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SVPWM-Based Dead Time Compensation for
High-Speed and High-Efficiency Robotic Drive Systems
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Abstract This study presents an enhanced dead-time compensation method for vector-controlled three-phase
inverters using Space Vector Pulse Width Modulation (SVPWM) in induction motor drives. Unlike conventional
static compensation schemes(a = 0) which fail to account for switching delays and external disturbances under
dynamic conditions, the proposed method introduces a current-adaptive strategy. By incorporating both the
instantaneous current polarity and its time derivative (di/dt) into the compensation logic, the method dynamically
adjusts the duty cycle every switching period. This is particularly effective near zero current crossings, where the
influence of dead-time-induced offset voltage becomes most significant due to frequent switching state transitions.
An adaptive coefficient « enables flexible tuning of compensation strength based on operating conditions. This
approach leads to improved phase current symmetry and enhanced overall system efficiency and robustness.
Simulation and analysis confirm the method’s effectiveness in maintaining waveform integrity under transient
and steady-state conditions.

Keywords Space Vector PWM(SVPWM), Dead-Time Compensation, Induction Motor Drive, Three-Phase
Inverter, di/dt-based Adaptive Current Compensation
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Switch Model: Ideal Case
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