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Research on computer-aided conceptual design based on function-structure
mapping and design solution screening with design structure matrix

ZHOU Lei', YANG Wei-rong”®, DENG Yi-min®"
( 1.School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China;
2.Zhejiang Hozon New Energy Automobile Co., Ltd., Jiaxing 314511, China;
3.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: The design solutions generated from the computer-aided conceptual design system often contain
mismatching structural information and require manual screening. To address this problem, this paper proposes a
method suitable for computer-aided conceptual design by exploiting the association information between
structures of function-structure (FS) mapping and those of design structure matrix (DSM). It employs DSM to
represent and store product structural matching design knowledge. By applying FBS (Function-Behavior-
Structure) design process model for conceptual design, it suggests construction of functional chains and
structural chains by extracting FS mapping information as initial design solutions. Subsequently, the structural
matching information from the DSM-based design knowledge library stored a priori is utilized to screen the
design solutions. As such, it implements both generation and screening of design solutions for computer-aided
conceptual design systems. In the end, a prototype computer-aided conceptual design software platform was
developed, and a design case study was presented to demonstrate the feasibility of the proposed method and the
applicability of the software system.

Key words. conceptual design; design structure matrix; function-structure mapping; design solution



