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Integrating Three-dimensional Spring Model
and Augmented Direct Manipulation Technique

TAKASHI MIYASHITAT® and JIRO TANAKAtt

Conventional two-dimensional visual programming systems have a limitation on their ex-
pression of program structure. Three-dimensional visual programming systems can manage
large scale visual programs which are composed of nodes and edges. Applying an automatic
layout method to the three-dimensional visual programming system is important because it
can support users to comprehend the structure of the large scale visual program. We ex-
tend the Eades’s graph layout algorithm to fit in a three-dimensional space. The extended
Eades’s graph layout algorithm can handle a three-dimensional spring model. Applying
direct manipulation technique to the three-dimensional visual programming system is also
important because it can support users to operate visual programs in an intuitive manner.
We implement the three-dimensional graph editor by using augmented direct manipulation
technique. The method of editing a visual program and the method of automatic layout are
separated in conventional visual programming systems. We integrate the method of editing
a visual program and the method of automatic layout. We implement a three-dimensional
graph editor by using this technique and evaluate it.
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Fig.1 A complicated layout.
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Fig.2 View differences from different viewpoints.
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Fig.3 The unintended layout.

04 0DODDO0ODOOOODO
Fig.4 The difficulty of node movement in the graph.
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Fig.6 3D icons.
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Fig.7 A node generation.
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Fig.9 Connecting a subgraph.

08 OO0OO0O0D00O
Fig.8 A subgraph generation.
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Fig.11 The execution snapshot.
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Fig.12 The connectable nodes.
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Fig.13 Dragging a node.
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Fig.14 Generating an edge.
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Fig.15 An automatic layout during the graph
generation.
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Fig.16 The sample program.
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The evaluation of the node-centered layout.
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