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Abstract: The game is one of the big industries today and can be an alternative entertainment to spend holidays and
free time and become a very fun activity for children and adults. The game can also be used as an interactive and
attractive promotional media with the theme of traveling. One of the development methods that can support the game
platform is Finite State Machine. This method is used to regulate the behavior of Non-Player Character (NPC) in order
to guide players to complete the game. The results of the study showed that "Explores The Tenggarong City" game is
based on Android, has an interesting gameplay and makes the process of knowledge about destination very enjoyable so
that players are expected to know information about the destination in Tenggarong City. This research contributes to the
development of NPC and FSM in promotional games.

Index Terms: Game, traveling, Tenggarong, Non-Player Character

1. Introduction

Game is one of the big industries at this time and can be an alternative entertainment to spend holidays and free
time and become a very fun activity for children and adults [1,2]. This game explores Tenggarong City as one of the
media that will be used in promoting destinations in Tenggarong Sub-District in a fun way so that it will attract
millennial interests to get to know the destinations in Tenggarong Sub-District so that it will be better known to the
public. Tenggarong is a city which has the capital city of region in the East Kalimantan (Borneo). In the past
Tenggarong was a capital city of Kutai Katenagara Kingdom [3].

For game development, several methods can be used, one of which is by using a game engine that offers a visual
development package and other elements, namely Unity software [1,2,4]. Unity supports the development of both 3D
and 2D games by reusing elements that have been created so that it will be more efficient in developing "Explores The
Tenggarong City" game.

One type of game that is popular is adventure games. Adventure games can be developed into one of the
promotional media that pleases the community [5,6]. Adventure games with the theme "traveling™ can be an interesting
medium to introduce various destinations in Tenggarong through interactive game media and a finite state machine used
in terms of the interaction between players and Non-Player Character. FSM consists of a series of states that determine
decisions. Each state can move to another state if it fulfills a predetermined condition [7,8].

The long-term goal to be achieved with the Finite State Machine method is for supporting characters in the game to
interact with the player so that it will make this game more interesting. The specific target of this game is that
destinations in Tenggarong will be easily introduced to the public with interactive and interesting media. This study
used multimedia development methods namely, concept, design, material collecting, assembly, testing, distribution, and
questionnaire testing.

2. Related Works
Studies on games with the same technique have been carried out, namely:

1. Integration of Hierarchy Finite State Machine and Fuzzy Logic to Design NPC strategy in Game [9]
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2. Implementation of the Finite State Machine (FSM) Method in the Agent of "Zambrud Khatulistiwa" Android-
Based Tactical RPG Game [10]
3. Modeling of Enemy Behavior Using Finite State Machine (FSM) in the Introduction to Chemical Game [11]

In the study titled "Integration of Hierarchy Finite State Machine and Fuzzy Logic to Design NPC strategy in
Game", enemy NPCs will interact directly with players. The game engine used to test the behavior of NPC was Torque
Game 1.4, which is a 3D Game Engine. Game Engine is marketed by Garge Games, with the programming
characteristics of each game element consisting of many classes [9].

The study titled "Implementation of the Finite State Machine (FSM) Method in the Agent of* Zambrud
Khatulistiwa" Android-Based Tactical RPG Game™ used 6 stages namely concept, design, material collecting, assembly,
testing, and distribution [10]. A finite state machine was implemented in the state, actions, and events for each agent
created. The function of state machine is to determine the behavioral response of the agent to the changing conditions
that occur in the agent and in the game environment [12].

The study titled "Modeling of Enemy Behavior Using a Finite State Machine (FSM) in the Introduction to
Chemistry Game™ used the game as a medium in helping the introduction of chemical elements because it is more
efficient. Finite State Machine is used as a dynamic variation of response on an agent or NPC [11].

In this study, we used Unity Engine as a game development software with 3D graphics that will explore
destinations in Tenggarong interactively and the Finite State Machine will be used as an autonomous and adaptive
response NPC, so NPC can direct the player to complete the given missions so that the game can run interestingly.

The game refers to the definition of intellectual playability. The game can also be interpreted as an arena of
decision and action of the player. In the game, there are targets and missions to be achieved by players. Intellectual
playability at a certain level shows the attraction of the game to be played maximally [4,13].

This study used an android device. Android is a Linux-based operating system designed for touch screens mobile
devices such as smartphones and tablet computers. Android was originally developed by Android, Inc., with financial
support from Google, which was later bought out in 2005. The operating system was officially released in 2007 [14].

In designing Al for games, the state machine is the most widely used technique for decision making and scripting
problems which are widely used to design decision-making systems in games [15]. The state machine is widely known
as a technique for modeling event-based phenomena or conditions, including explanation and interface design. Finite
State Machine (FSM) or also referred to as Finite State Automata, is considered a technique that is widely used in
designing Al in games [16].

Transitions control the flow of execution by setting the active state of the state machine through the use of
conditions. Transitions can apply one-to-many, in other words, there can be a relationship from one state to the input
side and several states connected to the output side, depending on the conditions in the transition. The principle of
integrated components in FSM can be seen in Fig.1 [17].
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Fig.1. FSM of game agent

FSM is used for ghost behavior in the Pac-Man game with several states that can be used, namely avoiding and
chasing, where the states are owned by all ghosts, but if those states are applied to one ghost, then it must be based on
the condition of the ghost. For example, to implement the avoiding state, the ghost has the power from the input of the
player to make the transition from the chasing state to the avoiding state, while to change from the avoiding state to the
chasing state, the ghost has input from the timer. Quake-Style Bots implements FSM that has several states namely
FindArmor, FindHealth, SeekCover, and RunAway. Even weapons owned by Quake can have their own mini FSM. For
example, the rocket weapon on Quake has several states namely Move, TouchObject, and Die. Players in sports
simulations like in FIFA 2002 implement FSM with several states such as Strike, Dribble, ChaseBall and MarkPlayer.
Also in the team has several states namely KickOff, Defend, or WalkOutOnField. NPC (Non Player Character) in RTS
(Real Time Strategy Games) like Warcraft uses FSM and has states namely MoveTopPosition, Patrol, and
FollowPath[18,19].
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3. Methodology

This study was conducted in several stages of multimedia development, namely:

1.

oA W

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

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

Install the game application into the smartphone of the community and tourism service employees.

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

Analyze the results of the questionnaire and review of the application of the Finite State Machine in the game.
Re-distribute and re-analyze until the test results produce a satisfying percentage.

Each stage is carried out sequentially from the first stage to the last stage, each stage that has been completed must
be reviewed. The NPC will express a condition, where the NPC directs and provides an explanation of the destination
object, namely Jam Bentong, Kumala Island, Mulawarman Museum, Planetarium. There is a process flow condition
that occurs in NPC (Non Player Character). The FSM logic model in Jenny as an agent can be seen in Fig.2

Fig.2. Design of FSM model

Description of Fig.2 and Table 1.
State:

SL.
S2.
S3.
S4.
S5.

Idle

Run

Give a warning

Give information about destination
Give a Trophy

Event:

El

E9

. The player heads to the NPC
E2.
E3.
E4.
ES.
E6.
E7.
ES.

The player is far from the NPC

The player is very far from the NPC

NPC is at the destination point

The player invites the NPC to talk at the destination
The player has not completed all destination missions
The player has completed all destination missions
The player is in the range of the NPC

. NPC goes to the next destination.
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In Fig.2, the NPC is in an idle state or S1 state, if the player heads to NPC, then the NPC will run towards the
destination that is entering S2 state and if the player is far from the NPC then the NPC will return to the S1 or idle state,
if the player is too far away, then the NPC will give a warning or S3 state, then when the player is only in a distant state,
then the warning will disappear and return to S1 state, if the NPC has been at the destination then the NPC will enter the
S1 state or S2 state when running, the player and NPC talk when at the destination then the NPC will explain and give a
mission to the player if the player has not completed the mission then the NPC will go to the next destination, if the
player has completed the mission then the NPC will give a trophy. Each state and event model is described in the state
transition in Table 1.

Table 1. State Transition of Game Agent

s Input

El | E2 | E3 | E4 | E5 | E6 | E7 | E8 | E9
S1 | S2 S3 | S4
S2 S1 S2
S3 S1
S4 S5 | S6 S2
S5

4. Result and Discussion

"Explores The Tenggarong City" game is an Android-based game to introduce destinations in Tenggarong City in
a fun and interesting way for millennials. Tenggarong has the interesting place to visit, those are like Museum
Mulawarman, Kumala Island, etc. [3]. This game has rules that display content designed for everyone rating.

This game uses the FSM method on NPC (Non Player Character) as an autonomous and adaptive process so that
characters can move autonomously. Fig. 3 shows, NPC in form a woman character. In FSM, the NPC is in an idle state
when the player approaches, so the NPC will run to the destination and if the player is far from the NPC then the NPC
will be idle if the player is too far then the NPC will give a warning and if the player is only in a distant state the
warning will disappear and the NPC idle again, if the NPC is already at the destination then the NPC will enter the
destination. When the player and NPC talk at the destination then the NPC will explain and give a mission to the player
if the player has not completed the mission then the NPC will go to the next destination, if the player has completed the
mission then the NPC will give a trophy.

Fig.3. Woman character as NPC

The game has several destination choices, each of which has a different mission, the player can choose to go to one
of the 4 destinations, namely Jam Bentong, Kumala Island, Mulawarman Museum, and Planetarium. When the player
arrives at the destination, the player will get an explanation of the destination and the player is directed to complete the
mission given by the NPC. At Jam Bentong, the player will match the picture, after completing the game in Bentong the
player cannot return to playing the game in Jam Bentong and the player must choose one more destination to complete
all missions in each destination. On Kumala Island the player will get an explanation from the NPC about Kumala
Island and the player is directed by the NPC to arrange the pieces of the picture. At the Mulawarman Museum, the
player will get an explanation from the NPC on the Mulawarman Museum and is directed to arrange the pieces of the
picture. In Planetarium, the player will get an explanation on Planetarium by NPC and is directed to complete the
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picture slide puzzle. After the player completes four missions in each destination, the player gets a trophy and a credit
scene will be displayed.

The interface of "Explores The Tenggarong City" game can be seen in Fig.4. On the start of game, home scene will
be displayed at the beginning of playing the game. There are 3 buttons menu namely, start, credit, and exit menus. The
"start" button is used for the player to start the game and enter the destination.

Fig.4. Scene menu

Fig. 5 shows, gameplay of this game. There are 3 buttons on this interface to control character, i.e. joystick button,
jump button, and interact button to get information about destination and interact to NPC.

Fig.5. Gameplay

On the destination page, the player will be directed by the NPC to go to tourist destinations in Tenggarong City. At
the beginning of the game, the NPC will direct the player to Jam Bentong and the NPC will explain the Jam Bentong
then the player will complete the puzzle mission which can be seen in Fig.6.

Fig.6. Puzzle Mission Scene

After the player completes the mission at Jam Bentong, the NPC will direct the player to Kumala Island and carry
out the mission that can be seen in Fig.7.
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EXPLORE

Fig.7. Mission on Kumala Island

After the player completes the mission on Kumala Island, the NPC will direct the player to the Mulawarman
Museum and carry out the mission as can be seen in Fig.8.

Fig.8. Puzzle Mission at Mulawarman Museum

After the player completes the mission at the Mulawarman Museum, the NPC will direct the player to the
Planetarium and carry out the mission as can be seen in Fig.9

Fig.9. Mission in Planetarium

The implementation of Finite State Machine has a function to see changes in the behavior of the NPC to the game.
Development of states with each state change that occurs can be seen as follows:

1) Idle State = If the player is outside the range of the NPC that can be seen in the red circle in Fig.10
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Fig.10. Idle State

2) Run to Destination State = When a player approaches the NPC, the NPC will run towards the tourist
attractions that can be seen in the red circle in Fig.11

Fig.11. Run State

3) Destination State = At the Destination State, the player enters the red dot and invites the NPC to talk then the
NPC will explain the destination information and then give a mission to the player that can be seen in the red
circle in Fig.12

Fig.12. NPC gives information about destination

4) Warning State = If the player is too far from the reach of the NPC then the NPC will give a warning that can
be seen in the red circle in Fig.13

Fig.13. NPC gives a warning
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5) Trophy State = In the last state, the player has completed all game missions so the NPC will give the trophy
that can be seen in the red circle in Fig.14

SELAMAT 11t

TEADA EASIN SUOA KEKAEAN EXPLOAE TEISLAGHS

Fig.14. NPC gives the trophy at end of game

Beta testing is live application testing in an environment that cannot be controlled by the developer [20]. After the
game development was complete and can be played then beta testing was performed by giving the game to 10 people
and giving questionnaires to them and asking for opinions and suggestions for future game development. The results of
testing can be seen in Table 2.

Table 2. Result of Beta Testing

Rating

Aspect

'
[N
[N

Game title
Destination Information
Mobile Device
Responsibilities
Sound Fx
Character model design
Button function
Joystick control
Destination model design
Quest and mission
Game music

Total

N|OOIN|O|W| W (Whlw

r|r|o|o|o|olo|o| o |o|o
o|o|o|o|o|o|o| o |o|lo|lo
slo|jo|s|slklwl w [k

Klojw|v|o|slols]| & |w|u|n
o

39

o
N
©

s
ES
3
ES

Percentage 29% | 31% | 39%

Table 2 shows, of the 10 respondents, the results of the questionnaire obtained from the respondents' answers (1)

1. Very Poor (-1) tIx-1=-1
2. Poor (0) :0x0=0
3. Average (1) 129x1=29
4. Good (2) :31x2=62
5. Very Good (3) :39x3=117
Y =-100% 1)

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

Overall percentage score of beta test (1) was 69%, rating very good had 39%, good had 31%, average was 29%,
poor was 0%, and very poor was 1 %.

5. Conclusion

Based on the discussion, it can be concluded that "Explores The Tenggarong City" game was developed through
the concept, design, material collecting, assembly, testing, and distribution. The function of the Finite State Machine is
as an NPC response when there are certain conditions. In this game, the players can find out information about
destinations in Tenggarong through the responses given by the NPC.

Beta testing showed the level of satisfaction, namely, 1% was very poor, 0% were poor, 29% were average, 31%
were good, 39% were very good and of the total counted so as to get 69% points from 10 questions by 10 respondents.
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Presenting NPC as a tourist guide and it can give all information about destination in Tenggarong City. 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 destinations can be added to Kutai Kartanegara Regency,
and in each destination, the player can enter the destination directly to see the objects in it. 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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