31

fragments)

311

312
3.13
314
315
316
317
318

100 keV.
(heavy charged particle)

(polyester)

01

10

241 (Am-241 )

4 MeV.
(fission
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1 10%

(normal) (
( ) 436 gm (
) 436 cc.
60 °c
05
1An
v 1
50
31
2 Am-241
10 ¢m. 40
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3.2

500

3.2

1
slot
digital

32

video capture

video capture card

19

video capture card
analog
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3.33
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BOQUMSegksi

{ ft3HBK X32 s%m

video capture

NOTES:
HASUS Vi s o SIS g oA, st

*Youmust US®ithe same standard tor ~ devices

34

video capture card
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Scanner
Scanner

35

Scanner

scanner

I'ml
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3.3
331 (Point Processing)
(brightness  adjust) (color
balance) (contrast adjust)

(contrast adjust)

36

36 () ()



38

3.7

“brightness histogram” 3.7
histogram

brightness histogram

23



24

anfaSurt *, | TTMcMrfiwad row — [lu>C| M|C:\HtPOBT.. ttKUP al»

38 brightness histogram

Binary Contrast Enhancement

binary contrast enhancement
binary contrast
(contrast adjust)

cutoff cutoff
cutoff 39
] 3.10 binary contrast cutoff



LM », OMCABHCMWMESR L
39 binary contrast

*LM FHter» IC'REPOFTIBIPIC.BXg Ldu

3.10 binary contrast cutoff

Multiple Image Processing
3 Image subtraction, image averaging ~ image composition
image subtraction
Image  subtraction

image  subtraction
subtraction

25

image
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(Area Processing)

spatial filtering

spatial filtering

kernel

wW B~ o
oo PO
N &~ o

kernel

1/9 19
119 1/9
1/9 19

1/9
1/9
1/9

1/9x6+1/9x2+1/9x9+1/9x4+..+1/9x2 = 5
kernel

26

33



X400

Inpul Imee

Kernel

3.14

160000

21

ot
1 P

(Ks.pi>*
<K+ 7
<E> >0

<K P T
<K*P> +
K-PU*

New Value lor p1

kernel

9 400
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1 1 1
9 9 ég P v g | | 4
O T T T
9 9 9 D 16 i | i
LP1 LP2 LP3
1=1
Shift and Difference Edge Enhancements
0O 0 O 0 -1 O -too
-1 1 0 0 1 O 0O 1 0
0 0 O 0 0 O 0 0 O
Vertical Horizonial Horizontal and
Edges Edges Vertical Edges
£-0
Gradient Directional Edge Enhancements
1 1 1 1 1 1 11 1
1 -2 1 -1 -2 1 -1 -2 1
"1 -1 -1 -1 -1 01 11 1
North Northeast East
-1 -1 -1 1 -t -1 I 1 -1
1 -2 1 1 -2 -1 1 -2 -1
1 1 1 1 1 1 1 1 -1
Scuth Southwest West
£=0
Laplace Edge Enhancements
0 1 O -t -1 -1 -t -1 -1
1 4 1 -1 8 -1 -1 9 -1
0 1 0 -1 -1 1 -1 -1 -1
LAP1'3 LAP2 LAP37
£ normally - O except LAP3
Noies

t. Ail Kernels from Bares except these from Dawson.

Low-Pass Spatial Pillars

1 4

-1 9

1 -1
HP1

-1

Vertical Edges

-1 -1
-1 -2
1 1

1
[
O O o o o

-1
-1
-1

kernel

High-Pass Spatial Filters

0-10 1

-1 5 -1 -2

0-10 1
HP2 h
£=1

Matched Filler Edge Enhancements'

1
1
1

Southeast

1 1
1 -2
-1 -1

1
1
-1

Northwest

2 4

LAP4

-2

1
1
1
1

1

-1 -1 -1 -1 -1
0 0 0 0 O

111 11
Horizontal Edges

1-0

Blurring Kernel

I S S
e e
[ T T T
e S S S

1
N
o1

2, Equivalant to adding original image to output of ccrwolutson using Kernel LAP2.
3. Proof can be found in Gonzalez and Wiotz.

3.124 kernel

28
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333 Nonlinear Filtering

nonlinear filtering

linear operation

rank filtering, count filtering, embossing

non lingar filtering Morphological operation
morphological operation spatial filtering
kernel
kernel mask
morphological  operation
mask
morphological
operation mask AND
operator mask M, M2M3..MN P,P2P3..PN
(MZEp,)AND(M2=P2AND...AND(Mn=Pn)
Dilation morphological operation mask
0 ( ) mask
0( ) mask
8 image
dilation dilation
dilation dilation
Subtract
313 3.16
313
352 352

binary contrast

3.14
dilation

3.15



313

3.14

dilation outlining

3.16

binary contrast

30



3.15

3.16

dilation

dilation outlining

3l
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