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An Extension of Hierarchical Data Visualization Technique
Using Nested Rectangles

YuMl YAMAGUCHIt and TAKAYUKI ITOH?t

We have proposed “Data Jewelry Box” as a hierarchical data visualization technique which

represents the data by nested rectangles. The technique provides good overviews of the data,
because it represents the whole data in one display space. However, it has a problem that it
does not trivially calculate display layout results according to semantics of the data or user’s
intension. This paper proposed the extended technique, “Data Jewelry Box II”, which places
hierarchical data onto display spaces. The extended technique refers templates that describe
the ideal position of nodes while it places the nodes onto the display space. Requirement
of original “Data Jewelry Box” was “no overlap among nodes”, “smaller and regular display
area”, and “quickly”. In addition to the above requiments, the extended technique satisfies

one more requirement, “close to the ideal positions described in templates”.
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Fig.1 Example of hierarchical data visualization using
“Data Jewely Box”.
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Fig.2 Concept of “Data Jewelry Box II”.
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Fig.3 Order of placing all nodes in hierarchical data.
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Fig.4 (left) Delaunay triangular mesh connecting centers

of rectangles and four couners. (right) Order of

placing rectangles.
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Fig.5 Triangular mesh and an ideal position described in

a template. (left) A triangle enclosing the ideal po-
sition. (right) Triangles near the ideal position.
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Fig.6 Candidate positions in one triangle.
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Fig.7 Experimentl: Layout of time-varying data. (left) Layout of previous data.

(center) Layout using “Data Jewelry Box”.

Jewelry Box II”.
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Fig.8 Placement of a rectangle and local modification of a triangle mesh.
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Fig.9 Experiment2: Layout of a web site data. (left) using “Data Jewelry Box”

algorithm. (right) using “Data Jewelry Box II” referring templates which

describes the left layout.
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Fig. 10 Frequency distribution graph of distance between
ideal and actual position.
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Table 1 Numerical evaluation of layout results shown in
Fig. 9.
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Table 2 Trade off between computation time and quality
of layout.

oooooo € l
oooooo - -
ooooooIr | 0.5 | 0.1
gooooooIr | 0.5 | 0.3
ooooooIr | ol 0.1
ooooooIr | ol 0.3

ooooooo DOooo
0.480 -
11.907 0.170
4.626 0.178
11.083 0.171
4.236 0.179

gooooboooooooooooooooooo
goooooooooboooobooooooboon 1o
gbobobooooooooboboooouoboboooa
goboooooboooooooooboobobooobooooo
oooboooooooooooooooooboobooo
gooooooooooooooooobooboobooon
goooooooooooooooo

6. 0000

0000001 000004000000000
0000000000000 D0000000000
0000000 H00DO0000

0000000000000 00000000000
00000000000000000DO0O0000n
0000000000 00000000000000
oooo0ooooon

0000000003 0000 400000 30
000000000000 000000000000
000000000000000000000000
000000000000 000000000000
00000000000 0000000000000
000000000000 000000000000
000000000000000000000000
0000000000000 00000000000
000000000000 D000000000000
000000000000 000000000000
000000000000 000000000000
000000000 000000

000000000000 00000000000
0000 II0000000000000000000
000000000000 0000D00O00Y™o

00000000053 000000000000
00000000000 D0000000000000
ooooooon

g o o0

1) Berderson, B.B.: PhotoMesa: A Zoomable Im-
age Browser Using Quantum Treemaps and



Vol. 44 No. 10

Bubblemaps, UIST 2001, pp.71-80 (2001).

2) Carriere, J., et al.: Research Paper: Interact-
ing with Huge Hierarchies beyond Cone Trees,
IEEE Information Visualization 95, pp.74-81
(1995).

3) Chuah, M.: Dynamic Aggregation with Circu-
lar Visual Designs, IEEE Information Visual-
ization 98, pp.35—43 (1998).

4) Herman, I., Melancon, G. and Marshall, M.S.:
Graph Visualization and Navigation in Infor-
mation Visualization: A Survey, IEEE Trans.
Visualization and Computer Graphics, Vol.6,
No.1, pp.24-43 (2000).

5) Johnson, B., et al.: Tree-Maps: A Space Fill-
ing Approach to the Visualization of Hierarchi-
cal Information Space, IEEE Visualization 91,
pp.275-282 (1991).

6) Koike, H.: Fractal Views: A Fractal-Based
Method for Controlling Information Display,
ACM Trans. Inf. Syst., Vol.13, No.3, pp.305—
323 (1995).

7) Lamping, J. and Rao, R.: The Hyperbolic
Browser: A Focus+context Technique for Vi-
sualizing Large Hierarchies, Journal of Visual
Languages and Computing, Vol.7, No.1, pp.33—
55 (1996).

8) Marks, J., et al.: Design Galleries: A General
Approach to Setting Parameters for Computer
Graphics and Animation, ACM SIGGRAPH
’97, pp.389-400 (1997).

9) Rekimoto, J.: The Information Cube: Using
Transparency in 3D Information Visualization,
3rd Annual Workshop on Information Tech-
nologies € Systems, pp.125-132 (1993).

10) Shneiderman, B., et al.: Ordered Treemap
Layouts, IEEE Information Visualization Sym-
posium 2001, pp.73-78 (2001).

11) 0000000 0DOo0oUoOoUOooooooOo
O000000o0o0ooooooooooooo
000000000 Visual Computing 000 O

ooooooooooooboooooooobooboooobooo

2477

Vol.32, No.407, pp.407-417 (2003).

12) 000000000000 NoUoooooog
000000000000 0000o0oooog
0o000ooooooooooogooogood
CAD 0O 0000 2002-CG-108 (2002).

13) Yamaguchi, Y. and Itoh, T.: Visualization
of Distributed Processes Using “Data Jewelry
Box” Algorithm, IEEE Computer & Graphics
International 2003, pp.162-169 (2003).

14) 000000000000 00 ConeTrees0 OO
00 DAGDOOO0OOO0OVisual Computing0 O
00000 CADOOOOOOOO 20020pp.1-6
(2002).

(0015030 26000)
(0015090 5000)

o ooooooo

197rO0002001 0000000
gooooooooooooooon
ooooooooooooboooobo
oooooooboobbobooooo
goobooooooooobooo
goooboobooooooobooooobooboooon
ogoooooooooooo

o0 Oooooooo

19680 0019920000000
gooooooooooooooon
goboooocoooooboooo
oooooooooooooodo
gbooooboboooooooooboo
oooooOoOoOoOooooOOooCcoOboDbO coEOOOd
0000000000000 D00 00 M VisualizationO
CADOCAEOCGUOOOOOOOOOOODOODOO
0000000000000 OIEEEDACMOOOO
oobooooobooooooooon




