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#ifndef PIBOT_PID H_
#define PIBOT_PID H_

class PID{
public:
PID(float* input, float* feedback, float kp, float ki, float kd, unsigned
short max_output);
short compute(float interval);
void clear();
private:
float kp;
float ki;
float kd;
float max_output;
float* input;
float* feedback;

float error;
float integra;

float derivative;

float previous_error;

}s

#tendif

#include "pid.h"

#include "board.h"
#include <stdio.h>
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PID::PID(float* _input, float* _feedback, float _kp, float _ki, float _kd,
unsigned short _max_output)

:input(_input), feedback( feedback), kp( kp), ki( ki), kd(_kd),
max_output(_max_output*1.0){

clear();

printf("pid=%1d %1d %1d\r\n", long(kp*1000), long(ki*1000),
long(kd*1000));
}

void PID::clear(){
error = integra = derivative = previous_error =0;

short PID::compute(float interval){
error = *input - *feedback;

integra = integra + error*interval;
derivative = (error - previous_error) / interval;

previous_error = error;

if (ki != 0)
#ifdef PID_DEBUG_OUTPUT
printf("integra=%1ld max_output=%1ld %1d\r\n", long(integra*1000),
long(-(max_output/ki*1000)), long(max_output/ki*1000));

#endif

if (integra < -(max_output/ki))

{
printf("integra clear-\r\n");
integra = -(max_output/ki);

¥

if (integra > max_output/ki)

{
printf("integra clear+\r\n");
integra = max_output/ki;

}

float val = error*kp + integra*ki + derivative*kd;

if (val < -max_output)
val = -max_output+1;
else if (val > max_output)
val = max_output-1;

#ifdef PID DEBUG_OUTPUT

printf("error=%1ld integra=%ld derivative=%1ld val=%1ld\r\n",
long(error*1000), long(integra*1000), long(derivative*1000), long(val*1000));
#tendif

return val;
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2 BT AR 47

2. 1Transport#% [

#ifndef PIBOT_TRANSPORT H_
#tdefine PIBOT_TRANSPORT H_

class Transport{
public:
virtual bool init()=0;
virtual bool read(unsigned char& ch)=0;
virtual void write(unsigned char* data, unsigned char len) = 9;

}s
#tendif

2. 28 Al A% 1

#ifndef PIBOT_DATA FRAME H_
#define PIBOT_DATA FRAME H_

enum MESSAGE_ID{
ID_GET_VERSION = 0,
ID_SET_ROBOT_PARAMTER
ID_GET_ROBOT_PARAMTER
ID_CLEAR_ODOM = 3,
ID_SET _VELOCITY = 4,
ID GET_ODOM = 5,
ID_GET_PID DATA = 6,
ID_MESSGAE_MAX

Il L}
N =
. .

}s

/ /1 B R R
class Notify{
public:
virtual void update(const MESSAGE_ID id, void* data) = @;

};

class Dataframe{
public:

virtual bool init()=0;

virtual void register_notify(const MESSAGE_ID id, Notify* _nf)=0;//iEMXT
FANHE B E

virtual bool data_recv(unsigned char c)=0;//4FE 8, R[Eltrue FRFEIL
31| 58 B 1R B 4

virtual bool data_parse()=0;//fENTH
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virtual bool interact(const MESSAGE_ID id)=0;//masterii HH R AKEHIE. BRI
U 5
s

#tendif

3.bspfiz 1 ST

AR L D140 78 SURFIEThRE, AR

#ifndef PIBOT_BOARD H_
#define PIBOT_BOARD_H_

class Queue;

enum USART_NUMBER

{
USART @ = 0,
USART 1,
USART 2,
USART 3,
USART 4,
USART_5,
USART_6,

};

#define PIN_MODE_INPUT 0x©
#define PIN_MODE_OUTPUT ©x1
#define PIN_MODE_INPUT_PULLUP ©x2

class Board{
public:
virtual void enable irq()=0;
virtual void disable_irq()=0;
virtual void usart_debug_init()=0;
virtual void usart_init(unsigned char num, unsigned long buad)=0;
virtual Queue* usart_getDataQueue(unsigned char num)=0;

virtual void usart_write(unsigned char num, unsigned char ch)=0;
virtual void usart_write(unsigned char num, unsigned char* data, unsigned char
len)=0;

virtual void set_config(unsigned char* data, unsigned short len)=0;
virtual void get_config(unsigned char* data, unsigned short len)=0;

virtual void pin_init(unsigned char pin, unsigned char mode)=0;
virtual void pin_write(unsigned char pin, unsigned char level)=0;
virtual unsigned char pin_read(unsigned char pin)=0;

virtual void pwm_init(unsigned char khz)=0;
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virtual void pwm_output(unsigned char pin, unsigned short pwm)=0;
virtual unsigned long get_tick_count()=0;

static Board* get();
}s

#tendif

B =-Mega2560f)sLHlboard mega2s60

#include "board_mega2560.h"
#include "Arduino.h"
#include "EEPROM.h"

#include "TimerOne.h"
Board_Mega2560 Board_Mega2560: :board;

#define CONFIG_EEPROM_BASE ©

int serial_puts(char c, struct _ file*){
Serial3.write(c);
return c;

void printf _begin(void){
fdevopen(&serial puts, 0);
}

Board* Board::get(){
return &Board_Mega2560: :board;

Board_Mega2560: :Board_Mega2560(){

Board_Mega2560: :~Board_Mega2560(){

void Board_Mega2560::enable_irq(){
interrupts();

}

void Board_Mega2560::disable_irq(){
noInterrupts();

}

void Board_Mega2560: :usart_debug_init()

{
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usart_init(USART_3, 115200);
printf_begin();
}

void Board Mega2560::usart_init(unsigned char num, unsigned long buad){
if (num == (unsigned char)USART_0){
printf("uarte start\r\n");
Serial.begin(buad);
}else if (num == (unsigned char)USART_3){
Serial3.begin(buad);
}
}

Queue* Board_Mega2560::usart_getDataQueue(unsigned char num){
if (num == (unsigned char)USART 0){
return &usartl_queue;

}

return 0;

}

void Board_Mega2560::usart_write(unsigned char num, unsigned char ch){
if (num == (unsigned char)USART_0){
Serial.write(ch);
}
}

void Board Mega2560::usart_write(unsigned char num, unsigned char* data, unsigned
char len){
if (num == (unsigned char)USART_0){
Serial.write((char*)data, len);
}else if (num == (unsigned char)USART_3){
Serial3.write((char*)data, len);
}
}

void serialEvent(){
if (Serial.available()){
if (!Board::get()->usart_getDataQueue(USART_0)->put(Serial.read())){
//err

void Board_Mega2560::set_config(unsigned char* data, unsigned short len){
for(unsigned short i=0; i<len;i++){
EEPROM.write (CONFIG_EEPROM_BASE+i, data[i]);
delayMicroseconds(2);
}
}

void Board_Mega2560::get_config(unsigned char* data, unsigned short len){
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for(unsigned short i=0; i<len;i++){
data[i] = EEPROM.read(CONFIG_EEPROM_BASE+i);
delayMicroseconds(2);
}
}

void Board_Mega2560::pin_init(unsigned char pin, unsigned char mode){
pinMode(pin, mode);

}

void Board_Mega2560::pin_write(unsigned char pin, unsigned char level){
digitalWrite(pin, level);
¥

unsigned char Board_Mega2560::pin_read(unsigned char pin){
return digitalRead(pin);

}

void Board_Mega2560: :pwm_init(unsigned char khz){
Timerl.initialize(1000.0/khz);

}

void Board_Mega2560: :pwm_output(unsigned char pin, unsigned short value){
if (value== 0)
Timerl.disablePwm(pin);
Timerl.pwm(pin, value);

unsigned long Board Mega2560::get tick count(){
return millis();

}

4 3BT 2R

A N EIHSERE A S , SEI

#ifndef PIBOT_USART_ TRANSPORT H_
#define PIBOT_USART TRANSPORT H_

#include "transport.h"

class USART_transport:public Transport{
public:
USART_transport(unsigned char num, unsigned long buad);
bool init();
bool read(unsigned char& ch);
void write(unsigned char* data, unsigned char len);
private:
unsigned char usart_num;
unsigned long usart_buad;
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}s
#tendif

usart_transport.cpp

#include "usart_transport.h"

#include "board.h"
#include <stdio.h>

#include "queue.h"

USART_transport::USART_transport(unsigned char num, unsigned long
buad) :usart_num(num), usart_buad(buad){

}

bool USART_transport::init()

{
//printf("port=%d %1d\r\n", usart_num, usart_buad);
Board: :get()->usart_init(usart_num, usart_buad);//iX B iR¥Ebsp ) K SLZHLE N E
return true;

}

bool USART_transport::read(unsigned char& ch){
return Board::get()->usart_getDataQueue(usart_num)->get(ch);

void USART transport::write(unsigned char* data, unsigned char len){
Board::get()->usart_write(usart_num, data, len);

SRV ESYIES

PEE NdatatranesEBlsinple dataframe simple datatrame.hiE X T simple_dataframef13t FH 55
g5k

#ifndef PIBOT_SIMPLE_DATAFRAME_H_
#define PIBOT_SIMPLE_DATAFRAME_H_

#include "dataframe.h"
#include <string.h>

static const unsigned short MESSAGE_BUFFER_SIZE = 255;
#define FIX _HEAD ©x5A

struct Head{
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unsigned char flag;// k¥#bric, [fl € {H : 0X5A
unsigned char msg_id;// H2ID, &R BEAARIEM, JuE i B Ak B AR
unsigned char length;// JHEMAKKE

}s

struct Message{
struct Head head;
unsigned char data[MESSAGE_BUFFER_SIZE];
unsigned char check;
unsigned char recv_count;//C& I 715

Message(){}
Message(unsigned char msg_id, unsigned char* data=0,unsigned char len=0){

head.flag = FIX HEAD;
head.msg_id = msg _id;
head.length = recv_count = len;
check = 0;

if (data != 0 && len !=0)
memcpy (this->data, data, len);

unsigned char* _send_buffer = (unsigned char*)this;

unsigned int i = 9;
for (i = 0; i < sizeof(head)+head.length; i++)
check += _send buffer[i];

_send_buffer[sizeof(head)+head.length] = check;

}s

enum RECEIVE_STATE{
STATE_RECV_FIX=0,
STATE_RECV_ID,
STATE_RECV_LEN,
STATE_RECV_DATA,
STATE_RECV_CHECK

}s

#tendif

6.slavelt) SZH)

#ifndef PIBOT_SIMPLE_DATAFRAME_SLAVE H_
#define PIBOT_SIMPLE_DATAFRAME_SLAVE H_

#include "simple_dataframe.h"

class Transport;
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class Simple_dataframe : public Dataframe{
public:
Simple dataframe(Transport* trans=0);

void register_notify(const MESSAGE_ID id, Notify* _nf){
if (id >= ID_MESSGAE_MAX)
return;
nf[id] = _nf;

bool init();

bool data_recv(unsigned char c);

bool data parse();

bool interact(const MESSAGE ID id){return true;};
private:

bool send_message(const MESSAGE_ID id);

bool send_message(const MESSAGE_ID id, unsigned char* data, unsigned char

len);

bool send message(Message* msg);
private:

Notify* nf[ID_MESSGAE_MAX];

Message active_rx_msg;

RECEIVE_STATE recv_state;
Transport* trans;

}s
#endif
7. llé\ é:l::
X HLASE R e v 1 R e e T A A5 B a1 B T P RIS T R, R R IR L S E il

BV Ry 5 4 5 A0S 0 8 1 K H BB R . [RIIN RS 48 1 A, SE 4 STM32813 5 3 1)
Wy AR AR 5

10/10



