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This research aims to design and develop a robotic control system capable of
remotely controlling a robotic arm using non-homogenous kinematic matching. As
robotic arms are increasingly used in various applications, some complex tasks still
require human control. This robotic control system is suitable for such tasks by
receiving positions and postures from the human hand using motion sensors and a
positioning system. The control device used for the research is a wearable device on
the hand, combined with motion sensors and a 3D camera system to determine
positions for controlling a robotic arm with 6 degrees of freedom. The entire system
consists of a sensor data acquisition part, a data integration part, and a part for
transmitting data to control the robotic arm. The robot used in the research is the
MyCobot280 Pi, with an inertial sensor Witmotion JY61P and a depth camera Intel
Realsense D435. The camera can detect the hand using @ machine learning model
called MediaPipe. The detected joints are then used to create equations to find the
reference point of the hand for measuring distance and rotation in the yaw axis. The
roll and pitch values are measured using IMU data combined with Madgwick’s filter.
All this data is then used to track-hand movements with a Kalman filter. The data from
the Kalman filter is transmitted to control the robotic arm remotely through the MQTT
protocol, with HiveMQ as the cloud-based broker.Test results show that the position
measurement errors for the hand are within acceptable ranges, with average errors in
the X, Y, and Z axes at 2.44 mm, 2.22 mm, and 2.33 mm, respectively. For the yaw
angle, the average error is 0.772 degrees. The pitch and roll angle errors measured with
the IMU are within -0.60 to 0.16 degrees for angles below 75 degrees. The hand

movement tracking system with the Kalman filter is stable and accurate, helping to



estimate movement angles when the camera momentarily loses track of the hand.
When applying controlling to the MyCobot Pi280, it is necessary to reduce the
command transmission frequency to every 4 seconds to ensure that the robotic arm
can move in time. Finally, the system can correctly command the robotic arm's

movements remotely, independent of the different kinematics.
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