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Space-Z-Buffer: A Fast and Robust Hidden Line/surface Removal
by Using Two Dimensional “Space Model”

AKIRA OHSAWAT

A new method for both hidden line and surface removal is developed. Because conventional
Z-buffer holds only pixel data, it is inapplicable for a pen-plotter, picking a figure up by
mouse, and such. So far, for pen-plotter, the other method examining quantitative invisibility
is used. It's deficiency, however, is too large processing time as O(N?) unless dividing the
screen. In the new method, where only visible surfaces and edges are held in the “Space
Z-Buffer,” O(N) processing time is realized without dividing the screen. Conventional hid-
den line removal systems are unstable if the topology of the figures is inconsistent caused
by calculation errors. In this method, the system is stabilized by controlling the consistency
using pointer representation of the topology. Another problem brought by calculation errors
in depth comparison is erroneous display of invisible parts. This can be eased by dividing
the figures into regions each of them overlaps with a different surface and by comparing the
depth at the central portion of the each region.
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Fig.1 The data structure of SPM, and a rotary
search on it.
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Fig.2 Realization of SPM structure by vertex tables.
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Fig.3 Retrieval of the space SPP,, that include
target ag.
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Fig.5 Hidden line processes for an input face A.
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Fig.6 An example of hidden line removal (a), processing
time and memory consumption (b).
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Fig.7 A failure caused by calculation errors.
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Deciding the arguments of nearest(Cp,, Cr, Cp,a;41) to get the next correct event Ej;.
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Fig.10 Space division method in this paper (a), and that
in Ref. 1).
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