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Can the new biometric sensor system "EmotiBit" be used
as a new instrument?

YOICHI NAGASHIMA !

Abstract. Connected Future Labs, a New York-based R&D consulting group, has announced a new open-source biometric
sensor system as ""Wearable biometric sensing for any project" in 2021. Through crowdfunding on KickStarter, the new biometric
sensor system "EmotiBit" will be available in February/March 2020. In addition to the standard 9-axis sensors (acceleration/gyro/
geomagnetism), this system transmits a total of 18 types of biometric data (temperature/humidity (3 types), heart rate (3 types),
and skin electrical properties (3 types)) from a small and lightweight wearable WiFi module to a host at a maximum rate of 25
samples per second. This system also supports the OSC protocol. In this paper, we introduce this new system and discuss its
potential as a "new instrument" from the standpoint of having developed various original biometric sensors (instruments) and

analyzed and reported biometric sensors such as Myo, Muse, OpenBClI, and Muse2.
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Consumer Grade Research Grade
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FitBit  Apple Watch Empatica E4 = Shimmer | BIOPAC

i $589

Price $150-300 $200-750 $1690 2207, $10000+ $1 99
Multiple Emotional v v v v
Data Streams
Scientifically v < v v
Validated
Data Streaming v v v v
Easy to Wear v v v v
Integrated Sensors

v v v v
(No Wires)
Built-in SD Card v v
Use Without Cloud

v v
or 3rd-party Platforms v
Wireless Options Bluetooth Bluetooth  Bluetooth  Bluetooth WiFi b By
LORA, more...

Arduino )
Compatibility
Open-source v
9 Axis Motion v
Data Stream
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Bluetooth-USBA ' # — 7 = — A7 7 V) DA ==2—|Z [
U—7"] BDBMENDZ LTI MEx D) BERICK
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7 Network Traffic

Charging LED

6 EmotiBitLED.

EmotiBit D7 DM BETED H Z 7 )V I2LEDIZ k-
T, BEZET. N7 V—KT., WiFigg, *v b —7
K5 7 4% . EmotiBitOscilloscopeifiE. &1 P 12CH)
B, 7 ER6D X 5 Itz Z2EEIRIERZ — IR CTHERR T 5
BEEDL DV 2=, [93112H D K H I, EmotiBitd > T
W5 (Max8 THUSF T X 2) A EIEH (TypeTag) ITLL T D L 5
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Do

EA EDA- Electrodermal Activity
EL EDL- Electrodermal Level

ER EDR- Electrodermal Response
PI PPG Infrared

PR PPG Red

PG PPG Green

TO Temperature (Si7013)

TH Thermopile(ML90632)

HO Humidity (Si7013)

AX Accelerometer X

AY Accelerometer Y

AZ Accelerometer Z

GX Gyroscope X

GY Gyroscope Y

GZ Gyroscope Z

MX Magnetometer X

MY Magnetometer Y

MZ Magnetometer Z

EmotiBit sensor sampling rates

* The following table shows the sampling rates at which the sensors operate. Since all the sensors are
not operating at the same sampling rates, this information can be useful in understanding the time-
stamping between data from different sensors

ling R: I
Function Data Type Sensor IC Sampling Rate (samples

per second)
Motion AX A AZ GXGY G2 pvitgo.BMITSO 25
MX MY MZ

PPG (heartrate) Pl PG PR MAX30101 25
Temperature &

Humidity TO HO SI-7013 7.5
Temperature(FIR) TH MLX90632 7.5
EDA EA EL ER = 15

X7 EmotiBitdD -t v Y HHE.
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RBETIHBNZIEDY OR—=F T 2 F T AT ORI
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DEBRHZRGIRIZITZE > T nO T, WTFhERbh
B L, 22 TER8D X I IT.
EmotiBitOscilloscope” 7" U5 T0SC) A7 v aild»
Max8IZiE > THIE T 7 4 v ZIZOWTHET 5,

EBRIIK8D K 91z, T0SCH 7w b Tl < ARFHRD
eI HIbR 2 ) & L7, FHANE2ERT T, —D2iF [0SC
v BEIFE Z EIZON/OFF$ % b 7 L ORlE] Z2EN21E O
R=2(BELLLAETHA D L4HE) THHEIL7ZHD T,
Max/X > FHNOHRO 7 F 7 (ftdhiInax23400msec) THERR
LCHDE, BIEFEHIF200msec (FFERSH T N) TH |
7= FIZ T NVA T — )L O#EIFHAN (Bmsec~390msec) T#il T
W=, B9 =23 DXy FH0SCA v —T % sequencial
7¢ Troute] A7 Y= 7 FO#EF{ Tparsing L TV B UEED
BIEDOFETH Y . 1B H Droute Telocker Z0NIZ L T16
B H Oroute Tclocker Z0FFIZ9 A % TOEIEZE A, [F]
L7772k THRRLE, 2B HI1IFEBXZ V3 100msec
ThO, LEZTNAT =IO O#FAN (Hnsec~
200msec) THAL Tz, ARG HIIMIDT & & > T f[H]
KRB TE2HDOTERVWOT, ZhiE2ke LT, £F
FTTUTAEALERESY) (CEREOYESR L L
TIHMFRRETH D LT LTz,

8 %0 Telc o BEEE BE0BOO8Y Qe vAREL " N MO Ho JeEll= -0 AGNN S OEE T e®]

[X|8 OSCOHOVEREFHHI.

6. Adafruit Feather MO WiFi
JEVZEmotiBit X — 4% 7 A kv AT A LI, ARE#RE
YUV T EMRTH BEmotiBitR— K& ZRETHE VM
B o T-Adafrui t#h O EPEBEArduino TH 5 [Adafruit
Feather MO WiFiJ [94] (X9, LA FAdafruitiR— K& 9 %)
EDMARTDLREICL s TERBEAINTWVDLEEDE 5T,
EmotiBitBHZ D Connected Future Labs& L TClE, /U
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“Ladyada” FriedZH MIT) OFEBESH LI L, A—T v/ —
AAD EBEAPICWDRFED A Z A VIR &% T 12
[95-98],

FCC ID:VW4ATWINC1S
MAC ID: F8F005F 1912

EAE oic: 01532
A

[X|9 Adafruit Feather MO WiFi.

Z LT, ARTHD & Adafruitit o 228 B, #K
ABTROAA v T A AR EENOE TR a v
THH>TWNBEDIC, ZOWiFiR— R[4l >W\WTiZEZ
WoTWiholz, ZHIF2019F9HICT b A FTD
Sketching2019[99-100]1Z &0 L7ZERIZ, I IZE B AL
T 7237 LU ArduinoNANO33IoT « ArduinoNANO33BLE & ¥ -
S ACIRIRTH D, b I2ERMITRD A, 6 o
LSM6DS3EWiFiEY 2 — L THHLTWDS
ArduinoNANO33IoTC, ¥if#iZArduino IDETH > 7 VR A7
FEELHETHD L, [101]D L HITEDEBRIZEA TV
HWIFIOU A MRTH o L HTETHERFICE N -bDOIE-
72o LU Z ®ArduinoNANO33ToT=PArduinoNANO33BLEIL
DArduinol I SASAMITEL TVWAKABTRAL v T
YA T RTVDETHSTHERLE LTI RO TH S,
ZHEES . BHAROEBEMROER GRRD I LT, I
S THRIEER 5 STV A WIFIRPBLE A #5# L 72 A — NI
B 21X N FAA A T2 8L & B R [E N C 8 %m?é
ZERROLNAR - - - W [HEEE) BH DT, H
kLT@%%%@A%ALT%%#&@&EET%%&L
TH, Bt/ v a2 vy 7RBB-BICRETE RV EN D
KOMREENSIERETH D, TE - Wl DSeeedthix

THO TASREENDF v M) BEERNTH LT,
INH HARTIEISIMI — ROBRBETE 7o <{fEx VD &
FETZA S, FAMZ & THENICZ > TWABIZHEAD
BT/ EHEROREIHLZ, VolE R A L AA—
TV —Ab b L BIZHRSFEE L TWNDDTE,

101X Z AdafruitdR— RiZ, (2R 7 ¥ BREDLRVO
Ty RX—=THlo ) Amazon THEA LT Va A F v

AR Y = —EME BN T, USBEJFICER LT Th 5,
EmotiBitIX5e8 BT Z OEFEIZTR 5> 2o TWATZIF T, 2D
A= R LoEE) B8 FEREE OB RERE - WY o RE
#% BB ZEE L TWBEDE 5T, & 5iZAdafruitth
DT 2T 475 Y ZArduine IDEIEMNT A E. Tk
oA FTENZI01I0 L E o< [ UHEmAS, FH O
FEETHPICHAEINTLE ST,

BI10 FEHF DAdafruitA— K.

fea

MO WiFi

FEY)

K11 Adafruith— ROE L~ v 7.

ZLTINE, ZoAdafruitR— RO~ v 7[102]
Th D, PIMAR— I CEFELEDHIE) 238K — K, 10E v k
FEETR12E Yy MEEOT T u 7 ANNI0E—h, &5
WZHIBRIZ RN DI — R OD/AH 1 (108 > MEEE) £ TReo
TWBLEIATHD, AR — FOWFiEY 2 —/Lidd—
TV —AOWMROERET 75 VICEETHY | Ha—D
B F L2 wk L Tsetup () » F H I
MWiFi.setPins(8,7,4,2) ;] L WIHHTEZEL 2T TH
DIEoT=,

7. AdafruitR— FOWiFitaERER

Z D%, AdafruitR— FOWiFiEREICE LT, TWiFi7
7/ ARA  MeHEi BWeb—s3b) Lo EBRICHEh L
D%LLm%ﬁﬁé@émﬁ&~ﬂ%%%ﬁfﬂﬁ®@ﬁ
DI FAT v MLfET S Z LAY L[104],
L OLEDZ 4 F THER LTWeb‘H‘~/\1KL’C§71~ﬁK75)%1[El%'J
W AATHIE 2 1105], K120 K 912, 6F v rADTF
0 7 AFBIEERTRT DWebP— MU b kzh L72[106],
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BO8008™ “QuehA BB

P12 Adafruiti— R DWebt— ML EER.

AFEEE (FRETE AR O BfR CEBITM G Th 53,
& 512 TWiFiUdpSendReceiveString] &9 BERE D EBRIC
HEEH LT, EmotiBits 25 A &N T, AdafruitR—
RABIEICUDP, F72H0SCA vE—U % Max8L R0V & 1
Hkp L ZAETHRIBLIZEZATHD, ZOEKTDHL
Z A, EmotiBitv AT AEWHERE VT DU AT
LAOMRE LI, 2O Ty M T —LERoTVD
Adafruith— FEMLTH, BRARBED (B Y /T4 A7
A)T I Faxz—8%) LA GDE AT 477 —FO
TOOENIZEER] L LT, WiFi & W\ 9 5i 708 B 2 45
TEZHE, LVWIHIFRZTHD,

8. BHYIZ

B AR Y 2T A EmotiBit” D N— Z & T A R
LTWBIRMIZONWTHRE LTz, ¥4 b THREGEE L
THZ DM IZOWTHE, REBDOKEZ 5 R EIEEMS
BE/BEREOE U 7ICHOoWTIL, £EEEA%O
RN ETH D, 727 L7k colt o 23 E 2
HOIEME VRS, SBIZT Ty b T7r—LbbkizoTND
Adafruith— RZDOHL O, A—TF Y —AfbDO X 21
Ko THRAZWiFigkRE a2t 552 L T, 2oL T %
RCHENRS MBHRER] ThD LW I kREaHT,
SBITS HICENENOBEEIZ DWW TER/ R E21ED 5
L L BT, COVID-19% T i L7z BEIIH - TW 2 FifEDIE
Hi/ NED T DB EAFT-ICAET DLW AT —D%
HEL W&V,

SE Xk
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Interactive Multi-Media Art with New Technology. https://
nagasm.org/ASL/Tsukuba20070711/index.html

. GHI project and "Cyber Kendang". https://nagasm.org/ASL/paper/

NIMEO7.pdf

. GHI Project : New Approach for Musical Instrument. https:/
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