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Ã = { (x, u), Ã(x, u) | 8x2X, 8u2Jx✓[0, 1] }
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ÃI
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UNRex

UNRex =

2

6

6

6

6

4

0.89 0.21 0.46

0.76 0.39 0.77

0.80 0.36 0.90

3

7

7

7

7

5

Iex =



0.66 0.27

�



UNRinex =

2

6

6

6

6

4

0.89 0.21

0.76 0.39

0.80 0.36

3

7

7

7

7

5

Dst1 = (in1 � unx11)
2 + (in2 � unx12)

2

= (0.66� 0.89)2 + (0.27� 0.21)2 = 0.0576

Dst2 = 0.0244 Dst3 = 0.0277

m = 2

µ1 = Dst
�1

m�1
1 /

 
Dst

�1
m�1
1 +Dst

�1
m�1
2 +Dst

�1
m�1
3

!

= (0.0576)�1/
⇥
(0.0576)�1+(0.0244)�1+(0.0277)�1

⇤
= 0.1838

µ2 = 0.4339 µ3 = 0.3822 C1 = 0 C2 = 1 C3 = 0.7932

Cex = [ 0.00 1.00 0.7932 ]



UNRoutex = [ 0.46 0.77 0.90 ]T

POex =
C1 · uny1 + C2 · uny2 + C3 · uny3

C1 + C2 + C3

=
(0 · 0.46) + (1 · 0.77) + (0.7932 · 0.90)

0 + 1 + 0.7932
= 0.8275

UNRex

Rex

SMex



. O(t � 1)

ET

ET

E(t) = |PO(t� 1)�O(t� 1)| > ET 2� 13

. RS 1 (r�1)

UNR i = 1, 2, . . . , (r � 1) j = 1, 2, . . . , d

rad

RSi = e
�
✓Pd

j=1

UNRij�UNR(i+1)j
d·rad

◆

. r CT

1 > CT > 0 R SM i = 1, 2, . . . , (r� 1)

j = 1, 2, . . . , d k = 1, 2, . . . , g

�1 �2

RSi > CT

Rijk = �1 ·Rijk + �2 ·R(i+1)jk

SMik = �1 · SMik + �2 · SM(i+1)k

�1 + �2 = 1

R(i+1) d g



SM(i+1) g

r

. GS r (g � 1)

g i = 1, 2, . . . , r j = 1, 2, . . . , d k = 1, 2, . . . , (g � 1)

rad

GSi = e
�
 
Pd

j=1

���gijk�gij(k+1)

���
d·rad

!

gijk = SMik ·Rijk

. g GT

1 > CT > GT > 0 R SM

i = 1, 2, . . . , r j = 1, 2, . . . , d k = 1, 2, . . . , (g � 1)

GSik > GT

Rijk = �1 ·Rijk + �2 ⇧Rij(k+1)

SMi(k+1) = 0

Ri(k+1) d

.

. DS r d

D(t � 1) = [ I(t� 1) O(t� 1) ] 1 d



i = 1, 2, . . . , r k = 1, 2, . . . , g rad

DSi = e
�
 
Pd

j=1

���Di�Rijk

���
d·rad

!

. CT

R

SM D �

0 < � < 1 �

i = 1, 2, . . . , r j = 1, 2, . . . , d

k = 1, 2, . . . , g

DSik > CT

Rijk = � ·Dj + (1� �) ·Rijk

SMik = � + (1� �) · SMik

9. GT

R SM

D GT D

g i = 1, 2, . . . , r j = 1, 2, . . . , d k = 1, 2, . . . , g

DSik > GT

Rij(k+1) = Dj



SMij(k+1) = 1

. D

g R SM

i = 1, 2, . . . , r

j = 1, 2, . . . , d k = 1

R(r+1)j1 = D

SM(r+1)1 = 1 r

. d

. ↵

i = 1, 2, . . . , r j = 1, 2, . . . , d k = 1, 2, . . . , g

dijk = |↵(Dj �Rijk)|

↵ = 1, dijk = |Dj �Rijk|

. RLS r g

rad SM

g

SM

UNR i = 1, 2, . . . , r k = 1, 2, . . . , g

RLSik = e
�
⇣Pd

j=1

dijk
d·rad

⌘



SMik =
SMij ·RLSik

(RLSi)



HRV1 HRV2 TLI1 TLI2 PDM



Error = 100 ·

s

PN
i=1 (APi � PAPi)

2

N

N AP

PAP



N = 690

Correlation =
(AP, PAP )

p

(AP,AP ) · (PAP, PAP )

. . . .





. .

. .



AP (t� 1)
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