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Abstract

In this paper we describe the development process for our Info 290 Tangible User Interfaces Final Project, a redesign of the electronic memory game Simon. We discuss the device conceptual exploration to prototype construction, as well as considerations for applicable uses for the finished unit.

Introduction

Over the past few years the gaming world has seen a rise in popularity of games based on sequence reproduction, such as Guitar Hero and Dance Dance Revolution. With innovative hardware designs, like the toy guitar and the dance floor, these games have broken free of the standard video game model of using a joystick for user input. These designs push the user interfaces towards a fuller metaphor, in which the input device represents a real world object. However, they still rely upon the video display for output. This makes the embodiment of the game distant, or at best nearby. In this paper we describe a game that will continue this trend of pushing the gaming model boundaries by moving towards a fuller embodiment. 

Inspiration

Our game, dubbed Simon2, is based upon an existing game, Simon, that was fairly popular in the 1980's and well loved by this paper's authors. The game, as seen in figure 1, was a self contained unit with four buttons. The buttons each have their own distinct color and tone that is played when pressed. The game begins with one of the buttons lighting up and playing its tone. The user then copies that output by pressing the button. The computer then repeats the first tone and adds a second. The user repeats the sequence. The game continues in this fashion, with the sequence getting longer and more difficult to remember. Eventually it will get to a length that would be impossible to remember, except for the fact that the user has already entered the first parts of the sequence so many times that they have memorized it. The game ends when the user reaches a predetermined sequence length or inputs an incorrect sequence.
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figure 1. The original Simon game console. 
We decided to extend Simon because it offers a model with full embodiment; no video display is needed. Additionally, the game interface has no metaphor; the buttons are not meant to represent anything other than themselves. This is a benefit, as it makes the game much more portable and open to new uses. A toy guitar can only be used to play guitar games. And a light-up dance floor, though open to new uses, is by no means portable. 

New Ideas

Our ideas for extending the game followed these avenues of portability and open interpretations. One method to achieve these goals was to make the sequence user generated, rather than computer generated. This makes the game a little more dynamic, but more importantly, it enables a game with multiple players. In our design, two players come together, each with their own interface. One user begins the sequence. The second player copies it and extends it. The game goes back and forth, like the original, until one player enters an incorrect sequence. The game play could even be expanded beyond just two players. One could imagine a chain of several players. This would make the game more challenging, as the player must remember several steps in the chain without the repetitive input of a two player game.

We liked this idea of competitive gameplay and tried to think of other ways we could involve multiplayer functionality. In some of the commercials for the original Simon the game was advertised as a collaborative game in which each player was responsible for one button. In theory, four payers huddled around the console and pressed their button at the correct point in the sequence. This kind of game could be more fun and challenging as it distributes the responsibility of the input but at the same time may also fragment the players' memories. They may focus only on their portion of a sequence and easily lose their place during the output phase. However, the console was not very large. Getting four players around it could prove difficult or uncomfortable. To accommodate this collaborative gameplay we decided to break the input buttons free of the console shell. Each button would be its own handheld interface, connected to the central console. With removable buttons the players can enjoy a collaborative game while relaxing in their own chairs. Furthermore, they could combine collaborative play with competitive play: they could act as teams, with up to four players on each team.

We pushed further with the idea of removing and rearranging the buttons by thinking of them as being completely untethered. Wireless buttons expand the range of the game and yield a myriad of new ways to play it. For instance, when playing with highly-energetic children, one could place the buttons at far corners of the room and watch the child expend its energy by running around the room to enter the input sequence. Or one could play a collaborative game in which each player sits in a different room and must remember the sequence based only on the sound output. After considering the idea of players being in separate rooms, the next obvious step was thinking about players in distant locations. We envision the central unit of the game plugging into an Internet connection and sending the sequence to players anywhere in 
the world.

One final concept we envision for the game buttons was a way to attach the buttons to surfaces: perhaps a set of optional attachments, such as Velcro or suction cups. Then the players could stick the buttons to their clothing or to vertical surfaces like walls or car windows.

Look and Feel

Since we were changing the physical form of the game by removing the buttons from the console it was necessary for us to think about how we wanted the interface to look and feel. In the spirit of moving beyond traditional game designs, we wanted the interfaces to be made of something other than hard plastic. We considered using force sensors embedded in soft or jelly-like materials, such as a stuffed animal or stress ball, to make it more fun to squeeze. However, we found that there is a special tactile satisfaction one gets from the click and snap that a button makes, especially when the input is strictly binary and not analog. Thus we decided to place switches between two small squares of flimsy material. For our prototype we used balsa wood. 
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figure 2. Photo of prototype for button made from balsa wood and small analog input switch.
To make them soft and pleasant to touch, the buttons should be covered in some kind of cloth. We liked this idea as it also affords new ways to augment the game. One could use sleeves of various colors and patterns to personalize it, or one could make the game more challenging by covering all the buttons in the same color sleeve and playing the game based only on the sounds and locations of the buttons. Another reason this design is useful is because objects that are handled by many people, especially children, tend to get dirty. A set of removable and washable cloth covers enables the users to clean the interface as needed.
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figure 3. Photo of button with felt sleeve.
Evaluation

The value of our design is the way it enables new and different games to be created. We decided not to set out any formal rules for the gameplay. As we thought about the design, we found that there were so many fun ways to play it, and setting down one formal set of rules would be spoiling the fun, and essentially futile. Thus, to evaluate the design we would introduce it to groups of players, give them a basic idea of how it works, and let them determine how best to play it. We would record the different interpretations and consider ways of changing the design to make these interpretations easier to achieve.

The first audience we would use as test subjects would be young children. They are both playful and imaginative; a perfect fit for our design. What’s more, they are less anxious about a lack of rules. Whereas adults may ask for specifics about rules, cheating, etc., the children would have no problem making up these ideas on their own.

In our discussions with peers and teachers about our design we have also been made aware of two other audiences that would prove as good evaluative test subjects. One would be elderly people, especially those living in groups, such as in retirement homes. It has been reported that memory games help keep the mind from deteriorating with age, and many experts suggest that elderly people engage in puzzles and memory games to keep their minds sharp. Furthermore, group activities are important in retirement communities. A collaborative memory game could serve to reach both of these goals.

The final test group that was suggested to us was essentially our peers. It was noted that this kind of tricky sequence game has a high potential for fun among adults at a party or just among friends playing drinking games. As brain functions slow while drinking alcohol memory games such as Simon become increasingly difficult and it’s amusing to watch others attempt it.

[image: image4.jpg]



figure 4. Photo of completed prototype design with four buttons and case.
We suggest testing the design in these kinds of groups and recording their feedback. We would also observe their behavior while playing the game and make notes about their interpretations of the rules, their behavior during collaborative/competitive play, and their physical interaction with the game buttons. We would then analyze these observations to determine if new features should be added or if existing features should be altered.

Conclusion

We decided to extend the features and functionality of the original Simon design because we appreciated the way it offers a design model with full embodiment. The updated version of our Simon game builds upon the interactive nature of Simon’s interface while adding several new elements, such as competitive gameplay and user-entered input. The redesign enables the buttons to be soft and tangible and removable from the gameboard, making them rearrangable and capable of being more easily manipulated in 3D space. The value of our design is the way it enables new and different games to be created, as well as supporting a framework for a richer, more varied, and more complex gameplay experience.
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