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Abstract

Responding to probe the origins of life and the importance of human
development in the future of mankind, we study the infrared remote control
principle, to explore how to design an easy to use remote control in all
areas of self-propelled vehicles.

This paper is based on the infrared transmitter and receiver, the use of
motor control model car remote control and tracking. Making the whole
system is divided into three parts: The first part is a hard circuit design: the
hardware drivers and circuits, infrared sensors, and motor vehicle
architecture. The second part is the software design: Design flowchart 8051
programming. The third part is a combination of hardware and software
testing: validation function infrared line tracking system will combine
software and hardware testing and various operations.

Keywords: infrared, remote control, tracking.
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Main.c

#include <reg51.h>
#include "tick.h"
#include "sensorin.h"
#include "Led8x8.h"

#define WHEEL_FORWARD 1 //=t{i A1 Aif
#define WHEEL_BACK 0 //H A%
#define MOTOR_ON 0 //FEEEAEE
#define MOTOR_OFF 1 EEEL
#define MOVING_STRAIGHT 0 //EEREE
#define MOVING_LEFT 1 /IEERRE
#define MOVING_RIGHT 2  ///A1E RS

#define BLINKONTIME 2 /B s Y B R
#define BLINKOFFTIME 50 /[ % 5k iy B RS

#define LED_ON 0  //LED %%

#define LED_OFF1  //LED J#

#define MUSIC_ON 0 //Eq8hiZ 4
#define MUSIC_OFF 1  //FHBfSZ %
#define DIR_OFF 0 //75 E e~ B EA
#define DIR_UP 1 /15 e R A A
#define DIR_DOWN 2 //JFE¥sRIA %
#define DIR_LEFT 3 //J7lA4E/RIA /£
#define DIR_RIGHT 4 /s REHE

sbit LeftMotorDir = P1A7; //322 I /5 B 2 75 4]
sbit RightMotorDir = P316; //¥&# 45 B2 )5 A

sbit MotorSwCtrl = P1r6; J/EEI A B ERR
sbit MotorSwLed = P372; //E#LE#E~ LED
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sbit RunBackLed = P373; //E#E#EE R LED

sbit BlinkLed = P175; //B9%& LED

sbit RunLeftlLed = P370; ///E#E 8K LED
sbit RunRightlLed = P37, /AR LED
sbit MusicCtrl = P37, /1 EEAE ]

void BlinkLight(void);

bit fBlinkOn;

bit fMovingForward;

unsigned int BlinkDelay;

unsigned int BlinkTimeRec;

unsigned int  SensorStatus,LastStatus;

unsigned char MovingDir;

unsigned char **CharTableBase; /X FFRFEXIGE
unsigned int FontRunlndex;  /FAME M B ZES[{E
bit fDisplayMode; /% b B~ fE =

main()

{
InitTick(); //FE4ARETHE 25
InitSensorIn();  //FC %A &0 FE i AR FE
InitLedMatrix(); /#1146 LED HE &

LeftMotorDir = WHEEL_FORWARD;  ///£ & 9] 44 ] Kl
RightMotorDir = WHEEL_FORWARD; ///5 5 2 9] 46 |5 Fif
MotorSwCtrl = MOTOR_OFF; //F5 % [ FA

MotorSwLed = LED_OFF; //F % #8 By & 5% B8 B

LastStatus = SEN_None;  //_E— R BE 5% Ky fiE /IR A8
fMovingForward = 1; /178 5% . [ Jif & AR

MovingDir = MOVING_STRAIGHT; TR 46 R B8 3% By 1] Rl ik R&
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IIFIRE W) 46 5% E
fBlinkOn = 0;
BlinkDelay = BLINKOFFTIME;
BlinkTimeRec = GetSystemTick();

CharTableBase = DirectionTable; /S F A FEME
fDisplayMode = SCAN_PASTE;//Hk =% BE s f8 =
FontRunIndex = DIR_OFF; //#] 15 &~ & 5 {H

while (1)

{
BlinkLight(); //P f&& k& 5% iz 2
SensorStatus = GetSensorStatus(); /38 HY 1% 5t 5L FE s A AR FE
if (SensorStatus != LastStatus) [k & 4 51t JRG FE B AR BE B S

Hig

/1 ¥t EE i AR BB E S, T AE RV TN RE
switch (SensorStatus)

{
case SEN_Start: /1 5 72 E Bl B [38 B 44§l

if (MotorSwCtrl == MOTOR_ON) //fg&EHAIEZEERE

ON

{
MotorSwCtrl = MOTOR_OFF; //[¢# PA & %2

MotorSwLed = LED_OFF, //LED &
if(fMovingForward) /4245 J7 [ [A] Hif
{
FontRunIndex = DIR_OFF; /77 5] $5 7~ ¢ B
MusicCtrl = MUSIC_OFF; //{#] 5. 4 8 B

}

}
else //H Al 2 /& OFF
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MotorSwCtrl = MOTOR_ON; //#E#) & 2
MotorSwLed = LED_ON; //LED %=
if (fMovingForward)
{ /13y 1A Fil ik R
FontRunIndex = DIR_UP; //77 [5] $5§ 7% [5] Hi
]
else
{ /13 By (5] # A R
FontRunIndex = DIR_DOWN;//77 [A1 #§ 7R [7] &

MusicCtrl = MUSIC_ON; //f5] =5 & 2 B &)

}

}
break;

case SEN_Forward: /[ Fij #% $1
/1 &% 7E ¥ [A] Hi]
LeftMotorDir = WHEEL_FORWARD;  //&% i€ /& 5 28
[ ]
RightMotorDir = WHEEL_FORWARD; //&% i€ F5 5 2
[] Hif
RunBackLed = LED_OFF; //BAFA = LED
fMovingForward = 1; //8% 7€ =] Fij HE 5%
if (MotorSwCtrl == MOTOR_ON) //fgE HaiEZEZEEE ON
FontRunIndex = DIR_UP; //75 [al$5 7% [A] 71
else
FontRunIndex = DIR_OFF; /77 5] $5 7~ ¢ B
MusicCtrl = MUSIC_OFF; //{#] 3. 4 8 B
break;
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case SEN_Back:

case SEN_Left:

[ 7l

[ 7l

//fﬁ,l?ﬁ?ﬁf i

| % EEHL [ 1%
LeftMotorDir = WHEEL_BACK:  //ZE L E E A%
RightMotorDir = WHEEL_BACK: /3% A R A 1%

RunBackLed = LED_ON; //4T B & # LED
fMovingForward = 0; //7& [ [4 71 i 5%

FontRunIndex = DIR_DOWN; //77 R #§ /R [7] 1&
MusicCtrl = MUSIC_ON; /{5l 5 & %% Bl )

break;

/17 B ¥ §H

if (fMovingForward)

{ /AT HEAR RE T 7] 72 4

LeftMotorDir = WHEEL_BACK;  //&% /£ B # [ &
RightMotorDir = WHEEL_FORWARD,; //5% € 5 & 2

}

else
{ 1/ETELRFE T [a] A B
LeftMotorDir = WHEEL_FORWARD; //Z%E £ HE#E

RightMotorDir = WHEEL_BACK; /3% & £ 5 2 [ 1%

RunLeftLed = LED_ON; /4T B /£ ## LED
MovingDir = MOVING_LEFT; //3% i€ /& 8 JE 5k
FontRunIndex = DIR_LEFT; //JF [E+5/R1A AL
break;

case SEN_Right: /145 {7 §t
if (fMovingForward)
{ /1R HEAREE T 7] 45 B
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LeftMotorDir = WHEEL_FORWARD;  //3% & 45 & # [5] Fil
RightMotorDir = WHEEL_BACK; //3% & /£ /& ¥ [ 1%
}
else
{ /I AREE T A A5
LeftMotorDir = WHEEL_BACK;  //5%E /2 5 #E [ 1%
RightMotorDir = WHEEL_FORWARD; /8% & /5 J&

[ Hif

}
RunRightLed = LED_ON; //4TBiA# LED
MovingDir = MOVING_RIGHT;  //8% & 45 18 5%
FontRunIndex = DIR_RIGHT; /{5~ A
break;

case SEN None: //E A ik&E
/] S R E
if (MovingDir !'= MOVING_STRAIGHT)
1 AE 7 8 Ba 8 o BB 4 81
if (fMovingForward)
{ /[ Ry [ Al KRG, Bt DA 58 5. 48 21 1) AT
LeftMotorDir = WHEEL_FORWARD;
RightMotorDir = WHEEL_FORWARD;
FontRunIndex = DIR_UP; //77 [5] $5 7% [5] Hil
}
else
{113 B I IR R A LU s 4 ) 12
LeftMotorDir = WHEEL BACK;
RightMotorDir = WHEEL_BACK;

FontRunIndex = DIR_DOWN; //J5 a5~ [a &
}
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RunLeftLed = LED_OFF; //B#Ff /% LED
RunRightLed = LED_OFF; //E8EA ¥ LED
MovingDir = MOVING_STRAIGHT; /[0 | E 1Tk RE
(AT AE 50 ] 5
}
break:
}
LastStatus = SensorStatus; //fz8 17 b K 4% §H |80 FE AR f&
}
ScanMatrixTabShift(CharTableBase,FontRunlndex,fDisplayMode);
/ILED 7 P& ¥ i B

void BlinkLight(void)
{
if ((GetSystemTick() - BlinkTimeRec) >= BlinkDelay) //f% 25 P4 ¥ =2 Ja B
GE]
{
BlinkTimeRec = GetSystemTick(); //ZC§% H Hij §% 28 0% [
if (fBlinkOn) //7& & B 5w

{
BlinkLed = LED_ON; //F{& %
BlinkDelay = BLINKONTIME; //{# %5 7% Hy B 5
fBlinkOn = 0;  //Z=HYESRAT|1% » 52 B BT
}
else //F & 8 B BE B
{

BlinkLed = LED_OFF: /B8 &
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BlinkDelay = BLINKOFFTIME; /{7 g fY 155 ]
fBlinkOn = 15 /R AVEF A2 & » P22 PO 52

Ap B S BoAr N

e KeyPort Pl //3#iHiEEIE

typedef enum KeyStatusEnum {
SEN_None = 0x000,
SEN_Right = 0x001,
SEN_Left = 0x002,
SEN_Back = 0x004,
SEN_Forward = 0x008,
SEN_Start = 0x010,

} KeyStatusType;

#define KP_MASK (SEN_Forward | SEN_Start | SEN_Back | SEN_Left
| SEN_Right)

#define AnyKey() ((KeyPort & KP_MASK) = 0) //f& & 5 5T 0] 12 $#f 9 3%

-
#define GetKey() (KeyPort & KP_MASK) /158 HY 2 #H K 7s

unsigned char GetSensorStatus(void);

#ifndef SENSORIN_C

extern unsigned char KeyStatus;
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#endif

void InitSensorln(void);

void ScanSensorln(void);

[ SensorIn.c)

#define SENSORIN _C

#include <reg51.h>

#include "sensorin.h"

#define BOUNCE_CNT 3

typedef enum KeyPhaseEnum {
KB_Idle,
KB_Debounce,
KB_Pressed

} KeyPhaseType;

unsigned charKeyPhase;
unsigned char KeyStatus;
unsigned char KeyRecord;

unsigned charBounceTime;

/e
R 2 EE
__________________________ %
void InitSensorIn(void)
{
KeyPort |= KP_MASK; 11765 2 St sy A Bl 3% o i AR BB

KeyPhase = KB_Idle;

32



KeyStatus = SEN_None;
KeyRecord = SEN_None;

BounceTime = 0;

unsigned char GetSensorStatus(void)

{
return KeyStatus;
}
[ e
T2 M f77 i PR B o R
__________________________ %/
void ScanSensorIn(void)
{
switch ( KeyPhase )
{
case KB_Idle: /TR E P B
if (AnyKey() e &R g s ol iz T~
( 1138 3 H L
T
BounceTime = BOUNCE_CNT; //5% & 58 ik 48 J5 B i
KeyPhase = KB_Debounce; /5% & T &l P B Ry 28 i 5 Bk &
Bz
}
break;
case KB_Debounce: 11738 8 58 Bk P B
if (--BounceTime == 0) /158 Bk 38 U EEORK 1,300 A
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HESRO

TP B

break;

/158 Bk a8 8 E BB g RO SRR E R E

if ( AnyKey() )

{  IIE#ET

KeyStatus = GetKey();

KeyRecord = KeyStatus;

KeyPhase = KB_Pressed; /&% € T &l B B oy $# $ 157

}

else

IR BT

KeyPhase = KB_Idle; //a%E I {1 P& EZ Ko (R B[ B
KeyStatus = SEN_None;

}

case KB Pressed: /3% SH$% T P& R

HEIRRE */

default:
break;

if ( KeyRecord !'= GetKey() )

¥ T HIRRE S O, TR (0] 21 4 i 58 Bk RS B 2K B 1) Y $%2

BounceTime = BOUNCE_CNT;
KeyPhase = KB_Debounce;

break;
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[Led8x8.c]

#define LED8XE C
#include <reg51.h>
#include "Led8x8.h"

#define ScanPort P2 //#F HE #2212

#define MatrixDataPort PO //FRIZRHE

unsigned char DataTrans(unsigned char);

unsigned char ByteToScanBit(unsigned char);

unsigned char Scanlndex; /fFHEZES[E

2

unsigned char code EmptyFont[]= {
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00
1

unsigned char code SYM_Up[]= {
0x10,0x20,0x40,0xff,0x40,0x20,0x10,0x00
|

unsigned char code SYM_Down[]= {
0x08,0x04,0x02,0xff,0x02,0x04,0x08,0x00
1

unsigned char code SYM_Left[]= {
0x10,0x38,0x54,0x92,0x10,0x10,0x10,0x10
1
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unsigned char code SYM_Right[]= {
0x10,0x10,0x10,0x10,0x92,0x54,0x38,0x10
1

yyl = DataTrans(*(icon+Scanlndex));  //HU54E [ 6y &k}
/lyy1l = *(icon+ScanIndex); //BY 15 & [ 7Y &
port = ByteToScanBit(Scanlndex);

ScanPort = SCAN_MASK; //BiEf LED B[ 26~

MatrixDataPort = yy1; /3% H F B &k}

/g e A E
if(yyl 1= 0)
ScanPort = port; //3% H F it {8 2] f A 38

IIEHE T —GRIFIRE

ScanIndex++;//#m B & 5 [ {E & 14

if(ScanIndex == FONT_WIDE) //f& & & & 5 2 i KME
Scanlndex = 0; //EEBEREBRSE

unsigned char DataTrans(unsigned char dat)
{

unsigned char newdat;

newdat = 0;
#if 1

newdat |= (dat&0x01)? 0x80:0;

newdat I= (dat&0x02)? 0x40:0;

newdat |= (dat&0x04)? 0x20:0;
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newdat |= (dat&0x08)? 0x10:0;
newdat |= (dat&0x10)? 0x08:0;
newdat |= (dat&0x20)? 0x04:0;
newdat |= (dat&0x40)? 0x02:0;
newdat |= (dat&0x80)? 0x01:0;
#else
newdat |= (dat&0x01)? 0x20:0;
newdat |= (dat&0x02)? 0x80:0;
newdat |= (dat&0x04)? 0x10:0;
newdat |= (dat&0x08)? 0x40:0;
newdat |= (dat&0x10)? 0x02:0;
newdat |= (dat&0x20)? 0x08:0;
newdat |= (dat&0x40)? 0x04:0;
newdat |= (dat&0x80)? 0x00:0;
#endif

return(newdat);

unsigned char ByteToScanBit(unsigned char index)

{

unsigned char scanbit;

switch(index)
{
#if 1
case 0:
scanbit = ~0x01;
break;
case 1:
scanbit = ~0x02;
break;
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case 2:

case 6:

scanbit = ~0x04;
break;

case 3:
scanbit = ~0x08;
break;

case 4:
scanbit = ~0x10;
break;

case 5:
scanbit = ~0x20;
break;

scanbit = ~0x40;
break;

case 7:
scanbit = ~0x80;
break;

#else

case 0:
scanbit = ~0x01;
break;

case 1:
scanbit = ~0x80;
break;

case 2:
scanbit = ~0x40;
break;

case 3:
scanbit = ~0x04;
break;

case 4:
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scanbit = ~0x20;

break;
case 5:
scanbit = ~0x02;
break;
case 6:
scanbit = ~0x08;
break;
case 7:
scanbit = ~0x10;
break;
#endif
}
return (scanbit);
} /* _____________________________
)46 LED JiE F& ¥ il B 7w

void InitLedMatrix(void)

{
Scanlndex = 0; //FliETRIGEZES|{E

[Led8x8.h]

#define FONT_WIDE 8 //FFBiE

#define FONT _SIZE 8 //&=HEIfr C4HE &=

#define LED_MATRIX_ON 0  //#TBf LED 4 [ &
#define LED_MATRIX_OFF 1 //BAFA LED 4H [#i 86~
#define SCAN_PASTEQ  //Bh=F&ER

#define SCAN_SHIFT 1 /8 & B~
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void InitLedMatrix(void);
void ScanMatrixTabShift(unsigned char ** unsigned int,bit);

#ifndef LED8X8_C
extern code unsigned char *DirectionTable[];
#endif

[ Tick.h]

#define TICK_INTERRUPT PERIOD _MS 10 //§% $2¢h% i5 of B 48 HH (ms)

#define MS_20 (20 / TICK_INTERRUPT_PERIOD_MS)
#define MS_30 (30 / TICK_INTERRUPT_PERIOD_MS)
#define MS_40 (40 / TICK_INTERRUPT_PERIOD_MS)
#define MS_50 (50 / TICK_INTERRUPT_PERIOD_MS)
#define MS_100 (100/ TICK_INTERRUPT_PERIOD_MS)
#define MS_200 (2 * MS_100)

#define MS_300 (3 * MS_100)

#define MS_400 (4 * MS_100)

#define MS_500 (5 * MS_100)

#define MS_600 (6 * MS_100)

#define MS_700 (7 * MS_700)

#define SEC_I (10 * MS_100)

#define SEC_2 (2 * SEC_1)

#define SEC_3 (3 * SEC_1)

void InitTick(void);
unsigned int GetSystemTick(void);
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[ Tick.c]

#include <reg51.h>
#include "system.h"
#include "tick.h"

#include "sensorin.h"

#define TICK_INTERRUPT_PERIOD_CNT
((XTAL*TICK_INTERRUPT_PERIOD_MS)/1000)/12)
/>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>X<>X<>l<>l<>X<>l<>l<>l<>l<>X<>X<>X<>l<>l<>l<>l<>l<>{<>{<************************
MICRO_ADJUST = &t Hf & FErIF [ R 0 - 0 BraR = > BAir=

5 < I,
{ELRR /D RIS 12 (B 28 F S AT 3 )
>l<>l<>l<>l<>l<>l<>l<>l<>X<>X<>l<>l<>l<>l<>l<>l<>l<>X<>X<>l<>l<>l<>l<>l<>l<>l<>l<>X<>X<>l<>l<>l<>l<>l<>l<>l<*********************/

#define MICRO_ADJUST 22 18 2 5 U 248 e 8 L 5

#define TICK_PERIOD
((65536-TICK_INTERRUPT_PERIOD_CNT)+MICRO_ADJUST)

unsigned int SystemTick; //Z&4sHIE{E
unsigned int StableTick; /& IFEEBE

unsigned int GetSystemTick(void)

{

StableTick = SystemTick; //58 B §# #5105 {E
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Jwhile(StableTick != SystemTick); //F5 04 85 HIJ Bk H
return(StableTick); /% {#H[o] 4R EEIEE */

}
IR RS ET  a T BT E 2 |

void InitTick(void)
{  SystemTick = 0; /75 R4 EIET0GH
TMOD &= 0xf0; /* JEBRatBF R H T */
TMOD I= 0x1;  /* & 16 fujcarhE */
TRO = 0;/* {5 1E51H#F */
TFO = 0; /* JHEERETIF 4 7 5% */
THO = TICK_PERIOD >> 8;  /* & A L& iZEstisE s arcdl */
TLO = (unsigned char)TICK_PERIOD; /* &k A % 4§ 4% 51 B {E AR A7 o
4 */
IIPTO = 15 /I &4 8 37%E h B By i = 1B ST e
TRO = 1;/* BAAETHF */
ETO = 1;/* EpeatiFes 0 PET */
EA = 1; /* BrERETBARE */

void timer(O (void) interrupt 1 using 1

{ TRO = 0; /4% 1511
THO = TICK_PERIOD >> 8; //E2 &k s iz T2l
TLO = (unsigned char)TICK_PERIOD; //EE & {&{ir 7C4H
TRO = 1;//BA 4G 5T I

SystemTick++; /B 24 51 BS HE R

ScanSensorIn(); //FF A AR BE
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