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Application of single neuron PID in multi-motor synchronous control

LI Jun-li, HE Yong, WANG Sheng-ze
(College of Mechanical Engineering, Donghua University, Shanghai 201600, China)

Abstract: Aiming at the problem that the speed ratio of the motors is changed when the load was dynamic in the multi-motor synchronous
control system, a single neuron PID synchronous control algorithm with the self-leaning and adaptive abilities was designed. Then the single
neuron PID synchronous control rules were set in multi-motor synchronous control system. System simulation results indicate that the single
neuron adaptive PID control algorithm effectively realizes multi-motor synchronous control with high convergence speed, better robustness and
strong anti-jamming ability. Finally, the algorithm was used in Comber four-axis simultaneous control system. The results indicate that the
single neuron adaptive PID synchronous algorithm can greatly enhance system dynamic performance, effectively alleviate synchronization error
caused by the load. In the same disturb circumstance; the method could make synchronous performance of the motors better in certain speed.
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(1) SHOE

uint8_t PWM_master_channel = 7;

uint8_t PWM_phaseA_channel = 8;

uint8_t PWM_phaseB_channel = 10;

uint8_t PWM_phaseC_channel = 12;

uint32_t PWM_freq_hz = 20000

uint32_t etpu_a_terl _freq = 37500000

uint32_t PWM_dead_time_ns = 1000;

(2) RGwlhte.

int32_t my_system_etpu_init( )
void my_system_etpu_start( )
(3) WitHfk PWM AA:= 4%
err_code = fs_etpu_pwmpmsm_init_3ph () ;
(4) flifig PWM EAMES:
hsrr = fs_etpu_pwmpmsm_enable_3ph( PWM_master_channel ,

FS_ETPU_PWMPMSM_ACTIVE_HIGH
FS_ETPU_PWMPMSM_ACTIVE_LOW) ;

(5) 251k PWM EAESRG S
hsrr = fs_etpu_pwmpmsm_disable_3ph( PWM_master_channel ,

FS_ETPU_PWMPMSM_PIN_LOW ,
FS_ETPU_PWMPMSM_PIN_LOW ) ;

(6) S22 IT PID BE 1T -
error_code ={fs_DSJY_PID_init
( ts=0.001;
kp =0.34;
ki=0.32;
kd=0.33; )

(7) P PPA JRIBHF 5 REFFET
error_code =fs_etpu_ppa_init (PPAO_CHANNEL,
FS_ETPU_PRIORITY_MIDDLE ,

FS_ETPU_PPA_INIT_TCRI,
FS_ETPU_PPA_HIGH_PULSE,
2,

0x100000) ;

(8) JH] DmaTimer 5g i Hr ¥ F2 T«
void DmaTimerInt( void)
{  sysClkRateSet(4 * FREN) ;
my_system_etpu_start( ) ;
err = my_system_etpu_init0 (0,FREN) ;
err = my_system_etpu_initO(1,FREN) ;
err = my_system_etpu_init0(2,FREN) ;
err = my_system_etpu_init0(3,FREN) ; |
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