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A Study on The Create and Control of Sound
using The Quantum Superposition Characteristics
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ABSTRACT

This research began with the intention to create music using the superposition characteristics of quantum computers.
Existing music has characteristics that are limited to those composed by composers. However, music using the overlap of
quantum computers has musical characteristics that change when executed within a limited range. Using this, you will be
able to create music that changes based on specific chords at run time. In this paper, quantum computers and existing
computers are connected to generate sound, And it focuses on creating changing sounds by applying the nature of
superposition.
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After applying the
quantum to the passed
bit, pass the result to
the next Perform
negative change and
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Set the beat
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program execution MIDI
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quantization

Generates sound based
on passed beats
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Fig. 1 Conceptual diagram of system implementation
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import numpy
import pygame, pygame.sndarray
import pickle

def sound_gen(fregs,volumes):
pygame.mixer.init()

sound_wave=sum([numpy.resize(volume*16384*numpy.
sin(numpy.arange(int(44100/float(hz)))
*numpy.pi*2/(44100/float(hz))),(44100,)).
astype(numpy.int16) for hz,volume in zip(fregs,volumes)])

stereo = numpy.vstack((sound_wave, sound_wave)).T.copy(order="C’)

sound = pygame.sndarray.make_sound(stereo)

sound.play(-1)

pygame.time.delay(1200)

sound.stop()

pygame.time.delay(1200)
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Fig. 2 Function that produces sound

TS 9= MIDIA F <
sted, MIDI ZE=7}F 1] E zpol7h Y 7 9 ==
1R E9] oo FHE& H&3t7] A3t 3
H]E o] ojt}rl=(Hadamard) Al°|EES #-&3}
2

Oluﬂ HoiA s 2dd g )

e
M

i
rlr

|

22 —\1

o

e e ofb i

5
[e]

>

f1 .

o

ofy

ot

o,

o{v

=2

|

2

vl

=

(m

il

&l

fil

g
[o
tet
o,
(1)_‘(‘
4N
¥

A%e fske] AEF & Fash Adol
g F4= MIDI Z=oA 65, ‘1000001°¢]x, A4+
MIDI ZEoA 69, ‘1000101 |t} + 7H°] %% 39
A =g then) g

2 b
d
u%
Lo

o 2 |

N

=
Lo (g

—(m tlo
rir
dlo
Lo,
ed
-z
rir
o,
3
o
fd
v
ol

S kis ﬁ]ro] A zzad
= 3 A&
S AFEHE Qiskits /\}%5}04 KRS A=
Z2aPe P JRE vEL FA} I
o F49} A4 N E & E‘r% Fe A= 3w I
o ojtjut2 AOEE # 83 otk

&3 Ay quantum play_sound S EA
a9 19 sound_gen & E#A AHgE HAAZ]

ok F dAE G ATE HobA Fgo] H 4
£ WYA7]E RS quantum play_chorus EHoll A
FestA oy 1§ 38 s, HFEHNA 5A
27 ¢ wuitt WE o] EYEY, A 3
&t A print MEolE HolA 98 gelg A
o] 1Y 4ol )t}

089



JKIECS, vol. 18, no. 04, 687-692, 2023

import qiskit
from giskit import ClassicalRegister, QuantumRegister
from qiskit import QuantumCircuit, execute

# A AE2t =202
qr = QuantumRegister(7)

= ClassicalRegister(7)
qc = QuantumCircuit(gr, cr)

# 4 and A4 together: F4£ 1000001 0|Ct A44& 10001010[CH
qcx(gr[0]) # 1 at qubit 0

qcx(gr[6]) # 1 at qubit 6

qch(gr2]) # FA2F a4 22| @A T CEECE 0] 240] #EHCH

for j in range(7):
qc.measure(gr(jl, crfj])

# qc/b 10000010/ Ck Of5H 0t =
quantum_play_sound(qc.4)

72 487t e,

# 49 =gl £Ho| Zu=
quantum_play_chorus(qc,4)
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Fig. 3 Quantum function that produces sound
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C3 0110000
EZ2 0110100
G#3 0111000
c4 0111100

F4 1000001
A4 1000101

% 6. 24| EZ}F 2 MIDI 2E of
Fig. 6 MIDI code example with 2 different bit

import qiskit
from qiskit import ClassicalRegister, QuantumRegister
from qiskit import QuantumCircuit, execute

# set up registers and program
qr = QuantumRegister(7)

cr = ClassicalRegister(7)

qc = QuantumCircuit(qr, cr)

qex(qr(4]) # 1 at qubit4 ==> 0010000

qex(gr[3]) # 1 at qubit 5 ==> 0110000 : C3

qc.h(gr[2]) # create a superposition on qubit 2 ==> 0110100 : E3
qc.h(gr3]) # create a superposition on qubit 3 ==> 0111000 : G#3 :

for j in range(7):
ge.measure(qr(jl, cr(j])

quantum_play_notes(qc,4)
quantum_play_chords(qc,45) # 4 7+X| 20| 440{ EZE L}

J% 7. 2H[EJ C2 MIDI 2E =23
Fig. 7 MIDI code program with 2 different bit
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