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Can we use the brain sensing headband "MUSE"
as new musical instruments ?

YOICHI NAGASHIMAT!

Abstract: The brain sensing headband MUSE has been developed for the relaxation and mental exercise. In this paper, I examined
MUSE from the perspective for application as a new instrument / new interface in computer music. MUSE has a four-electrode on
the forehead, the second electrodes to earlobe, and a three-dimensional acceleration sensor. It is a compact lightweight inexpensive
apparatus for transmitting the biological information to the host via Bluetooth, and its configuration is fully compatible to OSC by
specifying the UDP, therefore, it is excellent in compatibility with existing computer music system. In this paper, I will discuss
about the EEG pattern recognition, noise reduction, the neck swing sensing, and the possibility of sensing of facial muscles /
extraocular muscles - for musical performance / musical expression.
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Figure 2 Zabuton.
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Figure 3 Sensors of MUSE.
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Figure 4 Using MUSE.
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Figure 5 Screen of MUSE Application(l).
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Figure 6 Screen of MUSE Application(2).
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Figure 7 Screen of MUSE Application(3).
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Figure 8 Screen of MUSE Application(4).

K8IL, =7 ¥ ¥ A ZXFERD & BHITFEM 7 2207 1 11 41

Sy DM 7 7 & R & LK LT R EZE AL
EWRTE D, 777 FTHOBEOEHY TEDSZT YN
EWVWH RS TE S,

Mz zT&r,

(9 MUSE7 7 U ol (5)
Figure 9 Screen of MUSE Application(5).
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Figure 10 Display of MUSE Bluetooth.
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Figure 11 Protocol/commands of MUSE.
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Figure 12 Mode Flowchart of MUSE.
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{<additional commands>}
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Figure 13 Message decoding from MUSE (1).
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Figure 14 Message decoding from MUSE(2).
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Figure 15 Data Packets Definition of MUSE.
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Figure 16 Message decoding from MUSE(3).

ZOHHEASA F U0y B X4AF ¥ RIS, T—FD
24— 74y~ EMedian (Fdufl) 2B L. LI
REBINRBERTE AT I v 7 LU VRN TS T —
B a2 FRm LR ((RIRE LTI > 130) o8 K1TTH
% [14], V=% AfE- COSCHRE I TR T — & & 4 %
ONFIEF L LT, MaxDserial BERED R EBIZ LV serial
ATVl NEFTMUSEO T — 2 Nz (< Rk
Ni) Lo i, FYIHBRMETH DM, PRI D
INFECELWF—4) Thotz, ¥, JEHHS A MHi<
K7 ET — 2 OESTTEB L TR0V T, Bk 5
05 2 D IBFIENT A ITHIRF L2\,
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Figure 17 Message decoding from MUSE (4).
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Figure 18 Message decoding from MUSE(5).
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Configuration Control Bar Visualizer
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TN Ougoing |

Opened Ports

® Tcp

Open »q upP
Incoming Messages

[Msg/Sec  Address Pattern Args | Senc
50 /muse/acc fit  /12;

0 /muse/batt i /12;

1 /muse/config s

9 /muse/driref ff /12

226 /muse/eeg it /12;

13 /muse/eeg/quantization iiii /12

10 /muse/elements/alpha... ffff /12

X119 M/us«;LAB/@@%é);%B
Figure 19 Menu of MuseLAB.
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LU ERY T ED T ENEOFE a7 b (A
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DIFELWHRATH D, ZnThR . BiRYERE
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(20 MUSE®D A & — AT (6)
Figure 20 Message decoding from MUSE(6).
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Figure 21 Script example for MuselO.
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e I =
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Figure 22 Analyze of MUSE(1).
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Figure 23 Analyze of MUSE(2).
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5.2 Muse+4 JJLMyo+MRTI2015& /8w T 1) S &
HEFIT20164EFIT, T v Hlyo & Z DSDKEE 2 iR L
7oo MyoldEARMIZER EL L DOBIICEET YT
B DA, BIRE T N— T 2 FEHICAENT L, Bluetooth
DUSBR Z NV EBEREICT 72 AL T, K24D X H IZ2fED
Myo | Z Bl 81 % 5% E L [RIHF (24 OMyo R A Max|Z & 1 L
7 MZOSCIEHT A4 Y UF )y — L% Xcode TRIFE LT,
MyolZ No 7V 2E/LEEL20, HEBEIEKTH
WAL TWD) ERAEE T TsleepE— RIZA-TL
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X|24 X 7 LMyo
Figure 24 Double MYO.
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[X]25 MUSE+% 7 LMyo+MRTI20153 AT A
Figure 25 The system of MUSE+doubleMyo+MRTI2015.
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W26 FEEBROREE(D)
Figure 26 Development of the system(l).
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Dachhdil & 3EIERE ] F TEUEDOMax/ Sy FICAKRSE
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P27 B EBROER (2)
Figure 27 Development of the system(2).
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Figure 28 Development of the system(3).
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Figure 29 Performance in NIME2003.
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Figure 30 Performance of EMG sensors.



