


Graphics Interpreter of Design Actions

the GIDA system of diagram sorting and analysis

Ellen Yi-Luen Do

Design Machine Group, Department of Architecture, University of Washington, Seattle, WA 98195-5720, USA

208 Gould Hall, Box 355720

Design Machine Group, Department of Architecture

University of Washington, Seattle, WA 98195-5720

ellendo@u.washington.edu

Graphics Interpreter of Design Actions, the GIDA system of diagram sorting and analysis

Key words:
diagrams, design action, graphics interpreter, design thinking, diagram sorting

Recently we have seen a growing interest among cognitive scientists and design studies researchers in studying design drawings and diagrammatic reasoning. Researchers have used methods such as think-aloud protocols (Akin, Cross, et al.), retrospective analysis of design behavior (Suwa and Tversky), introspection (Galle and Kovács), and analysis of design products (Porter and Schon) to study the role of drawing in design. Drawing provides representations for problem solving, idea generation and exploration of design alternatives. Surprisingly, although drawing is the subject of this research, studies have mostly focused on the verbal transcripts instead of the graphical representations. We present GIDA, a Graphics Interpreter of Design Actions for sorting and analysing connections, correlation, and relationships between drawing and design thinking, and to identify patterns in design behavior.

This paper deals with these questions: What kind of computational system can help researchers to find and analyze connections between different design drawings? How does one search an image library of design drawings based on spatial configurations and forms employed in the design? Any two drawings in a design project may share various properties: They may employ the same projection (plan, section, isometric), the same medium (crayon, pencil and pen), or exhibit the same design intentions (circulation or views). They may describe the same elements (bridge, columns, and strip windows) in different configurations. They may be constructed from the same view angle. 

In a previous study we looked at an architect's collection of over a hundred drawings for a residential house design and developed a coding scheme to classify these drawings. The scheme codes properties of the drawings such as the elements depicted and projection type and view angles. The notation system focuses on state transformations of design elements from one drawing to another (e.g., stair moved from east to west, wall height reduced) as well as changes of view and projection type. The codes facilitate easier comparison and sorting of element types and operations. However, the amount of descriptive data—the number of types and fields associated with each drawing quickly becomes difficult to manage. Furthermore, it is hard to keep track of the sorted design elements and their source drawings. Therefore, we built the GIDA system to help manage and sort design drawings by their features and transformations. 

GIDA (Graphical Interpreter of Design Actions) is a graphic spreadsheet sorting program for researchers and designers to identify and analyze individual drawings and their symbol system, as well as the transformations of composite elements in a series of drawings. It was built to facilitate easy sorting of graphical design actions among different design drawings. Designers can use the GIDA system to encode design drawings (such as the notation system described above) by making diagrams of different graphic shapes (circle, line, triangle, etc.) and entity features (i.e., color, orientation, etc.) by tracing a design drawing. A researcher can allocate identifiers to each individual element drawn. The graphics engine of the program provides facilities to recognize simple shapes (circles, boxes, spiral) and configurations (overlapping boxes, crosses and T-junctions). The GIDA system then identifies the relative positions of elements in a drawing (on a 3x3 grid) and provides diagram-matching functions based on element types, element counts, and spatial relations. The transformations of elements among different drawings can also be identified and used as sorting criteria. 

In the paper, we report the functionality and the implementation of a computer based graphical interpreter. We describe how this diagram sorting and analysis system can help design researchers to explore the space of graphic actions in which design intentions are expressed and conclude with a discussion of future research directions.
