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Abstract. Tangible user interfaces enable users to interact with digital information 
by directly interacting with physical objects. Aesthetic interaction is about 
triggering imagination, it is thought provoking and encourages people to think 
differently about the encountered interactive systems, what they do and how they 
might be used differently to serve differentiated goals. The aesthetic experience is 
one of the main elements in interaction design. We propose to combine ubiquitous 
computing with aesthetic interaction. In this paper, we present a new aesthetic 
interaction concept, a technology that enables aesthetic interaction on capacitive 
multi-touch devices. Our proposed a kit consists of iPhone device (Tangible 
device) and conductive ink sketching. We supply user draw lines or any sketches 
on it via conductive ink, which makes the simply interaction connection between 
the iPhone’s capacitive touch screen. Sketching conductive ink on a paper creates 
an aesthetic interaction by the capacitive surfaces. 

Keywords: Interaction design, Tangible device, Conductive ink drawing, Musical 
and Light composition. 

1 Introduction 

Tangible user interfaces enable users to interact with digital information by directly 
interacting with physical objects. Users can collaborate easily around such a space to solve 
problems using both hands. And then, physical objects in this type of environment can  
be more than just input devices: they can become embodiments of digital information. On 
the other hand, the aesthetics of the use experience becomes an instrumental perspective. 
Aesthetic interaction is about triggering imagination and it is thought provoking and 
encourages people to think differently about the encountered interactive systems, what 
they do and how they might be used differently to serve differentiated goals. [1] 

As our lives are increasingly regulated by electronics and there is a drive towards the 
miniaturization and portability of electronics on and around the body. Moreover, our way 
to interact with everyday objects has been changing along with the latest advancement of 
technology. The idea of the human circuit will capture people's imaginations. 
                                                           
* Corresponding author. 
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In the cell phone industry, capacitive touchscreen displays rely on the electrical 
properties of the human body to detect when and where on a display the user touching. 
Because of this, capacitive displays can be controlled with very light touches of a finger 
and generally cannot be used with a mechanical stylus or a gloved hand. Examples of 
devices with capacitive touchscreens are the Apple iPhone.  

 
 

 

Fig. 1. Based on the iPhone device and Conductive ink pen 

 

Fig. 2. Prototype testing on capacitive multi-touch panel (i.e. iPhone case) 
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2.2 Human Circuit and Touch Gestures 

To create a tangible, users draw the sketches by using the conductive ink and touching, 
recognizable by a capacitive screen. Using electrically conductive carbon paint, they 
can draw a circuit on to fabric, paper, glass and even your own skin. 

Touch gestures is a very general term and can refer to a broad definition depending 
on the context. In this paper, we focus in a specific genre of utilizing touch gesture in 
tangible media that is called paper computing. Paper computing can take various forms. 
For example in “Paints, Paper, and Programs”[6], paper computing computational 
elements (sensors, actuators, and power sources) are held on paper surfaces and 
electrically connected by magnetic paint and magnet. 

The Living Wall project explores the construction and application of interactive 
wallpaper [6]. The wallpaper consists of circuitry that is painted onto a sheet of paper 
and a set of electronic modules that are attached to it with magnets. The wallpaper can 
be used for a multitude of functional and fanciful applications involving lighting, 
environmental sensing, appliance control, and ambient information display. It explores 
an alternative method of conducting electricity in an interactive installation and 
effectively utilizes touch gestures in meaningful ways of interaction [5,7,8]. 

3 Design Concept and Components 

The main concept is the creation of a process in which involves conductive ink drawing 
and touch gestures and combine them with mobile device to compose sound feedback. 
Users are able to contribute their idea visually, feel the result of their works with their 
tactile sense, and receive auditory feedbacks. On the other hand, the mobile device 
enables us to develop a portable installation while allowing high degree of 
customization. For example by customizing the software, we were able to control the 
pitch and tempo of the auditory feedback and even did some remix to generate 
interesting sound effects or LED lights interaction. 
Our recognition module consists of 3 key parts, i.e.:  

1. Touching sensitivity：To improve the touching sensitivity between the Conductive 

ink and the kit. The static electricity block is divided into several of regions and based 
on four-point, three-point, two points, one point, as the main identification way.  

2. Supporting by the mobile device：To connect multi-touch displays  (Capacitive 

Touchscreen as sensor), user touch their drawings to play based on the figure static 
electricity. Then, the main body of mobile device provides sound feedback. 

 

3. Interaction design of pleasurable and natural experience：Players can drive 

around and explore the world of mind imaging and drawing. The mobile device 
case has lots of applications, such as the installation of simple dynamic reaction 
device or the LED light interaction changes though the conductive ink drawings. 
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Fig. 4. The example: Static electricity block of recognition module 

4 Research Method 

Creating though Play: Using Conductive ink pen as a conductive surface, we identify 
play as one approach to capture user’s attention and creativity. In accordance to 
unlimited possibilities of ink drawings, sketching conductive ink on a paper creates an 
aesthetic interaction by the capacitive surfaces, thus providing an enjoyable platform 
and new user experience. 

Sensing: When skin makes a contact with graphite, it will generate a stable static 
electricity signal and electrical current can be measured directly. Thus, by sending this 
signal into mobile device, the quantity of the electrical current can be converted and 
transmitted as sound signals. The mobile device’s multi-touch display (Capacitive 
Touchscreen) measure static electricity which is generated when a user makes a contact 
with the surface. 

Signal Processing and Auditory Feedback: The main part of our installation is the 
signal processing and auditory interaction feedback. As discussed in the previous 
sub-section, static electrical current were measured using static electricity sensors and 
transmitted as sound signals in the mobile device case. 

5 User Experiences 

In this paper, we discussed the concept of Aesthetic Interaction currently presents 
theoretical considerations and will need further empirical experiments to provide more 
concrete guidelines for working with aesthetic interaction generally. However we see 
Aesthetic Interaction as a beneficial perspective when designing interactive systems. 

We presented concept ideas of how we work towards aesthetic interaction in design 
cases. It represents a new way of interacting with music. In the prototype, we are able to 
record gestures with the device and relate that to playing sounds and lights. 
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6 Conclusion and Future Works 

The playful interaction and concept envisions a pervasive computing environment, 
where walls, tables and floors are interactive surfaces; documents can be exchanged, 
moved around and arranged in a spatial setting. 

In this paper, we have described an alternative interface for composing music. Our 
proposed kit allows users to interact in an easy way. By using mobile device and 
conductive ink as the sketch drawing we have succeeded in emphasizing imagination 
experiences in musical composition while preserving the enjoyment and quality of user 
experience. Furthermore, it allows the users to simultaneously experience three 
different modes of sensory perception, i.e.: visual, audio, and tactile. 
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