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Abstract
With the rapid development of VR (Virtual Reality) technology, the VR market is also expanding in size. Many companies have begun to develop and sell VR contents and HMD (Head-Mounted Display) to bring VR to families. However, research on VR contents production technology has been limited especially in comparison to the development of VR platforms. This study addresses the characteristics of visual directing in general films and VR films. In particular, camera work in the VR film <HELP> has been examined to offer a comparative analysis of live- action VR films and general films, and to propose effective visual directing for live-action VR film production. 
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I. Introduction
Directed by Justin Lin, <HELP> is a short VR film in the classical narrative incorporating VFX produced by Google ATAP(Advanced Technology and Project) team. Production lasted 13 months, involving 81 staff members. 4 red cameras capable of 6K shooting were arranged as in Fig. 1, mounted on self-built rig; spider cam was also used [1].
The film is available for free viewing on Google Spotlight Stories, a mobile-based VR platform, and on YouTube. Opened on 20th April 2016, the film has been recorded over 2.3 million views on YouTube. <HELP> follows the story of heroes who are on the run from extraterrestrial beings after a meteor shower on China Town, LA. 
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Fig. 1 Setting of Cameras used in VR Film <HELP>

This study considers to examine elements of visual directing in live-action VR films as well as an effective way of visual directing for VR film. The VR film <HELP> was chosen to this end for the following reasons. First, it was the first short VR on Google Spotlight Series to include live-action visual effects. This represents a whole new world of possibilities for VR film production. Second, the film presents continued camera moving; this is remarkable given that the current VR contents technology limits camera moving in VR films with narrative to absolute minimum. Finally, viewer perspective is induced through various visual directing methods such as lighting and camerawork. Departing from the traditional perspective of screen frame, VR films present freedom of viewpoint for the viewers. 
II. Visual Directing in Films
A. Visual Directing in General Films
Visual directing in general films is focused on the space within the frame, allowing the viewers only to see scenes as the director intended. In other words, the director only needs to consider spatial arrangement and mise en scéne within the frame. Space-setting in film directing is an important factor in narrative. Space not only provides space-time information, but also relates with events and characters to deliver meanings to the viewer. As such as space is deliberately planned to serve the film’s character and flow [2].
There are numerous visual directing effects. A shot is the basic unit of filming, representing one cut. Depending on the distance between subject and camera, extreme close up, close up, medium shot, long shot and bust shot can be differentiated. Angle refers to the angle of shooting the subject; low angle, standard angle and high angle are examples. Low angle can seem forceful, accentuating the subject’s power; standard angle is used for ordinary shooting; high angle endows the camera with an omniscient view, leaving the subject weak and vulnerable [3]. 
DOF(Depth of Field) can be adjusted using camera’s aperture, focus distance and lens; its function is to concentrate attention on the subject in frame to maintain the coherence of a scene. Other visual directing effects include composition, camera moving, zooming, tilting, edit and VFX; these effects all contribute to frame in general films.
B. Visual Directing in VR Films
VR platform allows the viewers 360-degree freedom of first-person view; there is no limit to screen frame. However, without appropriately induced point of view, the director’s intended shot may not be delivered to the viewer [4]. In other words, subject arrangement and mise en scéne must consider all possible viewpoints for the viewer. 
Thus, VR films use lighting, line of movement, effects and sound to guide the viewer’s eyes. Patrick Osborne’s VR 3D animation <Pearl>, also available on Google Spotlight Stories Platform, uses short cuts to show a process of change with time. the position of the character is limited to the passenger seat in the car, naturally guiding the viewer’s attention to the view outside the car window as seen in Fig. 2. 
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Fig. 2 Audience’s point of view in VR animation <Pearl> 

In general filming, out of focus (blurred visual outside the range of DOF) was used to prevent visual distraction and achieve focus on the subject. However, in VR film, the use of out of focus creates cognitive dissonance and causes nausea [5]. Deep focus is thus used to prevent nausea due to DOF in VR and maintain universal focus. 

III. Analysis of Film Directing in VR Film ‘HELP’
A. Visual Analytics
The first scene in <HELP> starts from ① high angle in Fig. 3, overlooking China Town, LA from the sky. As meteor show begins to fall, the descent of spider cam signals an impending event. This is followed by ② standard angle into a chase scene. When the police and the female hero have escaped the sewers, ③ low angle is used to maximize the size and threatening force of the extraterrestrial creature. After the extraterrestrial creature has disappeared, the film rises again to ④ high angle to show China Town, LA resuming normalcy. 
<HELP> uses spider cam to continue camera moving. This is an effective way of shooting a chase scene where heroes are running away from the alien; the use of spider cam minimized camera shaking. In addition, long-take is used to enhance contents immersion. Using lighting from objects in scenes, such as streetlights, car headlights, and helicopter spotlights to visually highlight the main character allowed the viewers to focus on the actions of the main character. 
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Fig. 3 Changes in camera angle
B. Spatial Analytics

Space in <HELP> changes from China Town LA to subway platform, interior of subway, sewers and under a bridge. A wide range of spaces have been shown to add dramatic tension to the chase. To shoot the changes in space through long-take, CG was used for in-studio filming. While VR films commonly had to conceal crew members and lights because of 360-degree filming, <HELP> used studio filming to make 360-degree space with CG as shown in Fig. 4.  
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Fig. 4 <HELP> Filmed in a studio 
<HELP> has wide directorial space, which means that HMD viewers may lose visual direction and see spaces other than those intended by the director. As in Fig. 5, when the hero and the alien are far apart, the viewer sometimes has to see only one of the two. This may detract from contents immersion and disturb the flow of story. 
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Fig. 5 Position of the main character and extraterrestrial 
IV. Comparison of Visual Directing by General and VR Films
VR films share general film’s angle (standard, low, high). However, whereas general films show intended angles within frame, VR films can be showing different angles depending where the viewer is looking. Fig. 6 shows that the shot filmed on standard-angle can be viewed on different angles depending on the viewing direction of the viewers.
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Fig. 6 The change of camera angle in VR films
Chase scenes in general films require dynamic hand-held camera moving and fast-tempo edit. For example, in <Bourne Ultimatum (2008)>, short cuts were rapidly edited to accentuate the protagonist’s character; a car chase in the film had 144 cuts for 3 minutes 15 seconds [6]. However, chase scenes in VR films use spider cam to show smooth moving and long-take. As VR film technically cannot include fast-moving short cuts and dynamic camera moving, continuous change in space maintains dramatic tension. In particular, with the hero staying in one place for a while, the viewers are given time to choose their viewpoint. 

TABLE I

COMPARISON OF VISUAL DIRECTING BY GENERAL AND VR FILMS
	Visual Directing
	General films
	VR films

	Angle
	High
	Observer viewpoint overlooking at subject
	Depends on the angle of the viewpoint of each viewer and what they see

	
	Standard
	Also called horizontal angle. Used for normal shots.
	

	
	Low
	Looking up at subject to create a forceful image
	

	Shot
	Diverse shots express action, emotions and accentuation on subjects
	Difficult to express

	Depth of Field
	Serves to focus attention on certain subjects so as to avoid distraction
	Only deep focus is possible.


Various shots in general films are related deeply to narrative creation such as the emotions and situations of characters and space. Audio-visual elements are used to guide the viewers because it is difficult to use the director’s intended shot in VR films. DOF adjustment, commonly used in general films, serves to focus the viewer’s attention to the main subject on frame. However, VR films can only use deep focus to avoid nausea. Table 1 shows three main elements of visual directing (angle, shot, depth of field) to compare general films and VR films.  

V. Conclusion
This study seeks to offer a guideline for visual directing in VR films. With three main elements of visual directing, VR film <HELP> was analyzed to offer the following insight. 
First, angle can vary depending on each viewing angle. Scenes which require shots like extreme close up or long shot need to have the character approaching the camera or other audio-visual devices to guide the viewer’s attention. Second, <HELP> uses long-take, a method which enhances reality in terms of time. As VR films are limited in the use of dynamic camera moving and fast-moving shots, long-take and camera moving can express continuous change of space. Finally, DOF, which in general films can focus attention on certain subjects, cannot be used in VR films as it causes nausea. Instead, only deep focus is applicable.
This study draws on the analysis of <HELP> to identify elements of effective visual directing in live-action VR film production. Future research will use empirical experiments and testing to describe production methods in detail. 
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