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41
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, 41

h(k+\)=f(h(k),Qi(k))

k (Discrete time)
h(k+1)
h{k) k
Qi(k)

(41)

Takagi-Sugeno
(h(k))

(Local model)

gt

50



51

Rulel: If h(k) isA1 Then h(k+l) =pg+PiQjik) +p!h (k)

Rule2: If h(k) isAj Then h(k+l)=p,:+p"Qj<k) +P:h(k)

Rulef;: If h{k)\sAm Then h(k+1) =p1™+p 1'Q(.k) +p"'h (K) (4.2)

(ALA2 ... Am)

42

kt1

0.05

mk),BIE}  7=12,..., N N

d=[Q-(k) hi(k) hXk+1)]

43

© 371
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44

45

4.6

(Product space, R3

45 1

3.1.2
41-44

(Root Mean-Squared error, RMS)

52



RMS = (4.3)
y (k)
y(K)
N
1)
2)
3)
4.7
4
411 !
1
42 43
0.05
(c) 9 ()
1 9

44 44
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X 10

20
4.2

43

41
50 | . 100
time(minl
(
V. time(min)
(

)

150
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41 1

Rule Pl .
1 00218 04871 1058%
2 00029 04645 0.9%7
3 00033 1552 09214
4 00051 L1786 09468
5 0.0007 03123 10033
6 00024 08258 10230
7 -0.0083 07871 09997
8 00025 08158 090
9 0.0166 20630 0.8624
1

RL If 20) is Al Then [20+1) = -0.0218 +0.48710,0) + 1.0585 /20)

R2 I 120) is A2 Then /20+1) = -0.0029 +0.46450() + 0.9937 h(k

R3 1f 20) is A3 Then /20+1) = -0.0033 + 1.5592001) + 0.9214 h(k)

R& 1If 120) is A4 Then [20+1) = -0.0051 + 1.784500) + 0.9468 h(k)
RS If /20) is A5 Then /20+1) = 0.0007 - 0.31230,0) + 1.0093/20)

RE 1F /20) is A6 Then /20+1) = 0.0024-0.82580,0) + 1.0230120)

RT. 1f 20) is A7 Then [20+1) = -0.0083 +0.78710,0) + 0.9997/20)

R& 1f /20) is AS Then [20+1)

00025 +0.815800) + 0.9750 120)
RO: If 120) is A9 Then [20+1) = 00166 +2.05800,0) + 08624 120



()
46 RMS = 0.6148 x 103

()
47 RMS = 9.000 xl0'3

()
RM = 0.9856 X 103

plant (— ) fuzzy model (

60

48
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plant () :

1

plant (

) fuzzy model ()
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4.7.2 2

49 410
0.05

©)

10
) 1
X103
49

25

62

10

411
42



410

42

Rule

0.0015
-0.002
0,002
0.0019
00021
00017
00021
-0.0019
-0.0019
-0.0016

Pt

0.4406
04833
09971
04192
05534
06420
0408
06082
04450
03872

P2
0.9869
09911
0.9550
0.9906
0.9849
09747
09919
09801
0.98%0
09906

63
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2
RL If hik) isBI Then hik+1) = -0.0015+ 0.4406 Qfjc) + 0.9869 /(A
RZ If nh(k)isB2 Then h(k+]) = -0.0026+ 0.4833 (9(A) +0.9911 Ii(k)
R3 Ifnk) isB3 Then /J(At1) =-0.0022+0.9971 ofk) + 0.9550 h(k)
R& Ifn(k) isB4 Then h(k+1) =-0.0019+ 0.4192 Qfk) +0.9906 /I(A)
Rs: If/I(A) isB5 Then JI(A+]) = -0.0021+ 05534 Qfk) +0.9849 (k)
Re: Ifhk) 1S 6 Then /(A1) =-0.0017+ 0.6420 ofk) +0.9747 h(k)
R7: If h(k) isB7 Then /[(A+])= -0.0021+0.4085 (T(A)+ 0.9919/(A)
R& If hk)isBs Then //(Al)=-0.0019+0.6082 G(A)+ 0.9801 /(A
R9: If h(k) isB9 Then /|(A+L) = -0.0019 + 0.4450 g,(k) + 0.9890 A
R10: If lik) isBIO Then /i(A+])= -0.0016+ 03872 Qfk) +0.9905 h(k)

()
4.02 RMS = 0.0420 xi0'3

()
413 RMS = 0.2030 X103

() 114
RMS = 0.0662 X 103
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2
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414

plant (

) fuzzy model (.)

43

415
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4.16

417

RI:

R2

R3:

R4

R5:

()

()

43
Rt
1 -0.0016
2 -0.0033
3 0.0002
4 -00.0011
5 0.0021

0492
12262

0.2501

0.3760
0.4438

p>
0.9854
0.9572
10105
0.9883

0.9903

Ifh(k) isCl Thennh{k+\) = -0.0016+ 0.49629,(k) + 0.9854 hk)

If h(k)is 2 Then h(k+\) = -0.0033+ 1.22620/A) + 0.9572 h(k)

Ifh isc3 Then K{yt+l) = 0.0002- 0.2501Q1k) + L0105 h(y

A

Ifh(k)is c4 Then h{k+\) =-0.0011+ 0.3760E>(A) + 0.9883 hik)

If hik) isC5  Then h{k+\) = -0.0021+ 0.4438>(k) + 0.9903 h{k)

RMS =0.4873 X103

RMS = 1.200 X103
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418

RMS = 09307 X103

plant (— ) fuzzy model (
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44

1

-0.0 6
-0.0024
0. 26
0. 13
-0.0016
-0.0043

44

1\

0.5087
0.4401
0.3518
04141
0.3070
0.3804
0.5051
0.4647
0.5806
0.6244
10031
0.5715
0.3058
0.3603
0.6319

419

Pi
0.9925
0.9917
0.9919
0.992
0.9892
09871
09791
0.995
0.9918
0.9311
0.9492
0.9875
0.9887
0.9916

10280

73
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Membership Grades Membership Grades

Membership Grades Membership Grades

Membership Grades

s |1 S0 D o sl e g

e T g



4.20

"

4
RL If hk) is D1 Then h(k+1) = -0.0022+ 0.50870,.(€) + 0.9925h(k)
RZ If h(k) is D2 Then h(k+l)= -0.0024+ 044010,.(jt) +0.9917h (k)
R3: If n(k) is D3 Then h(k+I)= -0.0015+ 0.35180,()t) + 0.9919n(k)
R4 If hk) is D4 Then h(k+I)=-0.0030+ 0.41410,(*) + 0.9962h(k)
RS: If h{k) isD5 Then h(k+I) = -0.0008+ 0.30700,(it) + 0.9592h(k)
R6: If h(k)isD6 Then h(k+I) =-0.0008+ 0.38040,.(it) + 0.9871h (k)
RT. If h(k) is D7 Then h(k+I) = -0.0011+ 0.50510,(£) + 0.9791n (k)
R8: If h(k) isD8 Then h(k+I)=-0.0027+ 0.46470..(1t) + 0.9965/i(1t)
RY If h(k) is D9 Then h(k+I)=-0.0028+ 0.58060, ) +0.9918/iCt)
¢ If h(k)isDI0 Then h(k+1) =-0.0006+ 0.62440, 1A +0.931 IAGK)
e If h{k) isD 11 Then [i(A+)= 0.0024+ 1.09310,(k) +0.9492h(K)
R2 Ifh(k) isp12  Then h{k+\)=-0.0026+0.57150,(k) + 0.987H/i(A)
RIZ  Ifh(k) isp13  ThenA(ferd) =-0.0013+ 0.39580,(A) + 0.9887/i(fc)
RY% Ifnk) isp14 Then h(k+l) =-0.0016+ 0.36030,(A) + 0.9916/z(c)
RI5  Ifnk) isp15  Then A(AtL)=-0.0043+ 0.63190,(A) + LO280A(A)

()
RMS =0.0278 X 103



()
421 RMS =0.3032 X 103

()
422 RMS =0.0939 X 103

plant (— ) fuzzy model (
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4.22

plant (— ) fuzzy model (------

4

plant () fuzzy model (. )
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12
1
2 RMS
3 4
9 10
2 3 4
5 10
32 4 RMS

2 2 4 RMS
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