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- finclude <mathb> -

ROBOT.CPP
#include<stdio.h>
#include <stdlib.h>

#include <conio.h>

#include <graphics.h>
#include <alloc.h>
#include <bios.h>
#include <dos.h>
#include"m2-d.cpp”
#include <process.h>
#include"hscreen.cpp”
#include"psc.cpp”
#define NO_CHOICE 6
#define NO_MENU 5

#define UP_ARROW 0x4800
#define DOWN_ARROW 0x5000
#define LEFT_ARROW 0x4B00
#define RIGHT _ARROW 0x4D00
#define RETURN 0x1COD
#define ESCAPE 0x011b

#define F10 0x4400

#define ALT X 0x2d00

void screen()

{
setcolor(15);
if(getmaxcolor()-——“l)setﬁllstyle(SOLID_FILL,O);i
else setﬁllstyle(SOLID_FILL,LIGHTBLUE);



bar3d(0,0,getmaxx(),getmaxy()*19/20,10,1);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);

setcolor(RED);

outtexmy(geunaxxO/Z,getmaxy()*18!20,"press any key to continou...");

- setfillstyte(SOLID_FILL,RED);

bar3d(getmaxx()* 1/4-50,getmaxy(y*1/4, gennaxx()*3l4+50,getmaxy() 2/4,0,1);
settexistyle(DEFAULT_FONT,HORIZ_DIR.2);

setcolor(getmaxcolor());

setviewport(getmaxx()* 1/4-50,getmaxy()* 1/4,getmaxx()*3/4+50,geimaxy()*2/4—35,1);
outtextxy(45,45,"ROBOT SIMULATION PROGRAM");

setviewport(0,0,getmaxxO,getmaxy(),l);
seftextstyle(DEFAULT_FONT,HORIZ_DIR,1);
setﬁllstyle(SOLID__FILL,LIGHTMAGENTA);
bar3d(0,geu.naxy()*19/20,gennaxx0,getmaxy0,0,l);
setcolor(15);

onttextxy(10,465,"F10-menu ALT-X to quit esc_to Unpopup Window™);
getch();

closegraph();

}

void nser()

{

set\dewport(0,0,gehnaxxo,getmaxy(),l);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
setﬁllstyle(SOLID_FILL,LIGHI‘GRAY);
bar3d(0,0,getmaxx(),19,0,1);

/* setviewport(0,0,getmaxx(),getmaxy(),1);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
Setﬁ]lStyle(SOLID_FILL,LIGHTBLUE);
bar3d(0,19,geunaxx0,geunaxy0*19}’20,0,1);



*/
setviewport(0,0,getmaxx(),getmaxy(),1);
settextstyle(DEFAULT FONT,HORIZ_DIR,1);
setfillstyle(SOLID_FILL,LIGHTMAGENTA);
~—bar3d(0,getmaxyQ* 19/20;gemaxx(),gemnaxy(,0,1);
setcolor(15);

outtextxy(10,465,"F10-menu ALT-X fo quit esc_to Unpopup Window");

}

// initialize graphics
void init()
{
int gdriver=DETECT,,gmode,errorcode;
initgraph(&gdriver,&gmode,"");
errorcode=graphresult();
if{errorcode = grOk)
{
printf("Graphics error:%s \n" ,grapherrormsg(errorcode));
printf{"press any key to halt");
getchar();
closegraph();
exit(1);
}
}

typedef struct heading
{
char *choice;

b
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/* data structure menu */

typedef struct menu_struct

int frame[4];

int row[NO_CHOICE];

int col;

struct heading item[NO_CHOICE];
int last_choice;

3

void Initialize_Graphics Mode(void);

void Close_Graphics_Mode(void);

void Draw_Rectangle(int It,int tp,int rt,int bt);
void Draw_Fill_Rectangle(int It,int tp,int rt,int bt);
void Erase_Fill Rectangle(int lt,int tp,int rt,int bt);
void Set_Fill Pattern(int pattern,int color);

void Set_Color(int color);

void Out_Text XY(int x,int y,char text[});

int Get Max_X(void);

int Get Max_Y(void);

- void Menu_Assignment(void);
void Display main_Menu(void);
void Display_Menu(int menu_no);
void Select Menu(int menu_no,int choice_no);
void Unselect Menu(int menu_no,int choice_no);
int Read_Key(int key);

void Inverse(int menu_no,int choice_no);
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void Normal(int menu_no,int choice_no);

-struct meny_struct menusfNO -MENUJ;

int start =5,

one_choice_width = 20;

void Initialize_Graphics Mode(void)

{

int gdriver = DETECT, gmode, errorcode;
// char msg[80];

/* initialize graphics and local variables */

initgraph(&gdriver, &gmode, ");

/* read result of mitialization */

errorcode = graphresult();

if (errorcode != grOk) /* an error occurred */

{
printf{"Graphics error: %s\n", grapherrormsg(eﬁoroode));
printf{"Press any key to halt:");
getch();

exit(1); /* terminate with an error code */

}
void Close_GraphicsMode(void)



{
-closegraph();
}
yoid Draw_Rectangle(int It;int tp, int rt,int bt)
rectangle(lt,tp,rt,bt);
3
void Draw_Fill_Rectangle(int Itjint tp,int rt,int bt}
{
Set_Fill__Pattem(l,lS);
bar(it,tp,rt.bt);
}
void Erase_Fill_Rectangle(int 1t,int tp,nt 1,int bt)
{
Set_Fill_Pattern(1,0);
bar(lt,tp,rt,bt);
}
void Set_Fill_Pattern(int pattern,int color)
{
setfitistyle(pattern,colot);
}
void Out_Text_XY(int x,int y,char textll)
{
outtextxy(%,y,iext);
¥
void Set_color(int color)

{

setcolor(color);

}
int Get_Max_X(void)



{

return(getmaxx());
}
int Get_Max_Y({void)
'

return(getmaxy();

} .
void Menu_Assignment(void)
{

int one_part;

one __part=(Get_Max__X()/N0_MENU);

menus[0].frame[0] = start;

menus{0].frame[1] = one_choice_width;

menus[0].frame[2] = starttone_part;

menus[0].frame{3] = one_choice_width+one_choice__width*5;

menus[0].frame[4] = start+one_parttone_part;

menus[0].cowl0] = 6;
menns[0}.row[1] = 26;
menus[0}.row([2] = 46;
remus[0].row[3] = 66;
menus{0].row[4] = 86;
menus[0].rowl5] = 106;

menusl0].col = start;

startt=one_part;
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menus[0].itera{0].choice=" File ";
menus|0].item[1].choice=" New ";
menus|0].item[2].choice=" Open "
- meirsfo]. itemal3}.choice=" Save "o
menusj0].item[4].choice=" Dosshell ;

menus[O].item[S].choice=" Quit";

menus[0].Jast_choice=5;

menus[1].frame[0] = start;
menus(1].frame{1] = one_choice_widih;
menus[1].framel2] = starttone_part;

menus[1].framef3] = one__choice_width+one_choice_width"‘4;

menus)1].row[0] = 6;

menus[l] rowll]=26;
menus[1l.row[2] = 46;
menus[11.row[3] = 66;

menus[1].row[4] = 86;

menus[1].col = start;

startH=one_part;

menus[l].item[(}].choice"—“-" Edit";
menus[l].item[l].choice=" Cut";
menus[1].item[2].choice=" Copy";

menus[l].item[3].choice=“ Paste";

69



-

menus{1].item[4].choice=" Clear";

menus[1].1ast_choice=4;

 mexins|2] SrarietO} = stert

menusi2].framef1] = one_choice_width;
menus{2]. frame[2] = start+one_patt;
menus!2]. frame[3] = one_choice_widthﬁﬂne_choice_bwidth*3;

menus{2].row[0] = 6;

menus[2].row[1] = 26;
menusf2].row{2] = 46;
menusi2].rowf3] = 66;
menus[2}.row([4] = 86;

menus[2].col = start;

startt=one_part;

menus[2).item[0}.choice=" Simulation v.
menus|2].item[1].choice=" Plot all link ";
menus[2].item{2].choice=" Plot some link *;
menus{2].item{3).choice=" All position “;

menus[Z].item{4],ch0i =M u;

menus{2].last_choice=3;

menus3].frame[0} = start;

menusf3].frame{1] = one_choice_width;
menus[3).frame[2] = start+one_part-1;
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menus|3].frame[3]) = one_choice_width—l-one_choice_width*Z;

menu_s[3].row[0] =6;

menus[3].row[1] =26,

menusf3]owi2l =46

menus[3].row[3] = 66;

menus[3].row[4] = 86;

menus[3].col = start;

start+=one_part;

menus[3].item[0].choice=" Help ";

" menus[3].item[1].choice=" Content "

menus[3].item[2].choice=" Index";
menus[3] .1tem[3] .choice="" ;

menus[3] 1tem[4] .choi =t :

menus]3].]ast_choice=2;

menus[4].frame[0] = start;
menusf4}.frame[1] = one_choice_width;
menus[4].frame[2] = starttone_part;

menus[4).frame[3] = one_choice__width+one_choice__width*2;

menus|[4].row[0] = 6;

menusf4].row(1] = 26;
menus[4].row[2] = 46;
menus[4].row[3] = 66;
menus[4].row([4] = 86;
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menus|4].col = start;

start-+=one_part;

menus{4].itemf0].choice=" About ";
menus{a}itemf].choice="tnformation ";

menus{4].item[2].choice=" Programer";

menus[4].item[3].choice="";

menus[4].item[4].choice="";

menus[4].]ast_choice=2;

}
void Display_Main_Menu(void)

{

int i;
Draw__Rectangle(0,0,Get_,Max_XO,19);

for(i=0;i<NO_MENU; i++){
setcolor{0);
Qut_Text_.__XY(menus[i].col,menus[i} .row]0],menus[il.item(0] .choice);
}
3
void Display Menu(int meny_no)
{
int 1;
Draw_Rectangle(mcnus[menu__no] frame]0],menus/menu_no).frame[1},
menus[menu_nol.frame [2],menus[menuﬁ_no].frame[3 h;

for(i=0;i<NO_CHOICE; i+H)/*....*/
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Out_Text_XY(menus[menu_no].col,menus [menu_noj.rowlil,

menus{menu_no).item[i].choice);

void Inverse(iﬁt menu_no,int choice_no)
{

Draw_Fill Rectangle(menus{menu_nol.col+2,
menus[menu_no].row[choice_nol,
menns[menu_no].col+124,

" menusfmenu_no].row[choice_no]+10);
setcolor(LIGHTBLUE);
Out;Text_XY(menus[menuunO].col,menus[menu__no] row[choice_no],

menus[menu_nol.item[choice_no].choice);
setcolor(RED);

}

void Normal(int menu_no,int choice_no)

Erase Fill Rectangle(menus[menu_no].col+2,
menus[menu_no].row[choice_no],
menusfmenu_no).col+124,

menus[menu_no}.row|[choice_nol+10);

Out T ext_XY(menus[menu_no].col,menus {menu_no].row[choice_no],

menus[menn_no}.item[choice_no].choice);
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void Unselect Menu(int menu_no,int choice_no)
{
Normal{menu_no,choice_no);
seteolor(0); - - -
Display Menu(menu_no);
setcolor(RED);

}

int Read_Key(int key)

{
return bioskey(key);

}

void workser()

{

/fnscr();

setviewport(0,0,getmaxx(),getmaxy(,1);
settextstyle(DEFAULT_FONT,HORIZ DIR, 1);
setfillstyle(SOLID_FILL,LIGHTBLUE),
bar3d(0,19,getmaxx(),getmaxy(*19/20,0,1);
setcolor(15);

rectangle(0,0,getmaxx(),getmaxy();
Display_Main_Memu();
setviewport(0,0,getmaxx(),getmaxy(},1);
settextstyle(DEFAULT_F ONT,HORIZ_DIR,1);
setﬁllstyle(SOLID_FILL,LIGHTMAGENTA);
bar3d(0,getmaxy()*19/20,getmaxx(),getmaxy(,0,1);
setcolor(15);

outtextxy(10,465,"F10-menu ALT-X to quit esc_to Unpopup Window");



}
open_menu()
{
inti
—seteolor(i5); = -
do{
i=bioskey(0);
switch(i){
case F10 : Select Menu(0,1);
break;
case ALT X : closegraph();exit(0);
break;
case ESCAPE : cleardevice();nscr();
open_menu();
break;
X
Jwhile(1);

void edit_file()

{

setcolor(15);

outtextxy(50,55, " Input Filename...");

gscanfxy(50,80,"%s", filename);
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}
void Select Menu(int menu__no,iht choice_no)
{
i - —infnew_ _meny ne, -
new_choice_no =0;

nti;

Display Menu(menu_no};

Inverse(menu_no,choice_no);

for(;;) {
i=Read Key(0);
switch(i) {
case LEFT_ARROW :if{menu_no == ()
new_meny_no =NO_MENU-1;
else new_menu_no = menu_no-1;
Unselect_ Menu(menu_no,choice_no);
Select_ Menu(new_menu_no,1);
break;
case RIGHT _ARROW :if(menu_no ==NQO_MENU-1)
new_menu_no = 0;
else new_menu_no =menu_no+1;
Unselect_Menu{menu_no,choice_no);
Select Menu(new_menu_no,1);
break;
case UP_ARROW :if{choice_no==1)
new_choice_no =menus[menu_no].last_choice;
else new_choice_no = choice_no-1;

Normal{menu_no,choice_no);
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Tnverse(menu_no,new_choice_no);
choice_no = new_choice_no;
break;

case DOWN_ARROW :if{choice_no =—menus[menu_no].last_choice)

- . oo . new_choice_no=1;
else new_choice_no = choice_no+l;
Normal(menu_no,choice_no);
Inverse(menu_no,new_choice_no);
choice_no = new_choice_no;
break;

case RETURN : switch(menu_no){

case 0 : switch{choice no){

case 1 : cleardevice();clrser();system("edit data.dat");

/*spawnlp(P_WAIT,“c:\\qbasic.exe","qbasic.exe",ﬁle,NULL);*/
init();nser();open_menu();
break;
case 2 : cleardeviceQ;clrser();system("edit ");

e

/*spawnlp(P,_WAIT,"c:\\qbasic.exe“,"qbasic.exe",ﬁle,NULL);*f
initQ;nser(;open_menu();
break;
case 3 : open_menu();
break;
case 4 : workscr();closegraph();clrscr();
spawnip(P_WAIT,
vCAcommand.com™,"c:\command.com",NULL);
initQ;nscr();open_memu();
break;
case 5 : closegraph(); ISXit(O);
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break;
3
_ break;
case 1: switch(choice_no){
case l:
break;
case 2:
break;
case 3:
break;
case 4 : breals
b
break;
case 2: switch(choice_no){
case 1 : cleardevice();
plot_all_link(:mser();open_menu();
break;
case 2 : cleardevice();
plot_some_link();nscr();open_menu);
break;
case 3 : cleardevice();
viewgoal(;nscr();open_menu();
break;
case 4 : cleardevice();ginput();trans();
gprintfxy(50,50,"%.2",QI11);
gprintfxy(50,80,"%.2f",Q[2]);
gprintfxy(50,110,"%.2{",Q[3]);
gprintfxy(50,140,"%.21",Q[4D);
gprintfxy(50,180,"%.2£",Q[51);
gprintfxy(50,210,"%.2",Q[6D;



nscr(;open_menu();

break;
5
break;
- case 3: switch(choice_mo}{ -

case 1 : hscr();getch();
cleardevice();

ascr();open_menu(};

break;
case 2:
break;
case 3 :
break;
IR
break;

case 4: switch(choice_no){
case 1:
break;
case 2 : pser();getch();
cleardevice(;
nscr();open_met();
break;
¥
break;

case ESCAPE : exut(();
break;

|5

79



main()

{
Initialize_Graphics_Mode();
screen();
delay(20);
init();
nscr();
Menu_Assignment();
Display_Main_Menu();
open_menu();
return(0);

}
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M2-D.CPP
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M2-D.CPP
" #include<graphics.h>
#include<math.h>
#include<dos.h>
- #inclade<conio.h>
#include<stdio.h>
#include<ctype.h>
#include<tran.cpp™>
#include<gtext.cpp>
#include<stdlib.h>
typedef struct{
double x,y.z;
}point;
point p[10];
double xwlxwr,ywt,ywb,a,b,c,d;

int xvLxvr,yvt,yvb,x1,y1,z1,x2,y2,22.x3,y3,23,x4,y4,24,X5,y3,25;
int color;

extern POSITION P,p_org{7],Tt;

FILE *file; |

char filename[50]; -

in{ num;

/fopen_menu();

void et window{(double xmin,double xmax,double ymin,double ymax)
{

xwl=xmin;xwr=xmax;

ywb=ymin;ywt=ymax;

}

void set_viewport(int xmin,int xmax,int ymin,int ymax)
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{
xvl=xminxvr=xmax;
yvb=ymin;yvt=ymax;

a=(xvr-xv)/(xwr-xwl);b=xvl-a *xwl;

- o=(yvt-yvb)(ywt-ywb),d=yvb-c*ywb; . -

rectangle(xvLyvb,xvr,yvt);
}
/ichange world coordinate to screen coordinate
void WORLDtoPC(double xw,double yw,int &xpc,int &ypc)
{ int ypc_temp;
xpe=(inf)(a*xw+b+0.5);ype_temp=(in)(c*yw+d+0.5);
iflyvb>=240) ype=479-(ypc_temp-yvb);
else ypc=yvt-yvb-ypc_temp;
}
{/ldraw xy plane
void xy_plane()
{
set_window(-150,150,-150,150);
set_viewport(0,319,0,239);
WORLDtoPC(p_org[0l.x,p_orgi0l.y,x1,y1);
WORLD1oPC(p_org[2].x,p_orgl2].y,x2,y2);
WORLDtoPC(p_orgf{3].x.p_org[3].y,x3.y3);
WORLDtoPC(p_orgl6].x,p_org[6].y,x4,y4);
color=getcolor();
setcolor(3);
line(x1,y1,x1+30,y1);outtextxy(x1+30,y1,"x");
line(x1,y1,x1,y1-30)0uttextxy(x1,y1-30,"y");
setcolor(14);
circle(x1,y1,8);
seteolor(2);
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circle(x1,y1,5);setfillstyle(SOLID_FILL,2);floodfill(x1,y1,2);
seteolor(color);

line(x1,y1,%x2,y2);

setcolor{13);

- circle(x2,y2,5);sctiillstyle(SOLID._FILL,13);floodfill(x2,y2,13); .

setcolor(color);

line(x2,y2,x3,y3);

//seteolor(color);

setcolor(4);
circle(x3,y3,5);setfillstyle(SOLID_FILL,4);floodfill(x3,y3,4);
/setcolor(2);

setcolor(color);

line(x3,y3,x4,y4);

//setcolor{color);

setcolor(9);
circle(x4,y4,3);setfillstyle(SOLID_FILL,9);floodfill(x4,y4,9);
setcolor(color);

outtextxy(10,220,"xy plane™);

{/draw xz plane

void xz_plane()

{ |
set_window(-150,150,-50,150);
set_viewport(0,319,240,479);
WORLD1w0PC(p_org[0].x,p_org{0].zx1,21);
WORLDtoPC(p_org[2].x,p_orgi2].z,x2,22);
WORLDt0oPC(p_orgl3].x,p_org[3].z,x3,23);
WORLDtoPC{p_orgl6].x,p_orgl6].z,x4,24);
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color=getcolor();

setcolor(3);
line(x1,z1,x1430,z1);0uttextxy(x1+30,z1,"x");
line(x1,z1,x1,21-30);0uttextxy(x1,21-30,"z");
setcolor(RED);
rectangle(x1-7,z1,x1+7,z1+20);

setcolor(2);
circle(x1,z1,5);setfillstyle(SOLID_FILL,2);floodfill(x1,21,2);
setcolor{color);

line(x1,z1,x2,22);

setcolor(13);
circle(x2,22,5);setfillstyle(SOLID_FILL,13);floodfill(x2,22,13);
setcolor(color);

line(x2,22,x3,23);

setcolor(4);
circle(x3,z3,5);setfillstyle(SOLID_FILL,4);floodfill(x3,23,4);
liseteolor(2);

setcolor{color);

line(x3,23,x4,24);

setcolor(9);
circle(x4,z4,3);setfillstyle(SOLID_FILL,9);tloodfill(x4,24,9);
setcolor(color);

outtextxy(10,460,"xz plane");

}

//draw yz plane

void yz_plane()



{

set_window(-150,150,-50,150);
set_viewport(320,639,240,479);
WORLDtoPC(p_org[0].y,p_org[0].z,y1,z1);

- WORLD#0RG(p-orgl2l.y;p- ergl2)-2y2,22);
WORLDtPC(p_org[3].y,p_orgl3].2,y3,23);
WORLDtoPC(p_org[6].y,p_orgl6].z,y4,24);
color=getcolor(};

seteolor(3);

line(y1,z1,y1+30,z1);outtextxy(y1+30,21,"y");
line(y1,z1,y1,z1-30);0uttextxy(y1,z1-30,"z");

setcolor(RED);

rectangle(y1-7,z1,y1+7,z1+20);

/fcircle(yl,21,8);

setcolor(2);
circle(yl,z1,5);setfillstyle(SOLID_FILL,2);floodfill(y1,z1,2);
setcolor(color);

line(y1,z1,y2,22);

setcolor(13);
circle(y2,22,5);setfillstyle(SOLTD_FILL,13);floodfill(y2,22,13);
setcolor(color);

line(y2,22,y3,23);

setcolor(color);

setcolor(4);
circle(y3,23,3);setfillstyle(SOLID_FILL,4);floodfill(y3,23,4);
setcolor{2);

setcolor{eolor);

line(y3,23,y4,74);

setcolor(color);

setcolor(9);



circle(y4,z4,3);setfillstyle(SOLID_FILL,9);floodfill(y4,24,9);

setcclor{color);

outtextxy(330,460,"yz plane");

void present()
{
xy_plane();delay(500);
xz_plane(};delay(500);
yz_plane();delay(500);
delay(20);
3
//read file
infile()
{int i;
setcolor(15);
if ((file=fopen(filename,"r"))==NULL)
d ,
eprintfxy(330,40,"No file %s",ﬁlenamc);
getch();seteolor(15);
// setup_screen();
// open_menu();
}
fscanf(file,"%d",&num);
focanf(file,"%l%1% 1", & Tt.x,&Tty,&Tt.z);
for (i=0;i<num;i++)

fscanf{file, "Y1 %I, &plil.x,&plil.y,&plil.z);



felose(file);
return (;
}
/fread file
infile20} -
{int i;
setcolor(15);
if ((file=fopen(filename,"t"))==NULL)
{
gprintfxy(20,15,"No file %s" filename); |
getch(;setcolor(15);
// setup_screen();
// open_menu();
}
fscanfl(file,"%d",&num);
fscanflfile, "% lf% %I, & Tt.x, & Tt.y,&Tt.2);
for (i=0;i<nmum;i++)
fscanf{file,"%1f%I1f%1f",&plil.x,&plil.y,&plil.z);
fclose(file);
return O;

}

ffread file

void ginput()

{ int i,j,height;
rectangle(0,0,getmaxx(),getmaxy());
set_window(-150,1590,-150,150);
set_viewport(320,639,0,239);
setcolor(15);
gprintfxy(330,40,"Input file name:...");
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height=textheight("1")+25;

gscanfxy(330,40+height,"%s" filename);

for (i=321;i<639;i++)
for(j=38;j<100;j++Hputpixel(ij,0);
setcolor(15);
nfile();
setcolor(15);
¥
void drawpath(int k)
{
set_window(-150,150,-150,150)/*xy*/
set_viewport(0,319,0,239);
WORLD0oPC(pfk-11.x,pik-1].y,x1,y1);
WORLDw0PC(plkl.x,plkl.y,x2,y2);
color=getcolor();
setcolor(10);
line(x1,y1,x2,y2);
setcolor(color);

delay(500);

set_window(-150,150,-50,150);/*xz*/
set_viewport(0,319,240,479);
WORLDtoPC(p[k-11.x,plk-1].z,x1,z1);
WORLDtoPC(plkl.x,plkl.z,x2,72);
color=getcolor();

setcolor(10});

line(x1,z1,x2,22);

setcolor(color);

setcolor{color);

delay(500);
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set_window(-150,150,-50,150);/*yz*/
set_viewport(320,639,240,479);
WORLDtwoPC(plk-1l.y,plk-1].z,y1,z1);
- WORLDtoRC(plkly,plid2,y2,22);
color=getcolor();
setcolor(10);
line(y1l,21,y2,22);
setcolor(color);
delay(500);
3

plot_all link()

{intk;

ginput();

for(k=0;k<num;k++)
{P.x=plkl.x; P.y=plkl.y; P.z=plk].z;
trans();

present();

if{(k>0)&&(k<num)) drawpath(k);

}
setcolor(15);
gprintfxy(330,40,"Press any key...");
getch();

plot_some_link()
{intk;

ginput();
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for (k=0;k<num;k++)

{P.x=plkl.x; P.y=plkl.y; P.z=plkl.z;
trans();

if{(k==num-1)||(k==0)) present();
if((k>0)8&(k<pum)) drawpath(k);
}

setcolor(15);
gprintfxy(330,40,"Press any key...");
getch();

viewgoal()
{int i,j,height,ypos=15;
setcolor(15);

rectangle(0,0,getmaxx(),gennaxy());

* gprintfxy(50,55,"Input file name )

gscanﬁcy(SO,SO,"%s",filename);

for (i=10;i<300;i++)

for (7=10;j<100;++) putpixel(i,j,0);
setcolor(15);

infile2();

setcolor(15);

for (i=0;i<num;i++){
height=textheight("H");
ypos+=height*2;
if{ypos>=450)ypos=15;
gprintfxy(20,ypos,"%d. x%.26y%.2£2%.2£",i+1,pli] x.plil.y.plil.2);
}

setcolor(15);
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gprintfxy(20,ypos+50,"Press any key...");
getch(;
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GTEXT.CPP
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GTEXT.CPP
#include<bios.h>
#include<ctype.h>

#include<math.h>

- #inclade<sidio.h>

#inclhude<string h>
#include<conio.h>
#include<graphics.h>
#include<stdarg.h>

#include <stdlib.h>

#define TEXTSIZE §
#define BUFSIZE 140

#define TAB 0x0f09
#define BS 8
#define CR 13
#define ESC 27

#define BSPACE 0x0e08
#define ENTER 0x1c0d
#define ESCAPE 0x011b

#define DEL 0x5300

#define UP_ARROW 0x4800
#define DOWN_ARROW 0x5000
#define LEFT_ARROW 0x4B00
#define RIGHT ARROW 0x4D00
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#define F1 0x3b00
#define F10 0x4400
#define ALT_X 0x2d00

mt grtextcolor=13;
int settextcolor{int color)
{

int oldcolor=grtextcolor;
grtextcolor=color;
return oldcolor;

}

int settextbkeolor(int color)
{

int oldcolor=grtextbkcolor;
griextbkcolor=color;
return oldcolor;

}

1* ¥

int gprintfxy(int xloc,int yloc,char *ﬁnt,)
{

va_list argptr;

char str| BUFSIZE];

mt cnt;

struct fillsettingstype oldfill;

char userfillpattern[8];
va_start(argptr,fmt);

cnt=vsprintf{str, fmt,argptr);
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if{str] 0]=NULL) retura 0;

getfillsettings(&oldfill};

if{oldfill.pattern==USER_FILL) getfillpattern(userfillpattern);
setfilstyle(SOLID_FILL,grtextbkcolor);

bar(xloc,yloc,xloc+Hextwidth(str),yloc+textheight("H")*5/4); |
if (oldfill.pattern==USER_FIL1)
setfillpattern(userfillpattern,oldfill.color);
eise
setfillstyle{oldfill. pattern,oldfill.color);
outtexixy(xloe,yloc,str);
va_end(argpir);

return cnt;

*.Lx

int gprintf(char *fimt,...)

{

va_list argptr;

char str|BUFSIZE];

int cnt,xloe, yloc;

struct fillsettingstype oldfili;

char userfillpattern[8];
va_start(argptr, fint);
ent=vsprintf{str,fmt, argptr);
if(str[0]=NULL) return {;
xloc=gex();yloc=gety();
getfillsettings(&oldfill);

if{oldfill. pattern==USER_FILL) getfillpattern(userfillpaticrn);
setfillstyle(SOLID_FILL,grtextbkcolor);



setcolor(grtextcolor);
bar(xloc,yloc,xlocHtextwidth(str),yloc+Hextheight("H™")*5/4);
if (oldfill. pattern—USER_FILL)
setfillpattern(userfillpattern,oldfill.color);
- else
setfillstyle(oldfill. pattern,oldfill. color);
oultext(str);
va_end(argptr);
return cnt;
}
int ggetche()
{
char ch;
ch=getch();
gprintf("%c" ch);
return ch;
i
int gputch(int ¢)
{
char buffes{2];
sprintf{buffer,"%c",c);
gprintf{buffer);
return ¢;
}
char *ggets(char *buffer)
{
int currioc,maxchars,oldcolor,ch;
struct viewporttype view;
char charbufi]3];
buffer{0]="0";



currloc=0;

getviewsettings(&view);
maxchars=(view.right-getx())/textwidth("M")-1;
if (maxchars<=0) return (NULL);

while((ch=getche())!=CR && ch!=ESC) {
if (ch==BS) {
if (eurrloc>0) {
currloc—;
if {(currloc<=maxchars) {
oldcolor=settextcolor(griextbkcolor);
sprintf{charbuff,"%c" bufferfcurrloc]);
gprintfiy(getx()-textwidth(charbuff),gety(),"%c_",buffer[currlocl);

settexteolor(oldeolor);
moveto(getx()-textwidth(charbuff),gety());
}
}
3
else {

if{currloc<maxchars) {
oldcolor=settextcolor(grtexibkcolor};
gprintfxy(getx(),gety(,"_");
settexteolor(oldcolor);
buffer[currloc]=ch;
gputch(ch);
currloct+;
}
else
putch(0x07);

}
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if (currloc<maxchars) gprintfxy(getx(,gety(),"_");

}

if (currloc<=maxchars) {
oldcolor=settextcolor(grtextbkeolor);

- gprintfry(getxO,gety(,"_");

settextcolor(oldcolor);

h

if (ch==ESC) buffer[0]=\0";
else buffer|currloc]="\0";

return buffer;

int gscanf{char *fmt,...}
{
va_list argptr;
char str[ BUFSIZE];
int cnt;
va_start(argptr,fmt);
ggets(sir);
cnt=vsscanf(sﬁ,ﬁnt,argptr);
va_end(argptr);
return cnt;
}
7*,.¥
int gscanfxy(int xloc,int yloc,char *fmt,...)
{
va_list argptr;
char str[BUFSIZE];
int cntoldx,oldy;
oldx=xloc;
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oldy=yloc;
moveto(xloc,yloc);
va_start(argptr,fimt);
ggets(str);
-ent=vsscanf{strfintargptr);
va_end(argptr);
moveto(oldx,oldy);
refurn ¢nt;

}

void drawcurs(int locx,int locy,unsigned char erase)
{
static int lastx=0,lasty=0;
if (erase) {
setcolor(griextbkeolor);
moveto(lastx*TEXTSIZE, (lasty+1)*TEXTSIZE+1);
lineto(locx*TEXTSIZE+7 (locy+1)*TEXTSIZE+1);
last=locx;lasty=locy;
}
}
void displaystr(int locx,int locy,int dlen,char str[])
{
int i;

for (i=0;i<dlen && str[i] ="0';i++)

gprintfxy((loecx H)*TEXTSIZE, locy*TEXTSIZE,"%c",str[i]);

for Gi<dlen;i++)
gprintﬁ(y((locxﬁ)*TEXTSIZE,IOCY*TEXTSIZE," u);
}
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GPOPUP.CPP
#include<graphics.h>
#inctude<alloc.h>
#include<conio.h>

#include "glextepp”

#define NUMWINDOWS 1
#define THREED 10

struct GRAPHICSWINDOW {
int viefi,vtop,vright,vbottomn;
int fleft,ftop,fright,fhotiom;

int cpx,cpy;

void *savearcal;

void *savearea2;

int drawcolor;

int bt,be,bft,bic;

it de;

int origbfc,origde;

3

int wptr={;

struct GRAPHICSWINDOW *wstackfNUMWINDOWS];

paintwindow(int left,int top,int right,int bottom,

int bt,int bfc,int bft,int be)
{
it i;
if {bt==THREED) {

setlinestyle(SOLID LINE,ONORM_WIDTH);
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for(i=0;i<2;i4+4+) {
setcolo( DARKGRAY);
line(right-i,top+i,tight-i,top-i);
line(right+i,top-i,right-i,top-i);

- seteolort WHITE):
line(left+i,top-+i,right-i,top+i);
line(lefi+,top+i,left+i,bottom-i);

}

seteolor(bfc);

setlinestyle(SOLID LINE,0,NORM_WIDTH);
setfillstyle(bft,bfc);
bar3d(left+2,top+2,right-2,bottom-2,0,0);
}

else {

setcolor(bc);

setlinestyle(bt,0, NORM_WIDTH);
setfillstyle(bft,bfc);
bar3d(left,top,right,bottom,0,0);

}

}

int savewindow(int left,int top,int right,int bottom)

{

int halfpoint;

kalfpoint=(top-+bottom)/2;
wstack{wptr}?>savearea1=maﬂoc(imagesize(leﬁ,top,right,haIﬁ:oint));
wstack[wptr]l-=>savearea2=malloc(imagesize(left,halfpoint+1,right, bottom));

if (wstack[wptr]->saveareal==NULL||wstack[wptr]->savearea2==NULL) return 0;
getimage(lefi, top,right,halfpoint,wstack{wptr]->saveareal);

getimage(lefi halfpoint+1,right, bottom, wstack[wptr]->savearea2);

103



return 1;
3
*..*
int gpopup(int left,int top,int right,int bottom,int bordertype,
- - - - int bordercolor;int backfilliat fillcolor,int drawcolor)-
{
struct viewporttype oldview;
int oldx,oldy,savecolor;
struct linesettingstype saveline;
struct fillsettingstype savefill;
if (wptr>=NUMWINDOWS) return 0;
wstack[wptrl=(struct GRAPHICSWINDOW *)malloc(sizeof{(struct
GRAPHICSWINDOW));
if{wstack{wptr]==0) return 0;
getviewsettings(&oldview);
oldx=getx();
oldy=gety();
setviewport(0,0,getmaxx(),getmaxy(),1);
getlinesettings(&saveline);
savecolor=getcolor();
getfillsettings(&savefill);
if (savewindow(left, top,right,bottom)==0) {
setviewport(oldview.left,oldview. lop,oldview.right,oldview,bottom,1);
movéto(oldx,oldy);
free(wstack[wptrl);
return 0;
}
wstackfwptr]->bc=bordercolor;
wstack[wptr]->bt=bordertype;
wstack[wptr]->bit=backifill;
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wstack[wptr)->bfe=fillcolor;
wstack[wptr]->dc=drawcolor;

paintwindow(left,top,right,bottom, bordertype, fillcolor,backfill, bordercolor);

if(bordertype==THREED)

- setviewport(left+2;top+2,right-2, bottom-2,1);
else
setviewport(lefi+1,top+1,right-1,bottom-1,1);
wstackfwptr]->fleft=left;
wstack[wpiz]->ftop=top;
wstack[wptz]->fbottom=botiom;
wstack[wptr]->fright=right;

wstackfwptr]->vleft=oldview.left;
wstack[wptr]->vtop=oldview.top;
wstackwptr]->vbottom=oldview.bottom;
wstack[wptr]->vright=oldview.right;
wstack[wptr]->cpx=oldx;
wstack[wptr]->cpy=oldy;
wstack[wptr]}->drawcolor=savecolor;
wstack[wptr]->origbfc=settextbkcolor(fillcolor);
wstack[wptr}->origde=settextcolor(drawcolor);
setlinestyle(saveline.linestyle,saveling.upatiern,saveline.thickness);
setcolor(savecolor); |
setfillstyle(savefill.pattern,savefill.color);wptr++;
return 1;
}

™.

int gunpop()
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struct viewporttype currview;

struct GRAPHICSWINDOW *w;

iflwptr<=0) return 0;

wpir--;
setviewport(w->fleft,w->fiop,w->fright,w->fbottom, 1);
getviewsettings(&currview);

putimage(0,0,w->saveareal COPY_PUT);
putimage(0,(currview.bottom-currview.top)/2-+1,w->savearea2, COPY_PUT);
setviewport(w->vieft,w->viop,w->vright,w->vbotiom,1);
moveto(w->cpx,w->0§y);

setcolor(w->drawcolor);

settextbkeolor{w->origbfc);

seftextcolor(w->origdc);

free(w->saveareal);

free(w->saveareal);

free(wstack[wptr]);

return 1;

}

void unpopaliwindows()

{

while(gunpop();

3

it printfxy(int xloc,int yloc,char *fmt,...)

{

int oldbe=settextbkeolor(wstacklwptr-1]->bfc);
int olddc=settextcolor(wstack[wptr-1]->dc);

int ent=gprintfxy(xloc,yloc,fmt);
settextbkcolor{oldbc);
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settextcolor{oldde);
return cnt;

}



108

TRAN.CPP
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TRAN.CPP

#include <string >
#include<graphics.h>
#inchide<math . h>

#include<conio.h>
#include<stdio.h>
#include<ctype.h>

#define Pi3.141592654
#define d2 7.2 /*cm*/
#define a2 22 f*cm*/
#define a3 20 /*cm™*/
#define d3 6 /*cm*/
#define d6 15 /*em*/

typedef struct {

double x,y,z;

}POSITION;

/* Operating Function......... */
double sqr{double);

double Q4,Q5,Q6;

double Q[71,T[2](51[5];
POSITION P,Ttp_orgl7];

void init();
{ivoid screen();
void nscr();

open_menu();



/fcalculate all point in world coordinate

void mes()

p_org{0}.x=0.0; p_org{0].y=0.0; p_org[C].z=0.0;
p_orgl11.x=0.0; p_org(1].y=0.0; p_org[C].z=0.0;

p_orgl2].x=a2*cos(Q[11)*cos(Q[2])+d2*sin(Q[1]);
p_org[2].y=a2*sin(Q[1])*cos(Qi2])-d2*cos(Q[1]);
p_orgl2}.z=a2*sin(Q2]);

p_orgl3].x=P x-cos(Q[4])*sin(Q[5])*d6;
p_org[31.y=P.y-sin(Qf4])*sin(Q[5])*d6;
p_orgl3].z=P.z-cos(Q[5])*d6;

p_orgl4].x=cos(Q[1D)*(a3*cos(Q[2]+QI3])r+a2*cos(Q[2D)+sin(Q[1D)*(d3+d2);
p_org[4Ly=sin(Q[1])*(a3*cos(Q2]+QI3]+a2*cos(QI2]))-cos(QI11)*(d3-+d2);

p_orgl4].z=a3*sin(Q[2]+Q[3])+(a2*sin(Qf2]));

p_org[5].x=cos(Q[1])*(a3*cos(QI21+Q[3])+a2*cos(QI2D)+sin(Q[1 ) *(d3+d2);
p_orgl5].y=sin(Q[1])*(a3*cos(QI2}+Q[3N+a2*cos(Q[2]))-cos(QI1])*(d3+d2);

p_orgl51.z=a3*sin(Q[2}+Q[3])+a2*sin(Q[2]);

p_orgl6].x=P.x;

p_orgl6].y=P.y;
p_orgl6]l.z=P.z;
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double sqr(double x)

{
return pow(x,2.00);

unsigned short int inverse_link_kinematic(int v){
double B1,B2,C3,C2,C5,Q23;

double Pwx,Pwy,Pwz;
Pwx=T[1}[1][4]-(T[1]{11[3]*d6);
Pwy=T{1][21[4}-(T{1][2][3}*d6);
Pwz=T[11[3H41-(T[11{3][3]*d6);

B1=((-1*Pwx)+sqrt((sqr(Pwx)+sqr(Pwy)-sqr(d2-+d3))));
B2=(Pwy-(d2+d3));

Q[11=2*atan2((B1),(B2)); -

C3=(sqr(Pwx)+sqr(Pwy)+sqr(Pwz)-sqr(a2)-sqr(a3)-sqr(d2+d3))/(2*a3*a2);
if(sqr(C3)>1.0}{

closegraph();

printf{"\n\n\n\t\n anglel error in data file input N\n\n\n\n"),

printf{"\{\tPlease check your data again.\n\n\n\n");

printf{"AtYour data may be out of range of robot to operate.”);

getch(y;

init();

nser();

open_menu();
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Bl=sqri((-1+sar(B2);
B2=(C3);
- QBlewmn2(BLBY);

C2=(a2+a3*cos(Q[3)))*sqrt((sqr(Pwx)-+sqr(Pwy)-sqr(d3-+d2))+
(a3*sin(QI3])*Pwz)/(sqr(Pwx)+sqr(Pwy)+sqr(Pwz)-sqr(d2-+d3)));
iftsqr(C2)>1.0){
closegraph();
printt("\n\n\u\i\n Error( in data file input !!\n\n\n\n");
printf{"\\tPlease check your data again.\n\n\n\n");
printf("\\Your data may be out of range of robot to operate.”);
getch();
init(;
screen();
open_menu();

3
Bl=sqrt((1-sqr(B2)));

B2=(C2);
Q[2]=atan2(B1,B2);

B1=((T[VI[3][4})-Pwz);
7 B2=sqrt(sqr((TIVI[11[4])-Pwx)+sqr((TIv][2][4])-Pwy));

Q[5]=atan2(B1,B2);
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Bi=abs((cos(QMD*(sin(QU*(TIVII1I{2D-cosQIID*(TIVIL212D))-
(Sin(Q[4])*mS(Q{2]+Q[3])*(COS(Q[1])*(T[v}[1]{2])+sin(Q[1})*(T[v}{2][2])))-
(sin(QL41)*sin(QI2H+QI3D*(TVIE3IZI);
B2=abs((cos(QMD*(sim(QUID*(TIvI[IH1]-cos(QUIN*(ELVIII2D))-
(sin(QL41)*cos(QIZIHQI3D*(cos( QI (T VI LI D+sin(QUDTEIRIID))-
(sin(QE4])*sin(QI+QI3DHTIVIBHID)

Q[6]=atan2(B1,B2);

Bl=abs((T[VI[2][4])-Pwy);
B2=abs((T{v][1][41)-Fwx);
Qf4}=atan2(B1,B2);

return €;

unsigned short int tool_input(void){

iflTtx==0.0 && TLy=0.0)

{Q4=0.0; Q5=0.0;}

else{
Q5=acos(Tt.z/sqri(sqr(Ttx)+sqr(Tt-y)sqr(Te2));
Q4=acos(Tt.x/(sqrt(sqr(Tt.x)+sqr(TLy)));

Q6=Q6*Pi/180.0;
if(((sar(a2-a3-d6)>=(sqr(P.x)+sqr(P.y) tsqr(P.2)))



&&(sqr(a2+a3+d6)<=(sqr(P.x)}+sqr(P.y)+sqr(P.2)))))

closegraph();

—printf "wn\n\ttFrror2 indata file input {H\n\n\n\n");
printf("\\tPlease check your data again.\n\n\n\n");
printf("\t\tyou data maybe out of range of robot to operate.”);
getch();
init();
nser();

open_menu();

return ;

unsigned short int forward_kinematic(void)

T[0H11[1]= cos(Q4)*cos(Q5)*cos(Q6)-sin(Q4)*sin(Q6);
TI0}{2][1}= sin(Q4)*cos(Q5)*cos(Q6)+cos(Q4)*sin(Q4);
TIOI[3][1]= -sin(Q5)*cos(Q6); |
T0][4][1]= 0.0;

T[OI[1][2]= -cos(Q4)*cos(Q5)*sin(Q6)-sin(Q4)*cos(Q6);
T0}[2}2]= -sin(Q4)*cos(Q5) *sin(Q6)+cos(Q4)*cos(Q6);
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T[01[3]{2]~ sin(Q5)*sin(Q6);
Tio]l4]{2]= 0.0;

TI0I[11[3}= cos(Q4)*sin(Q5);
TI0][2][3}= sin(Q4)*sin(Q5);
T[OJ[31[3]= cos(Q5);
T(01[4]{3]= 0.0;

T[OJ[11{4]=P.x;
TI02][4]=P.y;
T[01[31(4]=P.z;
T[0}{4114]= 1.0;

int forward(void)

TOIIL= cos(QIL*(cos(QI2HQI3N*(cos(QI41)*cos(QI5])*cos(QL6])-
sin(Q[41y*sin(QI61))-sin(Q[2]+QI3])*sin(QI5])*cos(QI6 1)
+5in(QI1])*(sin(QI41)*cos(QI5])*cos(QI6T)+cos(QL4])*sin(QI6D);
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TO2][1}= sin(Q[l])*(GOS(Q[21+Q[3])*(OOS(Q[4])*COS(Q[SI)*COS(Q[6})-

sin(Q4])*sin(QI6])-sin(Q[21+QI3])*sin(QISD*cos(QL6D)
-cos(QUII*(sin(QI41)*cos(QI5])*cos(QL6]+eos(Ql4]*sin(QI6D);

" THBI11= sin(QI2IHQI3D*(cos(QIaD *cos(QI5D *cos(QI6D-
= sn(QfTysintQIsD ) roos(@[21+QI3D*sin(QIs]*cos(QI6D;
TI1114l1]= 0;

T11{11[2}= cos(QUID*C-
1*cos(Q[2]+Q[3])*(00S(Q[4])*COS(Q[5])*OOS(Q[6])+Sin(Q[4])*COS(Q[6]))+Sin(Q[2]+Q[3])

*sin(QIS])*sin(QL61) |
+sin(QULIY*(-L*sin(QT)*cos(QIS]*sin(QI6]+cos(QiA1)*cos(QIED:

TL11[21{2}= sin(QULI*(-
1*cos(Q[2]+Q[3])*(cos(Q[4])*cos(Q[Sl)*coS(Q[6])+sin(Q[4])*cOS(Q[6]))+sin(Q[2]+Q[3])

*sin(QI51)*sin(QI61)
-cos(Q[I])*(-1*sin(Q[4])*OOS(Q[5])*sin(Q[6])+GOS(Q[4])*ooS(Q[él));
T(11{31(2]= (-1)*sin(Q[2]+Q[3])*(008(Q[4])*GOS(Q[5])*sin(Q[6])+sin(Q[4])*sin(Q[6]))-

cos(QIZIH+QI3N)*sin(QI5))*sin(QI6D);
THIA[2}= 0; '

TNINB)= COS(Q[1])*(008(Q[2]+Q[3])*005(Q[4])*sin(Q[5])+Sin(Q[2]+Q[3])*COS(Q[5D)
+sin(Q[1]y*sin(Q[4])*sin(Q[51);

TNIR213)= sin(Q[1])*(GOS(Q[Z]+Q[3])*cOS(Q[4])*sin(Q[51)+sin(Q [21+QI31)*cos(QLSD)
-cos(QL11)*sin(QI4])*sin(QI51);

T11313]= sin(Q[2]+Q[3])*cos(Q[4])*Sin(Q[5])-COS(Q[2]+Q[3])*GOS(Q[5]);
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T{11[41[3]=0;

T[1][1][4]=P.x;

- T2H4EPy;

TI11i31[4]= P.z;
T[1][4](4}=1;
/* double C3;
C3=(sqr(T[11[11[4D+sqr(TT11E2](41)+sqr(T{11[3]{4])-sar(a2)-sqr(a3)-
sqr(d2+d3))/(2*a3*a2);
printf("\n %d :=%5.5f",C3);*/
return 0;

}

void trans(void)

tool_input();
forward();
inverse_link_kinematic(0);

mes();
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HSCREEN.CPP



HSCREEN.CFPP
#include<graphics.h>
#include<math.h>
#include<stdio.h>

* #include<stdiib.h>
#include<conio.h>
#include<dos.h>

void hser()

{
setcolor(15);
ii(getmaxcolor()=1)setfillstyle(SOLID_FILL,O);
else Setﬁllstyle(SOLID_FILL,LIGHTBLUE);
bar3d(0,0,getmaxx(),getmaxy()*19/20,10,1);
setfillstyle(SOLID FILL,RED);
bar3d(getmaxx()*1/8,getmaxy()*1/8,getmaxx()*7/8,getmaxy(*3/4,0,1);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
setcolor(getmaxcolor(});
setviewport(getmaxx()*1/8,getmaxy{()*1/ 8, getmaxx()*7/8,getmaxy()*3/4,1);
outtexixy(70,45," This SIMULATION PROGRAM use for ");
outtextxy(65,70," KAWASAKI UNTIMATE MACHINE 260R13 ");
outtextxy(25,120," Plot all link - use for show all link in all position ");
ouitextxy(25,145," Plot some link - use for show first & last position ");
outtextxy(25,170," Al position - use for display position to go ");
outtextxy(170,250,"Press any key to quit ...");
setviewport(0,0,getmaxx(),getmaxy(,1);
Setbextstyle(DEFAULT_FONT,HORIZ_DIR,1);
setfillstyle(SOLID_FILL,LIGHTMAGENTA);
bar3d(0,geimaxy()*19/20,getmaxx(),gennaxy(),0,l);
3
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PSCR.CPP



PSCR.CFP
#include<graphics.h>
#include<math.h>

#include<stdio.h>

- fhnchrde<stdtibch>

#include<conio.h>

#include<dos.h>

void pser()

{
setcolor(15);
if(getmaxoolor()—-—=l)setﬁllstyle(SOLID_FILL,O);

else setﬁHslyle(SOLID_FILL,LIGHTBLUE); ‘

bar3d(0,0,getmaxx(), etmaxy()*19/20,10,1);
setﬁllstyle(SOLID_FILL,RED);
bar3d(getmaxx()* 1/8,getmaxy()* 1lS,getmaxx()*7/8,gctmaxy0*3/4,0,1);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);

~ setcolor(getmaxcolor());
setviewport(getmaxx()*1/8,getmaxy()*1/8,getmaxx()*7/8,getmaxy()*3/4,1);
outtextxy(150,45," This SIMULATION PROGRAM ");
outtexixy(185,70," written by ");
outtextxy(155,120," WORAPONG THONGTAKORN ");
outtextxy(155,145," WIPUTYA SEATONG ");
outtexbly(155,170," INDUSTRIAL ENGINEERING");
outtextxy(25,220,"FACULTY OF ENGINEERING ");
outtextxy(190,250," NARESUAN UNIVERSITY");
setviewport(0,0,getmaxx(),getmaxy(),1);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
setﬁllstyle(SOLID_FILL,LIGHTMAGENTA);
bar3d(0,getmaxy()* 19/20,getmaxx(},getmaxy(,0,1);

3
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F8n1519115un53 ROBOT.EXE

1. Senlusunsuh prompt C:\> robot

2. dediTsunsuudaeeu Comment urasiinn ﬁﬁ'qmﬂﬁ’:u‘}ﬁﬁm]ﬂ‘lﬂ o theu g
a1y luTilsunsy
3. Fonldunylasnsna F10 uazdenmyasldgnas up, down , left right Ty
n@ ENTER tleifensngldan1dud

4. menu U Tdsunsuazszneudae

New vziflunnyfilfadh Data File (*.dat) TnvazadredasTlsunss Editor ve4 Dos

Open tHuniyfl$udly Data File Taovinisud ludavTalsinsu Editor ¥84 Dos 15w
auafy

Dosshell iHfuimyfii¥aadefuszumlfianisves Dos 1iee1992 load Tal5uA31 Data
File 90 Drive A: %58 directory B

Quit Shwnyiifidedeanissumainuveslusunsa

View all link usiyfiiinesnisinfoufiveaiusud Taguans link )0 link iiie
Robot inAauammAaz position Tneg1Fezdealdde Data File ¥es Robot sh'lihiiedinision
“l%smﬁ

View some link flusyfi$1nasmandeuniveajusud Tasudas link 119 link fe
InWIE link Y84 position 13 NFUposition gaTheTaelineazBeanisvinmuniiouny View al
tink fiofl#vzAesld¥e Data File

All position ﬁ‘lumgﬁﬂlfﬂ position 14 Data File ‘Aﬂﬁﬁ‘l‘%}ﬂzﬁ)ﬂﬂﬁ%ﬂ Data File ‘ﬁ
dnsnisflagdeyadiy

Help HunnuaaseazBsamsldnuvedazuny

Programmer fhusnuaasdovesfiouTlsunsu

. 4 : 2
5. qulLU¥e4 Data File Feaunsal§Talsunau Edior I lioudnun1d

3—>f8971U2U position



12 1—>#l® vector 4aA4 Rotaion 1818 link Y8 Robot

10 20 30—>#8 position # 1

15 30 25—>fe position fi 2

110 25 -35—>f position 1 3

<*++ End Of File ***>4'—>’»ﬁﬂn1sufr’mﬂ‘|saﬂé’uqmm Data File
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