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Abstract

The sound team's goal in this project was to increase the player's sense of immersion in the
game world, and to achieve this, we aimed to prepare the background music and sound effects
to be used in the game. Furthermore, as a primary method of using Al, we used an LSTM model
to generate an eight-bar melody for the background music of specific fields in the game, and
used this as a reference when composing the music. As a result, we generated by the Al were
used as a reference when composing the background music for the two fields, the forest and the
cave. Furthermore, we adjusted the volume and fade-out processing for all background music
and sound effects for the game, and ultimately completed the preparation of all background
music and sound effects to be used in the game.

(>kWritten by: Akira Hara)
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BELeXO07 1D/ — bESZIXMRE L.

F7z, Ngramll K > TEREERZOMNDX I TH-HDFIEC LT, /—hESZTIL
77Ny hKREE (C4, D5RY) ICE#BLTC. ERCIIpythonZ ALV :.

(%XE : HFAER)
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DBAICH>EBITOLVWCHI SN BHNREZ=DF DEE L.

DAL IC2WTIE TEL TRV TERROH B CVLWSHRAEBEL TIESNh O,
CNEERAHC L. —A, TH IC2VWTE, ™8Br L TFRER1 TTHhoZT0H
31 LW TcHIRAELS, NS HZFOFHETZLICRLTVWBRLEZ SN, TN
5 DEREEIFSEROBGMEIERC X OT « —AICEWVWT, DECFHMOERE L L TERAL .
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3.1.2 MIDIT—AXDFHLIE L 7— R UNE
FRICERTET—RIE, BEET ) —DO% YouTube R ENSIFEL, ETHSHELIZLX
OF«—%EHIETBHEL, DAWY 7 b TDomino) IC¥]B5i1AH&, MIDIT—2 & LTHALKES
DAV, MR ITIEMIE F DR ICXLEnhehT—RIEZTHET D, &5t TH
HEDT—2EWNE L. ABEH, —DOHISEBOXOT 1 2HHET 3586 HD. &7 —
RIS VNERDAOT 1+ —Z2BEEREME L, CO/VNEZZERDIRIETT—RELTOD
REZMHERLLE.
HEIOEICAWSEHIT, FEOREZEDH D0, EXNICIEFOLDZERMISEEL
T=. 72720, T&HI ZAX—=JLIEHORICZHFOODONZ L RE5NZHEICIE, HISNR
IC=ERFOT—2BEALT.
FHISELEMIDIT—RET37HIC, sIEL LTERUNDERZIRTH—LE.
DHIETIE, BOBBEAIVIE2RHZ, BORIE IR TN\DEFICH—L. £z, ES
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HotES.
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3.2 BGM/SEN&E

7'— AR TR T 2BGMOBEE & UZIRE61FIE, 1V F—Fy hETREINTWVE T —
BRzZFEAL. BGMOERIZEICYouTube ETRHATNTVWRHD%Z, IRBOFRIFEIC
Pixabay’s ¥ DEIRECHT 1 EHSAFL, ENETNOFBERWZHELISXT, JLPv b
RECOEMGZBFLTHALE.

o, T—LATOFERICETELDS, SERBC T — RNy IMBREDIREZTo
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HIALIB % R X foMIDIT — & Z python TsevT —RICKEC L, LSTMICEB Iz, Z0&HS
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T—RDOEEHMOEEICTIZESNRERLIEDZRESHBLTEHL, ZNTNERICEE
LB D oTg8I& =8 H L.

(%XE : KB TT)

411

T—LRICEITEIHT Y TOHBERICN T IHRZEFZ/ET/ILChat GPTICH IS ES &,
TOEEIE [BEL (3, FREH 1, ThOE (1] Thofe. TOHROEKEELSTMICAS
L, XOF s Z&EH L. £EELIEXO7F1 D55, (FADBEICTET I LEX DL [FEEE
RICBEEN LR T B] oL [FRERLEHEICERTS] FZTHD, BEICTSET/—ROE
BIF2EDHI6%TH o Tz.
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T—LRICEITZRET Y 7OHBEERICN T 2HRZEE/ET /LChat GPTICHAIEIE B &
, TOEIGIE [EV 3, W3, BREDHS 2] THofc. ZOEMROBEELSTMICA
AL, XOFqsZz&EmLc. ERLEEXOT1 D55, (FHOSEICTEZEZX-DIF [P
EBRICEENER T3] Boc [THRLIEHEICERTB) &9, MAT [ERLEHEICT
pg 3] FETHD, BEICTET/ —FOEIBIFTLEDKISI%TH > 1-.
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4.2 Ngram$D DR
AICEZB S B XOT7 1 BLVAIBERL-XOT « ZunigramTRHIT BT, FHNT
W EDHEEZBESMI L. o, AWCEE SR XOT 1 ZIRTDYAFT— T —ILICE:



ALTVWBZEhS, AIBERLIEXOTF DDA F—RT—LILEEFNZBEEZATLED
EDSHIANRB LT, AIDBEZBRASMI L.
o, ANWCEE T EBRXOT s BLVADER L AOT « ZtrigramTHHITZ LT, Bl
DERCTEONZ—2ZRART:. NZ—2OEZXK1LICRLI:. NE2—2VIFERDH, T
BEOH, ERLIBICTHTS, FTRLAERICERTZID4INEZ—VICHEL, TnEhO/N
=2 DEREEZRANT.

(%XE : FAESR)

421 unigram9tFDER

FOBGMIZDWT, unigramDIERZR 2 IR L7, AICEB I XOT71I1EDY1F—X
TILICEENZED843%, DY T —ZAT—ILICEENBRVEDS5.6%, AKFIH10.1%TdH >
fo. AIBERLTXOT 13D A F—RT7T—ILICEENDED46.4%, DA F—R7—)LIC
BENBVEN32.7%, AKFH209%TH 1.

X2 ZDOBGM®Dunigram72trDHER

TFAEDBGMICDWT, unigramDIERER 3 ICRLTE. AICEE I B XOT 113D A1 F—
2T —ILICEFN3EH88.3%, DY+ —RT—LICEEFNAVEN3.4%, KhFTH8.3%T
Holc. AIBERLIEXOT 1 1IDYAF—R T —ILICEFEFN3EH42%, DI1F—7—I)L
ICEENHRVED31.9%, KFFH26.1%TH o7 .
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3 SEBEDBGMODunigram T DGR

4.2.2 tirgramS DR

tirgramDFFERICDOVWT, RLIKERZ F . £, AKRFZECNEZ—2IFHRVTWVSE T
EH5, ENENDONZ—>2 DBIEDGFTHMICIR SR,

FDOBGMIZDWVWT, ANCFEB T EXOT v 13, EROAHD/NZ—>21H0.134, FEDOHDIN
2—>2n0.194, ERLIRICTETZNZ—2H0.213, FTELIERICERTZNEZ—2N
0.162THo7c. AIBERLIXOT 1 1E, EROHD/NZ—2H0.016, FHEROHD/NNZ—H
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$70.006, EF L7&ICTET3/82—>10.082, FMELEEICERTZ/82—>2H'0.082T
Hhol.

(% XE . FAER)
R1 AOT 1 DNE—>DEE

7 RAE
FEEEAQT A HAEERADT 1 FEEEAOT 1 HAFETAOT 4
FE FE FE HE
= 0.134 0.016 = 0.187 0.056
TR 0.194 0.066 T 0.195 0.006
rETE 0.213 0.016 EETE 0.193 0.082
TEELE 0.162 0.0e7 TEELE 0.18 0.082
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TEEDO—RiE. IBE. SEREOHNROMEZ AN LTXAT A NEZ—2>%Z AT
BLSTMETILO OIS LTHS.

# -*- coding: utf-8 -*-

Created on Wed Jul 23 17:13:31 2025

@author: Otaki

import pandas as pd

import numpy as np

from sklearn.preprocessing import StandardScaler
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import LSTM, Dense
from mido import Message, MidiFile, MidiTrack
from tensorflow.keras.layers import Masking

import config

def LSTMmodel():

#===== ATV S1: CSViRHIAH * BIALIE =====



foriin range(5):

df = pd.read_csv("pitch_sequences.csv", header=None, encoding="cp932")

#HE (B /123 2.mid> 2, 3, 2) EHH
features = df[0].str.extract(r'_(\d+)_(\d+)_(\d+)')
features = features.astype(int)

df = df.drop(columns=0)

# BT —2EF (12713KIBE AR T2 np.nan |2)

a

pitches = df.iloc[:, :128].replace(127, np.nan).values

feature_index = config.feature_index

feature_value = config.feature_value

HRBICESI VT YU A%
test_indices = np.where(features.iloc[:, feature_index] == feature_value)[0]

train_indices = np.where(features.iloc[:, feature_index] != feature_value)[0]

#FEA - TXNBICHE
X_all = np.repeat(features.values[:; np.newaxis, :], pitches.shape[l], axis=1)

y_all = pitches

X_train = X_all[train_indices] #—55% L T3

y_train = y_all[train_indices]

X_test = X_all[test_indices]



73:

y_test =y_all[test_indices]

scaler = StandardScaler()

# AZE{L BRI NIBEREA Thit T 2 EN H 5 (NaNZ H17)
pitches_mean = np.nanmean(pitches, axis=0)
pitches_std = np.nanstd(pitches, axis=0)

pitches_scaled = (pitches - pitches_mean) / pitches_std

# 27— 1) 0%, NaNIFoIiZ (RRAIXNRICTB=D)

pitches_scaled[np.isnan(pitches_scaled)] =0

X = features.values

y = pitches_scaled

X =np.repeat(X[:, np.newaxis, :], y.shape[l], axis=1) # (N, 128, 3)

y = y.reshape((y.shape[0], y.shape[l], 1)) #(N, 128, 1)

model = Sequential()

model.add(Masking(mask_value=0.0, input_shape=(128, 3))) # AJJRHEZICY X I %EMT S
5CC

model.add(LSTM(64, return_sequences=True))

model.add(Dense(1))



model.compile(optimizer="adam', loss='mse')

model.fit(X, y, epochs=100, batch_size=8)

#===== AT VT FEDIFHMEICEDZT, MIDIZ5DER =====

#h LICVWEIR(FFEE) Z 8%

input_feature = config.input_feature

#for i in range(5):
#EILREZ 12881 LATY THER (1> 7))

repeated_feature = np.repeat(input_feature[:, np.newaxis, :], 128, axis=1)

# FH
predicted = model.predict(repeated_feature)
predicted_flat = predicted.reshape(1, -1)

predicted_original = predicted_flat * pitches_std + pitches_mean

# B | A A >INt IR> R 0IE
final_notes = np.round(predicted_original).astype(int).flatten()

final_notes[final_notes <1] =0

processed_notes = final_notes.copy()

count =1 # EHEI AT > X

forjin range(1, len(final_notes)):



if final_notes[j] == final_notes[j - 1] and final_notes[j] != 0:
count+=1
else:
#EFAETINTERE, B LB LA SEDEZ0IT D
if count >= 4:
start = - count
end=j-1
processed_notes[start + 1:end] =0

count=1

# REHER: L TR O - oI5 E DILE
if count >=4:

start = len(final_notes) - count

end = len(final_notes) - 1

processed_notes[start + 1:end] =0

final_notes = processed_notes

mid = MidiFile()
track = MidiTrack()

mid.tracks.append(track)

for note in final_notes:

if note > 0:



track.append(Message('note_on', note=note, velocity=64, time=0))
track.append(Message('note_off', note=note, velocity=64, time=120))
else:
#BEHTTICKERZITEDS
track.append(Message('note_off', note=0, velocity=0, time=120)) # X 7=l& time=120 D&

S—AARY Ml Ttme ZEY

filename = f"generated_output{i+1}.mid"
mid.save(filename)

print(f"{filename} ZREFEL X L7/=. ")

y_pred = model.predict(X_test).reshape((len(test_indices), 128))
y_pred_inverse =y_pred * pitches_std + pitches_mean

y_pred_final = np.round(y_pred_inverse).astype(int)

# REBRWZRAL, EREZHTY
y_true =y _test.astype(int)

mask = ~np.isnan(y_test)

correct = (y_pred_final ==y_true) & mask

accuracy = correct.sum() / mask.sum()

print(f"4H 2 {feature_index} T B H' {feature_value} DMIDUI X B IEEZR: {accuracy:.2%}")



