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Constructing the Development of Solids by Personal Computer
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Abstract

A data structure representing 3-D objects was designed for the personal computer. It is very
simple to be used in the personal computers which have small memory and low speed. A

homogeneous transformation for developing 3-D objects was derived. Each developing procedure

consists of five transformations : one translational-three rotational-one translational. Develop-

ing a solid is a creative work. So the results of developing vary with the order of surfaces to be

developed. One method to reduce the length of seam was considered. The programs used in this

study were written in Pascal and Assembly and a modeller that generates 3-D primitives was

included. This program is an interactive dual-screen system. While all the menus in Korean are

displayed at the monochrome monitor, the development figures with projective views are drawn

at the color monitor. The program has wide applications for plate works.
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Fig. 1 Video memory map of graphic adapters
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Array of vertex page pointer

Array of polygon page pointer
Static_Memory

Nv | Empty stack

fv X y

b4

Vertex page

Dynamic Memory

Np Empty stack

fp| Nx [Ny [Nz | D |°T ——-{whzlﬁ Ieﬂlerzlefsl‘r
. vl [v2 Iv3|ef7|efﬂef3|'T )

Polygon  page ' qvfjﬁ]v3|ef7lef2,ef3|m

"V : Pointer for vertex page Ny : Number of vertex in the verfex page xy,2 : Coordinate
“P: Pointer for polygon page Np: Number of polygon in the polygon page viv2,v3 :Vertex order
“T: Pointer for triangle record  NxNyNzD : Plane equation et : Edge type

~

v: Flag for vertex

fp : Flag for polygon

(Nx-x+ Ny-y+Nz-z+D=0)

Fig. 2 Data structure for an object
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common edge
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Fig. 5 Developing procedure
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Vit | Vend Vet V2 [ Vet i Vend] Vet { Ve |

Nv Empty stack

xiy [xiy [xiy[xiy[ -

Field description
Vst : starting vertex no. of original edge
Vend : ending vertex no. of original edge
Var : starting vertex no. of developed edge
Viz : ending vertex no. of developed edge

Fig. 8 Half edge buffer for developing
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Fig. 10 Development of cone(oblique)
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Fig. 11 Development of cylinder(oblique, elliptic)
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Fig. 12 Development of hollow cylinder

Fig. 13 Development of sphere( ] )
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