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A Study on Prediction Model Performance of Scaffold Pore Size
Using Machine Learning Regression Method

Song-Yeon Lee’ and Yong Jeong Huh™"

“Mechatronics Engineering, Graduate School of Korea University of Technology and Education,

il Department of Mechatronics Engineering, Korea University of Technology and Education

ABSTRACT

In this paper, We need to change all print factors when which print scaffold with 400 ¢m pore using FDM 3d

printer. Therefore the print quantity is 10 billion times, So we are difficult to print on workplace. To solve the

problem, we used the prediction model based machine learning regression. We preprocessed and learned the securing

print condition data, and we produced different kinds of prediction models. We predicted the pore size of scaffolds

not securing with new print condition data using prediction models. We have derived the print conditions that satisfy

the pore size of 400 pm among the predicted print conditions of pore size. We printed the scaffolds 5 times on the

condition. We measured the pore size of the printed scaffold and compared the average pore size with the predicted

pore size. We confirmed that error was less than 1%, and we were identify the model with the highest pore size

prediction performance of scaffold.
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Fig. 1. FDM 3d printer using data acquisition.
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Table 1. Full dataset used scaffold printing

No Attribute of data(unit) Contents
o Temperature
1 Nozzle temperature( C
e ) of printer nozzle
o Surface temperature
Bed temperature( C
2 ) of printer bed
Surface roughness
3 Bed roughness(cr) ofprinterbed
Move speed
Output speed(mm
! P 9 of printer nozzle
.. Minimum move distance
M
5 (ove precision(/4m) of noue
. . Lamination density
0,
6 Fill density(%) ofprinting layer
. Discharge rate
0,
7 Discharge rate(%o) of flament
Air C
8 temperature( C) in priting place
. Air pressure
Air atm
’ pressurefatm) in prinfing place
. o Air humidity
1 Air 9
0 humidity(%o) inprinting place
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Table 2. Selected dataset with correlation analysis

No Attribute of data(unit) Contents
Move speed
Output speed(mm
! Pt (o) of printer nozzle
2 Fill density %) Lamination dersy
of printing layer
. Discharge rate
0,
3 Discharge rate(%) of filament
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Table 3. Selected dataset used scaffold printing

No Attribute of data(unit) Sample quantity
1 Output speed(mn/'s) 545¢ea
2 Fill density(%o) 545¢a
3 Discharge rate(%o) 545ea
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Fig. 5. Flowchart of data prediction used regression.
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Table 4. Accuracy of prediction models performance

True positive True negative
No | Algorithm %) (W)
400 rm 400 pm

| | Mulilinear 9% 66
regression

2 . 9 69
regression

3 | Ride 95 69
regression
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Table 5. Accuracy of prediction models performance

Zk o End
o QFA|A|
Ferell A 2] 400 (m

. Output Fill Discharge
No | Algorithm
0| Ao speed(nms) | density(%) | rate(%)
| Mulilincar 3 85 100
regression
o | Law 4 85 97
Tegression
3 Ridge 3 86 95
regression
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Fig. 6. Scaffold printing using prediction data.
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