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ABSTRACT 

Flora is an interactive projection installation that utilizes 

the HTC Vive system and a mini projector mounted to one 

of the tracked controllers. This installation allows for 

viewers to explore projected images in a physical space. It 

stimulates a participant’s spatial-visual abilities, but also 

represents the fragmented quality of a memory that isn’t 

quite accurate. This project was inspired by the lead artist’s 

personal memories as a child being surrounded by the 

nature of Hawaii. In Flora, the experience is not limited to 

a singular perspective, but can be enjoyed by two 

participants and a surrounding audience. The technology 

encourages the sense of free exploration in an otherwise 

plain physical space and offers an advantage over the 

heads-on display of virtual reality. 

1. INTRODUCTION 

At a young age, most people often have the experience to 

be surrounded by nature and the outdoors. Immersing 

oneself amongst trees stimulates not only physical growth 

but mental, as well [1]. It allows for creativity and 

imagination to be boundless, when in a natural 

environment. With Flora, nature becomes the core 

aesthetic of the work, inspired by the personal nostalgia of 

the artist. The installation becomes a place of exploration 

that participants can wander through freely without 

vulnerability. It encourages the same child-like curiosity 

and awe that the artist had in her childhood.  

2. BACKGROUND 

2.1. Artist’s Personal Experience 

Flora was created based on the lead artist’s personal 

experience as a child, living in Hawaii. At a young age, she 

was surrounded by the tropical nature.  
“On top of living in an environment where trees 

surrounded us, my parents also worked for a company that 

delivered flowers to local florists. We had a greenhouse 

that spanned for about 2 acres. Inside, my grandfather 

would tend to many different types of orchids. As a child, 

the flowers would loom over me and I would be in awe by 

the vibrant colors. I remember my imagination running 

wild, as I trekked down the trails to get from my house to 

the greenhouse. Now, in my present time, I cherish those 

moments of being surrounded by nature.” 

She wanted to capture the awe that she felt as a child 

and be able to share that with participants, especially those 

that are unfamiliar with the tropical flora or lack the 

accessibility. While she understands that the visuals are 

different than that of when she grew up, she wanted to get 

the essence of her episodic memory of the childhood place.  

2.2. Episodic Memory 

Episodic memory is a person’s unique memory of 

experiences and events in a particular time and place [2]. It 

is a sub-category of autobiographical memory, which is the 

memory system that contains memories that have occurred 

during one’s lifetime. Episodic memory goes through 

several processes in order to form an episodic memory. 

First of which involves encoding, which is a process that 

the brain goes through each time a new episodic memory is 

formed [2]. Then, it goes through consolidation, which 

helps the memory become more ingrained and stores it 

within your long-term memory. Finally, recollection is the 

process of which the specific incident or event becomes 

triggered and the memory is retrieved. The retrieval process 

is almost effortless and anything as minute as a word or 

image can trigger it. 

Memory plays a big role within the creative processes 

of art. One’s experiences and personal memoirs becomes a 

tool at artists’ disposal and it is the use of it within their 

work that forms the piece. ‘Mental images are an important  
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Figure 1. Flora with two participants. 

 

resource for the working artist’s talent’ [3]. While memory 

is very individualistic and personal, a mere image can also 

trigger that of another who has had similar experiences or 

recalls something entirely different and begins to leave a 

sensory impression on the viewer. Flora explores the 

intersubjective quality of memory. 

2.3. Intersubjectivity 

The experiences that our bodies go through, when 

interacting with the world or being ‘in-relation-to’ is 

coined by the term phenomenology in philosophy [3]. It 

studies the structure of experience and the consciousness. 

With regards to Flora and the collaborative engagement, 

phenomenology plays a role in that your own experience of 

your body and your movements is also in relation to the 

other subject’s body. 

This role of intersubjectivity with the other allows for 

participants to acknowledge the presence of each other and 

their own experiences. One that becomes a shared 

experience as the participants collaborate in order to 

discover more of the augmented world.  

2.4. Virtual Reality 

The field of virtual reality has provided accessibility to 

allow for simulation of tasks on remote real worlds, 

computer generated worlds or any combination of both [4]. 

The immersive uses of virtual reality have been used in 

numerous applications, including military training [5] and 

medicine and health care [6]. However, despite these 

achievements, there are still limitations to the application of 

virtual reality.  

With the head-mounted display, or HMD, a 

participant becomes constricted to only the visuals they 

perceive, while also being hyper-conscious of their 

surroundings. The consciousness eventually slips away, 

depending on how highly immersive the system is. Factors 

for a higher level of immersion can include a wide field-of-

view, high resolution, stereo, head-tracked head-mounted 

display with full real-time motion capture and auditory and 

haptic feedback [7]. But by stripping away the HMD, in 

Flora, the participant is free to navigate comfortably. As 

well, the experience becomes shared, rather than singular, 

as it would be in virtual reality.  

 

Figure 2. Flora projection on curved wall. 

3. PARTICIPANT’S EXPERIENCE 

Within Flora, two participants are each given a tracked 

controller with a mounted projector on top [Figure 1]. They 

are allowed to move within the 3 meters by 4 meters play 

area. The physical space consists of a curved wall made out 

of fabric and soft mounds of varied sizes made to mimic 

rocks [Figure 2]. The participants are able to walk freely 

around the space and explore the projected images on the 

walls and ‘rocks’. As they move through the space, they 

will see the projected virtual space that consists of layers of 

images in order to create depth. The images animate to give 

life to the tropical flora around the participant. As they 

walk through, the participants are able to walk beyond the 

layered images and have the conscious experience of 

walking past leaves and flowers [Figure 3]. 

The collaborative effort of a second participant allows 

for the two to either explore the space separately or 

together. As they move, butterflies will fly through a 

participant’s field of vision and provide more life to the 

projected space. The installation can be enjoyed not only by 

the two with the controllers but also with an audience as 

they can see the projections play on the physical space, 

outside of the play area. 

The installation encourages exploration and provokes 

curiosity, as participants attempt to view every part of the 

projected world they see, in the physical space. 

 

 

 

 

Figure 3. Layered images/videos  
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3.1. Spatial Exploration & Cooperation  

In the installation, participants physically walking through 

projected images, can lead them to other images. This is 

done through placing photos and videos with transparencies 

distant from each other, within Unity. The experience that 

people get is similar to that of maneuvering through a 

garden or forest. Once reaching past the threshold of one 

image, you find another, like walking through leaves or tall 

grass. 

The experience itself tests a persons’ visual-spatial 

abilities, in a space that doesn’t exist. They guide 

themselves through what is usually a clear space, that is 

only brought to life through the projections and they 

explore the digital environment within the physical world. 

Just as a person would guide themselves through an 

unfamiliar city, they eventually orient themselves in the 

new environment [8]. They begin to recall where certain 

flowers are positioned and follow the direction and 

movement of the butterflies. Flora stimulates the cognitive 

ability by mentally constructing the projected space, but 

also elicits curiosity, surprise and excitement. 

Through the cooperative hand-held projection system, 

it increases the audience’s engagement and participation, 

as they navigate together. One projector is given a slightly 

different environment than the other, where flowers can be 

found offset than in the other. This becomes a loose 

representation of how one’s memory of a location can be 

slightly off from the original experience. It becomes a 

question of whether something was real or imagined and 

the accuracy of it [9]. 

4. IMPLEMENTATION 

4.1. Animated Images 

The footage used within the installation were referenced 

from online videos, with an applied effect to mimic 

watercolor. The process was done with AfterEffects 

through a combination of filters and layer blending modes 

applied to each footage.  

 

 

Figure 4. Mini projector mounted to Vive controller.  

4.2. HTC Vive & Unity 

Flora utilizes the HTC Vive system in order to get full 

room-scale tracking. However, instead of using the head-

mounted displays (HMD), a mini projector is mounted to 

one of the tracked controllers [Figure 4]. This allows for 

the positioning of the projector to be tracked throughout 

the space. The second tracked controller also has a mini 

projector attached to it to allow for dual-interaction. 

Within the game engine, Unity, a virtual camera is 

placed at the same location, as the projector, relative to the 

controller. This ensures that the projector and the camera 

are both aligned to the same view. To achieve a one to one 

mapping, the field of view of the camera needs to be 

adjusted to match the projector’s throw ratio. Aligning the 

digital content with the soft rocks was done by placing 

tracked controllers next to the physical objects. This gave 

us the in-engine coordinates and allowed us to place the 

digital content in the correct location.  

Benefits to using this system has been the allowance 

of real time adjustments of the virtual space compared to 

the projected images within the physical space. By making 

the necessary changes within Unity, it was easy to run the 

scene and see how well it projected onto the physical space. 

A minor difficulty with the dual-projector system has been 

the need to build the scene in order for it to work. We were 

not able to test the two tracked controllers within the 

running scene at once. 

5. CONCLUSION 

Flora explores the concept of episodic memory through 

physical exploration within a mixed reality space. It utilizes 

a technology that is otherwise individualistic, much like 

how memory is, but instead makes it into a shared 

experience. This will be expanded further to have a more 

engaging physical space and enhancing the participant’s 

experience by giving them some control over the virtual 

environment displayed. 
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