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of Polygonal Containers

*
® oo =%
A 'r‘D, o] = 3

o

*
Suk-Moon Yoon", Seung-Ho Lee”

Abstract

In this paper, we propose the development of deep learning structure to improve quality of polygonal containers. The deep
learning structure consists of a convolution layer, a bottleneck layer, a fully connect layer, and a softmax layer. The
convolution layer is a layer that obtains a feature image by performing a convolution 3x3 operation on the input image or
the feature image of the previous layer with several feature filters. The bottleneck layer selects only the optimal features
among the features on the feature image extracted through the convolution layer, reduces the channel to a convolution 1x1
RelLlU, and performs a convolution 3x3 RelLU. The global average pooling operation performed after going through the
bottleneck layer reduces the size of the feature image by selecting only the optimal features among the features of the feature
image extracted through the convolution layer. The fully connect layer outputs the output data through 6 fully connect layers.
The softmax layer multiplies and multiplies the value between the value of the input layer node and the target node to be
calculated, and converts it into a value between 0 and 1 through an activation function. After the learning is completed, the
recognition process classifies non—circular glass bottles by performing image acquisition using a camera, measuring position
detection, and non-circular glass bottle classification using deep learning as in the learning process. In order to evaluate the
performance of the deep learning structure to improve quality of polygonal containers, as a result of an experiment at an
authorized testing institute, it was calculated to be at the same level as the world’'s highest level with 99% good/defective
discrimination accuracy. Inspection time averaged 1.7 seconds, which was calculated within the operating time standards of
production processes using non-circular machine vision systems. Therefore, the effectiveness of the performance of the deep
learning structure to improve quality of polygonal containers proposed in this paper was proven.
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Fig. 12. Measurement Position Detection Process.
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a8l 13 g0l AFSE ololE

Picturel.jpg Picturel.txt

+ 0

Picture2jpg PictureZ. ot

Camera 360 Degree Rotation

Fig. 14. Build DB by Labeling.
T8 14, 2fdzlsto]l DB 715

ojm| Ao = 18 epille &
0oz e ste] DB

a =
TEete] M9y FeWel Sue FYP Fol ¥

O F3F/ed 43 49

19 158 2ol frel¥ 107H(FF 570, & 5
H)E Aozt waud HAE Al xEe] F]lst
of ¥ Ex= =FFE oFE AT ol F
103] wHEstel F 1007H¢] frergel dis) HAALS
Arshan. /Y dd dgms 9 A A
e Wrbesks T FAE wew mARd A
AR AlzEol A aE i Fei el AAF Aol dA
ol -5 #eleto] v5ol A ew AbEste] #
7Fa vt

L

o2

o
2 e
o o
fu

o
o

Notebook with
Software

Fig. 15. Test Configuration Environment.
T2 15 HAE A stA

@ AL A
2 163 2ol fElW 10/0(FE 57, BLE 5
e wakobe s 2 s

(498)



88

103 WEatel 2 100708 felgel ol AAE
AN AAE Axee Bedel gUE i
@ %, frelyo e
3 }

(a. Test Start)

(b. Test End)

Fig. 16. Test Configuration Environment.
T2 16, HAE TA stA

=il

Table 2. Result of Certificate of Accreditation Agency.

2 SeAHEHM 2ot

Number of Number of Number of
Test Genuine Defective Accuracy
Glass Bottle | Glass Bottle
100 99 1 99%
AR A2
AE A= 1 39 2ol AAF &8 AR it
1725, A% AN Asge g A
34 ks AR 7lE W2 AFEEHSAT mebA
2 EEA Ajbe v d &7 F4 dFEE 9
g Held 72 dee 1 840l dFHUTL
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