2.1

( )
0-255
0( ) B5( )
(binary image) 2 0 25
(gray scale image) 0-255
( 2.2.1)
(
2.2.1)
( 2.2.3)
(
2.24)
(mask) )3, 5%

convolution



2.2
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2.2.1 (Thresholding)
2
2 (hackground)
2
fixy) (xy)
oixy) (xy)
T.IT T<T2
25 T <f(xy)<l.
g(xy)= < < k) (21)
T "2
2
22)



il

222 (Boundary il
1]
(seed point)
(boundary) (fll value)
11
Xy
BoundaryValue
NewValue
BoundaryFilW
4-connected [Z]

procedure BoundaryFill4( o _

X,y :integer; seedln%pomt.coordmate }

BoundaryValue, value that defined boundary }

New\Value:color) replacement value }
variable

C. mterger;

begin dpivel(xy
¢ = readpixel( x,y );
ifc é) _ounéar%//VaIue and co NewValue then
egin
quitePierF(_x,, ,NewVaIueB);
BoundaryFill4{ x, y-1, NewBoundaryValue, NewValue );
BoundaryFill4( x, y+1, NewBoundaryValue, NewValue
BoundaryFill4( x-1, y, NewBoundaryValue, NewValue

BOéJndaryFiIM x+1,'y, NewBoundaryValue, NewValue ;
en

— s

(recursive)
(stack overflow)



(span)
BoundaryValue NewValue
New\Value
(
BoundaryValue NewValue
) NewValue

NewValue

(stack)

procedure BoundaryFilling(

Seedx,Seedy, { seeding point coordinate }
BoundaryValue, {value that defined boundary }
NewValue :integer) { replacement value }
variable
sx,sy,fxl,dx2,fy integer;
scan ingeger;
foundspan boolean;
fraglist list6;
seedstack stack7,
begin
sx - Seedx;
sy = Seedy;
while true do
begin

b I _
7 93k et niitat

12



{ atthe given seed point (sx,sy), find the span ofcurrent scan line }
{ which include (sx,sy) and every pixel in this span is between }
{ boundary value edge }

Y=Y,
for X:= sx downto 0 do { scan to left }
hegin
if ReadPixel( Xy ) = BoundaryValue then
break;
else
W ritePixel( Xy, NewValue );
end
fxIl ;= x+1; { keep left-x position }
for X:= sx+1 to 255 do { scanto right}
begin
if ReadPixel Xy ) = BoundaryValue then
break;
else
WritePier(Xy, NewValue );
end
fx2 :=x-1; { keep right-x position }
fy = y; { keep y position }

{ add span (fx!I,fx2,fy) to list which indicated that the span is scanned }
fraglist.add( fxI, fx2, fy );

{ scan downword and upward ofthe current scanned span }
for scan := 0 to 2 do

hegin
if scan=10theny = sy-1; elsey = sy+1;
if y<0ory>255continue; { do notscan beyond image edge }

{ scan the adjacent span until found edge }
for X:= fxI to fx2 do
hegin
if ReadPixel(- X,y ) o BoundaryValue then
foundspan := true;
else
hegin
{ if the adjacent span has reached boundary and any pixel in }
{ that span has never been filled then add seed point to stack }
if foundspan = true then
if fraglist.findseed( x-1, y ) = false then
seedstack.put( x-1,y ),
foundspan = false;
end
end
end
{ check stack and find whether any seed are to be processed }
if seedstack.notemptyO = true then
hegin
seedstack.get( Xy );
continue;
end
else
break;
end { while }



B

end { BoundaryFilling }

X= (x,x2)

(Erosion)

(erosion) [2]

2

22

14

coordinate

22= {vyy, 0ayd, 033, ) (vyd), G2y, (83

b=(172
(B)x

(B)x ={Clc=b+x forbe b)

(erosion) A

AOB = {x\(B)x @ A}

2

B

(translation)
(2.3)
AOB
(2.4)
(xy)



6
A

(2.3) B«
X y X = (Xny])
convolution mask
24)
B structure element A
A A
B (mask)
mask

() A

B () structure element C ()

() structure element B
A C

B
6[2]

()

15



7 structure element ()
() structure element ()
structure element . () structure element ()

structure element

structure element 1
structure element () structure element

procedure Erosion (

Originallmage image; { original image }
Resultimage image; {result}
variable

StructElem :array[3][3] of byte = {0,1,0, 1,1,1,0,1,0 };
Yy, 8X, sy, MininWindow, TestValue :integer;

gfory := 0 to 255 do
for X := 0 to 255 do
begin
MininWindow := 255;
forsy:=-1to 1do
for Xi= -1 to 1do
hegin
if (y-sy)>=0and (y-sy) <256 and
(x-sx)>=0 and (x-sx)<256 then

if StructElem [sy+I][sx+I] o 0 then
TestValue - ReadPixel( Originallmage, y-sy, x-sy );
else
TestValue := MininWindow;
end
if TestValue < MininWindow then
MininWindow := TestValue;
end
MininWindow := max( MininWindow,-0 );
WritePixel( Resultimage, Xy, MininWindow );
end { for}

16
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end {Erosion }

8
structure element 3x3
structure element
structure element
1
2.2.4 (Thinning)
[2] (skeleton
of region) 1
R B
2
9
9
pl 1 2
2 n2 2
4 p3 p3



) p5
[2]
3 () @
(
I
(thinning)
1
2
8 (8-neighbour) [2] 0 1
(1) 2< N(p1) <6
(2) (1)=1
(3)p2e pdep6=0
(4)p4e pbe p8=0
N(p1) pl 0
N(pl) = p2 +p3 + pd + p5 +p6 +p7 + p8 + p9
( 10)
(p1) 0-1
p8, pd, p2

and

18
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atio N SN
SNIHS
BY's

+ 10

3. @, @)

nl
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[2]

procedure Thining (
Originallmage : image;
Outputlmage :image)

variable
markdelete :boolean;
retry rinteger;
x,y.npl,spl integer;
mask -array[9] of byte;
begin

20

Q- — @—
o - 0
-0-— =
- — (-
--000000000000000—
- -

JE | B |

1() 2()

Set the outer most border of the original image to hackground:
retry := 100; {retry limit 100 }

markdelete :=true:

{re

begin
for step := 1to 2 do
begin

markdelete ;= false;
fory = 1to 254 do

febx:=1.0254 do

begin

Qutputimag
ReadPixelto

A

if step = Lthen

Feat until retry limit or no more pixel deleted }
while retry > 0 and markdelete = true do

= Originallmage[y][x]; --
X, Y, Ogriginallmgag[g,][m]ask );



t

yoroa 21
[

begin
ifg mask[l] and mask[5] and mask[7] ) 0 0 then

continue:

if (mask[5] and mask[7] and mask[3] ) 0 0 then

continue;
end
else

begin
if Fmask[l] and mask([5] and mask[3] ) 0 0 then

continue;

if (mask(l] and mask[7] and mask[3] ) 0 0 then

continue;
end

npl := count number of nonzero element in mask in position 0, 1,

235678
ifnpl < 2or npl > 6 then continue;

spl = countnumber of 0-> Ltransition change in direction 0-1-2-

5-8-7-6-3-0;
ifspl 0 1then continue;
if Outputimage[y][x] 0 0 then
begin "
Outputimage[y][x] := 0;
markdelete :='true;

end { for}
end {for}
end {for}
retry := retiy-1;
end {while }
end {thining}
2 12
2.2.5 (Gaussian filter)
[4] (convolution filter)

(circularly symmetrical or isotropic)

curve) (2.5)

G(x)=e 202

(weight)

(normal

...(2.5)



B

Gaussian curve with sigma =5

13 2 <J= 5

14

22



(texture)
(small scale texture)

14

( 0) 8 (uniform filter)

(biological vision)
(computer vision system) [4]

2 15 ()

(J= 18 X7

X7 1

23



	บทที่ 2 ทฤษฎีที่นำมาใช้ในงานวิจัย
	2.1 คำศัพท์เฉพาะและความหมาย
	2.2 ทฤษฎีที่เกี่ยวข้อง


