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Efficient Understanding of Three Orthographic Views
by Employing Binary Decision Diagrams
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and HirosHI G. OKUNO't

Although a set of three orthographic views is one of the most common representations of
three-dimensional mechanical objects, it potentially has ambiguities which result in multiple
interpretations of solids to be reconstructed. This paper presents a new method for elim-
inating the ambiguities by adding a new mapping plane, and describes its implementation
in a prototype system TOVIN (Three Orthographic Views INterpreter). The processing of
TOVIN consists of two parts. First, it encodes given views into pseudo Boolean formulas
by applying reconstruction rules. By employing Binary Decision Diagrams (BDDs), TOVIN
computes all possible interpretations efficiently and represents them compactly. Next, TOVIN
requests a user to specify one from them on a display, and searches a set of critical object
elements (edges and/or faces) to determine an additional mapping plane. This part employs
Zero-suppressed BDDs (ZBDDs) which allow a compact representation of combinatorial sets
and efficient set operations. The TOVIN runs quite efficiently thanks to the BDDs and the
ZBDDs; this efficiency is the most salient feature of the system.
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Fig.2 Candidate enumeration of object elements (from
Ref. 4)).
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Fig.3 A coding example using pseudo Boolean
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Fig.4 Examples of BDD: (a) ROBDD, (b) SBDD and
(c) ZBDD.
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three orthographic views: TOVIN.
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Table 1
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A truth table of possible interpretations.
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