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Design of Location System for Cutting of Bag Making Machine Based on
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ABSTRACT: The work aims to design a location system for cutting of high-precision bag making machine based on
machine vision, aiming at the problems of burrs and wastes in the traditional cutting process of fillet packaging bags. LED
backlight, low distortion lens, CMOS black-and-white camera and industrial personal computer were used to build the
hardware platform of the vision system. In the Visual Studio development environment, the vision software was pro-
grammed based on OpenCV function library. The image edge was detected based on the least square method for the cam-
era calibration. The package fillet contour was extracted as the feature information. The system took the feature informa-
tion as the matching template to accurately locate the fillet position, obtain the sub-pixel level point, and finally control
the servo system to perform error compensation and bag cutting. The location algorithm could achieve precise location of
fillet in 16 ms, and the absolute error of location was less than +0.02 pixels. Featured by fast operation speed and high
precision location, etc., the location system based on machine vision effectively improves the traditional bag making
process, and can meet the production requirements.
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Tab.1 Result of camera calibration Cx, ) C
ky k, ks ks Point 30
1 0.25479 0.254 738 0.254 781 0.254 594 L 30 R
2 0.254 792 0.254 736 0.254 775 0.254 591 L 2
3 0.254 787 0.254 737 0.254 801 0.254 592 A, A R A, Ay
4 0.254 818 0.254 758 0.254786 0.254 617 4
5 0.254 803 0.254 719 0.254 805 0.254 611 120 9



- 204 - £l % T OFE 201942 A

o SEED =le

r 0
1 r 320
Ko Bl A 48 AR AE S B
Fig.9 Feature information of fillet contour r
3.4
10
( Rowimie )
ikt
[ERINEIRE
flifE S
I
v v
U A ARERR KA <R | oms | [ mgrs |
b = 7] (11) v v
‘ | mEns | | mms |
[ 4 amEmEaREGRE
o ww
120
2 T
S
¥p<110
30 7
by
1 30
P= % L —-R (13)
- 190 10 B R GEM U L T A
Fig.10 Work flow of cutting and location of machine vision
500 ms 250 ms 250 ms system
4
Pl r
8,10, 14 mm
e=F-r (14)
N 11
N 12
s=Y¢ (15) 13
i=1
s Shi-Tomasi 2

PLC t Shi-Tomasi



404 3 W TR SETHLAR UL I AL DD E i RGBT - 205 -

a b c

P11 T E o g o TR
Fig.11 Output image of location of fillet

Shi-Tomasi
+0.02 +0.079
10 pm +0.79 pm

3 3
Tab.3 Data of location of three sizes of fillet packaging bag

N2/ €4 R=8 R=10 R=14
1 318.226 563 321.242 188  321.726 563
Bl 12 RGEHIA T 205" M
Fig.12 Product of traditional bag making process 2 318.218 750 321.203 125 321.742 188
3 318.234 375  321.226 563  321.734 375
4
5

318.242 188 321.242 188 321.750 000
318.250 000 321.210938  321.757 813
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Fig.13 Product of bag making process based on
machine vision
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Tab.2 Comparison of computing time of detecting corner S 3k
of Shi-Tomasi algorithm and the proposed algorithm
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