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Designh and Implementation of Humanoid Robotic Arm Controlled by Brain Waves
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— Abstract }

This invention includes a system that is designed and implemented to be used for people who
have lost their limbs due to accidents, wars, or other diseases. The idea of this work is to design
and implement a 5-DOF Humanoid Robotic Arm (HRA) and directly control it through the brain.
The robotic arm was built using the technology of 3D printing using the solid Polylactide (PLA)
filament, a type of thermal polyester. The different components of the arm were built separately
and then assembled, which gives superior ease of manufacture while at the same time a great
freedom to choose materials, as the arm was equipped with ten servo motors where three
motors were used to control the shoulder and one motor to control the forearm and five motors
to move Fingers and the tenth motor was used to rotate the wrist. The designed HRA system was
controlled by harnessing EEG sighals, where a new Inverse Kinematic based Brain Computer
Interface (IK-BCl) system was proposed. This system contained stages of serial data processing
that included acquiring brain signals directly from the scalp, then extracting the features of this
signal, then classifying them, then sending the classified features to the Inverse Kinematic (IK)
algorithm to calculate the movement of the arm and implement it. The system was used to
categorize four mental tasks performed by the user, representing four locations the user is aiming
for the arm to reach. The system handled the user’s mental tasks by acquiring the brain signal
using the EMOTIV device, extracting the hybrid features of the signal, classifying the signal’s
features as positions, and implementing the IK algorithm on the classified positions to make the
HRA reach the desired location within the allowed workspace.
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