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Hydraulic Circuit Synthesis based on Functional Structure
(2nd Report: Symbol-Based Logic Simulator and Computer Implementation)

Kikuo FUJITA, Shinsuke AKAGI, Makoto SASAKI and Akihiro UEHIRA

An adaptive synthesis method for hydraulic circuits is proposed using a case-based reasoning technique
based on their functional structure. In the first report, we proposed the adaptive synthesis method itself and the
strategies used in it. In this report, we present a verification method of the circuits generated by the adaptive
synthesis method, computer implementation using an object-oriented programming language, and graphical
interface drawing of schematic structures of circuits. Since design verification in the conceptual steps of the
design process cannot utilize specified attributes of system elements of designs, we verify the structures of
circuits and kinds of components through a symbol-based constraint propagation mechanism. These synthesis
and simulation methods are applied to some design problems in order to show their effectiveness and validity.

Key Words. Design Engineering, Hydraulic Circuits, Conceptual Design, Logical Simulation, Constraint

Propagation, Object-Orientation, Artificial Intelligence
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(a) a cycle chart (b) a label description

Fig. 1 A cycle chart and a label description
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Fig. 2 Outline of adaptive circuit synthesis from

design cases
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Fig. 3 Constraint network on circuit behavior
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Fig. 5 Architecture of the design system
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Fig. 10 Example — Synthesis by decomposition
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