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DOWMREE / Theme of Research

Sensor-less Control of IPMSM for Electric Bicycle Driving

@WZEME / Outline of Research

IPMSM (interior permanent magnet synchronous motor) has significant advantages in cost, robustness and compliance with sensor-less
technology. Some OEMs of electric bicycle are considering to adopt IPMSM for their products. Therefore, with the support of this JASSO
program, this research planed to investigate the latest motor control technology and experimental equiptments and method in this host
laboratory.

During staying in Japan, | attended the academic seminers and had the research presentations from the students and the researchers of
this laboratory, and studied the current research state of sensor-less motor control and motion control for the electric vehicles driven by in-
wheel motor. Andditionally, we also discussed the potential research subjects.

®WERE / Results of Research

With regard to the problem of start-up at zero speed, this research found that, in additional to the conventional back-emf method, two
methods of sensor-less control, Carrier Pulsating Voltage Injection and Carrier Resolving Voltage Injection, have been proposed to
provide more accurate rotor position for IPMSM. The prior method indicates more robustness in small ratio of Lq to Ld, that means, the
prior method can also be used for SPMSM.

Moreover, | studied the current literatures on anti-slip control for electric vehicles, and proposed a new control algorithm based my
previous patents. The simulation results by CarSim and Matlab/Simulink indicates that this control approach has higher rubusteness in
motor torque output and vehicle speed.

@4%OEE /| Further Research Plan

Although this program will complete, the reseaches are expected to be continued with the support from this laboratory. Firstly, this
research will build up a more advanced experimental test system for motor control. Secondly, considering the hardware cost of mass
production, lots of experiments will be conducted to find a better sensor-less control algorithm and tune the argorithm to adapt it to vehicle
driving task.

About my proposed new anti-slip control method, there was no enough time to prepare and perform the experiments by real electric
vehicle. | hope this research subject and academic exchange be promoted by continued communication with this host laboratory in the
future.
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OMEME / Results of Research
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@41 MEE / Further Research Plan
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Seminar on Latest Research at Hori Lab. Discussion with Graduate Students




	Form5-3

