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Abstract

Performers want to be able to realize their own ideal performance. To achieve this,
performers use a variety of performance expressions. Examples include changes in the
sound of instruments using effectors and lighting effects. This group has defined the
sense of elation resulting from the high reproducibility between the performer’s ideal
performance and the actual performance as “vibes,” a word used in the sense of “groove”
or “atmosphere,” directly from the word vibration, which means “feeling” or “at-
mosphere” (received from a person, thing, or place). The purpose of this group is to
increase the vibes, that is, to increase the reproduction rate between the performer’s ex-
pected performance and the actual performance. In order to increase the reproducibility,
it is necessary to improve the performer’s performance ability. The group believes that
this can be aided by solving the problem of timbre (effectors) and lighting (lighting),
which are difficult for performers to manipulate during their own performances, and by
expanding the range of performance expressions available to them. This is the result of
focusing on the flow experience, a state of immersion that occurs when challenge and
ability are highly aligned. If vibes are a feeling of elation caused by the high repro-
ducibility between the performer’s ideal performance and the actual performance, the
state that leads to flow experience is considered to be suitable. In addition, the flow
experience has the function of developing a new level of challenge and ability, because
the performer tries to reach the flow experience again by improving his/her ability when
the difficulty of the challenge increases. However, in order to improve one’s ability, it
is necessary to learn a new ability. The group believes that by facilitating the learn-
ing of new abilities through the expansion of performance expression, performers will
be more receptive to the flow experience that tries to develop their abilities, and since
the number of possible performance expressions has increased, performers will be able
to perform at a higher level and raise their vibes more easily. The group considered
that it would be possible to use the performer’s performance movements to manipulate
effectors and lighting by using electrical signals called myoelectric potentials, a type of
biological signal that can be measured when muscles are active. For this purpose, the
performer’s myopotential is measured through electrodes and measurement circuits, and
converted into a serial signal by Arduino. The program then determines the rotation
angle of the motor and the color of the LEDs according to the measured Myoelectric
potential values. The motor operates the knob of the effector, and an experiment was
conducted in which the motor was actually used to play the music. In the experiment,
electromyograms were measured from three locations on both forearms and from the
shoulders to the neck, and three types of effects (delay, distortion, and overdrive) were
applied to each. Experiments were performed with and without motion. The results
showed that there were differences in the degree of sound change and the color of the
LEDs depending on the presence or absence of movement. However, during the experi-
ment, the servomotors sometimes rotated even when the Myoelectric potential was not
measured, making it difficult to confirm whether the effects of the Myoelectric potential
effects could be adjusted. In addition, the LED color sometimes did not turn red as it
should have even when the maximum myopotential value was measured. However, one
performer who cooperated in the experiment commented that although the technique
was rough, he felt that the sound, which was not possible with ordinary guitar playing,
showed the potential of this technique. These problems could be solved with more pre-
cise motor control and more accurate conditions for LED color changes. Thus, while
it is possible to measure from a single location and control a single type of effector, it
is necessary to measure from multiple locations and use them to control the effector,
which requires more precise motor control. However, we also found that if perfect motor
control could be achieved at multiple locations, controlling effectors and lighting using
myopotentials would not be impossible, and would allow the performer to express his
or her performance even more. Therefore, if the above problems can be improved, it is
not impossible to control effectors and lighting using myoelectric potentials, and it is
possible to bring about further performance expression to performers. It is also neces-
sary to investigate how much assistance is possible to realize the performance expected
by the performer by actually using the system in the performance after improving the
problems.

Translated with DeepL.com (free version)
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Body augmentation interface using biologic signals ~ASHURA~
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DA ZBINATI2DDF74 77 ) LTHIH SN2, £/, Serial iX Arduino &>V 7
WEET 572007477V LTHHAINZ. PyAudio X, Python TEHT—X %2> 729
DI74779VTHY, PortAudio EWS 7 BAT T v 7 4+ —LDEFUHET 4 75 1) D Python
NA VT4 7 TH5. PyAudio FHWE Z 2T, HROAHS, 5, BEEMHEIITO 2
BTES. KT, BET—ZDY 7NLEA LD FRETH D, (KGEETOFHF LY =7 b DA
NTEZRIFRHTH 5.

CS°G RS-V N)

2.1.16 #IE7OT 5 LA

¥ 7z, MEMEHIEEOES % Arduino T L, ZOEEEEDKEZ X% Python D a— K
ZFEITLTVEAYE2—RIZTY TVERETERET L0 7 A2 FR L.

(¥ HE: THKENX)
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2.1.17 EF—42—0FETOTI S L

REEYTIZ, HBEMOMEIHE L CHEET 2 € — X 28 ET 2 0 ENH 7. 22T, MiEM
FHEIEE DE5 % Arduino TEEI# L, Servo 74 77V ZHWTZDEEEEDOK X X Z[AllifA
BT B 7025 ARER L. AEIEY TR EHIER 0 HER AR — R ' — & 2 BELHIC A
EHIHT 27007077 628 EL .

(XSCH: THKER)

2.1.18 LED O#IE 70O S L

AREEYICIX, MEMOMEICHES LT LED Ot ZB(bI B 20BN H-7=. 2T, HEhit
HIEIEE DE5 % Arduino Tk L, AdafruitNeoPixel 74 77 V) ZFHWTZDESE LD K E X
% RGB fHICZH L, LED 77— /0@ %filHls 2 70 o 228 YF L.

(XSCH: THKER)

22 IJxPVXR—&ITxVbk

I72P =372 Ve T2bDTHS. ZL T 77 beiX, HREZERICE
BxE2bDTH5. Iz, T4R =2 20727 IBFEETS. T4 A=Y a v
BTN S N 25E, BERORIENRISPELIEE 25 Z e B ERIA TS [8]. Ficr v
IRAZNBEDFETIE, T4 A= a YHOENSPEHNERZMIAL, VR F =TV
$%5 225 RSN TVS (8.

(XCH: THKER)

2.2.1 ZUvEVIICEBZEAMBEDRIE Y ZDFAE

7V v By ZiE, BHEOREN—ED L EWMEEZBX BRI EZYIDEL LTESICT
B THb. ZHICEIDEFHOBIRDBZEFL, FERL LTHICEANEL S, K 2.3 D EHXTO
Hi, TRV v 7H%DBDTHS.

FTAA =Y a VEEEEPBREEIE TV v Y7220 k>TEARBLZTZ 727 b
TH5. BAIHFROWEIERTZII2L->T, TEHLD LS CEONIENT LI Z2IET.
BERNCIE, 7V v Y I0RET 218 EREHEIRT 2 L ITOHED» & Rz K, Bl ZIXHEE
BRI ED 2. K2, 33 L AEBOMGRERLZbDTH S, TOMR, EWEE
T35 % 7 DR EEAR I O BERUSE O B R AR I 5. BERIGE AR & HicHiiic
AEMINTAEERT DEAT . ZAUCK > THEEINCEAL LKL 3.

F=N=RIFAL T VST 727 PO BEREBABRIE TV vV T TEI2IEkoTEA
ZMABLI7 27 bTHB. T4 AM=2aYeARICEREZ Vv Y 73505, ZOHEED
FHREADEEIENE DS, A —N—FF74 E, FHEEBRIEML, BECEFEL kL
BhrADHZECEERTZ I EHNE TS, F—N—KF74 7 TlX, BEIZV) v E
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Time [s]
1e9
4 104
E‘ 051 l
0.0 T l l . l| T T T
] 5000 10000 15000 20000
Frequency[Hz]

X 2.4 JEEIK

TEFHOBRMBETEADREL, FIXEIPREETHTHMDS. ZHUX, TTOEEI EVIRIETH
X2 Z2ickh, BEMBIICYI SN, BENEET 2 e TRET S, F—1N—FF
A FIFERRIERIIIZE T, TOF RN L TRPHREAZMZ 2720 T, BHI@EREERT
DRAIITORV. ZD/®d, A—N=FI74 TEFRX-—REDERICBVT, BEOHRICEHE
RIEARZ R 2 RN KEANSIR L DD, FIXEBLrLREX LA 57-DIHXNS.

CS°G SRS -VN)

2.2.2 T4 LADMHLIEHA

nnnnnn
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IR D) RLEERFAT S L7227 M THS. BRI, FHOBERZITOFE D & —E R
BEOEZZLT, REVIOLIICHIETEZIREGZHT T2 I ZAREICT 2. ZOHEDHER
DIZED, VXLDERPLEADNMDY, BEINESY ZE LB B TE S, X512, BIERE
BEGEDIRUHAET 27 40— FNy ZAURZHREIT 2 2 8 TEHEORERBAHE L, KBS s
BEOBMBEEZ LD TES. ZOMRE, BOHBRSLHRERE B E 3.

(%3CE: THKER)

2.3 T
2.3.1 Arduino IC& 2 E—% —FIH

Arduino ZFH\WT, HiEMOEICIGCTE—X—DRZAELEZHIEL . /2, HHLEZE—
R = THEHIEA —RE—R—TH o7/, BMINCHERIEY —RE—2—D & 5 ZHlHT 2
FedDTa s nEGWEL . BRI FIEE LIRIORT.

(1) AHEAFHAIEE T X 72{55 % Arduino Uno ICANIL, ZDEE%R A/D BT X >TF
VaMET B, ZhuT kb, OV 25 5V OFEM T Fu s EE%E 0 25 1023 OO 7Y XL
AT 5.

(2) 7Y ZNMEIZHE DV TY — R E— X — DRl & mER R 2 RE ST 5. LED % 6 A TRB
T30, v—ROEHRMAEHIFEOHEE 6 5L, ThZhOHPEITIET 2 ME% 6 BT
g 2. BRI, =7 27 X —0DFAERGIEK 270 BRI E 2 Z e AARETHS. Lk
25T, 1023/6 1% 170. 5 THbH, 270/51X 54 TH 372D, XD X5 EKMEHRE L2,

C FIUZOUEM 0 D5 169 DI, R0 .

© FYRIVEH 170 25 340 DRE, X 54 FE.

- T RIUED 341 226 510 DI, AL 108 .

- FYXOVER 511 5 681 ORE, AEIX 162 .

- TV XOVIEN 682 5 851 DI, AEIX 216 JE.

- FYROVED 852 BB 1023 DRF, AL 270 FE.

(3) =7 27 Z—HlIHIFADY —RE— X —IZOVWTEBRDER, Mol TcizR, KELEL
EHESHIEPSEL TWR IR0k otz. LidoT, 727X —HAP—RE—X -3 KT
HEIL, Th2honERES X CERAEE, FEEOHEBEEOMENMZ Rzh oL 7.

(4)Arduino TREFEERRTOMEZFERLTE D, FERRITHEOAEOEHD & #5771 & [FHRREE %
WET 2. BRI, BESRTOMAE L BEREROMEOERGET 2 Z 2T, ERERT 20 %K
D%, FHEMEROIEADFED SEREHED 2 RIFETEID O 5 SICHEET 202 RET 5. £,
FHERESIC 300/180 ZHNIE$ 2 Z & THIERFEZE S 5. Z4ud, 180 EEMHHE S 2 DIT#Y 300

IVHORHEZEST 27D TH 5.

(5) LEEDEIED 5K ST [HER A & BRI 0@ D ICHER X2 5 2 & T, FEMAR L FAKED
MEREES 5 2 e TE, SFLNCAERIEY —RE—X—0 X5 RHlfEITS Z LK.

Ffl A 2 — FIZ oW TSR T 2. AHIENC X b, HEGIEY — KT — & — 2B A
EHIEY —RE—R—D XIS ZerfgEe ko7, Tz, HBEMOMEICE ST —KRE—
X—%HHlTEZ bR LE. ZOHHEE—X-—ZIEYRT T, BHROE—X—%H
BNCHIET 2 Z e S ATHEL 72 5.
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(%3CHE: HKER)

2.3.2 Arduino IC& % LED i

Arduino ZHWT, HEMOZ(IIGUTLED 7—7 74 bO@EHIHT 2 70 277 L% HilfE
L7z, BARMZRFIEZ LR ICRT.
(1) A BAFHAIAE T X W 72(55 % Arduino Uno ICANI L, ZDEE% A/D T X > TF
DEUET L. ZHCED, OV 25 5V OFENM T Fr ZEEE 025 1023 OHPEAD 7Y XL
EC T 5.
(2) BEEFT TR L 2B O T ZUED 55, ROKEWMEESRT 2. AREY T, =
EfTD SHEMEREL, BIEVT Y ZEICEIWT LED Otz Z{Lx 8 3.
(3) HENMD T Y ZMEIZISC T LED OotazZ{t€ 2. ThEHIZ, 02005 1023 D7 Y XIVHE
6%, ThZUCHIET %5 LED ofZiE Lz, BEARIcE, 1023/51%204. 6 TH 57
B, RDEDWHKEMFEZEFRE L.

- FYXIVIED 0 DI, LED D34k,

- TV ZIUED 204 DK, LED Ofl3H.

« FYXOVIED 409 DI, LED O E k.

- FYZOVIE 613 DI, LED Ok,

« FYZOVIED 818 DIF, LED O fl3fs.

< FYXOVED 1023 O, LED O3k
(4) BEANOEBEBIE ST OND XD CHIfEZITo 7. BIZIE, 79 ZMED 0 525 204 1ITE
L5 28, LED 3% o FANEONITERT 3.

Al 2 — FIZ oW TN T 2. AHlENC X D, 8D LED 7—77 4 + Z[FIKFIZFE
CETHTXE2 Z L DAfREL 72 5.

(XSCH: THKEXR)
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F£3EZ OV oHFER

3.1 KEY
B
BEREH
[E]1 2%
EEE
d
»*

s RAFIT LI~ ———— F=F A4 Ff R =T =2 —— AE—H—

X 3.1 o275 sl

KT N—FF, BFOEBTIINERLTZ, HEFPEBIFE > T OUFR2EEROT L HE
FIEASELLED 7— 70N KM B2 Z e TREAREICR S E X . 2L T, #HE
BFOMBRUAZIIR L/ 2 21k 2 7 0 —KEBROMERD» &, HBHORENOR EEHBIL, 47
2% EIFRT T2 2HMNE L.

ZD®IZ, HEEOHENZFHT 27-0DREEZEEL. £, FHUILHEMNEZS Y 7
MEBIZEIRL, a5 ATHHATES X512F 272912 Arduino ZEA L. 2L T, il
L7=iBMICE > TH—KRE—X—DMHfr LED Ot ZHlHl$ 272007077 A HIfEL 7.
TN OBIFRENEITHZEE O E AL 2 BRRCF IR 2@ L CEHAIL, Arduino 233V 7 UESIC
ZH3 5. 25 L CHIIL BB MOMHEIIS LT, 727 4R E—X—DHEAE Y LED Of
ERET S, E—R—B3LT7 27X —DOFAERETIERENTHS. ZhoDBFEER 3.1 D>
AT LKA L 7z,

3.2 B

RIZNV—T1%, BRWE VS Z & THEBRADINENEED &, EEICHE L TEBE L.
EEBTHIEAIT 2221l hoz 727 MITA LA, T4R =23y, A=—N—FF74 70D 3/
HThs. Zhnld, HHOERERBETIToLFIICL-oT 727 X —DDOFAZEIL, T4 1
AIIERDFEHTIETIETERVTHAH 2T IENTES, T4 A b—YaryeA—nN—F
T4 7NIEBADDH BB LICEDBFBOEAD TN D RT WDFEIR L 2. 5HUENZ, TFEETIEH
BAROFHNCHWSNEBME FKEDr — 7L ZBATLE S GRIELRD - 720, FHEFICR
ELT. ZOHTH, BEMORD I LTVl B SHEITHMMEMe LTEN- 2. HE
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FOEBEDOXA I Y7 THIEIL 720w W BE2 S, MAiliTldo L X4 —EEHFICHEN T
ARl ERNZ e L WD, EREET 4 LAXHIGE . 2L T, EiilizT 4+ A b= 2
v, ARilE A — =K Z 4 i b &€ 7. LED ool 3 2 5 Jﬂbt% CADAIG S
HREVHDERME B, ZLT, HEBFWKIIHZE2MZ 2585 HZZMZ 55 2D T
HELTHH o7,

3.3 EHERDHER

XM CTHZBLTH H5oLGETIE, 3V RMOMEN 2 U2 R NI 22 #ion L
20 THotz. 2L T, LED OENREL HETH o 1R OE[E 1T 2K 22 BT L, %9 20
Wicote, $IZo7BGEZRS E 14WZ o7z, EREIZRMATHEHELTD 5o EATIE, 3V
PLE oA 2 5 U 7z RN 2k 44 #ienf L, #9942 W72 o7, LED ofud, # (&H» 5
DI TET 25 OMBEM 2T 2L R2G5ENRD2) PORTHoREIED, 2K 441
WU, F17TRE -2 EBROVHRKETIE, =722 bOrhrb B EIMRTEZ. Ly
L, EBo@d»ofEMEHHL TORWESE T Y —KRE—X =2 LTLES 2 dH-o
72728, EMICEZ2 727 O ) BEEORENRTETWEINMERELOLL Kolz. Fz,
LED Ot HEMPIERKEZFH L THWTSH, KRRIZEDRICKRLBRWEGEND 572, SHD
FERHH N LT e 1 B OEEE D S ETRHI D 7203, HEEROF X —HETIIEVELRVE
2, ZOHEMOAREMZ KUt v BREG .

(XH: BEEIR)
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FA4E ER

4.1 7OV FOERHIS

SR DEBRTIE, REEREHHZh 7. T—X—HBEMEZFHHL TRV E ETHHNT
LES Dk, #EHREY—KRE—%—%27027 7 L0HIHTHERIET—X—0D X 5125 HE
DH o=y, ZDHIEATIETE, EROMBENMRER e Y avzohwiZzeickoTHELE
BRI A XDEEEZI T LE->dbrEZLNS. LED OhARAR 2 EOEICE(L LR
DolDiE, a5 MO THEMI RIS LT 2 LT, FEEFO R
ko TRHllE N2 mAMEDS, RE LR KEIfEDICmD S, BRAMEEZFHIL THRTR S0
WS ZeAEZLND.

TuY =l FORERPS, =N HEHIL, —MEOL T =27 M 2HlillT 5 Z L IEARETY,
BB HEHIL, 2062 L Ty 27 2 —%2HlHT 2 Z 1%, X bEERE— &4l
EITORED DB e holz. L L, BB TORERE—X—HllEEBRTELEAE, B
BMICEZT 7278 —, DVWTET7 =27 bOFINIARATRECIE R VW b b oTe. ¥/, T
7z 2705 ATHETAGACHEELESTORBERZRL, 2 ZBHEBET LN TE
BN WS Z 3ot 200, FHOMBESRERET S A TENR, HEMCKSZT
T2 R—=Y 4T 4 Y7 OHIENIRATRETIE R, EEFICHRZHBERREZ D 56T 2 21E0]
e otz ZDRHITX, X hEE LT —Z—H#lHl%i7», LED OBOELOLMEEIC
EREICT 2 RENDH 2. F7z, MESEPSRELEZS X TEBICHBICAM L, HEESHET 21
BEFEBHT MBI EARER DD EFARZDEN DB EX 5.
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f8 A 7OJZLUR K

Al Y—RE—X—FIH

#include <Servo.h>

#include <Adafruit_NeoPixel.h>

/*

#En BURRDE

VoltReadPin : 7 FAJEVDHES

value : EE%Z 0 15 1023 DT I XJLEL LTHRS
volt : T &ILfE% 0.00 N5 5.00 DICEHL THKS
*/

int VoltReadPinl = 1;

int valuel = 0;

float voltl = 0;

int VoltReadPin2 = 2;

int value2 = 0;

float volt2 = 0;

int VoltReadPin3 = 3;
int value3d = 0;
float volt3 = 0;
int VoltReadPind = 4;

int value4 = 0;

float voltd = 0;

/*

#EEMERDOER

ServoPin : T AXILE>DES
beforeAngle : AERIHDHDELK

afterAngle : AEKHHOI-HDEH. ChzEHLTLL
lotateTime : REfEFIHD - HDEH. ChzEHL TLL
stopAngle : BIERAYELE T B EME. 90 RIRTEGESD D
beforeAngle ¥ afterAngle |, lotateAngle D\WIHA(UE

*/

//IT7 TR —BY—R
const int ServoPinl = 7;
int beforeAnglel = 270;
int afterAnglel = 270;
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int lotateTimel = 0;

int stopAnglel = 93;
const int ServoPin2 = 6;
int beforeAngle2 = 270;
270;
int lotateTime2 = 0;

int afterAngle2

int stopAngle2 = 92;
const int ServoPin3 = 4;
int beforeAngle3 = 270;
int afterAngle3 = 270;
int lotateTime3 = O;

int stopAngle3 = 90;
const int ServoPin4 = 5;
int beforeAngle4 = 270;
270;
int lotateTimed = 0;

int afterAngled

int stopAngle4 = 94;

/ BB Y — R

const int ServoPinb = 10;
int beforeAngleb5 = O;

int afterAngle5 = O;

int lotateTime5 = O;

int stopAngleb = 88;
const int ServoPin6 = 11;
int beforeAngle6 = O;

int afterAngle6 = O;

int lotateTime6 = 0;

int stopAngle6 = 90;

int lotateAnglel 270;

180;

int lotateAngle2

Servo servol;
Servo servo2;
Servo servo3;
Servo servoé4;
Servo servob;

Servo servo6;

//TANA

char val;
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void setup() {

Serial.begin(9600) ;
servol.attach(ServoPinl, 500, 2400);
servo2.attach(ServoPin2, 500, 2400);
servo3.attach(ServoPin3, 500, 2400);
servo4.attach(ServoPin4, 500, 2400);
servob5.attach(ServoPin5, 500, 2400);
servo6.attach(ServoPin6, 500, 2400);
servol.write(stopAnglel);
servo2.write(stopAngle2);
servo3.write(stopAngle3);
servod.write(stopAngle4);
servo5.write(stopAngle5);

servo6.write(stopAngle6) ;

void loop() {
/ /B DOEZ Y —RE—F & LED DIRIED F- & |CEHA
valuel = analogRead(VoltReadPinl);

value2 = analogRead(VoltReadPin2) ;
//value3 = analogRead(VoltReadPin3);
value4 = analogRead(VoltReadPin4);

[/ T RILER 0H 5 1023 % 0.00 H'5 5.00 ICEH

voltl = valuel * 5.0 / 1023;
volt2 = value2 * 5.0 / 1023;
volt3 = value3 * 5.0 / 1023;
voltd4 = value4 * 5.0 / 1023;

[/ —RE—RZDEERA & BERkE -2

//T7 xR —BY—K

if (1023 * 0 / 6 <= valuel && valuel < 1023 * 3 / 6) {
afterAnglel = lotateAnglel * O / 5;

} else if (1023 * 3 / 6 <= valuel && valuel < 1023 *x 4 / 6) {

afterAnglel = lotateAnglel * 3 / 5;

} else if (1023 * 4 / 6 <= valuel && valuel < 1023 * 6 / 6) {

afterAnglel = lotateAnglel * 5 / 5;
}

lotateTimel = (afterAnglel - beforeAnglel) * (300.0 / 180);

/*
if (1023 * 0 / 6 <= value2 && value2 < 1023 * 1 / 6) {

Group Report of 2024 SISP - 17 -
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afterAngle2 = lotateAnglel * O / 5;

} else if (1023 * 1 / 6 <= value2 && value2 < 1023 * 2 / 6) {
afterAngle2 = lotateAnglel * 1 / 5;

} else if (1023 * 2 / 6 <= value2 && value2 < 1023
afterAngle2 = lotateAnglel * 2 / 5;

} else if (1023 * 3 / 6 <= value2 && value2 < 1023 * 4 / 6) {
afterAngle2 = lotateAnglel * 3 / 5;

} else if (1023 * 4 / 6 <= value2 &% value2 < 1023
afterAngle2 = lotateAnglel * 4 / 5;

} else if (1023 * 5 / 6 <= value2 && value2 <= 1023 * 6 / 6) {
afterAngle2 = lotateAnglel * 5 / 5;

}

lotateTime2 = (afterAngle2 - beforeAngle2) * (300.0 / 180);

*/

*

3761

*

5/ 6) {

if (1023 * 0 / 6 <= value2 && value2 < 1023 * 3 / 6) {
afterAngle2 = lotateAnglel * 0 / 5;

} else if (1023 * 3 / 6 <= value2 && value2 < 1023 * 4 / 6) {
afterAngle2 = lotateAnglel * 3 / 5;

} else if (1023 * 4 / 6 <= value2 &% value2 < 1023 *x 6 / 6) {
afterAngle2 = lotateAnglel * 5 / 5;

}

lotateTime2 = (afterAngle2 - beforeAngle2) * (300.0 / 180);

/*

if (1023 * 0 / 6 <= value3 && value3 < 1023 * 1 / 6) {
afterAngle3 = lotateAnglel * O / 5;

} else if (1023 * 1 / 6 <= value3 && value3d < 1023
afterAngle3 = lotateAnglel * 1 / 5;

} else if (1023 * 2 / 6 <= value3 &% value3 < 1023 * 3 / 6) {
afterAngle3 = lotateAnglel * 2 / 5;

} else if (1023 * 3 / 6 <= value3 && value3 < 1023
afterAngle3 = lotateAnglel * 3 / 5;

} else if (1023 * 4 / 6 <= value3 && value3 < 1023 * 5 / 6) {
afterAngle3 = lotateAnglel * 4 / 5;

} else if (1023 * 5 / 6 <= value3 && value3 <= 1023 * 6 / 6) {
afterAngle3 = lotateAnglel * 5 / 5;

}

lotateTime3 = (afterAngle3 - beforeAngle3) * (290.0 / 180);

*/

if (1023 * 0 / 6 <= value4 && value4 < 1023 * 1 / 6) {

afterAngle4 = lotateAnglel * O / 5;

*

2/ 6) 1

*

4/ 6){
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} else if (1023 * 1 / 6 <= valued &% valued4 < 1023 * 2 / 6) {
afterAngle4 = lotateAnglel * 1 / 5;

} else if (1023 * 2 / 6 <= valued &% valued < 1023 * 3 / 6) {
afterAngle4 = lotateAnglel * 2 / 5;

} else if (1023 * 3 / 6 <= valued &% valued < 1023 * 4 / 6) {
afterAngle4 = lotateAnglel * 3 / 5;

} else if (1023 * 4 / 6 <= valued && valued < 1023 * 5 / 6) {
afterAngle4 = lotateAnglel *x 4 / 5;

} else if (1023 * 5 / 6 <= value4 && value4 <= 1023 * 6 / 6) {
afterAngle4 = lotateAnglel * 5 / 5;

}

lotateTime4 = (afterAngle4 - beforeAngle4) * (290.0 / 180);

/ /AT — R

if (1023 * 0 / 6 <= (valuel + value2) / 2 && (valuel + value2)
afterAngleb = lotateAngle2 * O / 5;

} else if (1023 * 1 / 6 <= (valuel + value2) / 2 && (valuel
afterAngle5 = lotateAngle2 * 1 / 5;

} else if (1023 * 2 / 6 <= (valuel + value2) / 2 && (valuel +
afterAngleb = lotateAngle2 * 2 / 5;

} else if (1023 * 3 / 6 <= (valuel + value2) / 2 && (valuel +
afterAngle5 = lotateAngle2 * 3 / 5;

} else if (1023 * 4 / 6 <= (valuel + value2) / 2 && (valuel +
afterAngleb = lotateAngle2 * 4 / 5;

} else if (1023 * 5 / 6 <= (valuel + value2) / 2 && (valuel +
afterAngle5 = lotateAngle2 * 5 / 5;

+

}
lotateTime5 = (afterAngle5 - beforeAngle5) * (300.0 / 180);

if (1023 * 0 / 6 <= (value3 + value4d) / 2 && (value3 + valued)
afterAngle6 = lotateAngle2 * O / 5;

} else if (1023 * 1 / 6 <= (value3 + valued) / 2 && (value3
afterAngle6 = lotateAngle2 * 1 / 5;

} else if (1023 * 2 / 6 <= (value3 + valued) / 2 && (value3
afterAngle6 = lotateAngle2 * 2 / 5;

} else if (1023 * 3 / 6 <= (value3 + valued) / 2 && (value3
afterAngle6 = lotateAngle2 * 3 / 5;

} else if (1023 * 4 / 6 <= (value3 + valued) / 2 && (value3
afterAngle6 = lotateAngle2 * 4 / 5;

} else if (1023 * 5 / 6 <= (value3 + valued) / 2 && (value3
afterAngle6 = lotateAngle2 *x 5 / 5;

+

+

+

+

+

/ 2 < 1023

value2) / 2

value2) / 2

value2) / 2

value2) / 2

value2) / 2

/ 2 < 1023

valued) / 2

valued) / 2

valued) / 2

valued) / 2

valued) / 2

x 1/ 6)

< 1023

*

< 1023 =*

< 1023

*

< 1023 =*

2/ 6)

3/ 6

4 / 6)

5/ 6)

<= 1023 * 6 / 6.

x 1/ 6)

< 1023

*

< 1023 =*

< 1023

*

< 1023 =*

2/ 6)

3/ 6)

4 / 6)

5/ 6

<= 1023 * 6 / 6.
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lotateTime6 = (afterAngle6 - beforeAngle6) * (300.0 / 180);

/%
//TANH
if (Serial.available() > 0) {
val = Serial.read();
if (val == ’1’) {
afterAnglel = O;
} else if (val == ’2’) {
afterAnglel = 270;
} else if (val == ’3’) {

o

afterAngle2 = O;
} else if (val == ’4’) {
afterAngle2 = 270;

} else if (val == ’5’) {

o

afterAngleb = O;
} else if (val == ’6’) {
afterAngleb = 270;

} else if (val == ’7’) {

o

afterAngle6 = O;
} else if (val == ’8’) {
afterAngle6 = 270;
} else if (val == ’a’) {
/1%
k1 = 0;
k2 = LightLimit * 1 / 2;
} else if (val == ’b’) {
/I8
k1 = 0;
k2 = LightLimit;
} else if (val == ’c’) {
/I B#R
k1l = LightLimit * 1 / 2;
k2 = LightlLimit * 1 / 2;
} else if (val == ’d’) A
/ /%%
k1l = LightLimit;
k2 = 0;
} else if (val == ’e’) {
/ /18
k1 = LightLimit * 1 / 2;
k2 = 0;

Group Report of 2024 SISP - 20 - Group Number 14-C



Body augmentation interface using biologic signals ~ASHURA~

} else if (val == ’f’) {

/ /7R
k1 = 0;
k2 = 0;

//afterAngke D&IC lotateTime ALV EEIH L

lotateTimel = (afterAnglel - beforeAnglel) * (320.0 / 180)
lotateTime2 = (afterAngle2 - beforeAngle2) * (320.0 / 180)
lotateTime3 = (afterAngle3 - beforeAngle3) * (320.0 / 180)
lotateTime4 = (afterAngle4 - beforeAngle4) * (320.0 / 180)
lotateTime5 = (afterAngle5 - beforeAngle5) * (320.0 / 180)
lotateTime6 = (afterAngle6 - beforeAngle6) * (320.0 / 180)

/ /P —RE—2DHIH
//T7xU3—H
if (lotateTimel > 0) {

}

servol.write(180); //I 7TV X—OIEAMEIC[EER
delay(lotateTimel);

else if (lotateTimel < 0) {

lotateTimel = lotateTimel * -1;
servol.write(0); //I7xoAR—OE&FMIC[OE
delay(lotateTimel);

servol.write(stopAnglel);

beforeAnglel = afterAnglel;

if (lotateTime2 > 0) {

}

servo2.write(180); //IT 7TV X—OIEAMIC[EE
delay(lotateTime2);

else if (lotateTime2 < 0) {

lotateTime2 = lotateTime2 * -1;
servo2.write(0); //I7xUAR—OEFMEIC[OE
delay(lotateTime2);

servo2.write(stopAngle2);

beforeAngle2 = afterAngle2;

if (lotateTime3 > 0) {

servo3.write(180); //I 7TV X—OIEAMEIC[EER
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delay(lotateTime3);

} else if (lotateTime3 < 0) {
lotateTime3d = lotateTime3d * -1;
servo3.write(0); //I7xoUX—0O&HFMEIC[OlER
delay(lotateTime3);

}

servo3.write(stopAngle3);

beforeAngle3 = afterAngle3;

if (lotateTime4 > 0) {
servod.write(180); //IT 7TV X—DIEAMIC[EER
delay(lotateTime4) ;

} else if (lotateTime4 < 0) {
lotateTimed4 = lotateTimed * -1;
servod.write(0); //I 7TV X—0DEARIC[OIE
delay(lotateTime4);

}

servo4.write(stopAngled);

beforeAngle4 = afterAngle4;

/ /EEMA

if (lotateTime5 > 0) {
servo5.write(0); //BFstAED IC[EER
delay(lotateTime5);

} else if (lotateTimeb5 < 0) {
lotateTimeb = lotateTimeb * -1;
servo5.write(180); //KREFEtED IC[OlER
delay(lotateTime5);

}

servob.write(stopAngleb);

beforeAngleb = afterAngle5;

if (lotateTime6 > 0) {
servo6.write(180); //KREFETAED IC[EER
delay(lotateTime6);

} else if (lotateTime6 < 0) {
lotateTime6 = lotateTime6 * -1;
servo6.write(0); //BFEtAED IC[EER
delay(lotateTime6);

}

servo6.write(stopAngle6) ;

beforeAngle6 = afterAngle6;
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/*

//TANHE
Serial.print("voltl:");
Serial.println(voltl);
Serial.print("volt2:");
Serial.println(volt2);
Serial.print("volt3:");
Serial.println(volt3);
Serial.print("volt4:");
Serial.println(volt4);
Serial.print("valueMax3:");
Serial.println(valueMax3);
Serial.print("afterAnglel:");
Serial.println(afterAnglel);
Serial.print("beforeAnglel:");
Serial.println(beforeAnglel);
Serial.print("lotateTimel:");
Serial.println(lotateTimel);

Serial.print("afterAngle:");
Serial.println(afterAngled);
Serial.print("beforeAngle:");
Serial.println(beforeAngled);
Serial.print("lotateTime:");
Serial.println(lotateTime4) ;
Serial.println("----——--———————————————— ")

*/
delay(300);

A.2 LED &4

#include <Servo.h>

#include <Adafruit_NeoPixel.h>

/*

#EEUBIMRDEE

VoltReadPin : 7 FOJE>DES

value : EEZ 0 H'5 1023 DT HILEE L THS
*/
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int VoltReadPinl = 1;
int valuel = 0;
int VoltReadPin2 = 2;
int value2 = 0;
int VoltReadPin3 = 3;
int value3 = 0;
int VoltReadPin4 = 4;

int valued4 = 0;

int valueMaxl = 0;
int valueMax2 = 0;
int valueMax3 = 0;

/*

#LED BIfRDEH

LED_PIN : T RILEVDES
LED_COUNT : 5+ % LED DfE%
LightLimit : B33 S D&RKIE
g,b  BEICK > T RGBEZFIMEHT 3 71-DDEH
s | & LED OEHH

*/

int LED_PIN = 8;

int LED_COUNT = 10;

int LED_PIN2 = 9;

int LED_COUNT2 = 20;
int LightLimit = 200;
int g = 0;
int b = 0;
int s = 1;

Adafruit_NeoPixel led = Adafruit_NeoPixel(LED_COUNT, LED_PIN, NEO_GRB + NEO_KHZS800) ;
Adafruit_NeoPixel led2 = Adafruit_NeoPixel (LED_COUNT2, LED_PIN2, NEO_GRB + NEO_KHZS800) ;

//TANA

char val;

void setup() {
Serial.begin(9600) ;
led.begin();
led2.begin();
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void loop() {
/ /BB D fEZ H —RE— R & LED DIRIED T8 IC Kl
valuel = analogRead(VoltReadPinl);

value2 = analogRead(VoltReadPin2);
analogRead (VoltReadPin3);
value4 = analogRead(VoltReadPin4) ;

value3

//BEDRKREDHIE

valueMax1

max (valuel, value2);

valueMax2 = max(value3, value4);

valueMax3 = max(valueMaxl, valueMax2);

/1 BEDRE
if (1023 * 0 / 5 <= valueMax3 && valueMax3 < 1023 * 1 / 5) {

/IEDBFE

g =0;

b = (LightLimit * 1 / 2) + (LightLimit * 1 / 2) * ((valueMax3 - 1023.0 * 0 / 5) / (1023
} else if (1023 * 1 / 5 <= valueMax3 && valueMax3 < 1023 * 2 / 5) {

//BDSERR

g = 0 + (LightLimit * 1 / 2) * ((valueMax3 - 1023.0 * 1 / 5) / (1023.0 * 1 / 5));

b = LightLimit - (LightLimit * 1 / 2) * ((valueMax3 - 1023.0 * 1 / 5) / (1023.0 * 1 / 5
} else if (1023 * 2 / 5 <= valueMax3 && valueMax3 < 1023 * 3 / 5) {

/I BRED S5 HR

g = (LightLimit * 1 / 2) + (LightLimit * 1 / 2) * ((valueMax3 - 1023.0 * 2 / 5) / (1023

b = (LightLimit * 1 / 2) - (LightLimit * 1 / 2) * ((valueMax3 - 1023.0 * 2 / 5) / (1023
} else if (1023 * 3 / 5 <= valueMax3 && valueMax3 < 1023 * 4 / 5) {

/ 1{ED 518
g = LightLimit - (LightLimit * 1 / 2) * ((valueMax3 - 1023.0 * 3 / 5) / (1023.0 *x 1 / 5
b = 0;

} else if (1023 * 4 / 5 <= valueMax3 && valueMax3 <= 1023 * 5 / 5) {
//Bh 5T

g = (LightLimit * 1 / 2) - (LightLimit * 1 / 2) * ((valueMax3 - 1023.0 * 4 / 5) / (1023
b = 0;

}

//LED %

for (int i = 0; i < LED_COUNT / s; i++) {
for (int j = 0; j < s; j++) {
led.setPixelColor(i + j * LED_COUNT / s, led.Color(LightLimit - g - b, g, b)); // 7R
&, FOEZERE
led.show();
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}
}
for (int i = 0; i < LED_COUNT2 / s; i++) {
for (int j = 0; j < s; j++) {
led2.setPixelColor(i + j * LED_COUNT2 / s, led2.Color(LightLimit - g - b, g, b)); // 7
. BOMEZRE
led2.show();

delay (300);
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