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DOWHEIEE / Theme of Research

The objectives of the research is to realize dynamic interaction control between artificial intelligent (Neural Network) controller and
conventional model-predictive direct torque controller to electric drive system with IPMSM motor. Due to the conventional model predictive
direct torque control method has caused a big current jitter while the start-up process of IPMSM motor. In this research, by introducing
artificial intelligence technology and optimizing the motor's current/torque response and speed response, we will construct a control structure
that can improve both performances.This research has two main challenges: 1) The soft dynamic interaction between the NN controller and
conventional controller. 2) Rapid learning of the NN controller and system stability.

QWEMWE / Outline of Research

| was developing a dynamic interacted NN controller with conventional I-PD controller system for industrial temperature control application.
This time, we have realized a hybrid control system with high performance and low computational load, and have also demonstrated control
stability, control performance, and robustness. In this study, NN control is applied to the control system of IPMSM motor for efficiency control
by generating the d-axis reference value. In order to improve dynamic characteristics, it is introduced to generate a reference value for the g-
axis.We also instructed them to verify the integrated control system they had built using actual equipment, and to consider ways to implement
it.

OWMEME / Results of Research

By carried out this research project, the simulation and experimental verification of the proposed NN based combination control method for
embeded IPMSM motor control system has been done. the results of this research are list as follows:1) A high accurate and high
performance control structure based on NN control suitable for IPMSM motors has been proposed and evaluated. 2) Verications of the
proposed control strucutre through simulations and experiments has been done by quantitatively comparing the results with thosed obtained
from the conventional methods. 3) Related research papers has been writen including 2 journal papers and 1 international conference paper.
4) Further more, future joint research and inter university exchanges has been discussed.

@451#%DFE / Further Research Plan

Although, it can be said that most of the originally planned research objectives have been achieved, there is still some room for improvement
in this research. The first part is NN teaching signal adjusting, this time the output of the speed controller is used for NN learning, however,
the output maybe satualated under special conditions, so better teaching signal will improve the learning efficiency of the NN controller. The
second part is to obtain the high precise electric motor dynamic parameters, online parameter identification method need to be applied. The
third part is to add different NN structures RNN and CNN may have better performance.There is also plan to submit and getting publish the
research outcomes in journal and conference proceeding
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@OBEEEE / Theme of Research

AHROBEMIE, FEROFEE (BIZIE, PIDHECETILFRERE MLIGIEAL) &, Za—F)Lxy bT—2 (NN) [ZEDS AIHEE
FEZEHATSH LT, BOAABAYKABBERIE—S (IPMSME—%) BB L-BBRH LR TLE. BEENDERICHIES
BIETHD, REHEEDAHTHMEREZALIELS E LGS, IPMSME—2 OB RERECHEGEICSEVTIHITETBREEORDZ
BIEEIY, COMETIE, ZIITAIMERMEZEALT, E—20ER - MVIBELEELEEZRELT S LITLY., mikER LA
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NITE M. SOEFEHBEDNEE, 2) NNV FO—SORRGEFEF LR TLORERHHENER. L4 5,

QWEIEEMEE / Outline of Research

BRER, BERBEZPISCAETOMIC, EXRARERET 7Ur—2 3 UAFIC, NNFIESE S -PDRIEEZ LA L =S HEaERE
HHREFFELTETS, CCTR, REEEEL. BHENDBEETONEVNSATY v FHIEREER L. GlEORERE. HEE
BE. BEMLELERLTETLS. AHETIE. NNHIEZIPMSME—2 Q#IEH S X T AICERY 5, SFEHEHBICEVTIE, dEOSHE
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BEREIeYi -t 1y

OMEHEMAE / Results of Research

HEDOMRE LT, IPMSME—S OAEEHIEI3 LNNFIHZEAT 5T, DERELHFUREE DI LRAFULOMEEZERL
fzo MNEREOBRTIE. HEETHIMIPARIEHIE LA, NS A EFHALTNEEITEVTIZIFRET, /54— EBHFFITIET10%FEE
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@OBZEXFTEEDFERIRR / Activities of International Student Exchange Program

BARICAEROERKRE LT, TRERELT:;

AR CRYMBOHENR EELGDIHERRICT, KRR TELHDZ =2 —F Iy FT—VIZEIINAT) v FRIGIEEEEAL, ¥
Sal—L a3 U PERBIIET>TE,

AR EETHRET HIPMSNE—2 OFIHISFEEAEXIZDOVT, N—FO 7R OCEBEELEOEHEIT o=,

ABARAE®ZIE. FELTUTOREICRELE;

- IPNSME—4% [SEAE T ANNHIEIZE D K SBEN DS EE T H S DIEE
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®4#%OFE / Further Research Plan

LNFEOHARZTEIIBMRERTELLEVZ DN, AARICIETFLHEORMA N ONMNE->TNS, SEOMRZREL LTIE. F—ICE
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PCTY2al—3>/PC Simulation 2 A & /Research experiments




