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Supplementary Table 1: Number of images and their lath-shaped 
bainite content for each fold of each of the four data sets.

Dataset Fold 0 1 2 3 4

LOM Number of tile images 151 151 151 151 150

Bainite pixel percentage [%] 27 26.3 27.4 31.2 29.8

LOM downscaled Number of tile images 36 36 36 36 35

Bainite pixel percentage [%] 30.6 26.7 25.2 28 25.4

SEM Number of tile images 83 83 83 82 82

Bainite pixel percentage [%] 50.9 58.6 62.3 63.2 60.2

SEM downscaled Number of tile images 27 27 27 27 27

Bainite pixel percentage [%] 50.9 46.8 55.3 55.1 59.5



Supplementary Table 2: Number of images and their lath-shaped bainite 
content for each fold of each of the data sets from tile experiment.

Tile size Fold 0 1 2 3 4

64 Number of tile images 2612 2611 2611 2611 2611

Bainite pixel percentage [%] 27.2 27.7 27.1 27.8 27.5

96 Number of tile images 1020 1020 1020 1020 1020

Bainite pixel percentage [%] 27.0 29.7 27.7 29.3 28.1

128 Number of tile images 653 653 653 653 652

Bainite pixel percentage [%] 27.3 27.2 27.2 28.7 26.9

192 Number of tile images 255 255 255 255 255

Bainite pixel percentage [%] 28.4 28.5 29.0 27.3 28.7

256 Number of tile images 164 163 163 163 163

Bainite pixel percentage [%] 25.8 28.4 27.1 28.5 27.4

512 Number of tile images 41 41 41 41 40

Bainite pixel percentage [%] 27.6 29.0 27.4 29.1 24.1



Vanilla U-Net + Convolution Layer Designations 
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Supplementary Figure 1: Vanilla U-Net architecture.



U-Net VGG16
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Supplementary Figure 2: VGG16 U-Net architecture.



Su
pp

le
m

en
ta
ry

 T
ab

le
 3

: 
D

es
cr

ip
ti

on
 o

f i
n
d
iv

id
u
al

 a
u
gm

en
ta

ti
on

s 
ap

p
li
ed

 fo
r 

v
an

il
la

 U
-N

et
 m

od
el

s 
on

 L
O

M
 im

ag
es
.

A
u
gm

en
ta

ti
on

ty
p

e
D

es
cr

ip
ti

on
:

au
g.

ty
p

e
/

p
ar

am
et

er
(s

)
x
li
m

p

A
ffi

n
e

tr
an

sf
or

m
at

io
n

L
in

ea
r

tr
an

sf
or

m
at

io
n

/
ro

ta
te

,
sh

if
t

an
d

sc
al

e
li
m

it
30

,
0.

1,
0.

1
0.

8
R

ot
at

io
n

90
◦

-
/

-
-

0.
25

R
efl

ec
ti

on
-

/
-

-
0.

25
E

la
st

ic
tr

an
sf

or
m

at
io

n
L

o
ca

l
d
ef

or
m

at
io

n
s

/
al

p
h
a

affi
n
e,

al
p
h
a,

si
gm

a,
ap

p
ro

x
.

0,
15

.8
6,

5.
15

,
T

ru
e

0.
35

O
p
ti

ca
l

d
is

to
rt

io
n

B
ar

re
l

or
p
in

cu
sh

io
n

/
d
is

to
rt

li
m

it
,

sh
if

t
li
m

it
0.

07
,

0.
23

0.
25

T
ab

le
2:

D
es

cr
ip

ti
on

of
in

d
iv

id
u
al

au
gm

en
ta

ti
on

s
ap

p
li
ed

fo
r

va
n
il
la

U
-N

et
m

o
d
el

s
on

S
E

M
im

ag
es

A
u
gm

en
ta

ti
on

ty
p

e
D

es
cr

ip
ti

on
:

au
g.

ty
p

e
/

p
ar

am
et

er
(s

)
x
li
m

p

A
ffi

n
e

tr
an

sf
or

m
at

io
n

L
in

ea
r

tr
an

sf
or

m
at

io
n

/
ro

ta
te

,
sh

if
t

an
d

sc
al

e
li
m

it
30

,
0.

1,
0.

1
0.

8
R

ot
at

io
n

90
◦

-
/

-
-

0.
25

R
efl

ec
ti

on
-

/
-

-
0.

25
E

la
st

ic
tr

an
sf

or
m

at
io

n
L

o
ca

l
d
ef

or
m

at
io

n
s

/
al

p
h
a

affi
n
e,

al
p
h
a,

si
gm

a,
ap

p
ro

x
.

0,
40

.5
2,

7.
77

,
T

ru
e

0.
35

O
p
ti

ca
l

d
is

to
rt

io
n

B
ar

re
l

or
p
in

cu
sh

io
n

/
d
is

to
rt

li
m

it
,

sh
if

t
li
m

it
0.

14
,

0.
42

0.
25

G
au

ss
ia

n
b
lu

rr
in

g
C

on
vo

lu
ti

on
G

au
ss

ia
n

ke
rn

el
/

b
lu

r
ke

rn
el

si
ze

9
0.

2
M

ot
io

n
b
lu

rr
in

g
C

on
vo

lu
ti

on
m

ot
io

n
-b

lu
r

ke
rn

el
/

b
lu

r
ke

rn
el

si
ze

7
0.

2



Su
pp

le
m

en
ta
ry

 T
ab

le
 4

: 
D

es
cr

ip
ti

on
 o

f a
u
gm

en
ta

ti
on

s 
ap

p
li
ed

 fo
r 

U
N

et
-V

gg
16

 m
od

el
s.

A
u
gm

en
ta

ti
on

ty
p

e
D

es
cr

ip
ti

on
:

au
g.

ty
p

e
/

p
ar

am
et

er
(s

)
x
li
m

p

A
ffi

n
e

tr
an

sf
or

m
at

io
n

L
in

ea
r

tr
an

sf
or

m
at

io
n

/
ro

ta
te

,
sh

if
t

an
d

sc
al

e
li
m

it
45

,
0,

0.
2

0.
7

R
efl

ec
ti

on
-

/
-

-
0.

5
E

la
st

ic
tr

an
sf

or
m

at
io

n
L

o
ca

l
d
ef

or
m

at
io

n
s

/
al

p
h
a

affi
n
e,

al
p
h
a,

si
gm

a,
ap

p
ro

x
.

0,
40

,
6,

T
ru

e
0.

5
G

ri
d

D
is

to
rt

io
n

L
o
ca

l
d
ef

or
m

at
io

n
s

/
n
u
m

st
ep

s,
d
is

to
rt

li
m

it
5,

0.
2

0.
5

G
au

ss
ia

n
b
lu

rr
in

g
C

on
vo

lu
ti

on
G

au
ss

ia
n

ke
rn

el
/

b
lu

r
ke

rn
el

si
ze

7
0.

2
M

ot
io

n
b
lu

rr
in

g
C

on
vo

lu
ti

on
m

ot
io

n
-b

lu
r

ke
rn

el
/

b
lu

r
ke

rn
el

si
ze

5
0.

2
G

au
ss

ia
n

n
oi

se
-

/
va

r
li
m

it
(1

0,
50

)
0.

2
C

on
tr

as
t

-
/

li
m

it
0.

15
0.

7
B

ri
gh

tn
es

s
-

/
li
m

it
0.

1
0.

7



Supplementary Table 3: Class-averaged I oU f or the different f olds f or two exemplary models.
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Supplementary Figure 4: Grad-CAM maps indicating image regions 
that dictated the decision of the Vanilla U-Net network with respect 
to the background class. The individual panel captions refer to the 
specific network layer for which the activation map is computed (see 
Supplemental Figure 1).

(4.1) down1.convr1 (4.2) down1.convr2 (4.3) down2.convr1

(4.4) down2.convr2 (4.5) down3.convr1 (4.6) down3.convr2

(4.7) down4.convr1 (4.8) down4.convr2 (4.9) center.0



(4.10) center.1 (4.11) up1.convr1 (4.12) up1.convr2

(4.13) up2.convr1 (4.14) up2.convr2 (4.15) up3.convr1

(4.16) up3.convr2 (4.17) up4.convr1 (4.18) up4.convr2



(4.19) output.seg.mask

Supplementary Figure 5: Grad-CAM maps indicating image regions 
that dictated the decision of the Vanilla U-Net network with respect 
to the foreground class. The individual panel captions refer to the 
specific network layer for which the activation map is computed (see 
Supplemental Figure 1).
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Supplementary Figure 6: Grad-CAM maps indicating image regions 
that dictated the decision of the VGG U-Net network with respect to 
the background class. The individual panel captions refer to the 
specific network layer for which the activation map is computed (see 
Supplemental Figure 1 and 2).
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Supplementary Figure 7: Grad-CAM maps indicating image regions 
that dictated the decision of the VGG U-Net network with respect to 
the foreground class. The individual panel captions refer to the specific 
network layer for which the activation map is computed (see 
Supplemental Figure 1 and 2).
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