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INTRODUCTION
Model Predictive Sliding Mode Control (MPSMC) represents a cut-
ting-edge approach to enhancing the performance and efficien-
cy of direct current (DC) motors. In the realm of motor control, 
achieving precise and responsive operation while minimizing en-
ergy consumption is a primary goal. Traditional control methods 
often struggle to balance these objectives effectively, leading to 
compromises in performance or efficiency. However, with the ad-
vent of MPSMC, engineers have gained a powerful tool for opti-
mizing motor control in real-time, enabling superior performance 
across a wide range of applications.

DESCRIPTION
At its core, MPSMC combines the principles of Model Predictive 
Control (MPC) with sliding mode control (SMC) to achieve robust 
and adaptive motor control. MPC leverages mathematical mod-
els of the motor system to predict future behavior and optimize 
control inputs over a finite time horizon. By considering system 
dynamics and constraints, MPC can anticipate changes in motor 
operation and adjust control actions preemptively, leading to im-
proved performance and stability. Meanwhile, SMC provides a ro-
bust control framework that ensures accurate tracking of desired 
trajectories even in the presence of uncertainties and disturbanc-
es. SMC relies on the concept of sliding surfaces, which define 
regions of operation where control actions are applied to drive 
the system towards desired states. By continuously adjusting the 
sliding surface based on system feedback, SMC can maintain pre-
cise control over motor operation, even in challenging conditions. 
By combining MPC and SMC, MPSMC harnesses the strengths of 
both approaches to achieve superior motor control performance. 
The predictive nature of MPC enables anticipatory control actions, 
while the robustness of SMC ensures precise tracking of desired 
trajectories in real-time. This hybrid approach allows MPSMC to 
adapt to changing operating conditions and disturbances while 

optimizing performance and efficiency. One of the key advantages 
of MPSMC is its ability to address the inherent challenges associ-
ated with DC motors, such as parameter variations, nonlinearities, 
and disturbances. DC motors are widely used in various industrial 
and automotive applications due to their simplicity, reliability, and 
controllability. However, achieving precise control of DC motors in 
dynamic environments can be challenging, particularly in applica-
tions where rapid changes in speed and torque are required. MPS-
MC overcomes these challenges by leveraging predictive control 
to anticipate changes in motor behavior and adjust control actions 
accordingly. By continuously updating control inputs based on 
real-time feedback, MPSMC ensures accurate tracking of desired 
trajectories and robust performance in the face of uncertainties. 
This adaptive control strategy enables DC motors to operate more 
efficiently while maintaining optimal performance across a wide 
range of operating conditions. Furthermore, MPSMC offers sev-
eral additional benefits, including reduced energy consumption, 
improved system stability, and enhanced fault tolerance. By opti-
mizing control inputs to minimize energy usage while meeting per-
formance requirements, MPSMC helps to reduce overall operating 
costs and environmental impact. Moreover, the robustness of SMC 
ensures that the system remains stable and resilient to disturbanc-
es, minimizing the risk of unplanned downtime or system failures.

CONCLUSION
In summary, Model Predictive Sliding Mode Control (MPSMC) rep-
resents a powerful approach to enhancing the performance and 
efficiency of direct current (DC) motors. By combining the predic-
tive capabilities of Model Predictive Control (MPC) with the robust-
ness of Sliding Mode Control (SMC), MPSMC enables precise and 
adaptive motor control in dynamic environments. With its ability 
to anticipate changes in motor behavior, optimize control inputs, 
and maintain system stability, MPSMC offers significant advantag-
es for a wide range of industrial and automotive applications.


