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Performance of polygon-by-polygon hidden surface removal
using the switch-back technique and its improvement
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ABSTRACT

In high-definition computer holography, the silhouette method plays an important role to shield light behind objects and prevent the
objects from being reconstructed as see-through images. The light-shielding had been done for the whole object in the conventional
technique to reduce computation time. However, this type of silhouette method is not valid for self-occluded objects; occlusion errors
commonly occur. Definitely, polygon-by-polygon (P-P) silhouette light shielding is more effective than conventional
object-by-object (O-O) shielding. However, P-P shielding is very time-consuming because the conventional P-P shielding requires
the same number of whole-field propagation as the obstacles, i.e. the polygons in this case. In order to solve the problem, a new
technique called the switch-back technique has been proposed for reducing the computation time. This research reports the

performance of the switch-back technique, especially in cases where an object is divided into sub-objects.
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Fig. 1 The procedure for the single step of the switch-back
technique.
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Fig.2. The principle of speedup of computation by
splitting an object.
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Fig.3.  Estimation of the computational Fig.4.  Definition of the Fig. 6. The 3D scene used for

complexity in the case of object splitting.
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Table 1. Parameters of object models.

Name Number of Number of Sizes of bounding box of object Sizes of average polygon
polygons  visible polygons model (W, x W, xW.) (Pave) (W, xW,,)
Modell 978 496 40.0 x 27.3 x 33.5 mm® 33.469 x 2.006 mm?
Model2 5000 2500 40.0 x 26.2 x 39.2 mm® 1.033 x 0.950 mm?
Model3 18536 9373 40.0 x 17.7 x 31.8 mm® 0.554 x 0.444 mm?
Model4 7986 4008 40.0 x 25.0 x 59.7 mm® 0.824 x 0.870 mm?
Model5 13218 6757 40.0 x 39.1 x 40.8 mm® 0.784 x 0.648 mm?
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Fig. 7. Measured computation time.
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Fig. 8. Estimated computational complexity.



