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Abstract
Nowadays, a variety of interactive digital media art system are increasingly introduced as aspect to support immersive participation of audiences. Furthermore, as it fuses with virtual reality(VR) system, participants can be provided more immersive digital contents and recreate artworks through their own activities based on the intention of the director. In this paper, we propose interactive digital media art system using VR, that help to participant’s creative activity based on reconstructed famous painting room in virtual space. Participants can perform creative activities through interaction, such as 3D drawing, creation and removal, with virtual objects in a pre-designed virtual space. Pre-designed virtual spaces have less free and less creative than a typical creative program that initially start with an empty space. However, participants can easily create new creation with just a little modification through their own thoughts. Additionally,  the system combines art psychotherapy based on active participation of participants. So, the system can support not only the creation of user generated contents in virtual space but also getting the effects of art psychotherapy. 
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I. Introduction
Traditional art works, such as opera, musical and exhibition, audience has to visit in a certain time. And, in these performances, the audience is unilaterally accepting the intention of the director or the writer. For these reasons, recently, interactive digital media art is very active research area, since it can provide interactions with participants and the director can get feedback from them. Especially, interactive media art using virtual reality(VR), augmented reality(AR) has more advantages, because VR and AR system don't have the time and space constraints. Furthermore, they can provide a variety of experiences that they can not normally experience to participants. Additionally, participants can reinterpret or recreate art by super inducing their emotions or feelings to the artist's intended artwork[1] in interactive digital media art system with VR or AR.
One of the applications of interactive digital media art system with VR or AR is art psychotherapy. Art psychotherapy has various effectiveness as aspect of emotional and physical healing, overcoming post-traumatic stress disorder(PTSD), improvement of the quality of life and so on. Moreover, the active activity of the participants, which is the characteristic of digital media art, is also has many good points to the psychotherapy based on existing works of art. The art therapy requires users participate. So interactive media art can be a good alternative.
Accordingly, described above, we combine interactive media art and art therapy using famous painting appreciation. In virtual space, the famous painting is reconstructed to a three-dimensional space, and a participant wear an immersive video-through head mounted display(HMD) and can walk freely in reconstruct virtual space. In the virtual space, participants can easily recreate the artwork by super inducing their creation through interaction with virtual objects. Participants can experience psychological and emotional stability through various interactions in a three-dimensional famous painting. In this paper,  we propose an interactive digital media art system, which can provide not only the creation of user generated contents in virtual space but also getting the effects of art therapy through appreciation of famous painting.
III. Related Works

The psychological therapy using virtual reality technology has continued to be researched and some experimental results have effective. In social phobic treatment experiment using virtual reality technique[2], virtual human and sound are used for treatment. Through various virtual scenarios, the participants can be treated gradually in appropriate scenarios. This research present that the combination of virtual reality and psychological therapy make meaningful results. In research to address PTSD using virtual reality technology[3], used virtual reality technology to provide incremental exposure treatment. In this research, reported that virtual reality technology had a positive effect on progressive exposure treatment. Most psychotherapy and the study using the combination with virtual reality attempted to treat the patient in a passive state.
Creative creation programs using virtual reality include programs like Google's Tilt Brush[4], Quill[5], and PaintLab[6]. These programs basically can draw in 3D space using the desired brush, and depending on the program, various brushes such as animation brush or particle brush can be used. In addition, you can draw a picture by dividing the layer like a graphic editor such as Photoshop, or you can edit it further. The creation work using the virtual reality evolved further in the offline work. Users can express their opinions easily through various tools and works. And like an exhibition, many user creations can be shared online among users. This created an environment where people could easily see each other's creations online.
IV. Implementation details

In this paper, we provide various interactions in a virtual space created using a famous painting so that users can obtain psychological and emotional stability by using this program. Creating creativity in a pre-configured virtual space is less free and less creative than a typical creative program that initially starts with an empty space. However, it is more suitable for art therapy programs because it allows users to naturally approach the intended scenarios. 
a. Scenario

The user can select the 3D famous painting virtual space. Then user enter the selected virtual space. In the masterpiece space, the user can enjoy the 3D masterpiece space while walking around with listening music that can give users a sense of stability. Then, the user can experience completing his or her own masterpieces by reconstruction a space directly using a given tool in an empty space of masterpiece space. Observing and analyzing artworks to reconstitute masterpieces, and reconstructing empty spaces, can have a positive psychological effect on the user. Since scenario authoring is separated of the proposed interactive digital media system, author can easily make new scenario independently.
b. User Tools
■ Interaction

The user uses a separate controller to interact in the virtual environment. The user can see the controller in the virtual space.  In virtual space user can view the virtual controller at the same position as the controller in the real world user's hand. This allows the user to interact with the virtual space using controller. The left controller has an operator panel. Using the operator panel, the user can use various tools to reconstruct the virtual space.  The controller on the right handles actual interaction such as operation panel use and drawing, object interaction.
■ Operator Panel

The operator panel provides a tool for reconstructing the space. There are three types of sub panels on the control panel. The color picker panel provides a color for lines drawn when 3D drawing. You can also control the thickness of the line through the scroll bar. In the Brushes panel, you can select the type of brush you want to draw. In the object panel, the user can create the desired object.
■ 3D Drawing

Users can draw painting by moving them to the place they want in the virtual space. The picture is drawn in the form of a line in the virtual space where the right controller is located. When 3D drawing, the user draws a picture using the texture, thickness and color of the brush selected in the color picker panel and the brush panel of the control panel in advance.
■ Object Interaction

In the object panel, the user can select and create the desired object. You can select the created object and using the right controller to change it to fit the size you want to use. The created object can be moved directly by the user. Using this, an object can be placed in the space that imagined by user. For certain objects, additional interaction with the user is possible. For example, when a user selects a ship in a lake, the selected ship slowly moves across the lake to the opposite side.
V. Experiments

In the actual implementation, we reconstruct Claude Monet's masterpiece in 3D virtual space using unity3D and c#. And participants can enter the virtual space by wear HTC Vive Head Mounted Display(HMD) And participants use the controller of HTC Vive for interaction. At first participant can select masterpiece want to enter. After enter, participant will be see pre-constructed scene like figure 1. Participant can walk around the space for take a look the scene. On one side the scene, there is a space that allows participant creative activities like figure 2. We provide an each different five brush and variety of objects that look good on masterpieces for participant creative activities. These tools are available on the operator panel in figure 3. This operator panel always follow on left controller device. Thus, participant can use the panel using right controller. Using this panel, participant can draw picture and interact with created object by participant as shown in Figure 4, Figure 5. Participant can get their own creation by completes the masterpiece through doing the creative activities.
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Figure 1. Newly reconstructed masterpiece in virtual space
[image: image2.png]



Figure 2. Empty space for participant’s creative activities
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Figure 3. Operator panel
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Figure 4. Object interaction
     Figure 5. 3D drawing

VI. Conclusion

In this paper, we propose a masterpiece painting appreciation art psychotherapy system using VR. By bringing offline programs into the virtual space, users can get a better effect by virtual experience. The user can obtain psychological and emotional stability through a series of actions according to the scenario. With the various interactions using the controller, the user could reconstruct the virtual space into the desired space. Through this paper, it is expected that various contents requiring user participation can induce user's participation through immersive virtual reality. Future research will use augmented reality and gesture-based interfaces improve the problem when using programs that need to communicate with reality.
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