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This project focused on developing a body augmentation interface using biological signals. A body augmentation interface is a device that
synchronizes with the wearer's intent, can be perceived as an extension of the body, and enhances cognitive and physical functions. To achieve
these capabilities, our group measured electromyographic (EMG) signals using electrodes and an EMG measurement circuit, processing the signals
in real-time via analog circuitry. The processed signals were then converted into digital signals using Arduino for device control. This control method
enables the creation of various body augmentation interfaces. For this project, we divided into three teams: the Prosthetic Hand Team, the Tactile
Team, and the Expression Team, each developing distinct body augmentation interfaces.
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An electromyographic signal is the electrical signal generated when a muscle contracts.

When moving a muscle, electrical signals generated in the brain travel through motor
nerves to reach the neuromuscular junction. Neurotransmitters are then released at the
neuromuscular junction. When receptors on muscle cells receive these neurotransmitters,
the potential difference across the cell membrane changes, generating an action potential.
This process of generating action potentials from the brain occurs within milliseconds,
providing real-time capability. This real-time nature means using action potentials as
signals to operate devices results in minimal delay, accurately reflecting the user's intent
and enabling intuitive operation. Therefore, we utilized electromyography. By measuring
these electromyographic potentials on the skin and using them to control devices, we
achieved body augmentation.
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Conventional prosthetic hands lack sensory receptors, making it Octopus tentacles possess high flexibility and the ability to Drumming is generally performed using the hands and feet, which means
impossible to determine the grasping state without visual grasp objects by wrapping around them to conform to the number of sounds that can be played simultaneously is physically
confirmation. Therefore, our group aimed to develop a prosthetic hand various shapes. We developed a tentacle-like device with limited by the body's structure. In response, our group focused on the
capable of grasping various shapes, allowing the user to recognize the this characteristic, enabling the grasping of objects with “facial muscles,” which are less likely to interfere with drumming

grasp even outside their field of vision. For joint control, we employed diverse shapes. Furthermore, the tentacle's shape is movements and can be intentionally controlled independently. Among
McKibben-type artificial muscles, enabling appropriate grasping composed of a series of small components. By winding a these, we developed "Face Drum,” which attempts to extend the body by
tailored to the target object's shape without complex adjustments. wire threaded through the tentacle using a motor, the using the electromyographic signals of the cheek muscles, which are
Additionally, we installed a pressure-sensitive container in the palm tentacle spirals and bends. This achieves a mechanism activated when smiling, as a new input source. In this study, we built a
and another identical container on the upper arm to transmit applied where the tentacle wraps around and grasps objects of system that uses facial muscle signals as triggers to operate solenoids,
pressure. Combining these elements, we worked on developing the various shapes. We also verified changes in behavior which move drumsticks to produce percussive sounds. This enables the
targeted myoelectric prosthetic hand. resulting from this device synchronizing with the wearer's creation of a new playing style not bound by traditional body movements.

intent.
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