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#ifndef ANGLE CONTROL H
#define  ANGLE CONTROL H



#include "derivative.h"
#define P1 3.14

#define ZERO ERROR 30
#define ZERO ERROR Z 1
#define dt 2 0.002
#define SPEED TIME 0.01
#define SP TIME 10

/G5 R TE X
typedef struct PIDI1

{ volatile float P; volatile float

I; volatile float D;

volatile float D gro;

volatile float P_out;

volatile float D out;

volatile float OUT;

volatile float OUT old;
+PID;
/*************5}%@}5%;‘5 Eﬁ sk s sfe st s e sfe st st sk ke sk stk skok
extern volatile float g now speed; extern
volatile int16 g right fim cumulative; extern
volatile int16 g left ftm cumulative; extern

u8 g SpeedControl priod; extern u8

dir Control priod; extern u8 go car; extern

PID Angle; extern PID speed; extern u8

g really speed expect; extern u8

g speed expect; extern short g Accel[3];
extern short g Gyro[3]; extern volatile float
g gyro angle; extern volatile float

g acc angle; extern float car angle;

extern volatile float g gyro z; extern
volatile float g gyro y; extern volatile
float g real speed use; extern float

g speed expect k; extern volatile
float g speed error; extern volatile
float g distant; extern volatile 1nt

g long way; extern float g angle P;

extern float g angle D;



vold ACC angle calculate(void); void

Gyro angle calculate(v

o1d); void

Angle control(void); void

Get speed(void); void

Cal SpeedError(void); void
SpeedControl Out(void); void

speed control(void); vo

1d

get error(void); void dir judge(void);

void dir control(void); void

dir Out(void); void Output(PID

*Angle); void

Angular Velocity Control(void);

#endif

#ifndef AUXILIARY FUNCTION H_
#define AUXILIARY FUNCTION H

#include "derivative.h" extern

int g _disp power; extern float

g fstart go angle; void
Start Go(void); void

Stop Car(void); int abs m(int

c); void Uart send datal(ul6

data); void Uart send data(int32

data); void Basic parameters(u8

ch); void Judge key(void); void

Judge keyl(void); void

Judge power(void); voi

d

Ultrasonic ranging(void);

#endif

#ifndet CASCADE CONTROL
#define CASCADE CONTROL

#include "derivative.h" extern float dis R; extern

float dis exp R; extern

extern float g R priod;

float g change angle;
float Get new R(void);

void Get_dir R(void); void Dir_c_control(void);

void Dir ¢ control ang
Linear velocity filter({]

Exp R Out(void); #enc

le speed(void); float
oat Linear velocity); void
1f

"

#include "management.

1
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#include <math.h>

#define DIR TIME 2

/***************jfﬁﬂ%E%U@ﬁ%ﬁ********************/

volatile float g dir error=0; volatile float

g dir error last=0; volatile float g turn speed=0;
u8 g dir flag=0; PID dir={0}; volatile float

g dir output=0; u8 dir Control priod=0; float

g ec=0; float

g ring max=0,g ring right=0,g ring left=0; ul6
g ring count=0;

PID Ring={0};

/15 75 AR

float dis ec=0;

= UNITE

float g error max=40;

float g ec max=20; float

g dir out max=8000; float
g dir integral=0;

AEREE 2

loat g dir P=0.0;

oat g dir D=0.0;

oat ring_error=4>5;

f
f
float g dir D gro=0.0;
f
f

oat ring_ec=0; float

v _p=0; float g z ac=0;

/**************>I<*all_output****************/

sttt stttk ket ke stk kel stk kskokok Tl ] P JER | R S etk skt st sttt el el skt ke stk kel /

void dir judge(void) {
//static u8 dir flag last=0;

static ul6 leave value=30;
if(adc_value[O]>adc value[3])
{ ¢ dir flag=0;///-F7+2 0

} else

if(adc value[O]<=adc value[3])
{ g dir flag=1;/4G#& 1

h

/152 W

11



if(adc value[O]<leave value&&adc value[3]<leave value&&adc value[l]<leave value&&adc
~value[2]<leave value)
{ go car=0;

j

// dir flag last=g dir flag;
/lprintf("%d\n",g dir flag);
+ void
get error(void)
d
float gain=3000;// 1R 2 ELFBUR 5220 float

ADC 0=0,ADC 1=0,ADC _2=0,ADC_3=0;
ADC O=adc value[0];
ADC 1=adc value[l];
ADC 2=adc value[2];
ADC 3=adc value[3];
//adc_value[3]=adc value[3];

g dir error last=g dir error; g dir error=gain*(sqrt(adc value[0])-

sqrt(adc value[3]))/(adc value[0
[ BEDER

g dir error=Error filter(g dir error);

ADC 1 =ADC 1<5?5:ADC 1;

All flag. ERROR=500.0f*(ADC 1-ADC 2)/(ADC 0);//Jia i Z

+adc value[3]);

+ void

Get turn speed()

{ volatile float turn speed=0;
MPU6050ReadGyro(g Gyro);
g gyro z=g Gyro[|2]-ZERO ERROR Z;
turn speed=g gyro z/16.40;
g turn speed=-turn speed;

+ void

dir control(void)

{ volatile static float st dir out[4]={0};
dir.OUT old=dir.OUT,;
Get Membership(g dir error,g ec); dir.P=g dir P+Fuzzy Control()*20;

dir.D=g dir D; dir.D gro=g dir D gro; st dir out[3]=st dir out[2];

st dir out[2]=st dir out[1]; st dir out[1]=st dir out[0];

st dir out[0]=dir.P*g dir error+dir.D*g ec+dir.D gro*g turn speed;

12



dir.OUT=st dir out[0];//*0.4+st dir out[1]*0.3+st dir out[2]*0.2+st dir out[3]*0.1

>

/177 1) i S PR

dir.OUT=dir.OUT>g dir out max?g dir out max:dir. OUT; dir. OUT=dir.OUT<-

g dir out max?-g dir out max:dir.OUT,;
} void
dir Out(void)
{ ¢ dir output = (dir.OUT - dir.OUT old)*(dir Control priod+1)/DIR TI
+ void
Final Out(void)
{ volatile float left out=0;

volatile float right out=0;
float just go=1;
IR TR A
1f(All flag.dir debug)
{ ¢ dir output=0;
)
1f(g dir output>=0)
{ left out =Angle.OUT+(2-just go)*g dir output;
right out=Angle.OUT-just go*g dir output;
} else
1f(g dir output<0)
{ left out =Angle.OUT+just go™*g dir output;
right out=Angle.OUT-(2-just go)*g dir output;
h
1f(!go _car)
{ left out=0;
right out=0
h
if(left out>0)
(/1% I e

FIM _PWM set duty(FTM 2, CHANNELS, 0);
FITM_PWM set duty(FTM_ 2, CHANNELDO, left out);

else

E + dir.OUT old;

13



(I7E 5 1B
left out=-left out;
FITM PWM set duty(FTM 2, CHANNELDS, left out);
FITM PWM set duty(FTM 2, CHANNELDO, 0);

h
if(right_out>0)
{/IH %6 S e
FITM PWM set duty(FTM 2, CHANNEL3, right out);
FITM PWM set duty(FTM 2, CHANNEL?2, 0);
h
else
(A% 1B
right out=-right out;
FITM PWM set duty(FTM_ 2, CHANNELD3, 0);
FITM_PWM set duty(FTM 2, CHANNEL?2, right out);
h

h
* @brief 3R HUH I

* @param  none

* (@return none
* (@time
float Get Gain()
{ float speed gain=0.0f;
speed gain=g real speed use/g really speed expect;

return speed gain;

14
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