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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).



(E IR IE SR Pt e
IPSJ SIG Technical Report

ZHUTHWTMUSE" 7 7V ik, THZIE->T) TR
WoT, BERTRASNEZF—TU— Rh ol SN D HiE
30, BEICEWENRDSZ L] 2R D (K5H), Bz
IX"Sports” L Eonicoh v h—L I T —L T =R
L. Mfruits”" E SN L EM E T T el B A A —
VLT, MOFEEEZXRNEIICTIMNERD D, O

BT DY T v 7 2KEEHRHT L, Lo
<J7/7xmi7%ﬁ4XK%3rﬁ_%ﬁT5

X6 MUSET 7"V O (2)
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).
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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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1. Stop the data stream(in case it happens to be
streaming already)

2. Do a version handshake

3. Load a preset

4. Send other configuration messages (such as changing the
EMI filtering based on region of the world)

5. Request Muse status

6. From this status a data stream parser should be
configured

7. Start data streaming

8. Stream data and parse it

9. Stop the data stream when it is no longer needed

Receive &
parse version
string

%id (set preset)
{<additional commands>}
7' (get status)
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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).
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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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® 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
11 /muse/elements/alpha... ffff  /12; |

%19 MuseLABOD i D —&B
Figure 19 Menu of MuseLAB.
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Figure 20 Message decoding from MUSE(6).
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Figure 21 Script example for MuselO.
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Figure 22 Analyze of MUSE(1).
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A7 VT NafFik /AR L CTHFI0Hz 06D TH Y | B
DI NATEIR ) A ARFTeHo> TETND,

X123 MUSEDfiFAT 5] (2)
Figure 23 Analyze of MUSE(2).
F L CR23DHFITIL, BiND ) v F 7 4V ZH50Hz, &
PTZDR7 )7 MaEE L THEEIZ60HzDO S D TH Y |
B S MM FITITEIR ) A ARHEZ TN 5[19],
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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
% 9 (ArmBand Manager CHEHT 2 LR H D) RADH
D, ThzlET 570l TBEHEIRICsleepES ALY &
IRELEHLE, Zhick v, Myoxiliffgicis Lo
R (FIEREEZEL T +—~ ARG LA v
H—T7 2 —A) & LTEAICMZ D LUl LT,

X|24 X 7 LMyo
Figure 24 Double MYO.

ZZTWRDOERE LT, BluetoothZ 4 AMUSE & [A]
i iZBluetoothZ 95 ¥ 7 Myo &, & HIZ20154E 1B
%6 L= il B S8 BRMRTT2015 [4] & Z RIRE A - 2 BB o
REEE L L BT, MUSEE MyodD Ny 5 U B EBEE LT, ¥
AT AELTIEK2DO L ) b oty K268 X OX27
DZ OB FEBROBRETH 5,
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Max6/Max7
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[X]25 MUSE+% 7 LMyo+MRTI20153 AT A
Figure 25 The system of MUSE+doubleMyo+MRTI2015.

\
26 BESBROBEEE (1)
Figure 26 Development of the system(l).
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Dachhdil & 3EIERE ] F TEUEDOMax/ Sy FICAKRSE
THIAER, 1HE OMyo (SRIZE » Tl TWD TRy
T UFMMB LV EN) RO T DI - TE TMUSEIX 167%)
E T, DNIDYF T LA F L EMBOT, WTFNY
FHERWO FThLIN, UNERFELEGOETIREME L
SRR CHEFBH A TEZ 972, &0V ) ORI Z LT
XHRETHD,

P27 B EBROER (2)
Figure 27 Development of the system(2).
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D15 %I, 2 DOMyo S W b 2% ~3FN I » T &
T, MUSEY 62%—61%) (272> T& 7z, &0 HIXTDINE
LLTHE, BEURELTHITIEERION ~ 205 ILIXIF
0KTH 2, ZDOR. Xcode THIELTZ [# 7 LMyo—0SC)
a5 nk IMUSE—=0SC] =LA 7 U7 NMi, #h?E
N DBluetoothiFE N EH A Z &<k LT-, Myod )5
X, BAREODF—A— NI o@EREE OME L
LB DD, MBEONyo RS A 7 THEIZ TE—72-
TWBED? EBIWTL 208, SiZh<sleeptFicE &
BITHENIONRKEFETHY ., T4 YComputerMusic D&
B OrEses) & LToFMe LT, BERMER L 27,
53 7—T4 777 bxiRAGC

MUSE3Max T 2 5 & 9 1278 o TIAZITAT o 7 KB,
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OWSOFIIKTIMNHE Y I L 2HOMHETHY, H

LB IS T T 7 DRSO HEIZ 4D 5D HBMUSED 5
K- Y ERTH D, ZOAMNC, 2EEOREL
it L CHREIZ A2 SN ' P EHRICHE R S vz,
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428 BAZEEBR O (3)
Figure 28 Development of the system(3).
MUSE?™ & Ja W72 B2 400 5 27T 7 () IZ8B VT, IX
WHNZZEL TV DO TH Y . Th LSO R E 724
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REBHICL DBV EMOBEMAR ) A X(T—7 4
777 M) THD, £ THRO[EHIAOW ST T 7 TR,
TR HETEIES A THER LTV, IMIESy
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Figure 29 Performance in NIME2003.
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Figure 30 Performance of EMG sensors.



