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Solid Construction from Orthographic Views as Constraint Satisfaction Probles
Kiyshi Itoh
Laboratory of Information and Systems Engineering, Sophia University

Kioi-cho 7-1, Chiyoda-ku, Tokyo 102, Japan
itohkiyoehoffman.cc.sophia.ac. jp

A surface model representation of a solid can be constructed in straightforward fashion from its
orthographic views. Such a representation, however, may include ghost vertices, ghost edges and
ghost faces. In the basis on a set of valid topological / geometrical rules dominating the surface
model representation of solids, such ghosts can be removed by the formal constraint satisfaction
problem by "Pseudo Boolean Algebraic Nonlinear Programming . This method solves a system of
simultaneous equations based on the above rules for the surface model representation with ghosts,
and it produces a true surface model representation without ghosts. This paper describes the
processing flow, formalization and applicability of our methods with use of some examples. All
polyhedra satisfying the orthographic views can be constructe by solving the simultaneous equations
on the constraint part of nonlinear integer programming. A unique polyhedron can be constructed from -
the ambiguous orthographic views by adding objective functions to the nonlinear integer programming.
This abjective functions are based on heuristics.
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@AH X

A F 3%
3

a) orthographic views.

(81}

[t
[41) ‘g 5 (c) i

solutions.

1 Wi lg‘&

(¢)  solutions. /lﬁj E
T
VI

abjective fa. nons | heuristics 2] heuristics 3 houristics 4] heuristics 5| 2838488
expressions $6 66(78)
solutions atl only (5) only (5} only {8} only (8) only {8)
svaluations i 230 388 220 308 228
tiss (sec) 10 5 9 1] 1 ]
Table B
objective (0. | nons [ Weurstics 2 | howristres 1] 284
axpressions 140
solutions all only (9) only (9) oniy(9)
svaluations 1920 1207 (1 343
tise {s0¢]) 18 i 19 35
Table C
objective fa. ”"'l heuristics 1] Mueristics 2{ houristics 3 Weuristics 4 | heuristics 8| 1420384488
expressions e 39
solutions all [8,12,20,25,290 only {25} only (25) oaly {28} enly (25) only {28)
evaluations| 3919 3403 2368 e an 81 1936
tiss{sec) s01 43 152 240 151 166 143
Table D
ebj. In. nons | houristics 2
sxpressions 238
selutions all only (8)
aviluations 2 416
tine {3sc) 49 $1
Table E
obj. fn. none [ heuristics2 | hewristicsd [ 23
axprossiony 432
sotulions all only (1) only 121 oty 111
evatuations | 1044 318 1018 820
tine (sec) [ 137 [T 136 i
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