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Abstract

The Purpose of this project is to build  application program for making
graphic animation on computer by morphing algorithm . This  morphing
algorithm consists of 3 methods; the first one is tweening algorithm , the
second one is warping algorithm and the last one is dissolving algorithm .
The output of file format is TGA file format. The development process
studied are the retated theories , software design and system implementation
which mostly use C++ language programming as a development tool . The

result is graphic animation made from source image to target image.
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1

¥

FAdaU al, a2 , a3 PNNANAU Sl

newpoint.x = ((S[O].x*a]) +(S[l].x *az) +(S[2].x *a3))
newpoint.y = ((S[O].y*al) +(S[l].y*a2) +(S[2].y *a3))
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- void Warp(PICTURE *s,PICTURE *d MESH *sm,MESH *dm);
da Lflu'lluqwﬁnﬂmmm’éwmw‘lu%umummm‘ﬂ

- void dissolve(PICTURE *a,PICTURE *b,PICTURE *c,int now,int all); .

' %’dLflu'iu@]wﬁnmmm‘m%‘wa‘lu%umaunwﬁa%z{q

- void tween(char *filename1,char *filename2,int amount);
%'qLflu'[w;]aué’nmqmm?ﬁmmnsﬂumw dvfunisuaiy

- float area(POINT *a,POINT *b,POINT *c);
Fufterdudmsunsnitufignumass

- void scanRL(POINT pl3],int Left{200],int Right[200]);
Huieffudmiumnqarasdroantesmamaey

void TriangleMap(POINT *,POINT *,unsigned char *spic[3] byte *dpjc[3],int,int);
Wuiefudmineefilp lusuwiautdase
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Warping Algorithm

void Warp(PICTURE *sp,PICTURE *dp,MESH *sm,MESH *dm)
{
int i,j,s_max_y,d_max_y,s_min_y,d_min_y;
b.yte *sre[3],*dst[3];
POINT s(3],d[3];
for (i=0;i<dm->amount_y;i++)
{
s_min_y=sm->p[0][il.y;s_max_y=sm->p[0][i+1l.y;
d_min_y=dm->pl[0][il.y;d_max_y=dm->p[0][i+1].y;
for {j=0;j<dm->amount_x;j++)
{
if (sm->pljlli+1].y>s_max_y)
s_max_y=sm->pljlli+1].y;
if (sm->pfjl{il.y<s_min_y)
s_min_y=sm->pljllil.y; ‘
if (dm->pljlli+11.y>d_max_y)
d_max_y=dm:>pljlli+1l.y;

if ({dm->pljllil.y<d_min_y}



d_min_y=dm->pljliil.y;
}
for (j=0;j<=2;j++)
{
sré[i]=(byte* Jmalloc(320* (s_max_y-s_min_y+1 )R
if (srefjl==NULL)
{
puts("ERROR!!");
exit(-1);
}
dst{jl=(byte*)malloc(320* (d_max_y-d_min_y+1));
if (dst[jl==NULL)
{
puts(‘ERROR!!");

exit-1);

}
long int s_length=3201*{s_max_y-s_min_y+1);
long int d_Iength=3201*(d;max_y-d_min_y+1);
sp->r.copy_risrc[0],320u*s_min_y,s_length); |
sp->g.copy_risre[1],320u*s_min_y,s_length);
sp->b.copy_risrc[2],320u*s_min_y,s_length);

dp->r.copy_r(dst[0],320u*d_min_y,d_length};



dp->g.copy_r(dst[1],320u*d_min_y,d_length);

dp->b.cop;l_r(dst[2],320u*d_min_y,d_length);

for (j=0;j<dm->amour3t_x;j++)

{
d[0).x=dm->pljl{i].x;dl0].y=dm->p(il[i.y;
di1].x=dm->p[jlli+1].x;d[1].y=dm->pljlli+11.y;
d[2] x=dm->plj+11[i].x;d[2].y=dm->p{j+1]{il.y;
s[0].x=sm->plj]li].x;s[0].y=sm->pl[jllil.y;
sl1].x=sm->p(jlli+1].x;s[1].y=sm->pllli+11.y;
s[2). x=sm->plj+1]li].x;s[2].y=sm->plj+11[i].y;

TriangleMapl(s,d,src,dst,s_min_y,d_min_y)};

d{0].x=dm->pl[j+1][i].x;d[0].y=dm->plj+1][il.y;
dl1].x=dm->pljlli+1].x;d[1].y=dm->p(jlli+1].y;
d[2].x=dm->p[j+1][i+1].x;d[2].y=dm->plj+1][li+1].y;
s[0].x=sm->plj+1][i].x;s[0].y=sm->plj+1][il.y;
s[1].x=sm->pljlli+1].x;s[1].y=sm->p[jlli+1].y;
s[2] x=sm=>plj+1][i+1].x;52].y=sm->plj+11li+1].y;
TriangleMap!(s,d,src,dst,s_min_y,d_min_y);
| ‘
dp->r.copy_wi(dst[0],320u*d_min_y,d_length);
dp->g.copy_widst[1],320u*d_min_y,d_length);

dp->b.copy_w(dst[2],320u*d_min_y,d_length);



for (j=0;j<=2;j++)

{
freelsrc[jl);
freel(dstl[j]);
}
}
} /¥ End Warp */
Aaudsaasiendu

int i,j,s_max_y,d_max_y,s_min_y,d_min_y;

byte *src[3],*dst[3];

POINT s[3],d[3];

|
WanduwgniFanld

void TriangleMap(POINT *,POINT *,unsigned char *spic[3],byte *dpic[3],int,int);



Triangle Map Algorithm

void TriangleMap{POINT *s,POINT *d,byte *spic[3],byte *dpic[3],int s_min_y,int d_min_y)
{

int left_edge[201];

int right_edge[201];

int min_y,max_y.ij; -

float a1,a2,a3,3;

scanRL{d,left_edge,right_edge);
min_y=d[0].y;max_y=d[0].y;

for (i=1;i<=2;i++)

{
if (d[i].y<min_y)
~ min_y=d(il.y;
if (d[i].y>max_y)
max_y=d[il.y;
}

a=area(&d[0],&d[1],&d[2]};
for (i=min_y;ic=max_y;i++)
{

for(j=left_edgelil;j<=right_edgeli];j++)



POINT temp,newpoint;
temp.x=j;temp.y=i;
al=area(&temp,&d[1],&d[2])/a;
a2=area(&d[0],&temp,&d[2])/a;

a3=area(&d[0],&d[1].&templ/a:

newpoint.x=round(s[0].x*a1+s[1].x*a2+s[2].x*a3);

newpoint.y=round(s[0].y*a1+s[1].y*a2+s[2].y*a3);

dpic[0][(i-d_min_y)*320+j]=spicl0[((newpoint.y-s_min_y}*320)+

newpoint.x];

dpicl1][(i-d_min_y)*320+j]=spic[1][{(newpoint.y-s_min_y)*320)+

newpoint.x}];

dpic[2](i-d_min_y)*320+j]=spic{2][((newpoint.y-s_min_y)*320}+

newpoint.x];

}

pasaasiandu
int left_edge[201];
int right_édge[201];
int min_y,max;y,i,j;

float a1,a2,a3,3; .



WanduiigniFenld
float area(POINT *a,POINT *b,POINT *c);

void scanRL{POINT p[3},int Left{200],int Right[200]);



Dissolve Algorithm

void dissolve(PICTURE *a,PICTURE *b,PICTURE *c,int now,int all)
{

unsigned char *p1,*p2,*dest;

long i;

float factor=(floatjnowy/(float}all;

pl={unsigned char *Jmalloc(6400);
p2={unsigned char *)malloc(6400);

dest=(unsigned char *)malloc(6400);

for (i=0,i<64000l;i+=6400)

{
a->r.copy_rip1,i,6400);
b->r.copy_ri(p2,i,6400);
cale(p1,p2,dest,factor);
c->r.copy_widest,i,6400),

}

for (i=0;i<640001;i+=6400)

{

a->g.copy_rip1,i,6400);
b->g.copy_r(p2,i,6400);
calc(p1,p2,dest,factor);
c->g.copy_widest,i,6400);
} i
for (i=0;i<640001;i+=6400)
{
a->b.copy_r(p1,i,6400);



b->b.copy_rip2,i,6400);
cale(p1,p2,dest,factor);

c->b.copy_wi(dest,i,6400);

}
}
fandsuasendu
unsigned char *p1,*p2,*dest;
long i;
float factor=(float)now/(float)all;
NarduigniFanld

void calclunsigned char p1[6400},unsigned char p2[6400],unsigned char dest[6400],float .

factor);



Tween Algorithm

void tween_calc(MESH *a,MESH *b,MESH *c,float factor)

{

int ij;

c->amount_x=a->amount_x;c->amount_y=a->amount._y;

for (j=0;j<=a->amount_y;j++)

for (i=0;i<=a->amount_x;i++)

{
c->plilljl.x={a->plilljl.x*{1 .O-factor))+(b->p[i][j].x;factor);
c->plilljl.y=ta->plilljl.y*(1 :O-factor))+(b->p[i][j].y*factor);

void tween{char *filename1,char *filename2,int amount)

{

MESH m1,m2,out;
char f[13];

int i

/I Create first and last frame before //
m1.load(filename1);m2.load(filename2);
m1.save(*1.tmp”);

itoalamount,f,10);strcat(f,”.tmp");m2.savelf);

for (i=2;i<=émount-1 Ji+)



itoali,f, 10);strcatl(f,”.tmp”);

tween_caic(&m1,&m2,&out, (float)(i-1)/(amount-1));

out.savelf);
}
}
Aaundsuaanendu
MESH m1,m2,out;
char f[13];
int i;
WardunigniFanld

void tween_calc(MESH *a,MESH *b,MESH *c¢,float factor);



Morph Algorithm

void morph{void)

{
PICTURE a,b,c,d,e;
MESH m1,m2,m3;
char f{13];
char filename([13];

int i;

a.load(LEFT_PIC);b.load(RIGHT_PIC);
m1.load(LEFT_MESH);m2.load(RIGHT_MESH);
tween(LEFT_MESH,RIGHT_MESH,AMOUNT_FRAME);

strepyl(f,"1°);streat(f,”.tga");
strepy(filename,SUFFIX);strcat(filename, f);
a.savelfilename);
itoalAMOUNT_FRAME,f,10);strcatl(f,".tga");
strepylfilename, SUFFIX);strcat(filename,f);
b.save(fiilename);
for (i=2;,i<=AMOUNT_FRAME-1;i++)
{
itoali,f, 10);streatl(f,".tmp"};
m3.load(f);
Warp(&a,&c,&m1,&m3);Warp(&b,&d,&m2,&m3);
dissolve(&c,&d,&e,i-1, AMOUNT_FRAME-1);
itoali,f,10);strcat(f,".tga");
strepy(filename,SUFFIX); streat(filename, f);

e.savelfilename);



}
clear_mesh(AMOUNT_FRAME);

—

Aauilsrasnendu
PICTURE a,b,c,d,e;
MESH m1,m2,m3;
char f{13];
char filename[13];

int i;

WardugniFanld
void dissolve(PICTURE *a,PICTURE *b,PICTURE *c,int now,int all);

void Warp(PICTURE *s,PICTURE *d,MESH *sm,MESH *dm};
void tween(char *filename1,char *filename2,int amount);

void clear_mesh(int);
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#define XMS_USED 0
#define DSK_USED 1
#define EMS_USED 2
extern XMSstruct XMSctriblock;

memBlock::memBlock(void)
{
}

memBlock::memBlock(long size)

{

init{size);

memBlock::~memBlock{void)

{

free();

void memBlock::initllong size)
{
long int size_k=I(size/1024)+{(size%1024)? 1:0);
if ((XMSinstalled())&8&(XMSgetFree()>=size_k))
{
handle=XM§Salloc((int)size_k);
mem_type=XMS_USED;



if {(IXMSinstalled{})l(XMSgetFree()<size_k)ll{handle==0})
{
unsigned int ij;

FILE. *fp;

randomize();
dof
for (i=0;i<=7;i++)
{
j=random(10);SwapNamel[i]=j+48;
}
SwapName|8]=0;
strcat{SwapName,". TMP?);
Iwhile{fopen(SwapName,rb")!=NULL);

fp=fopen{SwapName,“wb");
for (i=0;i<=size-1;i++)
if (foutc(0,fp)==EOF)
{
puts(‘Insufficient disk space”);
fcloselfp);
unlink{SwapName);
exit(-1});
'}
felose(fp);

mem_type=DSK_USED;



amount=size;

void memBlock::free(void)
{
if {(mem_type==XMS_USED)
{
XMSfree(handle);
}
else
if (mem_type==DSK_USED)
{

remove(SwapName);

void memBlock::read(void far *s)
{
if (mem_;cype==XMS_USED)
{
XMSctrlblock.Iength:(unsigned long) amount;
XMSctrlblock.s_handle:handle;
XMSctrIbIock.s_oﬁset:(uns.igned long) OL;
XMSctriblock.t_handle=0;
XMSctriblock.t_offset=(unsigned long) s;

XMScopy(&XMSctriblock);

else



FILE *fp;
unsigned i;

char *temp;
fo=fopen({SwapName,"rb");

for (i=0;i<=amount;i+=1024)
{
if (i+1024<amount)
freadl({(char*)s)+i,1024,1,fp);
else
fread((temp+i);(int)(amount%1 024),1,tp);
¥
fclose(fp);

void memBlock::write(void far *s)

{

if {(mem_type==XMS_USED)

{

XMSctriblock.length=(unsigned long) amount;
XMSetrlblock.s_handle=0;
XMSctrlblock.s_offset={unsigned long) s;
XMSctriblock.t_handle=handle;
XMSctriblock.t_offset={unsigned long) OL;

XMScopy(&XMSctriblock);



else
{
unsigned i;
char *temp;
FILE *fp;
fp=fopen(SwapName, rb+");
temp=(char *)s;
for (i=0;i<=amount;i+=1024)
{
if (i+1024<amount)
fwrite((temp-+i),1024,1,p);
else ‘
fwrite((temp+i), (intHamount%1024),1,fp);
}
fcloselfp);
}

void memBlock::copy_r(void far *s,long start,long dist)
{
if (mem_type==XMS_USED)
{
XMSctriblock.length=(unsigned long) dist;
XMSctriblock.s_handle=handle;

XMSctriblock.s_offset=(unsigned long) start;



else

XMSctriblock.t_handle=0;

XMSctriblock.t_offset=(unsigned long} s;

XMScopy(&XMSctriblock);

FILE *fp;
unsigned i;
char *temp;
temp:(cﬁar *)s;

fp=fopen(SwapName,rb");

fseek(fp,start, SEEK_SET);
for (i=0;i<=dist;i+=1024)

{
if (i+1024<dist)
fread((temp-+i),1024,1,1p);
else
fread((temp-+i).(int)(dist%1024),1,fp);
}
fclose(fp);

void memBlock::copy_wi(void far *s,long start,long dist)

{



if (mem_type==XMS_USED)

{

else

XMSctrlblock.length={unsigned long) dist;
XMSctriblock.s_handle=0;
XMSctriblock.s_offset=(unsigned long) s;
XMSctrlblock.t_handle=handle;
XMSctrlblock.t_offset=(unsigned long) start;

XMScopy(&XMSctriblock);

unsigned i;
char *temp;
FILE *fp;

temp=(char *}s;

fo=fopen{SwapName,"rb+"};
fseek(fp,start, SEEK_SET);
for (i=0;i<=dist;i+=1024)

.
| if (i+1024<dist)
fwrite{(temp-+i),1024,1,1p};
else .
fwrite((temp-+i), int)(dist%1024},1,fp);
}
fclose(fp);



PICTURE::PICTURE(void)

{
r.init(64000l);g.init(64000l);5.init(64000|);

PICTURE::~PICTURE(void)

{
r.free();g.free();b.freel);

int PICTURE::load{char *s)
{
FILE *fp;
unsigned char headgrﬂ8],data[3200][3],_r[3200],_g[3200],_b[3200];

int i,j;

fp=fopenls,"rb®);
if (fp==NULL)
{
puts(‘Error! file NOT FOUND!!");

return -1;

/* Read header away */

fread(header,18,1,fp);

for (i=0;i<=19;i++)

{



fread(data,3200,3,fp);
for(j=0;j<3200;j++)

{
_rjl=datal[j][0]; .
_glil=dataljl{1];
_bljl=dataljl{2];

}

r.copy_w(_r,i*3200u,3200);
g.copy_w(_g,i*3200u,3200);
b.copy_wi{_b,i*3200u,3200);
}
fclose(fp);

return 0;

int PICTURE::save(char *s)
{
FILE *fp;
unsigned char data[3200][3],_r[3200],_g[3200],_b[3200];
unsigned char header[18]={0,0,2,0,0,0,0,0,0,0,0,0,0x40,1,0xc8,0,0x18,0x20};

int i,j;

fp=Ffopen(s,"wb’);
if (fp==NULL)
{
puts(‘Error! file NOT FOUND!!.“);

return -1;



r* Read header away */

® fwrite(neader,18,1,fp);

for {i=0;i<=19;i++)

{
r.copy_ri(_r,i*3200u,3200);
g.copy_r(_g,i*3200u,3200);
b.copy_r(_b,i*3200u,3200);
for(j=0;j<3200;j++)
{
datalj}{0]=_r[j];
dataljl[1]=_g[j};
datalj][2}=_blj];
}
fwrite(data,3200,3,fp);
}
fcloselfp);
return O;

MESH::MESH(void)
{
}

MESH::MESHI(char *s)
{

load(s);



int MESH::load(char *s)
{
FILE *fp;

int ij;

fp=fopen(s,’r’);
if (fo==NULL)
{
puts("Error! file NOT FOUND!!);
return -1, .

}

fscanf(fp,”%d %d",&amount_x,&amount_y);

for {i=0;i<=amount_y;i++)
for (j=0;j<=amount_x;j++)
if (fscanfifp,"%d %d",&(p(jlli].x),&p(jl[il.y)}==EOF)
{
puts('Error! file DAMAGE");
return -1;
}
fcloselfp);

return O;

int MESH::save(char *s)

{
FILE *p;



int 1,;

fp=fopen(s,"w");
if (fp==NULL)
{
puts(‘Error! file NOT FOUND!!®);

return -1;

fprintf(fp,"%d\n%d\n",amount_x,amount_y);

for (i:O;i<=arﬁount_y;i++)
for (j=0;j<=amount_x;j++)

if (fprintf(fp,"%d %d\n”,pljlil.x,p(jl(il.y)==EOF)

{
puts(‘Error! file DAMAGE");
return -1;
}
fclosel(fp);
return O;

void MESH::showl(int x,int y)
{

int i,j;

for (j=0;j<=amount_y;j++)

for (i=0;i<=amount_x-1;i++)



linelx+plilljl.x,y+plilljl.y.x+pli+1][j1.x,y+pli+11[l.y\

for (i=0;i<=amount_x;i++)
for (j=0;j<=amount_y-1;j++)

|ine(x+p[i1[il.x.v+p[i1[il.y.X+p[i1[i+1l.x.v+b[i][j+1l.v);

void MESH::sort{void)

{
int i,j,k,temp;

for (k=0;k<=amount_y:kK++)
for (j=0;j<=amount_x-1;j++)
for (i=0;i<=amount_x-1;i++)

if (plilk].x>pli+1](K].x)

{
temp=pli](kl.x;
plilik].x=pli+1](k].x;
pli+1][k].x=temp;

\ .

for (i=0;i<=amount_x;i++)
for (j=0;j<=amount_y-1;j++)
for (k=0;k<=amount_y-1;k++)
if (plil[k].y>plil(k+1].y)
{
temp=plil(kl.y;
pliltkl.y=plillk+1Ly;



plillk+1].y=temp;

}
}
EVENT::EVENT(void)
{
last=0;
}

void EVENT::add(POINT *p1,POINT *p2,char hot, void (*func)(void))
{
memoliast].p1.x=p1->x;memollastl.p1.y=p1->y;
memollast].p2.x=p2->x;memollast].p2.y=p2->y;
memo[last].hotkey:hot;'
memo]last].func=func;

last++;

void EVENT_HELP::add(POINT *p1,POINT *p2,char hot, void {*func){void),char str[})
{
strcpylmessagellast],str);

EVENT::add(p1,p2,hot,func);

char * EVENT_HELP::msg(POINT *p)
{
int i;
char c[]=";
for(i=last;i>=0;i~)

{



if {{[p->x>=memoli].p1.x)&&(p->x<=memoli].p2.x))
if {{(p->y>=memolil.p1.y)&&(p->y<=memolil.p2.y})
{

return messagelil;

}

return c;

void EVENT::check_mouse(POINT *p)

{
int i,j=0;
for(i=last;i>=08&&;j!=1;i-)
{
if ((p->x>=memoli].p1.x)&&(p->x<=memoli].p2.x))
if {{[p->y>=memolil.p1.y)&&(p->y<=memoli].p2.y}))
{
(*(memoli].funci));
=1
) }
}
}

void EVENT::check_key(char c)

{
int i,j=0;
forli=last-1;i>=08&&j!=1;i-)
{



if (memoli].hotkey==c)
A
{*(memoli].func)));

=1

CiE
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