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Abstract

AR gaming has emerged to be an interactive entertainment sector. combining digital information with the
real world by effectively having real-time and location-aware technologies. The proposed paper will
include case study-based discussion of some AR games concentrating on their genre categorization,
establishment of features of games, and technological frameworks. Drawing based on prior art literature
(Azuma, 1997; Carmigniani et al., 2011), this paper examines a variety half a dozen games, such as
Pokemon GO, knightfall AR, and zombies, run to get a clear idea of how AR implementations differ in
the narrative design, in interaction with the player and in the properties of the device. By division of games
by genre and the identification of basic mechanics like geolocation and object tracking, immersive
storytelling, this study provides organization of an overview of the AR gaming landscape. The research is
a platform to the upcoming research about AR game development and assists both developers and
researchers in getting acquainted with the existing tendencies in developing AR games. deployment.
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1. INTRODUCTION

Augmented Reality (AR) is the technology that superimposes the computer-generated content onto the
real one. These two types of visualizations are both referred to as AR since they are capable of doing real-
time integration of the digital content with reality in most cases three-dimensional and interactively
(Azuma, 1997). The AR has several other uses, but it has also and in particular influenced the game market
that has traditionally simulated the use of technology and its adoption by consumers (Carmigniani et al.,
2011). AR games with the help of mobile sensors, geolocation, and spatial recognition become better
integrated into real situations and can offer a more cross-believable virtual experience (Billinghurst et al.,
2015). Although there are more and more AR games on the market, no technological and experiential
development review that would be based on the needs of the gamer is found, Previous reviews of the AR
domain, such as Azuma’s (1997) foundational work, excluded games entirely. While some case-based
studies have explored individual AR games (e.g., Laine, 2018), there is still no consolidated framework
assessing recent developments across entertainment and serious AR games. This paper addresses this gap
by reviewing prominent AR games Pokémon GO, Zombies, Run! Angry Birds AR: Isle of Pigs, My Town,
AR Defender, Invizimals, AR Battle Commander, Jurassic World Alive, The Walking Dead: Our World,
and Art of Defense. Through a multiple case study approach, the paper identifies design patterns,
technological innovations, and genre-specific trends. The aim is to inform both academic researchers and
commercial developers: the former by identifying research gaps, and the latter by highlighting
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commercially viable mechanics and underexplored genres. The structure of the paper is as follows: the
next section reviews key developments in entertainment AR games, followed by serious games. Then, a
cross-case analysis synthesizes trends and challenges, and the final section offers conclusions and
recommendations for future AR game development.

2. AUGMENTED REALITY GAMES

Augmented Reality (AR) games have emerged as transformative tools in both entertainment and
educational contexts, seamlessly blending virtual content with the physical world to create immersive and
interactive experiences. One notable development in this domain is the use of touch-less motion interaction
on vision-based wearable devices, which allows players to engage with AR games without physical
contact, enhancing both usability and social acceptability (Lv et al., 2015). AR games have also been
recognized for their ability to reshape everyday life by introducing elements of gamification, presence,
and immersion, thus creating new forms of interaction and behavior shaped by game transfer phenomena
(Atiker, 2022). AR simulations have been reported to be promising in educational practice within the in
the case of Environmental Detectives, to assist students to learn scientific concepts by connecting school
material with lived experiences and social routines (Squire et al., 2007). On outdoor AR applications,
geolocative raycasting, and the advancements in this field allowed creating realistic fields of view by using
real-time recognition of buildings and improved the level of immersion and accuracy of user spatial
positioning greatly (Kasapakis et al., 2016). Moreover, the example of Pokmon Go games demonstrates
the way to combine digital aspects and real life in AR, but do not lose the linkage to the narrative of
fictional games, which shape the daily spatial experience of the players (Liberati, 2017). In contrast to
Virtual Reality (VR), AR has a more open platform as it creates digital images that overlap with reality to
provide deeper interactive multiplayer adventures (Begum et al., 2023). In order to make development of
AR games more efficient, a domain-specific language argDSL has been introduced thereby offering the
developer means to configure features related to logic, physics, and visual display within AR games
(Campos-Lopez et al., 2024). The value of presence and similar terms, such as immersion, engagement,
embodiment, and telepresence, have also been reported in the systematic review of AR games in the
context of various devices and user situations (Marto et al., 2022). Moreover, the use of AR has enabled
the establishment of emotional and communicative relations between the players and avatars through the
integration of real and virtual objects to produce an interactive empathy (Luz et al., 2008). Such
developments notwithstanding, there is still a lack of research on collaborative work in AR, especially
with respect to integrating heterogeneous hardware and sharing 3D data, which points to potential research
directions (Sereno et al., 2020).

3. REVIEW OF LITERATURE

Augmented reality gaming concerns itself with leading the player in four manifestations; physical,
emotional, social and mental. Physically, it means motion of body and spatial contact; emotionally,
excitement and tension, socially, real-time and contacting other players, and mentally it tests the players
through problem-solving and requiring thinking. All of these dimensions influence the immersion quality
and satisfaction of the player in games in AR (Stapleton et al., 2002). The Reality Virtual Continuum is a
concept used as the basis of how the environment might be what is completely physical to that which is
completely virtual and mixed reality technologies are seen to provide a way of having the extreme ends
of the reality virtual continuum and then overlap the two ends so that the user engages more with the
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entertainment scenario (Milgram & Kishino, 1994). Shared augmented reality games have shown that AR
potentially can produce immersive shared events that are simple to learn. A good case in point is AR2
Hockey that duplicates the original game of air hockey into a virtual world with real paddles to strike the
virtual puck ,Despite lacking haptic feedback, the game was reported to offer a natural and immersive
gameplay experience, suggesting that AR can effectively facilitate face-to-face multiplayer interaction
(Ohshima et al., 1998).

ARQuake is a pioneering example of outdoor augmented reality gaming, integrating a first-person shooter
game with a wearable AR system to allow players to interact with virtual enemies in real-world settings.
Players navigate the environment physically, using head-mounted displays and GPS-enabled wearable
computers, thereby extending gaming beyond confined indoor spaces and enabling context-aware,
location-based gameplay (Thomas et al., 2000). The development of AR Worms showcases the integration
of real-world tabletop interaction with computer-generated gaming elements. Using ARToolkit, OpenGL,
and head-mounted displays, this hybrid game allows players to experience a virtual game world layered
over a physical surface. Later versions incorporated interfaces such as PDAs and shared screens to enhance
usability and engagement, highlighting the importance of multi-platform integration in hybrid AR gaming
(Linton et al., 2004). The increasing prevalence of online and augmented reality gaming has led to growing
concerns about its psychological consequences. While some scholars caution against mislabeling highly
engaged gamers as addicts unless their behavior leads to significant dysfunction (Griffiths & Hunt, 1998),
other studies have found associations between problematic gaming and mental health conditions. Notably,
internet gaming addiction has been shown to correlate positively with symptoms of depression and anxiety
among adolescents (Ko et al., 2005). Adolescents are among the most active users of mobile technology
and social platforms, which directly influences their exposure to and participation in mobile and AR
gaming. Research indicates that teenagers make up a significant portion of mobile and online users, raising
questions about the impact of prolonged gaming and digital engagement on their social development and
psychological well-being (Nielsen, 2009).

4. Methodology

This study adopts a qualitative descriptive methodology grounded in a multiple case study design to
investigate recent Trends in augmented reality (AR) games from a gamer-centric perspective. The case
study approach is appropriate for exploring the complex and evolving nature of AR game design and
player interaction, particularly when focusing on contemporary phenomena within real-world contexts
(Yin, 2018). This research examines ten representative AR games Pokémon GO, Zombies, Run!, Angry
Birds AR: Isle of Pigs, My Town, AR Defender, Invizimals, AR Battle Commander, Jurassic World Alive,
The Walking Dead: Our World, and Art of Defense all selected for their technological diversity, player
base, and contributions to the evolution of AR gaming. The collection of data was done by documentation
and the digital artifact analysis of the official game documentation, developer blogs, gameplays, app store
metadata, player reviews, and scholarly publications in cases where they were available. The historical
content and technological plus were both important in the selection criteria of the games. Examples of
early handheld AR (utilizing a marker-based tracking) are Invizimals (Novarama, 2009) and AR Defender
(Int13,2010), and of what can be constructed with a more fully realized location-based, socially integrated
form of AR games, Pokmon GO (Niantic, 2016) and The Walking Dead: Our World (Next Games, 2018).
Recent titles like Angry Birds AR: Isle of Pigs and Art of Defense showcase spatial mapping and surface
recognition made possible by ARKit and ARCore frameworks, demonstrating the transition to more
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immersive and persistent AR environments (LaViola et al., 2017). Each game was treated as an individual
case, and analyzed using thematic analysis to uncover patterns in game design, player interaction, and
technological implementation. Following Braun and Clarke (2006) six-phase process, the analysis
gesture-based

99 ¢¢

involved familiarization with each game, initial coding of data (e.g., “location-based play,
interaction,” “AR object persistence”), identification of themes, review and refinement of themes, and
interpretation in the context of player experience. This process enabled the construction of cross-case
themes such as immersive real-world integration, narrative-driven play, embodied movement, and social
augmentation, which were examined through the lens of gamer engagement and interactivity (Hamari et
al., 2019; Paavilainen et al., 2017).

The study prioritizes the gamer’s perspective, focusing on how users interact with the AR layer, how
gameplay is enhanced through physical-digital convergence, and how technological affordances shape
player motivation and satisfaction. For instance, Zombies, Run! exemplifies gamified physical activity
through audio storytelling and GPS-based tracking, whereas My Town introduces AR for children’s
creative and educational play. The chosen games span various genres location-based RPGs, fitness apps,
tower defense, and action games allowing for a nuanced understanding of AR’s adaptability across
contexts and demographics. Ethical considerations were minimal, as the study did not involve human
participants. All data were drawn from publicly available sources and appropriately cited. However,
ethical rigor was maintained by ensuring that interpretations were grounded in the original content and
that all third-party content was referenced in accordance with academic standards. The trustworthiness of
the study was reinforced through methodological transparency, triangulation of data sources, and detailed
case descriptions to support transferability (Lincoln & Guba, 1985). By drawing insights from a curated
selection of landmark and emerging AR games, this case study-based methodology provides a robust
foundation for understanding how AR innovations are reshaping the gaming landscape from the player’s
point of view. It also highlights key trajectories in AR game development, such as the shift toward
persistent, social, and spatially responsive experiences.

S. Games Studied

5.1 Pokémon GO

Pokémon GO is an augmented reality (AR) mobile game developed by Niantic in collaboration with
Nintendo. Utilizing geolocation technology, it overlays gameplay onto the physical world, requiring
players to explore real-world locations to catch Pokémon, collect items, and engage in team-based battles.
The game promotes physical activity and social engagement by encouraging players to move around and
interact with both the environment and fellow players. Although it includes optional in-app purchases, the
core experience remains accessible without payment. The game fosters a cooperative and respectful
atmosphere, counteracting the toxic behavior often found in online gaming. While some have criticized
the franchise for allegedly promoting animal cruelty, Pokémon GO portrays Pokémon as willing partners
who aid players in various missions, reinforcing themes of friendship, care, and teamwork (Niantic, 2023).
5.2 Zombies, Run!

Zombies, run! is a fitness application that gamifies exercise by immersing users in a post-apocalyptic
narrative. Designed by Six to Start and Naomi Alderman, the app transforms jogging, walking, or treadmill
sessions into missions where users act as "Runner 5" for Abel Township, a fictional survivor settlement.
Using GPS, step counters, or constant pace tracking, the app dynamically delivers audio cues and narrative
elements. When "Zombie Chases" are activated, users must increase their pace to escape pursuing
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zombies, adding bursts of high-intensity interval training (HIIT) without disrupting the user's chosen route.
Many users report improved pace and endurance, attributing their motivation to the engaging story and
immersive sound design (Six to Start, 2020).

5.3 Angry Birds AR: Isle of Pigs

Angry Birds AR: Isle of Pigs is an augmented reality adaptation of the popular Angry Birds franchise,
originally released as a VR game. Exclusive to iOS devices, it uses Apple’s ARKit to project the game’s
structures onto real-world surfaces. Players physically move around their environment to find weak points
in structures and launch birds at targets, adding spatial and physical interaction to traditional gameplay.
Despite mirroring its VR counterpart in content and mechanics, the AR version provides a uniquely
immersive experience by integrating game elements into the player’s immediate surroundings (Rovio,
2019).

5.4 My Town

My Town is a commercial AR social game for iOS that leverages GPS technology to let users virtually
own and interact with real-world locations. Players can drop virtual items and establish a presence in
specific geographic areas, simulating property ownership in a gamified environment. Although the AR
implementation does not overlay visuals directly onto video feeds, it conceptually augments the real world
via location-based interaction. Strategic partnerships, such as with H&M and the Travel Channel, have
allowed the game to distribute branded virtual items and drive physical store visits, showcasing a
marketing-oriented use of AR (My Town, 2010).

5.5 AR Defender

AR Defender is a casual mobile game available on iPhone that uses marker-based AR technology. Players
place a printed pattern in view of their smartphone’s camera, which enables the game to render a virtual
tower for players to defend using various weapons. Movement of the device serves as a control
mechanism, allowing players to aim and shoot at enemies. As one of the earlier AR titles on mobile, it
was praised for successfully delivering a complete and entertaining experience (Int13, 2010).

5.6 Invizimals

Invizimals is a location-based AR game developed for the PlayStation Portable (PSP). Players use the
PSP’s camera to detect printed markers placed in the physical world, which act as traps in the virtual
environment. It is a game aimed at catching and fighting the virtual beasts called the Invizimals. The game
was highly rated and it was one among the best sellers in Amazon UK showing the commercial feasibility
of the AR game play in hand held devices (Sony Computer Entertainment, 2009).

5.7 Art of Defense

Art of Defense is a game-testing multiplayer augmented reality board game combining the physical
tabletop experience with the virtual interface. Players scan areas on a game board previously marked with
a smart phone which are overlaid with augmented reality virtual towers and units. Here the game was
shown to be a hybrid game and the user studies respondents enjoyed it citing that it was alien and far
different than normal video games (Reitmayr & Drummond, 2006).

5.8 AR Battle Commander

AR Battle Commander is an experimental real-time strategy (RTS) game, which aims to research with a
video see-through head-mounted display (HMD). HUDs are used by the players to control units by means
of physical gestures and wearable glove, issuing the commands. The interactivity is further boosted by
GPS and motion sensors and they track the location of the user and the direction. The restricted view of
the system also resembles the mechanic of fog-of-war popularized in RTS games, providing a technical
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and a tactical challenge (Thomas et al., 2008).

5.9 Jurassic World Alive
Jurassic World Alive is the game by Ludia that utilizes the popular success of Pokemon GO and asks the
users to visit the real world to seek and obtain the virtual creatures in the form of dinosaurs. Although at
first the game was suspected of being just a clone, it stands out by exploiting the well-established Jurassic
Park franchise as well as having some unusual gameplay mechanics like producing hybrid species. Its

combination of branded content and geolocation and AR capabilities are a considered adjustment instead
of a low-hanging-fruit variant of the previous one (Ludia, 2018).

Game Title Genre Key Features Technology Used
Pokémon GO Geolocation-based AR,[Real-world exploration,|GPS, ARKIit/ARCore,
Casual Pokémon capture, battles, team{mobile sensors
play, item collection
Zombies, Run! Fitness, Narrative, AR|Story-driven missions, interval|GPS, step counter, mobile
Audio training, zombie chases, audiofaudio, location-based
immersion interaction
Angry Birds AR:|Puzzle, Casual AR Bird slinging, physicallApple ARKit, iOS camera,
Isle of Pigs movement, spatial interaction [real-world surface tracking
My Town Social, Location-based|Virtual property ownership,|GPS, mobile map overlay,
AR location-based item  drops,|virtual item system
marketing campaigns
AR Defender Tower Defense,|Device movement for aiming,|Marker-based AR, mobile
Marker-based AR printed markers, casual|camera, motion detection
shooting gameplay
Invizimals Creature collection, AR[Marker  tracking,  battling]Marker-based AR, PSP
RPG creatures, camera-based|camera, printed trap cards
hunting
Art of Defense Strategy, Board Game,|Hybrid board and digitalAR marker tracking, shared
Multiplayer AR gameplay, tower placement,jmobile interface
shared physical space
AR Battle|Real-time Strategy|Wearable glove control, HUD|GPS, HMD, wearable
Commander (RTS), Experimentalfinterface, fog-of-war element [glove, motion sensors
AR
Jurassic World|Geolocation-based AR,|Dinosaur  tracking,  hybrid|GPS, ARKIit/ARCore,
Alive Collection species  creation,  brandedjmobile camera, branded
content integration asset overlay

6. Interpretation of AR Games and Findings

Augmented Reality (AR) has encouraged the innovation of the interaction of the players with the digital
and the physical worlds through the integration of this usability into gaming. AR games use the real world
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as a space to create a game environment with a physical interaction and the digital content. This paper
discusses different AR games, their genre, use of technology and effects on the player experience. By
analyzing such games, we will notice that they go beyond conventional game usage, providing interactive
narrative-based games with a fitness component.

7. Genre Diversity and Blended Play Experiences

The investigated AR games represent a variety of genres, which is evidence of versatility of effectivity of
AR-based games in involving the players in various gaming experiences. The game Pokmon GO (Niantic,
2016) and Jurassic World Alive (Ludia, 2018) have game mechanics of geolocation, and these phenomena
are combined in mobile games, games of adventure in a mobile format with exploration and collection.
The outdoor type of game provided by such games helps to convert the physical world into a playing board
(Scholz, 2016). Equally, there is Zombies, Run! The game (Six to Start, 2012) combines exercising and
storytelling and provides its user with the added incentive of the zombie apocalypse in order to increase
the effectiveness of their cardiovascular activity. The fact that this game uses audio narration and actual
physical activity is an example of how immersive AR can be in terms of health and fitness (Fraser &
Waugh, 2020). Other games, like Angry Birds AR: Isle of Pigs (Rovio Entertainment, 2019) and AR
Defender (Cheetah Mobile, 2015), in contrast, use marker-based AR mechanics, i.e., have a design in
which the game actors control the digital objects in the physical surroundings. These games are oriented
to puzzle-solving and strategic gameplay and focus on the possibility of introducing a spatial awareness
and problem-solving within the casual gameplay, which AR represents. Since the genre is diverse, that
goes to show how vast is the potential of the AR in developing experiences that take a player to a physical
and mental level.

8. Technological Integration and Gameplay Mechanisms

The technological techniques in the games largely form the big picture and each game has different
technologies of AR so as to better increase interaction. Games that involve the use of geolocation such as
Pokmon GO and My Town (Sparqle, 2010) utilizes GPS functions to make the real-world locations the
hubs of playing, which encourages a person to explore their environment. Pokemon GO, specifically, is
designed on the Real-World platform created by Niantic that involves implementing the GPS function to
place digital animals in real-life places to motivate people to move through the real world (Niantic, 2016).
The other important technological feature is marker-based AR, which games such as Invizimals (Sony
Computer Entertainment, 2009) and AR Defender use. Such games involve an overlaying digital effect
being triggered by printed QR codes or marker patterns identified on the mobile device using its camera.
In that way, the physical space may be used as an interactive scenery, thus increasing user interaction with
space (Hoffman et al., 2017). In a more experimental setting, other games that practice such wearable
devices and motion sensors include AR Battle Commander (Bai et al., 2011) and Art of Defense (Zhao et
al., 2016) that allow users to interact with game features through hand movements and movement of the
head. Such technological breakthroughs imply that AR can become more immersive and implement a
greater level of interaction, which involves the entire body including moving around in the environment
in real-time.

9. Physical Interaction and User Engagement
The physical nature of the AR gaming is one of its toughest components. There are also games like Zombi
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es, Run! that promote exercise through a simple and yet effective way, by making players run or walk as
a condition of advancing the plot, and thus making ordinary exercises goal-related. There are speculations
that these types of games enhance performance and motivation since they give meaning to any physical
activity that can drive the level of user interaction (Mark et al., 2015). Likewise, Pokemon GO turns out
to encourage fitness because it encourages their users to explore by moving around geolocated hotspots to
capture Pokémon, thereby merging exercise with exploration (Scholz, 2016). Other games like Angry
Birds AR involve manipulation of virtual objects within the physics vicinity of the player. Such interaction
does not merely promote the body into motion, but also improves spatial thinking as the players have to
spend more time interpreting the space around themselves in order to successfully complete the puzzle
(Witt & Sugovic, 2012).

10. Narrative and Immersion

Not all the AR games are story-based, but the narrative developers like Zombies, Run! and Invizimals
have spent on going the extra mile with the use of AR technology in order to increase immersion. As
another example, in Zombies, Run! the players are constantly encouraged by audio narration which
changes depending on the pace of the player and creates an active interaction with the story. An excellent
demonstration of the potential of AR in erasing the boundaries between reality and fiction in the game is
the possibility of simulating a zombie apocalypse in real-time like it is presented in the game, thus allowing
a highly personalized experience to players (Fraser & Waugh, 2020). Conversely, Invizimals involves
marker-based AR that allows the capture and hunting of virtual creatures and in-game play with the real-
world settings. Overriding physical space with virtual creatures, the game allows constructing the
immersive world, which promotes interaction with digital and real-world material (Hoffman et al., 2017).

11. Commercial and Educational Applications

These AR games can be also highly commercial and educational. My Town is based on geolocation, where
the gamer can buy and own fake property in a real location, featuring an innovative way of commercial
and social interactions, which intersects with retail participation. The collaboration with such brands as
H&M indicates that AR can be used to promote marketing (Sparqle, 2010). Also, learning games in the
AR can impose the connection between real and virtual worlds, and use it to design a special learning
experience, e.g., Art of Defense game. The game provides the marker tracking feature, which helps
students to build towers and construct the tactical fortress, building the spirit of teamwork and problem-
solving (Zhao et al., 2016).

12. Limitations and Accessibility

Nevertheless, several drawbacks are related to the accessibility and the hardware requirements of AR
games despite all the given advantages. AR invizimals and AR Battle commander games use systems that
need special hardware, like hand-worn systems (i.e., head-mounted displays (HMDs) or motion-tracking
gloves) and these wearing devices may prove to be costly to many users (Bai et al., 2011). On the same
note, location-based games that depend on GPS and geolocation like Pokemon GO are unlikely to be
played in rural or remote locations where the infrastructure supporting geolocation game mechanics is
limited (Scholz, 2016).
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13.

Conclusion

AR games analysis clears up on how the AR technology enhances user interaction and engagement in
various genres. It is not limited to the gaming industry as AR can be used in the area of health, education,
and business domains: from fitness-related experiences in Zombies, Run! to geolocation-based exploration
in Pokemon GO and strategy games in Art of Defense.AR technology is already developing, and it is
likely to be applied to the realization of more involving, inclusive, and interactive gaming processes, as

well.
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