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A Study on Prediction Model of Scaffold Appearance Defect
Using Machine Learning
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ABSTRACT

In this paper, we studied the problem if the experiment number occurring in order to identify defect in scaffold. We
need to change each of the 5 print factor to predict defect when printing disk type scaffold using FDM 3d printer. So
then the number of scaffold print will be more than 100,000 times. This experiment number is difficult to perform in
the field. In order to solve this problem, we have produced a prediction model based on machine learning multiple
linear regression using print conditions and defect scaffold data for print conditions. The prediction model produced
was verified through experiments. The verification confirmed that the error was less than 0.5 %. We have confirmed
that satisfied within the target margin of error 5 %.
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Fig. 1. FDM 3D printer used for scaffold printing.
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Fig. 2. Scaffold used for experiment.
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Fig. 3. Camera used for measurement.
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Table 2. Print condition and scaffold appearance

Table 1 0] A5}tk No Category Content
1 Nozzle temperature 190 C
Table 1. Camera specification used measurement > Bed temperature 40 C
No Category Content 3 Fill density 80 %
Model name A3S 4 Print speed 7 mm/s
2 Pixel 1,080 5 Discharge 100 %
6 Scaffold diameter 20.3 mm
3. 7|71| §!‘§ 7||.:’_|' %Eor 01|§ E% X‘"E,l' 7 Defect status Defect
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Table 3. Cost, weight, bias of Prediction model
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ini Table 4. Prediction data of print condition data and defect
Training Cost Weight Bias P
9 ty No Category Content
0 5.32187e 195.15321 217.48731
1 Nozzle temperature 185 C
500 3.93218¢ 352.75684 198.18971 ) Bed temperature 10 C
1000 2.81387e 516.12168 163.18724 3 Fill density 80 %
1500 2.75482¢ 523.12354 151.84328 4 Print speed 5 mm/s
2000 2.69418¢ | 53127981 | 143.18775 5 Discharge 90 %
2500 2.69418¢ 531.27981 143.18775 6 Scaffold diameter 20.1 mm
3000 2.69418e 531.27981 143.18775 7 Defect status Normal
3500 2.69418¢ 531.27981 143.18775
Table 5= SHE R 2 &8 24 o] &3t i =
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4500 2.69418e 531.27981 143.18775 ekt
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Table 5. Print data of print condition data and defect

No Category Content
1 Nozzle temperature 185 C
2 Bed temperature 40 C
3 Fill density 80 %
4 Print speed 5 mm/s
5 Discharge 90 %
6 Scaffold diameter 20.1 mm
7 Defect status Normal
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