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Abstract

A new device which can generate plasma luminous bodies with a high power laser beam
in midair has been developed. By using this device, a spatial 3D display can be created
without any screens.

This display system draws plasma luminous bodies that appear and disappear one by one
in 1 kHz in a light dot sequence. Human can see about 200 plasma luminous bodies
simultaneously. There are some restrictions in the 3D scanner of this system, for example,
3D scanner cannot change the scanning direction instantly. In this paper, research and
development of the basic techniques for displaying contents are described. These techniques
are methods of creating or displaying contents in consideration of the characteristics of the
spatial 3D display and human visual characteristics.

First, a calibration method for our display system is described. The author developed a
system for calibrating an optical parameter by using stereo cameras.

Next, the information which a human acquires in 3D-object recognition is considered by
testing the relation between the object image entropy and the ease of recognizing an object.

Then, some basic drawing methods are described. Some methods which are suited to this
system for the primitive which can be represented with edges are proposed. A method that
draws polygons by reducing the burden of the 3D scanner by smoothing the acceleration of
corners of the scanner is proposed. For polyhedrons, a method that draws a polyhedron
through an optimal route in consideration of the burden of the scanner is proposed.
Additionally, a method that draws faces of a polyhedron one by one in consideration of the
human visual characteristic for polyhedrons is proposed. The two methods are compared
and the effectiveness of these methods was evaluated by the result of some psychological
experiments. Furthermore, a method of drawing characters and strings which can be
represented by edges is proposed. The density of plasma luminous bodies and display time
are tested, and a method of displaying strings is proposed. In this method, a string is drawn
repeating some characters. It can be seen that this method is effective in experiments.

Finally, some methods for the primitive which cannot be represented with edges are
proposed. A method that draws a curved surface object using a spiral figure is proposed. It
can be seen that this method is effective in experiments. The surface of a 3D object was
drawn for the first time by the method of drawing a sphere. Furthermore, a method of
drawing general polygon models used in CG contents is proposed. This method that
generates a point sequence based on sections is proposed. A desktop spatial display device
was used for experiments. This system is high definition and uses a similar technique as
laser plasma. General polygon models can also be displayed by vector scanning in the
system by using this method.
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