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Abstract

Life is believed to have evolved its morphology to adapt to the environment. Among
these adaptations, some organisms have developed unique mechanisms that humans do
not possess. One such mechanism is tentacles, which are mainly found in organisms
like squid and octopuses. Tentacles are capable of extending and bending, providing
a high degree of movement flexibility. Based on this concept, our group hypothesized
that attaching tentacles to humans could enable them to perform tasks such as open-
ing doors when both hands are occupied, or performing movements unique to humans
that animals would not consider. Thus, we set the goal of developing ”a highly flexi-
ble, multi-jointed surplus limb that mimics the tentacles of living organisms.” We con-
ducted research on previously designed surplus limbs and mechanisms capable of free
movement. Our findings revealed that most previously developed surplus limbs were
modeled after prosthetic arms, utilizing mechanisms such as air-driven one-directional
movement and string-driven two-directional movement. During the first semester, we
created prototypes of both mechanisms and identified their issues. Based on our anal-
ysis, we evaluated which mechanism would be more suitable for the final interface. It
was concluded that the one-directional movement mechanism, made of silicone, was
fragile and could not be restored once damaged. On the other hand, the two-directional
movement mechanism, composed of multiple small interconnected parts, was easier to
manufacture and could be adapted by changing its shape. In the first semester, we
developed an interface that utilized myoelectric signals to control the two-directional
movement mechanism. In the second semester, we explored ideas for a four-directional
movement mechanism and worked on creating a wearable 3D model. The final pro-
totype incorporated an MDF board, which fixed the tentacle on the left side and was
attached to a jacket. However, two main issues arose with this prototype. First, the 3D
model experienced twisting. The tentacle was constructed by connecting multiple iden-
tical parts of slightly varying sizes, leading to slight misalignment and twisting. Second,
the tentacle was unable to lift heavy objects. Since it was 3D printed using plastic,
it lacked sufficient grip strength, causing objects to slip when attempting to lift them.
During the presentation of the second-semester prototype, some participants expressed
their desire to shake hands with the tentacle. This response indicated that participants
perceived the tentacle as an extension of their body. Consequently, we concluded that
tentacles could not only make daily life more convenient but also introduce a new form
of communication.

Keyword EMG, Body Augmentation, Tentacle Device, Control System, 3D Printing
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f#&& C VY—XIJ—FR

#include <IcsHardSerialClass.h> // ICS SAJSUDAVTIL—R

const byte EN_PIN = 2; // Enable EVDIEE (E> 2 ZfFEH)
const long BAUDRATE = 115200; // UART BfEERE

const int TIMEQUT = 1000; /] BEFZALTIE (TUMH)

int analogInputPin = 5; // TFHFAJAREY 1

int analogInputPin2 = 4; // THFOTAAEY 2 (KRER)

int val = 90; /] B—hRE—ROBIZEE (RFEH)
int 1lim = O; // E—ZRWUEBED LR

int 1lim2 = 0; // E—FZMIEDLR 2 RfEM)

int now = 0; // REOH—FHRE—F2MUE RIEH)

// ICSBEEWSIVIADA VIRV R1L
// BlI#: UARTAVRXRVRX, ENEY, BEERE, 21LT7V L
IcsHardSerialClass krs(&Serial, EN_PIN, BAUDRATE, TIMEOUT);

void setup() {
krs.begin(); // H—HRE—REDBEZAIHAL

void loop() {
int value; // 7FOJANEEIRANT ZEH
int value2; // 7FOJANE2 (KEM)
float val; // Y—HRBEMUEE (REA)

// TFHOTANEZEIE

value = analogRead(analogInputPin);

// 7FOJED 300 ZHBR BIHE DR
if (value > 300) {
if (lim < 31) { // LPRMEHD 31 KiGEDIHE
krs.setPos(0, 7300); // H—HRE—ZDEEMNEZXKTE (7300)
lim++; // LFREZA>TI)X> b
} else if (lim >= 31) { // LPRfED 31 U EDHZE
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krs.setPos(0, 7500); // H—HRE—ZDEEMNEXKE (7500)

// 7FHOJMEH 300 UL TFDIFEDILIE
if (value <= 300) {
if (lim > 0) { // EFRMEN 0 KDKEIVIEE
krs.setPos(0, 7700); // H—HRE—RXDOEZMEZRE (7700)
lim--; // LIREETIIAXY
} else if (lim <= 0) { // LBRMED 0 AT DIHE
krs.setPos(0, 7500); // H—RE—RDOEIEMEZRE (7500)

delay(100); // RDIL—TFET 100ms 5%
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