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Abstract. While loneliness in our real lives is increasingly recognized as hav-
ing dire physical, mental and emotional consequences, cooperative games have 
been shown to build empathy and provide positive social impact. In this paper, 
we present “The Woods”, a local cooperative, mixed-reality game using aug-
mented reality and 4-channel audio spatialization panning that provides players 
with face-to-face interactions in pursuit of a shared goal. This paper discusses 
the narrative, mechanical, and sonic components of the game, as well as the 
players’ experiences. The goal of our team is to develop a narrative-driven AR 
game that promotes collaborative problem-solving and engages players in an 
emergent physical and digital experience. 

Keywords: Networked AR, Cooperative Game, Multiplayer, Mixed Reality, 
Sonic Experience, Collaboration, Social Good. 

1 Introduction 

“The Woods” is a mixed-reality, two-player cooperative game that addresses the per-
ils of social isolation by promoting connections between people and actively engaging 
them through play. Using Augmented Reality (AR) and 4-channel audio spatialization 
panning, players choreograph their movement in real-world space while interacting 
with birds, clouds and other objects in virtual space. In pursuit of a shared goal, play-
ers experience an immersive sonic narrative of rumbling storm clouds and discon-
nected voices that culminate in stories of hope and reconciliation. The design intent 
behind “The Woods” is to illuminate human connections to others and to celebrate 
this through collaborative play while communicating the importance of fostering posi-
tive social interaction through face-to-face engagement and the power of the human 
voice. [1], [2], [3], [4] 
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2 Narrative 

The narrative of “The Woods” is built around the broken relationship of two adult 
brothers who have been separated and out of contact with each other for a considera-
ble amount of time. One of the brothers in a desperate attempt to reach out and recon-
cile with the other brother is heard leaving a voicemail. In the beginning of the game, 
players hear only fragments and distorted chunks of the message and are unable to 
decipher meaning or intent. However, as the game progresses through player collabo-
ration, the message becomes clearer. This narrative of reconciliation between these 
estranged brothers informs the mechanics of the game itself, with the players coordi-
nating their efforts to one another in pursuit of a common goal. The game is designed 
such that it is not enough for one player to do all of the work. Rather, success requires 
the combined work of both players. As players engage one another and contribute to 
the goal together, the game rewards them with the unfolding narrative of the brothers 
reconnecting to one another (see Figure 1). 

 

 
Fig. 1. Two players playing “The Woods” together 

3 Mechanics 

As a two-player game, “The Woods” is unique in how it enables players to physically 
collaborate with their whole bodies. A client-server model exists between the players’ 
phones and the Photon Unity Network where each client renders the game based on 
its shared positional data. We accomplish this by tracking the positions of each phone 
relative to an AR marker located on the floor as players move about the 12-foot diam-
eter game space with their positions synched over the network. Based on the calculat-
ed positions of each client, we connect the players together by placing a virtual branch 
at their midpoint (see Figures 2 and 3). As players move their phones through physi-
cal space, the branch simultaneously moves accordingly in virtual space. Thus, play-
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ers must choreograph their movement and, by extension, the branch to provide a 
perch for the virtual birds to land on. The game checks for collisions between the 
branch and two other virtual objects. If a collision occurs between the branch and a 
bird, then the bird will land on the branch and a new fragment of the aforementioned 
voicemail will play. Alternatively, if a collision occurs between the branch and a 
storm cloud, then a crash of thunder erupts, and any birds that had been caught scatter 
and fly away. Moreover, the flight path of the birds and clouds are randomly generat-
ed to maintain interest and avoid players exploiting the game. As a metaphor, these 
game mechanics are designed to parallel the narrative of the isolated brothers who are 
navigating their own obstacles in order to reconnect with one another. 

 

 
Fig. 2. In-game screenshots of “The Woods” 

 

 
Fig. 3. Systems diagram of “The Woods” 
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4 Comparison to Other AR Games 

“The Woods” promotes face-to-face interactions over screen-based interactions. It can 
only be played in person because the game is built upon the players’ adjacency to one 
another. Furthermore, the phone as an AR device is not the focus of interaction with 
the other player. After the start of the game, there is no direct interaction of the player 
with the phone other than holding it and using it as a viewport. In “The Woods”, the 
player’s interaction with the other player extends beyond the phone and into the space 
in which they are playing together. There are no touch-based or gesture-based interac-
tions. Rather, the primary purpose of the phone in “The Woods” is to provide the 
players with feedback and encourage verbal and physical collaboration as they nego-
tiate the game environment together, locating birds in flight, moving the branch to-
wards birds to provide a perch for them to land on, and evading storm clouds. 

5 Conclusion 

The strength of cooperative games is that they promote social interaction, build empa-
thy and improve personal relationships by encouraging players to work together to 
achieve a common objective. “The Woods” further expands this by promoting real-
world, physical space interactions over screen-based interactions, made possible 
through our unique design of AR and audio spatialization. By highlighting the im-
portance of physical interaction and collaboration, our intent is to provide a positive 
social impact by illuminating our human connections to one another through prompt-
ing our players to coordinate their efforts, discover what connects them, and work 
together in pursuit of shared goals. 

References 

1. Velez, John. Extending the theory of Bounded Generalized Reciprocity: An explanation of 
the social benefits of cooperative video game play. Computers in Human Behavior. 2015. 
48. 481-491.10.1016/j.chb.2015.02.015. 

2. Jin, B.,&Park, N (2013) Mobile voice communication and loneliness: Cell phone use and 
the social skills deficit hypothesis. New Media & Society, 15(7), 1094-1111. 
https://doi.org/10.1177/1461444812466715 

3. https://www.floridatechonline.com/blog/psychology/how-smartphones-
are-contributing-to-the-loneliness-epidemic/ 

4. Bekker T., Sturm J., Barakova E. 2004. 2nd workshop on Design for Social Interaction 
through Physical Play. In: Gross T. et al (eds) Human-Computer Interaction – INTERACT 
2009. Lecture Notes in Computer Science, vol 5727. Springer, Berlin, Heidelberg. 
http://doi.org/10.1007/978-3-03548-3_127  


