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中文摘要 

虛擬實境作為一個新媒體，尚未有特定的方式來定義該如何呈現故事。為了

探究該如何在虛擬實境中敘事，本研究依據現有的虛擬實境影片，歸納出觀者角

色、提升故事體驗的互動、region-of-interest (ROI) 設定以及注意力引導這四個大

方向分析現有影片，並整理出虛擬實境中的敘事原則。在虛擬實境當中，觀者可

以從角色或是旁觀者的視點觀賞故事，不同的視點會產生不同的情緒反應。互動

除了可以連結觀者以及故事世界，也提升了觀者在該世界中的存在感。而不同的

ROI 設定則會導致觀者不同的觀看行為，例如：將 ROI 放在觀者眼前能幫助他

們持續專注於故事上，反之亦然。注意力引導在虛擬實境中是不可或缺的，好的

引導能提升整體的觀看體驗，也能防止觀者錯過重要的故事點。接著，我們根據

這些原則，設計出一個製作 VR 影片的敘事架構，其中包含三個步驟：視角設定、

事件設定以及轉場設定。我們期望這個架構能協 VR 導演帶領觀者進入敘事情

境，並達成其敘事目的。 

 

 

 

 

 

 

 

 

 

 

關鍵字：虛擬實境、敘事原則、故事架構、影片分析 
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Abstract 

Virtual reality is a new narrative medium, yet there are still no specific principles 

by which a story can be better presented. To investigate methods and principles of 

storytelling in virtual reality, this thesis proposes four dimensions derived from analysis 

of existing papers and VR works. They are the sense of agency, interactivity, setting of 

region-of-interest (ROI) and attention guidance. In VR, the spectators can play the role 

of a main character or a bystander, and their perspectives can change how they 

experience emotions. Interactivity is a way to create connections between the spectators 

and the story, enhancing the sense of presence. The arrangement of ROIs determines 

the spectators’ watching behaviors. A well-designed attention guidance prevents the 

spectators from missing important events. According to these principles, we propose a 

framework of producing story content in VR that includes three phases: perspectives 

setting, events setting and transition setting. It is the objective of this thesis that this 

framework can assist the directors of VR content to further engage the spectators with 

the story. 

 

 

 

 

 

 

 

 

 

 

Keywords: Virtual reality, principles of storytelling, a structure of a story, analysis of 

video contents   
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Chapter 1 Introduction 

Virtual reality (VR) is a new narrative medium. Traditional media such as TV and 

movie place the user in front of a screen, whereas VR immerses the user directly inside 

an experience. A better immersion can be induced by precise position tracking, realistic 

body representation, and shorter lag between body movements and resulting changes 

(Slater & Usoh, 1994). Immersion may lead to sense of presence, which creates a strong 

sense of “being there” in virtual environment. With the stronger sense of presence, the 

spectator can better understand and empathize with characters by experiencing their 

stories in VR (Shin, 2018). Thus “VR is a machine that makes people more human”, as 

commented by VR director Chris Milk in a TED Talk (Milk, 2015). 360-degree VR 

experience gives spectators the freedom to choose what they want to see. John Bucher 

(Bucher, 2017) once said, “Narratives now (in virtual reality) are like in life, any place 

we can walk to or journey toward becomes the screen for a story”. In short, VR directors 

have to consider how to guide the spectators instead of forcing their angle of view in 

the story. 

The story content is like water, and the medium is like a vessel. The story is 

essential, but the medium shapes the way it will be presented. Every medium has its 

own forms of narration and representation. Writers use many types of literary 

techniques such as style, plot and narrative perspectives to help the readers use 

imagination to visualize stories. Stage directors collaborate with a team of acting, props, 

set design, costume design and lighting design for the theatre production. They use 

theatre techniques such as body language or voice expression to persuade an audience 

by appealing to their emotions. As a new medium with a few unique characteristics, the 

language of storytelling in VR is still not yet defined.  

We try to collect rules of storytelling in VR by surveying previous studies and off-

the-shelf VR contents. Then we propose a set of principles in four dimensions to find 

out the unique way of telling a story in VR. The first dimension is the sense of agency. 

In VR the spectators have the chance to become one of the characters and go through 

the character’s lives by themselves. Or they can watch the story in a perspective of a 
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bystander like in a movie. We are curious about the differences between two points of 

view and how they will change the emotions of the spectators. The second dimension 

is interactivities. In VR the spectators have the ability of interacting with characters, 

objects or freely moving. In traditional medium such as books, television or movie, the 

direction of receiving the story content is one way, only from the medium to the 

spectators. However, in VR the spectators can receive a few feedbacks from the story 

depends on their actions. It is an interesting issue how and what kind of interactivities 

can enhance the experience in VR. The third dimension is the settings of regions-of-

interests (ROIs). ROI is where the VR directors want the spectators to watch and ROI 

delivers most story content. Since the spectators are directly put in a virtual space in 

VR, space becomes one of the elements that the VR directors can use to tell a story. 

They can use different setting of ROI, for example, amounts, height, distance, to change 

the watching experience of spectators. The fourth dimension is guidance to draw the 

attention of spectators. VR directors cannot control spectators’ field-of-view like 

frames in a movie, since spectators have the freedom to choose where they want to 

watch. However, if the spectators do not follow the ROI, they cannot catch up the story. 

Thus, a well-designed guidance to lead their attention to watch ROI is important in VR. 

According to those principles, we propose a framework of making VR. The 

process is composed of three steps, setting of perspectives, setting of events and 

transition. First, the directors need to decide the perspectives of the audience. Different 

perspective not only changes how the spectators watch the story, but also influences 

how the story might be presented. Second, the directors need to arrange the scene and 

put ROIs, according to the events. Every event has its own purpose of narrative and the 

way being presented. Third, the directors need to choose a way of transition which fits 

the story, to connect events. A proper transition can make the whole experience more 

smooth and better. We expect the framework to help the directors immerse the 

spectators into the story better, and achieve their goals of telling the story. 
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Chapter 2 Related Work 

2.1 Forms of narrative in VR and other media 

Louchart and Aylett have compared the forms of narration between cinema, 

theater, literature, and VR in three dimensions: narrative representation, presence and 

interactivity (Aylett & Louchart, 2003). Narrative representation is the format of 

narration in the medium. With books, the reader has to imagine the story through mental 

representation, as text narrative is abstract; cinema and theater construct the visual 

representation with moving pictures and the performance on the stage. Unlike cinema 

which builds a world of story in a 2D screen, VR puts the spectators directly into a 3D 

world through a binocular display. 

Presence indicates how much the audience physically shares the time and space of 

the narratives. In these four media, theatre is the only one that physically presents in 

front of the audience. In VR, even though the performance is projected through displays 

in front of the spectator, they still feel realistic. The sense of presence could be 

manipulated by the level of body representation, freedom of using objects and 

interactive characters.  

Interactivity is defined as how the spectators interact with the storyline. An 

audience cannot interact with characters in books and movie, but in interactive theater 

and VR, they can interact with not just the characters but also space and objects. For 

instance, in interactive theater “Sleep No More” (Barrett & Doyle, 2011) and “Tunnel 

228” (Barrett & Doyle, 2009), there were real performers in the shows who could 

spontaneously interact with the spectators and vice versa. In “One-to-one Encounter” 

(White, 2012), spectators could find performers in hidden rooms and had conversations 

and interactions with them, which was an intimate experience belonging the lucky 

spectator who found the performer. “One-to-one Encounters” made the spectators feel 

that there were endless mysteries and surprises in the show. We summarize properties 

of the three dimensions in a table below (Table 1). 
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Table 1: Comparative table of different narrative forms. 

 Cinema Theatre Literature VR 

Narrative 
Representation 

2D moving 
pictures 

Physical space 
(Stage) 

Imaginary 
world 

Virtual space 

Presence No Physical Mental Not physical 
but immersive 

Interactivity Breaking the 
fourth wall 

Spontaneous 
reactions by 
performers 

No Ability to 
interact with 
space, objects, 
and characters 

 

2.2 The sense of agency in VR 

A fundamental issue in VR is the sense of agency. Agency refers to the capacity 

of a spectator to act in a virtual environment. Since the agency can be classified 

according to the level of engagement, we divide the agency of spectators into two 

categories: character and bystander. Character means that a spectator can act as one of 

the characters, and bystander means the spectator does not have a role in the story. 

2.2.1 Viewer as a character 

One of the powerful characteristics of virtual reality is that a spectator can become 

a character in the story. He or she can go through a special experience as a different 

person or even as an animal. For example, in a few psychological experiments, subjects 

came to have a different skin color or to become an animal in VR (Ahn et al., 2016; 

Peck, Seinfeld, Aglioti, & Slater, 2013). This kind of experiment is very difficult to 

carry out in real life.  

One of the advantages of character experience is that it enhances viewers’ ability 

to empathize with the character. For example, putting viewers in black skin avatars 

reduced racial bias (Peck et al., 2013). Placing viewers in endangered species’ avatar 

made them feel higher imminence of environmental risk and then led higher 

involvement in environment issue (Ahn et al., 2016). With this feature of character 

experience, journalist De la Peña used VR to give viewers a deeper immersive 

journalism experience. In the experience, viewers went through how a detainee named 

Mohammed Al Qahtani was jailed at Guantanamo Bay Prison throughout 2002 and 
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2003, held for extended periods in stress positions and threatened by harsh interrogation. 

To make the experience more real, viewers’ hands were clasped behind their back (De 

la Peña et al., 2010). Moreover, the character experience changed the viewer’s emotion. 

When viewers were watched themselves’ smiling in a mirror in VR, it triggered the 

positive emotional change. The effect was also produced for negative emotion. (Jun, 

Jung, Kim, & Kim, 2018).  

In a few VR works (Figure 1, 2, and 3), the spectators are put in the character’s 

body and experience their lives. In “We Wait” created by BBC (Figure 1), the spectators 

play one of the refugees on a starlit beach in Turkey. The spectators have the body 

which implies his role as a refugee in the story. The spectators then go on an experience 

of escaping with other refugees. In the process, they can feel the insecurity and the 

sorrow of the refugees. In “Miyubi” (Figure 2), the spectators take on the role of a robot. 

Through the experience, the spectators empathize with the life of a robot. In addition, 

they feel the strong connection between the robot and its owner. In “Is Anna OK?” 

(Figure 3), the spectators have the chance to watch the story in two different 

perspectives: a girl with head injury and her sister who takes care of her. The experience 

make the spectators empathize with both characters in different points of view. 

 
Figure 1: In “We Wait”, the spectators have a body similar to the other characters, which implies that 

they are one of the characters. 

  
Figure 2: In “Miyubi”, the spectators’ body is a robot (left) whose name is “Miyubi” as shown on the 

top of their FOV (Right). The character’s body implies that the they are present in the story. 
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Figure 3: In “Is Anna OK?”, spectators can choose their perspectives, either as Anna’s or as Anna’s 

sister Lauren’s. Through different perspectives, they can fully understand the story. 

The first step toward empathy is to consider the virtual body as the spectators 

themselves, which is referred to as the illusion of body ownership. After spectators 

believe that they are present in the virtual environment, they can put themselves in the 

character’s position. Most research indicates that synchronous motion of a virtual body 

helps users induce the illusion. The greater the virtual body representation matches to 

user’s body, the higher level of body ownership is experienced (Jun et al., 2018; Kondo 

et al., 2018; Slater & Usoh, 1994). Many researchers use motion-capture suit to track 

whole-body motion with precision. However, the motion-capture suit is expensive and 

heavy. Kondo (Kondo et al., 2018) found that presenting virtual hands and feet without 

a virtual body was sufficient in inducing body ownership illusion. 

2.2.2 Viewer as a bystander 

As a bystander, the spectators do not exist in the story. The advantage of bystander 

experience is that the spectators do not interfere with the storyline. Moreover, they can 

watch the story from an insulated position with little involvement (Figure 4).  

The cinema directors often use different types of shots to present a story in a 

bystander perspective. For example, the extreme long shot is used to show the full scene. 

The over-the-shoulder shot usually contains two figures, one with the back to the 

camera, the other facing it. The close-up shot is used to emphasize the importance of 

objects. The high angle shot makes things look harmless and insignificant. The low 

angle increases the importance of the object, making them more threatening (Giannetti 

& Leach, 1999). Different shots and angles make the viewing experience richer and 

more interesting (Figure 4). 
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Figure 4: In the VR version of “Crow: The Legend” (above), the spectators watch the story as a 

bystander. They can only stand beside the characters and watch them talking to each other. In the video 

version (below), various shots using the language of cinematography and lens make the watching 

experience more interesting and richer. 

However, frequent movements of perspectives in VR can induce motion sickness, 

and constant changes of cuts will decrease the sense of presence, thus presenting the 

event of a long conversation creates a challenge to the bystander experience. Without 

various shots used in filmmaking, the spectator in VR can feel bored while watching 

characters having a long conversation from a fixed viewpoint. By placing the spectators 

close to the characters, it can create a more intimate relationship with characters, 

making the conversation feel more important and spectators themselves as members of 

the cast. 

2.3 Interactivity 

Interactivity is defined as the reactions and feedback toward viewers' action in the 

virtual world. Interactivity not only enhances the experience but also connects the 

spectator and the story world. Ryan (Ryan, 2001) proposed a taxonomy of interactivity 

based on the dichotomy of ontological versus exploratory. With exploratory 

interactivity, the audience has no power to change the story. The involvement with the 

story has no lasting effect. In contrast, with ontological interactivity, an audience’s 

choice can alter the story. An audience also has the power to create objects in the story 

world. 

With ontological interactivity, most events and stories are decided by an audience. 

Since this thesis focuses on presenting a story to spectators instead of letting the them 

create stories, we focus on the discussion of exploratory interactivity. We classify 
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exploratory interactivity into three levels of interactivity: exploring the virtual world, 

interacting with characters, and manipulating objects. 

2.3.1 Exploring the virtual world 

There are many techniques to move about in VR, and we want to call attention to 

three locomotion techniques: eye gazing, teleporting, and joystick. Eye gazing 

technique allows the spectators move to a destination after fixating their gazes on it for 

a period of time. Teleporting lets the spectators directly relocate to where they point 

with the controller, without the process of moving in between. Joystick technique 

allows the spectators to move by using the navigating control (such as a trackpad or 

joystick) without pre-determined destination. For instance, pressing “up” allows them 

to move forward, and pressing “down” to move backward, and so on. 

 In “Manifest 99” (Figure 5), the spectators move with eye gazing. They are 

teleported to where the crow is, after fixating their view at it. Because they move 

through crows’ bodies, it also implies that the identity of them is a crow. Since the 

spectators always move to pre-determined locations, the directors can place ROIs near 

those locations. Then it is easier for the spectators to find out the ROIs.  

   
Figure 5: In “Manifest 99”, spectators fixate on crow’s eyes (Left) to transport their positions. After 

staring at crow’s eyes some seconds (Middle), they are transported to where the crow was (Right). 

In “Torn” (Figure 6), the spectators move by teleporting. As teleporting directly 

move them to the next spot, it decreases the discomfort of motion sickness but creates 

a need for re-orientation. In “Blind” (Figure 6), the spectators move with a joystick. 

They can slide straight and slow to the direction they are facing by pressing on the 

trackpad. The experience of the joystick is more realistic than the experience of 

teleporting. However, the spectator may feel uncomfortable while moving. 
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Figure 6: From left to right is respectively teleporting in “Torn” and joystick in “Blind”. 

On one hand, with locomotion capability, the spectators are not passive viewers in 

the story but become an active visitor. The process of exploring the scene allows them 

to better understand the spatial relations of the scene and enhances their senses of 

presence. On the other hand, it is more difficult to guide them, because the director 

cannot control where they want to move. To overcome this difficulty, in “Manifest 99”, 

the spectators have the freedom of moving around and exploring the scene (Figure 5), 

but their movements are limited while the characters are performing (Figure 7). 

Additionally, in “Torn”, there is a talking beam which instructs the viewers what to do 

next. It not only provides useful information of the story, but also accompanies the 

spectators from the beginning until the end. 

 
Figure 7: In “Manifest 99”, the spectators’ movements are locked while characters are telling the story. 

Limited movement makes them more concentrated on the story. 

2.3.2 Interacting with characters 

If spectators act as one of the characters, rest of the characters can communicate 

and interact with them naturally. The characters can use eye contacts (Figure 8), 

conversations (Figure 9), body contacts (Figure 10), gestures, and so on, to interact with 

the spectators. However, in a bystander perspective, there is no connection between the 
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spectators and the characters. In this situation, the character can recognize the spectator 

by “breaking the fourth wall”. In a study by BBC (Sheikh, Brown, Watson, & Evans, 

2016), they found that viewers felt more immersed and enjoyed more when they were 

recognized by characters. Even without verbal reference, eye-contact or pointing-at 

have notable effects on the spectators. In addition, in immersive theater, the pronoun 

“you” is often used to blur the boundary between viewers and characters (Figure 11). 

There is often an additional identity applied to viewers when they are experiencing VR 

in the first-person perspective. To reduce the conflicts between characters’ and viewers’ 

original identity, the character viewers play is usually anonymous or of no specific 

gender (Bouko, 2014). 

 
Figure 8: In “Piggy”, the spectators are acknowledged by the character’s eye contact. It acts like it 

knows their presence. In actuality, Piggy’s action is predetermined. 

 
Figure 9: In “Wolves in the wall”, the girl breaks the fourth wall by talking to the spectators and her 

facing direction changes according to their heights (i.e., she is always looking at them), to enhance the 

sense of presence. 
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Figure 10: In “Wolves in the wall”, the spectators can run away with the girl, while holding her hand. 

The relationship between them becomes more intimate, because of the body contacts. 

 
Figure 11: In “Crow: The Legend”, the spectators are acknowledged by verbal reference “you”. Verbal 

reference along with interactivity make them feel that they are present in the story. 

2.3.3 Manipulating objects 

The interactivity here is very straightforward. For example, in “Crow: The Legend” 

(Figure 12), the spectator can change the weather by waving controllers. In “The 

turning forest” (Figure 13), the spectators can make music by touching the teeth of the 

monster. In “Wolves in the wall” (Figure 14), the main character gives the spectators 

the power to manipulate things by drawing them a pair of hands. Giving spectators 

power not only acknowledges their existences but also enhances the sense of presence.  

 
Figure 12: In “Crow: The Legend”, the spectators act as a tree that has magic wands that can be used to 

interact with the story world. For example, they can wave the wand to change the environment. 
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Figure 13: In “The Turning Forest”, the spectator can use the controller to ring the teeth of the main 

character, the monster, and therefore create music. 

 
Figure 14: In “Wolves in the Wall”, the girl draws the spectators a pair of hands to give them power to 

manipulate objects, such as taking pictures, picking up things or pulling a handle.  

2.4 Setting of the ROIs 

Regions of interests (ROIs) consist of characters and important objects which 

directors want spectators to focus on. Stories are mainly delivered to spectators by ROIs. 

Relations between ROI and the rest of the world is like a red dot in the middle with a 

group of black dots scattered around it, and the spectator needs to constantly shift 

attention to the red dot to follow the story. In this section, we focus on how relations 

between the spectator and ROIs, and discuss parameters of ROIs, including amount, 

position and movement. We will discuss how to manipulate those parameters to direct 

spectators’ feelings and behaviors. 

2.4.1 Amounts of ROI 

Amounts of ROI in one FOV influences how much spectators can focus on one 

spot immediately. Even though the size of the focus area is flexible, the bigger focus 

area decreases efficiency, and vice versa. Because the resource of the visual perception 

is limited, a bigger area will divide attention and efficiency is sacrificed (陳一平, 2011). 

If there are too many ROIs popping up in one FOV, spectators need to enlarge their 

focus areas and cannot focus immediately. 

In the real world there is rarely only one thing happening around us. As a result, 

spectators would feel strange and fake, if there is only one thing happening at any 

moment in VR (Figure 15). VR director Unseld suggested that in any given time, 

directors need to make sure that there is a number of stories around spectators to 
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maintain “spatial story density” to a certain level and create a sense of reality (Unseld, 

2015). 

 
Figure 15: In “Rain or Shine”, the spectator only needs to focus on the little girl, which is the only ROI 

in the whole scene. The only other character is the pigeon. Since it is always near to the little girl, the 

audience can pay attention to both of them at once. 

Based on eye-tracking data, having multiple ROIs before a cut promotes 

exploratory behaviors after the cut to search for more ROIs, even after fixation on one 

ROI. However, multiple ROIs lead to less predictability for the scan path of spectators, 

especially when these ROIs are not in the same FOV (Serrano et al., 2017). In contrast, 

viewers focus more and faster on ROIs if the number is small (Serrano et al., 2017; 

Sitzmann et al., 2018). Accordingly, if the directors want the spectators to focus on the 

prearranged plot points, they should avoid presenting multiple ROIs simultaneously 

which may distract the spectators. 

2.4.2 Position of ROI 

The position of ROI is relative to the spectators’ positions. Here we discuss four 

spatial relations to the spectators’ spots, including the height of ROI, inside or outside 

the spectators’ FOV, and distance between ROI and the spectators.  

Height of ROI 

Due to fixation bias (Figure 16), spectators tend to fixate around the equator of the 

panoramas, with very few fixations above or below (Sitzmann et al., 2018).  

Considering the factor of comfort, it is better to place long-period performance near the 

height of the spectators’ straight view. Normal vertical viewing field of human is about 

120 º without head or eye movements. Normal line of sight while standing is -10º. If 

the angle of looking straight is 0 º, normal vertical viewing field is between +25º and -
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30º. Therefore, to prevent fatigue, it’s better to put ROIs inside this field, especially 

when the performance takes an extended period of time (Oculus, 2017). 

 
Figure 16: The saliency map of participants watching panoramas in VR demonstrates “equator bias”, 

which means viewers tend to fixate on an object at a specific latitude (Sitzmann et al., 2018). 

Inside or outside FOV of the spectators 

Many VR directors nowadays tend to align every ROI before and after a cut 

(Figure 17), which means important regions always show up directly in front of the 

spectators after a cut, which is a safe and common way to prevent them from missing 

ROI (Brillhart, 2016). In contrast, spectators are apt to explore the scene, if ROIs are 

misaligned between scenes, and it will take more time for them to find ROI (Serrano et 

al., 2017). Consequently, if directors want the spectators to explore an elaborated and 

content-rich scene, it’s better to put ROIs outside of the viewers’ FOV in order to elicit 

behavior of exploration (Figure 20).   

 
Figure 17: In the cinematic mode of “The Great C”, the audience can see the ROI directly in the front 

after a cut. 

In “Henry” (Figure 18), the characters perform mostly in front of the spectators. 

The viewing experience is similar to seeing a movie. The spectators do not need to 

move their heads to follow characters. As a result, they can lean back without worrying 

about missing important plots. However, this method does not utilize the full potential 

of spatial narratives in VR. At the beginning of “Crow: The Legend” (Figure 19), 

characters keep moving around the spectators, so the spectators need to chase the 

characters to keep up with the storyline. When the spectators are moving their sights, 
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they also explore the scene and develop spatial relationship with it. At the beginning of 

“INVASION!” (Figure 20), the first ROI shows up outside the spectator’s FOV. It 

causes the spectators to explore the scene to search for it. 

  
Figure 18: In “Henry” main characters, the hedgehog and the balloons, show up mostly in front of the 

spectators. 

 
Figure 19: At the beginning of “Crow: The Legend”, the spectator needs to follow the characters from 

left (Up) to right (Down). When the characters are moving, they are still in one FOV. Therefore, it is 

easy for the spectator to follow them. 
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Figure 20: In “INVASIONS”, the first ROI, a rabbit, shows up from the left side of the spectator (Left 

square). The spectators’ initial FOV is facing the background (Right square). While searching for a 

ROI, they are also exploring the scene. 

Distance of ROI 

Distance of ROIs influences how deeply the eyes need to focus. When the 

spectators want to focus on a certain depth, they need to adjust accommodative demand 

and vergence demand. The accommodative demand refers to how the eyes adjust the 

lenses to focus on a depth plane. The vergence demand means how the eyes rotate 

inward to make the line of sight intersect at the certain depth of plane (Oculus, 2016). 

In real world, those two demands correlate to each other strongly. However, in current 

Head-mounted displays, the accommodative demand is fixed. For example, the current 

optics of an Oculus Rift are similar to looking on a screen approximately 1.3 meters 

away. The spectators can only adjust the vergence demand to bring objects to focus. 

Therefore, in order to prevent eyestrain, ROIs should be put approximately between 

0.75 and 3.5 meters away. 2.5 meters away should be a comfortable distance for an ROI 

which lasts for an extended period (Oculus, 2016). In addition, artificially blurring 

objects and background which are outside the depth of the current ROI makes the 

spectators feel more immersive and comfortable. It simulates the natural vision in the 

real world and prevents distracting spectators with salient objects outside their focus 

(Oculus, 2016). 

Distance also influences emotions of the spectators. The closer the spectators are 

to characters, the more likely they think the characters are mentally related to them. 

Giannetti (Giannetti & Leach, 1999) defined four types of distant relations between 

camera and characters for filming movies. From the shortest to longest distance, they 

are respectively “intimate”, “personal”, “social” and “public”. This concept can be 

applied to VR as well. In an experiment conducted by BBC (Sheikh et al., 2016), they 

found that distance between spectators and characters did affect their enjoyment and 

their sense of immersion. Subjects from the experiment thought 4-meter was too far 

and 2-meter was unnaturally close to characters. 3-meter was a good balance, close 

enough to see clearly and to have a sense of immersion, and far enough so the characters 

would not invade the private space of the spectators. However, the comfortable distance 

may change depending on different actions of characters. Directors can use 3-meter as 

a start, and adjust it in different situations. 
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In “Pearl” (Figure 21), the spectators are placed right in the front passenger seat 

and follows a father-daughter duo on a road trip. Although the spectators are just a 

bystander, with a short distance like this, they may feel like one of the family members. 

Notice that, because the motions of characters in “Pearl” are not big and aggressive, the 

spectators may not feel stressed by the short distance. Directors need to take spectators’ 

comfortable distance into consideration when placing them in a scene. 

 
Figure 21: In “Pearl” the spectator is placed in the front passenger seat, which is beside the male 

character, and is able to closely watch the story. 

In contrast, in “AURORA” (Figure 22), the spectators are placed far from the 

characters. The theme of “AURORA” is also about family, but the spectators do not 

feel that they are one of the family members like in “Pearl”. Since the characters are far 

and small, they can focus more on changes in the background. The scene where 

characters are far from the spectators is like a long shot in a movie, suitable for 

introducing the background of the story. 

 
Figure 22: In “AURORA”, characters are far from the spectator, so the spectator can see more off the 

background. 
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2.4.3 Passive movement of the viewer 

The spectators are passively moved to different spots to explore the story world 

(Figure 23) or to follow the story. However, passive movement may cause motion 

sickness, which happens when physically stationary individuals are viewing visual 

representations of self-motion (Hettinger & Riccio, 1992). In “On Ice” (Figure 24), the 

spectator can enjoy the high-speed skating next to the main character. However, it also 

induces motion sickness, making them feel dizzy and uncomfortable. In “The Great C” 

(Figure 17), one of the viewing modes is called “cinematic”, in which the shot 

movement is similar to camera movements in a movie. Spectator’s position is 

sometimes moved closer for a clear view and sometimes pulled back for a view of the 

whole scene. However, frequent movements often induce motion sickness and confuse 

the spectators. 

   
Figure 23: In “Transition”, the spectator is moved slowly and automatically on the boat (from left to 

right). The whole experience is about traveling in different scenery in the story world. 

    
Figure 24: In “On Ice”, the spectator can experience the high speed movement with the character (from 

left to right), an ice skater, to follow the storyline. The fast movement makes the spectators feel that 

they are also skating on ice with the character. 

Based on the “rest frame hypothesis” (Prothero & Parker, 2003), if objects are in 

stable positions around the spectator, this is considered a “rest frame”. This makes the 

spectators feel that their bodies are not moving and only the “rest frame” is moving 
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through the surroundings, like sitting in a moving vehicle (Figure 25). As a result, 

setting a rest frame helps reducing motion sickness. Decreasing the size of FOV is 

another way to improve motion sickness (Figure 26). However, it may reduce the sense 

of presence due to the unnaturally small size of FOV. An increasing FOV could make 

the audience feel more present, but could induce a more serious motion sickness at the 

same time (Lin, Duh, Parker, Abi-Rached, & Furness, 2002). 

 
Figure 25: In “Pearl”, the spectator is put in a car which is stable compared to motion outside the car. 

Based on the rest frame hypothesis, a viewer tends to believe that they are stable in the car and only the 

surroundings outside the car are moving. 

 
Figure 26: In “Rain or Shine”, when the character is moving, the spectator’s boundary of FOV is 

blurred. Decreasing FOV can reduce the discomfort of motion sickness. 

2.5 Attention guidance 

Every plot point in VR is thoughtfully arranged by directors, so it would be a pity 

for spectators to miss it. Many studies propose different ways of assistance to guide the 

spectators, and many other compare efficiencies between these techniques. In this 

section, we discuss characteristics and effects of different guiding methods, including 

visual cues, audio cues, and reorientation toward ROI. 
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2.5.1 Visual selective attention 

Human’s attention can be easily appealed by vision. Before discussing visual 

guidance, first we need to know the mechanism of the brain in terms of vision. As 

summarized in “Visual Psychology” by Chen (陳一平, 2011), selective visual attention 

is a filtering mechanism, which selectively chooses messages from massive body of 

visual stimuli in daily life and delivers them to a higher process of in visual cortex. 

Selective visual attention is like a spotlight which can only lighten one certain area at a 

time, so the focused area of attention is limited. In the biostructure of the eye, fovea 

centralis, a central area of the retina, receives most messages of the focus area.  

Before the visual messages is fully addressed by attention, there is a stage called 

pre-attractive. If visual stimuli can be dealt with in the pre-attractive stage, it would not 

take resource from attention. The features of those stimuli are called basic features, 

including directions of line, color, motion, and size. Additionally, there are four minor 

features, composed of luminance onset, luminance polarity, stereoscopic depth and tilt, 

vernier offset (陳一平 , 2011). Therefore, ROIs with these features can catch the 

spectators’ eyes more easily and effectively. For example, in “Manifest 99” (Figure 27), 

the usable objects are glowing when the spectator fixates at it. They can easily catch 

the spectator’s eyes, because the saliency is higher than other objects in the scene. 

 
Figure 27: In “Manifest 99”, when the spectator is fixating on an object, it starts glowing and shows 

information. 

The visual experience is processed not only based on visual stimuli from the retina 

but also by top-down control, which means higher-order central cortex controls how 

lower-order cortex deal with stimuli. For example, when people go to restaurants, their 

goals are mostly eating. They consequently pay more attention to food instead of other 
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things even though they are more salient (陳一平, 2011). Following this principle, the 

purpose of the VR story does matter. If the spectators know the goal of the VR video is 

about food, they would more likely focus on food。 

2.5.2 Guidance by natural visual cues 

As a main part of the story, characters can attract viewers’ attention more 

effectively. For example, while watching a video or a theatre performance, the 

spectators’ attention would automatically focus on the main character. Likewise, in VR 

once the spectators know who is the main character, they would keep following it. 

Therefore, a clear and obvious main character is an important guidance for the spectator. 

In “Henry”, “Rain or Shine” and “Back to the moon” (Figure 28), there is a clear main 

character, who not only unfolds the story but also guides the spectator throughout the 

story. 

 
Figure 28: In “Back to the moon”, there is a very clear main character, a prince, who is also a guide of 

the story. 

Additionally, a character’s gaze is another useful way to guide viewers (Figure 

29). When a character suddenly looks in a certain direction, the spectator may be 

curious about what happens there and consequently looks in the same direction. In daily 

life, likewise, if people surrounding us suddenly look in the same direction, we may 

also turn our heads to find out what is happening. In general, a character’s gaze is a 

natural and useful way to guide spectators. However, it’s not an obvious action. To 

draw the spectator’s attention to it, directors could combine character’s body gestures 

and audio cues with it. 
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Figure 29: In “INVASION!”, the main character’s (the rabbit) gaze guides the spectators to the 

direction of a spaceship, which is the next ROI. 

Light is a common way to guide the spectator. In an experiment about the types of 

cues that better attract the spectator (Rothe, Hußmann, & Allary, 2017), they found that 

moving lights were able to direct spectators’ attention, while fixed light had no effect. 

In a few VR works, directors used a spotlight to highlight the main stage (Figure 30). 

In “Dispatch” (Figure 31), there is even a frame drawn by light to mark the stage.  

 
Figure 30: In “Manifest 99”, a spotlight is used to highlight the ROI. The spotlight also emphasizes the 

relations between the character and the surrounding. However, a spotlight limits the spectator’s FOV as 

well. 

 
Figure 31: In “Dispatch”, a glowing frame marks the position of ROI. 
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2.5.3 Guidance by artificial visual cues 

Beside these natural ways to guide the spectators, there are a few artificial visual 

cues capable of guiding spectators toward ROIs, for example, displaying a visual 

indicator, a green arrow, or signaling the directions of ROIs. With artificial visual cues, 

it is easier for spectators to focus on ROIs, especially for videos in which viewers need 

to refocus often on different ROIs, such as in tour videos (Y.-C. Lin et al., 2017).   

Another method called Outside-In can efficiently help viewers search for ROIs. 

Outside-In is a visualization technique, which shows off-screen ROIs into the main 

screen as spatial picture-in-picture (PIP) previews. It also rotated and tilted the PIP 

previews to imply the directions and distances of off-screen ROIs. To solve the problem 

of PIPs overlapping, closer ROIs will generate PIPs with greater depths value (Y.-T. 

Lin et al., 2017). Although Outside-In does help viewers find and switch between ROIs 

faster, it distracts viewers and occludes some parts of the video content. 

Artificial visual cues are unnatural for viewers, because additional information is 

overlaid on the environment. SparseLightVR (Xiao & Benko, 2016) uses another way 

to imply viewers the position of ROIs in a not-so-obvious and more intuitive way. It 

augments the FOV in a Head-Mounted display with an array of LEDs surrounding the 

central high-resolution display, in order to expand the user’s FOV. The LEDs render 

the colors of the whole environment surrounded the user’s FOV or selected ROI outside 

the user’s FOV. Many users felt SparseLightVR was natural and easy to use. The low 

resolution of SparseLightVR also solves the problem that a wide FOV might cause 

motion sickness. However, the downside is that sparse peripheral displays are low 

resolution, so it cannot show small objects and fine details. 

2.5.4 Guidance by audio cues 

Audio cues includes sounds of events and conversation. Both of them have the 

obvious source in the scene: either the objects or the characters. Although viewers’ 

orientations can be changed even if the sound is not spatial (Rothe et al., 2017), it is 

better to use spatialized audio to present the sounds in order to make the whole 

experience more realistic. The audio should come from the same direction as the source, 

and becomes louder when the spectator leans toward the source (Oculus, 2017). 
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Event sound is an easy and natural way to guide spectators (Figure 32), but the 

sound itself is not effective when it is not obvious enough. In BBC’s research (Sheikh 

et al., 2016), a combination of motion and sound was the most effective way to guide 

spectators. The conversation between characters is another useful way to guide the 

spectator; the directors could always put cues about where the next ROI would show 

up inside the conversation to cleverly guide the spectator. For example, in “Torn” 

(Figure 33), there is a talking beam that tells the spectators what to do next to prevent 

them from getting lost in the story. 

 
Figure 32: At the beginning of “Lost”, red light from the main character along with sounds draw the 

spectator’s attention. 

 
Figure 33: In “Torn”, a living beam guides the spectator to explore the story. The beam sometimes 

talks to the spectators and assists them in completing tasks. With guidance from the beam, the 

spectators may feel more relieved from the struggle of being lost in the story. 

2.5.5 Guidance by reorienting ROIs  

Besides of giving cues to the spectators, other methods place ROIs directly in their 

default facing direction to prevent them from missing important moments, such as 

Guide, Auto Pilot and SwiVRChair. Guide (Beddoe-Stephens, 2016) is a new tool 

released by Facebook in 2016. While using Guide, publishers can highlight some 
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specific points in advance. When the 360 videos are playing, ROIs automatically align 

to the spectators’ center of FOV. Auto Pilot (Y.-C. Lin et al., 2017) continuously moves 

the focus toward the intended target and brings it into the center of spectators’ FOV. 

From the user study, they found that Auto Pilot was especially suitable for sport videos, 

since spectators did not need to constantly rotate their heads to chase moving targets. 

“SwiVRChair” (Gugenheimer, Wolf, Haas, Krebs, & Rukzio, 2016) is a motorized 

swivel chair that changes spectators’ orientations. It allows creators to block the chair, 

to prevent spectators from seeing something, or to rotate them directly to what the 

directors want to show. Spectators do not need to worry about missing plot points and 

are able to just lean back and follow where the chair turns. Similarly, in a few VR works 

(Figure 34) directors put the ROI in front of spectators after a cut, to make sure that no 

important story points would be missed. 

  
Figure 34: In one of the scenes in “The Great C” (Left), the ROI, a crow, is placed in front of the 

spectator’s view. After a cut, the spectator is transported to a different place (Right). The ROI, a 

wedding ceremony, is directly put in front of the spectator’s FOV. 

Freedom of controlling the viewpoint is an indispensable factor of directing VR 

videos. Methods of bringing ROIs directly in front of spectators put emphasis on 

specific video contents and reduces fatigue. Nevertheless, it deprives their freedom. 

Although users of SwiVRChair can still rotate the chair on their own, they still feel that 

they are controlled. One of the lessons from “5 Lessons Learned While Making Lost” 

was “Letting go of forcing the viewer to look somewhere” (Unseld, 2015). There is 

another design called Active reorientation, which allows spectators to reorient their 

FOV toward ROI anytime by pressing a button. Active reorientation enables spectators 

to focus on what they want to watch without worrying about missing story plots (Pavel, 

Hartmann, & Agrawala, 2017). This method encourages spectators to explore the scene, 

instead of leaning back and waiting for prearranged shots. 
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2.6 Summary 

Compared to old media, VR is a unique and different form for storytelling. The 

first step of making a story in VR is to decide the perspective of the spectators. They 

can play either a bystander or one of the characters. The character experience induces 

more emotion and sense of involvement. To make them believe the virtual body belongs 

to them, the illusion of body ownership should be induced first. The bystander 

experience makes them watch a story from an objective perspective and elicit a lower 

engagement. To enhance the sense of engagement and of presence of a bystander, 

directors could add interactivities in the VR such as acknowledgment by character, 

giving power to the spectators to manipulate objects and to move freely.  

After the setting of the perspective of spectators, the next step is to arrange the 

scene. The interplay between ROIs and the spectators can change their watching 

behaviors. For example, if directors want spectators to explore the surroundings, they 

could put ROIs outside their FOV. In contrast, if directors want spectators to follow the 

story persistently, they could put ROI right in front of them. Furthermore, if directors 

want the spectators to keep focus on the current event, it is better to decrease the amount 

the ROIs inside the FOV, because the resource of attention is limited. Fewer targets 

make people more concentrated. 

The last step is guiding spectators to watch ROIs in a 360 scene. There are many 

ways to guide spectators. Artificial cues can prevent them from missing important plots 

more effectively, whereas natural guidance fits to the story more and doesn’t decrease 

the sense of presence. It is difficult to say which way is the best for narrative in VR; it 

all depends on the content and the kind of experience directors want to deliver. We 

collected all patterns in this chapter in the following table (Table 2). 

Table 2: Patterns of storytelling in chapter 2. 

Exploring the virtual world 

Teleporting 

Joystick 

Eye gazing 

Interacting with characters Eye contact 
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Conversation 

Body contact 

Passive movement of viewer 
Rest frame 

Decreasing size of FOV 

Guidance by natural visual cues 

The main character 

Gaze of the character 

Glowing objects 

Spotlight 

Guidance by artificial visual cues 

Visual guidance: an arrow 

Outside-In: picture-in-picture previews 

SparseLightVR: augmenting the FOV 

Guidance by audio cues 
Event Sound 

Conversation 

Guidance by reorienting ROIs 

Guide, Auto pilot: automatically putting 

ROI in the FOV 

SwiVRChair: automatically rotating the 

chair to show the ROI 

Active reorientation: reorienting the 

FOV to ROI by pressing a button 
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Chapter 3 A framework of making stories in VR 

According to the principles we formulated in the last chapter, we generate a 

framework for making VR content, which is composed of three steps. The first step is 

deciding the spectator’s perspective. The perspective influences how the spectators 

watch the story and develop emotions. The second step is creating events. The directors 

need to arrange the scene, according to different events. The last step is making 

transition between events. A well-designed connection makes the whole experience 

more smooth and natural. The purpose of the guidelines is to help VR directors immerse 

the spectators into the experience by manipulating the space, ROIs, attention cues and 

perspectives in VR. 

3.1 Step 1: Decide the viewer’s perspective 

Most plot points are delivered by main characters. No matter how many main 

characters are in a story, the most important thing is to make the spectators empathize 

with them. Developing empathy is like making the spectators feel “Me too!”. Once they 

identify with the characters, they will hope that they can pursue their goals in life. With 

empathy, the spectators can experience the happiness and sorrow together with the main 

character (McKee, 1997). 

Because of the importance of the main character, the directors first need to decide 

if the spectator is the main character in VR. For example, in “Is Anna OK?” they can 

go through the lives of main characters. Alternatively, their role is a bystander. The 

most different part between the two perspectives is the way to develop empathy. In the 

character experience, the emotions are felt for oneself not for others, because the 

spectators go through the experience by themselves. They may feel empathetic for the 

characters they play after watching the story. In the bystander experience, the emotions 

are felt for others. The spectator empathizes with the characters while watching the 

story. 
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As one of the characters, the spectators experience the story in a subjective 

perspective. For example, in “We wait”, the spectators flee with other refugees. They 

may be afraid of being caught during the fleeing together with other characters. As a 

bystander, the spectators observe the story in an objective perspective. For example, in 

“Crow: The Legend”, the spectators act as a tree which is not related to the characters. 

They may feel they are an outsider and watch the story from a certain distance. As a 

result, the sense of engagement in the bystander experience might be lower than in the 

character experience. The story consultant McKee (McKee, 1997) once said that if 

viewers can not feel connections between them and characters, they cannot be touched 

by the story. To enhance the engagement, directors could add interactivities to create 

connections between the spectators and the story world. 

3.2 Step 2: Create events 

The second step of making VR is creating events. Well-designed arrangements of 

events can make the spectators experience the story more smoothly and intuitively. A 

stories plot can be divided into several events. In cinema, a stories plot is composed of 

many shots. In VR, since the directors cannot constantly move the camera, the term 

“event” might be more applicable than “shot”. In this section, we discuss different set 

ups for specific types of events, which include opening, performance of characters, 

conversation between characters, interacting with characters, and manipulating objects. 

Each type of event has its own suitable way to arrange the scene.  

3.2.1 Opening 

Opening refers to the beginning of a new story or a new event. In opening of a 

story, the background of the story is introduced and the spectators are taken into the 

story world. When the spectators are placed in a new environment, they tend to explore 

the scene. The directors need to take this behavior into consideration. In cinema, there 

are some rituals to prepare the spectators for seeing a movie: the spectators take seats, 

lights are getting darker, the big screen gets brighter and finally take the spectators into 

the story. Similarly, in VR, the spectators also need some rituals and time to settle in 

the new environment. Oculus Story Studio proposed three steps for settling the 

spectators in a VR environment (Figure 35). First, the “In” lets spectators get used to a 

new environment. Second, the “Letting-Go” makes spectators explore the scene freely 
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and get ready to listen to the story. Lastly, the “Call to story” shows title credits to imply 

to the spectators that the story is about to start and it is time to listen to the storyteller 

(Unseld, 2015). The three steps are used to help spectators settle in VR instead of 

showing them everything all at once. Additionally, eye-tracking data indicated the same 

trend that after a cut or change of scenario, spectators require some time, which lasts 1-

2 seconds, to understand the new environment. They stabilize their gazes on ROIs for 

again 1-2 seconds afterwards (Serrano et al., 2017). 

  
Figure 35: In “Lost” presented by Oculus Story Studio, the director gives the spectators around 1 

minute to explore the scene and to settle in the new environment (Left). Later, a logo of the studio is 

shown to tell the spectators that the story is about to begin (Right). 

 As for the setting of the opening of an event, the first ROI should be placed 

somewhere the spectators can find easily (Figure 36). If the spectators cannot find the 

ROI at the beginning, it would be more difficult for them to follow the rest of storyline. 

As a result, it is better to place the ROI at the height of looking straight and inside the 

FOV of the spectators, in order to help them find the ROI faster. 

 
Figure 36: At the opening of “Crow: The Legend”, the first ROI shows up at the height of looking 

straight and in the spectator’s default facing direction. 

If directors want the spectators to explore the scene, they could put the ROI outside 

spectators’ FOVs. The further away the distance between the spectators and the ROI, 

the longer time they need before fixating on the ROI (Serrano et al., 2017). To lead the 
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spectators to find the ROI, the attention cues should keep continuing until the spectators 

focus on the ROI (Figure 37).  

 
Figure 37: In the opening of “INVASION!”, the first ROI (the little rabbit) shows up outside the FOV 

of spectators. It keeps digging the snow to attract the spectators.  

3.2.2 Performance of characters 

Performance of characters includes all actions of them, for example, moving, 

dancing, singing and etc. When the directors arrange this event, they need to be careful 

about the distance between the characters and the spectators, which affects the feeling 

of their mental relations. If the directors want the relation between them to be intimate, 

the distance should be close, for example, the case in “Pearl” (Figure 21). In contrast, 

if the directors want the relation between them to be distant, the distance should be far, 

for example, the case in “AURORA” (Figure 22). 

 In addition, the directors need to match the spectator’s watching speed to the pace 

of the story. If the performance begins before the spectators focus on it, they may miss 

important story points. In “On Ice”, there is a technique of preventing this problem: the 

story only continues when the spectators are looking at the right ROI. If they are looking 

away and exploring the scene, the performance pauses until they focus on the ROI again. 

Three steps are formulated to make the spectators follow different ROIs smoothly 

in one scene (Figure 38). The first step is grabbing the spectator’s attention by using 

sound, motion or light. The second step is the ROI acting. The last step is guiding the 

spectators to the next ROI. The attention cues here are recommended to be related to 

the characters, for example, moving or eye gazes of characters, because the spectators 

are focusing on the characters’ performance.  
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Figure 38: Take “INVASIONS!” as an example. In the first step (Left), the first ROI, a rabbit, digs 

snow and makes some noise to attract the spectators. In the second step (Middle), the rabbit jumps to 

the spectators and acts. In the third step (Right) the rabbit turns its head to left and looks scared and 

shocked. Meanwhile, the next ROI, a spaceship, raises up with big noise to signal the spectators to 

follow it. 

3.2.3 Conversation between characters 

The situation of conversation in VR is different from in cinema. In cinema, the 

directors usually use different shots to demonstrate conversation. However, in VR the 

position of the spectators cannot be moved frequently or it may induce motion sickness. 

Therefore, they can only stand at one point and watch the characters talking. 

If the viewers are placed far from the characters, they may feel that the characters 

are not important and not related to them (Giannetti & Leach, 1999). Then they may 

consequently feel bored of the conversation (Figure 39). To make the spectators feel 

more mentally related to the characters, the directors could put them closer or even 

between the characters. Or they could let the spectators move freely to be closer to the 

character who is talking. Through this method, the spectators can see the expressions 

of the characters more clearly, and feel more related to them as well. However, the 

space of moving should only limit to the area which is close to the characters, or the 

spectators may move somewhere far away from them and consequently miss the 

conversation. 

 
Figure 39: In “Crow: The Legend”, the spectators are placed far from the characters, they may 

consequently feel that they are just an outsider and the conversation doesn’t matter to them. 
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In addition, adding other events between conversation could make the experience 

more interesting. For example, in “Crow: The Legend” (Figure 40), the characters ask 

the spectators to help them fire the torch to break the fourth wall. The interactivity 

enhances the engagement of the spectators and makes them feel related to the characters. 

 
Figure 40: In “Crow: The Legend”, the characters want the spectators to wave the controllers to fire the 

torch. The interactivity makes the conversation more interesting. 

Same as performance of characters, the directors could use characters to guide the 

spectators naturally and effectively. The attention cues can be the content of the 

conversation, eye gaze, body contacts, gestures, and so on (Figure 41). 

 
Figure 41: In “Crow: The Legend”, during the conversation, the characters used eye gazes to guide the 

spectators to focus on the ROI (the turtle) who was showing up. In addition to eye gaze, the director 

also used spatial sounds from the turtle to make the cues more clearly. 

3.2.4 Interacting with characters 

Interacting with characters enhances the engagement of the spectators and 

connects the spectators and the characters. The interactivities include talking with the 

characters, eye contact with the characters, and so on. To see character’s expressions 

more clearly, the distance between spectators and characters should be in personal or 

social zone (from an arm long to 3 meters). In “Piggy” (Figure 42), when the main 

character uses eye contacts to break the fourth wall, the distance between them is not 
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close enough to mentally connect them. Even with eye contact, the spectators may still 

feel that they are outsiders. In contrast, in “Wolves in the Wall” (Figure 42), when the 

girl is talking to the spectators, she is around 1 meter from them. The close distance 

makes their mental relation intimate. 

  
Figure 42: Comparing “Piggy” (Left) and “Wolves in the Wall” (Right), we can notice that different 

distance induces different levels of mental relation of the same interactivity. 

In this event, the characters can guide the spectators by directly giving them a hint 

(Figure 43). The guidance is more clear and obvious than the ones from performance 

of characters and conversation between characters, because the characters directly 

guide the spectators rather than that the spectators need to speculate where to watch 

through the performance and conversation between characters. 

 
Figure 43: In “Wolves in the wall”, after the girl says:” We have to tell mom” to the spectators, they 

are transported to the kitchen. Because of the hints from the conversation, the spectator would 

intuitively search the next ROI, the mom. 

3.2.5 Manipulating objects 

Manipulating objects connects the spectators and the story world. The 

interactivities include opening a door, rotating a handle, waving controllers, and etc. 

When setting up this event, the directors need to pay attention to the position of the 
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objects, which should be in an area that the spectator can manipulate easily. The 

minimal distance between the object and the spectators should not be further than an 

arm long, or the spectators cannot reach it. 

To prevent the spectators from missing any important events while manipulating 

the objects, the story should continue after they finished the request and focus on the 

ROI again (Figure 44). In “Crow: The Legend” (Figure 45), one of the events is that 

the user can wave the controller to change the environment of the scene. First the voice-

over tells the users to shake the controller. The users shake the controller to change the 

environment. Then the voice-over tells the user stopping waving and the story 

beginning soon. Because the guidance from the voice-over is clear and the story starts 

after the interactivity, the spectators can follow the story better. 

 
Figure 44: In “Wolves in the Wall”, the spectator gets a request to take pictures of the girl, while the 

girl is talking a story about wolves. However, the spectator might get distracted from the task and 

cannot focus on the story consequently. 

 
Figure 45: In “Crow: The Legend”, the voice-over instructs the spectators the timing to start and to stop 

the interactivity. 

The target objects could make sounds, glow or move to imply the spectators that 

they can interact with them. For example, in “Manifest 99” the objects glow to attract 
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the user to trigger it. To make the attention cues more effective and clear, the director 

could use voice-over or guidance from a character, to lead the spectators. For instance, 

in “Wolves in the walls” (Figure 46), the main character always gives the spectators 

objects they can manipulate. 

   
Figure 46: In “Wolves in the walls”, when the main character asks the spectators to manipulate objects, 

she directly gives them the target objects. With the eye contact and the request from the girl, the 

experience is so natural that is can immerse the spectators more deeply into the story. 

3.3 Step 3: Make transitions between events 

In cinematography, the directors usually use different shots, which are different 

distance between the camera and the actors or the actresses, to tell a story. The movie 

directors connect different shots, even though there are no direct relations between two 

shots. For example, the last shot could be long shot of blue and bright sky, but the next 

shot is a medium shot of a couple talking in a café. When the spectators watch a film, 

they can perceive a sequence of events and connect all coherent parts. This is called 

event segmentation theory, which states that our brains can generate the process of 

events by discrete representations and create an internal, interconnected memory 

(Serrano et al., 2017).  

Some directors also use shots in VR to connect two events. For example, the 

cinematic mode in “The Great C” (Figure 47), in which the audience is sometimes 

placed close to the characters, similar to a close-up in a movie, and sometimes is moved 

further away to see the whole scene, similar to a long shot in a movie. However, 

spectators always need some time to get used to a new position, especially when they 

are exploring a new scene. Thus, frequent changes of positions may confuse them. The 

big difference between VR and cinema is that the spectators are placed in a story instead 

of in front of a screen. We are not moved in reality. Neither are spectators in VR. When 
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the VR directors are making VR, they should always remember that the spectators are 

not just watching a story, but experiencing it.  

  

Figure 47: In the cinematic mode in “The Great C”, the position of the audience is changed frequently. 

The initial position of the audience is close to the characters (Left). After around ten seconds, his or her 

position is placed further away from the earlier one (Right). 

Another technique of connecting events is camera dolly, which is usually used in 

film or television to create a smooth horizontal movement. However, this movement 

may induce motion sickness in VR. The spectators may feel dizzy or nausea, while 

being moved. The movement in VR should be slow and over short periods to prevent 

discomfort.  

Dissolve is a transition effect used a lot while connecting shots in cinema. 

However, dissolve may decrease the sense of presence in VR, because it doesn’t happen 

in real life. The spectator may feel that the world is fake. 

Except for frequent shots, camera dolly and dissolve, there are a few suitable 

techniques for connecting events in VR. One is for changing in one scene. Two are for 

connecting two scenes.  

In “Son of Jaguar” and “Crow: The Legend”, the spectator’s position is moved in 

one scene to connect two events. A good timing of a cut and a reasonable position after 

a cut are needed to make the spectators feel more coherent and less confused. The 

timing of a cut in both VR videos happens when the audience is focusing on the 

character. In a scene before movement in “Son of Jaguar” (Figure 48 left), the 

characters are jumping up the stage. The dynamic motion grabs the spectators’ attention. 

While the spectators are focusing on the motion, they are transported to the next 

position (Figure 48 right). Because the spectators are teleported while focusing on the 
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character’s motion, they would pay less attention on the change of their environment. 

It consequently makes the movement more natural.  

  
Figure 48: In “Son of Jaguar”, the characters are jumping up the stage (Left), which is a dynamic 

motion, before a cut. Afterward, the audience is transported to the stage (Right), which is near to the 

characters. 

A reasonable position after cut is important as well, because the spectators may 

feel confused to suddenly move to somewhere they cannot connect with the last 

position. A better way of moving the spectators is to place them closer to the character 

after a cut (Figure 49). Then they may understand that the purpose of the movement is 

to follow the characters’ movements. In addition, one of the risks of moving the 

spectators is that they may not focus on the ROI after being moved. Therefore, putting 

the ROI directly in the center of the spectator’s FOV is a better way to help them refocus 

on the ROI (Figure 48 and 49). 

  
Figure 49: In “Crow: The Legend”, the spectator’s gaze is following the character flying to the moon 

(Left) while being transported to where the character is heading (Right). 

In a few off-the-shelf VR, fade-in and fade-out are often used to connect two 

scenes. Fade to black is normally used when the next scene is dark; while fade to white 

is used when the next scene is bright. However, directly switching scenes may decrease 

the sense of presence, because a big change of the environment is not natural in real 
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life. A good method is for the director to change scenes while the spectator pays 

attention on an ROI (Figure 50). It can distract the spectators during transition. In 

addition, it feels like the ROI leads the spectator from one scene to another scene. 

  
Figure 50: In “Wolves in the walls”, when the spectators focus on the girl’s motion, the background 

fades to black (Left), and the next scene, a kitchen, fades in (Right) afterwards. 

In addition, the transition in “Crow: The legend” (Figure 51) are not just fade-in 

or fade-out. During the period of transition, the spectators can wave the controllers to 

generate some particles and beams, which gather towards one bright spot. The position 

of the spot is where the next ROI is. This kind of transition makes the spectators feel 

that they are going through a magical time tunnel. The special experience makes the 

transition more interesting and also enhances the sense of immersion.  

 
Figure 51: In “Crow: The Legend”, the spectator can wave the branches (Button of the picture) to 

generate some beams and particles. They are gathering to one bright spot (Top of the picture), which is 

the position of next ROI. 

3.4 Review “Crow: The Legend” 

In this section, we review “Crow: The Legend”, based on the guidelines we 

formulated. The storyboard of “Crow: The Legend” is shown below (Figure 52) to help 

the readers to understand the concept. 
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The first step of making VR content is to choose the perspective. The bystander 

perspective is chosen in “Crow: The Legend”, because the director wants the spectators 

to see the expressions of the main character, the crow (Scene 1-3). In a bystander 

perspective, the spectators can observe the story objectively. In contrast, if the 

spectators would play the role of the crow, they could not know its expression. They 

would have to imagine the crow’s reactions and could only learn about its feelings from 

its voice. 

The second step is arranging events. In the opening of the story (Scene 1-1). The 

director starts with the “Call for story”, showing the logo of the studio and the title of 

the VR movie. It implies the spectators which direction is supposed to be the default 

front view. However, without the step of “settling down” and “letting go”, the 

spectators might ignore the credit because they are busy with exploring the scene. In 

addition, in every opening of event (Scene 1-3, 2-1, 3-1, 4-1, 5-1, 6-1, 7-1, 8-1), the 

first ROI shows up inside the FOV of the spectators. It is easier for the spectators to 

find the ROI. They do not need to spend time on searching for ROIs and are able to 

continue focusing on the ROI right away after transition. 

In the event of performance of characters, the spectators are mostly guided by the 

crow (Scene 1-3 and 3-1), for example, its motion, its voice, its eye gaze, and so on. 

The spectators can follow it to experience the whole story. This kind of guidance is 

natural and fits to the story.  

In the event of conversation between characters, the distance between characters 

and spectators influences how much important the spectators attribute to conversation. 

In scene 2, The distance between the characters and the spectators is for a social 

occasion. The relationship between them is neither intimate nor personal. As a result, 

the spectator may feel that the characters are not related to them. And the conversation 

is consequently less important. In contrast, in scene 5, the spectators are moved from 

the outside of glass to inside of it. The closer distance makes the relationship between 

the spectators and the character more intimate. Besides, the spectators can see the 

expressions of the character more clearly. In scene 6, the two characters are close to the 

spectators. They talk and act around the spectators. It makes the spectators feel more 

engaged to the story, though they do not exist in the story. 
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Though spectators are bystanders in the story, they have two branches to 

manipulating objects. In some events (Scene 1-1, 1-5, 8-2), they can wave the branches 

to change the environment. In some events (Scene 3-7, 3-8 and 3-10), they can use the 

branches to manipulate objects and to help the main character save the world. The 

attention cue here uses the voice-over to request the spectators to wave the wands. The 

voice-over tells the spectators to stop waving after the interactivity is done. As a result, 

the spectators could focus on the story again without being distracted by the 

interactivity. Additionally, the characters sometimes break the fourth wall to connect 

with the spectators. They use eye gaze (Scene 5-6), conversation (Scene 5-8) or request 

them to manipulate objects (Scene 5-7) to interact with spectators.  

The third step is transition between events. There is a special transition in “Crow: 

The Legend”. The spectators can wave the wands to generate beams which direct to the 

next ROI during the transition. The experience is like going through a time and space 

tunnel (Scene 1-6, 2-3, 3-13, 4-2, 5-2, 5-10, 6-5 and 7-3). However, a few transitions 

happen too often. In scene 4, the spectators are moved from the living place of the 

thinker to the cave, and in the next scene, they are moved back to the living place of 

the thinker again. This kind of editing skill is often used in cinema to know what is 

happening in different space. However, in VR frequent movements might confuse the 

spectators.   

    



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 55 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 56 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 57 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 58 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 59 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 60 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 61 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 62 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 63 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 64 

 
Figure 52: Storyboard of “Crow: The Legend”. 

3.5 Summary 

In this chapter, we formulated a framework of making VR, including perspective 

setting, events setting and transitions. Directors can follow these guidelines to enhance 

the experience and accomplish the goal of telling a story in VR.  

The first step of making VR is to decide the perspectives. If directors want viewers 

to subjectively experience the story by themselves, they could place them in character’s 

perspective. If the director wants viewers to objectively observe the story, they can put 

them in bystander’s perspective.  

The second step is to design the events. A story plot could be divided into several 

events. The events we define in the thesis include opening, performance of characters, 

conversation between characters, interacting with characters, and manipulating objects. 

Each event has its own suitable way to arrange the scene.  

When the spectators are placed in a new scene, they tend to explore the 

environment. The performance should begin step by step and take the spectators into 

the story. When the directors design the event of characters’ performance, they need to 

be careful about the distance between the characters and the spectators, because the 

distance changes spectator’s emotions. The event of conversation is more boring than 

in cinema, because in VR the spectators can only watch the characters at a point without 

shots from different angles. Therefore, the conversation between characters should not 

last too long. When the directors set up of the event of interacting with characters, they 

should make the story continue after the spectator finishes the mission and fixates on 
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the ROI again. When the directors set up an event of manipulating objects, they need 

to pay more attention to the position of the objects and the pace of the story. The 

position should be in an area that the spectators can manipulate easily. The pace of the 

story should coordinate the pace of the spectators to prevent missing any important 

parts of the story.  

The third step is making transition. Directly switching positions may decrease the 

sense of presence, because of the big change of environment. To make the movements 

more natural, the directors could change the scenes while the spectators pay attention 

on the ROI. It may let them notice the change of the environment less. 
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Chapter 4 Discussion 

4.1 The fundamental questions in Virtual Reality 

When spectators start experiencing a story in VR, the first question that comes to 

them is not who the main character is, where he is, or what his goal is, but who I am, 

where I am, and what I am supposed to do now. As a result, the spectators would start 

trying to do something in VR to figure out their roles. For example, they may try waving 

the controller to make sure whether the characters can acknowledge them or not, or try 

pressing the trackpad to check whether they are able to move or not. As a result, the 

directors have to first inform them of who they are, where they are, and what they 

should do. 

 To answer the first questions, who am I, the directors have to clearly tell the 

spectators their identities. In “We wait”, the spectators are given a body to understand 

they are one of the characters. In “Wolves in the wall”, the spectators are given pairs of 

hands to learn that they can interact with the character. In “Lost”, the spectators know 

that they are just a bystander, because they don’t have a body and the character doesn’t 

recognize them until the robot looks at the spectator and talks to them to break the 

fourth wall. 

 An immersed scene can answer the second question, where I am. When the 

spectators are placed into a virtual world, they would try to figure out the environment 

by looking around the scene. The exploration is like the long shot in cinema, which 

introduces the background of the story. Therefore, the directors need to use the 

decorative space to explain where the spectators are, by putting the objects fitting the 

metaphor of the location and adjusting the light fitting the mood of the story. Then the 

spectators could realize where they are as soon as possible. 

The third question the spectators may ask themselves is that what they should do. 

The unique narrative way in VR is the spatial narrative. The directors need to use the 

space to guide the spectators and give them some hints from the story. After exploring 
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the environment, the spectators would like to know what next. They may start to search 

for possible places the ROIs may show up at. Directors could use spotlights, characters 

or props to imply to the spectators where to focus on.  

In VR, the spectators are parts of the performance as well. They are willing to 

know their identities, the environment of the story and the experience they are going to 

explore. Based on the methods mentioned above, they could follow the story easily and 

are more willing to listen to the storyteller and interact with the story. 

4.2 Applicable techniques from other media 

VR is a new media. It has its own narrative techniques. In this section, we talk 

about a few techniques from other media which can be applied in VR. When VR 

directors are building the scene, they can use the techniques of the stage decoration in 

theater and the scene design in cinema. In theater, since the space of the stage is limited, 

the stage manager needs to take advantage of the space more efficiently. They need to 

use the proper decorations which are the metaphors of the environment. For example, 

they use the door to divide the space into outdoor and indoor. In VR, the space around 

the spectator is limited as well. The directors need to use the prop or decoration which 

fit the metaphor to help the spectators immerse in the environment. In cinema, to make 

the spectator understand the space better, the scene is made as realistically as possible. 

The VR director could use the technique of decorating scenes from cinema to make the 

scene in VR more realistic. 

 The lighting techniques from theater and cinema are also applicable in VR. In 

theater, to make the spectator focus on the actors who are performing, they often use 

spotlight to lighten a part of the stage. In VR the directors could also use spotlights to 

highlight the ROI. In cinematography, the lighting technique are very important and 

often used to make the scene brighter or make the hue different. The VR director could 

use the same technique to make the scene look prettier and to create different 

atmospheres. 
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4.3 Differences between game interactivity and narrative 

interactivity 

In this paper, we focus more on the interactivity in narratives. In this section, we 

want to talk about the differences between interactivity in narratives and in games. The 

fundamental difference between them is the purpose of the interactivities. The goal of 

the interactivities in a game is to complete tasks or to solve puzzles. The players expect 

to have the ability of manipulating every object in the world. They would try moving 

the objects, pressing the buttons, and opening the doors, in order to complete missions. 

The interactivity in games is necessary. That is, the game is made up of a sequence of 

interactions, which is based on the players’ choices. 

The purpose of narrative interactivity is to connect the spectators and the story 

world, and to enhance the experience of the story. The spectators may not expect to 

have the ability to interact with everything in a story. In fact, they passively interact 

with the world. For example, they only manipulate the objects, after the characters or 

the voice-over ask them to do so. The narrative interactivities don’t need to be very 

complicated. A simple one can make the spectators feel more immersed in the story. In 

addition, to separate available and unavailable objects, the unavailable objects could be 

placed where the spectators cannot reach.  

Consequently, knowing the purpose of the content is important for the spectators. 

Once they know the content is a game or a narrative, they could take different actions. 

A few contents include both game interactivity and narrative interactivity. Directors 

need to imply the spectators that now they can take action actively or interact passively, 

or the spectators would act improperly and then get confused.  
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Chapter 5 Conclusion 

In this thesis, we first propose four dimensions of VR storytelling including the 

sense of agency, interactivity, ROI settings and attention guidance. We discussed the 

properties and parameters in each dimension and proposed several approaches for 

engaging the spectators into the VR story. Because of those properties, VR has its own 

way of narrative.  

In VR directors cannot control where the spectators want to watch like in cinema. 

But they can use different arrangements of a scene to change their behaviors. For 

example, putting the ROI outside the FOV to induce their exploration behaviors. In 

addition, the directors can use attention cues to guide the spectators. For example, they 

could use character’s motion with spatial sound to attract the spectators. To prevent any 

missed story parts, the performance should start after being focused on.  

The way to develop emotion in VR is different as well. In VR directors cannot 

change the emotion of spectators by moving camera like in cinema. They can use the 

distance between the spectators and characters to change the intimate feeling. Or they 

can use different perspectives to change their emotions. The emotion is felt for 

themselves in character perspective. The emotion is felt for others in bystander 

perspective. In addition, they can use interactivity to connect the spectators and the 

story world. This kind of connection and engagement cannot be realized in cinema or 

television so far.   

Next we proposed a framework of making VR stories according to the principles 

we formulated in this paper. The first step of making VR is to define the identity of 

spectators by choosing perspectives. The second step is to arrange the scene according 

to different events. The third step is to decide which kind of transition fits the story. It 

took over a decade to develop a set of cinematic techniques. Now we are at the birth of 

VR. We expect to see a language of VR storytelling could be developed in the future. 

This study is limited because most VR we used are animations. We didn’t take 

360-degree videos as example, because there are still some limitations in 360-degree 
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video technology. For example, most 360 videos are filmed in one spot. No matter how 

the spectators move their heads, they could only see the same images. We believe that 

as the technology develops, one day the directors can film the 360-degree videos more 

flexibly. Then they could follow the principles in this thesis. In addition, we only 

watched VR on two platforms, VIVEPORT and Oculus. We expect to watch more VR 

from other platforms to make the examples more diverse in the future. 

Lastly, we didn’t discuss the method of storytelling in games in this thesis. We 

believe that there are a few principles to design a narrative game in VR, for example, 

how to guide the players to follow the game, how to manipulate objects intuitively, how 

to setup the environment of the game, and so on. We will try to explore the field of 

games in the future.  
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Videos references 

Video Name Director Developer Source 

Aurora Aoífe Doyle Pink Kong Studios https://www.viveport.com/apps/
21f95151-20b4-465d-9a9f-
f7652991c599/Aurora/ 

Back to the moon Fx Goby & 
Hélène Leroux 

Google https://atap.google.com/spotlight
-stories/melies/ 

Blind - Tiny Bull Studios https://www.tinybullstudios.com
/games/blind/ 

Crow: The Legend Eric Darnell Baobab Studios https://www.baobabstudios.com/
crow-the-legend 

Dispatch Edward Robles Here Be Dragons https://www.oculus.com/experie
nces/rift/1225454147574882/?lo
cale=zh_TW 

The Great C Steve Miller Secret Location https://secretlocation.com/experi
ences/the-great-c 

Henry Ramiro Lopez 
Dau 

Oculus https://www.oculus.com/story-
studio/films/henry/ 

INVASION! Eric Darnell Baobab Studios https://www.baobabstudios.com/
invasion 

Is Anna OK? Camila Ruz Aardman Digital https://www.bbc.co.uk/news/res
ources/idt-sh/is_anna_ok 

Lost Saschka Unseld Oculus https://www.oculus.com/story-
studio/films/lost/ 

Manifest 99  Bohdon Sayre & 
Adam Volker 

Fight School Studio https://www.manifest99.com/ 

MIYUBI Felix Lajeunesse 
& Paul Raphael 

 

Felix and Paul 
Studios 

https://www.felixandpaul.com/?
projects/miyubi 

On Ice Shannon Tindle Google https://store.steampowered.com/
app/750360/Google_Spotlight_S
tories_On_Ice/ 

Pearl Patrick Osborne Google https://store.steampowered.com/
app/476540/Google_Spotlight_S
tories_Pearl/ 



DOI:10.6814/NCCU201901197

‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

 75 

Piggy Jan Pinkava & 
Mark Oftedal 

Google https://store.steampowered.com/
app/750350/Google_Spotlight_S
tories_Piggy/ 

Rain or Shine Felix Massie Google https://store.steampowered.com/
app/714610/Google_Spotlight_S
tories_Rain_or_Shine/ 

Rone - StudioBento https://www.ronevr.com/ 

Son of Jaguar Jorge Gutierrez Google https://store.steampowered.com/
app/714580/Google_Spotlight_S
tories_Son_of_Jaguar/ 

The turning forest Oscar Raby VRTOV & BBC https://vrtov.com/projects/turnin
g-forest 

Torn - Aspyr https://www.tornvr.com/ 

Transition Mike von Rotz & 
Joost Jordens 

Mike von Rotz & 
Joost Jordens 

http://transition-vr.com/ 

We Wait Darren Dubicki & 
Dan Efergan 

Aardman Digital https://www.aardman.com/work/
we-wait/ 

Wolves in the Wall Pete Billington Fable https://fable-studio.com/wolves-
in-the-walls 

 




