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RESEARCH ON A WIRELESS MONITORING SYSTEM FOR SERVO DRIVE
PARAMETERS

Abstract. The purpose of the work is to develop an optimal Electric Drive Control System
(EDCS) for direct-drive servos aimed at increasing the productivity and accuracy of machine-
building equipment while minimizing the total product cost. The relevance is due to the need for
domestic developments to compete with leading global manufacturers (Siemens, Yaskawa, Hitachi)
and the inefficiency of achieving high performance solely by increasing power or complicating
measuring systems. The research focuses on utilizing the potential of digital technology to implement
complex, effective control algorithms. The work includes a review and analysis of electric drive
parameter identification methods, compiling a detailed mathematical description of the servo drive,
as well as designing and assembling an experimental setup to verify the developed EDCS.

Key words: servo drive, direct drive, control system, optimization, accuracy, productivity,
parameter identification, digital control, metalworking equipment.

Introduction. In precision machine building, direct (gearless) drives have found widespread
application for fast and high-precision movements. Achieving high operational performance of
domestic servo drives is realized not only by improving the design of the machine tool and the
electromechanical converter, but also, to a large extent, by the optimal design of the Electric Drive
Control System (EDCS). The continuous improvement of operational characteristics is made possible
by the development of digital technology, which allows for the implementation of more complex and
effective control algorithms. Thus, the current task of meeting the growing demands for equipment
productivity and accuracy is solved by building a more efficient Control System (CS).

Methods and Materials. To achieve the goal, the following tasks were consistently addressed:
a review of parameter identification methods was conducted (active/passive, deterministic/statistical),
and the frequency identification method was chosen as the most appropriate for this structure. A
mathematical description of the servo drive with a DC motor and a gearbox was compiled, presented
as a system of differential equations, and in operator form — as a transfer function. The model
accounts for electromagnetic torque, EMF, and moment of inertia.

Based on the mathematical description, a Simulink model of the servo drive was created (Fig. 1),
which includes a PID controller as a control system.
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Fig. 1. Simulink model of the Dynamixel rx24-f servo drive

To identify unknown parameters (armature resistance, gearbox viscous friction coefficient,
moment of inertia, PID controller parameters) and verify the model, an experimental test bench was
designed and assembled (Fig. 2). Measurements on the bench were performed using an encoder and
a current sensor (based on a shunt and an INA337 measuring amplifier).

T

Fig. 2. Test bench for servo drive parameter identification

A separate stage is the development of a wireless control device (Fig. 3), which allows for the
automation and flexibility of the system. The control block diagram involves the use of a tone
encoder/decoder and radio modules, which provide switching of executive relays.
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Fig. 3. Block diagram of the servo drive control unit (wireless device)
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Conclusions. During the course of this work, the relevant task of developing an optimal control
system for a servo drive was addressed. To achieve this, existing identification methods were
analyzed, and the frequency method was selected. Based on this, a detailed mathematical description
and a digital model of the system in Simulink were created. An experimental test bench was designed
and assembled to verify the model and identify unknown parameters. Furthermore, a concept for a
wireless control device was developed. This work, combining modeling and experimentation, lays
the foundation for further algorithm optimization and the creation of competitive domestic electric
drive control systems capable of increasing equipment accuracy and productivity.



