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Three-parameter heteromorphic ellipsoid surface equation, geometric characteristics

and application prospects
WU Zhouhu
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Abstract: Based on the two-dimensional heteromorphic ellipse equation and the three-dimensional

constant concentration surface equation of convective diffusion material, three independent pa-

rameters of half length, half width and half height are defined, with two types of three-parameter

closed-surface equations constructed respectively for type I and type Il heteromorphic ellipsoids

in three-dimensional space. In the Cartesian coordinate system, the cross-section of the type I

heteromorphic ellipsoid on the yOz parallel plane is an ellipse, and the profile curves on the xOy

and 2Oz coordinate planes are all heteromorphic ellipses; the profile curves of the type Il hetero-

morphic ellipsoid surface on the yOz parallel plane, the xOy and xOz coordinate planes and the

top view contour lines are all of heteromorphic ellipses. In terms of the symmetry of the coordi-

nate plane xOz, the volume ratio of the upper half to the lower half is about 0. 8 : 1. The analysis

shows that for Type I and Type II heteromorphic ellipsoids, the whole or segmented combination

can be selected to be applied to the design of egg-shaped curved buildings, civil aircraft, ship

shape optimization and handicrafts, which has good scientific research and application prospects.

Key words: heteromorphic ellipse; three-parameter closed surface; heteromorphic ellipsoid sur-

face; geometric characteristics; curved body design
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to the top view contour
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