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Abstract: Japanese is a different language because it uses the
letters Katakana and Hiragana. Japanese learning at the Kansai
Vocational School Pekanbaru encountered several obstacles
including thelack of learning facilitiesand a learning atmosphere
that tends to be boring so that many students have difficulty
learning and choosing to play games. Educational games on
mobile devices are a new learning method that is considered to be
more attractive to someone to learn. Fisher-Yates is a
randomization technique on questions so questions that come out
will be different and can be generated without repetition and
duplication. Fuzzy Tsukamoto is a method used in
decision-making to determine the score at the end of the quiz
From this research, it can be found that Fisher-Yates can
determine the randomization solution that is not multiple and
varied object randomization. Fuzzy Tsukamoto has a fairly good
accuracy between calculations based on the system and
calculations manually, although it does not show results that are
100% the same in each calculation. Educational game
recognizing the letters Katakana and Hiragana is expected to help
students overcome difficulties in understanding and learning
Japanese related to the mastery of the letters Katakana and
Hiragana.
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I. INTRODUCTION

Technology a this time has entered into one of the

human interests, it cannot be denied that the technological
developments that occur at this time are very rapid.
Especialy with technological developments in the field of
games. [1] add games alow users to sharpen their brains,
exercise patience, build a positive spirit, and much more.
Japanese is a language that is different from other languages
because it is written using hiragana and katakana letters.
SMK Kansai Pekanbaru is a vocational high school in
Pekanbaru that uses three languages as the language of
learning, one of which is Japanese and is one of the reference
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schools in Pekanbaru City, problems that often occur in
learning Japanese include the lack of learning facilitiesand a
learning atmosphere that tends to be boring so that most
students prefer to play games rather than learn Japanese.
Judging from these problems, the solution is to make a game
that can be a learning medium for recognizing hiragana and
katakana letters using the right method. Several studies have
been published related to games that use agorithms
Fisher-Yates Shuffle (FYS) and Fuzzy Tsukamoto, among
others Implementation of Algorithms FY S and Fuzzy [2].

Tsukamoto In-Game Quiz Guess Sunda Based on Android
[3] and Implementation Fisher-Yates Algorithm to
Randomize Online Exam Questions for New Student
Admissions (Case Study: Riau Lancang Kuning University)
[4]. From both, the study authors conclude that algorithmsthe
FYS and Fuzzy Tsukamoto suitable to be applied in
educational games hiragana and katakana recognize that
provide entertainment while providing media education for
android users of the knowledge of the Japanese language
right.

II. SIGNIFICANCE STUDY

According to [5], the FYS (named &fter its discoverer,
Ronald Fisher, and Frank Y ates) was used to change the order
of randomly given input. The permutations generated by this
agorithm appear with the same probability. The basic
method is given to generate permutationsrandom of numbers
1 - N. This agorithm is stated to be norma because the
permutations generated by this algorithm appear with the
same probability, thisis proven by randomizing a set of cards
that are repeated. FY Sis used to change arandomly assigned
input sequence. The permutations generated by this
algorithm appear with the same probability. The basic
method given to generate arandom permutation of numbers 1
- N goes as follows: 1) Write down the numbers from 1 to n;
2) Fill in the k values with random numbers between O to | +
1 round down; 3) Count from the low end, replace the k
values and write them in place else; 4) Repeat from step 2
until all numbers are replaced; 5) The sequence of numbers
written in step 3 isnow arandom permutation of the original
number; and 6) In the new (modern) version the selected
numbers are not crossed out, but their positions are
exchanged with the last digit of the numbers that have not
been selected. Table-l is a working example of the modern
version. The range is the number of numbers that have not
been selected, aroll isarandom number selected, scratchisa
list of nhumbers that have not been selected, the result is the
result of the permutation that will be obtained.
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Table- |: Example Calculation of Algorithm Fisher-Y ates

Range Roll Scratch Result
12345678
1-8 3 1284567 3
1-7 1 728456 13
1-6 4 72865 413
1-5 2 7586 2413
1-4 4 758 62413
1-3 2 75 562413
1-2 1 5 7562413
57562413
C.

Fuzzy Tsukamoto's current technology has entered into
one of the human interests, it cannot be denied if the
technological developments that occur at this time are very
rapid. Especially with technological developments in the
field of games. Games alow users to sharpen their brains,
exercise patience, build positive morale, and much more.
Japanese is a language that is different from other languages
because it iswritten using hiragana and katakana letters.

According to [5], in the Tsukamoto Method, each rule is
represented using a fuzzy set, using a monotonous
membership function. To be able to determine the crisp
output value or the firm result you arelooking for is biased by
changing the input (in the form of a fuzzy set obtained from
the composition of the fuzzy rules) into anumber in thefuzzy
set domain. This method is called the method of
defuzzification (affirmation). In methods defuzzification is
often used in the method of Tsukamoto is method
defuzzification an average centered (Center Average
Defuzzifier). Severad terms need to be known in
understanding fuzzy systems, namely: Fuzzy Variables are
variables to be discussed in a fuzzy system. Example: Age,
Temperature, Demand, Inventory, Production, and so on.
Fuzzy Set Suppose that X isagiven universe, thereis A in X
such that: A = {x, pA [x] | x € X, pA: x — [0,1]} A fuzzy set
A in X is defined as a set characterized by a membership
function, which mixes each with areal number intheinterval,
with the value representing the degree of membership xin A.
A fuzzy set is a group that represents a certain condition or
statein afuzzy variable. Suppose X = Ageisafuzzy variable.
So it can be defined the set of "Young", "Parobaya’, and
"Old". Universe Taking Universe is al vaues that are
alowed to operatein afuzzy variable. The speaking universe
isaset of real numbers that constantly increases (increases)
monotonically from left to right. The value of the universe of
speech can be in the form of positive or negative numbers.
Sometimes the value of the universe of this conversation is
not limited to its upper limit. Example: universe of speech for
variable age: [0, + o0]. So that the universe of talk of the
variable aegis 0 < age <+ co. In this case, the permissible
operation for the variable age is greater than or equal to O, or
less than infinitely positive. Domain fuzzy set is the total
value allowed in the universe of speech and may be operated
in afuzzy set. Asthe universe of speech, the domain is a set
of real numbers that are constantly increasing (increasing)
monotonically from left to right. Domain values can be either
positive or negative numbers. Example of fuzzy set domain:
Young =[0.45].
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[1l. RESULT AND DISCUSSION

A. Formulation Gameplay

The stages of gameplay that are carried out are making a
gamethat has alearning menu and learning quizzes will show
the basic hiragana and katakana letters while the quiz will
have severa levels, namely easy, medium, and hard which
have their respective difficulty levels. each and itself will use
several methods to regulate the processinteractionThe game
is the application of the FYS and Fuzzy Tsukamoto
algorithm.

B. Concept of the FYS Algorithm

The FYS algorithm is an agorithm that can randomize
guestions, the application of FY'S to the questions raised in
this game has several advantages, namely:

Note:

Variable Range (M) = number of questions

Variable Roll (N) = random number chosen by the system
Variable Scratch (X) = initial permutation

Variable Result (Y) = the permutation results obtained
Problem:

M =1-10,1-9,1-8,...,1-1

N =n

X =12,3,...,10

Table- 11: Answer
M N X Y
12345678910

1-10 3 1210456789 3

1-9 1 210456789 31

1-8 4 21046789 315

1-7 2 246789 31510

1-6 4 24689 315107

1-5 2 2689 3151074

1-4 3 269 31510748

1-3 2 29 315107486

1-2 1 9 3151074862
31510748629

In the FY'S test above, the order in which the questions
appear isasfollows: 3, 1,5, 10, 7,4, 8,6, 2, 9.

C. Fuzzy Tsukamoto concept

Formulation of gameplay applies fuzzy Tsukamoto in
determining game points. The first stage is the formation of
fuzzy Logic Sets and the creation of rules, here are the fuzzy
sets for membership functions for time, points, and scores.

Tabel —II1: Variable I nput

31

Variable Association of |nput Fuzzy Range
Time Working Quick 0-20
Medium 10-30
Slow 20-30
pts Bit 0-70
Medium 30- 100
Lots 70-100
Tabel —IV: Variable output
Variables Association Output Fuzzy Range
Star Decreases 0-100
| Increases 10-100 |
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Here are the rules:

Table-V: Composition rules

IF POINTS TIME STAR
RL LITTLE LATE REDUCED
R2 LITTLE WAS REDUCED
R3 LITTLE FASTER REDUCED
R4 LITTLE LATE REDUCED
R5 MODERATE MODERATE INCREASE
R6 ARE QUICKLY INCREASE
R7 LOT OF SLow INCREASE
RS LOT OF MODERATE INCREASE
R9 LOT OF RAPID INCREASE

Description:

IFR1LLITTLE AND SLOW THEN THEN LESS
IFR2ISLITTLE AND MEDIED THEN THENIS
IFR3LITTLE AND FAST THEN THENLESS

ISIF R4 ISMEDIUM AND SLOW THEN THENLESS
ISIFR51SON AND ISTHEN ADD

IF R6 ISON AND FAST THEN BANG

AND THEN BANG AND R7 BANY THEN

ISADDED IFR9ISMANY AND FAST TcHEN ADDS
Problem : IF Points=60 AND Time 15

Solution :

Points

0 30 60 10 100

Fig. 1. Member ship points

p Few Points[x] = {(70-x)/40

p Medium Points [x] = { (x-30)/40 (100-x)/30

K Points Many [X] = ((x-70)/40

Degree of membership grade:

1 Few Points (60) = (70-60)/40 = 0.25

K Medium Points (60) = (60-30)/40 = 0.75 (100-60)/30 =
133

K Many Points (60) = (100-60)/30 = -0.33

Time

0 0 15 20 30

Fig. 2. Time Member ship

p Fast Time[y] = {(20-y)/10

1 Medium Time[y] = {(y-10)/10 (30-y)/10
i Slow Time [y] = {(y-20)/10

Degree of membership value:
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p Fast Time (15) = (20-15)/10 = 0.5

p Medium Time (15) = (15-10)/10=0.5
(15-20)/10=-0.5

K Slow Time (15) = (30-15)/10=1.5

Sar

0 10 775 100

Fig. 3. Membership Star

M Reduced Star [z] = {(100-2)/90

M Increased Star [Z] = {(z-10)/90

Now wefind the z value for each rule using the MIN function
in the application of the implication function:

[ R IFLITTLE AND SLOW THEN LESS
a-predicatel = p Point Slight | 1 Slow Time
a-predicate = min (1 Few Points, g Slow Time)
a-predicate= min (0.25; -0.5)

a-predicate 1.0, 25

see the set of Reduced Stars
(100-2)/90=0.25->z1 =775

[R2] IFLITTLE AND MEDIUM THEN LESSING
a-predicate? = p Little Points | @ Medium Time
a-predicate = min (1 Low Points, L Medium Time)
a-predicate= min (0.25; 0.5)

a-predicate 2.0, 25

see Reduced Star set
(100-2)/90=0,25->72=77,5

[R3] IFLITTLE AND FAST THEN DECREASE
a-predicate3 = p Points Slight | 1 Fast Time
a-predicate = min (U Few Points, 1 Fast Time)
a-predicate = min (0.25; 0.5)

a-predicate3 = 0.25

see the set of Reduced Stars
(100-2)/90=0,25->2z3 =775

[RA] IFIT ISSLOW AND SLOW THEN LESS
a-predicate 4 = p Medium Point | i Slow Time
a-predicate 4 = min (U Medium Points, 1 Slow Time)
a-predicate 4 = min (0.75; 0.5)

a-predicated = 0.5

see the set of Reduced Stars

(100-2)/90=0,5->z4 =55

[R5] IFONLY AND ONLY ADDING
a-predicate5 = p Medium Point | L Medium Time
a-predicate 5 = min (1 Medium Points, 1 Medium Time)
a-predicate 5= min (0.75; 0.5)

a-predicate 5= 0.5

see the set of Increasing Stars
(z-10)/90=0,5->z5=55
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Tsukamoto
[R6] IFISMEDIUM AND FAST THEN ADDED Sudy view
a-predicate6 = p Medium Points | pFast Time In the view, there is a menu study Hiragana or study
a-predicate = min (U Medium Points, puFast Time) katakana which can be selected by the user and exit button to
a-predicate = min (0.75; 0.5) return to the initial menu, the display can be seen in Fig. 5
a-predicate = 0.5 below.
see the set of Increasing Stars
(z-10)/90=0,5->26=55 WELCQ:ME 710
[R7] IFMANY AND SLOW THEN INCREASED ' =
a-predicate7 = p Many Points | pLown Time l!l TH 090 ll
a-predicate = min (U Many Points, i Slow Time) || STUDY &l STUDY .
a-predicate = min (-0.33; -0.5) HIRAGANA KATAKANA
a-predicate = -0.5 Fig. 5. Display Study
see the set of Increased Stars
(z-10)/90=-0,5->z7 =-35 Hiragana study display
[R8] IFMANY AND IS THEN ADDED After the user selects the study Hiragana, he/she will
a-predicate8 = pMany Points | uMedium time immediately learn skills. Display study hiragana Can be seen
a-predicate 8 = min (UMany Points, uMedium Time) in Fig. 6 below.
a-predicate = min (-0.33; 0.5) Sana (12)
a-predicate = 0.5 see the LB ER DDA
set of Increased Stars heLbEDS Y
(z-10)/90=0.5->z8 =55 Beronson s
[R9] IF MANY AND FAST THEN INCREASES tpeca~n h
a-predicated = pMany Points | uFast Time 5 ~ f EoE x5 t
a-predicate = min (UMany Points, piFast Time) — =
a-predicate = min (-0.33; 0.5)
a-predicated = 0.5 see the Fig. 6. Display Study Hiragana
set of Increased Stars (z-10)/90 =0.5->2z9 =55
The Z value can be found in the following way: Display Study Katakana
Z=opredl *zI +apred2 * z2 + apred3 * 3 + apred4 * z4 + Once the user selects a study Katakana as well as study

apredS * z5 + opred6 * z6 + apred7 * 27 + opred8 * z8 +  Hjiyragana appearance will immediately learn to display Study
apred9 * z9 opred4 + apredS + apred6 + opred7 + apred8 + K gtakana can Be seen in Fig.7 below.

apred9)

Z=025*775+025* 77.5+0.25* 77.5+0.55* 55+ 0.55
*55+0.55* 55+ (-0.55* 55) + 0.55* 55+ + 0.55 * 55/(0.25

+0.25+025+05+05+0.5+ (- 0.5) + 0.5+ 0.5) e
7 =19.375 + 19.375 + 19.375 + 27.5 + 27.5+ 27.5+ 17.5 + Tl
275+ 275/2.75 , - B

Z =213.125/2.75 = 771.5. Treraas L

*3Vr/%E303

D. System Implementation

In the implementation and testing, the Ream
3smartphoneis used pro with a screen size of 6.3 inches 1080 Fig. 7. DisplayStudy K atakana
X 2340 pixels and uses the operating system Android 9.0 Pie.

Appearance-display contained in the game education on  Display Quiz

recognizing letters hiragana and katakana can be seen as On view Quiz there are levels of menus that can be
follows: selected by the user to determine the level of difficulty in

answering the questions, the display can be seen in Fig. 8
Initial page display the start below.

The page display displays the title game and in-game
menus such as the "menusStudy”, "Quiz", and "About". And

amenu button that has its function where the button " Study" @
to sart learning the game, the button "Quiz" for the : :
entry-level menu, and button "About" to show the maker bio
game. EASY
. MEDIUM
Hiragana Katakana
HARD

Fig. 8. Quiz Display

Fig. 4. Start page view
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Display Question Page

On the question page display the user will answer 10
questions in 30 seconds, the display can be seen in Fig. 9
below.

Time:28
Hiragana I
A D B. =

Fig. 9. Quiz Questions
Page Display Results
On the results page display the user can see how much
score and time have been used in answering questions, the
display can be seenin Fig. 10 below.

Time:24

Score : 50

Time U»sed : 6

D@6

Fig. 10. Problem Page Views

V. CONCLUSION

After completing the analysis stage, system design,
programming to the completion stage of the program in the
mobile game recognizing Hiragana and Katakana | etters, the
following conclusions can be drawn: 1) Mobile Game
recognizes Hiragana and Katakana letters. according to user
requirements; 2) With the mobile game recognizing letters
Hiraganaand Katakana, it helps makeit easier for usersinthe
teaching and learning process and can be done anytime and
anywhere; dan 3) This mobile game has successfully
implemented the Algorithm FYS and Fuzzy Tsukamoto
effectively. The suggestions that are expected in developing
mobile games to recognize hiragana and katakana letters to
make it better are as follows: 1) For further application
development, it is hoped that the game not only can be played
with asingle player but also can be played with multiplayer;
2) For future development research, can be added databases
to store player score data; 3) For future devel opments so that
features can be added to the right or wrong in answering so
that the user knows better; 4) It is hoped that further
development will add actor players and non-actors player
characters (NPCs).
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