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ABSTRACT

This paper presents the results of bringing together a group of two artists, two architects and a composer to explore physical computing and the relationship between the physical and the virtual.  Believing that the wide range of disciplines would provide a unique look at the problem, and with each armed with their own ideas about the art of making, they came together to explore the idea of memory and how the powers of computation could represent their ideas. 
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INTRODUCTION

The physical computing class was announced across the campus and met with enthusiasm from faculty in art, computer sciences, architecture, and infomatics.  Advertised as a design build course that explores the relationship between computing and our physical environment, we received an interesting mix of students.  Surprisingly, they all come from a creative background and most had very little knowledge about programming, circuit design, or sensors.  This freedom from convention gave them the ability to think beyond the traditional restraints and allowed them to approach the project from the direction of “what do we want it to do” rather than “what can the technology do”.  

The Structure of the Course

The course followed two parallel paths.  One path exposed them to, and taught them about, the technology while the other path followed the organization of a typical research project: idea, research, conceptual design, design development, implementation, presentation, and evaluation. This paper will use this second path as a means of presenting their work.

IDEA
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With the quarter system only giving a class ten weeks to complete a project, the idea of a memory box or cabinet of curiousity was presented to the class as a vehicle for the exploration.  

RESEARCH

The class spent two weeks looking at related work and exploring the idea of memory.  Papers such as Memory Box by David Frohlich and Rachel Murphy of the HP Laboratories Bristol were used as a means of getting a perspective on the project.  In their paper Frohlich and Murphy explored a more traditional version of the memory box.  By tagging individual objects in a box with unique id’s, removing them from the box triggered the box to play pre-recorded stories about the item. The group felt that this was an adequate interaction for a more traditional memory box.  However, they wanted to take the idea of memory and design an object based on it rather than designing the interaction for a traditional memory box.

CONCEPTUAL DESIGN

Beginning the conversation with discussions of collection, collage, and montage, and by looking at the works of Joseph Cornell and Marcel Duchamp’s Valise, the group launched into discussions about the collective and evolutionary nature of memory.  Conceptual ideas for tangible human computer interaction such as layering, unfolding, partial narrative, perspective and revision were discussed and given scenarios to try and develop an understanding for the project.  After two weeks of breaking into groups to create possible scenarios and interactions and then finally discussing the results as a group, a scenario was agreed on.  Using the idea of memory as a built up collection of experiences, the group decided to build two physical input devices that were designed to hold ones attention and create a sensory experience that doesn’t exist in traditional desktop computing.  The two physical input devices were then attached to a physical output device that expressed the layering, built up nature of the interaction with the input devices. As a result the input devices represent an experience that is then saved via the output device as a memory and as people play with the input devices the output builds up layers of memory allowing traces of earlier memories to still be seen.

DESIGN DEVELOPMENT / IMPLEMENTATION

By breaking into groups the input and output devices were explored and a few interesting objects emerged.  This section takes you through the tubular maze, soft and squishy, the x-y table, and the display.

Tubular Maze

The tubular maze was designed to give a person an input device that would hold a persons attention and provide a series of small rocking and tilting motions as a means of creating output.  Built of cast aqua resin and a ball bearing, the tubular maze 
took the form of an eighteen inch long tube with a series of built up pathways around its surface through which the ball bearing ran.  The tube contains two tilt switches that are able to provide the system with information about the end to end tilt as well as the forward or backward roll of the tube.  By mapping the motion to the output device a memory of the interaction is created.

Soft and squishy

The soft and squishy input device plays with the tactile experience of gelatinous materials as a means of creating input.  Using a modified gel keyboard wrist pad as a mock-up, the soft and squishy input device played on a persons natural tendency to bend and squeeze the gel as a way to obtain input.  The final object was cast from “____” and used a wire frame to give the person some resistance during the interaction.  A bend sensor and a pressure sensor were used to capture the interaction and transfer it to the output device.

X-Y Table

The physical output device took the form of an x-y table reminiscent of an old calcomp plotter.  Using stepper motors harvested from an old printer to drive two perpendicular sets of belts, one set expresses the x axis and one expresses the y axis.  The y axis belt is composed of canvas that acts as the drawing surface for the output device.  The x axis band carries the pen that creates the traces of memory on the canvas.  

The Display

In keeping with the ideas of memory, the person playing with the input devices should not be able to also watch the output device track their interactions as a set of memories.  At the same time, a hint of understanding that a memory is being produced was important.  This was expressed by creating a two-sided easel for the project.  One side presents the input devices to you while the other side holds the x-y output device and presents it as if a piece of art on display.  In order to create the hint of understanding one roller from the x-y table passes through the input side of the display.  The act of having the canvas rolling through your view allows you to understand that your interactions are creating something beyond your immediate perception.
PRESENTATION AND  EVALUATION
An open house event placed the memory box installation in a public space for an evening so that people could interact with it.  The group videotaped people playing with the installation and talked to the guests as a means of gathering a response to their work.  (TO BE EXPANDED)
CONCLUSION
By bringing designers from various fields together to collaboratively explore HCI and physical computing, new and interesting ideas will be explored and traditional boundaries and perceptions of interaction design will be pushed.  This project emphasizes that idea through the groups desire to step beyond the preconceived notion of a memory box to explore the idea of memory as a design basis.  It also expresses the strength of the design fields to adapt to new scenarios and provide interesting, playful, and yet meaningful solutions to human computer interaction.
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