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The phenomenon which 3D image appears on the board 

is reported by Dr. Plummer [1]. This method has the 
advantages of simple structure and low set-up cost [2]. 
However, conventional arc 3D display cannot change the 
3D image. 

In this paper, we propose “Multi-image Arc 3D display” 
which can change various 3D images on one board. 

Figure 1 shows conventional Arc 3D image example. 
Arc 3D image (Fig. 1(b)) is appeared by lighting the 
arc-shaped scratches (Fig.1(a)). Principle of Arc 3D display 
is shown in Fig. 2. In arc-shaped scratches, two specific bright 
points are observed on the arc-shaped scratch. Bright points are 
points of contact at which arc-shaped scratch and concentric circle 
with the center of crossed point between the straight line from eye 
to light source and board. The positions of bright points with the 
both eyes are different because left eye and right eye have the 
distance. People can be perceived depth by this parallax. Thus, 
one floating bright point can be observed 
for one arc-shaped scratch.  

Principle of our new proposal method, 
“Multi-image arc 3D display”, is shown 
in Fig. 3. In conventional Arc 3D display, 
two sorts of many scratches are observed 
because of uniform illuminating. In Fig. 
3(b), arc-shaped scratches for image A 
are illuminated by projector and another sort 
of scratches for image B aren’t illuminated. 
This configuration provides observation of 
only image A. 

Figure 4 shows experimental results of this proposal method. In conventional arc 3D display, two lines are 
observed. In Fig. 4(b) and (c), two images can be successfully changed between image A and image B.  

Thus, our newly proposed method, “Multi-image arc 3D display”, can successfully change the various 3D 
images by using projector. 
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Fig. 3 Principle of our new proposal Arc 3D display 

(a) Conventional Arc 3D display (b) Newly proposed Arc 3D display 

Fig. 1. Example of conventional Arc 3D display 
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Fig.4 Photographs of multi-image Arc 3D display 
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