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Now many motorcycle manufacturers have successively launched
three-wheeled motorcycles, but most of them are similar to the single-
triangle design of two-wheeled motorcycles. So I wanted to try adding the
car's Ackerman steering mechanism to the trike and compare the pros and
cons of the two.
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#include "SM59R16G6.h"
#include "motor.h"
#include "IR remote.h"
#include "control _middle.h"
#include "pca9685 for i2c.h"
main()
{
unsigned char angle = 90;
reset();
ini_remote();
begin();
PWMfreaq_set();

while(1)

{
switch( key edge)

{
case 0XB9 ://2

forward();
if(angle > 90)

{
angle = middle_L(angle);

angle = middle R(angle);

H

key edge=0;
while(key level!=0);
break;

case 0XEA ://8
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backward();

if(angle > 90)
{
angle = middle_L(angle);
H
else
{
angle = middle R(angle);
H
key edge=0;
while(key_level!=0);
break;

case 0XBF ://5

astop();
if(angle > 90)

{
angle = middle_L(angle);

angle = middle R(angle);

/lreset();
key edge=0;
while(key_level!=0);
break;

case 0xBB ://4
angle = right(angle);
key edge=0;

while(key level!=0);
break;
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case 0xBC ://6

angle = left(angle);
key edge=0;
while(key level!=0);
break;
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Bl#25% control middle.C

#include "SM59R16G6.h"
#include "pca9685 for i2c.h"

#define boardl  0x40
#define pin0 0x06

void delay (int count)

{
int i,j;
for(i = 0;i<count;i++)
{
for(j = 0;j<count;j++);
}

}

unsigned int adj angle L (unsigned int i)

{
unsigned int angle L;
angle L= (102 +i*410/180) % 256;
return angle L;
}
unsigned int adj_angle H (unsigned int i)
{
unsigned int angle H;
angle H= (102 +i*410/180) / 256;
return angle H;
}

void reset(void)

{
inti=90;
setPWM(board1,pin0,0x00,0x00,adj angle L(i),adj angle H(i));//90
delay(100);

H
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unsigned char middle L(int xx)//over 90

{
int 1;
for (i = xx;i > 89;i--)
{
setPWM(board1,pin0,0x00,0x00,adj angle L(i),adj angle H(i));//90
delay(100);
H
return i+1;
H

unsigned char middle R(int xx)//below 90

{
int i;
for (i =xx;1 < 91;i++)
{
setPWM(board1,pin0,0x00,0x00,adj angle L(i),adj angle H(i));//90
delay(100);
H
return i-1;
H

unsigned char left (int xx)

{
int i;
for (i = xx;1 < 136;i++)
{
setPWM(board1,pin0,0x00,0x00,adj angle L(i),adj angle H(i));//135
delay(100);
H
return i-1;
H

unsigned char right (int xx)

{
int i;

for (i = xx;1 > 44;i--)
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setPWM(board1,pin0,0x00,0x00,adj angle L(i),adj angle H(i));//45
delay(100);
H

return i+1;
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Bl #25% IR remote.C

R R R R R R

/1# IR remote decoder #
/1# using INTO and TIMERQO to capture the high time for decoding #
/1# sensor output connect to INTO #

R R R R R R

#include "SM59R16G6.h"
//#include "Debug_Pin.h"

//define state mode

#define IDLE 0
#define BYTEO
#define BYTEI1
#define BYTE2
#define BYTE3
#define KEY HOLD 5

—_—

AW

#define NEW_FRAME LOW (4500*0.9)/4.34
#define NEW_FRAME HIGH (4500*1.1)/4.34
#define SAME KEY LOW (2200*0.9)/4.34
#define SAME KEY HIGH (2200*1.1)/4.34
#define ONE LOW (1690*0.9)/4.34
#define ONE_ HIGH (1690*1.1)/4.34
#define ZERO_LOW (560*0.82)/4.34
#define ZERO_HIGH (560*1.1)/4.34
#define HEADER LOW (4500*0.9)/4.34
#define HEADER HIGH (4500*1.1)/4.34
#define KEYHOLD PERIOD (98190%*1.2)/4.34

#define KEYHOLD FRAME LOW  (2250%0.9)/4.34
#define KEYHOLD FRAME HIGH (2250*1.1)/4.34

#define CLEAR_TIMERO TL0=0;THO0=0

#define SET KEYHOLD TIMER  THO0=(65535-KEYHOLD PERIOD)/256;\
TL0=256-(KEYHOLD_PERIOD-

((KEYHOLD_PERIOD/256)*265));
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unsigned char
unsigned char
unsigned char
unsigned char
unsigned char
unsigned char
char state=0;

char cnt=0;

data0;
datal;
data2;
data3;
key edge=0;
key level=0;

void ini_remote(void)

{ TMOD&=0xF0; //set timer(Q 16 bits timer
TMOD|=0x09;
PFCON&=0xFC,; //set timer0 clk using OSC/96

PFCON|=

0x02; //OSC 22.1184M (4.34us/clk;284ms period)

CLEAR_TIMERO;

ETO0=1;

ITO=1;
EX0=1;
EA=1;

//enable timer0 inturrupt

//set EXTO falling edge trigger
//lenable EXTO interrupt

//enable all interrupt

void ir_decode(void) interrupt d INTO_Vector using 3

{ int timer;

timer=(int) THO*256+TLO; //collect timer data for process
CLEAR_TIMERO; //clear timer for next capture
TRO=1; //arm timer0 capture action

switch(state){ /Iwait for legit header
case IDLE:

if(timer>NEW_FRAME LOW && timer<NEW_FRAME HIGH)
{ data0=0; //prepare to receive bit string data

cnt=8;

state=BYTEDO,;

H
break;
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case BYTEO:
data0>>=1;
if(timer>ONE_LOW && timer<ONE_HIGH)data0|=0x80;
else if(timer>ZERO_LOW && timer<ZERO HIGH);
else
{ state=IDLE,;
//TOOGLE_TEST PINI1;TOOGLE TEST PINI;//#####Ht#H#HH
break;
H
if(--cnt==0)
{ datal=0;
cnt=8§;
state=BYTE];

§
break;

case BYTEL:
datal>>=1;
if(timer>ONE_LOW && timer<ONE_HIGH)datal|=0x80;
else if(timer>ZERO_LOW && timer<ZERO HIGH);
else
{ state=IDLE;
//TOOGLE_TEST PIN1;TOOGLE TEST PINI;//####Ht#H#H
break;
H
if(--cnt==0)
{ data2=0;
cnt=8;
state=BYTE2;

H
break;

case BYTE2:
data2>>=1,
if(timer>ONE_LOW && timer<ONE HIGH)data2|=0x80;
else if(timer>ZERO_LOW && timer<ZERO HIGH);
else

{ state=IDLE;
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//TOOGLE_TEST PIN1;TOOGLE_TEST PIN L/

break;
H
if(--cnt==0)
{ data3=0;
cnt=y;

state=BYTE3;

}
break;

case BYTE3:
data3>>=1;
if(timer>ONE_LOW && timer<ONE_HIGH)data3|=0x80;
else if(timer>ZERO_LOW && timer<ZERO HIGH);
else
{ state=IDLE;
//TOOGLE TEST PIN1;TOOGLE TEST PINI;/#####HtHH#
break;
H
if(--cnt==0)
{ if((data0==0) && ((data0+datal)==0xFF) && ((data2+data3)==0xFF))
{ key_edge=data3;
key level=data3;
SET KEYHOLD TIMER;
state=KEY_HOLD;

§
else state=IDLE;

§
break;

case KEY HOLD:
if(timer>KEYHOLD FRAME LOW && timer<KEYHOLD FRAME HIGH)
{ SET KEYHOLD TIMER;
H
else state=IDLE;
break;
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void timer0_overflow(void) interrupt d TO Vector using 2
{ //TOOGLE TEST PIN2;

TRO=0;

CLEAR TIMERO;

key level=0;
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##2;% motor.C

#include "SM59R16G6.h"

/*void adelay(int count)

{
int i,j;
for(i=0;i<count;i++)
{
for(j=0;j<count;j++);
H
3/

void forward(void)

{
P1 0=1;
P1 1=0;
//adelay(500);
H
void backward(void)
{
P1 0=0;
P1 1=1;
//adelay(500);
H

void astop(void)

{
P1 0=0;
P1_1=0;
//adelay(500);
H
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Bl 425 pca9685 for i2¢.C
#include "SM59R16G6.h"

sbit sda = P17,
sbit scl = P1°6;

void usdelay(unsigned int delay_cnt) //for 22.1MHz OPT:4 ~(2.33+delay_cnt*1.5)uS
{

while (delay cnt>0)delay cnt--;

H
void start()//start
{
scl=1;
usdelay(5);  //bus free time between stop and start >4.7us
sda=1;
usdelay(5);  //setup times (r)START condition >4.7us
sda=0;
usdelay(4);  //hold time (r)START condition >4us
H

void send_8bits(unsigned char byte data)//write
{
unsigned char bit_ptr=0x80;

while(bit_ptr)
{
scl=0;
sda =(byte_data & bit_ptr);
bit_ptr>>=1;
usdelay(5);
scl=1;
while(scl==0); //in case of slave time strench

usdelay(3);
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}

scl=0; //finish bit data transfer
sda=1; //release sda line for ACK

char read_8bits(void)

{

unsigned char bit_ptr=0x80;

unsigned char dt=0;

P1 5=0;

P1 5=I;

sda=1;

while(bit_ptr)

{
scl=1;
if(sda)
{

dt|=bit_ptr;

H
scl=0;
bit_ptr>>=1;
scl =0;

H

P1 5=0;

return dt;

H

char pulling_ack(void)//ACK

{
sda=1; //assure sda line is released
usdelay(4); //3.4us for valid data
if(sda ==0)
{
scl=1;
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while(scl==0); //in case clock stretching
usdelay(4);
scl =0;

return 0;

else

scl=1;
while(scl==0); //in case clock stretching
usdelay(4);
scl =0;

return 1;

}

void return_nack(void)
{
sda=1;
scl=1;
scl =0;
}
void stop(void)//stop
{
sda=0;
scl=1;
usdelay(5);
sda=1;

void pca9685 write command(char add, char rag ,char dat)
{
add=add*2;
start();
send 8bits(add);
pulling_ack();
send_8bits(rag);
pulling_ack();
send_8bits(dat);
pulling_ack();
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stop();

void setPWM(char add, char rag ,char LEDn_ON_L,char LEDn ON H,char
LEDn OFF L,char LEDn OFF H)
{
add=add*2;
start();
send 8bits(add);
pulling_ack();
send 8bits(rag);
pulling_ack();
send 8bits(LEDn_ON_L);
pulling_ack();
send 8bits(LEDn_ON_H);
pulling_ack();
send 8bits(LEDn_OFF_L);
pulling_ack();
send 8bits(LEDn_OFF_H);

pulling_ack();

stop();
H
char pca9685 read command( char add )
{

char dt;

add=add*2+1;
start();
send 8bits(add);
pulling_ack();
dt=read_8bits();

return_nack();

stop();
return dt;
H
void blank(char add , char rag )
{
add=add*2;
start();

send_8bits(add);
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pulling_ack();
send_8bits(rag);
pulling_ack();
stop();

void begin (void)
{

pca9685 write_ command(0x40,0x00,0x80);
pca9685 write_command(0x41,0x00,0x80);
blank(0x40,0x00);
blank(0x41,0x00);
pca9685 read command(0x40);
pca9685 read command(0x41);
pca9685 write_command(0x40,0x00,0x10);
pca9685 write_ command(0x41,0x00,0x10);
pca9685 write_command(0x40,0xFE,0x05);
pca9685 write_command(0x41,0xFE,0x05);
pca9685 write_command(0x40,0x00,0x00);
pca9685 write_command(0x41,0x00,0x00);
pca9685 write_command(0X40,0X00,0XA0);
pca9685 write_command(0X41,0X00,0XA0);

H
void PWMfreaq_set(void)

{
blank(0x40,0x00);
blank(0x41,0x00);
pca9685 read command(0x40);
pca9685 read command(0x41);
pca9685 write_command(0x40,0x00,0x30);
pcad9685 write command(0x41,0x00,0x30);
pca9685 write_command(0x40,0xFE,0x79);//4B
pcad9685 write command(0x41,0xFE,0x4B);
pcad9685 write command(0x40,0x00,0x20);
pcad9685 write command(0x41,0x00,0x20);
pcad9685 write command(0x40,0x00,0xA0);
pcad9685 write command(0x41,0x00,0xA0);
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Bl #25% control middle.h

extern void reset(void);

extern unsigned char adj_angle L(unsigned int);
extern unsigned char adj_angle R(unsigned int);
extern unsigned char middle L(int);

extern unsigned char middle R(int);

extern unsigned char left(int);

extern unsigned char right(int);
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425 IR remote.h

extern void ini_remote(void);

extern unsigned char key edge; /*nonzero hex data represent key edge data; clear after
action */
extern unsigned char key level;  /*nonzero hex data represent key pressed and hold */
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& #2.;% motor.h

extern void astop(void);
extern void forward(void);

extern void backward(void);
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Bl 425 pca9685 for i2c.h

extern void setPWM(char add, char rag ,char LEDn ON _L,char LEDn ON_H,char
LEDn OFF L.char LEDn OFF H);
extern void begin(void);

extern void PWMfreaq_set(void);
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