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ABSTRACT

Individual designers use paper notebooks for personal idea generation but have difficulty sharing this physical medium in distributed collaboration.  FlutterbyNet is a wall interface for digital notebook sharing, allowing distributed designers to better communicate and collaborate around their ideas. Informal user tests indicate that FlutterbyNet would be a good auxiliary tool to teleconferences by providing a common visual context.  These user studies also brought up several interaction suggestions that will be improved upon in further iterations of the project.
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INTRODUCTION

Bellotti’s ethnographic work on product design teams has effectively demonstrated that a designer’s workspace is both mobile and collaborative [3].  Paper logbooks remain the ubiquitous necessity for on-the-go designers, despite innovations in digital tools. These logbooks are a space for an individual designer to explore their own thinking, while visually documenting their ideas and thought processes.  

The notebook’s physicality prevents its insightful contents from being seamlessly shared among a group of designers.  Additionally, sharing notebooks among distributed designers is difficult due to temporal and spatial distances.  

Anoto digital pens transform physical logbooks into digital data. However, they do not provide a collaborative sharing interface for this data. [1]. The FlutterbyNet project utilizes Anoto digital pens to improve upon existing distributed collaboration media for designers.  Designers interact with digitally shared logbooks pages in a public space at each distributed site, establishing a common visual context for synchronous design communication. 
Related Work

Previous collaborative note-taking research acknowledges the difficulties in maintaining dual tangible and digital copies of notebook content [6].  There are also a variety of sharing models for collaborative notebooks; for example, a group-centric sharing model is a democratic method of determining content, yet it can cause confusion due to varying styles and large quantities of group data [5].  

Casual collaboration is an effective way for people to stay updated on group progress. Research by Whalen has investigated this and made design recommendations for developing “common knowledge” systems [4].  However, commercial packages for distributed design, such as Autodesk’s Portfolio Wall, share formal computer-generated content such as CAD drawings or renderings versus informal sketches and ideas from the conceptual design phase[2]. 

System Description

FlutterbyNet is an interactive wall interface installed at two or more distributed sites. Designers at each site can use FlutterbyNet to view digital versions of each other’s logbooks and to send comments and sketches to the group. Installed upon a SmartBoard in a public space, FlutterbyNet’s permanent presence gives the casual observer a peripheral sense of a distributed group’s work in progress.  When the user interacts with FlutterbyNet, he or she accesses the group’s logbook pages by opening the “Logbook drawer,” located on the side of the display, and then moving each desired page from the drawer to the main workspace. Once the page is in the workspace, the user can resize it by dragging a corner, maximize it by double-clicking it, or remove it by dragging it off the edge of the display until it turns grey.  

Since distributed design teams are not guaranteed to be synchronously viewing or using FlutterbyNet, our system allows users to leave handwritten notes and sketches associated with a specific workspace view on the remote FlutterbyNet. To leave a note on the remote FlutterbyNet, the user defines a “Sketchbox” by dragging a SmartBoard pen diagonally from corner-to-corner.  The user can then write or draw notes in the Sketchbox using the SmartBoard pen. Users can view notes left at their wall by clicking on messages in their inbox. Although the messages in the inbox disappear after a set amount of time, the FlutterbyNet system archives these notes for future reference. 

FlutterbyNet leveraged the code base and data structure from ButterflyNet [7] to manage Anoto logbook pages.  

User STudy

We conducted an informal user study, recruiting pairs of product design and mechanical engineering students with experience in design.  We observed them as they used FlutterbyNet, as well as interviewed them about their experiences in distributed collaboration with other methods and with Flutterby Net.

We then gave each person a specific design task to brainstorm individually using digital pens for ten minutes (“Design something that waters houseplants while the owner is on vacation”). The users then synchronized their digital pens with the FlutterbyNet system and were asked to spend time viewing the group’s digital logbook pages and deciding on their three favorite ideas. 
REsults and Analysis

In our interviews, the main methods of distributed collaboration currently used are Email, Instant Messenger, and phone.  Many users saw FlutterbyNet as a way to augment phone communication, to connect mobile designers with their design team, or to support sketching during brainstorming. 

We observed that users tried to manipulate the Sketchboxes sent between FlutterbyNets in a similar fashion to the logbook pages.  Users were also confused about what was sent to the other side; instead of the full workspace, users often thought that it was only sending a specific page.  
Users also wanted to see all the pages on their workspace at the same time.  Almost all users opened the logbook drawer once, pulled out all of the pages, and then closed the drawer for the remainder of the study.

Future Work

Based on our informal user study, we revised FlutterbyNet’s interface and features.  Instead of a hidden logbook drawer, the logbooks are now always on display along the top of the wall.  Also, the Sketchbox now only sends content within its frame.

In the future, we plan on doing a long-term observational study by deploying our technology to professional or student users.  Through interviewing uses and mining through their correspondences, we hope to determine if FlutterbyNet could be an effective tool throughout the entire design process in facilitating communication.
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Figure 1: User interacting with FlutterbyNet during an informal study
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Figure 2: Screenshot of Butterfly Net Interface










