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Ŝ

,&

I

P̂

P3

#&

I

,,

^

P%

P3

#,

^

,

*

(

)

*

%

!

*W

#

cê

&

S

,

I

,

^

,

%

a�P�FD~

,

hi~

,

g]~

,

�Ë~h4eê`}X

$

àá¹É

!

S

$

I

$

^

$

%

#

'

*

)

$

*

+

W

%

,uJÀ%'`JÀj]

$

��Nô`Àr)

�®>AI

$

HIêð�

ACh

*

)

$

)2#

+

W

$

2r@ð

JNô

!

'

$

&

$

,

$

*

#

h

!

)2>

$

)2"

$

)2W

$

)2"

#%

Û

(

3h

)2!

�

$

À_2��ô�d

$

X?

].(C:

>u;w

ã']uvw

!

*W

#

|È�î

%

��í×kI` ¡

�ô

$

h

]@:@;*)I

kPñµ�`

].(C:

��

F

�

ËAú

,

!ú

#)

�âA0

$

h

]@:@;#I

kPñµ�

`

].(C:

��

#

�ËAú

,

!ú

!)

�âA0

%

u

â

AC

éaÈ`µ¶9:

!

S

$

I

$

^

$

%

#

3h)

h

!

)2#

$

)2#

$

)

$

)

#$

ÕÖE``µ�

].(C:

h

3

%

!)

`Ê÷��

�k

#

ê=G3�

%

­k

#

ê��¹O

$

].(C:

h

"

�ô�dk_¨f%Hñ÷u

642.6

']`|

È�î

%

S
E

I
R

0.5

0.4

0.3

0.2
y

x

0.1

0.0
0 10 20

LSODE

!

@

#

]@:C;*)I

!

x

y

0.5

0.4

0.3

0.2

0.1

0.0
0 10 20

S
E

I
R

LSODE

!

^

#

]@:C;#I

!

x

y

0.5

0.4

0.3

0.2

0.1

0.0
0 10 20

S
E

I
R

LSODE

!

9

#

]@:C;#I(

k

#

!

].(C:

1Oâ

642.6

']`��

].(C:

>u;wã']`1�üºOk

F

%

Ï

kê`

W

�S�1�üº¹É

$

h

"

�ô�dk

$

].(C:

`Pñ_�âu;wã']

%

DRNet ResNetDenscNetBPNN

×10�5

20

5

15

10

8.5e'057.2e'062.5e'05 2e'05

0.000142.7e'05 5e'05 5.4e'05

0.000235.5e'05 8e'05 7.8e'05

!

@

#

U64

DRNet ResNet DenscNetBPNN

×10�3
12
10
8
6
4
2

0.005 5 0.007 8 0.007 3 0.013

0.004 1 0.004 4 0.005 9 0.008 9

0.001 9 0.004 2 0.003 4 0.006 9

!

^

#

U/4

DRNet ResNetDenscNetBPNN

×10�2

8

2

6

4

0.0280.007 0.019 0.015

0.0990.021 0.034 0.026

0.0790.025 0.04 0.034

!

9

#

U/V4

DRNet ResNetDenscNetBPNN

×10�2
99
98
97
96
95

93
940.98 0.97 0.97 0.92

0.99 0.98 0.98 0.95

1 0.99 0.99 0.97

!

P

#

.

!

k

F

!

].(C:

>

.CN(C:

,

]CHNC(C:

,

eV((

1Oâ

642.6

']`1�üº

ECE

!

T/

:

1+41-FP/&4%,,"

R.

!)

KL

!)

+S

$

GEâea:'1O89`

È(´ô)�

$%&:COO@

h89NOûÞNOÝv

�;~÷:(`

$%&:COO@

']

%

hâ']êñò

vwéNO~ûÞNO~×Ø`×kfO�

$

<

$%&:COO@

']pk

0%

D

AN:A9

�

$

¡Þ

0%

D

AN:A9;$%&:;

COO@

']

$

Zea:'^<

&

P4

P3

#

@4

!

*

,

4

*

#

,

04

5

P

5

P3

#,

M

5

!

*

)

5

$

#

)

74

(

)

*

5

!

*#

#

ð�J

0%

D

AN:A9;$%&:COO@

vw

$

��Àr)A

Ir@�S

!

@

$

M

$

0

$

7

$

*

$

$

#

h

!

*2*

$

)2W

$

)2!

$

)2)"

$

=)

$

")

#$

ACh

*

)

$

")

+

c

*

)

$

F

+%

Û

(

3h)2#

�

$

À_

2��ô�d

$

X?

].(C:

>u;wã']uvw

!

*#

#

|È�î

%

��í×kI` ¡�ô

$

h

]@:@;

*)I

kPñµ�`

].(C:

��

"

�ËAú

,

!ú

!)

�âA0

$

h

]@:@;#I

kPñµ�`

].(C:

��

"

�ËAú

,

!ú

#)

�âA0

%

uâ

AC

éaÈµ¶

9:

*

)

h

!

!#

$

!

#$

ÕÖE``µ�

].(C:

h

3

%

#)

`Ê÷���k

>

3�

%

k¹O

$

].(C:

h

"

�ô

�dk_¨f%Hñ÷u

0%

D

AN:A9;$%&:COO@

']`

<>

!

#

#

! !

g�

$

A

&

7â

].(C:

`�ea:'']�î>ÒÓÊ÷:B



|È�î

%

DRNet
LSODE

6

7

5

4

3

2
10 20 30

x

y

!

@

#

]@:C;*)I

!

7

6

5

4

3

2
10 20 30

x

y
DRNet
LSODE

!

^

#

]@:C;#I

!

7

6

5

4

3

2
10 20 30

x

y

DRNet
LSODE

!

9

#

]@:C;#I(

k

<

!

].(C:

1Oâ

0%

D

AN:A9;$%&:COO@

']`��

].(C:

>u;wã']`1�üºOk

>

%

Ï

kê

W

�S�1�üº¹É

$

h

"

�ô�dk

$

].;

(C:

`Ê÷Ä��âu;wã']

%

DRNet ResNet DenscNetBPNN

×10�2
8
7
6

1

5
4
3
2

0.0210.006 7 0.007 7 0.007 9

0.0510.011 0.019 0.026

0.080.02 0.026 0.03

!

@

#

U64

DRNet ResNetDenscNetBPNN

×10�2
20
18
16
14
12

6
8
10

0.091 0.12 0.11 0.21

0.068 0.088 0.082 0.14

0.054 0.06 0.055 0.1

!

^

#

U/4

DRNet ResNet DenscNetBPNN

×10�3
16
14
12
10
8
6

0.0090.005 5 0.005 5 0.005

0.0120.006 2 0.008 5 0.007 2

0.0160.008 5 0.016 0.011

!

9

#

U/V4

DRNet ResNetDenscNetBPNN

×10�2
99.75
99.50
99.25
99.00
98.75

98.25
98.501 0.98 0.99 0.99

1 1 1 0.99

1 1 1 1

!

P

#

%

!

k

>

!

].(C:

>

.CN(C:

,

]CHNC(C:

,

eV((

1Oâ

0%

D

AN:A9;$%&:COO@

']`1�üº

!

ECG

!

6´}�ê\]Cu

Ïk

"

,

k

#

,

k

<

¹O

$

A$ô�d

]@:@;#I

>

]@:@;*)I

ÕÖÍ

$

].(C:

uvw9:5�`Ê÷Q

û

06,]4

ëC¡Þ`NñQ¨<lÈ

$

Pí

].;

(C:

:B¨f%Hñ÷u']`|È�î

$

Ã�u

9:5�öR)ÊÊ÷`ÓE

%

­k

W

,

k

F

,

k

>

ê`S�1�üº¹O

$

].(C:

h

!

�ô�dk`

Ê÷Ä�_»�÷

.CN(C:

$

]CHNC(C:

>

eV((

$

2

©ÅXâ+¼`�ea:'vw

$

].(C:

hë+¼

�ea:'vwk`1�üº_Xu;wã']ô

f

$

Ú(Pí

].(C:

hÚ;�ô�*'`.«Ò

$

Hñ÷uvw']`ô�Ä�Ê÷

$

ôPñ~

].;

(C:

:Bu×Yvw']�î>ÒÓÊ÷`��¤

¼

%

hRõ%:ì

$

A$

]@:@;#I(

ÕÖ`

].(C:

nü¼Ó�3Ò2

$

o[�üÃ�ef`Ê÷Ä�

$

_:45\âu;wã']

$

ÍPí

].(C:

Ã�¨

f`Rõ%ÌÍ¼Ó

%

h

"

��K']ê

$

Ïô�d

]@:@;#I

Þ

]@:@;

*)I

$

µ�

].(C:

��`ËAúô

+

>!úâA0

ô�

*

5FÚ(

)

©hô�d

]@:@;*)I

`Ê÷Ä�

q�âZh

]@:@;#I

`Ê÷Ä�

$

ÍPí¹M#$

<pô�d*'`:B;6

].(C:

`Ê÷Ä�

%

o[uâüívwtÂ

$

(¡(�d÷ô�`_!

[2(`

$

2©­k

#

,

k

<

,

k

=

ê`S�1�üº

¹O

$

Û']Ä�rAü��

$

(8<pd÷ô�d

*'u;�Ê÷Ä�`¤�¨<�/

%

G

!

6Í

!"89÷ld�5wã

].(C:

u×Yvw

öR']|È�î2Hñ9:5�Ê÷`°±

%

h

�K']1Oê

$

].(C:

¹Hñmv

06,]4

ëC

ôQ / ` � ß � �

$

Ê ÷ Ä � � â

.CN(C:

,

]CHNC(C:

>

eV((

$

2©hë+¼vwk

$

].(C:

`S�1�üºíå�âu;wã']

)

hìu¨

\õ%`ÌÍ�

$

].(C:

`¼Óî�~ñ(8Ò

2

$

Xñ~÷¨f`Rõ%ÌÍÓE

%

Í<´Od

÷ô�89@�ËÌw@Ú°W`vw;G÷1`

�¤:B

%

\�FG

*

*

+

!

U,.4(,;6/02(/6]

$

e46/]/;V,.7/64

$

0qV4L;

,.,L3,+/

$

C:@&'6

E

?̂%&A9.C

D

OCNNA%HS%OU@OAHC$C;

BA9&CN

*

+

+

'21/3;V@

Q

CON,H0AHC

$

!)*#

$

W>

!

*F

#&

!*);!*F'

*

!

+

e,(5/.]+

$

02V6,( J'/K:%?@:CP.CTCONC4H

D

A;

HCCOAH

D

%S(%H&AHC@O]

E

H@?A9@&6

E

N:C?N

*

+

+

'VO%9CCP;

AH

D

N%S:BC(@:A%H@&/9@PC?

E

%S69ACH9CN%S:BC-HA:CP

6:@:CN%S/?COA9@

$

!))<

$

*)W

!

!W

#&

==W";==W>'

*

"

+

1-+22Y

$

Y/G/6/Y27

$

2(/e/8

$

C:@&'VOCPA9:A%H

@HP3&@NNASA9@:A%HAH4

f

K@:A%H;1OCC3%&&C9:ATC U%:A%H

]

E

H@?A9N

*

+

+

'V0%63%?

Q

K:@:A%H@&eA%&%

DE

$

!)*>

$

*W

!

**

#&

C*))F#W#'

*

W

+

��%

$

¦s

'

1]n9]opebäÊ÷Ê*`ë

+¼ñò:B

*

+

+

'

êèc)

&

ô)

$

!)!*

$

#*

!

>

#&

*!F<;*!<>'

*

#

+

02_

$

Y-0/(]/2$40-+

$

LJ/(56

$

C:@&']@:@;

POATCH4N:A?@:A%H%S3,$2];*=3%??KHA:

E

VOCT@&CH9C

:BO%K

D

BG@N:Ca@:CO;e@NCP4

Q

APC?A%&%

DE

*

+

+

'69ACH9C

%S:BC7%:@&4HTAO%H?CH:

$

!)!*

$

<>=

&

*W<=W<'

*

F

+

M2(7

$

G-Y

$

_2-]']@:@]OATCH5%TCOHAH

D

4

f

K@;

:A%HN /

QQ

O%̀A?@:A%H -NAH

D

]CC

Q

(CKO@& (C:a%OIN

*

+

+

'+%KOH@&%S3%?

Q

K:@:A%H@&VB

E

NA9N

$

!)*=

$

"=#

&

F!);

F"#'

*

<

+

6-G J

$

3J,-36

$

_2-]e']CC

Q

0C@OHAH

D

%SeA%;

&%

D

A9@&U%PC&NSO%?]@:@

&

/

QQ

&A9@:A%HN:%,]4 U%P;

C&N

*

+

+

'eK&&C:AH%SU@:BC?@:A9@&eA%&%

DE

$

!)!*

$

>"

!

"

#&

>>

$%&'())*

!)!!

+



*;*='

*

>

+

LJ/(5 80

$

72/( 8V

$

Y,(5 8

$

C:@&'.CNAPK@&

]CHNC(C:a%OIS%O2?@

D

C6K

Q

CO;.CN%&K:A%H

*

3

+--

VO%;

9CCPAH

D

N%S!)*>2444

-

3$13%HSCOCH9C%H3%?

Q

K:CO

$ANA%H@HPV@::COH.C9%

D

HA:A%H'6@&:0@IC3A:

E

&

2444

$

!)*>

&

!W<!;!W>*'

*

=

+

LJ/(5 80

$

72/( 8V

$

Y,(5 8

$

C:@&'.CNAPK@&

]CHNC (C:a%OIS%O2?@

D

C .CN:%O@:A%H

*

+

+

'2444

7O@HN@9:A%HN%HV@::COH/H@&

E

NAN@HPU@9BAHC2H:C&&A;

D

CH9C

$

!)!*

$

W"

!

<

#&

!W>);!W=#'

*

*)

+

V-.,J27Y

$

U/(]/06

$

./+/5,V/0/( / ('
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