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A Study on Square Pore Shape Discrimination Model of Scaffold
Using Machine Learning Based Multiple Linear Regression

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 found the solution using data based machine learning regression method to check the pore shape,
to solve the problem of the experiment quantity occurring when producing scaffold with the 3d printer. Through
experiments, we learned secured each print condition and pore shape. We have produced the scaffold from scaffold
pore shape defect prediction model using multiple linear regression method. We predicted scaffold pore shapes of
unsecured print condition using the manufactured scaffold pore shape defect prediction model. We randomly selected
20 print conditions from various predicted print conditions. We print scaffold five times under same print condition.
We measured the pore shape of scaffold. We compared printed average pore shape with predicted pore shape. We

have confirmed the prediction model precision is 99 %.

Key Words : 3D Printing scaffold, Scaffold pore shape, Defect Prediction Model, Machine Learning, Pore Shape
Prediction
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Fig. 1. Scaffold design having regular size and shape.

Fig 201 942 2719} Yol 7132
o Age EABrE

2= AFAAA

Fig. 2. Scaffold having regular size and shape.
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Fig. 3. Normal scaffold pore shape and Abnormal scaffold
pore shape.
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Fig. 4. Scaffold pore of square shape.

22 QAUBXIX|X & Zd|

Aol A FujRolghe AAoA Ak 2EFd o]
2}= FDM 4]9] 3DZHE & ARGt AFAAAE &
3tk o] AFe] AUk xF0] 50 um yZo] 50 /m z
2o0] 25 i o|t}. wabA] =77} 500 mel 7] 2e ZHe o)
SAAAE A&7l Zgsic)

Fig 50l AFAXAE &3}7] H5te] AL&-% FDM
29| 3DEYEE A5

Fig. 5. FDM 3d printer used for scaffold printing.
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Fig. 6. USB microscope used for scaffold pore shape
photograph.
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Fig. 7. Flow chart of prediction model.

AABAAAL 71E FH &F

d o2 wae Ao
e L

AE B o

[¢) = [
sheiek.

oh A Sl o A olye] 53 wgeh A9 A
S meEsie 89 24 7ol =3 L =
LE o) S A% UE mawolehs 579 &3 &
Qo] ofat 713 Felo) AT AS mEYSAL 713 ]

Journal of KSDT Vol. 19, No. 4, 2020



3.2 QIZX|X|X| 7|2 o|o|X| Hlo]E $F
FDM 4] 3DZE & 2220 mny 57 2 o] Y7t =

o

o AFAAAIE AAetA 22laL Q1A
+ FHIE USB dng o dgsiict a4

AA 9 7]

AA 71E

Fe EF A5 2dS Aetr] flske] 460789 A1FA

AR 713 W olm A ol g3k AFAA
3o 7t &Y 2A5S dolHg & 5, A%
off AMgoiTh ABAXR ] 28 2ACRE

AE A=
e Az}
e 2k,

HE £, o)F £, A& U=, EEolhe 5719 &

USB @& of&3sto] of2f Fejol e

& Bk B9l $4T oplAE oS

AA 71
e A

A2 flske] ARS-ESIT Fig. 8ofli= USB 71H2kE o8-}
of 98 YTAAA 71E FHE =S

Fig. 8. Photographed scaffold pore shape using USB

microscope.

33 7|18 € =% o= 22 H=E

713 ey Bek o= mAS AR Slat Sl
ALoFLS GPU7} Geforce RTX 2080Ti 11GBo|H, CPU+= Intel

Core i70]t}. ™2 2]= DDR4 4GBo|t}. 18]

SZE 0]

+= Window 10 g o] 4| Pycham2: ©1-8-3F 2 TH6).
AFAAA 715 FH &F o5 Zd2 v A9 9

7 g

WA AEE0)7]&8te]A] A9 A4Z, 2020

e oS mdlS Zﬂz}—g—}ﬂ [ 3}_04 /\}%ﬁlﬁi}.

A](Weight)= 1022 @%6‘}3‘;% a3 ewuyg WX
a17] st

F712Q1 %51 2HRegression) = A7 3HA] kot QlE-A]
A 715 Feje o|n)z] glojE& g5 90%, EME 10%
o] ul& 2 FAsto] AFARA 7% e EF oS
95 A2k

s AR o9 7] HS e 4 S ol g
SEW BE, 7HA, vhelejart dAsRIc o] wf o=
EH‘QJ g, 7, Hpelojart EEHE vlg2 o5
H ASARAY] 71 Fef 2ok AA EHEo] 4
4l "J#ZIXIX%H 71% FH A9 AelE u|ttk 7}
TAE 29 =239 F8E] B A gl w4
TE o ]"PE} Hrojol = QIF XA Q) 71E FEf A4

7 2ol Hakehd) 2k A4S ojujai
Table 1] 717 BH&5-2 50008 S3hui A 5003] w9l
25 U8, 715, vholol s ehelrt

Table 1. Cost, weight, bias based training quantity

(Tlf;llr:tllrtl;g Cost Weight Bias
0 5.92065¢ 192.32152 325.18565
500 4.32154¢ 385.18226 234.18126
1000 2.95724e 768.19187 189.32184
1500 2.62879% 853.18762 162.98118
2000 2.50852¢ 951.21545 151.12317
2500 2.20118e 989.15187 137.31481
3000 2.18567¢ 996.94813 12532184
3500 2.18567¢ 996.94813 12532184
4000 2.18567¢ 996.94813 125.32184
4500 2.18567¢ 996.94813 12532184
5000 2.18567¢ 996.94813 125.32184
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Table 2. Precision model performance of pore shape

Data
type Training data Test data
Accuracy
Average 99 % 99 %
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