Artikel Puzzle Prosiding
Scopus.pdf

Submission date: 09-Aug-2022 01:46PM (UTC+0700)
Submission ID: 1880572818

File name: Artikel Puzzle Prosiding Scopus.pdf (734.98K)
Word count: 1604

Character count: 8002



Journal of Physics: Conference Series

PAPER - OPEN ACCESS You may also like

- Optimization communication for BFS

Puzzle game solving with breadth first search .
engyao Liu

algorlthm - Block Architecture Problem with Depth

First Search Solution and Its Application
. . . . Robbi Rahim, Dahlan Abdullah, Janner
To cite this article: R Rahim et al 2019 J. Phys.: Conf. Ser. 1402 066040 Simarmata et al.

- A simple implement of O-learning in robot
path planning g
Haoran Gao, Yujie Liu, Shigi Su et al.

View the article online for updates and enhancements.

@ Th _I:E_!er:trochemi : alSoUety
242nd ECS Meeting

Oct 9 - 13, 2022 » Atlanta, GA, US

Early hotel & registration pricing
ends September 12

ECS Plenary Lecture featuring
M. Stanley Whittingham,

- Binghamton Uni ty
Presenting more than 2,400 TR

technical abstracts in 50 symposia \ 2019 Nobel Prize in Chemistry

This content was downloaded from IP address 112.215.241.140 on 28/07/2022 at 05:43




%‘l Annual Applied Science and Engineering Conference IOP Publishing
Journal of Physics: Conference Series 1402 (2019) 066040  doi: 10.1088/1742-6596/1402/6/066040

Puzzle game solving with breadth first search algorithm

R Rahim"’, R Dijaya?, M T Multazam?, A Daengs GS* and D Sudrajat*

! School of Computer and Communication Engineering, Universiti Malaysia Perlis,
Perlis, Malaysia

2 Universitas Muhammadiyah Sidoarjo, Sidoarjo, Indonesia

* Universitas 45 Surabaya, Surabaya, Indonesia

4 STMIK IKMI Cirebon, Cirebon, Indonesia

*usurobbi85@zoho.com

Abstract. Today’s games have been played by many people from young to old age. There are
many types of games, one of which is a puzzle game. Puzzles, which are brain teasers that
challenge the skills of their players, never seem to lose their popularity and are never consumed
by age. Puzzle is one type of game that is enough to squeeze the brain to solve it. The solution
that can be used to simplify problem solving is to apply a search algorithm that is used to check
the initial state to the final state and provide the most optimal solution for completing the puzzle,
the purpose of this study were using algorithm used to solve these problems using the Breadth
First Search algorithm. The use of the Breadth First Search algorithm in solving puzzle games
can make it easier for users to get the best solution in the form of completion steps and also the
possibility of solving various conditions based on the puzzle conditions that you want to solve.

1. Introduction

Along with the development of the digital era, human needs also increased, especially in terms of
education. Humans, education and technology cannot be separated [1,2]. Therefore, humans compete
with each other and compete in innovating and creating new things, one of them is the educational game
application program [3].

With the advancement and development of information technology and computers [4], it makes it
ecasier for game makers to create and create games in various shapes and types. Puzzle is a type of game
that deals with solving puzzles [5,6], whether composing blocks, equating the color of the ball, solving
mathematical calculations, and passing through the maze, these are all included in this type.

Puzzles, which are brain teasers that challenge the skills of their players, never seem to lose their
popularity and are never consumed by age. Puzzle is one type of game that is enough to squeeze the
brain to solve it. Players are challenged to think creatively how to make all parts of the puzzle lie in their
true position. This game looks pretty simple but to put all the puzzles in place is actually a big obstacle.
The player must exert all his brain's ability to make the puzzle lie in its true position.

The application of Breadth First Search (BFS) algorithm [ 7] in puzzle games can be used as a solution
to solve puzzles faster without having to think hard, using BFS algorithm to complete and provide steps
solution for completion game with the most optimal solution from step and even time processing.
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22 Methodology
In the Breadth-First Search method, all nodes at level n will be visited first before visiting nodes at level
n + 1. The search starts from the root node and continues to level 1 from left to right, then moves to the
next level [8-10].

The advantages of this method:

e None deadlocked will be occur.
e If there is one solution, then breadth-first search will find it. And if there is more than one
solution, the minimum solution will be found.

The disadvantages of this method:

e Requires a lot of memory, because it stores all nodes in a tree.
e [t takes a long time, because it will test n levels to get a solution at the level (n+ 1).

Figure 1. Breadth first search process.

Figure 1 shows a search for each node starting from the left node to the right node until all nodes are
examined or the desired solution is obtained, this process requires a relatively longer time if the nodes
examined are very large.

3. Results and discussion

The use of the Breadth First Search algorithm as a solution for searching and tracing solutions of games

is done by many other researchers, Rahim uses the BFS algorithm to complete the game of congklak

and get the right move, and Ratnadewi uses the BFS algorithm to determine steps optimal from solving

the crossing river problem by finding steps to resolve from Initial State to Goal State [7,11].
Experiment in this puzzle are carried out using images with a size of 3 x 3 and then randomized so

that the shape of the image is different from the original, like the figure 2 below.

(5]
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Figure 2. Puzzle image.

The scramble process is carried out andgoduces puzzles such as figure 2 and to solve the puzzle can
be done manually or also automatically by applying the BFS algorithm to solve the puzzle, the results
of step completion with the BFS algorithm as shown in the following figures 3 and 4.

SOLVED BFS X

o There are 8 steps tile move

Figure 3. Steps move.

Figure 3 is information on solving puzzle games using the BFS algorithm, the results of this solution
will be different for each random puzzle position that appears, the tests performed for puzzles 3 X 3 and
the more number of puzzles completed, the more steps that must be tested and definitely takes longer.
The final result of using the BFS algorithm in solving the 3 x 3 puzzle is the position of the image
arranged as before as shown in the following figure 4.

SCRAMBLE

SOLVED

Figure 4. Solving puzzle.
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Completion done using the BFS algorithm can be done quickly and does not require a long time
compared to the manual solution.

4. Conclusion

Puzzles that are completed are 3 X 3 in size and then randomized to be completed using the BFS
algorithm, BFS algorithm completion based on testing less than 5 seconds to solve the existing puzzle.
Puzzle testing is done for sizes 3 x 3 and for other measures can be completed in the same way but it
may be necessary to take a longer time because the steps that must be completed are also very much
possible solutions.
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