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PREDICTIVE ROTOR FLUX CONTROL FOR EFFICIENT DYNAMIC 

OPERATION OF INDUCTION MACHINES 
 

Autonomous driving electric vehicles will require energy-efficient and cost-effective electric 

drives. The main task of the control system is to secure the required torque. With a field-orientation 

induction machine drive, the torque Te depends on the number of pole pairs Zp, the q-axes stator 

current I1q, and the rotor flux linkage Ψ2. There are two degrees of freedom to adjust the output. The 

simplest way is to keep the rotor flux constant and alter the stator current in the steady-state [1]. 

However, the dynamic optimization problem is more complicated since the vehicle’s electric drive 

constantly changes its operating conditions in real road traffic. The sub-optimal online method is 

discussed in [2], but it is applicable only in the restricted domain of operation. Thus, it makes sense 

to use predictive control methods. The current paper extends the data from [3], with information about 

the computation time, the accuracy of predicted rotor flux trajectory, as well as the total energy saved 

over the cycle (Figure 1). 
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Fig. 1 – Impact of algorithm parameters: MaxIter – iterations, Nhor – number of intervals 

 

Utilizing the numerical taxonomy, it is shown that the number of iterative steps to locate the 

acceptable value of the point on the trajectory of transferring the electromechanical system from the 

current state to the new state, determined by augmented GRAMPC, ranges from 2 to 3 provided the 

number of intervals on the forecast horizon from 9 to 50 providing an error value of 2.7% to 0.2% 

regarding the desired trajectory of the electric drive in the real-time while maintaining its efficiency 

with a sampling interval of 1.0e-3 sec. 
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a) deviation of the predicted trajectory, % b) computation time, sec 


