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Design of a Smart Music Learning Device that can interact
with each other using a transparent touch panel
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Abstract The Smart Music Learning Device(SMLD) presented in this paper constructs the display part
by attaching the touch panel to both sides of the transparent panel. The main processing unit uses
raspberry pie, and the operating system uses Android. On the transparent panel, music education
contents are displayed, and on the touch panels 1 and 2, the inputs of learners and instructors are
accepted. The signal input from the touch panels 1 and 2 controls the progress of the music education
contents through a process in the main processing unit. This control process design and implement a
two — sided panel — based interactive training algorithm. This device aims at musical education based
on mutual understanding. Therefore, it conducts face—to—face education using music education
contents presented through transparent panel. This allows the instructor to know in real time the
response to the learner, thus improving the understanding of the learning and the quality of the

education. Also, the learner's concentration can be improved.
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Fig. 1. Examples of early childhood music
education
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Table 1. How to apply smart education in this system

SMART classification How to apply

Music map touch content using

Self—directed
nursery rhymes

Mutual communication using

Motivated
transparent panels

Adaptive LMS—based learner level management

Resource free Use your personal smart learner

Technology embedded Android—based smart device

transparent touch panel
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Table 2. Composition and function of music map

Music map Configuration function

Music map touch content using nursery

Musical syllables rhymes

Mutual communication using transparent

Content by screen
panels

pitch of the song LMS—based learner level management

Reaction to touch Use your personal smart learner
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Fig. 3. Interactive learning based on transparent

touch panel
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Table 3. System interactive learning function

Music map Configuration function

Conversation function using

Face—to—face conversation
transparent touch panel

Providing learning contents that fit the
learner's situation

Awareness of learners'
situation

Real—time check of instructors by
learning through touch function

Learning through touch
function

Real—time correction of learning
content using instructor touch screen

Real—time correction of learning
content

Face—to—face feedback of learning

Face—to—face feedback .
results using transparent panels
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Learning mode
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Fig. 4. Conceptual diagram of SMLD

Fig. 43 % =0l Aoke SMLD®] /S wel7
gtk WK Qs ojZeAel i Tl 2
Eolg B 2whe gopsiglo] themes) X 5
Pe WA} B RES] BH A0S

= o

Atk AAE AP
ol Sl & e SHEEEI=E Skl Al Al

e

oA Ajkek SMLDE F19 Ejx]sid 7|Rke]

F-= Fig 59 o] 5257 EARE, A
o S EES skl HAEde] s
el =0l st J 28-S A s ok

5)
e 6 Sl o =
HARES gadd=e]

pil)

¢
O:

&3
2 fob
o

Q2
O
N n:f; i
(il
<
N
lo,
2,

o
il
o n
£
I

o N,

>
for
il

i e
8

o
N
B
v}
=
o
)
rlr
12
lol

119

T

(o3
<

A2 AejaA) k. A
SEEEEERRR

AAeEs Aelshs o

bl
E

)

koo
N
o
4
09:4“
2
R

2]

Learning Module Teaching Module

Activate content
service

Configuration

Resource

. . management
Archive service 2

APP selection

L-T Sensor

monitoring T-T Sensor
monitoring

Messaging Messaging

Processing Module

Gateway service Process monitoring

L-T/T-T Sensor

Sensor IF Pairi
airing

Workflow

Transaction control
management

Fig. 5. Configuration of main SMLD
processing unit

h | :
Touetpane contents display

touch panel
transparent panel

Fig. 6. Configuration Learning Device Display
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