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(Image Segmentation for Microstructure based on Semi-supervised Learning)
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Abstract :

In order to solve problems such as data collection and expensive labeling work, we proposed an image

segmentation model using semi-supervised and unsupervised learning methods. Since semi-supervised learning is used,

high performance can be achieved even in situations with little ground truth. The proposed model consists of a

segmentation module and a cluster module. The Segment Anything Model (SAM) is used for the segmentation

module. The cluster module uses the k-means clustering algorithm, a representative method of unsupervised learning,

to determine whether components belong to the same class within the microbial image. Finally, by configuring a user

interface, the system was created to return all objects and corresponding components belonging to the same cluster

when the user selects an element that wants to be divided. Both the segmentation module and the cluster module can

use semi-supervised or unsupervised learning to reduce the cost of work such as data collection and labeling, which

has been a problem with the existing image segmentation model.
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AM (Segment Anything Model)
A% g4y 7)dke] ez A2
to] 7hssim, dwrsl Adsol

SO A

e

= 2~ S 5
wdo] #dd ¥ TLY a4

mhmmo
fo HI R
N

ok

52~
zsl—Tj—_o_g 5ls
[e]

[9

i

o Oﬁ
o

N
L
2L

TR D T
._Q,OXLHJIFU

=

>~
to o oo rr

2

[

o

s

o

-

ox

ol

ok

2

>~

>

oo

B

N

N

fo

o ot P~
F iy

4w
>
S -
1
oX,

to

B

to,
offt
e

M

4
ik ( ot

2

ot

z

>

>

oo o
=
N
oz

i
ol ﬂq

o) o ¢

off o
=
AN
N
b
)
b
|
%
o
o

F

1o >
o,
N
N
ol
ol
B
=
B

%
-
BN

L
Moo
=

oo 10
u
L o

tjo 5

>
=
e

o
2

o

t

o
H
o
& T
X

2

i)

]
-
paca
o
H
2 o
Ho

P i
30, 1



308 EXz ot5 g

Il . Segmentation Module

1. SAM (Segment Anything Model)
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Fig. 2. Fine Tuning Model Loss Graph
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Fig. 3. Image Segmentation result
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. Clustering Module

1. K-means clustering &X2|&
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Fig. 6. Segment everything result image
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