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Preprocess algorithm of PCB line detection
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Abstract: A preprocess algorithm consisting of denoising and binarization for PCB test image is pro-
posed. The algorithm smooths the gray histogram of the test image with Harr wavelet to remove the
“pseudo valley”, and fixes a range of the threshold according to the prior information in the standard
image, and then finds out the valley of the histogram in the range and that is the threshold. The ex-
perimental results show that the preprocess algorithm is able to obtain a satisfactory threshold for the
binarization of the test image. After the preprocess, the objects in the binarized test image have clear
boundaries and all the defects are preserved, while the noise which could influence on subsequent
processes has been almost removed. In addition, the process speed has met the requirement of the re-
al-time inspection.
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Fig. 1 Testing image (with defects)
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Fig. 3 Two-dimensional Gauss convolution can be
decomposed into two one-dimensional convo-

lutions
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Fig. 4 Mallat algorithm
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Fig. 5 Gray histogram before transformation
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Fig. 6 Gray histogram after transformation

A ) JER WA — A e A 2 I o B B . K R R
MESHEBHNELT .

o1 T2 % B GO i AL E AR R (A
P8 T LA B A B o S 4 A B [ 15 rb P o
AT AR L po AnbR i P LR 2R K EESE 00 0,75
S I R BE SRSy 255 T2 - AT DL H T K B2 45 %
0 AR A TR LR /N (U 3R D Fr)
KAFE] po 44X AE LA - AT R 5 % B 7
W A7 41 4 R R B o B EL ) Y

BRI T A HLm 1 total, X A {H /P
e R BB AR, O R X KR 2 2%
ARG R AL BT LA =0 TFIG X & 6w i
FLJ7 AT A I 4 2 i 18 R R0k
T80, FEFARAE BN L A A B AR Y 202 T 2

EH[m] =p x total Bf m FrXf B AME T, H2

X T — A FEAR T IE BB R AR R R
R A 22 1 A7 - U RE RS BB A S — RV
AR S 90 B BV R RE O - [p— 0. 05, p+0. 0511,
AT LA B BOR B8 A BR(EL . SR e P X A3 B B T
P35 3R B dme /NG IR 2 9 CEL T B DA O AE Ry
I Je B B A

LR B LR R

D HW; > HIm] =(p—0.05) * total &7

FRAT s AN om = m 1, 4R B2 AT (D) 5 45 ST
AT (D 5 #5 (p—0. 05)<C0, min=0, 4T GiD) ,

S E 3k

G I RE e ) 1 O 25 18 45 2R 30 T A T B
min: min=m, P17 (i) .

GiD FIWF > Hm] =(P+0.05) * total J&
TIRAL » 5 AR  m=m+ 1, 4R S $UAT (i) 5 45
SLHATGv) 54 (p+0. 05) =1, max=255,

i) K B on (8 25 10 (98 2 Y0 A R R
max:max=—m;

SRIG > X m € [ min, max | 54> Hm |#E17
P4 AR R /NG Hm ] 330 Jie X5 1 6 m B2
JIT 25K B A

I3 S AR (%o AR AT — (B AR A 2

HEat FR IR Z S . AT LALAS B 40 15 3 5L 5
ZERLE D

!

K7 sEm4iR
Fig. 7 Results of test
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