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A B S T R A C T   A R T I C L E   I N F O 

Mixed Reality is a technology that combines the real world 
with the virtual world. Merging these two worlds will form a 
new environment where each object from each world can 
interact with each other. This technology will offer a different 
user experience depending on how it is used, including digital 
games. This paper will discuss how to construct the card 
along with its mechanism of movement that used in YU-GI-
OH game and its implementation on mixed reality 
technology using the HoloLens platform. The game be 
integrated to HoloLens until view stage. 
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1. INTRODUCTION 

Nowadays, traditional games are losing its charm to video games (Yilmaz et al., 2022). 
Today’s generation are more familiar with video games due to its more appealing graphics. 
Other reasons are traditional games lack the ability to produce complex audio and 
animation, the ability to play the game online on the Internet, and the availability to play 
the games. 

Although video games are more attractive than traditional games, not all the videos 
games are popular to users (Shin, 2019). Several reasons for that are the originality and the 
complexity of the gameplay (Demaine et al., 2016 ), and the complexity of the graphics that 
offered by the games. The more original and complex the gameplay, and the more complex 
the graphics offered by the games, the more popular the games(Martinez and Lambert, 
2022). In short, one way to make the games successful is offering new and complex user 
experience to the user(Granek et al., 2010). Some of the easiest ways to prove that are how 
many people are downloading and how many positive reviews for the game. 
There are several numbers of games that have been existed since a few years ago but the 
user experience offered from the updated version does not have much different from the 
old version, one of them is YU-GI-OH game (Silva, 2019). In order for YU-GI-OH game to 
increase the number of people downloading or positive reviews, a significant enhancement 
in user experience is required compared to previous versions. By using mixed reality 
technology in YU-GI-OH game, it will revolutionize the game itself. The project in this paper 
will focus on graphic improvement in YU-GI-OH game by using HoloLens. The paper itself 
will discuss how to create the cards that are used in YU-GI-OH game in mixed reality form. 
In this project, the integration of games into HoloLens only reaches game visualization stage 
in mixed reality form. 

 

1.1 Mixed Reality 

Mixed reality is the merging of the real and virtual worlds to produce new environments 
and visualizations, where physical and digital objects coexist and interact in real time (Rusli 
and Sunar). To produce mixed reality world, it takes three basic components (Kress and 
Chatterjee, 2020), which are humans, computers, and environment (shown in Figure 1). 
Mixed reality does not exclusively take place in either the physical or virtual world (Müller 
et al., 2017), but is a combination of the real world and the virtual world where the 
combination includes augmented reality and virtual reality using immersive technology 
(Kaplan et al., 2021). In other word, mixed reality let u interact with and manipulate both 
physical and virtual items and environments, using next-generation sensing and imaging 
technologies (Milgram and Kishino, 1994). Fig. 2 shows the spectrum in which mixed reality 
works. Mixed Reality is the next evolution in human, computer and environmental 
interactions and opens up the possibilities that were previously limited to our 
imagination(Pan et al, 2006). This is possible because the advances in computer vision, 
graphics processing power, display technology, and input systems open boundaries that 
could not be achieved before (Garon et al., 2016) 
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Figure 1 : The Form of Mixed Reality 

 

 

 
Figure 2 : The mixed reality spectrum 

 

1.2 YU-GI-OH Trading Card Game 

YU-GI-OH is a Japanese manga series about gaming (Papista, 2022) written and 
illustrated by (see : https://www.yugioh-card.com/en/about/parents_what-is-ygo). The 
series talk about the main characters (MC) that face some enemies and problems and solve 
it by playing games. The problems and enemies are different for each series (currently there 
are 6 series), but the MC always solve it by playing games. At early of first series, various 
types of games are played. However, the games that played from the middle of first series 
until the current series become one type, which is YUGI-OH! Duel Monster (Papista, 2022). 

 
YU-GI-OH! Duel Monster is a Trading Card Game (TCG) where there are 2 players who 

have 40 cards in their decks and 4000 life points for each player (Demaine et al., 2016 ). 
Both players fight in an arena by contesting monster cards, spell cards and trap cards that 
are owned by each player to reduce the opponent's life point for each turn. A player loses 
if: 
• Life Point <= 0 

Each player's life point will be reduced when the player receives an attack from an 
enemy monster or is hit by a spell or trap card. If the player’s Life Point becomes 0 or 
less, the player will lose 

• Cannot draw card 

Each turn, one player draws at least 1 card from deck to his hand. If the player cannot 
draw cards (number of cards on deck = 0), the player will lose. 

• Surrender (surrender) 

The player declares that he cannot continue the game. 

YU-GI-OH! Trading Card Game adapt YU-GI-OH! Duel Monster. Either the traditional 
types or the video games types, the gameplay follows the YU-GI-OH! Duel Monster with a 
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few changes. Although this game is one of the famous game series, the user experience 
offered by the newer version is not much different from the older version (Chagas et al., 
2020). The improvement for each series is either change slightly the gameplay, or improve 
the game graphic (but the game still in 2D form). Fig. 3, 4, 5, and 6 show the game changes 
in each series (These figures limited only for the games that adapt YU-GI-OH! Duel Monster 
and release not only in Japan). 

 
 

Figure 3 : Yu-Gi-Oh! Dark Duel Stories 

 

 

Figure  4. YU-GI-OH! Forbidden Memories (Second Series) (Dey, et al., 
2016) . 

 

 
Figure 5. Yu-Gi-Oh! Power of Chaos: Yugi the Destiny (Seventh Series). 
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Figure 6. Fortieth Series (Sakamato and Nakajima, et al, 2013). 

1.3. Game Popularity 

One indication of the success of a game can be seen through the level of popularity of 
the game (Chung et al). The more popular a game is, the more successful the game. There 
are many parameters that can be used to measure the level of popularity of a game (Rutz et 
al., 2019). Among the many parameters, the most common and most easily is the total 
number of downloads and reviews of the game itself. Table 1 and 2 show the level of 
popularity of a game with the number of downloads and reviews. The data in these table 
were collected on October 2018. 

 
TABLE 1 Top 3 grossing game by all genre  

 

Games Total Review Total Downloads Genre 

Mobile Legend 8944447 100000000++ Action 

Free Fire 7633516 100000000++ Action 

Lords Mobile: 
Battle of 
Empire 

 

3299387 

 

100000000++ 

 

Action 
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TABLE II. Top 3 grossing game (genre: music) in Google Play Store. 

 
Games Total Review Total Downloads Genre 

AuSuperstar- Ayo sing and dance 
 

13758 

 

500000++ 

 

Music 

AyoDance Mobile 39944 500000++ Music 

BanG Dream! Girls Band Party! 
 

38921 

 

1000000++ 

 

Music 

 

From the Table 1 and Table 2, it can be seen that the games that enter the top grossing 
game have a total download and total review far more than the games that do not enter the 
top grossing game. In other words, the popularity of a game is directly proportional to the 
number of game downloads and reviews (Zendle et al., 2020). 

 
Also, from the Table 1 and Table 2, it appears that action games are far more popular 

compared to music games. One reason is that action games have far more complexity than 
music games (Bustamante et al., 2020 ), so the user experience offered by action games is 
far more than music games. In other words, the level of popularity of a game will be higher 
if the user experience offered by the game is more complex (Blow, 2004) 
 

Microsoft HoloLens is a mixed reality-based smart glasses developed and produced by 
Microsoft (Mitsuno et al., 2019). Microsoft HoloLens is also known as the Baraboo Project, 
where the project is still under development. However, HoloLens was the first head-
mounted display running the Windows Mixed Reality Platform under the Windows 10 
computer operating system (Moro et al., 2021). The result of mixed reality implementation 
by using HoloLens is shown at Figure 7. 

 

 

Figure 7. Example of Mixed Reality implementation by using HoloLens 
(Wetzel et al., 2008)  

 
 

2. SYSTEM DESIGN 
In this project, there are 2 designs. First is card construction, the second is card movement 

mechanism. Card construction is about what type of card and what variable that is needed 
to construct a card. On the other hand, card movement mechanism is about how the card is 
moved and what effect if the card is moved. Card movement mechanism divided by 3: Open 
Card, Rotate Card, Flip Card. 
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2.1 Card Construction 

There are 3 types of cards made: 

• Monster Cards 

Monster cards are cards used to summon monsters to the arena. Monster cards are used 
to attack opponents or defend against opponents' attacks. 

• Spell Card 

Spell card is a card used to activate magic into the arena. 

• Trap Card 

Trap card is a card used to activate a trap into the arena. 

The cards that are made have a variety of variables, including: 

Table 3. Card construction variables 
 

Card Variable Monster Card Spell Card Trap Card 

Card Name ✓ ✓ ✓ 

Type 
Card 

✓ 
(Monster) 

✓ 
(Spell) 

✓ 
(Trap) 

Type of Monster ✓ - - 

Monster Shape ✓ - - 

Monster Attribute ✓ - - 

Attack Point ✓ - - 

Defend Point ✓ - - 

Card 
Level 

✓ - - 

Type of Spell - ✓ ✓ 

Type of Trap - ✓ ✓ 

Card 
Effect 

- ✓ ✓ 

How to activate the 
Effect 

- ✓ ✓ 

 
2.2 Card Movement Mechanism  

1. Card Open 

Card open is mechanism of card movement that only happens when the card is in the 
arena and the face of the card faces up. This mechanism activates the selected card. 
The activation card has different effects according to the type of card where: 

• Monster Cards 

Opening the monster card will make the monster summoned (summon) to the arena. 
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• Spell and Trap Cards 

Opening a spell or trap card activates the effect of the card being opened. 

2. Card Rotation 

Card rotation is a mechanism of card movement where the card can only be rotated 
at the direction 12 o'clock and 9 o’clock. The rotation of the card can only be done by 
monster cards where: 

• 12 o'clock position = monsters in attack mode. 

• 9 o'clock position = monsters in defense mode. 

This mechanism happens when the game receives input button on the monster card. 

3. Card Flip 

Card flip is a mechanism of card movement where the card can only be rotated from 
a closed (inactive / set) to an open (active / activation) state. Flip cards can only be done 
when the game input button on the closed card only. 

 

3. SYSTEM IMPLEMENTATION 

There are several points that will be achieved in this project: 

• Card Construction 

• Card Movement Mechanism 

• Integration to HoloLens 

3.1 Monster Card 

There are seven variables that is needed in order to construct monster card. The 
variable is shown at Figure 8 and Figure 9 show the monster card that already has 
been constructed. 

 

 
Figure 8. Monster Card Detail (monster: Dark Magician) 
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Figure 9. Monster Card Condition when Summoned on Arena (monster: 

Dark Magician) 
 

Every monster has different data for the same variable. The differences will change the 
card appearance depend on the data. Figure 10, Figure 11, and Figure 12 show how every 
monster affect the card appearance. 

 

 
Figure 10. Monster Card (monster: Blue Eyes White Dragon) 
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Figure 11. Monster Card (monster: Dark Magician) 

 

 

Figure 12. Monster Card (monster: Red Eyes) 

 

 

https://doi.org/10.17509/seict.v3i2


105 | Journal of Software Engineering, Information and Communication Technology (SEICT), Volume 3 

Issue 2, December 2022 Pages 95-114 

DOI: https://doi.org/10.17509/seict.v3i2   
p- ISSN 2774-1656 e- ISSN 2774-1699 

The movement mechanism of a monster card while in the arena consists of: 

• Monster cards can be set in open or closed state. Monster cards can be rotated towards 
12 o’clock (attack position) or 9 o’clock (defence position). 

• Monster cards can only be flipped from closed to open state. 

When a monster is placed in a closed position, the card will perform flip attack 
mechanism (the position of the open card in attack mode) when receiving input from 
button/player, and will perform flip defence mechanism (the position of the open card 
in defence mode) when attacked by the opponent's monster card. All the movement 
mechanism for the monster card is shown in Figure 13, Figure 14, Figure 15, and Figure 
16. 

 
Figure 13. Monster Card in close state and attack position (monster: Dark Magician) 

 

 
Figure 14. Monster Card in close state and defend position (monster: Dark Magician) 

 

 
Figure 15. Monster Card in open state and attack position (monster: Dark Magician) 
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Figure 16. Monster Card in open state and defend position (monster: Dark Magician) 

 
Monster card has “monster shape” variable. This variable includes the monster design 

in 3D form and the animation while the monster is attacking the enemies. All monsters in 
this project only have monster design, excluding “Red Eyes Black Dragon” which already 
has monster design and attacking animation. Fig 17, 18, and 19 show “monster shape” 
variable for by using “Red Eyes Black Dragon” Data. 

 

 
Figure 17. Monster Card + Monster Design in 3D form (monster: Red 

Eyes Black Dragon) 
 
 

 
Figure 18. Monster in idle form (monster: Red Eyes Black Dragon) 

 
 

 
Figure 19. Monster in attacking form (monster: Red Eyes Black Dragon) 
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All the movement mechanism for monster card can be run and have no issue during 
running the mechanism. This means the monster card is ready to use in 2D platform. 
However, the 3D monster shape is still in simple form and the monster still doesn’t have 
attacking animation, excluding “Red Eyes Black Dragon” monster. However, this card can 
be integrated in HoloLens although it is only in view stage. 

A. Spell Card 

There are four variables that is needed in order to construct spell card. The variables are 
shown at Table 3. Figure 20 and Figure 21 show the spell card that already has been 
constructed. 

 
Figure 20. Spell Card Detail (spell: Black Hole) 

 

 
Figure 21. Spell Card Condition when Summoned on Arena (spell: Black Hole) 

 
 

 
Figure 22. Spell Card (spell: Black Hole) 
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Figure 23. Spell Card (spell: Monster Reborn) 
 

Every spell has different data for the same variable. The differences will change the card 
appearance depend on the data. Figure 22 and Figure 23 show how every spell affect the 
card appearance. 

 

 

Figure 24. Spell Card in close state (spell: Black Hole) 
 

 

 
Figure 25. Spell Card in open state (spell: Black Hole)  

The movement mechanism of a spell card while in the arena consists of: 
• Spell cards can be set in open or closed state. 

• Spell cards cannot be rotated. 

• Spell cards position can only be in 12 o'clock. 

• Spell cards can only be flipped from closed to open state. 

All the movement mechanism for the spell card is shown in Figure 24 and Figure 25. 
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Figure 26. Trap Card Detail (trap: Trap Hole) 
 

 
Figure 27. Trap Card Condition when Summoned on Arena (trap: Trap Hole) 

 
Every trap has different data for the same variable. The differences will change the card 

appearance depend on the data. Figure 28 and Figure 29 show how every trap affect the 
card appearance. 
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Figure 28. Trap Card (trap: Trap Hole) 

 

 
Figure 29. Trap Card (trap: Trap Hole) 

The movement mechanism of a spell card while in the arena consists of: 
• Trap cards can be set in open or closed state. 

• Trap cards cannot be rotated. 

• Trap cards position can only be in 12 o'clock. 

• Trap cards can only be flipped from closed to open state. 

All the movement mechanism for the spell card is shown in Figure 30 and Figure 31. 
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Figure 30. Trap Card in close state (trap: Trap Hole) 

 

 
Figure 31. Trap Card in open state (trap: Trap Hole) 

 
All the movement mechanism for trap card can be run and have no issue during running 

the mechanism. This means the trap card is ready to use in 2D platform. However, the 3D 
trap card effect is still in simple form (Nasri et al., 2020). This card also can be integrated in 
HoloLens although it is only in view stage. The view stage for this project is shown in Fig. 
32. 

 
Figure 32 HoloLens view stage 
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Table 4. The card implementation using HoloLens (view stage) 

Card Mechanism Monster Card Spell Card Trap Card 

Card Construction 

Card Name Done Done Done 

Type Card Done Done Done 

Type of Monster 
Done - - 

Monster Shape Done (one monster) 
- - 

Monster attacking 
animation Done (one monster)  

- 
 

- 

Monster Attribute 
Done - - 

Attack Point Done - - 

Defend Point Done - - 

Card Level Done - - 

Type of Spell - Done Done 

Type of Trap - Done Done 

Card Effect - Unfinished Unfinished 

How to 
activate the Effect 

 
- 

 
Half-finished 

 
Half-finished 

Card Movement Mechanism 

Card Open Done Done Done 

Card Rotation Done Done Done 

Card Flip Done Done Done 

HoloLens Implementation 

HoloLens Unfinished Unfinished Unfinished 

 

4. CONCLUSION 

From the project result, the card movement mechanism is working well. The card 
construction is working well too, although there are some variables that is unfinished or 
half finished. The half-finished or unfinished variable is the variable which are related to 
3D-Animation. At this point, the cards are ready to use in 2D games. 

There are several points that lacks in this project, including: 

• The shape for every monster, excluding red eyes black dragon is still imperfect. 

• The animation of monster attacks, spell and trap card effects that still cannot be 
realized. HoloLens integration only in view stage.  

• These deficiencies can be used as basis for further development. 
 
 
 

https://doi.org/10.17509/seict.v3i2


113 | Journal of Software Engineering, Information and Communication Technology (SEICT), Volume 3 

Issue 2, December 2022 Pages 95-114 

DOI: https://doi.org/10.17509/seict.v3i2   
p- ISSN 2774-1656 e- ISSN 2774-1699 

5. AUTHOR’S NOTE 
The authors declare that there is no conflict of interest regarding the publication of this 

article. Authors confirmed that the paper was free of plagiarism. 
 
6. REFERENCES 
 
Blow, J. (2004). Game Development: Harder than you think: ten or twenty years ago it was all 

fun and games. Now it’s blood, sweat, and code. Queue, 1(10), 28-37. 

Bustamante, A. S., Schlesinger, M., Begolli, K. N., Golinkoff, R. M., Shahidi, N., Zonji, S., ... and 
Hirsh-Pasek, K. (2020). More than just a game: Transforming social interaction and STEM 
play with Parkopolis. Developmental Psychology, 56(6), 1041. 

Dindar, M. (2018). An empirical study on gender, video game play, academic success and 
complex problem solving skills. Computers and Education, 125, 39-52. 

dos Santos Chagas, C. M., Melo, G. R. S., Botelho, R. B. A., and Toral, N. (2020). Effects of the 
Rango Cards game intervention on food consumption, nutritional knowledge and self-
efficacy in the adoption of healthy eating practices of high school students: a cluster 
randomised controlled trial. Public Health Nutrition, 23(13), 2424-2433. 

Granek, J. A., Gorbet, D. J., and Sergio, L. E. (2010). Extensive video-game experience alters 
cortical networks for complex visuomotor transformations. Cortex, 46(9), 1165-1177. 

Kaplan, A. D., Cruit, J., Endsley, M., Beers, S. M., Sawyer, B. D., and Hancock, P. A. (2021). The 
effects of virtual reality, augmented reality, and mixed reality as training enhancement 
methods: A meta-analysis. Human factors, 63(4), 706-726. 

Kress, B. C., and Chatterjee, I. (2020). Waveguide combiners for mixed reality headsets: a 
nanophotonics design perspective. Nanophotonics, 10(1), 41-74. 

Martinez, L., Gimenes, M., and Lambert, E. (2022). Entertainment video games for academic 
learning: A systematic review. Journal of Educational Computing Research, 60(5), 1083-
1109. 

Milgram, P., and Kishino, F. (1994). A taxonomy of mixed reality visual displays. IEICE 
TRANSACTIONS on Information and Systems, 77(12), 1321-1329. 

Mitsuno, D., Ueda, K., Hirota, Y., and Ogino, M. (2019). Effective application of mixed reality 
device HoloLens: simple manual alignment of surgical field and holograms. Plastic and 
reconstructive surgery, 143(2), 647-651. 

Moro, C., Phelps, C., Redmond, P., and Stromberga, Z. (2021). HoloLens and mobile 
augmented reality in medical and health science education: A randomised controlled 
trial. British Journal of Educational Technology, 52(2), 680-694. 

Müller, D., Bruns, F. W., Erbe, H. H., Robben, B., and Yoo, Y. H. (2007). Mixed reality learning 
spaces for collaborative experimentation: A challenge for engineering education and 
training. International Journal of Online Engineering (iJOE), 3(4), 15-19. 

Nasri, N., Orts-Escolano, S., and Cazorla, M. (2020). An semg-controlled 3d game for 
rehabilitation therapies: Real-time time hand gesture recognition using deep learning 
techniques. Sensors, 20(22), 6451. 

https://doi.org/10.17509/seict.v3i2


Gunova., Mixed Reality Game YU-GI-OH  | 114 

DOI: https://doi.org/10.17509/seict.v3i2  
p- ISSN 2744-1656 e- ISSN 2774-1699 

Pan, Z., Cheok, A. D., Yang, H., Zhu, J., and Shi, J. (2006). Virtual reality and mixed reality for 
virtual learning environments. Computers and graphics, 30(1), 20-28. 

Papišta, Ž. (2022). Conceptual metaphor in trading card games: The case of Yu-Gi-Oh!. Review 
of cognitive linguistics, 20(2), 504-529. 

Park, E., Baek, S., Ohm, J., and Chang, H. J. (2014). Determinants of player acceptance of 
mobile social network games: An application of extended technology acceptance 
model. Telematics and Informatics, 31(1), 3-15. 

Rutz, O., Aravindakshan, A., and Rubel, O. (2019). Measuring and forecasting mobile game 
app engagement. International Journal of Research in Marketing, 36(2), 185-199. 

Shin, D. (2019). How does immersion work in augmented reality games? A user-centric view 
of immersion and engagement. Information, Communication and Society, 22(9), 1212-
1229. 

Silva, D. D. J. (2019). YU-GI-OH: jogando com a Matemática. Revista de Educação Matemática 
(REMat), 16(22), 299-307. 

Zendle, D., Meyer, R., Cairns, P., Waters, S., and Ballou, N. (2020). The prevalence of loot 
boxes in mobile and desktop games. Addiction, 115(9), 1768-1772. 

https://doi.org/10.17509/seict.v3i2

	Violla Gunova

