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2.main Mt

BRGNS, Jow Btk

#include "Arduino.h"
#include "robot.h"
void setup()

{
Robot::get()->init();

}

void loop()

{
Robot: :get()->check_command();
Robot: :get()->do_kinmatics();
Robot::get()->calc_odom();

}

3.robot X4 #r

3.1robot.h

#ifndef PIBOT_ROBOT H_
#define PIBOT_ROBOT_H_

#include "dataframe.h"

/ /ARHE NS NI 0 B AH 10 A 828 Sk S

#if ROBOT_MODEL == ROBOT_MODEL_DIFF//Z4r#¢
#include "differential.h"

#tendif

#if ROBOT_MODEL == ROBOT_OMNI_3//4: [ =#
#include "omni3.h"

#tendif

class MotorController;// {5 2542 1125

class Encoder; //gmtas i 1028

class PID; //PIDiEE# 2
class Transport; YRAiN EARES

class Dataframe; / /BT s T 2R
class Model; /LR N RSB 1128

class Robot:public Notify{
public:
/ / FpAR
static Robot* get(){
static Robot robot;
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return &robot;

}

/19181

void init();

/ /R _EAL AL A4

void check_command();

/ /BRI, N R IE BN AN R 1 T H AT PIDSR A

void do_kinmatics();

/I ARAEAFE T it A S A5t 4 AL e A AL B 2 2 SN 3k 5

void calc_odom();

//NotifyHe FISCHL, B Ly Gy i a1 ek £

void update(const MESSAGE_ID id, void* data);
private:

Robot (){}

void init_motor();//#¥Iahtk BHLAH G

void init_trans();//¥IaEALETHAHRK
private:

void clear_odom();//iEkk R RN BELSER

void update_velocity();//5EH I A& S22 i)

private:
MotorController* motor[MOTOR_COUNT]; // HiHL4a il g4 11
Encoder* encoder[MOTOR_COUNT]; / /&t 4% ]
PID* pid[MOTOR_COUNT];
float input[MOTOR_COUNT];//PIDIa] [ & Py #AE [ encodertid in sl /b ()
M
float feedback[MOTOR_COUNT] ; //PIDIH] ki [H] P J 15t encode rdi i =k sk /b
R4
Transport* trans;/ /B HEE
Dataframe* frame; / /AP B E: 1
Model* model; //HLés ANEAIEE
bool do_kinmatics_flag; //i#EATizzhizdlrbric
Odom odom; / /WL N7 B 238 SR 3 (S S
unsigned long last_velocity command_time;// [k R & id FE i) a] o5
s
#endif
3.2robot.cpp ALY
WIgak

void Robot::init(){
Data_holder::get()->load_parameter();//INZEPPROMH ML B HL2: A (5 2
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#if DEBUG_ENABLE
Board: :get()->usart_debug_init();//HilHE OWIGEL printfilsd & 3% H
#endif

printf("RobotParameters: %d %d %d %d %d %d %d %d %d %d %d %d\r\n",

Data_holder::get()->parameter.wheel diameter, Data_holder::get()-
>parameter.wheel _track, Data_holder::get()->parameter.encoder_resolution,

Data_holder::get()->parameter.do_pid_interval, Data_holder::get()-
>parameter.kp, Data_holder::get()->parameter.ki, Data_holder::get()->parameter.kd,
Data_holder::get()->parameter.ko,

Data_holder::get()->parameter.cmd_last_time, Data_holder::get()-
>parameter.max_v_liner_x, Data_holder::get()->parameter.max_v_liner_y,
Data_holder::get()->parameter.max_v_angular_z);

printf("init_motor\r\n");
init_motor();

printf("init_trans\r\n");
init_trans();

printf("pibot startup\r\n");

UL G e A R T 4R 4k

void Robot::init _motor(){

#if MOTOR_COUNT>®//HR¥EMCE i/NUE L mfidas . ML H| 2% X PIDI B AR S2H), MOTOR_COUNTYE
BARRIHLES AR g

#if MOTOR_CONTROLLER == COMMON_CONTROLLER/ /HR ¥ FH f) e B2 1) 20k 28 B L 428 o1l 38 ) 5
Il 1X B CommonMotorController5AFSMotorController#fiMotorControllerdZ [ LH

static CommonMotorController motorl(MOTOR_1_PWM_PIN, MOTOR_1 DIR_A PIN,
MOTOR_1_DIR_B_PIN, MAX_PWM_VALUE);

#elif MOTOR_CONTROLLER == AF_SHIELD_ CONTROLLER

static AFSMotorController motorl(MOTOR 1 PORT NUM, MAX PWM VALUE);

#endif

//EncoderImp/&Encoder{ 35 S2H]
static EncoderImp encoder1(MOTOR_1_ENCODER_A_PIN, MOTOR_1_ENCODER_B_PIN);
//PIDTFEH N, 4 SHOIHE MEEE L RS A% ik LK% % ASPIDSHE
static PID pid1l(&input[@], &feedback[@], float(Data_holder::get()-
>parameter.kp)/Data_holder::get()->parameter.ko,
float(Data_holder: :get()-
>parameter.ki)/Data_holder::get()->parameter.ko,
float(Data_holder::get()-
>parameter.kd)/Data_holder::get()->parameter.ko , MAX_PWM_VALUE);
#endif

#if MOTOR_COUNT>1
#if MOTOR_CONTROLLER == COMMON_CONTROLLER
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static CommonMotorController motor2(MOTOR 2 PWM PIN, MOTOR 2 DIR A PIN,
MOTOR_2_DIR_B_PIN, MAX_PWM_VALUE);
#elif MOTOR_CONTROLLER == AF_SHIELD CONTROLLER
static AFSMotorController motor2(MOTOR 2 PORT NUM, MAX PWM VALUE);
#tendif
static EncoderImp encoder2(MOTOR_2_ ENCODER_A_PIN, MOTOR_2_ENCODER_B_PIN);
static PID pid2(&input[1], &feedback[1], float(Data_holder::get()-
>parameter.kp)/Data_holder::get()->parameter.ko,
float(Data_holder::get()-
>parameter.ki)/Data_holder: :get()->parameter.ko,
float(Data_holder: :get()-
>parameter.kd)/Data_holder::get()->parameter.ko , MAX_PWM_VALUE);
#tendif

#if MOTOR_COUNT>2
#if MOTOR_CONTROLLER == COMMON_CONTROLLER
static CommonMotorController motor3(MOTOR 3 PWM PIN, MOTOR 3 DIR A PIN,
MOTOR_3_DIR_B_PIN, MAX_PWM_VALUE);
#elif MOTOR_CONTROLLER == AF_SHIELD CONTROLLER
static AFSMotorController motor3(MOTOR 3 PORT NUM, MAX PWM VALUE);
#endif

static EncoderImp encoder3(MOTOR_3_ENCODER_A_PIN, MOTOR_3_ENCODER_B_PIN);
static PID pid3(&input[2], &feedback[2], float(Data_holder::get()-
>parameter.kp)/Data_holder: :get()->parameter.ko,
float(Data_holder::get()-
>parameter.ki)/Data_holder: :get()->parameter.ko,
float(Data_holder::get()-
>parameter.kd)/Data_holder::get()->parameter.ko , MAX PWM VALUE);
#tendif

#if MOTOR_COUNT>®
motor[@] = &motord;//+& 45 n H ARSI
encoder[0] = &encoderil;
pid[9] = &pidl;

#endif

#if MOTOR_COUNT>1
motor[1] = &motor2;
encoder[1] = &encoder2;
pid[1] = &pid2;

#tendif

#if MOTOR_COUNT>2
motor[2] = &motor3;
encoder[2] = &encoder3;
pid[2] = &pid3;

#tendif

#if ROBOT_MODEL == ROBOT_MODEL_DIFF//#R#HCE L& N A G FEMR SR AO LB, 1X A
Differential 50mni3 2iz 3 1% [Model ¥ SLIl

static Differential diff(Data_holder::get()->parameter.wheel_diameter*0.0005,
Data_holder::get()->parameter.wheel track*0.0005);

model = &diff;
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#tendif

#if ROBOT_MODEL == ROBOT_OMNI 3

static Omni3 omni3(Data holder::get()->parameter.wheel_diameter*0.0005,
Data_holder::get()->parameter.wheel track*0.0005);

model = &omni3;
#tendif

/1 HIIEA R HL IR B 2%
for (int i1=0;i<MOTOR_COUNT;i++){
motor[i]->init();

do_kinmatics_flag = false;

memset(&odom, © , sizeof(odom));
memset (&input, 0 , sizeof(input));
memset (&feedback, 0 , sizeof(feedback));

last_velocity command_time = 0;

GV EPS L EHd

void Robot::init_trans(){
static USART_transport _trans(MASTER_USART, 115200);//{# & HI4E JyidE ifldE O
static Simple_dataframe _frame(& trans);//fifSimple_dataframeth s HdE 528l
AR AREN O]
trans = & trans;
frame = & frame;

trans->init();
frame->init();

/PAEMAROOHE BHER, IR E)iZH B this - >update[Hl i 24 i H]
frame->register_notify(ID_SET_ROBOT_PARAMTER, this);
frame->register_notify(ID_CLEAR_ODOM, this);
frame->register_notify(ID_SET_VELOCITY, this);

EAT A& A2

void Robot::check_command(){
unsigned char ch=0;
if (trans->read(ch)){// i@ E A EECE
//printf("%02x ", ch);
if (frame->data_recv(ch)){//f& FHEdE QESN g T £
//printf("\r\n");
frame->data_parse();
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BB AL FR

void Robot::do_kinmatics(){
if (!do_kinmatics_flag){//Ztnici B L4 Etrue, {12 E false
for(int i=0;i<MOTOR_COUNT;i++){
pid[i]->clear();//1F1L)5iHEkkpid&EHE
encoder[i]->get_increment_count_for_dopid();//iEtsii5 1h i 4 i 25 1) A8 1k,
Z, JHEFNEEBEHLFE N IR)E shpidh] K75
}

return;

static unsigned long last_millis=0;
/ /ARYEC B PIDIE] k& I (] AT pidis 5
if (Board::get()->get_tick_count()-last_millis>=Data_holder::get()-
>parameter.do_pid_interval){
last millis = Board::get()->get tick count();
/ /45 3P IDI] b I 7] 52 15t 2 b 45 1) (L
for(int i=0;i<MOTOR_COUNT;i++){
feedback[i] = encoder[i]->get_increment_count_for_dopid();
}
#ifdef PID_DEBUG_OUTPUT
printf("input=%1d %1d %1d feedback=%1ld %1d %ld\r\n", long(input[©]*1000),
long(input[1]*1000), long(input[2]*1600),
long(feedback[9]),
long(feedback[1]), long(feedback[2]));
#tendif
[/ FIWTERE, WG 4k 2EPIDIs 5
bool stoped=true;
for(int i=0;i<MOTOR_COUNT;i++){
if (input[i] != 0 || feedback[i] != ©){
stoped = false;
break;

short output[MOTOR_COUNT]={0};
if (stoped){
for(int i1=0;i<MOTOR_COUNT;i++){
output[i] = ©;
¥
do_kinmatics_flag = false;
}else{
[/ EAR R HPWM  input[i]fEupdate mIAE R4 E
for(int i=0;i<MOTOR_COUNT;i++){
output[i] = pid[i]->compute(Data_holder: :get()-
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>parameter.do_pid_interval*0.001);

}

#ifdef PID _DEBUG_OUTPUT
printf("output=%1ld %1d %1d\r\n\r\n", output[@], output[1], output[2]);
#tendif
/1R EA B
for(int i=0;i<MOTOR_COUNT;i++){
motor[i]->control(output[i]);

/ /I
if (Board::get()->get_tick_count()-
last_velocity command_time>Data_holder::get()->parameter.cmd_last_time){
for(int i1=0;i<MOTOR_COUNT;i++){
input[i] = 09;

PRCAEVE A A

void Robot::calc_odom(){

static unsigned long last millis=0;

//#%FE]CALC_ODOM_INTERVAL [ &)+ 5

if (Board::get()->get_tick count()-last millis>=CALC_ODOM_INTERVAL){
last millis = Board::get()->get tick count();

#ifdef ODOM_DEBUG_OUTPUT
long total count[MOTOR_COUNT]={0};
for(int i=0;i<MOTOR_COUNT;i++){
total _count[i] = encoder[i]->get_total count();

printf("total_count=%1d %1d\r\n", total_count[©], total count[1]);
#tendif
float dis[MOTOR_COUNT] = {0};
/ /1452 18] b i [8] AN e AT AR EE 5 (m)
for(int i=0;i<MOTOR_COUNT;i++){
dis[i] = encoder[i]-
>get_increment_count_for_odom()* PI*Data holder::get()-
>parameter.wheel diameter*©.001/Data_holder::get()->parameter.encoder_resolution;
#ifdef ODOM_DEBUG OUTPUT
printf(" %1d ", long(dis[i]*1000000));
#endif
}

/ /I A A BB B O B S T AR E R
model->get odom(&odom, dis, CALC_ODOM_INTERVAL);
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#ifdef ODOM_DEBUG_OUTPUT

printf(" x=%1ld y=%1ld yaw=%1d", long(odom.x*1000), long(odom.y*1000),

long(odom.z*1000));
printf("\r\n");

#tendif

/ 1 S A A A

Data_holder:
Data_holder:
Data_holder:
Data_holder:
Data_holder:
Data_holder:

:get()->odom
:get()->odom
:get()->odom
:get()->odom.
:get()->odom.
:get()->odom

.v_liner_x =
.v_liner_y =
.v_angular_z =

X
y

odom.vel_x*100;
odom.vel y*100;
odom.vel_z*100;
odom.x*100;

odom.y*160;

.yaw = odom.z*100;
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