1 epoch_middle_dense

g
E2

n_neighbors=5 n_neighbors=10 n_neighbors=15 n_neighbors=20

n_neighbors=30 n_neighbors=35 n_neighbors=40 n_neighbors=45

A~

n_neighbors=55 n_neighbors=60 n_neighbors=65 n_neighbors=70

o i

A\
¢4

n_neighbors=80 n_neighbors=85 n_neighbors=90 n_neighbors=95

Figure S1

2T
n_neighbors=25

p!tﬂaa’

n_neighbors=50

n_neighbors=75

n_neighbors=100

) mput: | [(None, 180, 180, 3)]
conv2d_input: InputLayer

output: | [(None, 180, 180, 3)]

npur: (None, 180, 180, 3)
conv2d: Conv2D
output: | (None, 178, 178, 200)

input: | (None, 178, 178, 200)
output: | (Nene, 176, 176, 200

conv2d_1: Conv2D

input: | (None, 176, 176, 200) |
output: I (None, 88, 88, 200) ]

max_pooling2d: MaxPooling2D

input: | (None, 88, 88, 200)

‘ conv2d_2: Conv2D

output: | (None, 86, 86, 128)

(None, 86, 86, 128)

conv2d_3: ConvID ~
(None, B4, 84, 128)

inpur: | (None, 40, 40, 64)
conv2d_5: Conv2ZD
- output: | (None, 38, 28, 64)

input: | (None, 38, 38, 64)

max_pooling2d_2: MaxPooling2Dr

output: | (None, 19, 19, 64)
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input: | (None, 19, 19, 64)

conv2d_6: Conv2D

output: | (None, 17, 17, 32)

input: | (None, 17, 17, 32)

conv2d_7: ConvZD

output: | (None, 15, 15, 32)

- | input: | (None, 15, 15, 32) |
- | output: | (None, 7, 7, 32) |

max_pooling2d_3: MaxF

inpur: | (None, 7, 7, 32)

conv2d_B: Conv2D
output: | (None, 5, 5, 16)

(None, 5, 5, 16)
output: | (None, 3, 3, 16)

| conv2d_9: Conv2D

inpur: | (None, 3, 3, 16)

ling2d_4: MaxPooling2D
MR posingEd_: Moo mEs L [t | (None, 1, 1, 16)

. l input: | (None, 1, 1, 16) |
gePoaling2D l output: | (Nene, 16) |

global_average_pooling2d: Global

input: | (None, 16)
dense: Dense
output: | (None, 128)
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outputs
information(128)

inpur: | (None, 128)
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input: | (None, 128)
dense_1: Dense
output: | (None, 128)
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input: | (None, 128)
dense_2: Dense P 0
output: | (None, 64)

imput: | (None, 64)

dropout_1: Dropout |
output: | (None, 64)

input: | (None, 64
dense_3: Dense o ! 2
output: | (None, 3)
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Last middle dense

conv2d_input: InputLayer

mput: | [(None, 180, 180, 3)]

output: | [(None, 180, 180, 3)]

I

‘ conv2d: Conv2D

npur: (None, 180, 180, 3)
output: | (None, 178, 178, 200)

conv2d_1: Conv2D

output: | (Nene, 176, 176, 200

(Nene, 178, 178, 200)

nput:

input: | (None, 176, 176, 200) |

max_pooling2d: MaxPooling2D

output: I (None, 88, 88, 200) ]

‘ conv2d_2: Conv2D

input: | (None, 88, 88, 200)

output: | (None, 86, 86, 128)

conv2d_3: ConvID

(None, B6, 86, 128)
(None, B4, 84, 128)

conv2d_5: Conv2D

inpur: | (None, 40, 40, 64)
output: | (None, 38, 28, 64)

max_pooling2d_2: MaxPool

input: | (None, 38, 38, 64)

ing2Dy

output: | (None, 19, 19, 64)

'

conv2d_6: Conv2D

input: | (None, 19, 19, 64)

output: | (None, 17, 17, 32)

conv2d_7: ConvZD

input: | (None, 17, 17, 32)

output: | (None, 15, 15, 32)

ary | input: | (None, 15, 15, 32) |

max_pooling2d_3: MaxF

- | output: | (None, 7, 7, 32) |

| conv2d_B: Conv2D

inpur: | (None, 7, 7, 32)

output: | (None, 5, 5, 16)

| conv2d_9: Conv2D

(None, 5, 5, 16)
output: | (None, 3, 3, 16)

inpur: | (None, 3, 3, 16)

ling2d_4: MaxPooling2D
MR posingEd_: Moo mEs L [t | (None, 1, 1, 16)
" ) l input: | (None, 1, 1, 16) |
global_average_pooling2d: Global gePooling2D

l outpur: | (None, 16)

dense: Dense

input: | (None, 16)
output: | (None, 128)

| dropout: Dropout

inpur: | (None, 128)
output: | (None, 128)
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put: | (None, 128)

dense_1: Dense

output: | (None, 128)

I

dense_2: Dense

input: | (None, 128)
output: | (None, 64)

layer
outputs
information(64)

>

dropout_1: Dropout |

imput: | (None, 64)

output: | (None, 64)

input: | (None, 64)

dense_3: Dense

output: | (None, 3)
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. input: | [(None, 180, 180, 3)]
conv2d_input: InputLayer

output: | [(None, 180, 180, 3)]

. R E M inpur: | (None, 180, 180, 3)
conv2d: Conv2D
output: | (None, 178, 178, 200)

input: | (None, 178, 178, 200)
output: | (Nene, 176, 176, 200

conv2d_1: Conv2D

input: | (None, 176, 176, 200) |
output: | (None, B3, B8, 200) |

max_pooling2d: MaxPooling2D

input: | (None, 88, 88, 200)

conv2d_2: Conv2D
output: | (None, 86, 86, 128)

(None, B6, 86, 128)
(None, B4, 84, 128)

conv2d_3: ConvID

'

input: | (None, 19, 19, 64)

conv2d_6: Conv2D

output: | (None, 17, 17, 32)

input: | (None, 17, 17, 32)

conv2d_7: ConvZD

output: | (None, 15, 15, 32)

- | input: | (None, 15, 15, 32) |
- | output: | (None, 7, 7, 32) |

max_pooling2d_3: MaxF

inpur: | (None, 7, 7, 32)

conv2d_B: Conv2D
output: | (None, 5, 5, 16)

(None, 5, 5, 16)

conv2d_9: Conv2D
output: | (None, 3, 3, 16)

inpur: | (None, 3, 3, 16)

ling2d_4: MaxPooling2D
MR posingEd_: Moo mEs L [t | (None, 1, 1, 16)

) ) l input: | (None, 1, 1, 16) |
global_average_pooling2d: Global gePooling2D
l outpur: | (None, 16) |

input: | (None, 16)
dense: Dense
output: | (None, 128)

>

first dense layer
outputs
information(128)

inpur: | (None, 128)

d e Dy 1
|mpuu Topa output: | (None, 128)

input: | (None, 128)
dense_1: Dense
output: | (None, 128)

I

input: | (None, 128
dense_2: Dense P d — )
output: | (None, 64)

imput: | (None, 64)
output: | (None, 64)

dropout_1: Dropout |

input: | (None, 64
dense_3: Dense o ! 2
output: | (None, 3)
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Last middle dense
layer

conv2d_input: InputLayer

input: | [(None, 180, 180, 3)]

output: | [(None, 180, 180, 3)]

I

‘ conv2d: Conv2D

npur: (None, 180, 180, 3)

output: | (None, 178, 178, 200)

conv2d_1: Conv2D

input:
output: | (Nene, 176, 176, 200

(Nene, 178, 178, 200)

‘ conv2d_2: Conv2D

] ) input: | (None, 176, 176, 200) |
max_pooling2d: MaxF g2D =
output: | (None, B8, B8, 200) |
input: | (None, 88, 88, 200)

tput: | (None, 86, 86, 128)

conv2d_3: ConvID

(None, B6, 86, 128)
(None, B4, 84, 128)

'

input: | (None, 19, 19, 64)

conv2d_6: Conv2D

output: | (None, 17, 17, 32)

input: | (None, 17, 17, 32)

conv2d_7: ConvZD

output: | (None, 15, 15, 32)

max_pooling2d_3: MaxF

ary | input: | (None, 15, 15, 32) |

| output: | (None, 7, 7, 32) |

| conv2d_B: Conv2D

(None, 7, 7, 32)
output: | (None, 5, 5, 16)

inpur:

| conv2d_9: Conv2D

(None, 5, 5, 16)
output: | (None, 3, 3, 16)

max_pooling2d_4: MaxPooling2D

inpur: | (None, 3, 3, 16)

output: | (None, 1, 1, 16)

global_average_pooling2d: Global

. l input: | (None, 1, 1, 16) |
ooling2D l outpur: | (None, 16) |

>

outputs
information(64)

1

dense: Dense

input: | (None, 16)
output: | (None, 128)

| dropout: Dropout

inpur: | (None, 128)
output: | (None, 128)

-

dense_1: Dense
oL

input: | (None, 128)
itput: | (None, 128)

-

dense_2: Dense

input: | (None, 128)
output: | (None, 64)

dropout_1: Dropout |

imput: | (None, 64)

output: | (None, 64)

dense_3: Dense

input: | (None, 64)
output: | (None, 3)
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mput: | [(None, 180, 180, 3)]

conv2d_input: InputLayer
[(None, 180, 180, 3)]

output:

I

input: | (None, 180, 180, 3)

(None, 178, 178, 200)

conv2d: Conv2D
output:

input: | (None, 178, 178, 200)
output: | (Nene, 176, 176, 200

conv2d_1: Conv2D

input: | (None, 176, 176, 200) |
output: I (None, 88, 88, 200) ]

max_pooling2d: MaxPooling2D

‘ conv2d_2: Conv2D

conv2d_3: ConvID

output: | (None, 84, 84, 128)

input: | (None, 84, B4, 128)
output: | (None, 42, 42, 128)

max_pooling2d_1: MaxPooling2D

|

input:

(None, 42, 42, 128)
(None, 40, 40, 64)

[ conv2d_d4: Conv2D

inpur: | (None, 40, 40, 64)
conv2d_5: Conv2ZD
- output: | (None, 38, 28, 64)

input: | (None, 38, 38, 64)

max_pooling2d_2: MaxPooling2Dr

output: | (None, 19, 19, 64)

'

input: | (None, 19, 19, 64)

conv2d_6: ConvID T
output: | (None, 17, 17, 32)

input: | (None, 17, 17, 32)

conv2d_7: ConvZD

output: | (None, 15, 15, 32)

- | input: | (None, 15, 15, 32) |
- | output: | (None, 7, 7, 32) |

max_pooling2d_3: MaxF

inpur: | (None, 7, 7, 32)

conv2d_B: Conv2D
output: | (None, 5, 5, 16)

(None, 5, 5, 16)

conv2d_9: Conv2D
output: | (None, 3, 3, 16)

inpur: | (None, 3, 3, 16)

ling2d_4: MaxPooling2Dy
TR ROOTIEE S R output: | (None, 1, 1, 16)

)

global_average_pooling2d: Global

D l input: | (None, 1, 1, 16) |

gePooling?

l outpur: | (None, 16)

input: | (None, 16)
dense: Dense ”

first dense layer
outputs
information(128)

>

output: | (None, 128)

inpur: | (None, 128)

d e Dy 1
|mpuu Topa output: | (None, 128)

input: | (None, 128)
dense_1: Dense
output: | (None, 128)

I

input: | (None, 128)
dense_2: Dense P =
output: | (None, 64)

imput: | (None, 64)

dropout_1: Dropout |
output: | (None, 64)

input: | (None, 64)

dense_3: Dense
(Nene, 3)

output:
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Last middle dense
layer

) mput: | [(None, 180, 180, 3)]
conv2d_input: InputLayer

output: | [(None, 180, 180, 3)]

I

npur: (None, 180, 180, 3)

conv2d: Conv2D P
output: | (None, 178, 178, 200)

input: | (None, 178, 178, 200)
output: | (Nene, 176, 176, 200

conv2d_1: Conv2D

input: | (None, 176, 176, 200) |
output: I (None, 88, 88, 200) ]

max_pooling2d: MaxPooling2D

input: | (None, 88, 88, 200)

‘ conv2d_2: Conv2D

output: | (None, 86, 86, 128)

(None, 86, 86, 128)

conv2d_3: ConvID ~
(None, B4, 84, 128)

inpur: | (None, 40, 40, 64)
conv2d_5: Conv2ZD
- output: | (None, 38, 28, 64)

input: | (None, 38, 38, 64)

max_pooling2d_2: MaxPooling2Dr

output: | (None, 19, 19, 64)

'

input: | (None, 19, 19, 64)

conv2d_6: Conv2D

output: | (None, 17, 17, 32)

input: | (None, 17, 17, 32)

conv2d_7: ConvZD

output: | (None, 15, 15, 32)

- | input: | (None, 15, 15, 32) |
- | output: | (None, 7, 7, 32) |

max_pooling2d_3: MaxF

inpur: | (None, 7, 7, 32)

conv2d_B: Conv2D
output: | (None, 5, 5, 16)

(None, 5, 5, 16)

conv2d_9: Conv2D
output: | (None, 3, 3, 16)

inpur: | (None, 3, 3, 16)

ling2d_4: MaxPooling2D
MR posingEd_: Moo mEs L [t | (None, 1, 1, 16)

)

D l input: | (None, 1, 1, 16) |

lobal_average_pooling2d: Global gePooling
g ep & o lnmplu:l (None, 16)

input: | (None, 16)
dense: Dense
output: | (None, 128)

inpur: | (None, 128)

d e Dy 1
|mpuu Topa output: | (None, 128)
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put: | (None, 128)
dense_1: Dense
output: | (None, 128)

I

input: | (None, 128)
dense_2: Dense P 0
output: | (None, 64)

imput: | (None, 64)

outputs
information(64)

>

dropout_1: Dropout |
output: | (None, 64)

input: | (None, 64
dense_3: Dense o ! 2
output: | (None, 3)




first middle dense layer outputs information(128)
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last middle dense layer outputs information(64)
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Scoring performance with the Forced correction filter
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Figure S3



Simple GUI based on standard Python interface tkinter

“ Welcome to Gl-SleepNet

na| train SleepStagePlot

select the dat file | '

channel number of EEG:
channeinumber of EMG:
select the folder | '
create folder
Start Analyzing Data
plot plot plot
EMGEEEGs EMGEEEG EMGAEEGAEEGS

= Welcome to Gl-SleepNet

Calculation Processing® Plotting tr2in SleepStagePlot
the dataset folder you have prepared ' [ ________ select the dataset folder ||

@ create the Model

@ compile the model

the epochs you want to trian

@  train the network

the folder to save train record select the folder

® create record folder

@ save train hS record

= Welcome to Gl-SleepNet

Calculation Processing® Plotting train SleepStagePlot

the hs file you saved ' | select the h5 file |
the folder you want to predict l select the folder I

predict

Figure S4




