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Abstract

Humans have had a long desire to perform for others.  One group of performers who embody their favorite Japanese animation (anime) and video game characters, cosplayers, perform for attendees of conventions.  Our study examines how the impact of wearable technology can help cosplayers to perform better as their character.  We showcase multiple cosplay accessories and the implementation of an accessory to help cosplayers perform better as their favorite characters. 
1. Introduction
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Design and computing has undergone an extraordinary amount of changes.  Design strongly focused on cognitive modeling to design interactive systems in the earliest days of computing.  As computing and design became more sophisticated, designers have been able to focus on the workplace and the home.  In the third wave of HCI [1], designers have focused on creating artifacts as a result of articulating an experience humans should have with the artifact.
One experiential quality of the human condition that design and computing is starting to focus on is performance.  Humans have a natural tendency to want to perform for others, ever since the earliest of days.  Performances were held in feasts, to celebrate special events in a person’s life, for entertainment, and to communicate to others [2].  To successfully perform, humans have undergone special types of training to gain the necessary skills to perform in these ceremonies and events.  For example, the Khathakali dancers can only perform their advanced dancing maneuvers after years of having their limbs massages from the feet of those on top of the would-be performer [2].

One group of people who undergo a similar type of training to perform and interact with others are cosplayers.  Cosplay (short for costume-play) is the art and craft of becoming one’s favorite character from modern media (e.g. Japanese anime, video games, books, science-fiction, books, television, movies, etc.).  In order to perform and interact with attendees at cons (conventions), cosplayers undergo many changes to become their favorite character: they create elaborate costumes, change their hair, tweeze their eyebrows, learn how to move and speak in the same ways their character does, and learn other crafts (e.g. metalsmithing).  In the US, there are 238 cons each year [3] for cosplayers to prepare their bodies, costumes, and mannerisms to showcase themselves as their character in front of other people.  The con is a natural stage for cosplay, and we want to study how the use of interactive accessories can allow cosplayers to perform as an embodiment of their character. 

The rest of our paper is organized as follows: we discuss relevant concepts of performance for our study, previous examples of wearable computing and performance, several cosplay accessories, and the implementation of a wearable cosplay garment.  We close with a discussion of the results of our design process. 

2. Aspects of Performance

2.1 Actualization

In creating interactive cosplay accessories, we want to examine the actualization process for cosplayers.  The actualization process transforms a performer into another being and allows the performer to embody the being he/she is performing.  Tribes and professional actors have used this process for hundreds of years for rituals, celebrations, and ceremonies [2]. When fully completed, the performer’s soul is said to transcend the body and foster pure ecstasy [2].  In cosplay, the actualization process occurs through the hours of effort put into researching a specific character (the costume and the mannerisms of the character) and handcrafting the costume to be worn at the con.  The cosplayer can also create props for their character to enable him/her to become even closer to the character.  Through the use of interactive artifacts, we seek to learn how technology impacts the actualization process for cosplayers. 
2.2 Audience

The audience can drastically shape the performance for a performer.  There are two different types of audiences – the accidental, and integral [2]. The accidental audience is a group of people who serendipitously attend a performance, whereas the integral audience is a critical part of the performance, helping to shape the life and power of the performance.  Integral audiences are also necessary for rituals to have been stated that they have been completed.  Whether the audience is integral or accidental, if a performer can read the audience’s desire, he/she can adapt their performance to meet the needs of the audience from the standpoint of the character one has actualized [2].  This connection to the audience strengthens the performance and builds a bond between the audience and the performer, elevating the performer’s status inside and outside of the performance.  In cosplay, attendees can ask for cosplayers to perform or ask for a photo as they happen to encounter a cosplayer they want to remember.  These opportunities are vital for the cosplayer to perform and showcase their efforts for others at the con.  With the introduction of interactive accessories, we would like to examine how technology impacts the relationship between the cosplayer and the audience.

2.3 Rasa
Rasa is the co-created emotion and feelings that exist through performer and spectator(s) [2].  Rasa is the result of being able to read the audience and the result of training one’s body to give the nuanced movements, utterances, and gestures to communicate one’s actualized character.  To foster rasa, performers endure years of training through exercises and physical challenges to learn the “language” of the audience [2]. Rasa is situated within the culture of the performance, and the more successful performers are able to foster rasa to give the audience a better performance than what they were expecting.  In cosplay, rasa is fostered through the performances and skits cosplayers perform for attendees in the main hallways of the con or in special events and panels in the con.  We would like to examine how the use of interactive accessories can impact the natural ability for cosplayers to generate rasa between them and attendees they encounter.  

3. Exemplars of Wearable Performances

There are a number of designs created that have helped people to perform better in all aspects of life.  We would like to reflect upon and critique wearable performances that enhance one’s physical exertions, one’s artistic abilities, and one’s everyday performances. 

3.1 Physical Exertion and Performance

Wearable computing has been able to successfully capture the physical exertions humans perform and channel these exertions into other forms.  There are many designs that capitalize on the natural kinetic energy of the human body as it moves throughout the day and allow the wearer to harness this energy with other electrical equipment (e.g. [4], [5], [6]).  Professional sports teams are also using wearable technologies to reflect on their performance to improve for the future [5], [7].  Designers have also started to take a new look at how people exercise with wearable technology.  Now, one can be able to interact with one’s exercise regimen dynamically through this wearable device that will change based on how one exercises [8]. While these designs are very good at taking the natural movements of everyday life and channeling them for physical purposes, these designs don’t take into account the personal love and attention cosplayers take into putting themselves through the actualization process.  

3.2 Wearable Artistic Performances

There are many wearable designs that help a performer perform with sounds and music.  Some of the many examples include: learning the movements of a conductor [9] or a pianist [10]; augmenting the stage performance of musicians and dancers through the garments and tools used in the performance itself (e.g. [11], [12], [13]); there are also many designs that allow for the wearer to find others to create ad hoc performances and create new types of music and styles of performance (e.g. [14], [15]).  These designs are very effective in creating an interactive and fun experience with the performer and the audience, creating and fostering rasa between them.  In this respect, we have learned to use these aspects in our work with cosplayers.  These designs don’t draw from the rich culture of DIY and anime, missing out on the large cultural experiences these media are capable of fostering.  The accessories for cosplayers should be able to draw from the culture of cosplay to not only create rasa, as these designs are capable of, but also to aid in the actualization process for the cosplayer. 

3.3 Mundane and Intimate Performance
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A number of designs have utilized and augmented how people normally interact in the mundane and everyday setting.  One area of performance that has been designed for is through intimacy.  These are designs that will glow, warm, or show the wearer information based on how close one’s significant other is to the wearer (e.g.  [16], [17], [18]).  Designers have also used the natural rhythms and data of the body to cisualize the emotions of the wearer.  This allows for the wearer to “perform” their emotions in an everyday setting (e.g. [19], [20], [21]). Designers have also created wearable interactive garments that help to celebrate the everyday and mundane achievements people do everyday: (for example) high-fiving others [22], trying to find other people one knows through social networks [23], and checking what the weather is [24].  While all of these designs are able to capture upon the mundane and personal features of life and capitalize on impromptu interactions based on how the relevant information is displayed, these designs don’t capitalize on the attachment to another person or event created from a fictional realm, nor do these designs capture the love cosplayers dedicate into building their performance and character for the con.  A design to help cosplayers perform as their character will have to capitalize on the recognizable aspects of displaying information in the world around them, but in a natural way their character would act, and at the time the cosplayer would like to invoke this interaction.

4. Design Process

To start designing for cosplayers, we drew from the authors’ experience of cosplay.  We started by first watching a variety of different Japanese anime series and identified characters which were appealing to perform and recognizable to others who had watched the series before.  We also watched with an eye to select characters which had accessories which granted the wearer special abilities or had accessories which were integral to the story of the anime.  We watched more than 300 episodes (over 100 hours) of the anime Yu-gi-Oh!, Bleach, and Fullmetal Alchemist.  From these anime, we selected Yugi Moto’s duel disk (Yu-gi-Oh!), Sado Yasutora’s El Directo (Bleach), and Col. Mustang’s Ignition Gloves (Fullmetal Alchemist).  We sketched out the interactive wearable artifacts from these anime, shown in detail below.  Ultimately, we implemented Col. Mustang’s Ignition Gloves, as Mustang is a respected and popular character and his Ignition Gloves is one of the main appeals many have for cosplaying the character.  The Ignition Gloves were implemented using the Lilypad Arduino [25] system. 

4.1 Duel Disks

Duel disks are mobile accessories for characters in Yu-gi-Oh! to play the card game Duel Monsters, which the anime is based around.  Yugi Moto, the main character, uses these duel disks to fend off enemies and to help him get behind the mysteries of the Millenium pieces.  The duel disk is an arm accessory that is used by every character to play the game, and has many interactive pieces: the life point display, collapsible pieces to aid in the wearer’s movement, card areas which glow to signify which cards have been placed into battle, and sound effects to signal the wearer’s turns in the game.  This accessory has been created by many cosplayers to help them perform in skits with other cosplayers from the same anime, and to perform live games of Duel Monsters.  To make this accessory work with the Lilypad Arduino, it would have to be placed underneath the Life Point display to make the display work and be wired to make each of the 5 [image: image5.png]
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playable card areas glow when an actual card from the game is in play.  Cosplayers would be expected to wear these in the same manner from the series, as an arm attachment that would collapse and expand to help the cosplayer live the game they have seen in the anime.
4.2 El Directo
Sado Yasutora’s main protective weapon in the series Bleach is his arm shield.  A physical form of his training, Sado learns how to protect his friends by unleashing large amounts of spiritual energy to overwhelm his enemies.   Called the El Directo, this effect is created when Sado clenches his fist and creates the effect in the above center image.  This effect would have the Lilypad located as part of the decoration on his shoulder accessory and have multiple LEDs that would glow to create the effect.  This would be triggered through a button located in the area where the cosplayer would place his/her fist, sending a signal to lights and buzzers in the shoulder attachment to show and feel the power that is emanating through the accessory.  Sado is a popular character from the anime, and this type of accessory was selected to help cosplayers create skits from the anime.  The El Direcyto is also an accessory that also can be used to model other types of cosplay weapons. 

4.3 Ignition Gloves

 Col. Mustang has been in the military for much of his life.  He continues to work hard and try to become the president of the military so he can help make the world a safer place.  He is also known as the flame alchemist, as he can utilize the power of alchemy through his gloves and create large fireballs or engulf large areas in fire.  Mustang’s accessory, his Ignition Gloves, is created out of a special material that allows him to create sparks of fire at the snap of his fingers.  When he snaps his fingers, he can create large amounts of fire, as long as the gloves are dry.  When cosplaying, Mustang’s gloves are an essential to have and are used when the cosplayer performs in front of audiences.  The cosplayer is expected to wear these gloves not only to complete the look of a military professional, but is a key in bringing the character to life when interacting with other cosplayers and the audience.  His gloves were also chosen due to the natural desire to wear gloves when creating the costume, and are an essential extension of the cosplayer’s ability to project their character into the real world.

4.4 Ignition Gloves Implementation

To create the Ignition Gloves, we designed the interaction with the Lilypad Arduino [lilypad].  We prototyped the interaction using the colored LEDs, buzzers, and a button board to trigger the effect for the cosplayer.  When the cosplayer is about to snap, their third and pinky fingers naturally rest on the button of the gloves.  As the cosplayer snaps, he/she can press the button on the inside of the glove to make the lights on the fingers and the buzzers on the inside of the gloves vibrate.  These are to simulate the coursing electricity that is created from the snapping and creation of alchemy.  These were sewn into standard dress gloves of police officers to give the cosplayer feel they are in a powerful and rigid uniform, which also compliments Mustang’s rigid character.  To complete the effect, Mustang’s transmutation circle, the means of channeling alchemy, was painted onto felt and then sewn on top of the Lilypad to complete the accessory. Author names and affiliations are to be centered beneath the title and printed in Times 12-point, non-boldface type. Multiple authors may be shown in a two- or three-column format, with their affiliations italicized and centered below their respective names. Include e-mail addresses if possible. Author information should be followed by two 12-point blank lines.


5. Planned Evaluation

Overall Goals of Evaluation

The goal of this evaluation is to twofold: to test the “usability” of the cosplay accessory (i.e. can people get the effect to trigger) and to learn about the actualization of Col. Mustang is played out by the performer (i.e. how does the performer fuse his/her horizons with those of Col. Mustang?)
Evaluation Process

The evaluation process will involve an experience-sampling/interview type of approach to see how people’s experience of this character grows over time by equipping the ignition gloves.  This “sampling” will occur at 3 stages: getting to know the character (to give people an understanding of the character and how the gloves work), a period of play and experimentation (to allow people to firsthand experience the gloves and the mentality of Col. Mustang), and some post-experience questions (to see how the person has changed from this fusion and to also give a cool-down period after performing as Col. Mustang).  This session will be tape-recorded and notes will be taken about the gestures and utterances the participant says during the evaluation process.

Getting to Know the Character

In order to get the best fusion of horizons of the participant and that of Col. Mustang, there will need to be some time where the participant can learn about his character and what the gloves are capable of producing in the world of Fullmetal Alchemist.  This will involve the showing of Col. Mustang’s picture and an episode of the anime (episode #13 – details here: http://en.wikipedia.org/wiki/List_of_Fullmetal_Alchemist_episodes; this is selected to show Col. Mustang’s dedication to the military and his role as a boss to Ed.  It is also an episode where Mustang’s Ignition Gloves are used frequently, causing craters to be formed all throughout the military encampment).  If the participant already knows about Mustang, then a picture will be given to the participant.  Afterwards, the participant will be asked about their impressions about Mustang and capabilities of the gloves, including how to activate the power within the gloves.

Time for Experimentation and Play

Once the participant knows about Mustang and the power of the gloves, the Ignition Gloves will be turned over to the participant for him/her.  At this point, the evaluation will be open-ended, with the only direction to roleplay as Mustang and to try to use the gloves on an enemy of your own choosing.  This open-ended session will give the time for the participant to get adjusted to the feel of the gloves and to learn how to trigger the effect of the gloves.  The open-ended nature of this part of the session will serve as a means to learn about how people become Mustang and the types of activities people do while cosplaying as Mustang, given these Ignition Gloves.  This part of the session will last from 5-15 minutes, depending on how long the participant engages with the gloves and wants to stay in character.  

Post-Experience Questions

After the session of playing with the Ignition Gloves and roleplaying as Col. Mustang, there will be some questions to learn about the fusion of lifeworlds and the participants’ use of the gloves.  This will be a semi-structured interview, with questions coming from the individual experiences of the participant, but mostly drawing from the following questions:

*How did it feel to become Col. Mustang?

*How would you describe the experience of using the Ignition Gloves?

*What about the gloves helped you to act as Col. Mustang?  What didn’t work so well for you?

*Who did you interact with as Mustang and why did you choose to interact with them?

*After this experience, what are your impressions of Mustang?

*How comfortable would you feel becoming Mustang in front of a larger audience?

*What about yourself did you notice, if anything, that was different than before you had this experience?

Comments from Users

*These are just ideas on the potential from the user study

-reflecting on how people felt about becoming the character

-reflecting on how the audience and cosplayer started to become engaged through the use of technology

-reflecting on the fun and comfort of having the actual garment

-reflecting on the loss of self and actualizing of the performance [schechner]

6. Discussion
The process of designing and building cosplay accessories was a very powerful and transformative process.  It parallels the process on creating a cosplay, but is enhanced in multiple ways.  First, placing the technology onto the actual garment provides a sense of transformation.  Throughout the whole process of building the Ignition Gloves, the authors would constantly try on the gloves and act as Col. Mustang for anyone who was in the room, even though they weren’t dressed in the military uniform Mustang wears.  Second, this process was very similar to creating a professional movie and applying the special effects.  Being able to create the effects of alchemy in the real world not only helped the authors to transform into Mustang, but to also start to create audiences that wanted to watch the show.  Bystanders would drop what they were doing to see what we were creating, helping to reinforce the actualization process we went through while building the accessory and the creation of rasa between the performer and the audience.

Creating interactive cosplay accessories also had an appeal for other cosplayers and non-cosplayers.  For those who haven’t cosplayed before, they would comment on the fun experience and would want to try them on, even though the gloves weren’t completed.  In conversations and interactions with cosplayers, they were excited by the prospect of the merging of technology and the craft they enjoy and live at cons, as they would have another mechanism to become their favorite character and to find others at cons.  They also wanted to learn how to sew with the Lilypad Arduino so they can be able to reappropraite the technology for other projects, cosplay-related or not.  In conversations with fans from the series Fullmetal Alchemist especially, they constantly wanted to see the gloves working and to try them on and play with them, as it was a means to bring out their love into the real world.

The future of technology and performance is also quite promising.  In cosplay, cosplayers are finding more interesting and novel characters and costumes to create.  With the introduction of interactive accessories, this can open the door for more people to come into the world of cosplay and share their love and craft with others at cons.  Professsional script writers and other producers of movies and media can also learn from accessories such as the Ignition Gloves, as these producers of characters and stories can be able to provide more imaginative characters, interactions, and powers for people to create, and enjoy the satisfaction of seeing their characters brought to life.  Other performance media (e.g. broadway musicals) can also learn from the introduction of interactive garments, as they can introduce more creative stage performances, pushing the art forward, and also possibly bringing in more interaction from the audience.  One other possible impact of this work is the result of impromptu storytelling through interactive artifacts such as the garments mentioned in this paper.  This can help writers, fans, and other types of creative producers to express the stories and experiences they want to portray, without having to go through technical hardships of post-production software.  These people can directly produce the experiences they want through the use of the effects created from performers and interactive accessories.
7. Conclusion

We have presented multiple designs that interweave technology and performance.  These designs are deeply rooted in the human need to perform for others, especially at cons.  Cosplayers use this opportunitiy to perform for other attendees and cosplayers, showcasing their talents as actors and fans.  We have channeled this love into interactive cosplay accessories which cosplayers can use at cons.  Specifically, we have implemented the Igntioin Gloves from Fullmetal Alchemist and have planned an evaluation for them to examine the experiential and performative qualities of these accessories.  We are hopeful that accessories like these will help to bring out the creativity in cosplayers and non-cosplayers alike, allowing new types of stories, creativity, and performance to be fashioned from these experiences.
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Figure � SEQ Figure \* ARABIC �1�: Cosplay at cons in the US





Figure � SEQ Figure \* ARABIC �2�: We drew upon the author's experience in cosplay in designing interactive accessories for cosplayers.





Figure � SEQ Figure \* ARABIC �3�: Yugi Moto and his Duel Disk (left), Sado Yasutora and the El Directo (center), and Col. Mustang and the Ignition Gloves.  Images from Yu-gi-Oh!, Bleach, and Fullmetal Alchemist, respectively.





Figure � SEQ Figure \* ARABIC �4�: The Ignition Gloves with the Lilypad Arduino.  Sketches of the interaction and technical details are shown on the right.








