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Abstract. Recently, while the number of users who enjoy online games has
increased rapidly, the number of users of battle royale games has continued to
decline. This study aims to solve novice users’ departure problem in battle royale
genre through improving the user interface (UI).

First, the study conducted a research on UI trends of battle royale games
that are currently in service and carried out ideation of UI design for novice
users. Second, as an experimental game, Battleground was selected and built as a
simulator that can compare and evaluate the original UI and newly proposed UI
based on trend research. Finally, usability test was carried out on 50 participants,
the results were statistically analyzed and compared.

As a result, it is confirmed that the proposed UI has achieved high usability
for both novice and hardcore users. This suggests that the UI design proposed in
this study can maintain the hardcore contents of battle royale genre and also lower
the barriers to entry for novice users.

Keywords: Digital games · Online games · Hardcore games · Battle royale ·
User Interface

1 Introduction

1.1 Research Background

Recently, as the inflow phenomenon of new online game user is active, the game user
base is changing from hardcore users to inexperienced and novice users [1]. Therefore,
the importance of attracting and maintaining users is being emphasized, in a situation
where various genres of games are globally being released on various platforms simul-
taneously [2]. On the other hand, battle royale, which have become a popular genre
starting with Player Unknown’s Battleground (PUBG, Battleground) in 2017, are show-
ing a continuous decline in the number of game users. Battlegrounds, which once had
average of 1 million concurrent users currently maintains 300,000, while Apex Legends
and Ring of Elysium, which have released consecutively maintains average of 200,000,
and 250,000 [3]. Battle royale games are failing to maintain novice users due to genre
characteristics which has high barriers to entry and gives significant impact on stress
levels [4].
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1.2 Research Methods

This study aims to solve the question, “Can the departure problem of novice users
in the battle royale genre be resolved through user interface (UI) improvement?” and
approaches consists of three stages: UI trend research, prototyping and evaluation [5].
First, in UI trend research, three different shooting-based hardcore battle royale games
that are currently in service were selected. The UI design features of games were clas-
sified according to the heuristic evaluation by Jacob Nielsen [6]. Based on the classified
characteristics, the ideation of UI design that can enhance the learnability and efficiency
of novice users was carried out. Second, as an experiment game, Battleground was
selected, and built as a simulator that core experience of game is playable [7]. Also it
can compare and evaluate the original UI and newly proposed UI. Finally, based on
experimental results and usability test, UI improvement ideas of hardcore battle royale
game for novice users were proposed.

2 Hardcore Battle Royale Game

2.1 Usability Heuristics

Shooting-based battle royale games usually includes in-game weapon customization
systems. It runs through the Inventory UI and help users to upgrade their weapons in
a unique way. However, this system requires user to recognize and be familiar with
information of variety attachable parts for each weapons, which makes battle royale as
a hardcore genre.

Therefore, this study highlights the features captured from the UI trend research and
provides insight into some shortcoming features [8]. UI trend research was focused on
identifying the novice users’ pain point when executing inventory UI that are provided
in hardcore battle royal games. First, three different battle royale games (Battleground,
Apex Legend, andRing of Elysium)were selected, which have high concurrent users and
are registered in the popular category in Steam: Global online game digital distribution
service [9]. The classified UI features were defined in Table 1, according to the five
factors of heuristic evaluation.

Table 1. Usability heuristics of hardcore battle royale games

Usability heuristics Battleground Apex legend Ring of elysium

1 Visibility of system
status

Blur background &
80% screen usage

Blur background &
30% screen usage

Opacity background
& 50% screen usage

2 Consistency and
standards

Monochrome flat
rectangle

Black flat rectangle White flat rectangle

3 Recognition rather
than recall

Content highlight Content highlight &
color rating

Content highlight

(continued)
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Table 1. (continued)

Usability heuristics Battleground Apex legend Ring of elysium

4 Flexibility and
efficiency of use

Drag and drop
customization

Wheel and click
customization

Drag and drop
customization

5 Aesthetic and
minimalistic design

Simplified item
information

Simplified item
information

Simplified item
information

2.2 UI Design Trends

Battleground. Battleground’s inventoryUI is designedwith flat rectangle of solid color,
reduces users’ confusion with strong consistency. It also provides (1) content highlight
effect of compatible weapon slot which allows users to perform many tasks quick in
urgent situations.

Fig. 1. Battleground inventory UI

Apex Legend. Apex Legend’s Inventory UI is designed to help users easily recognize
the value of parts by dividing the performance of items and weapon parts with (1) Color
rating. It also provides automatic replacement of weapon parts in a situation of acquiring
high performance parts. This feature shortens the time of early farming and leads to a
fast pace of the game overall (Fig. 2).
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Fig. 2. Apex Legend inventory UI

Ring of Elysium. Ring of Elysium’s inventory UI is designed with flat rectangle with
white opacity, and (1) automatically classifies items and weapon parts when acquired.
The weapon customization slots intuitively deliver the type of parts that can be attached
and whether it is attachable or not through (2) saturation and shape. It also provides
automatic attachment feature for the acquired parts, according to the priority of the
weapons set by the user (Fig. 3).

Fig. 3. Ring of Elysium inventory UI
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2.3 Ideations for Novice Users: Battleground

As a result of UI trend research, inventory UI of the selected games had three common
features. First, it is viewed with an opaque background that does not completely block
gameplay, allowing users to control information while continuously recognize the sit-
uation of the battlefield. Second, inventory items induce interaction with users through
highlighting contents. Third, it first delivers simplified information and then materialize
it according to users’ behavior. In addition, the features such as automatic classifica-
tion, simplified behavior, and color rating shown in two games (Apex Legend, Ring of
Elysium) are considered to be efficient for novice users.

In this study, Battleground which has the largest user pool in battle royal genre
was selected as an experimental game. Battleground’s inventory UI can be positive for
experienced hardcore users to come up with creative gameplay ideas, however it is
rather an entry barrier for inexperienced novice users due to difficulty in recognizing
and learning. Furthermore, unlike hardcore users, novice users are more occasionally
or periodically exposed to the online game, which means more guidance of learning is
needed. Therefore, this study has proposed a new UI design for novice user that could
enhance the selective attention and simplified behavior of the original UI.

3 Materials and Methods

3.1 Game Simulator

System Configuration. The overall system configuration of the game simulator is
shown through diagram (Fig. 1) below. The simulator consists of a client and a server,
built with Unity 3D: Cross-platform game engine. The client includes two games: Game
A and Game B. All contents of each game are the same except UI. According to the sys-
tem behavior, it manages and stores user info, gameplay data, and usability test results.
The stored data is sent to the server via the User Data Protocol (UDP) method, and
received data packets were saved as an excel file format (Fig. 4).

Game Scenario. The game consists of three levels (Level 1, Level 2, Level 3) and
one level contains three tasks. Tasks are divided into three parts: (1) weapon parts
collection, (2) weapon customization, and (3) enemy annihilation. When all three tasks
are completed, system automatically proceeds to the next level (Fig. 5).

Data Collection. The games included in the simulator measure three quantitative data
to analyze the result in more detail [11]. The game system records users’ weapon cus-
tomization time, level complete time, and number of level failures. These three metrics
are intended to measure the learnability and efficiency of battle royale games inventory
UI. First, the weapon customization time is the time it takes for a user to open a customiz-
ing panel and modify the part in the same way as the modification method suggested in
the task. Second, the level complete time is the elapsed time of a user to complete all
three tasks in one level. Finally, the number of level failures is the number of times a
user is eliminated for failing the task at a given time. In the event of users’ level failure,
the level will be restarted and complete time will be accumulated.
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Fig. 4. System configuration diagram

Fig. 5. Game scenario diagram

3.2 Game UI Implementation

Game A: Original UI. Game A (Fig. 6) includes an original inventory UI which imi-
tated the Battleground’s UI layout, visual concept, and customization system. It is dis-
played on the entire screen, including the inventory UI on the left side and weapon
status UI on the right side. The collected weapon parts can be attach with mouse click
or drag-and-drop methods, and (2) highlight and (3) customized effects is expressed in
the same way as original.

Game B: Proposed UI. Game B (Fig. 7) includes newly designed UI which was pro-
posed in this study. It is displayed on the right side of the screen, including the (1)
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Fig. 6. Game A: Battleground user interface

inventory UI and weapon status UI. It also (2) automatically classifies the collected
weapon parts in slot. The weapon parts can be attached with a mouse click and also
provide highlight effect and specific information by mouse hover.

Fig. 7. Game B: Proposed user interface

3.3 Experiment

Participants. The experiment was conducted by recruiting a total of 50 participants
(male: 42; female: 8; average age 24). All participants except two had experience in
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battle royale games. The group distribution was divided into a novice and expert group,
based on self-evaluation of participants’ user experience, game play time and proficiency
before the experiment (Table 2).

Table 2. Demographic characteristic of participants

Variable Number (N) %

Gender Male 42 84

Female 8 16

Experience of hardcore FPS game Yes 48 96

No 2 4

User skill Novice 28 56

Expert 22 44

Procedure. Participants sat in designated seats and conducted an experimentwith a brief
overview of the simulator.When participants completed both games, the experiment was
ended and usability test was carried out (Fig. 8).

Fig. 8. Experiment environment

4 Results

This study used amethod to statistically analyze and compare results from the experiment
to understand magnitude of the effect the proposed UI has on the novice and expert
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users [10]. In Table 3, the customization time is the average time taken by participants to
perform weapon customization among the three tasks presented for each level, the play
time is the average time taken to complete the level, and the level failure is the average
number of times that user failed to complete the level.

The novice group showed significant results in Game B, which were measured rel-
atively low for all collected data compared to Game A. In particular, the average cus-
tomization time was reduced compared to the expert group by 10.43 s at Level1 (L1),
28.01 s at Level2 (L2), and 17.39 s at Level3 (L3). The expert group showed similar
aspects to the novice group, except that L2 and L3 average play time in Game B was
higher than in Game A.

Table 3. Experimental result

Game User skill Variable L1 L2 L3

Game A: Battleground UI Novice Customization time(s) 32.04 61.21 96.61

Play time(s) 457.68 515.32 807.02

Level failure 0 0.36 6.75

Expert Customization time(s) 13.68 33.51 70.60

Play time(s) 332.84 337.13 559.91

Level failure 0 0.32 3.24

Game B: Proposed UI Novice Customization time(s) 15.29 54.01 72.77

Play time(s) 328.95 504.36 655.83

Level Failure 0 0.18 5.43

Expert Customization time(s) 7.36 54.32 64.15

Play time(s) 223.11 531.24 610.93

Level failure 0 0.14 1.05

Both groups showed the longest average play time and the highest number of level
failure in L3 of each game, which is found to be the most difficult and requires a
long time and iterate to complete. Therefore, this study collected the change in weapon
customization timeof users that have level failuresmore than three times inL3 tomeasure
the learnability and efficiency of both games. The result is showed through graph (Fig. 9)
below.

As a result, both groups achieved a small time reduction of 1.15 s in Game A, while
a large time reduction of 13.66 s in Game B. In addition, customization time reduction
in Game Bwas large until the third failure, and gradually narrowed down after the fourth
failure. This result confirms that Game B is more efficient and ease to learn than Game
A, and gives positive impact on both groups.

The usability test result of both groups in Game B: Proposed UI is shown below
in Fig. 10. The assessment was conducted on a five-point scale for the five factors of
heuristic evaluation used in trend research, and average value of each factor was drawn
through a radial graph.
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Fig. 9. Participants learnability and efficiency in L3

Both groups scored similar for all factors, indicating that the satisfaction of Game
B: proposed UI is almost the same for novice and expert users. Efficiency and visibility
were scored higher than average value of factors in each group (Novice: 3.70, Expert:
3.89). Efficiency (Novice: 4.24, Expert: 4.45) scored the highest among all factors, which
indicates Game B: Proposed UI becomes easier with iteration. Visibility (Novice: 4.03,
Expert: 3.97) also scored higher than the average, which indicates Game B: Proposed
UI helped users to easily understand the UI status.
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Fig. 10. Usability test diagram of proposed UI
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5 Discussion

In the novice group, it is confirmed that learnability was relatively low in Game A,
due to inexperience, lack of affordance, and distraction. On the other hand, in Game B,
learnability and efficiency appeared to be high due to classified information architecture,
and simplified behaviors that users can take. This can be viewed that novice users prefer
a layout group with similar attributes of information and an intuitive UI design that
intends simplified behavior.

In the Expert group, users have showed better results in Game B, which means it is
also more efficient and easier for skilled users. All measurements in the expert group
were relatively higher than novice group, which can also be viewed as skilled users with
user experience can learn quick enough with time investments and iterations, even if the
UI is not intuitive and complex to use.

The result indicates that proposed UI has improved usability for both novice and
hardcore users, and the need for well-explained layout design, smooth gaze flow and
affordance.

6 Conclusion

This study proposed a solution to prevent departure of novice users in the hardcore battle
royal games through UI development. Battle royale games have made various attempts
such as updating game contents to maintain novice users, however this study has focused
on UI improvement in order of UI trend research, game simulator development, and
usability test.

As a result, it is confirmed that the proposed UI has achieved high usability for both
novice and expert users. This suggests that UI improvement can keep hardcore contents
of battle royale games and also lower the barriers to entry for novice users. If a game
company that currently serving battle royale game is planning to design or improve
UI for novice users, the proposed UI design and positive results based on this study is
expect to be helpful. Furthermore, the research should be continued to refine, expand,
and improve the unique UI design characteristics of battle royal genres and its accuracy
and convenience.
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