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Abstract

This project is to study and to develop robot so that the robot could handle paper by taking
and placing them at a right desk! The processes begin with the robot get a request signal.from a user.
Then the robot will compare the signal with its Database, which desk to go to, then the robot will go
to that desk. The user, who calls the robot, puts paper on the robot and tells the robot where to place
i the paper, by using the panel on the robot. The robot takes the paper to the right desk. The robot will
move by following a line. We would use C Language Programming to program this robot. For
searching algorithm Qe \#ould use Best-First Sea.réh Algorithm to search for the shortest path, And
for the robot construction, we need to design it to use the motor as much as we could, so the robot

could take as many books as the motor could.

The result of this project is that this robot will relieve human works and save time on taking
paper from place to place. And the robot will be the original one for others, who want to develop this

type of robots later on.
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#include <reg51h>
#include <string.h>
#include <absace.h>
#include <stdlib.b>
#include <math.h>
flinclude <stdio.h>

#dchine Pal XBYIE [OxEOEO]
#define Pbl  XBYTE {0xEQE1]
#define Pl  XBYTE [0xE0E2]
#define Peonl XBYTE [0XEOE3]

#define LCD_CONTROL XBYTE[0xE0CO]

#define LCD_BUSY_ILAG XBYTE[0xEOCL]
#define LCD_WRITEDATA XBYTE[0XEOC2]
#define LCD_READDATA XBYTE[0xEOC3]

xdata unsigned int quanium;

xdata unsigned int dutyl duty?2,period;

xdata unsigned char mPa,mPb;

xdata fleat ml;

xdala struct table data_table[20];

void serch_data_lable(unsigned inl input)
{

unsigned inli;

dala unsigned int MAX;

data_table[0].num_table=0; data_lable[1].num_table=1;
data_table[0].x_poin=0; dala_table[1].x_poin=l;
data_table{0L.y_poin=0; data_table{ 1Ly _poin=l;

data_tablef2].num_tlable=2; data_table[3].num_lable==3;
data_table[2}.x_poin=2; data_table[3).x_poin=3;
data_table[2]y_poin=0;  dala_table[3]y _poin=0;

data_table[4].num_table=4; data_lable[5]num_table=5;
data_table{4].x_poin=0; data_table[5].x_poin=1;
data_table[4ly poin=1; datd_lable[3)y_poin=1;

data_table(6].mum_table=6; data_table[7].oum_table=7;
data_table[6].x_poin=2; data_table{7].5_poin=2;
data_table[6).y_poin=}; data_table[7].y_poin=1;

xdata char screen[5];

data_table{8].num_table=$; data_table[9).num_table=9;

data unsigned inl X,y;

typedef struct table

{
unsigned int num_iable;
unsigned inl X_poin;
unsigned int y_poin;

IR

data_lable(8]X_poin=2; datatablet9tx_pein=2;

data_table[8l.y_poin=1; data_table{S].y_poin=2;

MAX=9,
fFori=0;1<MAX+1:i++)
{
iflinpul=—data_table[il.numm_table)
{
x=data_lablelil.x_poin;



y=data_1ablefi].y_poin;
H

void cniry_mode_sel(void)

} {
- LCD_CONTROL=0x02;
wait_for_lcd_ready O;
void delay{unsigned int time) 1
{
unsigned int i; void init_led(void)

t

{
}
}
fistart led

void wait_for_led_ready (void)

{

while ((LCD_BUSY_FLAG & 0x80) 1= 0)

{
}

void specified_led(void)

{
LCD_CONTROL-0x38;
wai_for_led_ready (5

}

void clear_led(void)

{
L.CD_CONTROL=0x01;

_wait_for_led_ready O;
}

void cursor_on{void)

specified_lcd0;
cursor_ofi{);
clear_led();
entry_mode_set(;
cursor_oft();

t

void WChar{char ch)

£
LCD_WRITEDATA =ch;
wait_for_led_ready();

}

void gotoxy(unsigned char row, unsigned char col}

{
if (row = 1} LCD_CONTROL = (280+c0l-1; else
if (row = 2) LCD_CONTROL = OxclHeol-1; else
if (row = 3) LCD_CONTROL = 0x90+col-1; else
if (row == 4) LCD_CONTROL = 0xd0+eol-1;

wait_for_lcd_ready O;

void WCharxy(unsigned char row,unsigned char
col,unsigned char ch)
{

{

gotoxy{row,col);

LCD_CONTROL=0x0F:
wail_for_lcd_ready (5

void cursor_off{void)
{
LCD_CONTROL = 0x0c;

wait_for_ted_ready

WCharcl);

void string_to_led {unsigned char row,unsigned char
col,char *st)
{

data unsigned char mcol,colfinish, len;

len = strlen{st);

colfinish=col+len-1;



! if (cotfinish > 16) colfinish=16; for (j=0;<=15;j+1)
|

for (meol=col; mool<=colfinish; meol+) {
{ miloatl=mfioat]*10.0;
wuiﬁrxy{mw:nwhﬁ{mee;e@g};_.mmlmfmﬂoall;
} mchar=(mlong%10}+0%
| sfloat[j}=mchar;
— - —————void-ftoa(floatmfloat;char *mstring) ' i
{ msiring(0]=msign;

for (ii=i;ii>=;ii--)

___xdata charr mc?har_,_'!,j,ﬂii;

xdata long mlong,mlong}l; {

. xdata float mfloatl,mfoat2,mfloat3; mstring[i-ii-+1}=sint{iil;

i1'\ xdata char sint[16]; i

: xdata char sfloat[16; mstringfid2]="5

: xdata char msign; for (=0;<=15;+1)

I if {mfloat<0.0) {

: { iii=iH+3;
mfloat=-mfloat; if {iii==38)
msign="", {

} break;
else }
{ mstring[iiil=sfoatlil;
msign=""; }
} mstring(1ii}=0;

: i=0; Yifend of led function,

Iﬂ mfloatl=mfloat;

i miong=mfloatl;

mchar={mlong%10H0";
| sint(il=mehar; void init_serial(void)
i while (miong!=0) {
| { ' SCON=0552;
! mfloati=mfloatl/10.0; PCON=0x00;,
mlong=mfloatl; TMOD=0x20,
if (mlong==0) THI=0x;
£ TRI=I;
break; ]
}
mchar<(mlong%10H07 unsigned char recv_char(void)
i=it+l; {
sintfi}J=mchar; \\'hile(!Ri)
} {
miongl=mfloat;
miloat2z=mlongl; }
RI=0;

miloatl=mfloat-mioat2;

=




retum(SBUF); (

} drive_pwm1(l);
}
) ™ void dave pwmItunsigned CIEr I pwrT) else
{ {
if (n_pwm=0) drive_pwm1(0);
B { 3
mPa=mPa | 0x01; if (quantum<=duty2)
R S ) {
else ] o dn@wml(l); T -
. { }
A mPa=mPa & Oxfe; clse
) {
Pci=mPa; drive_pwm2(0);
j }
if (quanturi>=period)
void drive_pwm2(unsigned char n _pwin) {
{ quantun=0;
it @_pwm==0) }
{ quantum=quantum+1;
mPa=mPa | 0x04; fHO=0x,  /@bithigh
} TLO == 0xB0;  //8bit low
else }
{
mPa=mPa & Oxib; . void motor (unsigned char left,unsigned char night)
} {
Pcl=mPa; dutyl=lel;
} V duty2=righl;
}
void init_timer(void)
{ void forward(void}
TMOD=0x01; Mimerl=mode0,limerl=model {
_THO=0xff:_//8bit high xdata unsigned char sensor;
TLO=0x80; //8bit low ‘ data unsigned int fasti=75,stowl=31,
RT0=1; /fet timer) interrupt {asE=t100stowr=40;stop=0;
TRO=1: _/Istart timerQ sensor=Pal&0x0e;
EA=),  /etall interrupt if{sensor=0x02)
1 {
molor{fastl,slowr);
void int_quantum{void) interrupt i i
{ else i{sensor=—0%06)
fntermpt Timer0 - {

if (quantum<=duty1) /f  motor{slop,fastr);
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motor{fast,stop); sensor=Pal&0x02;
} while(sensor=0x02)
else i(sensor=—=0x08) {
{ _sensor=Pal&0x02;
motor(slowl,fastr); motor(0,100)
J )
else-if{sensor==0x0z)
{
. - __Totgr(f_a__stl,ffastrL void rotate_right{void}
) t - —
clst_a iffsensor==010c) xdata unsigned char sensor;
1 { motor(100,0);
4 motor{fastlsiop); cleiay(lOOO);
motor{stop, fastr); /1 delay(5000);
H sensor-Pal&0x11;
else il{sensor==0x0¢) while(sensor==0x11)
{ {
motor{fastl, fasir); sensor=Pal&0x11;
} motor(100,0);
clse }
{ sensor=Pal&0x08, /
maotor(slowl,slowr); while{sensor=0x08}
} {
} sensor=Pal&0x08;
molor{100,0%
]
void stop(vold) }
{
motor{0,0); x1_to_x2(unsigned inl x1,unsigned int x2)
} {
data int dx;
void rolate_lefi{void) dx=x2-x1;
{ retum dx;
xdata unsigned char sensor, }
motor{0,100};
delay(1000); y1_to_y2(unsigned int yl,unsigned int y2)
#f delay(5000Y; ¢
sensor=Pal&0x11; data int dy;
while(sensor=0x11) dy=y2-y1;
{ return dy;
sensor=Pal&0x11; H
motor{0,100);

]

void main(void)



char chl1);

xdata char insensor,screen(5];
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string_to_led(1,1,"DX=");

sprint(screen,"%ed".x_a xis);

S

data unsigned it DY_tavie;

xdata unsigned int
x_axis,y_axis,initial__x=(l,initial | y=0,z;

delay€1000);

siring_{o_lod(1,4,screen);

initial_x=x;

LRt T L

T = f1 re AY
siring_jo_lwd(1,7,"DT=");

Peon1=0x%0;

o imit timer(;

spﬁntf{screen,“"/od“,y_axis);

string_to_led(1,10,screen);

init_serial();
init_led(;
period=100;
dutyl=0;
dufy2=0;
init_led();
delay(1000);

string_to_led(1,1,"Hello™);
string_to_led(2,1,"I'm Office Robot");

while(1}
{
z=1;ch{0]=""
while(z}
{
ch[0l=recv_char(;
if{ch{o]'=""
z=0;
}

num_lable=atoi(ch); //change char to integer
serch_data_table(num_iable);
init_led(;

mitial_y=y;
delay(2000); //delay for ready

init_led(;

string_to_led(1,1,"Let,s go");

if(x_axis<0)
{
x_axis=abs(x_axis);
stop0;
delay(2000);
it delay(10000;
nit_led(;
string_to_led(1,§ Jrotate_lef™;
rolate_lefi();
}
else if(x_-axis>0)
{
stop(s
delay (2000},
# delay(10000);
init_led(;

string_to_led(l,L,"retate_xi ght™);

string_to_led(2,1 SX="

rotate_rightQ;

spﬁnll{screen,"%d".x);

string_to_lod(2,4,screen);

string_to_led(2,9,"Y=");
sprinti(screen,"%d",y);

siring_to_led(2,12,screen);

x_axis=x1_to_x2(initia |_x,x);/finput point x1 to x2

y_axis=yl_to_y2(initial _y,y)/finput point yl to y2

T
init_led(;
string_to_led(1,1,"stop™);

stop);

{1 detay(10000);
delay(2000);
forward(),;

delay(700);



init_led(;
sprintf(screen,""/od",x_axis);

—————————trinp—to-led G dseereen);
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rotate_rightQ;
}

init_led();

glring 1o ked(1,1,"stop");

while(x_axis>0) stop(); -
. 1 delay{Z0G0);
insensor=Pal&0xl1f, i delay(10000),
— if_&_{ins;cns_oﬂﬁ#ﬁxll) forward{;
forward(); o " delay(700); - —
else
¥ { init_led;

i delay(4000); dlring_to_led(1,1, DY=");
delay(100); sprintf{screen,"%d",y _axis);
x_axis—; string,_to_led(1,4,screen);
init_led();
sprintRscreen, %" x_axis); while(y_axis>0)
string_to_led(1,1,screen); {

} insensor=Pal&0x1f;

} if{(insensor&0x11y=0x11)
init_1od0; forward0; '
string_to_led(1,1."stap"); else

{
stop(y; i delay(4000);
delay(2000); delay(100);

J delay(10000); y_axis—;

init_led();

ifly_axis>0) /fy value is +

sprintf{screen,"%d",y_axis);

{ siring_to_led(1,1,screen);
init_led(); }
siring_to_led(1 ,1 rotate_left"); }
stop();
miale;leﬁO; delay(2000);
} }
else if{y_axis<0) [y value 15 - }
{
¥_axi sdabsf)'_axis);
init_led(;

string_to_led(1,1 Jrotate_right™);
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#inchude <reg51.b>
#include <string.h>
#include <absacc.h>
#include <stdlib.h>
#include <math.h>
#include <stdio.b>

#define Pal  XBYTT [0«FOED]
#defing Pcl  XBYTE [0xE0EL]
#define Pbl  XBYTE [0xEOEZ]
#define Pconl XBYTE [0XBOE3]

#define LCD_CONTROL XBYTE[0xEOCO]

#define LCD_BUSY_FLAG XBYTE[0xEOC1]
#define LCD_WRITEDATA XBYTE[0xE0C2]
#define 1.CD_READDATA XBYTE[0xE0C3]

void delay(unsigned int time)
{
unsigned int 1;
for{i=0;i < lime;it++)
{

1
J

void specified_led(void)
{
LCD_CONTROL=0x38;

wait_for_led_ready O

void shift_led(void)

{
LCD_CONTROL=0x1c;
wait_for_led_ready (;

]

void clear_led(void)

{
LCD CONTROL=0x01;
wait_for_lod_ready O;

void cursor_on(void)

{
LCD_CONTROL=0x0f;

wait_for_led_ready O;

void wail_for led_ready (void)
{
while (LCD_BUSY_FLAG & 0x80} 1= 0)
{
]

void cursor_off{void}

{
LCD_CONTROL = 0x0¢;
wail_for_lcd ready 0;

]



void entry_mode_set(void)
{
LCD_CONTROL=0x06;

— wail-Tor-led-ready.;

void string_to_lcd (unsigned char row,unsigned char
col,char *st)
{

data unsigned char meol,col ﬁm'sh,l_en;

— void init_led(void)

len = strlen(st);

coifinish=col+ien-i,

{ if (colfinish > 16) colfinish=16;
_ specified_led(; '
- cu:sor_oho; - T Tor (mool=col: mool<=coltmish; mcolt¥)
clear_ledQ; {
i entry_mode_set(); WCharzy(row,mcol,stmecol-col]);
cursor_off); H
} }
void WChar(char ch)
{
LCD_WRITEDATA =ch;
wait_for_led_ready®); char waitkey{void)
} {
data char keyl; ’
keyl=Pbljox{0;
if (keylt=0xff)
{
delay(10000);
) if (@b 1{ox0)=key1)
void goloxy(unsigned char row, unsigned char col) {
{ )
if (cow == 1) LCD_CONTROL = 0x80+col-1; else else
if (row == 2) LCD_CONTROL = Oxci+col-1; else {
if (row == 3) LCD_CONTROL = 0x9C+col-1; else key1=0xIT,
if (cow = 4) LCD_CONTROL = 0xd0+col-1; }
wait_for_lcd_ready O; 1
} else
t
void WCharxy(unsigned char row,unsigned char H
col,unsigned char ch} 7 retun (keyl);
{ }
gotoxy(row,col);
WChar(ch); char inkey(void)
} {

data char key Lkey2;
key2=""%



Pcl=0xfe; {
keyl=wailkey(); key2="9",
if ((key1&0x01)=0) }
. | }
key2=0; if (key2==""
} {
if ((keyl&0x02)=0) Pei=lxio;
{ keyl=waitkey();
key2="1% if ((keyl&0x01)=0)
T T T T T e
if ((key1&0x04)==0) key2="a";
{ )
key2="2"; if ((key1&0x02)=0)
) {
if (key1&0x08)—0) key2=D"
{ ]
key2=3", if (key1 8:0x04)=0)
| {
if ((key1&0x10)=0) key2='c';,
{ }
key2='4", if ((kcy1&0x08)=03
} {
if (key2="" key2="d";
{ }
Pel=0xfd; if ((key1&0x10)=0)
keyl=waitkey(); {
if (-(keyl&OxOlhO) key2='e';
{ }
key2='5"; }
} if (key2==""
if ((key1&0x02)=0) {
{ Pel=0xf7;
key2='6" keyl=waitkey();
} if ((key1&0x01)==0)
it ((keyt&0x04)==0) £
{ key2=Tf;
key2=T" )
H if ((key 1 &0x02)==0)
if ((key180x08)—=0) {
{ key2='g"
Keyv2="8"; )
H il ((key18:0x04¥=0)
if ((key1&0x10)=0) {
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key2=h'", keyv2=p",
} }
if ((key18:0x08)=0) if ((key1&0x02)==0)
- —~+ {
key2=1" key2=q";
}
i (key1&0x 10)=0) it ey 1&0204=2C)
{ {
e s key2=T'
} - ] —
¥ if ((key1&0x08=0)
! {
if (key2="9 key2="s",
{ i
Pcl=0xef: if (keyl&0x10)==0)
keyl=waitkey(; {
if ((key1&0x01)==0) Kkey2=1;
{ i
key2=k; }
} retun (key2);
if ((key1&0x02)=0) }
{
key2=1"; keyberd(void)
} {
if ((key1&0x04)=0) xdata unsigned char key?2;
) { dala unsigned int (ab;
key2='m’; key2=inkey(),
} if (key2=10)
if ((key1&0x08)=0) {
{ string_to_lcd(1,16,"4");
key2=T, lab=4;
}
if ((key1&0x10)=0) else if (key2=—="1")
{ {
key2="o% stringto—ted (H6H";
, ] tab=1;
} }
if (key2=="" else if (key2="3)
{ L
Pel=0xdf; string_to_lcd(1,16,"7");
! keyI=waitkey(; tab=7,
! if ((key1&0501)==0) )

{

else if (key2="5")



{
siring_to_lcd(1,16,"5");
tab=5,

}

SCON=0x52;
PCON=0x00;
TMOD=0x20;

else if (key2=="6")
{

string_to_led(1,16,"2");

TH1=0xd;
TR1=1;

-~

tab=2;
)

else if (key2="2)

{
sising_to_led(1,16,"9");
tab=9;

mainfvoid) T T

{

dala unsigned char key,screenf$];

data unsigned int point,wail;

] delay(1000);
else if (key2=—"2") _ Peonl=0z81;
{ init_led();
string_to_ted(1,16,"8"7); init_serial(;
ab=8; delay(1000);
} key=inkey();
else if (key2—'d) ilkey=—4q"
{ {
siring_to_led(1,16,"0K™); Pal=0xfT:
tab=13; white(1)
} t
f dlse if (key2—=") init_led0;
i { siring_to_led(1,1,"Sent fo fable:™);
| string_lo_led(1,16,"37); while(waitl=13)
tab=3; {
} wait=keybord();
else if (key2==3) if(waitl=13)
{ point=wait;
string_lo_ted(1,16,"0"Y; }
tah=0; init_ledQ;
} string_to_led(1,1,"Sending to table™);
clse-if-rey 2=} delay{20000);
{ print[("%ed " point);
string_to_ted(1,16,6"); sprintf(screen, ™%d",point);
tab=6; string_to_led(2,7 screen);
}
retum tab; wail=inkey();
} }

i void inil_serial(void)
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