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Abstract: In the Special Issue “Advanced Control for Electric Drives”, the objective is to address
a variety of issues related to advances in control techniques for electric drives, implementation
challenges, and applications in emerging fields such as electric vehicles, unmanned aerial vehicles,
maglev trains and motion applications. This issue includes 15 selected and peer-reviewed articles
discussing a wide range of topics, where intelligent control, estimation and observation schemes were
applied to electric drives for various applications. Different drives were studied such as induction
motors, permanent magnet synchronous motors and brushless direct current motors.
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1. Introduction

In recent years, electric drives have attracted the attention of researchers in emerging fields such
as electric vehicles (EV), renewable energy systems (wind, tidal, ocean, etc.) and high precision motion
applications [1–3]. Electric drives are composed of electrical machines, power electronic converters
and control systems. Their efficient operation, for position and speed regulation, is determined by
the control system. Furthermore, electric drives are a highly nonlinear, multivariable, time-varying
system, depending on the type of the electrical machine, and require more complex methods of control.
Therefore, they constitute a theoretical and practical challenge in control, estimation and efficient
operation in different applications [4–7].

2. The Special Issue

This Special Issue covers a wide range of topics in the field of electric drives. It contains 15 articles
studying advanced control schemes, estimation, disturbance rejection and energy management in
different applications of electric drives. This section summarizes the content of these articles.

In [8], a predictive controller was developed for tracking a reference current provided by the
speed control loop in permanent magnet synchronous motors (PMSM). The control scheme includes
a disturbance observer, based on an equivalent input-disturbance approach combined with the
deadbeat predictive controller, to improve its robustness. The provided results demonstrate that
the proposed control method, compared to the conventional proportional-integral (PI) control, offers
smaller fluctuation and shorter settling time for the starting current of the motor. In [9], the bird
swarm algorithm, a bio-inspired evaluation approach, was improved and implemented to develop an
energy management of extended-range electric vehicles. In this optimization technique, the spatial
distance from the center of the bird swarm, instead of fitness function value, was used to stand for
their intimacy of relationship. In [10], a multi-sensor data fusion method was developed to detect
a safe distance between the unmanned aerial vehicle (UAV) and the transmission lines. This approach
takes into consideration the physical model of the UAV in the complex electromagnetic field and the
main factors affecting the UAV to develop an adaptive weighted fusion algorithm to conduct analysis
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on the sensor data. In [11], a cascade second order sliding mode control (SMC) scheme was applied
to a PMSM for speed and current control loops. This SMC technique includes an integral action and
takes into consideration the nonlinear dynamics and uncertainties. The control robustness, against
parametric variations, external disturbance and unknown load, was improved using this control
scheme. Another predictive control technique for PMSM current was proposed in [12]. The method
uses a two-step-ahead prediction to compensate the delay between the measurements and actuation
that causes current ripples. Furthermore, the deadbeat principle and the inverse model of PMSM
were used to obtain the reference stator voltage, and an identification system was developed to
deal with parametric inaccuracies of the predictive model. In [13], an adaptive SMC scheme was
proposed to obtain the desired torque trajectory of the clutch transmission in the mode transition
of single-shaft parallel hybrid electric vehicles. Furthermore, a proportional-integral (PI) observer
was designed to estimate the actual transmission torque of the clutch. Finally, a fractional order
proportional-integral-differential (FOPID) controller, with optimized control parameters by particle
swarm optimization (PSO), was employed to realize the accurate position tracking of the direct
current (DC) motor clutch required to ensure clutch transmission torque tracking. In [14], an efficient
proportional derivative (PD) position controller was developed for three-phase motor drives. The effect
of the load disturbance was compensated by a feed forward term. The proposed method was validated
on the two different drives (induction motor, PMSM) and demonstrated good performance with
respect to parametric uncertainties, unknown load disturbance and measurement noise in the position
and current loops. In [15], an estimator and an intelligent controller were proposed for sensorless
control of the PMSM drive. The estimator, for position and rotor speed estimation, was constructed
using a sliding mode observer and a phase-locked loop. The intelligent controller was used for the
velocity control loop. This includes a radial basis function neural network (RBFNN) for self-tuning of
the proportional-integral-derivative (PID) controller. In [16], a low-order finite impulse response (FIR)
filter, for a high-frequency signal injection method in the permanent magnet linear synchronous motor
(PMLSM), was designed for position observation. The filter coefficients were obtained using constraint
equations based on the amplitude–frequency characteristics of the FIR filter. In [17], state-of-the art
position sensor technologies were investigated for use in PMSM drives applied to automotive electric
powertrain systems. Multiple sensor systems were analyzed based on different influencing factors and
performance indicators in the automotive field. In [18], the speed control for brushless direct current
(BLDC) motors, in steel rolling applications, was investigated using a cascade control loop. The load
torque and the speed reference were calculated from the rolling process. In [19], the influence of the
harmonic torque on the performance of PMSM drive, in a pure electric vehicle, was investigated by
considering the dead-time, the voltage drop effects and the nonlinear characteristics of the transmission
system. In [20], a feedback controller was designed for controlling a three-phase linear induction motor.
The system modeling was carried out using a neural network identifier to deal with uncertainties
due to disturbances, unmodeled quantities, sensors and actuators. In [21], a fuzzy logic control was
used for speed tracking in PMSM drives. The intelligent controller was adjusted by a radial basis
function neural network. Furthermore, sensorless control was granted by a sliding mode observer for
the rotor position and the speed estimation. In [22], the SMC method was combined with a fractional
order synergetic technique for speed and current control to deal with nonlinearities and uncertainties.
Furthermore, a sliding mode observer was used to estimate the rotor position and speed, based on the
motor voltages and currents, for sensorless operation. In order to ensure the high performance of the
sensorless control system, a fault detection system was implemented for the current sensors.

3. Future Perspectives

The use of electric drives in sophisticated systems, such as electric and unmanned vehicles,
renewable energy systems and robots, is growing with complicated motion and high precision
requirements. Furthermore, the evolution and involvement of multi-phase electric machines and
power converters require precise, fast and efficient control for the speed and the position, which cannot
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be achieved by conventional control systems. Smart control systems, which incorporate artificial
intelligence tools, sensorless and wireless concepts, and data analysis for adaptive modeling, are
emerging to enhance the operation of electric drives. Therefore, the research in this field will remain
very active [23–26].
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