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(Centering Direction Classification System for Discharge Area
Segmentation based on Catheter Manufacturing)
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Abstract : This paper proposes a vision-based centering direction inference system designed to enhance the accuracy
of equipment alignment during the initial setup phase of catheter manufacturing. This system addresses the challenges
of centering tasks that are prone to human error and variability, aiming to significantly improve the reliability and
efficiency of the production process. Through the construction of a comprehensive catheter centering dataset, this study
employs the advanced capabilities of the SAM2 (Segment Anything Model 2) to extract precise mask data from
catheter material extrusion sequences. These masks provide detailed insights into the positional changes from the initial
to the final frame, which are essential for inferring the accurate centering direction. The algorithm developed
categorizes the centering direction into three distinct classes: Normal, ‘Right’, and ‘Left. It demonstrates robust
performance with an accuracy of approximately 88.8% showcasing the system's effectiveness across different material
types. This level of accuracy is crucial for ensuring the quality and consistency of catheter products. Moreover, the
paper discusses the potential for future research to expand the application of the SAM?2 algorithm to enhance
centering precision for a broader range of materials and catheter shapes. The ongoing development of this technology
is expected to further automate and refine manufacturing processes, pushing the boundaries of what is currently
achievable in high-precision manufacturing environments. The implementation of such advanced manufacturing
technologies not only streamlines production but also facilitates a shift towards smarter manufacturing practices.

Keywords : Catheter Manufacturing, Centering Direction Classification, Segmentation Anything Model 2, Vision-based
Centering System, Data-Driven Manufacturing

= B gAe A SUEsh FoHe A7 ofEsH, of
2 Qs A Ze&AN AF F4do] 4B E FAEE H
g 7]7] Az BopoA o] AFEE T 9= FHHE = FAZE Ak 53], At vz FoE Asrh A4
therst F0 o e |7 AN 2o AYro AFRgS @ og AF AFor oold F U AT AFE Hx
Tk (1. A4 HHE Az QoA A AP e vk ld 2 3
o] 7] Au] 24 WAl AU MY o] WA o) oleld TAE aAsty] As) vl AlAE dEoto] A2
o} AEY Ao HE BB £x7 E2E u 57} dolHE 7oz 3 %s A wyse] dFHn
AMo T EZHLE o] B T/} FAsHA 445 Art [4]. &8 A 2= ERFL (Edge—Region Focal Loss)
AL Fus Agsts= e ouath 7)o Y W of 7Iwkgh o #ek WS ARESte] FhEIE & sl
MEL fRE S5ow oFoldw T oldd +¥ x A #A9 Y ARE FAse PHe ST TR
S , , S Ageld dE FAAA £A A9 4EE FARe
Renivad S, 6, 2001, Revied: S 27, W01 Accomed Ot 9L 204 24 34 Auol o mUHPE sbssbl sk oln
{Regéag}?néufaeri} Choi: Korea Institute of Industrial Technology [5l. £ o2 d3zs F 719 M2 A}&se] JbHE
S. H. Jeong: Korea University of Engineering and Education. (Assis. Prof.) BB 7452 A5y Yste] TAHF AALS o]LEE
%éch%m@?’ (g.enli‘;.)r %ﬁgéarlghei) Won: Korea Institute of Industrial BT Ty T 9ut 6 o] WS HE ouAd] FA
e o o o i e o of e Ko bt 07 $o) $¥sn TR R4S Ageel 4B A%
support of the Korea Institute of Industrial Technology under the Practical 2 FA3E= wolt) Xt V&Y AFEL JHHE o
Application and Technology Support Project (KITECH-JA-240008). This - _ _ _
research was supported by ”Regional Innovation Strategy (RIS)” thrqugh = 7—][' = ‘71’“7@ Oﬂ T2 i@% ‘3&‘71“—7’— 9)\-0—‘3% 7]'5}] Ei _/,\_ZHE
e e oy (o (N fonded b the MiSty e geysh 917 wske FHHOoE oSl A B

© IEMEK J. Embed. Sys. Appl. 2024 Dec. 19(6) 291-298
ISSN : 1975-5066
http://dx.doi.org/10.14372/IEMEK.2024.19.6.291



292 7B =S

=)
N

S
e
tlo ot
o
o B
e
i
S
=2,
=
2

i)
o,
%

ot
M
el
>

>4

of

o ™
ey
0

2 o
o
o
=)
TN

> oo

LA
i

r,
[ & oX rlo

oﬁL‘ o oX

2
N
_

ox po,
(o

N

[

o

o

=
= 2

o
fol T

PN
]
oX, %9
o
s B
o o o
k1

N
-

2 2y 2 o

£
> >
-
i)

2@ oox 1o

RO to
IR D O 1)

fo 2 o e g
i to

i)
p‘ﬂ
x4
1y

oA+ izﬂ4 A=
Aste] AE
Lol e At
Eay-E E}%ﬂP 2o o] Al
ol & 4 JEE Foundation Model?!
SAM?2 (Segment Anything Model 2)& A&} [7, 8l
Foundation Model& Al4-3t= olf+ 7HHEH aAe A4
e 127]' sty Wige] BE Afdl gty %S A
g 5 Aste AL AEgol At wEhA o] st
z]_TOI_E_ﬂ E].Okﬁl )\XH,] ’\]i’\ o]u];(]oﬂ J_/Hv_ oﬂg:] 23t
o] 7bsd SAM 28 &3 £8H ¢F &A HoHE F
Y 27|

dol, AEe TA M) wel

ok
o o «
z 1
o

oo o o &

e TS
. B

zo [
OE.—E‘O}‘_,E

ol
ol
=
N
=
3
v

o

.

l>
atit)
|
NG
E
i)
>
BN
-
>
oo
i)
ro i

[ S

HHE Az AL R 717 Az HoplA 53 ¥e
AWz} dP4e aTath e e AYe Adg)
L oor A7) 1 Az AR AR ez B4
oA A7 AL F 4 97 WEel Az 27 Bl
Aoe AEYe AFe 4T A5 wdds o 44
49l ojatg A J1Ee) AEeY ESe] FEow ofF
AT Yt FAL, AR FUE Aojoq WA
ARz sl NS LTIl AT At

B RN oo 2o B dolEMle] glvl wiol
T 17} go] B At BEW 2AE T ok A
B Az 34404 44 dolgg ASael Mg dolHAl
& pyaglon, dolg A5 AR A4 X A

d0
o
fm
iy
0Q
12
w2

AT

M FEERT

S

ook
AT

7 Alag

E 1. 7HHE M= HolgA 55 2 T
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Fig. 1. Centering direction classification algorithm architecture
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