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void MeasureMotionVector(unsigned char *Fields, long *SkewX, long *SkewY)

{
unsigned long Data[33][33] = {0}:
int x, y, NextX, NextY;
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unsigned long Center, t, [, b, r;
double Szy2, Szy, Sz, A, B, DeltaY;

NextX = 0; // kick start value!
x=1; J//kick start value!
NextY =y = 0;

while((x != NextX) || (y != NextY))
{

x = NextX;
y = NextY,

Center = Convolution(Data, Fields, x, y);
t = Convolution(Data, Fields, x, y-1);

| = Convolution(Data, Fields, x-1, y);

b = Convolution(Data, Fields, x, y+1):

r = Convolution(Data, Fields, x+1, y);

if(Center > t)
{
NextX = x;
NextY = y-1;
Center = t;

}

if(Center > )
{
NextX = x-1;
NextY =y;
Center = |;

}
if(Center > b)

{

NextX = x;
NextY = y+1;
Center = b;

}

if(Center > r)

{

NextX = x+1;
NextY =y;

Center = Convolution(Data, Fields, x, y);
if(x == 15) break;

if(x == -15) break;

if(y == 15) break;

if(y == -15) break;

if(!Center && !t && !b)

{
*SkewX = 0;
*SkewY = 0;
return;
}

}

/1 using least squares, interpolate Y from t(op), Center, and b(ottomn)
// note: Center is at zero pixels offset, t is -2 and bottom is 2

/1 using notation: z is a function of y... and the 2nd order poly coefficients a, b, ¢
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/l'where z = ay"2 + by + ¢

/I'f(a, b, c) = Sigma(((ay*2 + by + C) - 2)"2);

/I minimize f(a,b,c)

// take partial derivatives:

/! dfida = 2 Sigma yy((ayy + by + c) - z)

/1 1a) df/da = 2 Sigma (ay*4 + by*3 + cy”2 - zyr2)

/1 dfidb = 2 Sigma y((ayy + by + ) - z)
// 2a) df/db = 2 Sigma (ay*3 + by*2 + cy - zy)

/1 3a) df/dc = 2 Sigma (ay*2 + by + ¢ - 2)

/1 setting the partials to zero to find the minima...

// 1b) Sigma zy"2 = aSigma y”4 + bSigma y*3 + cSigma y*2
I/ 2b) Sigma zy = aSigma y*3 + bSigma y*2 + cSigmay

I/ 3b) Sigma zz = aSigma y*2 + bSigma y* + nc (note n=3)

// compute the matrix coefficients:
Szy2=1"4.0+ Center* 0.0+ b *4.0;
Szy=1"-2.0+ Center*0.0+b*2.0;

Sz = (double)t + (double)Center + (double)b;
// Sy4 =32=16.0+ 0.0+ 16.0;
//8y3=0=-8.0+0.0+8.0;
//8y2=8=4.0+0.0+4.0;
//8y=0=-20+0.0+20;

// the matrix is:

// 1c) Szy2 = a*32.0 + b*0.0 + ¢*8.0
// 2c) Szy = a*0.0 + b*8.0 + ¢c*0.0
/13c) Sz = a*8.0 + b*0.0 + ¢*3.0

// To find the y location of the
/1 parabolic vertex: minimize dz/dy = 2aDeltaY + b

uoboooboooboaobod

/'so DeltaY = -b/2a, therefore we only need to solve the matrix for a and b.

// from eqgn 2c:
B=Szy/8.0;

// now with two egns in 2 unknowns:

/1 1d) Szy2 = a*32.0 + ¢*8.0

// 3d) Sz = a*8.0 + ¢c*3.0

// normalize ¢

// 1e) Szy2/8.0 = a*32.0/8.0 + ¢

/1 3e) Sz/3.0=a*8.0/3.0+ ¢

// rearrange

/1 11) Szy2/8.0 - a*32.0/8.0 = ¢

/1 3f) S2/3.0 - a*8.0/3.0=¢

// solve for a:

/1 Szy2/8.0 - a*32.0/8.0 = S2/3.0 - a*8.0/3.0
// Szy2/8.0 - S2/3.0 - a*32.0/8.0 = - 2*8.0/3.0
// Szy2/8.0 - Sz/3.0 = 3*32.0/8.0 - a*8.0/3.0
/1 Szy2/8.0 - S2/3.0 = a*(32.0/8.0 - 8.0/3.0)
1/ (Szy2/8.0 - S2/3.0)/(32.0/8.0 - 8.0/3.0) = a
A = (Szy2/8.0 - 52/3.0)/(32.0/8.0 - 8.0/3.0);

/1 so finally:
Delta¥Y = -B/(2.0 * A);

/f report the results to the calling function
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*SkewX = -x;
*SkewY = -y*2 - DeltaY*2; // round instead if truncate
}

unsigned long Convolution(unsigned long Data[33])[33],
unsigned char *Fields, long x, long y)
{

// already computed?
if(Oata[y+16][x+186])
return Data[y+16][x+16];
Data[y+16][x+16] = ConvolveAt(Fields+640*3*240, Fields, X, y):
return Datafy+16][x+16];

}

unsigned long ConvolveAt(unsigned char *Odd, unsigned char *Even, long x, long

Y)

{
long i, j, Sigma = 0;

X += 16;
y += 16;

Odd += 16 *640*3 + 16 * 3;
Even+=y*640*3+x*3:

for(i=0; i<240-33; i++)

{

j = (640-33)*3;

while(j--)
{
Sigma += (*Odd - *Even) * (*Odd - *Even);
Odd++;
Even++;

}
Odd += 33°3;

Even += 33*3;
}

return Sigma;

}
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void ShiftEvenAndJoinOddField(unsigned char *Fields, long x, long y, unsigned
char *Rawlmage)

{
unsigned char *Odd, *Even, *Workinglmage:

long i, n, Lines, Skip, Shift, Width:

/1 blindly fill both rasters with odd
Workingimage = Rawimage;

Even = Odd = Fields + 640*3 * 240;
for(i=0; i<240; i++)

{
n = 640*3;
while(n--)

*Workingimage++ = *Even++;
n = 6403;
while(n--)

*Workinglmage++ = *Odd++;
}

/f compute refill values...
if(y>0)
{

Lines = 240-y/2;

Even = Fields;

Workinglmage = Rawimage + 2*640*3*(y/2);
}

{

else
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if(y%2)

if(x>0)

else

(29)

Lines = 240+(y-1)/2;
Even = Fields + 640*3*(-(y-1)/2);
Workinglmage = Rawlmage;

{
Workinglmage += 640*3:

}

{

Skip = (640+x)*3;

Shift = x*3;

Width = (640-x)*3;
Workinglmage += Shift;
}

{
Skip = (640-x)*3:

Shift = -x*3;
Width = (640+x)*3;
Even += Shift;

}

// now join the rasters...

for(i=0;

g boodogoooo

i<Lines; i++)
{
n = Width;
while(n--)
*Workinglmage++ = *Even++:
Workinglmage += Skip;
Even += Shift;
}

goboooogdad
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// exchange
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int absdif(int x, int y)
{

int z;

zZ=X-Y,
retunz<0?-z:2z

}

// color raster is 640x480x3 Diff is 640x240x1
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void LocateArtifacts(unsigned char *ColorRaster, unsigned char *Diff)

{

unsigned char *Top, *Center, *Bottom;
inty, x, ¢

unsigned int Avg, DTB;

int Delta;

for(y=0; y<480; y += 2)
{
Top = ColorRaster + y * 640*3;
Center = Top + 640*3;
Bottom = Center + 640*3;

x=640;
while(x-)
{
Deita = 0;

c=3;
while(c--)

{

DTB = absdif(*Top, *Bottom):

Avg = "Top++;

Avg += *Bottom++:

Avg /= 2;

Delta += absdif(Avg,*Center++);
Delta-=DTB/ 2,

}
Delta -= 15;
if(Delta < 0) Delta = 0;
Delta *= Delta;

*Diff++ = Delta < 256 ? Delta : 255;

}
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void Decimate(unsigned char *Map)

{

int Total, Count = 640 * (240-2) - 2;
unsigned char *Previous, *Current, *Next;
unsigned char Threshold = 80;

Previous = Map;

Current = Previous + 640,

Next = Current + 640;

while(Count--)
{
Total = Q;
Total += Previous[-1] < Threshold ? 0 : 1:
Total += Previous[0] < Threshold ? 0 : 1;
Total += Previous[1] < Threshold ? 0 : 1;
Total += Current[-1] < Threshold ? 0 : 1;
Total += Current[1] < Threshold ? 0 : 1;
Total += Next[-1] < Threshold 7 0: 1;
Total += Next[0] < Threshold ? 0 : 1:
Total += Next[1] < Threshold ? 0 : 1;
*Current = Total < 3 ? 0 ; *Current; /! leave alone
Previous++;
Current++,
Next++;

}
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gooood

good

void Dialate(unsigned char *Map)

{

int Total, Count =640 * (240 - 2) - 2;
unsigned char *Previous, *Current, *Next;
unsigned char Threshoid = 80;

Previous = Map;

Current = Previous + 640;
Next = Current + 640;
while(Count-)

{
Total = 0;
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Total += Previous[-1] < Threshold 2 0: 1;
Total += Previous[0] < Threshold ? 0 : 1;
Total += Previous[1] < Threshold 7 0 : 1;
Total += Current{-1] < Threshold ? 0 : 1;
Total += Current(1] < Threshold ? 0 : 1;
Total += Next[-1] < Threshold ? 0 : 1;
Total += Next[0] < Threshold ? 0: 1;
Total += Next[1] < Threshold ? 0 : 1;

*Current = Total > 4 ? 255 : *Current;  // leave alone
Previous++,

Current++;

Next++;

}

}
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// color raster is 640x480x3 Map is 640x240x1

ZIOid InterpolateMap(unsigned char *ColorRaster, unsigned char *Map)
unsigned char *Top, *Center, *Bottom:

inty, x, c

unsigned int Avg, DTB;

int Delta;

Top = ColorRaster;
Center = Top + 640*3;
Bottom = Center + 640*3;

y = 240;
while(y--)

{
X = 640;
while(x--)
{
if(*Map++ > 128)
{

Avg = "Top++;

Avg += *Bottom++;
*Center++ = Avg >> 1;
Avg = *Top++;

Avg += *Bottom++;
*Center++ = Avg >> 1;
Avg = "Top++;

Avg += *Bottom++;
*Center++ = Avg >> 1;

}

{

Top += 3;
Center += 3;
Bottom += 3;

}

else

}
Top += 640 * 3;
Center += 640 * 3;
Bottom += 640 * 3;
}
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International Application No. PCTAS 01 08233

FURTHER INFORMATION CONTINUED FROM  PCTASA! 210

Continuation of Box I.2

Claims Nos.: 10, 11, 27, 29

The claims 10, 11, 27, and 29 lack clarity {Article & PCT) to such an
extent that a meaningful search seems impossible. Moreover, the
description of the application does not clarify this feature in a way
that makes a meaningful search possible, and faits therefore to comply
with Article b PCT.

In fact, the step of "creating a synthetic first raster field", does not
appear to have any sense within what can be understood from the
application.

This step leads to a video frame constructed by interlacing a second
raster field with the same, duplicated second raster field which is
displaced by the "two-dimensional motion vector™ and which is called
"first synthetic raster field”.

Instead of correcting a motion artifact as is the afm disciosed in the
application, this creates such a motion artifact.
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clalms, relating to inventions in respect of which no international
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international preliminary examination (Rule 66.1(a) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Autheority is normally not to carry out a
preliminary examination on matter which has not bezen searched. This is
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receipt of the search report or during any Chapter II procedure.
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searchaple cams.
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