational circular treemaps layout algorithm
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Fig.4 Disk packing process for five nodes in one level
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Fig.5 Demo of fisheye distortions
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Fig.6 Demo of drill-down & roll up
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(a) Wetzel 3 tH 1 45 ¢ A 44 fl 1) (b) A4

Fig.7 Comparison with one level data
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Table 1 Comparisons on the space utilization ratios between the original circular treemaps and our method

R ARG B A ST VA IR 23 8) ) A 10 B R

JZIR LS WaRES ATk ## (%)
2 0.6143 0.6143 0
3 0.4212 0.4790 14
4 0.2752 03221 17
5 0.1805 0.226 7 26
6 0.1050 0.156 2 49

8 FE 9(fk wi [ TR PR AR 50 Y o) 70l 45 th T JR K M AT/ EAT A i+ B R SRS R R

Fig.8 A drill-down & roll-up process
K8 2R R AT/ AT B AR

(@ (e) (®

Fig.9 A fisheye process to focus on the Arthropoda in Animalia
9 AARACR N T3 TR R s ]
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TEWE 8 e R BN AR oy R & BRI R P P LR Z IR AT FATIIRR T B S B E
Animalia,Onychophora LA}z Peripatopsidae Bouvier 1907 JZ /R 4L IK].
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I RBAR N 4 B 7T TR A B 4 R EL R O A SR L, SR e — B Bt g A g X T SRRV A
R0 R A3 i A AN SO B R e AT AN, g A B AR ] A B B R R TE R DT R
5 V5 W S 7R AR ) 4 S B IR V2 R A5 A, TR R IE D AR LR A g Voronoi B TP BT 1% (B T4 7R
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VR (R 2 s A, T 328 B A T =, b R DL P R 2 R Y R B A, DURAS S G R AR AR

(a) IEJ71H K (b) PW Voronoi ¥ 4]

(o) BIEME (d) 253 EH

Fig.10 Comparison with the squarified treemaps, PW Voronoi treemaps, original circular treemaps,
and variational circular treemaps for the EOL data
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Fig.11 A hybrid of variational circular treemaps and Voronoi treemaps
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