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COLOR-BASED MUSIC OUTPUT SYSTEM
AND METHOD THEREOF

[0001] This application claims priority for Taiwan patent
application no. 102138108 filed on Oct. 22, 2013, the content
of which is incorporated in its entirely.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to a musical notation
output technology, particularly to a color-based music output
system and a method thereof, which can output an easy-to-
read colored musical notation.

[0004] 2. Description of the Related Art

[0005] From the middle ages through the renaissance, clas-
sical and romantic periods to modem times, the musical nota-
tion has gone through many evolutions, including the neu-
matic notation, the diastematic notation (the four-line staff),
the klavarskribo notation, the graphic notation, the five-line
staff, the numbered musical notation, and new musical nota-
tions. At present, the five-line staff and the numbered musical
notation are widely used by people. The five-line staff is
normally used in classical music performance and formal
musical instructions. The numbered musical notation is usu-
ally used in popular music. The numbered music notation
uses numbers to represent pitches and thus is easier to read
than the five-line staff However, the two traditional musical
notations still have their shortcomings. For example, the two
traditional musical notations are only black-and-white and
unable to fully exploit the color perception of human beings.

[0006] Nowadays, there have been musical notations using
colors and forms to notate musical elements. However, they
are regarded as insufficient of innovation because they are not
systematically designed according to chromatics.

[0007] Accordingly, the present invention proposes a color-
based music output system able to output an easy-to-read
colored musical notation and a method thereof to overcome
the abovementioned problems.

SUMMARY OF THE INVENTION

[0008] The primary objective of the present invention is to
provide a color-based music output system and a method
thereof, which can output an easy-to-read colored musical
notation, and which simplifies musicography and integrates
colors and forms to design an innovative colored musical
notation system that is instinctive and easy to learn, read and
memorize, whereby learners will take more interest in learn-
ing music and playing musical instruments.

[0009]  Another objective of the present invention is to pro-
vide a color-based music output system and a method thereof,
which can output colored lights or colored images according
to music to boost mood and promote delight.

[0010] To achieve the abovementioned objectives, the
present invention proposes a color-based music output sys-
tem, which comprises a pickup unit receiving a musical sig-
nal; a recognition unit electrically connected with the pickup
unit to receive the musical signal and recognizing the musical
elements in the musical signal; a conversion unit electrically
connected with the recognition unit to receive the musical
elements and converting the musical elements into colored
musical notes; and a processing unit electrically connected
with the pickup unit, the recognition unit and the conversion
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unit, receiving the colored musical notes and outputting a
colored musical notation corresponding to the colored musi-
cal notes.

[0011] The present invention also proposes a color-based
music output method, which comprises steps: receiving a
musical signal; recognizing musical elements from the musi-
cal signal; converting the ntusical elements into colored musi-
cal notes; and outputting a colored musical notation corre-
sponding to the colored musical notes.

[0012] Below, the embodiments are described in detail to
make easily understood the objectives, technical contents,
characteristics and accomplishments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a block diagram schematically showing a
color-based music output system according to one embodi-
ment of the present invention;

[0014] FIG. 2 shows a table for conversion of pitch repre-
sentation according to one embodiment of the present inven-
tion;

[0015] FIG. 3 shows the way to notate a middle note and
notes higher than the middle note according to one embodi-
ment of the present invention;

[0016] FIG. 4 shows the way to notate beats of musical
notes according to one embodiment of the present invention;
[0017] FIG. 5 shows the way to notate dynamics of musical
notes according to one embodiment of the present invention;
[0018] FIG. 6 is a flowchart of a color-based music output
method according to one embodiment of the present inven-
tion,;

[0019] FIG. 7 shows a conventional musical notation;
[0020] FIG. 8 schematically shows a colored musical nota-
tion according to one embodiment of the present invention;
and

[0021] FIG.9schematically shows a colored image accord-
ing to one embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] In one embodiment, the color-based music output
system of the present invention outputs a colored musical
notation corresponding to a traditional five-line staff. The
colored musical notation features the colors and forms
thereof. The present invention utilizes the synaesthesia
between the stimulus of the light frequencies of colors and the
stimulus of the vibration frequencies of sounds to improve the
effects of music learning, sight-playing and sight-singing,
whereby the leaner can easily read the colored musical nota-
tion of the present invention via instinctively and fast recog-
nizing the colors and forms of the colored musical notation
while playing a musical instrument or singing a song, where-
fore the present invention can reduce the barrier of reading
musical notations and enhance the effect of learning and
memorizing musical notations.

[0023] Referto FIG. 1 for the architecture of a color-based
music output system according to one embodiment of the
present invention. In this embodiment, the color-based music
output system comprises a pickup unit 10 receiving a musical
signal, which may be a musical notation or a melody; a
recognition unit 12 electrically connected with the pickup
unit 10 to receive the musical signal and recognizing musical
elements from the musical signal, wherein the musical ele-
ments include the musical elements appearing on a musical
staff, such as the tonic, whole notes, half notes, quarter notes,
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fortes, pianos, etc.; a conversion unit 14 electrically con-
nected with the recognition unit 12 to receive the musical
elements and converting the musical elements into colored
musical notes; and a processing unit 14 electrically connected
with the pickup unit 10, the recognition unit 12 and the
conversion unit 14, receiving the colored musical notes, and
outputting a colored musical notation corresponding to the
colored musical notes. In one embodiment, the present inven-
tion further comprises a colored image output unit 20 electri-
cally connected with the processing unit 18 to receive the
colored musical notes and outputting colored images corre-
sponding to the colored musical notes. In one embodiment,
the present invention further comprises a light control device
22 clectrically connected with the processing unit 18 to
receive the colored musical notation, generating colored
lights according to the colored musical notation, and varying
the colored lights according to the melody of the musical
signal. In one embodiment, the present invention further com-
prises an operation interface 24 electrically connected with
the processing unit 18 and operated by the user to play music
or control the lights of the light control device 22.

[0024] The relationship between the colored musical notes
of the present invention and the conventional five-line staff is
shown in FIG. 2, wherein the colored musical notes are shown
together with the corresponding solfeggio syllables, and
wherein the colored musical notes are expressed by geometri-
cal figures filled with gray-level patterns. Please refer to
Appendix I for the actual colors of the colored musical notes,
wherein the whole tone Do has a color of red; the semitone
between the whole tone Do and the whole tone Re has a color
of red-orange; the whole tone Re has a color of orange; the
semitone between the whole tone Re and the whole tone Mi
has a color of orange-yellow; the whole tone Mi has a color of
yellow; the whole tone Fa has a color of yellow-green; the
semitone between the whole tone Fa and the whole tone Sol
has a color of green; the whole tone Sol has a color of green-
blue; the semitone between the whole tone Sol and the whole
tone La has a color of blue; the whole tone La has a color of
blue-violet; the semitone between the whole tone La and the
whole tone Si has a color of violet; the whole tone Si has a
color of violet-red. Besides, the whole tone is denoted by a
circle, and the semitone is denoted by a triangle.

[0025] In one embodiment, the abovementioned colors are
defined by the NCS (Natural Color System) color code. In the
NCS color code, the color of red is defined by S1080-R; the
color of red-orange is defined by S0585-Y80R; the color of
orange is defined by S0585-Y60R;; the color of orange-yellow
is defined by S0585-Y40R; the color of yellow is defined by
S0580-Y; the color of yellow-green is defined by S1075-
G50Y; the color of green is defined by S1565-G; green-blue
by S2060-B; the color of blue is defined by S1565-B; the
color of blue-violet is defined by S2060-R70B; the color of
violet is defined by S3055-R50B; the color of violet-red is
defined by S2060-R30B.

[0026] In one embodiment, the abovementioned colors are
defined by the coordinates of the CIELuv color space (a color
space adopted by the international commission on illumina-
tion (CIE) in 1976). In the CIELuv color space, the color of
red is defined by (0.43, 0.97); red-orange is defined by (0.42,
0.94); orange is defined by (0.36, 0.81); orange-yellow is
defined by (0.31, 0.70); yellow is defined by (0.23, 0.52),
yellow-green is defined by (0.19, 0.42); green is defined by
(0.13, 0.30); green-blue is defined by (0.14, 0.31); blue is
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defined by (0.15, 0.33); blue-violet is defined by (0.19, 0.42);
violet is defined by (0.26, 0.58); violet-red is defined by (0.31,
0.69).

[0027] The colored musical notes not only have to express
pitches of musical notes but also have to express how many
octaves a note is away from the middle note. The symbols
expressing how many octaves the note is away from the
middle note are shown in FIG. 3. In FIG. 3, a dot is added to
the top of the colored musical note one octave above the
middle note; 2 dots are added to the top ofthe colored musical
note two octaves above the middle note; 3 dots added to the
top of the colored musical note three octaves above the middle
note; the successive symbols are generated according to the
same rule. In FIG. 3, a dot is added to the bottom of the
colored musical note one octave below the middle note; 2 dots
are added to the bottom of the colored musical note two
octaves below the middle note; 3 dots added to the bottom of
the colored musical note 3 octaves below the middle note; the
successive symbols are generated according to the same rule.
[0028] The staff has a meter to stabilize the rhythm. There-
fore, the beat of each musical note is also notated in the
colored musical notation of the present invention. Refer to
FIG. 4. The beats of the colored musical notes are defined by
beat-count squares. For example, 1 beat-count square denotes
the beat of 1 quarter note. In other words, 1 quarter note has 1
beat. Each beat-count square can be divided to accommodate
colored musical notes having different counts of beats. For
example, while an eighth note is converted into a colored
musical note, the beat-count square is divided into two small
squares each equal to half a beat and each accommodating a
colored musical note converted from an eighth note.

[0029] A staff normally has a forte symbol or a piano sym-
bol to indicate the dynamics of the musical notes and present
the emotions implied in the musical notation. Refer to FIG. 5
showing the symbols of fortes and pianos. In FIG. 5, the
increasing sizes of the colored musical notes are used to
notate the increasing dynamics of fortes (mf, f, ff, and fff); the
decreasing sizes of the colored musical notes are used to
notate the decreasing dynamics of pianos (mp, p, pp, and

ppp)-

[0030] The color-based music output system of the present
invention has been exemplified by the embodiments herein-
before. The color-based music output method of the present
invention will be described below. Refer to FIG. 1, and FIGS.
6-8. The method of the present invention comprises four
steps: Step S10, Step S12, Step S14 and Step S16. In Step
S10, a pickup unit 10 receives a musical signal, which is a
musical notation or a melody. For example, the musical signal
is a five-line staff of a children’s song “Lightly Row” shown
in FIG. 7. In Step S12, a recognition unit 12 recognizes
musical elements from the five-line staff of “Lightly Row”,
such as wholes notes, half notes, quarter notes, the tonic,
pitches, dynamics, and beats. In the first bar of the five-line
staff, there are whole notes of Sol, Mi, Mi, which are respec-
tively a quarter note, a quarter note and a half note. The note
of Sol is forte (f), and the latter two notes of Mi are mezzo-
piano (mp). In Step S14, a conversion unit 14 converts the
musical signal into colored musical notes according to the
musical elements of the musical signal. InFIG. 8, geometrical
figures filled with gray-level forms are used to denote colored
musical notes of different colors. In the first bar, the notes of
Sol, Mi, M1 are converted into colored musical notes: circles
respectively filled with colors of blue green, yellow, and
yellow. The colored musical notes are respectively placed
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into the beat-count squares corresponding to the counts of
their beats. As 1 beat-count square denotes a quarter note, the
quarter notes of green-blue color and yellow color are respec-
tively placed into two different beat-count squares, and the
half note of yellow color occupies two beat-count squares.
The sizes of the circles are varied according to their dynamics
(f and mp). In Step S16, a processing unit 18 outputs the
colored musical notes shown in FIG. 8, wherein the tempo
and meter are designated at the upper left of the colored
musical notation.

[0031] RefertoFIG.7and FIG.9. In addition to the colored
musical notation, the color-based music output system of the
present invention can also output colored images or output
lights of different colors corresponding to the colored musical
notes. FIG. 9 schematically shows an embodiment of colored
images output by the system of the present invention, wherein
the X axis represents time and Y axis represents the scale. In
the coordinate system shown in FIG. 9, the colored musical
notes of Sol, Mi, Mi, Fa, Re, Re of Lightly Row respectively
appear at their pitches along the time axis.

[0032] 1In conclusion, the system of the present invention
outputs an easy-to-read colored musical notation to simplify
the conventional five-line staff and overcome the disadvan-
tages thereof, wherein colors and forms are integrated to
develop an innovative colored musical notation that is instinc-
tive, easy to read, easy to learn, and easy to memorize,
whereby learners will take more interest in learning music
and playing musical instruments. Further, the system of the
present invention can also output colored lights or colored
images according to music to boost mood and promote
delight.

[0033] The embodiments described above are only to
exemplify the present invention but not to limit the scope of
the present invention. Any equivalent modification or varia-
tion according to the characteristic or spirit of the present
invention is to be also included within the scope of the present
invention.

What is claimed is:

1. A color-based music output system comprising

a pickup unit receiving a musical signal;

a recognition unit electrically connected with said pickup
unit to receive said musical signal and recognizing musi-
cal elements from said musical signal,

a conversion unit electrically with said recognition unit to
receive said musical elements and converting said musi-
cal elements into colored musical notes; and

a processing unit electrically connected with said pickup
unit, said recognition unit and said conversion unit,
receiving said colored musical notes, and outputting a
colored musical notation corresponding to said colored
musical notes.

2. The color-based music output system according to claim

1, wherein said musical signal is a musical notation or a
melody.

3. The color-based music output system according to claim

1, wherein said musical elements include a tonic, whole
notes, half notes, quarter notes, fortes and pianos.

4. The color-based music output system according to claim

3, wherein different colors are respectively assigned to whole
tones and semitones of said colored musical notation, and
wherein a whole tone Do has a color of red; a semitone
between said whole tone Do and a whole tone Re has a color
of red-orange; said whole tone Re has a color of orange; a
semitone between said whole tone Re and a whole tone Mi
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has a color of orange-yellow; said whole tone Mi has a color
of yellow; a whole tone Fa has a color of yellow-green; a
semitone between said whole tone Fa and a whole tone Sol
has a color of green; said whole tone Sol has a color of
blue-green; a semitone between said whole tone Sol and a
whole tone La has a color of blue; said whole tone La has a
color of blue-violet; a semitone between said whole tone La
and a whole tone Si has a color of violet; said whole tone Si
has a color of violet-red.

5. The color-based music output system according to claim
3, wherein each said whole tone is denoted by a circle, and
each said semitone is denoted by a triangle.

6. The color-based music output system according to claim
3, wherein a dot is added to a top of one said colored musical
note higher than said middle note by 1 octave; a dot is added
to a bottom of one said colored musical note lower than said
middle note by 1 octave.

7. The color-based music output system according to claim
3, wherein said colored musical notation includes a plurality
of beat-count squares; each said beat-count square denotes a
beat of a quarter note; each said beat-count square can be
divided into a plurality of squares each accommodating one
said colored musical note having a corresponding count of
beats.

8. The color-based music output system according to claim
3, wherein sizes of said colored musical notes are increased
with increasing dynamic of said fortes; sizes of said colored
musical notes are decreased with decreasing dynamics of said
pianos.

9. The color-based music output system according to claim
1 further comprising a colored image output unit electrically
connected with said processing unit and outputting colored
images according to said colored musical notes.

10. The color-based music output system according to
claim 1 further comprising a light control device electrically
connected with said processing unit and generating different
colored lights according to said colored musical notes.

11. The color-based music output system according to
claim 1 further comprising an operation interface electrically
connected with said processing unit and operated by users.

12. A color-based music output method comprising steps:

receiving a musical signal;

recognizing musical elements from said musical signal;

converting said musical elements into colored musical

notes; and

outputting a colored musical notation corresponding to

said colored musical notes.

13. The color-based music output method according to
claim 12, wherein said musical signal is a musical notation or
a melody.

14. The color-based music output method according to
claim 12, wherein said musical elements include a tonic,
whole notes, half notes, quarter notes, fortes and pianos.

15. The color-based music output method according to
claim 14, wherein different colors are respectively assigned to
whole tones and semitones of said colored musical notation,
and wherein a whole tone Do has a color of red; a semitone
between said whole tone Do and a whole tone Re has a color
of red-orange; said whole tone Re has a color of orange; a
semitone between said whole tone Re and a whole tone Mi
has a color of orange-yellow; said whole tone Mi has a color
of yellow; a whole tone Fa has a color of yellow-green; a
semitone between said whole tone Fa and a whole tone Sol
has a color of green; said whole tone Sol has a color of
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blue-green; a semitone between said whole tone Sol and a
whole tone La has a color of blue; said whole tone La has a
color of blue-violet; a semitone between said whole tone La
and a whole tone Si has a color of violet; said whole tone Si
has a color of violet-red.

16. The color-based music output method according to
claim 15, wherein said colors are defined by an NCS (Natural
Color System) color code, and wherein said color of red is
defined by S1080-R; said color of red-orange is defined by
S0585-Y80R; said color of orange is defined by S0585-
Y60R; said color of orange-yellow is defined by S0585-
Y40R; said color of yellow is defined by S0580-Y; said color
of yellow-green is defined by S1075-G50Y; said color of
green is defined by S1565-green-blue by S2060-B; said color
of blue is defined by S1565-B; said color of blue-violet is
defined by S2060-R70B; said color of violet is defined by
S3055-R50B; said color of violet-red is defined by S2060-
R30B.

17. The color-based music output method according to
claim 14, wherein each said whole tone is denoted by a circle,
and each said semitone is denoted by a triangle.

18. The color-based music output method according to
claim 14, wherein a dot is added to a top of one said colored
musical note higher than said middle note by 1 octave; a dot
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is added to a bottom of one said colored musical note lower
than said middle note by 1 octave.

19. The color-based music output method according to
claim 14, wherein said colored musical notation includes a
plurality of beat-count squares; each said beat-count square
can be divided into a plurality of squares each accommodat-
ing one said colored musical note having a corresponding
count of beats.

20. The color-based music output method according to
claim 14, wherein sizes of said colored musical notes are
increased with increasing dynamics of said fortes; sizes of
said colored musical notes are decreased with decreasing
dynamics of said pianos.

21. The color-based music output method according to
claim 12, wherein said step of converting said musical ele-
ments into colored musical notes further comprising a step:
outputting colored images according to said colored musical
notes.

22. The color-based music output method according to
claim 12, wherein said step of converting said musical ele-
ments into colored musical notes further comprising a step:
generating different colored lights according to said colored
musical notes.



