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An Adaptive and Robust Inspection Algorithm of PCB Patterns
Based on Movable Segments

Soon-Hwan Moon*, Gyung-Bum Kim’

ABSTRACT

Several methods for PCB pattern inspection have been tried to detect fine defects in pad contours, but their low
detection accuracy results from pattern variations originating from etching, printing and handling processes. The
adaptive inspection algorithm has been newly proposed to extract minute defects based on movable segments. With
gerber master images of PCB, vertex extractions of a pad boundary are made and then a lot of segments are constructed
in master data. The pad boundary is composed of segment units. The proposed method moves these segments to optimal
directions of a pad boundary and so adaptively matches segments to pad contours of inspected images, irrespectively of
various pattern variations. It makes a fast, accurate and reliable inspection of PCB patterns. Its performances are also

evaluated with several images.

Key Words : Adaptive inspection(3 -7 A}, Contour(-241), Pattern inspection(S{ElZIA}), Printed circuit
board(PCB; <14}l 3] 2 7] 3), Movable segment(F 2 A ZTHE), Vertex(H )
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Fig. 1 Defects of PCB patterns
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Fig. 2 Inspection procedures of PCB patterns
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Fig. 3 Descriptions of model matching
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The first step

Insp d image are calibrated with calibration
data computed from model block matching

The second step

P d image 1ts are adaptively moved using
Minimize {No. of defects}

I

The third step

Creation and inspection of new segments in non-inspection
areas resulting from segment move

Fig. 4 Adaptive matching with movable segments

2AE Aol HAJ HZE HIUEE HEy
&ZA0 HAGHo= olFdte Hut A AU
= BAIE FYste "ot mX Yo g, A1
HEQ] ooz WA v FAIGHE BIY
ds) BAF ] BAG Fig 4 & AF Ao
HE AF L Y3t Aot

1 @A AadEe AL 2d JfJozRgH
Bgu| o8t (04,0,,0) B AHEA ot AR
A (6)% o]&3e 71FE G HaHE 2 A
Mol A& A oz HA Fo 7}

AA AreA HA S HuFoRN dA
Hog Aol e AIWE AHEO F2d

o},

X, cosf sin@ Y x, —¢, 0y
= + ©)

[yoJ (—sm& cosé’][y,,-cy] [Oy]
A7IA, () E BA T AR AA, (x,,5,)
e ug A oA AA, (ce) T AW FA
AX, 0= AW AE, (0,0, E WAFL vhet
.

2 WA AIYRE AP 1 GA6A Aol
gt AIWES ggoz FPdch oL 4
M7 Zol Adj & W AFelA A 7}
a7k 8 kA MIWE Fgee P
Wgozel oFo HeHoz VPt

£ o

Mininmize nik(é’x,5y), Osﬁx,dy <p N

A7IM, (6,,0,) € XY 93F W S, pE Al
OUE Furgke] dig {AdE W Hd 3§
Y, 7y (6,.6,) € A Y 2(chain index) i o o
gk iA NOHESY AFFE e

3 GA HIUE oM Ee 2 dA HIUE o)
AAl Aa9E RAo2 WAAHE HAAGHE AAL
37] A% dAlolth. HaYE Alojo] HZFo] A
d 2E S M3 (linear interpolation)S ¥ 3] Al
2 HAIREEZ AT AF AadEE HA
e Aot

4. MY

£ d7dae 49 4 85 A8 4K
TE #ZE Ay JvaE olgsii, 85dE %
A7]E 16M Byte ©|th. Gerber 71E& FHF2zH
PCB =9 §FH FHE 531, o] FHE o]
£3t9 ASHE A4S AAEY 2 =2949
PCB H&E ZHAle A= Ao vslvds 23 F 2
&4 F9d Yelve Z2FAUNE oz F35H
At

B avele ARdEe fia 4 @9 9B

o2 o

(b
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(b) After inspection

Fig. 10 Defect inspection images
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