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Abstract

The omni wheel has a very small turning radius and convenient
electronic control features. So the development of the automation
industry is extremely fast. But the existing application tools are very
inconvenient, so this paper explores related issues. Establishment of a
mathematical model- based on the omni wheel high level control

instruction set. This result has great help-to the industry.

This experiment provides a user-friendly interface and uses the
instruction set to control the omni wheel movement. The error of the
omni wheel moving distance is improved. Use the coordinates and path
planning to round the wheel control is very convenient. The final

experimental results make the error of the moving distance whitin 5%.

Key word: Omni-wheel robot,Mecanum-wheel robot,Four-wheel model

movement.
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Vir 3R 1% ;

Vii = @ X /LS r (2.1)
Virw = Vin X cos45° (2.2)
Viry = Vin X sin45° (2.3)

V=w %R (2.4)
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Vie = Vi + Vinx (2.7)
Viy = = Viry (2.8)
Voo = Voo Viirax (2.9)
Voy = Viryy (2.10)
Var = Vs + Vira (2.11)
Vay = = Virgy (2.12)
Vie = Vi + View (2.13)
Viy = Viegy (2.14)
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No '1load speed 9600 RPM/minute
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Continuous torque 0.5 Nm
Stall torque 1.6 Nm
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unsigned int setSpeedRPM(int speedRPM,bool dir)

Set the speed and direction for the motor

Parameters: |int speedRPM
The speed set for Motor
Bool dir

The direction set for Motor

See: Motor:: PIDSetSpeedRPMDesired()
Motor::setDesiredDir()
Motor::getSpeedRPM()
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unsigned int runPWM(unsigned int PWM,bool dir,bool saveDir=true);

Set the PWM and direction for Motors .then return the PWM.

Parameters: unsigned int PWM

The PWM set for the Motor
Bool dir

The direction set for the Motor
Bool saveDir

A flag to confirm if the direction will be reset

Return: PWM

unsigned int advancePWM(unsigned int PWM)

Set the pwm when the motor run-advance

Parameters: unsigned int PWM

The PWM set for Motor

Return: runPWM(PWM,DIR_ADVANCE)

unsigned int backoffPWM(unsigned int PWM);

Set the pwm when the motor backoff

Parameters: |unsigned int PWM

The PWM set for Motor

See: Motor:: runPWM()

unsigned int getSpeedRPM() const

Get the speed of the motor (round per minute)

See: SPEEDPPS2SPEEDRPM().
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unsigned int setMotorAll(unsigned int speedMMPS=0,bool dir=DIR_ADVANCE)

Set all motors’ speed and direction

Parameters: [unsigned int speedMMPS=0
The speed for the motor run,initialize it.
bool dir=DIR_ADVANCE

The direction the motor run

See: Omni4WD:: wheelULSetSpeedMMPS()
Omni4WD::wheelLLSetSpeedMMPS()
Omni4WD::wheel LRSetSpeedMMPS()
Omni4WD::wheelURSetSpeedMMPS()

unsigned int setMotorAllStop()
Set all Motors stop

This will lie within the range specified at Omni4WD::setMotorAll()

See: Omni4WD::setMotorAll()

unsigned int setMotorAllAdvance(unsigned int speedMMPS=0)

Set all motors run forward

Parameters: |unsigned int speedMMPS=0

The speed for the motor run,initialize it.

See: Omni4WD::setMotorAll()

unsigned int setMotorAllBackoff(unsigned int speedMMPS=0)

Set all motors run back off

Parameters: | unsigned int speedMMPS=0

The speed for the motor run,initialize it.

See: Omni4WD::setMotorAll()
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unsigned int setCarRight(unsigned int speedMMPS=0)

Set the car turn right

Parameters: | unsigned int speedMMPS=0

The speed for the motor run,initialize it.

See: Omni4WD::wheelULSetSpeedMMPS()
Omni4WD::wheelLLSetSpeedMMPS()
Omni4WD::wheelLRSetSpeedMMPS()
Omni4WD::wheelURSetSpeedMMPS()

Omni4WD::setCarstat()

unsigned int setCarRotateL eft(unsigned int speedMMPS=0)

Set the car rotate left

Parameters: | unsigned int speedMMPS=0

The speed for the car moves,initialize it.

See: Omni4WD::setCarstat()

Omni4WD::setMotorAllBackoff()

unsigned int setCarRotateRight(unsigned int speedMMP S=0)

Set the car for rotate right

Parameters: | unsigned int speedMMPS=0

The speed for the car moves,initialize it

See: Omni4WD::setCarstat()
Omni4WD::setMotorAllAdvance()
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#include <PinChangelnt.h> VAL St AE S U Ra2)i NP 2.V
#include <PinChangelntConfig. h>

#include <PID_Beta6. h>

#include <Motorlheel. h>

#include <SPI.h>

#include <SD.h> /RRRERRKKkKSkkokkkkkokekekekkk /
#ifndef MICROS_PER_SEC

#define MICROS_PER_SEC 1000000

fendif

*/

p
(4*!'
S
¢

int olddistance=0, totaldistance=0;distance = 0; /%
int error=100;

unsigned long currenttime=0,pretime=0;

long X=0, Y=0, X1=0, X0=0, Y1=0, Y0=0;

float cp;

float cdis;

long a, b, c,d, e;

int powerl=50, power2=50, power3=50, power4=50;

int xrad, yrad;

bool wld, w2d, wdd, wdd;

float wlp, w2p, w3p, wdp;

const int chipSelect = 18;

char val;

int sum, i, j;

int data[50];

irqISR(irql, isrl);

MotorWheel wheell(3,2,16,17, &irql);

irqISR(irqg2, isr2);

MotorWheel wheel2(3, 4, 14,15, &irq2);

irqISR(irg3, isr3d);

MotorWheel wheel3(9,8, 16,17, &irq3);

irqISR(irqg4, isrd);

MotorWheel wheel4(10,7,16,17, &irqd); /RRRRRskkkekokkkekkekskekkekekkekkkkk /
void setup() {

TCCR1B=TCCR1B&0xf810x01; // Pin9, Pin10 PWM 31250Hz, Silent PWM /RAR SR E S B K/
TCCR2B=TCCR2B&0xf810x01; // Pin3, Pinll PWM 31250Hz

wheell. PIDEnable(KC, TAUI, TAUD, 10);
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wheel2. PIDEnable(KC, TAUI, TAUD, 10);

wheel3. PIDEnable(KC, TAUI, TAUD, 10);

wheel4. PIDEnable(KC, TAUI, TAUD, 10);

Serial. begin(9600); /xkdokkskkokkskkokkskkokokskekok /
while (!Serial) {} /X B txt AT TR/
if (!SD. begin(chipSelect)) {

Serial.println("Card failed, or not present");
// don’ t do anything more:

return;

}

if(datalj]=="F
{
sum = (datal j+2]-48)*1
val="F";
}
if(data[j]=="B")
{
sum = (datal j+2]-48)%1000+(datal j+3]-48)*100+(datal j+4]-48)*%10+(datal j+5]-48)*1;
val="B";
}
if(datalj]=="R")
{

0+(data[ j+5]1-48)*1;
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if(datalj+1]=="F")

{
sum = (data[ j+3]-48)*%1000+(datal j+4]-48)*%100+(datal j+5]-48)*10+(datal j+6]1-48)%1;

val="W ;

}

if(datalj+1]=="B")

{
sum = (datal j+3]-48)*%1000+(datal j+4]-48)*%100+(datal j+5]-48)*10+(datal j+6]1-48)%1;
val="7";

}

sum = (datal j+2]-48)

+(datal j+3]-48)*%100+(data[ j+4]-48) [ j151-48)%1;

sum = (datal
val="L";

}

switch (val)

{

case ‘I :

/xksksckokokokokokokk /

PR Gt 2 b s 10X/

Serial. print("F=");
Serial. println(sum);
ACsum);
break;

case 'B':

Serial.print("B=");
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Serial. println(sum);
B(sum);
break;

case 'R :
Serial. print("R=");
Serial. println(sum);
R(sum);
break;

case 'L :

Serial. print("L=");

Serial. println(

Serial.print("Z=");
Serial. println(sum);
RB(sum);
break;

default :

break;

} /kskkksekskeskoksokksokskekskskokskekok /
val="0";

sum=0;
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}

SO;
while(1){}
}
int randpoint(float gogo) /RS AR B S 5K/
{
while(1l)
{
currenttime = millis();
if((unsigned long)( ime - pretime) >=
t
t
int A(floa
{
wheeld. runPWM(50, 0);
wheeld. runPWM(50, 0);
while(1)
{

currenttime = millis();
if((unsigned long)(currenttime - pretime) >= 50)
{
pretime = currenttime;
distance = abs(wheel2. getCurrPulse()*1. 1781);
if((distancet+60 )*1.0 >= gogo )
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wheel?2. setCurrPulse(0);
wheell. setCurrPulse(0);

break;

} /Rkkkkkkekkekkokkokkokkk /

int B(float gogo) VAE3E TR Y

} /RKKkRRkkkkkkkkkekek /
int R(float gogo) /X2 B SNk
{

wheell. runPWM(50, 0);

wheel2. runPWM(50, 1);

wheel3. runPWM(50, 1);

wheel4. runPWM(50, 0);
while(1)
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currenttime = millis();

if((unsigned long)(currenttime - pretime) >= 50)
{

pretime = currenttime;

distance = abs(wheel2. getCurrPulse()*1.1781);

if(distance >= gogo )
{

wheel?2. setCurrPulse(0);

wheell. setCurrPulse(0);

{

wheel2. setCurrPulse(0);
wheell. setCurrPulse(0);

break;
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int LA(float gogo) A R LY
{
wheell. runPWM(50, 1);
wheel2. runPWM(O0, 1);
wheel3. runPWM(50, 0);
wheel4. runPWM(0, 0);
while(1)
{

currenttime = milli

int RA(float gogo
{
wheell. runPWM(0, 1);
wheel2. runPWM(50, 1);
wheel3. runPWM(0, 0);
wheel4. runPWM(50, 0);
while(1)
{
currenttime = millis();
if((unsigned long)(currenttime - pretime) >= 50)
{

pretime = currenttime;
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distance = abs(wheel2. getCurrPulse()*1.1781);

if( (distance*0.7) >= gogo )
{
wheell. setCurrPulse(0);
wheel2. setCurrPulse(0);

break;

int RB(float gogo)

{
wheell. runPWM(50, 0);
wheel2. runPWM(0, 1);

/Rkkkkkkokkokskokkokek /

é%if;&,i\]*/

/xRl /

/X2 e (83K
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wheel3. runPWM(50, 1);
wheel4. runPWM(0, 0);
while(1)
{
currenttime = millis();
if((unsigned long)(currenttime - pretime) >= 50)
{
pretime = currenttime;
distance = abs(wheell. getCurrPulse()*1. 178
if( (distance*0.7) >= gogo

aregual ();

rregual ();

wheell. runPWM(powerl, 1);
wheel2. runPWM(power2, 1);
wheel3. runPWM(power3, 0);
wheel4. runPWM(power4, 0);

distance = abs(wheel2. getCurrPulse()*1. 1781);
if( (50+distance*0.7) >= gogo )
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wheell. setCurrPulse(0);
wheel?2. setCurrPulse(0);

break;
}
}
}
} /ksekskkoksokksokskekk /
void S(void) /KR % 5K/
{
while(l)
}

e=(atbtctd)/4
if((abs(e-a))>10
{
if((e-a)<0) powerl = powerl-1;
else if((e-a)>0) powerl = powerl+l;
}
if((abs(e-b))>10)
{
if((e-b)<0) power2 = power2-1;
else if((e-b)>0) power2 = power2+l;
}
if((abs(e-c))>10)
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{

void rregual ()

{

if ((e-c)<0) power3d = powerd-1;
else if((e-c)>0) power3d = powerd+l;
}
if((abs(e-d))>10)
{

if ((e-d)<0) powerd = powerd-1;

else if((e-d)>0) powerd = powerd+l;

b=abs(wheel2. getSpeedRPM());
d=abs(wheel4. getSpeedRPM());
e=(btd)/2;
if((abs(e-b))>10)
{

if((e-b)<0) power2 = power2-1;

else 1f((e-b)>0) power2 = power2+l;
}
if((abs(e-d))>10)
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if ((e-d)<0) powerd = powerd-1;

= powerd+1;

e 1f((e-d)>0) powerd
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