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UNDERSTANDING THREE ORTHOGRAPHIC VIEWS
INCLUDING ALGEBRAIC CURVED SURFACES

Masahiro Inoue Kim Changhun Seiichi Nishihara
Inst. of Inf. Science & Electronics, Univ. of Tsukuba

Tennodai 1-1-1, Tsukuba, Ibaraki 305, Japan

A system that reconstructs solid models with algebraic curved surfaces from
three orthographic views is described. In this paper, we presents two features.
First, by introducing two kinds of additional lines, silhouette lines and
tangency lines, we can directly reconstruct solid models with algebraic curved
surfaces without using a method of polyhedron approximation. Second, we develop
new rules and heuristics to handle curved surfaces used by the combinatorial
search of faces. Rules work to reduce the processing time, and heuristics are
aiming at simulation of human's understanding way of interpretation. Soundness

and efficiency of the method is also proved experimentally.
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T=F={}; U=0; (1)

heuristics 1; _| - set the first node ————— (a)
search( T, F,U);
" () Main progiam

procedire search( T, F,U)
[ whik (a face f(€U) matching with DR exists) do — (2)

[ decide the state of £ using the DR,
and move f(EU)to Tor F;

if (any contradiction is found) then reum; —— 3)

]

if(U={}) then 4)
T gives a solution; ’

else

[ create stack P;
heuristics 1 | ~getaface f(EU) —— (b)

heuristics 2; —-choose 7 of f, (c)
and push( 17 and z)to P
while (P={ }) do

branch (T, F,U, £,popup( P))

%)

(i) Decision and exparsion procedure
procedure branch( T, F, U, £, state)
[ move f(EU)w T or F using state; ———————— 6)
search( T, F,U); (@))]
]
* (iif) Branch operator-
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: CPU time(X 10 sec)
saril:jple # solutions #caf;lgsdatc present method | old method

a2 b m

1 1 12 03 03 3
2 1 33 05 05 149
3 1 47 08 08 136
4 3 36 10 1.0 1498
5 3 28 12 12 138
6 5 34 56 37 3336
7 6 21 97 95 254
8 9 34 93 175 2301
9 35 20 50 50 566
10 49 42 23 164 | 4167

* a is rule-based method, b is heuristics directed method
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