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Abstract: Game is one of the big industries today and can be an alternative entertainment and fun for children and
adults. Game can be used as an interactive and interesting learning media. One of the platform game development
methods is the Finite State Machine (FSM). This method is used to adjust the behavior of the NPC (Non-Player
Character) to guide the player through the game. This study developed an Android-based "Jungle Adventure” game
with interesting gameplay to make the learning process very enjoyable so that the player is expected to be able to play
while learning. Combination NPC with FSM will make that responses under certain conditions, and NPC will
accompany player like a friend survival.

Index Terms: Game, Adventure, Jungle, Non Playing Character, Finite State Machine

1. Introduction

The "Jungle Adventure” game is an Android Role Playing Game, where the player is required to avoid all NPCs in
the form of attacking ghosts to enter a safe place so they can go to the NPC in front of the gate to answer questions and
head to the next stage.

The game has two definitions. First, game for fun without seeking to win or lose. Second, game for fun and
satisfaction but still looking to win [1]. Games can be classified into two major parts namely physical games and
electronic games. Electronic games are currently growing very rapidly with a variety of new consoles [2].

Unity 3D is a cross-platform-based game engine. Unity can be used to make a game on a computer, smartphone,
android, iPhone, PS3, even X-BOX device. Unity is an integrated tool for game development, building architecture, and
simulation. Unity can be used for PC games and online games. Online games require a plugin, namely Unity Web
Player or the same as Flash Player in the browser [3,4,5].

This study developed an educational game entitled "Jungle Adventure” with the Finite State Machine (FSM)
method. FSM is one of the best-known methods for modeling the behavior of an agent or NPC in a game. This is due to
the simplicity and ease of FSM implementation [6]. The multimedia development methodology consists of 6 stages,
namely concept, design, material collecting, assembly, testing, and distribution [7]. Combination NPC with FSM will
make that responses under certain conditions, and NPC will accompany player like a friend survival. The players can
get insight through in-game quizzes. This application will displays simple education about survival skills in the form of
quizzes. This game developed by adding survival skill education[8,9,10].

2. Literature Review

Studies on games with the same technique have been carried out, namely, "The Development of 3D Survival
Simulation Game for Identifying Safe Food and Water in Borneo Forest”, the game was developed using Unity Engine
by applying 3-dimensional graphics to walk around Borneo Forest. this research was aimed to develop a survival
simulation game that teach the player how to identify safe food and water in Borneo forest. The game was developed in
six steps based on Luther’s steps of authoring multimedia. At the end of the development process, the feasibility of the
game as learning media is tested using pre-test and post-test method. Statistical analysis using paired t-test showed that
the post-test result (M=77.33, SD=5.37) was significantly higher than the pre-test result (M=56.67, SD=8.24) );
1(29)=18.49, p < 0.001. This indicates that the game is feasible in teaching the knowledge to the player. In the future,
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this game can be an alternative and practical solution for teaching survival skill. [11]. There are two types of FSM,
namely FSM with output and FSM without output. FSM without output is used to identify whether the input is known
or not. For example, the compiler program to check whether the command used by the user is true or false [12] basically,
the implementation of FSM can be divided into three ways, where each method has its own advantages and
disadvantages. The three methods are the Traditional Way, Lookup Table, and Object-Oriented [13,14] as shown in Fig.
1.

Eventl/Action2

Fig. 1. State Transition Diagram

Finite state machine is not a new method. FSM has been around for a long time where the concept of
decomposition has usually been understood and is often used by experts in developing computer programs. There are
several abstract modeling techniques for the definition and design of FSM. The State Transition Diagram or known as a
Bubble Diagram shows the relation between the states and the input causing the state transition. The State-Action
Decision Making Diagram is a simple flow chart with the addition of a bubble showing the waiting for input. State
graph diagram with UML notation showing the individual properties of objects as state numbers and the transitions of
those states. Command Hierarchy Analysis is a command decomposition technique to divide orders into suborders
according to the sequence of events [15].

3. Methodology

"Jungle Adventure" is an Android game to introduce survival equipped with simple quizzes. This game is designed
for 13+ users. This study was conducted in several stages of multimedia development, namely:

1. Conduct a concept on the educational game development process and the algorithm used, as well as collect the
game development materials.

2. The game development process with the multimedia development method, starting from the design to the
assembly stage of the FSM into the game system

3. Conduct beta testing in the form of a questionnaire to several people and review of these documents.

4. Analyze the results of the questionnaire and review of the application of the Finite State Machine in the game.

5. Re-distribute and re-analyze until the test results produce a satisfying percentage.

This game has four stages or arenas with different levels of difficulty and mileage. Each stage has a different
question. Every time the player answers the question, the player will get a score. On the stage, the player will be chased
by ghost NPCs. After the player has successfully passed the four stages, the player is declared the winner. If in the
middle of the stage the player runs out of blood, the player loses and has to repeat. The FSM logic model of the Jungle
Adventure game can be seen in Fig. 2, 3, 4, and Tables 1, 2, 3.

Press the button

Fig. 2. Main menu state transition diagram
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Table 1. Description of FSM model in The Fig. 2

Finite State Machine Model in Jungle Adventure Game an Introduction to Survival Skills

Initial State Event Action Goal State
Main Menu Player enters main menu Player Presses Any Button Exit
Main Menu Player enters main menu Player Presses Any Button Story
Main Menu Player enters main menu Player Presses Any Button Play
Story Player plays the story Player Presses Any Button Main Menu
Initial State Event Action Goal State
Play Player fails Pop-Up Notification Lose
Lose Player restarts Player lives in early stage Play
Play Player pauses Player Presses Any Button Pause
Play Player succeeds Pop-Up Notification Win
Win Pop-Up Notification Player Presses Any Button Main Menu
Pause Player resumes Player Presses Any Button Play
Pause Player exits Player Presses Any Button Main Menu
Near NPC
NPC Too Far
Remote NPC
NPC Too Far il the End of the Stage
escape
Repeat the game,
inish the answer
Player status
Player status
Player Appears
Fig. 3. State transition on player controller
Table 2. Description of FSM model in The Fig. 3
Initial Event Action Goal State
State
Idle Player moves the joystick forward (Full) Player runs Run
Idle Player moves the joystick forward (Slight) Player walks Walk
Idle Player presses jump button Player jumps in place Jump
Idle Player presses answer button Player answers Answer The Quiz
Run Player moves the joystick forward (Full) Player hits the wall Running In Place
Run Player moves the joystick forward (Slight) Player walks Walk
Walk Player moves the joystick forward (Full) Player runs Run
Walk Player moves the joystick forward (Slight) Player hits the wall Walking In Place
Run Player moves the joystick forward (Full) and presses jump button Player does a long jump and avoids ~ Jump
the traps
Walk Player moves the joystick forward (Slight) and presses jump button Player does a short jump and gets Jump

trapped

Remote Player

R

Player Escape

Fig. 4. NPC state diagram
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Table 3. Description of FSM model in The Fig. 4

Initial State Event Action Goal State

Patrol Player is far from NPC NPCs continue to patrol until the next Chase
event

Chase Player is near the NPC NPCs chase the player Attack

Attack Player is too close to the NPC NPCs bleed the player Patrol

Patrol Player manages to get away from NPC NPCs patrol Patrol

Attack Player escapes the NPC NPCs chases the player Chase

4. Result and Discussion

The "Jungle Adventure" game is an Android Role Playing Game, where the player is required to avoid all NPCs in
the form of attacking ghosts to enter a safe place so they can go to the NPC in front of the gate to answer questions and
head to the next stage. This game was developed using the Finite State Machine (FSM) method.

On the main menu, there are the start, story, and exit buttons. The start button is used for the player to start the
game and enter the main scene as shown in Fig. 5.

Fig. 5. Menu Scene

On stage 1, there is a joystick button to control the movement, a pause button to stop the game, a jump button to
jump over traps, and a health bar. In addition, there are also 10 3D NPCs as shown in Fig. 6.

Fig. 6. Game-play

In the quiz, there are questions, scores, and buttons to select answers as shown in Fig. 7.
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Score : 70

Fig. 7. Question Scene

Beta Testing is carried out by one or more end-users in the actual environment. Unlike alpha testing, beta testing is
performed in an uncontrollable environment. Subscribers recorded all issues (real or imaginary) during beta testing in
the form of design, sound, images and were reported to the developer at regular intervals. The Finite State Machine was
tested to see if the enemy moves according to the conditions described in the Finite State Machine. The results of the
beta testing can be seen in Table 4 and (1).

Table 4.

Aspect Rating
-1 0 1 2 3
Game Title 0 0 1 5 4
Game storyline 0 0 4 3 3
Responsive with the device 0 0 3 4 3
Level challenge 0 0 3 4 3
Character Design 0 0 1 0 9
Function of Button 0 0 4 4 2
Joystick Controller 0 0 4 6 0
Arena Design 0 0 0 2 8
Concept Art 0 0 5 3 2
Music Ni Game 1 0 4 0 5
Total 1 0 29 31 39

Percentage 1% 0% 29% 31% 39%

Very Poor (-1) :1x-1=-1

Poor (0) :0x0=0
Average (+1) :29x1=29
Good (+2) :31x2=62

Very Good (+3): 39 x 3= 117

Y = E 100% 1)
Y = (-1+0+29+62+117) / 300 = 0,69

From (1) shows, This game had an average beta-testing score of 69%. 39% end-users stated very good, 31% good,
29% average, 0% poor, and 1% very poor. Presenting NPC as a survival guide and it can give all information about
survival skill. FSM is applied to the NPC, make an autonomous character can interact reason of actions and reactions of
the players. This makes the game more interactive.

5. Conclusion

The development of the Jungle Adventure game was through 6 stages namely concept, design, material collecting,
assembly, testing, and distribution. The Finite State Machine in the Jungle Adventure game functions for NPC
responses under certain conditions. The players can get insight through in-game quizzes. This application is only
limited to the usual Survival Game which can be developed by adding missions or even better arena designs. This
application only displays simple education in the form of quizzes. This game can be developed by adding other types of
education. In this game, there are only 4 questions so it is possible to develop it by adding a few more questions to each
stage with a timer. This game had an average beta-testing score of 69%. 39% end-users stated very good, 31% good, 29%
moderate, 0% bad, and 1% very bad. Presenting NPC as a survial guide and it can give all information about survival
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skill in The jungle. FSM is applied to the NPC, make an autonomous character can interact reason of actions and
reactions of the players. This makes the game more interactive. For further application development, it is expected that
survival skill can be added to the river or cave, and in other dangerous place in the jungle. We suggest for future work,
this game can use another method is like moore machine, neural network, or combination probability with finite state
machine to make the NPC more interactive
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