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31 2
311 (Hardware)

(Control Processaor),

(Manipulation Control) (Manipulation)



640X480

312 (Software)

(Recognition Data)

(Computer  Vision),

Processin Pattern Recognition
g g

(Unconstrained Environment)

32

32 131,413
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24

Pentium 4, 3.0 GHz

(Iconic Data)

(Image
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321 (Preprocessing)

(Random Noise)

3211 (Digitization)
(Image Sampling)
f(xy) MxN(M N
0)

( Gray Level Quantization )
(Sample)

(Gray Scale)

(Resolution)
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(Image Enhancement)

3212 (Segmentation)
(Weak Segmentation) (Rugged Segmentation)
2
1 (Labeling)
(Gray Level)
2 (Threshold) [4]
3213 (Representation and  Descrip

(Raw Data
Pixel)
(Representation)
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(Boundary) (Skeleton)

(1) 2
(1) (Thinning)

) | (Vectorization)



(Sharpening Edge Detection)

(edge)
(contour)

3214

31 32
X' =X +/X]
v =y +AH

AV AH

17

(Boundary)

(Positioning ~ Function)

(Setting  Phase)



18

(Vertical Translation : AV) (Horizontal Translation : AH)
(B(.N) (A{i)))
(axV, maxH) (Different Pixels
B (iJ)-A(i.])])
33
( \
(AV,AH) =(m,n)|MIN ]T|B (i+m j+n)- A (ij)| m<maxV I\.cmaxH (3.3)
AV y
AV (Vertical Translation)
AH (Horizontal Translation)
()
(-mexV, -maxH) — (mexV, maxH)
3
Allj)
mexV, maxH
m ) = (00) (mexy,
mexH) 3.2
Vv, naxt]
= ey | 4 e
El 2l [ "1
I I T I I o O
% PR N P L
] L 199 4 T
T e 1
+ I
e e s s

32 00)
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(Model  FHitting)
(Model Fitting)
(Translation  Vector)
(Control ~ Poirt)
(Interpolation)

(Iteration)

1
N

2
21

(Best Match Criteria, Fmc)



N-1
FBMc{icJc h N )= V _y moctAi+k,je+Aj+1)-M
k=Jtt,

Fbmc( ,jC,A|,AI)

e
(ALA])
lJO
Al Aj
N
M(.....)
21
e
(/i &M '
(ALA]) ' iBM,jBM
hhi = + Aisw

JBM ~Jc " Jbm

(Aim ,Ajm )= (ALA]) Imin(FVZ( ,jc Al A))
Ai={- - '+1,.-101,., ,- 15}
Aj={S,-5 +1,..-1,01,..1-1,1}

e

imcy svc 0

( tkjct])

3.5

(3.5)

(3.6)

34

(34)

3.6

20



2.2
1
37 38
Vx(icdc) =h-i,H
Vy{lc'Jc)~Jc~JBM
Vi{ic, jc)
vy{ic,jc)
3
2
(Linear Interpolation)
33
(x0x,) (10/;)
p{x)
X (p(x)

P =fo+(**p x "-"

«  thtf «

t 21

{yx{ic,jc),Vy{ie jO))

(ic,jc)
(/Bmc, j Bc)
(37)
(38)
ic,jC
ic,jC
fx) 2
X X 3.9
39)



12(*)
10,/ (*0) ()
X¥0*1 |
!
Y
y=f(x)
P1(x) £

Xo X X1

719 3.3 mstlszannuAuunidunss

4
(Geometric Correction)
(vx(ic,jc),Vy(ic,jc)) 2 3
(i,]) (1(i,7))

) 3.10 3l

I=i+vx(i,j) (310)

j'=i vy (if) (311)
it f )

Vi{icd ¢),Vy (ic,jc) ]
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34

(Non-integer)

ij (i)

k.l

(k,)), (k+1,1), (kI+1) (k+1,1+1)

k|
k1,1
kl+1
k+1,i+1

[l
34
4
Ak = (1-v)x(l-1z)
A\ 1) =X (l-n)
Ak 1+l =(1-v)x/z
Afk+L+1) =vxn
kl G{k.I)=A(Kk,)I(i])
k+ | G(k+\1)=A(k+\1)I(i,])
k1 Gkl +1)=A(k,I+\)I(i,j)
KHL, e (kL) = Ak I+ VI

(G
(1Q)

viiGy)

ViYGQ)
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2 2
pg (6 (p.3))
pa (N (p.a)) P.g
g 312
N(p.q) =6 (p.a)/A(p.q) (312)
N (p.g) D
G(p.q) p.g
Alp.g) P.q
3.2.1.5 (Image Restoration)
(Degradation Model) (Reverse)

(Motion  Blur)

3.2.1.6 (Extraction), (Description)



(Feature)
(Location) (Orientation)
(Shape) (Intensity)
(Centroid) , (Area),

3217 (Recognition), (Matching)

3.5

(Pattern Representation)
(Decision Making)
(Pattern)

(Similarity Measure)

(Template Matching)
(template)

25
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(Classification)
' (Correlation) (Input
Pattern)
(Raw  Image
Data)
(Reference
Image) (Printed
Character Recognition)
(Matching Criterion)
(Distortion)
(Decision Theoretic)
(Statistic Pattern Recognition)
N (N - Dimension
Feature Vector)
(Discriminate Function)
(Fuzzy Set)
(Statistical Decision Rule) (Membership Function)
36
(Feature Vector)
(Character Recognition), (Biomedical
Image Analysis )1 (Remote Sensing),

(Target Detection and loentification) 1 (Part Inspection)
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(Structural/Syntactic Pattern Recognition)

(String),

(Treg), (Graph) (Primitive) (Relation)
(Syntax Analyzer or
Parser) '
ANWUEANATY
sy T nesinAula nsuungLuuy
% & e ——P aznite Ml
ANHUTAIATY
T T gaunsian
ARt - r
RUNTAATIEN
sy | g idengtluuy ; nasFenf
dnidimmsvizluuy
AATlATIAFI
» > .. ¢ N9 uLNgLuuL
U NITUAN naRanduuan viralaensal
D doutszney
T daunsian
daunnsdmss
A8t n9RaNdU Anneilaseaing
w893tuuy AN wielagansal

3.1

/
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(Character Recognition) 1 (Speech Recognition),

(Fingerprint Classification), (Object recognition)
3.3 | [6], [7]
3
(1) (Pixel-by-pixel Image Comparison)
V) (Feature Inspection) (3)
(Generic Property Verification)
331
(Defect Free)
plxy)
(- (xy)
(Alignment) P(xY) (xY)
Dixy) ~ Dixy) (Absolute) Dixy)
Xy D)
(Threshold)
(Defective Pixel)
332
(Feature)
(Fp)
H ) (Feature
Different Vector) Dw) = Fw) - FHp) (Inspection

Criteria)
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333
Non-reference Method
2 (Knowledge Base)
(rule)

3.4

(Pixel
by Pixel Image Comparison)

1. Recognition of Pattern Defect of Print Circuit Board using Topological Information

(Nakamachi, Koganei) [1]

Binary

(Positioning)
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Normalized Correlation Horizontal
Ivertical Projection Profile

S

3.8

2. Automated Pattern Inspection System for PCB Photomasks Using Design Pattern
Comparison Method (Toshimitsu.H) [2]

(Multi - threshold level)
(Binary  Signal)



3. A Comparative study on Adaptive Lattice Filter Structures in the
Context of Defect Detection (Meylani.R) [4]

(Filter) Gray Level Filter

(Windows)

(Thresholding)

3
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