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from original VGG19 model.
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0 3 Part of ONNX model export function
included in the developed MATLAB application.
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Network structure of a CNN model for binary classification, i.e., OK or NG, which is transferred
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Comparison examples among three types of image interpolation methods.
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O 4 Part of ONNX model import function
included in the developed Python application for
a picking robot control.
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non-defective products.

Examples of enlarged tip images of

O 6
defective products.

Examples of enlarged tip images of
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downsized images of non-defective materials.

Classification accuracies of 224x224

MATLAB Pillow CV2
(Python) (Python)
Trial 1 0.902 0.902 0.986
Trial 2 0.953 0.953 0.976
Trial 3 0.987 0.987 0.983
Trial 4 0.839 0.839 0.699
Trial 5 0.949 0.949 0.812
Trial 6 0.708 0.708 0.990
Trial 7 0.867 0.867 0.814
Trial 8 0.969 0.969 0.953
Trial 9 0.854 0.854 0.981
Trial 10 0.992 0.992 0.972
Average 0.902 0.902 0.916
o 2 Classification accuracies of 224x224

downsized images of defective materials.

MATLAB  Pillow CV2
(Python) (Python)

Trial 1 1.000 1.000 0.999
Trial 2 0.989 0.989 0.999
Trial 3 0.991 0.991 0.391
Trial 4 0.999 0.999 0.999
Trial 5 0.972 0.972 0.999
Trial 6 1.000 1.000 0.999
Trial 7 0.999 0.999 0.993
Trial 8 0.959 0.959 0.033
Trial 9 0.996 0.996 0.636
Trial 10 0.999 0.999 0.757
Average 0.990 0.990 0.780
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o 7
interpolations on different types of frameworks
as MATLAB and Python.

Comparison of Bilinear and Bicubic

O 8

robots

Overview of the proposed cooperative

system running on Python for a
peg-in-hole task while detecting undesirable

defects.
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