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Automated Visualization Method of Numerical Data from a Caption

MITSUNORI MATSUSHITA," HAYATO YONEZAWATt
and TSUNEAKI KATOft

We propose a new visualization method that automatically creates a statistical chart from
a large amount of numerical data corresponding to a graph’s caption given by a user. In
this method, an adequate chart is generated by the following steps: understand the graph’s
caption written in a natural language, select the necessary data from the observed data, con-
vert and aggregate the selected data to a suitable granularity, and visualize the data with an
appropriate statistical chart style. In this paper, we introduce a semantic frame in order to
formally deal with the caption. The semantic frame consists of two subframes: one is mainly
for selecting and restructuring data, and the other is mainly for choosing an appropriate
chart-type and emphasizing focal characteristics. We also introduce an aggregation algorithm
to create the necessary datatable. In this algorithm, a propagation network is used to manage
all observed data; this network is constructed by focusing on the functional dependencies
among data and knowledge. We classify the knowledge that is necessary for drawing a chart
into two categories: hierarchical domain knowledge, and inter-domain knowledge. The for-
mer knowledge describes the subordinate relations between elements that belong to the same
domain, whereas the latter knowledge describes the relation between two elements each of
which belongs to a different domain. By using this method, a user can get an adequate chart
from an enormous amount of data without considering the parameters necessary for drawing
the chart.

1. 0Oo0agd

obooooooooooooobooooooon
gooobooooboboboooooooooooooon

10000000000 NTTDOODOOOOOOOOO0O0O0O0

O gobooooooooobbbooobooboooon
NTT Communication Science Laboratories, NTT Cor- 00000000 1ooo00oooooooooooon
poration

+00000000000000000 gbooooobooobooboOoooboOooooobooboo
Business Communications Headquarters, NTT West oooooo0ooooooOooooooooooon

Corporation goooooboooboobobooooboobooboboo
ttt 000000000000000000000D

Language and Information Sciences, Graduate School boooououogoouooooooouoon

of Arts and Sciences, The University of Tokyo OgooObd0o0ooDooOo00o0o0oooOooooooOoo

87



88 goooooooo Jan. 2002

Data Visual Form

Raw Data Visual Views
Data (} Tables (}Struclures C/
View

ata Visual .
Transformations ~ Mappings Transformations

t f |

Human Interaction

01 0000000

Fig.1 Reference model for visualization.
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Fig.2 Proposed model for automated visualization from
a graph caption.
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Fig.3 “What to draw” frame for caption (1).
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Fig.4 “What to draw” frame for caption (2).

0000 | v ={000 }
0000 | Y-V
oooo | oo

05 00 (2)0000000
Fig.5 “Focal point” frame for caption (2).
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Table 1 An example of observed data (precipitation).
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Table 2 An example of observed data (shipping amount
of electrical appliances).
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Table 3 Inter-domain relation knowledge.
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Fig.7 Propagation network.
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Table 5 Aggregated datatable.

1997-01 | 1997-02 | --- | 1997-12
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00 Y | 13,600 | 14,200 | --- | 23,300
00 Z | 21,800 | 14,300 | --- | 13,500
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Fig.8 Chart decomposition.
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