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ABSTRACT: The work aims to pre-process the images with PCA image fusion algorithm for the visual detection system
of FX-2 packaging machine, in order to solve the problem that it is difficult for a single visible or infrared camera to sim-
ultaneously detect the presence, location, area and uniformity of the coating during the glue coating detection of cigarette
packers in cigarette factory. The detection system needed to install an infrared camera at the glue coating detection site,
and capture visible and infrared images at the same time. Then, a principal components analysis was conducted on the
visible and infrared images. The images were fused after the principal components were replaced. Finally, the fused im-
ages were outputted to the back-end processing system. The experimental results showed that, the fused image contained
rich texture details, edge information and temperature information, and had high contrast and detectability. PCA image
fusion algorithm is very effective in the front-end processing of glue coating detection. After the fused image is processed
in the back-end, it can quickly detect the presence, location, area and uniformity of glue coating on packaging paper. After
the visual inspection system of FX-2 packaging machine is embedded, the unqualified packaging paper can be detected in
real time.
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Fig.1 Image fusion classification



- 228 - 2020 5
f11 f12 flp
f fn o 1 X X
F=XxA= =[f % f,]
p 1 X 1 1 1
= :I:X1 X2 Xp:| (7)
foof, - fnp |max(xij )|
3) X
a, a 8p fli 1 Xéj H
X =1,2... X
A= a ay &) fj: fzj = J = P
Xﬁj
ap 8y Ay fnJ' n
,2---p 2 X! X2
n=p A pxp 2 1 1 1 o o
n=p A nxn X _I:Xl X Xp]—|:X1 ? Xp:| (8)
A ] 3 4 =[x X% x|
F=[f f, f, ]=XxA= _lzn:x.‘.'
a, a, a, s U
2 8y &y (4) — l ; XL —
(% % X, | i X! = n; T ojEL2ep X
ap  Ap, ap
F 5 l ; )(.l.
ij
f1=a11X1+a21X2+"'+ap1Xp S
1
f, =a,X +a,X, +--+a_,X Xj
2 12 22 p2”p (5) 3 R
2T 2
fo=a,X +a,,X +-+a,X, R = X7 xX )
5 3 nxp
Lt i, ij=1,2...p SRS
2 i fi fi 4 R P
3 g +a, ++a, =1 j=12..p
fi oo f,, X p F X P
A fi f...f p, = P2; j=1.2...p (10)
110 6
X =[f, £, IxAT (6) P
fot Pij Pi p
0 AT A X 5
x I fi fi pj J pJ
n Pj A
i X X p
% =X Py P Pip
p p p
13 LA L g
12 3 ppl pp2 ppp
A X PCA 4 PCA
E E 6 A 7T—11
X
A 2
X
A X 2.1

[11]

PCA



41 9 PCA -229 -
[15]
(12] PCA 1
2 PCA
RGB 3
4 OTUS
PCA 2 5
3 6 SOBEL
3
PCA 7 ROI
[13]
8
1 X 9 PLC
X2 M>N
2 Xy 3 X Xz
Xi3 M><N M><N FLIR AX-8
X' X' X'z
3 X' X X' X
X = [Xl'l XD X1'3] (12)
X M>N 3
7—11 A A
4 4 F F 2a 2b 2¢ A
M>N 3 1
M>N X 2a
Fiu Fn Xi 1 2b
3 Fi2 Fis
X, 3 Far Fx 1 2
5 Fi Fy 1,j=1,2,3 6 2
Y
Y Xi Xy i=1,2,3 RGB
HIS YUV B
(141 Y Y
3a 3b 3c B
2.2 3¢
Y
OTUS ROI C
SOBEL 4b 4c C

2
Fig.2 Fusion effects of model A
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