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Abstract

The music education improves the creative talent, social skills and academic achievement of the
students. For the efficient music education, the learner centered study is highly recommended

rather than the passive education, which supports self-control in selecting teaching materials,
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speed.

learning  tools,

learning patterns  and
collaborative  educational

For the successful self learning,

it is requested to develop the

especially electronic  collaborators such as H/W and S/W.

Though there exist many commercialized electronic instruments and the PC MIDI based softwares,
these tools have some limits and problems for the primary student to learn playing the musical

instrument by himself. In this paper, we propose a supporting tool implementation method using

an electronic keyboard instrument with USB Interface and PC-based software to help the primary

student to learn playing the musical

instrument.  We

implemented an electronic  keyhoard

instrument module compactly and at low cost using a PICI8F4550 MCU. PC based software was

developed to edit musical score, process the MIDI

keyboard instrument module.

can be incorporated with self learning contents.

information, and interact with the electronic

This tool can offer a similar keyboard mstrument environment and

» Keyword : Electronic Keyboard Instrument, Self-study program, MIDI
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Fig. 1. The structure of an electronic keyboard
instrument using PC MIDI and USB interface
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Fig. 3. Circuit of Keyboard Module

E 1. PIC18F4565029| USBSAI E4
Table 1. PIC18F4550 character for USB communication

USB 20 385

Low Speed 1.5Vbps
HESE
Full Speed 12Vbps
USB RAM

D+, D- H[o[E] 2felof Zx{g
On-Chip 22t 2if=2i0l&]

Data Transceiver L&

AR} AREE= PICISF4550S £ 1.3 22
E4S 7N PICISFAS50S Ao 16709 obiek
EndpointE USB  Status Register® ENDP3ENDPO
hitE B3 44T 4 U3 7} Endpointvie M3 Z7)E A
4% 4 9tk ® USB RAM®| Bankd 7% ©]83l¥, 7t
buffer descriptors ¥3Fsle] 1Kbyted] 33+ 283
ot B =Fo| Aok buffer descriptor X18E $l3H
HAF Bankds A9l U™A Banks Bank7S 16
swd 64Bytes AASITE  Ee PICIF4S0S] 54
S olggozm A 9o Wre] 371 3|2 glo] nlE USB

"

Default all pins
to Digital

Check the USB
Self Power

Configure the
USB Resisters

Initiafze the
Key, Segment
and LED

Configre the
Timer

J Check Keys, Segment,
Check ‘ LED and

Interrupt or
Polling

Send information to PC
1. Check CMD
2. Processing

3. Send Packet to PC

T2 4. MCUZRA Fmware 715 S5
Fig. 4. Fimware flow chart for MCU

E 2 Octave 2| bit 7=
Table 2. Bit structure of octave information

08| 04| 0| Ox1| OOl 00| 00| OX0
0 0 0 0 8 4 2 1
QctrLow DC| Al| 2| &| o) o| & =
QctnHigh DC| DC| DC| 2| &#| mh| ol =
1. CctnLow : Low byte of nth octave white key
information
2. CctnHigh : High byte of nth octave black key
information
3. DC : Don't care bit
I 3. Data packete| byte 7=
Table 3. Byte structure of data packet
MS
B LSB
Cct o Cct o Cct ot
2 1 0
Hig 2 Hg ! Hig 0
h Low h Low h Low

1. OctnLow : Low byte of nth octave white key
information
2. CctnHigh = High byte of nth octave black key
information
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Next Main Node Pointer
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Node Number

MNote Information
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Node Image Type /
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Fig. 7. Class structure to represent a note
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USB Communication Flow to Read Key Input Data
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+  Write Key Input
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Fig. 10. USB Communication Flow to Read Key Input
Data
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