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[2]stm32.

import sensor, image, time, math, pyb
from pyb import UART

sensor.reset()

sensor.set_pixformat(sensor.RGB565)

sensor.set_framesize(sensor.QQVGA) # we run out of memory if the resolution is much bigger.
sensor.skip_frames(time = 2000)

sensor.set_auto_gain(False) # must turn this off to prevent image washout...
sensor.set_auto_whitebal(False) # must turn this off to prevent image washout...

clock = time.clock()

uart = UART(3, 115200)#B[1KIsH

f_x = (2.8 / 3.984) = 160 # find_apriltags defaults to this if not set
f_y = (2.8 / 2.952) * 120 # find_apriltags defaults to this if not set
c_x = 160 * 0.5 # find_apriltags defaults to this if not set (the image.w * 8.5)
c_y = 120 * 0.5 # find_apriltags defaults to this if not set (the image.h * 0.5)

def degrees(radians):
return (180 * radians) / math.pi

while(True):
clock.tick()
img = sensor.snapshot()
for tag in img.find_apriltags(fx=f_x, fy=f_y, cx=c_x, cy=c_y): # defaults to TAG36H11
img.draw_rectangle(tag.rect(), color = (255, 0, 0))
img.draw_cross(tag.cx(), tag.cy(), color = (@, 255, 9))
print_args = (tag.x_translation(), tag.y_translation(), tag.z_translation())
#degrees(tag.x_rotation()), degrees(tag.y_rotation()), degrees(tag.z_rotation()
# Translation units are unknown. Rotation units are in degrees.
# print("Tx %f, Ty %f, Tz %f" % print_args)
uart.write("A%.2f,B%.2f,C%.2f," % print_args+'\r\n')#&BHTERN, UWETFstm329 EIEEE
#pyb.delay(500)



# print(clock.fps())
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Figure 5. STM32F40x block diagram
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1. The timers connected to APB2 are clocked from TIMxCLK up to 168 MHz, while the timers connected to
APB1 are clocked from TIMxCLK either up to 84 MHz or 168 MHz, depending on TIMPRE bit configuration
in the RCC_DCKCFGR register.

The camera interface and ethernet are available only on STM32F407xx devices.
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PAERFIIAEHRE: (B TRBENEANEEREHE)

TIM8_PWM_Init(400-1,20-1); /[ BBFIEHIEBA, 168M/20=8.4MhzAOITEINER , E2EEi{E400, FTLAPWMSTZR .
TIM3_PWM_Init(200-1,8400-1);//BFi=HIEll, 50HZ
TIM2_Int_Init(400-1,20-1);//ErRET, 21KHZ
TIM7_Int_Init(500-1,8400-1);//FTRwiB231%K, 20HZ, 50msHlEi—R
uart_init(115200); /1AM O1TESE RN 115200
Encoder_Init_TIM4();//#miBgstEO4Ima

2.2 BOKRA S EIRLE

A HT: USART1, USART2
HOMIRHLRE (BAUSART1L9) :

void uart_init(u32 bound){
//GPIOIHIRE
GPIO_InitTypeDef GPIO_InitStructure;
USART_InitTypeDef USART_InitStructure;
NVIC_InitTypeDef NVIC_InitStructure;

RCC_AHB1PeriphClockCmd(RCC_AHB1Periph_GPIOA,ENABLE); //{£8EGPIOARY%H
RCC_APB2PeriphClockCmd(RCC_APB2Periph_USART1, ENABLE) ; / /{$8EUSART 184



/ /&1 N5 RS RS
GPIO_PinAFConfig(GPIOA, GPIO_PinSource9,GPIO_AF_USART1); //GPIOA9E FAUSART1
GPIO_PinAFConfig(GPIOA, GPIO_PinSource10,GPIO_AF_USART1); //GPIOA10E FHUSART1

/ /USART iz OB &

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_9 | GPIO_Pin_10; //GPIOA95GPIOA10
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AF;//EMIhaE
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz; / /& E50MHz
GPIO_InitStructure.GPIO_OType = GPIO_OType_PP; //i#EMRMYE
GPIO_InitStructure.GPIO_PuPd = GPIO_PuPd_UP; //_Lt#I
GPIO_Init(GPIOA,&GPIO_InitStructure); //#J4A{LPA9, PA10

//USART1 #IAHIRE
USART_InitStructure.USART_BaudRate = bound;//iKisRIZE
USART_InitStructure.USART_WordLength = USART_WordLength_8b;//Fi 8 EIEIET
USART_InitStructure.USART_StopBits = USART_StopBits_1;//—ME1L{I
USART_InitStructure.USART_Parity = USART_Parity_No;//FZ{BRI0NL
USART_InitStructure.USART_HardwareFlowControl = USART_HardwareFlowControl_None;//7cl
USART_InitStructure.USART_Mode = USART_Mode_Rx | USART_Mode_Tx; //UW AT

USART_Init(USART1, &USART_InitStructure); //#AtE0O1

USART_Cmd (USART1, ENABLE); //{Efes01

USART_ClearFlag(USART1, USART_FLAG_TC);

#if EN_USART1_RX
USART_ITConfig(USART1, USART_IT_RXNE, ENABLE);//FFEt8*Hf

//Usart1 NVIC EC&

NVIC_InitStructure.NVIC_IRQChannel = USART1_IRQn;//$EO1HRIEE
NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority=3;//#51{%%K3
NVIC_InitStructure.NVIC_IRQChannelSubPriority =3; /1 FIRFHR3
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE; / /IRQBE{FEE
NVIC_Init(&NVIC_InitStructure); //iRIBIBENSEWBHVICHFES.

#endif

£ ] AR bR R 21 :

void USART1_IRQHandler(void) //BO1RETRSZER
{

u8 Res;
#ifdef OS_TICKS_PER_SEC / /AR TIREX T , W E{FERucosIIY .
0SIntEnter();



#endif
if (USART_GetITStatus(USART1, USART_IT_RXNE) != RESET) //#EUSchif (3ZULRIRIEIE A TIE0X0(

{
Res =USART_ReceiveData(USART1);//(USART1->DR); //iEEUEIEIHIENIE
if ( (USART_RX_STA&Ox8000)==0) / /$ZU K5k
{
if (USART_RX_STA&Ox4000) / /$%UgZ T oxed
{
if(Res!=0x0a)USART_RX_STA=0;//#Z s8R, EFTFTIA
else USART_RX_STA|=0x8000; /1R T
}
else //@&%UEI0X0D
{
if (Res==0x0d)USART_RX_STA|=0x4000;
else
{
USART_RX_BUF [USART_RX_STA&OX3FFF]=Res ;
USART_RX_STA++;
if (USART_RX_STA>(USART_REC_LEN-1))USART_RX_STA=0;//
}
}
}
}
#ifdef OS_TICKS_PER_SEC /TR THRNEN T, RAEEAucosIIT .
0SIntExit();
#endif
}
#endif

FRBIFWSIE (MopenMVIZILEIRIEHE) -

/xS RENEREE
float data[3];//x,y,zARAMNES, ZaiR
unsigned char data_string[3][7];//x,y,zAEMNESE, FHEER

*/
if (USART_RX_STA&Ox86000)
{
/[ BEFRIEH
for(i=0;1<2;i++)
{

for(j=0;j<6;j++)
{

data_string[i][j]=" ';



}
1en=USART_RX_STA&Ox3fff;/ /BRI RIZEKBIRIEIERKE
for(t=0, j=0;t<len;t++)

{
j=0;
if(USART_RX_BUF[t]=="A")
{
t++; // BIEEFE
while(USART_RX_BUF[t]!=",")
{
data_string[0][j]=USART_RX_BUF[t];
t++;
j++;
}
}
if (USART_RX_BUF[t]=='B")
{
t++; / / BIEEFE
while (USART_RX_BUF[t]!=",")
{
data_string[1][j]=USART_RX_BUF[t];
t++;
J+t;
}
}
if(USART_RX_BUF[t]=='C")
{
t++; / /| EiEEFE
while (USART_RX_BUF[t]!=",")
{
data_string[2][j]=USART_RX_BUF[t];
t++;
Jtt;
}
}
}

/ HEF R BN IFRE
data[@]=myatof(data_string[0])/100.0;//x
data[1]=myatof(data_string[1])/100.0;//y
data[2]=myatof(data_string[2])*(-1)/100.0;//z, WMAZHE, HERNIE
/ /USART2 RIZENE
Usart_SendString( RS232_USART, (uint8_t *)USART_RX_BUF );

//LCDEFER
/1 BiRXyz
CLEAR(10);



// Gui_DrawFont_GBK16(30,0,BLACK,WHITE, clear);

// Gui_DrawFont_GBK16(30,0,BLACK,WHITE,data_string[@]);
// Gui_DrawFont_GBK16(30,20,BLACK,WHITE, clear);
// Gui_DrawFont_GBK16(30,20,BLACK,WHITE,data_string[1]);
// Gui_DrawFont_GBK16(30,40,BLACK, WHITE, clear);
// Gui_DrawFont_GBK16(30,40,BLACK, WHITE,data_string[2]);

USART_RX_STA=0; / /&R s

FRBRANMONEERY (BTREPIDET)

int myatof(const char *str)//LRE{GERTFRA/NREZRE, RENEF100501int{E, EfloatiREIBEHS
{

int flag = 1;//RREHH

int res =0;

ud i=1; ///INEREMAL

while(*str != "\@")
{
if( I(xstr >= '0' & *str <= '9"))//HEIFHFBEHNE—NHFE
{
str++;
continue;
}
lf(*(str—1) == '—')
{
flag=-1,;//RnrE—1T A%
}

while(*str >= '0' && *str <= '9")

{
res = res *x10 + (*str - '0');
str++;
}
if(xstr == '.")
{
str++;
res = res *10 + (*str - '0");

str++;

res = res *10 + (*str

")/ MREMAL, EINFIX

return resxflag;



2.3 LCDE &R

LCDRIRA TN AT M EREHE, Rl UL, EREREREN, FMEERETIE
IRENRREN T 5T -

void LCD_GPIO_Init(void);

void Lcd_WriteIndex(u8 Index);

void Lcd_WriteData(u8 Data);

void Lcd_WriteReg(u8 Index,u8 Data);

u16 Lcd_ReadReg(u8 LCD_Reg);

void Lcd_Reset(void);

void Lecd_Init(void);

void Lcd_Clear(u16 Color);

void Lcd_SetXY(u16 x,ul6 y);

void Gui_DrawPoint(u16 x,ul16 y,ul16 Data);
unsigned int Lcd_ReadPoint(ul16 x,ul6 y);
void Lcd_SetRegion(u16 x_start,ul16 y_start,ul6 x_end,ul16 y_end);
void LCD_WriteData_16Bit(u16 Data);

TFTREAB:

void TFT_Init_Show(void)

{
Lcd_Clear (WHITE);
Gui_DrawFont_GBK16(16,76,BLACK,WHITE, "by WILL CHAN");
delay_ms(1000) ;
Lcd_Clear (WHITE);
Gui_DrawFont_GBK16(3,0,RED, WHITE, "X:");
Gui_DrawFont_GBK16(3,20,RED, WHITE, "Y:");
Gui_DrawFont_GBK16(3,40,RED,WHITE, "Z:");
Gui_DrawFont_GBK16(3,60,RED, WHITE, "speed:");

}

FIT BB RS

void Gui_DrawFont_GBK16(u16 x, ul16 y, ulé fc, ulé6 bc, u8 =*s)
{

unsigned char 1i,j;

unsigned short k,x0;

X0=Xx;

while(*s)

{



if((*s) < 128)

if(asc16[k*16+1]&(0x80>>7))

{
k=*s;
if (k==13)
{
X=X0;
y+=16;
}
else
{
if (k>32) k-=32;
for(i=0;i<16;i++)
for(j=8;j<8;j++)
{
}
X+=8;
}
S++;
}
else
{

for (k=0;k<hz16_num;k++)
{

if ((hz16[k].Index[0@]=

{
for(i=0;1i<16
{

else k=0;

Gui_DrawPoint(x+j,y
else

{
if (fc!=bc) Gui_DrawPoint(x+j,y+i,b

=%(s))&&(hz16[k].Index[1]==%(s+1)))

;i)

for(j=0;j<8;j++)
{
if(hz16[k].Msk[i%2]&(0x80>>7))

else {

Gui

if (fc!=bc) Gui_Dra

}

for(j=8;j<8;j++)
{
if(hz16[k].Msk[i*2+1]&(0x80>>7))



}

s+=2,;x+=16;

2.4 Bil. RS wmiSe3

ERAFRT: TIM2, BFEXBAFAETNBNOPWMEASEE
IR EREL :

/ [ BFRERT g8 2 RRTHIIA ML

//arr: BIERE,

//psc: BIERFRDSRER

/[ ER BB EITE A :Tout=((arr+1)x(psc+1) ) /Ft us.

/ IFt=TERSE8 TIR4HR, 841 :Mhz

/1 XEERNEEREE2!

void TIM2_Int_Init(ul16 arr,ul6 psc)

{
TIM_TimeBaseInitTypeDef TIM_TimeBaseInitStructure;
NVIC_InitTypeDef NVIC_InitStructure;

RCC_APB1PeriphClockCmd(RCC_APB1Periph_TIM2, ENABLE) ;

TIM_TimeBaseInitStructure.TIM_Period = arr; //BoiEXHE
TIM_TimeBaseInitStructure.TIM_Prescaler=psc; //EHI2§

else

papil

if (fc!=bc) Gui_Dra

/] /{EBETIM2 A5

TIM_TimeBaseInitStructure.TIM_CounterMode=TIM_CounterMode_Up; //[@_Lit#iE=
TIM_TimeBaseInitStructure.TIM_ClockDivision=TIM_CKD_DIV1;

TIM_TimeBaseInit(TIM2,&TIM_TimeBaseInitStructure);//#JiA1LTIM3

TIM_ITConfig(TIM2, TIM_IT_Update, ENABLE); //ARIFER282E FHHT

TIM_Cmd(TIM2,ENABLE); //{FHEERTEE2

NVIC_InitStructure.NVIC_IRQChannel=TIM2_IRQn; //ZER 22l



NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority=0; //i8&t5%%k1
NVIC_InitStructure.NVIC_IRQChannelSubPriority=2; //F{5cH3
NVIC_InitStructure.NVIC_IRQChannelCmd=ENABLE;
NVIC_Init(&NVIC_InitStructure);

TIM2FRTRb R pR 25 -

void TIM2_IRQHandler(void)

{
if(TIM_GetITStatus(TIM2, TIM_IT_Update)==SET)//} kR
{
if(motor_flag==1)//R%¥
{
TIM_SetCompare1(TIM8, motor_duty*PID_val_motor*400.0) ;//FE2E/ B 5N
TIM_SetCompare2(TIM8,0);
}
if(motor_flag==0)//1F%
{
TIM_SetCompare1(TIMS8,0);
TIM_SetCompare2(TIM8, motor_duty*PID_val_motor*400.0) ;//FEE/ B 5N
}
TIM_SetComparel(TIM3,200-(servo_angle/45.0+1)*5);//iREMRNEE, 5IHl: PA6
}
TIM_ClearITPendingBit(TIM2,TIM_IT_Update); //i&FRABrFRAL
}

PWM&it: TIM3 (fE#l), TIM8 (EB#1)
IR EREL (BATIMSS9)

void TIM8_PWM_Init(u32 arr,u32 psc)

{
/1B BFERIOORE

GPIO_InitTypeDef GPIO_InitStructure;
TIM_TimeBaseInitTypeDef TIM_TimeBaseStructure;
TIM_OCInitTypeDef TIM_0CInitStructure;
TIM_BDTRInitTypeDef TIM_BDTRInitStructure;

RCC_APB2PeriphClockCmd(RCC_APB2Periph_TIM8, ENABLE) ; / /TIMSET#p{ERE
RCC_AHB1PeriphClockCmd(RCC_AHB1Periph_GPIOA|RCC_AHB1Periph_GPIOB|RCC_AHB1Periph_GPI

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_7; //GPIOFA
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_AF; / /1 EFRINEE



GPIO_InitStructure.GPIO_Speed

GPIO_Speed_50MHz: / 17RE100MHz

GPIO_InitStructure.GPIO_OType = GPIO_OType_PP; / /¥R E R
GPIO_InitStructure.GPIO_PuPd = GPIO_PuPd_UP; /1 E%Q
GPIO_Init(GPIOA,&GPIO_InitStructure); / #1981t PA7

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_0|GPIO_Pin_1;
GPIO_Init(GPIOB,&GPIO_InitStructure);

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_6|GPIO_Pin_7|GPIO_Pin_8;
GPIO_Init(GPIOC,&GPIO_InitStructure);

GPIO_PinAFConfig(GPIOC,GPIO_PinSource6,GPIO_AF_TIM8); //GPIOA8E R NEATIZR1
GPIO_PinAFConfig(GPIOC, GPIO_PinSource7,GPIO_AF_TIM8); //GPIOA9EFR N EATZE1
GPIO_PinAFConfig(GPIOC,GPIO_PinSource8,GPIO_AF_TIM8); //GPIOA10ER N ER 231
GPIO_PinAFConfig(GPIOA,GPIO_PinSource7,GPIO_AF_TIM8); //GPIOB13E M ER 251
GPIO_PinAFConfig(GPIOB,GPIO_PinSource®,GPIO_AF_TIM8); //GPIOB14E Ml ERI 281
GPIO_PinAFConfig(GPIOB,GPIO_PinSourcel,GPIO_AF_TIM8); //GPIOB158F N EM 281

TIM_TimeBaseStructure.TIM_Prescaler=psc; //EED5R
TIM_TimeBaseStructure.TIM_CounterMode=TIM_CounterMode_Up; //[a Lit%uiE=
TIM_TimeBaseStructure.TIM_Period=arr; //BEXHE
TIM_TimeBaseStructure.TIM_ClockDivision=TIM_CKD_DIV1;

TIM_TimeBaseInit(TIM8,&TIM_TimeBaseStructure);//¥iAtERTZ31

/ 13 PWMAR T

TIM_OCInitStructure.TIM_OCMode = TIM_OCMode_PWM1:
TIM_OCInitStructure.TIM_OutputState = TIM_OutputState_Enable;
TIM_OCInitStructure.TIM_OutputNState = TIM_OutputNState_Enable;
TIM_OCInitStructure.TIM_Pulse = 0;
TIM_OCInitStructure.TIM_OCPolarity = TIM_OCPolarity_High;
TIM_OCInitStructure.TIM_OCNPolarity = TIM_OCNPolarity_High;
TIM_OCInitStructure.TIM_OCIdleState = TIM_OCIdleState_Reset;
TIM_OCInitStructure.TIM_OCNIdleState = TIM_OCIdleState_Reset;

TIM_OC1Init(TIM8, &TIM_OCInitStructure);
TIM_0C2Init(TIM8, &TIM_OCInitStructure);
TIM_OC3Init(TIM8, &TIM_OCInitStructure);

TIM_OC1PreloadConfig(TIM8, TIM_OCPreload_Enable);
TIM_OC2PreloadConfig(TIM8, TIM_OCPreload_Enable);
TIM_OC3PreloadConfig(TIM8,TIM_OCPreload_Enable);

TIM_BDTRInitStructure.TIM_OSSRState
TIM_BDTRINitStructure.TIM_0SSIState
TIM_BDTRInitStructure.TIM_LOCKLevel

TIM_OSSRState_Enable;
TIM_O0SSIState_Enable;
TIM_LOCKLevel_OFF;



TIM_BDTRINnitStructure.TIM_DeadTime = 0O;

TIM_BDTRINnitStructure.TIM_Break = TIM_Break_Disable;
TIM_BDTRInitStructure.TIM_BreakPolarity = TIM_BreakPolarity_Low;
TIM_BDTRInitStructure.TIM_AutomaticOutput = TIM_AutomaticOutput_Disable;
TIM_BDTRConfig(TIM8,&TIM_BDTRInitStructure);

TIM_Cmd(TIMS, ENABLE);
TIM_CCPreloadControl(TIM8,ENABLE);
TIM_CtrlPWMOutputs(TIM8, ENABLE);

iBas 10 1L ERER:

void Encoder_Init_TIM4(void)

{

GPIO_InitTypeDef GPIO_InitStructure;
TIM_TimeBaseInitTypeDef TIM_TimeBaseStructure;
TIM_ICInitTypeDef TIM_ICInitStructure;

NVIC_InitTypeDef NVIC_InitStructure;

RCC_APB1PeriphClockCmd (RCC_APB1Periph_TIM4,ENABLE) ; //F /3 TIMART
RCC_AHB1PeriphClockCmd(RCC_AHB1Periph_GPIOB, ENABLE) ;//FF/3GPIOBHT$H

GPIO_PinAFConfig(GPIOB,GPIO_PinSource6,GPIO_AF_TIM4);//PB65|HIEF
GPIO_PinAFConfig(GPIOB,GPIO_PinSource7,GPIO_AF_TIM4) ;//PB75|kIARF

GPIO_InitStructure.GPIO_Pin = GPIO_Pin_6|GPIO_Pin_7; //GPIOB6,GPIOB7
GPIO_InitStructure.GPIO_Mode GPIO_Mode_AF;
GPIO_InitStructure.GPIO_Speed GPIO_Speed_56MHz;
GPIO_InitStructure.GPIO_OType GPIO_OType_0OD;
//GPIO_InitStructure.GPIO_PuPd = GPIO_PuPd_NOPULL ;
GPIO_InitStructure.GPIO_PuPd = GPIO_PuPd_UP;
GPIO_Init(GPIOB,&GPIO_InitStructure);

NVIC_InitStructure.NVIC_IRQChannel = TIM4_IRQn;
NVIC_InitStructure.NVIC_IRQChannelPreemptionPriority = 1; /*ERIEEMERITUREEERS*/
NVIC_InitStructure.NVIC_IRQChannelSubPriority = 0;
NVIC_InitStructure.NVIC_IRQChannelCmd = DISABLE;//ZFrhlf, BALEITECHEHETIREENEE, &EFE?
NVIC_Init(&NVIC_InitStructure);

TIM_TimeBaseStructure.TIM_Period = 4095; //i&B F—1MEHBHENEHNNBENERESSZREHNE
TIM_TimeBaseStructure.TIM_Prescaler = 0; //iRERFREATIMXRESTRREOTMONE 00



TIM_TimeBaseStructure.TIM_ClockDivision = 0; //iZ&BR4M9E):TDTS = Tck_tim
TIM_TimeBaseStructure.TIM_CounterMode = TIM_CounterMode_Up; //TIME _EIHEER
TIM_TimeBaseInit(TIM4, &TIM_TimeBaseStructure);

TIM_EncoderInterfaceConfig(TIM4, TIM_EncoderMode_TI12,TIM_ICPolarity_Rising, TIM_ICPolar
TIM_ICStructInit(&TIM_ICInitStructure);

TIM_ICInitStructure.TIM_ICFilter = 10; //MAJEK2S

TIM_ICInit(TIM4, &TIM_ICInitStructure);

TIM_ClearFlag(TIM4, TIM_FLAG_Update); ///EBRFREIRENL

TIM_ITConfig(TIM4, TIM_IT_Update, DISABLE); //AiFHHrEFR

TIM4->CNT = 0;

TIM_Cmd(TIM4, ENABLE); //{ERETIM4

mides R OIEEE:

/**************************************************************************
BRERTNEE: ER{IAY (B IEENRIDERITEN
ANOSE: ErIER
RE & EEE
R R e e R R o T Ty
float Read_Encoder_Speed(uint8_t TIMX)
{
int32_t Encoder_TIM;
float res = 0;
switch (TIMX)

{
case 5:
Encoder_TIM = TIM_GetCounter(TIM5);
TIM5->CNT = ENCODER_BASE_COUNT;
res = (int32_t)Encoder_TIM - ENCODER_BASE_COUNT;
break;
case 4:
Encoder_TIM = TIM_GetCounter(TIM4);
TIM4->CNT = ENCODER_BASE_COUNT;
res = (int32_t)Encoder_TIM - ENCODER_BASE_COUNT;
break;
default:
Encoder_TIM = 9;
res = 90;
}

if(res>2048.0f)
res-=4096.0f;



return res*360.0f/4096.0f;

ERMRIZ2ENE, 5, iNEA—F, BBNBEDRA—F, BUVRATIMREUALRBIREN, XB
50msEY— & :

void TIM7_IRQHandler(void)//5nZ20HZ, AT mi3esit4K

{
if(TIM_GetITStatus(TIM7,TIM_IT _Update)==SET)//}&HHET
{
speed=Read_Encoder_Speed(4);
}
TIM_ClearITPendingBit(TIM7,TIM_IT_Update); //:&fMrFRaRAL
}
2.5 PID#=4

PIDEEEREK:
#define N 2 /I EENZ DT EH#TpidiET
const float KP[N]={1.3,1.0};//XEBERBETHEET

const float KI[N]={0,0};
const float KD[N]={0,0};

struct _pid{

float SetVol; /1 EXREE

float ActVol; /1 E X SEFRME

float Err; /I EXIRE
float  Err_Next; [IEX E—MRE
float Err_Last; /IEX E E—PNRE
float Kp,Ki,Kd; /TEXEES. Mo, Mo R
float integral; /1 EXTRDE

float actuator; /1 EXEHIZBMITES

tpid[N];

void PID_Init(void)
{
for(int i=0;i<N;i++)
{
pid[i].SetVol=0.0;
pid[i].ActVol=0.0;



pid[i].Err=0.0;
pid[i].Err_Next=0.0;
pid[i] .Err_Last=0.0;
pid[i].integral=0.9;
pid[i].actuator=0.9;
pid[i].Kp=KP[i];
pid[i] .Ki=KI[i];
pid[i].Kd=KD[i];

float PID_realize(float set_val,float get_val,int i) [/ IERIPIDE AL
{
pid[i].SetVol=set_val;
pid[i].ActVol=get_val;
pid[i].Err=pid[i].SetVol-pid[i].ActVol;
float IncVol; /1 EXIEE
pid[i].integral+=pid[i].Err;
// IncVol=pid[i].Kp*(pid[i].Err-pid[i].Err_Next)+pid[i].Ki*pid[i].Err+pid[i].Kd*(pid[i
pid[i].actuator=pid[i].Kp* pid[i].Err+pid[i].Ki*pid[i].integral+pid[i].Kd*(pid[i].E
// pid[i].actuator=adc_val+IncVol;
pid[i].ActVol=pid[i].actuator;
pid[i].Err_Last=pid[i].Err_Next;
pid[i].Err_Next=pid[i].Err;

return pid[i].actuator;

FREFAIPIDIFT

z_get=datal2];
x_get=datal[Q];
if(z_get-z_set>0.5||z_get-z_set<-0.5)//HEHPID
{
LED1=0; //FTRI=
PID_val_motor=PID_realize(z_set,z_get,9);
PID_val_motor=PID_val_motor/10.0;
if (PID_val_motor<=0)
motor_flag=0;//motor_flagizhlEB4lIEREE, PID_val_motor BFiqZE
if(PID_val_motor>0)
motor_flag=1;
PID_val_motor=abs_float(PID_val_motor);
if (PID_val_motor>2)PID_val_motor=0;//frEXiR, iLEEILE
if (PID_val_motor>1&&PID_val_motor<=2)PID_val_motor=1;
if(PID_val_motor<@.2)PID_val_motor=0;



if(x_get-x_set>0.1||x_get-x_set<-0.1)//#EHPID

{
LED1=0;
PID_val_servo=PID_realize(x_set,x_get,1);
servo_angle=((140-35)/6)*PID_val_servo+35;//4&M5t, IEPIDAYEEE A
if(servo_angle<35)servo_angle=35;
if(servo_angle>140)servo_angle=140;

}

LED1=1;

ERTEETIM2AlT B e Z R =S th:

void TIM2_IRQHandler (void)

{
if(TIM_GetITStatus(TIM2, TIM_IT _Update)==SET)//}&HHlHT
{
if(motor_flag==1)//KR%
{
TIM_SetComparel(TIM8, motor_duty*PID_val_motor*400.0) ;//F1ER 23 E&hi
TIM_SetCompare2(TIMS8,0);
}
if(motor_flag==0)//1F%:
{
TIM_SetCompare1(TIM8,0);
TIM_SetCompare2(TIM8, motor_duty*PID_val_motor*400.0) ;//F1ER 23 E&hi
}
TIM_SetCompare1(TIM3,200-(servo_angle/45.0+1)*5);//i8BRENAE, RIBRNFMES
}
TIM_ClearITPendingBit(TIM2, TIM_IT_Update); //;&f-MrFRAL
}

3.E R 5 BEALIEL]

3.1 L298NEHIEEhHR
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F ARV ERE
LM2596 Adjustable Output Series Buck Regulator

Cer
LOCATE THE PROGRAMMING RESISTORS NEAR
I THE FEEDBACK PIN USING SHORT LEADS
R R2
1k

KEEP FEEDBACK WIRING AWAY
<= FROM INDUCTOR FLUX

4 | FEEDBACK

REGULATED QUTPUT

*inl LM2s596 |outPur

ADJUSTABLE

T
UNREGULATED
DC INPUT

4

HEAWY LINES MUST BE KEPT SHORT AND USE
GROUND PLAME COMSTRUCTION FOR BEST RESULTS Copyright & 2016, Texas Instruments Incorparated

Rz
Vour = VRer | 1 + Ay

where Vgep = 1.23 V

v
Rl =0
REF

Select R4 to be approximately 1 kQ, use a 1% resistor for best stability.
Ciny — 470-uF, 50-V, Aluminum Electrolytic Nichicon PL Series

Coyt — 220-pF, 35-V Aluminum Electrolytic, Nichicon PL Series

D1 — 5-A, 40-V Schottky Rectifier, 1IN5825

L1 — 68 uH, L38

R1—1kQ, 1%

Crg — See Feedforward Capacitor (Cgg)
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