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A method of multi-level pixelization of images comprising:

Convyentionally determining at least one edge between a first area
and a second area in the acquired image;

Dividing the quasi-binary image into computational pixels;

assigning a first value to computational pixels in the first area;

assigning a second value to computational pixels in the first area;
assigning a value to computational pixels through which the edge
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passes, said value being one of the first value, the second value or
a different value.
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MOLNMN NPITAY MOWN OINND NONMNN VIVIN NYPA NIV NINNAND 01PN 19 DY
DN NMMS Y NPLMVIND NPVIINN MP>TAN OINNY ON* VIS (AOI) NMLVMLIN
MLV ONY NYPINT NINNND L(NYPIAD 1-2 NY) DRINND ¥PIa pown pi9a .(PCBs) DoaTn
VIVIN NYPIAD NVIADIM PNV PN ININKD .PCBs-2 MLMLIN VAN NPT WINID
1ab 012N PCBs -2 mn»pn nyynoiean niann NX INYNN NVIMN N>T1 N ,9av

.Reference — 5> wnwnn »pn PCB

NMAY PYINN NN VIVOHN NYPIAL NYPINN NIVNN ,DO¥D NININNDN NOIWN DIVMY NDINTD
MYy) 97N NVIWN NEVYPH 12 19IND NN INMYSNNI N20m Orbotech Model V-309 »apn
ANDM 21 M 1

"An example of a device that uses this methodology is the Orbotech
Model V-309 circuit board tester. The tester optically images a board
under test. Edges between copper conductors and unclad laminate are
detected. Based on this detection, a binary map or image, having a
resolution greater than that of an optical image of the board is produced.
In particular, the optical image is a pixelated image having a given
resolution and the binary image has a pixel size smaller than that of the

optical image

A feature map is generated by way of morphological analysis, including
scaling measurements and successive stages of erosion and/or dilation
operations or other conventional image processing methods. The feature
map is then checked to determine whether it includes the features and
meets predetermined rules, such as minimum line width, for its

Structure.

A general description of erosion and dilation and their uses is described
in "The Image Processing Handbook", By John C. Russ CRC Press,
1995 (see especially chapter 7), which is incorporated herein by

reference").
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91 NNRY P70 PCB - 1YY MOAIN NNNN DYDY NYSIND [, MIUNY HUSIN YO

.(unclad laminate) ©>2*21 X9 (copper conductors) ©¥°91 P2 NAY NTOPR PHNN Y8INN
XTI NN (0 — 1 1 MYSNNI MHXPN) NPINDA NNNN NINPI ,D¥9APNNTN 0NN THD DY
191 INNRY L(NMVAND NNNNA DIDPPN YR INY DNVP DIIDP) NPNPNRN NN INY NN

NN DY OINNINN MNNY 0HNN NOYaNN RN ("Feature map”) 0ox nNon nSapnn
MOPN MNP DYDY URIN IYIAPI TIWUNR DIDDI IR JPAN NON NNMIX DY MIANN P72 IR-IN

YN TPDVN PYAN IR NYPIANT NPSN (NYPAY 2 /my2) 9599 NN 12000 03 DY PN
A PAPYTI 122N TYIND 1Y ,NNYIY NOP NN

""Nevertheless, on large complicated boards, the amount of data

required to represent the image and the amount of processing required
to perform feature detection steps, such as dilation and erosion, is
considerable, even when the processing is performed on only a limited

number of lines, such as three lines at a time."
:0IVAN NWPA NIWI NYATIN NRIYANN MYSNNI YSINN PNINST 1P2IY0 —(3 10ya) Twnna)

""The present invention seeks, in some preferred embodiments thereof,
to provide more efficient methods for analytically representing an image,
so that morphological operations, such as dilation and erosion and scale
measurement operations can be efficiently and quickly performed on the

image."

NN AUNR NNOVN YN NIINDY YD NYIY ,VIVIN NYPIAD 1-2 NY2 VNN ,DPYY NN
NXMD YITIN YTNIN NN D 752 N PCBs — 5 AOT — 1 onna opown 2992 nn»p

(dilation and erosion 112 D¥25NN MYNNNI) YITIN TIYN MND DX D NI NN NNHNN
MM MO YIRS NNIVN VIVIN NYPIT NYITN IRYOIND JPIND NN NPON TNND
MPNNI WD DY WYY AUN DIONDN DIIONNY J9INI NINNN TSN INY MDY

N N2 MDY

IUN MOV 7PYIA 1THN 1IN D YATIN MINTIN NN NIAPY HWIip N2 VIVIN NYPIN
S5v YR 9272 Mmyvn .PCBs Mmay  AOI - n ©NNa DPOIWN NIY STNIN PWIP NP
MNXNINONA NINN) XY VANRSNND YPIN” P92 VIVIN NYPIAL NININNDN LNV MY NNIN
WYV NP DY WANNY D) 1D DINNA DXPOIWN MYP NN INND 1T JN2 ¥ WX VDD
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Position Sensitive :¥nNImM>v (690 01019 :17117) US 5754690 'ON NP INN VIV
Detector Based Image Conversion System Capable of Preserving Sub pixel
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