
VJTI

Implementation using Field-Oriented Control of 3-Phase Induction 
Motor with dSPACE and Typhoon HIL 602+

 Student name: Omkar Savant (ocsavant_m24@ee.vjti.ac.in)         
Supervisors: Prof. N. M. Singh and Dr. S. R. Wagh 

 

• FOC implementation in MATLAB under various loads.

• MATLAB+dSPACE+Typhoon HIL 602+ enabled 

seamless motor control validation.

• Future-ready approach for EVs, industrial drives, and 

renewable energy.

    

Field Oriented Control of IM

Hardware Implementation:

• Controller implemented using a dSPACE system.

• Induction Motor model simulated on Typhoon HIL 602+ for real-

time hardware-in-the-loop (HIL) testing.

Validation Approach:

• Hardware-in-the-loop (HIL) testing enables evaluation of motor 

control algorithms without immediate physical hardware.

• Allows for performance tuning and fault testing in a controlled 

environment.
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Typhoon and dSPACE simulation

• 3-Phase Induction Motor(IM): A widely used electrical motor for 

industrial and commercial applications.

• Field-Oriented Control (FOC): A vector control technique that 

decouples torque and flux control to improve efficiency and 

dynamic response.

• MATLAB Simulation: Designed for real-time system validation 

and optimization.

• dSPACE Integration: Used to implement and control the FOC 

algorithm on a real-time controller.

• Typhoon HIL 602+: Provides hardware-in-the-loop (HIL) 

simulation of the plant model for real-time testing and 

validation.

  Park Transformation
  ( - dq)
   d  cos(e) + sin (e) 
   q = sin(e) + cos (e)

Inverse Park Transformation (dq - )
  d cos(e) - q sin (e) 
  = dsin(e) + qcos (e)
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