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plot points; 181

Membership function plots
T T T T T T T
vn bn n z p bp vp

0 T T I 1 1 1 1
0 000 -1000 0 1000 2000 3000 4000
output variable "ocutput1”

OY-0) JS

AY

—
| —



oilw 59, 2 3B Jd Uy sile a9 g5le Jow iy el

Name='output1'

Range=[-4000 4000]

NumMFs=7

MF1="vn"'trimf',[-3000 -2500 -2000]
MEF2="bn""trimf',[-2500 -1750 -1000]
MF3="n""trimf,[-1900 -1000 -100]
MF4='Z"""trimf',[-100 0 100]
MF5="p"'trimf',[ 100 1000 1900]
MF6="bp":"trimf',[ 1000 1750 2500]
MF7="vp"'trimf',[2000 2500 3000]

—_—

. If (input1 is vn) then (outputl is p) (1)

. If (input1 is bn) then (outputl is vp) (1)
. If (input1 is z) then (outputl is z) (1)

. If (input1 is bp) then (outputl is vn) (1)
. If (input1 is vp) then (outputl is n) (1)

. If (input1 is p) then (outputl is vn) (1)

N O AW

. If (input1 is n) then (outputl is vp) (1)
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NumInputs=1
NumOutputs=1
MumRules=T7
andMethod="min'
CrMethod="max'
ImpMethod="min'
LggMethod="max"
DefuzzMethod="bisector'

Qa.w ) Lg)l_% ).a) w}.a.c e‘y .L:.ws.» Ml) ) o)l.w g.,‘.c-).w )| ‘_gin.b.ﬁ 456&9)9 LSLQJ"“"‘“"

Range=[-10 10]

NumMFs="7

MFl='vn':'zmf', [-7.5 -4]
MF2='bn':'trimf', [-6 -3.5 -1.5]
MF3='n':"trimf', [-2 -1 -0.4]
MF4='z':'"trimf', [-0.4 0 0.4]
MFS5="p':'trimf', [0.4 1 2]
MF6="bp':'trimf', [1.5 3.5 6]
MEF7='vp':'smf', [4 7.5]

Membership function plots 18

vn bn n z p bp vp
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NumMFs="7
MFl='vn':'trimf', [-4000 -3000 -2000]
MF2='bn':'trimf', [-2500 -1750 -1000]
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MEF3='n"

'trimf’, [-1900 -1000 -100]

MF4="'z':'"trimf', [-100 0 100]

MFS5='p':'trimf', [100 1000 1900]

MF6="bp':"'trimf', [1000 1750 2500]

MF7="'vp':"'trimf', [2000 3000 4000]

Membership function plots r.ﬂﬂl pomts: 181 |
v bn n z p bp VD
OA-0) s

so ) (@l ) (o295 sbhs L o lo (6518 aelgd an 5l (6518 gliiul cyr
ZMLQ.;

1. If (inputl is vn) then (outputl is vp) (1)

2. If (inputl is bn) then (outputl is bp) (1)

3. If (inputl is n) then (outputl is p) (1)

4. If (inputl is z) then (outputl is z) (1)

5. If (inputl is p) then (outputl is n) (1)

6. If (inputl is bp) then (outputl is bn) (1)

7. If (inputl is vp) then (outputl is wvn) (1)
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plat points: ]
Membership function plots 1

vn bn n z p bp vp

1 0 1
input variable "movement”

(Y7-0) s

Name="'movement'

Range=[-4 4]

NumMFEs="7

MFl='vn':'zmf', [-3.14814814814815 -2.14814814814815]
MF2='bn':'trimf', [-2.5 -2.21164021164021 -1.5]
ME3="'n':"trimf', [-1.5 -1.15343915343915 -0.1]
MF4='z':'"trimf', [-0.1 0 0.1]

MES='p':"'trimf', [0.185 1.15343915343915 1.5]
ME6="bp':'trimf',[1.5 2.21164021164021 2.5]
ME7='vp':'smf', [2.15 3.15]
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Membership function plots

input variable "speed"

(YV-0) S

[Input2]
Name="speed'
Range=[-10 10]
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NumMFs="7

MFl='vn':'zmf', [-7.5 -4]
MF2='bn':'trimf', [-6 -3.5 -1.5]
MF3="n':'trimf', [-2 -1 -0.4]
MF4="z':"trimf', [-0.4 0 0.4]
MFS5='"p':'trimf', [0.4 1 2]
MF6='"bp':'trimf', [1.5 3.5 6]
ME7='vp':'smf', [4 7.5]

ML:GA)J) &:)5.«44.36)'[5 o&.;.:SJ).’Z.:SG?”})o o..&;.lng)'lé).:.é

plot points: 181

Membership function plots
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output variable "output1”

(YA-0) IS

Name="'outputl'

Range=[-4000 4000]

NumMFEs="7

MFl='vn':'trimf', [-4000 -3000 -2000]
MF2="bn':'trimf', [-2500 -1750 -1000]
MF3='n':"trimf', [-1900 -1000 -100]
MF4='z':'"trimf', [-100 0 100]
MFS5='p':'trimf', [100 1000 1900]
MF6='"bp':'trimf', [1000 1750 2500]
MF7="vp':'trimf', [2000 3000 4000]
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. If (movement is vn) and (speed is vn) then (outputl is vp) (1)
. If (movement is vn) and (speed is bn) then (outputl is vp) (1)
. If (movement is vn) and (speed is n) then (outputl is vp) (1)
. If (movement is vn) and (speed is z) then (outputl is vp) (1)
. If (movement is vn) and (speed is p) then (outputl is vp) (1)
. If (movement is vn) and (speed is bp) then (outputl is bp) (1)
. If (movement is vn) and (speed is vp) then (outputl is p) (1)
. If (movement is bn) and (speed is vn) then (outputl is vp) (1)

O 00 3 N W B~ W DN

. If (movement is bn) and (speed is bn) then (outputl is vp) (1)

—
=]

. If (movement is bn) and (speed is n) then (outputl is bp) (1)

—_—
—_—

. If (movement is bn) and (speed is z) then (outputl is bp) (1)

—_
[\

. If (movement is bn) and (speed is p) then (outputl is bp) (1)

—_
(O8]

. If (movement is bn) and (speed is bp) then (outputl is p) (1)

_.
o

. If (movement is bn) and (speed is vp) then (outputl is z) (1)

—_
9]

. If (movement is n) and (speed is vn) then (outputl is vp) (1)

—_
o)

. If (movement is n) and (speed is bn) then (outputl is bp) (1)

—_
R

. If (movement is n) and (speed is n) then (outputl is bp) (1)

[
o0

. If (movement is n) and (speed is z) then (outputl is p) (1)

—_
Ne)

. If (movement is n) and (speed is p) then (outputl is z) (1)

[\
S

. If (movement is n) and (speed is bp) then (outputl is z) (1)

[\
—

. If (movement is n) and (speed is vp) then (outputl is z) (1)

\®]
\®]

. If (movement is z) and (speed is vn) then (outputl is bp) (1)

N
(O8]

. If (movement is z) and (speed is bn) then (outputl is p) (1)

[\
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. If (movement is z) and (speed is n) then (outputl is p) (1)

[\
9]

. If (movement is z) and (speed is z) then (outputl is z) (1)

\®]
AN

. If (movement is z) and (speed is p) then (outputl is n) (1)

\S]
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. If (movement is z) and (speed is bp) then (outputl isn) (1)

[\
o0

. If (movement is z) and (speed is vp) then (outputl is bn) (1)

[\
\O

. If (movement is p) and (speed is vn) then (outputl is z) (1)
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=

. If (movement is p) and (speed is bn) then (outputl is z) (1)

(O8]
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. If (movement is p) and (speed is n) then (outputl is z) (1)
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

If (movement is p) and (speed is z) then (outputl isn) (1)

If (movement is p) and (speed is p) then (outputl is bn) (1)

If (movement is p) and (speed is bp) then (outputl is bn) (1)
If (movement is p) and (speed is vp) then (outputl is vn) (1)
If (movement is bp) and (speed is vn) then (outputl is z) (1)
If (movement is bp) and (speed is bn) then (outputl is n) (1)
If (movement is bp) and (speed is n) then (outputl is bn) (1)
If (movement is bp) and (speed is z) then (outputl is bn) (1)
If (movement is bp) and (speed is p) then (outputl is bn) (1)
If (movement is bp) and (speed is bp) then (outputl is vn) (1)
If (movement is bp) and (speed is vp) then (outputl is vn) (1)
If (movement is vp) and (speed is vn) then (outputl is n) (1)
If (movement is vp) and (speed is bn) then (outputl is bn) (1)
If (movement is vp) and (speed is n) then (outputl is vn) (1)
If (movement is vp) and (speed is z) then (outputl is vn) (1)
If (movement is vp) and (speed is p) then (outputl is vn) (1)
If (movement is vp) and (speed is bp) then (outputl is vn) (1)
If (movement is vp) and (speed is vp) then (outputl is vn) (1)
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10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

. If (movement is vn) and (speed is vn) then (outputl is vp) (1)
. If (movement is vn) and (speed is bn) then (outputl is vp) (1)
. If (movement is vn) and (speed is n) then (outputl is vp) (1)
. If (movement is vn) and (speed is z) then (outputl is vp) (1)
. If (movement is vn) and (speed is p) then (outputl is vp) (1)
. If (movement is vn) and (speed is bp) then (outputl is bp) (1)
. If (movement is vn) and (speed is vp) then (outputl is p) (1)
. If (movement is bn) and (speed is vn) then (outputl is vp) (1)
. If (movement is bn) and (speed is bn) then (outputl is vp) (1)

. If (movement is bn) and (speed is n) then (outputl is bp) (1)
. If (movement is bn) and (speed is z) then (outputl is bp) (1)
If (movement is bn) and (speed is p) then (outputl is bp) (1)
If (movement is bn) and (speed is bp) then (outputl is p) (1)
If (movement is bn) and (speed is vp) then (outputl is z) (1)
If (movement is n) and (speed is vn) then (outputl is vp) (1)
If (movement is n) and (speed is bn) then (outputl is bp) (1)
If (movement is n) and (speed is n) then (outputl is p) (1)
If (movement is n) and (speed is z) then (outputl is p) (1)

If (movement is n) and (speed is p) then (outputl is z) (1)

If (movement is n) and (speed is bp) then (outputl is z) (1)
If (movement is n) and (speed is vp) then (outputl is z) (1)
If (movement is z) and (speed is vn) then (outputl is bp) (1)
If (movement is z) and (speed is bn) then (outputl is bp) (1)
If (movement is z) and (speed is n) then (outputl is bp) (1)
If (movement is z) and (speed is z) then (outputl is z) (1)

If (movement is z) and (speed is p) then (outputl is bn) (1)
If (movement is z) and (speed is bp) then (outputl is n) (1)
If (movement is z) and (speed is vp) then (outputl is bn) (1)
If (movement is p) and (speed is vn) then (outputl is z) (1)
If (movement is p) and (speed is bn) then (outputl is z) (1)
If (movement is p) and (speed is n) then (outputl is z) (1)
If (movement is p) and (speed is z) then (outputl isn) (1)
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

If (movement is p) and (speed is p) then (outputl is n) (1)

If (movement is p) and (speed is bp) then (outputl is bn) (1)
If (movement is p) and (speed is vp) then (outputl is vn) (1)
If (movement is bp) and (speed is vn) then (outputl is z) (1)
If (movement is bp) and (speed is bn) then (outputl is n) (1)
If (movement is bp) and (speed is n) then (outputl is bn) (1)
If (movement is bp) and (speed is z) then (outputl is bn) (1)
If (movement is bp) and (speed is p) then (outputl is bn) (1)
If (movement is bp) and (speed is bp) then (outputl is vn) (1)
If (movement is bp) and (speed is vp) then (outputl is vn) (1)
If (movement is vp) and (speed is vn) then (outputl is n) (1)
If (movement is vp) and (speed is bn) then (outputl is bn) (1)
If (movement is vp) and (speed is n) then (outputl is vn) (1)
If (movement is vp) and (speed is z) then (outputl is vn) (1)
If (movement is vp) and (speed is p) then (outputl is vn) (1)
If (movement is vp) and (speed is bp) then (outputl is vn) (1)
If (movement is vp) and (speed is vp) then (outputl is vn) (1)
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Name="'movement'

Range=[-4 4]

NumMFs="7

MFl='vn':'zmf', [-3 -1.5]
MF2='bn':'trimf', [-2. -1.5 -1]
MEF3='n':"trimf', [-1 -0.95 -0.3]
MF4='z':'"trimf', [-0.1 0 0.1]
MFS5='"p':'trimf', [0.3 0.95 1]
MF6='bp':'trimf', [1 1.5 2]
ME7='vp':'smf', [1.5 3]

lot points:
Membership function plots E P 181
T T T T T T T
vn hn n z p bp vp
1 =
05— 1
0 1 L — L 1 1 1
4 -3 -2 -1 4] 1 2 3 4
inout variable "movemeant”
(F)-0) IS

Name="'speed'

Range=[-10 10]

NumMFs="7

MFl='vn':'zmf', [-7.5 -4]
MF2='bn':'trimf', [-6 -3.5 -1.5]
MEF3='n':"'trimf', [-2 -1 -0.8]

MEF4="'z':"trimf',[-0.4 0 0.4]
MES='p':'trimf', [0.8 1 2]
MEF6="bp':'trimf', [1.5 3.5 6]
ME7='vp':'smf', [4 7.5]
lot points;
Membership function plots HElh 181
T T T T T T T T T
v n n z p hp Vp

1 O

0.5k —

o 1 | | 1 | 3 1 | |

-10 -8 -6 -4 -2 0 2 4 i 8 10

input variable "speed"
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plot points:
Membership function plots 181
T T T T T T T

vn b n z P bp vp

I | |
-4 -3 -2 -1 0 1
input variahle "movement”

(Fa-0) s

ra
w
.

[Inputl]

Name="movement'
Range=[-4 4]

NumMFs=7
MF1='vn"'zmf",[-3 -1.85]
MEF2="bn":"trimf,[-2 -1.5 -0.7]
MEF3="n"""trimf,[-0.7 -0.4 -0]
MF4='z"'trimf,[-0.1 0 0.1]
MF5="p"trimf,[0 0.4 0.7]
MF6="bp"'trimf,[0.7 1.5 2]
MF7='vp''smf',[1.85 3]
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plot points: 181

Membership function plots

vn bn n z P bp vp

1 0
input variable "delay0 166"

©--0) s

[Input2]

Name='delay0.166"

Range=[-4 4]

NumMFs="7
MFl='n':"'trimf', [-0.7 -0.4 -0]
MF2='vn':'zmf', [-3 -1.85]
MEF3='bn':'trimf', [-2 -1.5 -0.7]
MF4="'z':"trimf', [-0.1 0 0.1]
MFES5='"p':'trimf', [0 0.4 0.7]
MF6="bp':'trimf', [0.7 1.5 2]
MF7="'vp':'smf', [1.85 3]

WAL (g0 p) Dyge & e (55 00LS ST 2,5 30 Sl 551 8

plot points: 181

Membership function plots
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4000 3000 2000 1000 0 1000 2000 3000
output variable "output1”
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Name='output1'

Range=[-4000 4000]

NumMFs=7

MF1="vn"'trimf',[-4000 -3000 -2000]
MF2="bn""trimf',[-2510 -1510 -1000]
MF3="n"""trimf',[-1000 -800 -100]
MF4='z"""trimf',[-100 0 100]
MF5="p".'trimf',[ 100 800 1000]
MF6="bp"'trimf',[ 1000 1500 2500]
MF7="vp"'trimf',[2000 3000 4000]

Bl o ) D90 4 glusal lsE

—_—

. If (movement is vn) and (delay0.166 is vn) then (outputl is vp) (1)
. If (movement is vn) and (delay0.166 is n) then (outputl is vp) (1)
. If (movement is vn) and (delay0.166 is bn) then (outputl is vp) (1)
. If (movement is vn) and (delay0.166 is z) then (outputl is vp) (1)
. If (movement is vn) and (delay0.166 is p) then (outputl is vp) (1)
. If (movement is vn) and (delay0.166 is bp) then (outputl is vp) (1)
. If (movement is vn) and (delay0.166 is vp) then (outputl is vp) (1)
. If (movement is bn) and (delay0.166 is vn) then (outputl is p) (1)

O 00 3 N »n B~ W DN

. If (movement is bn) and (delay0.166 is bn) then (outputl is bp) (1)
10. If (movement is bn) and (delay0.166 is n) then (outputl is bp) (1)
11. If (movement is bn) and (delay0.166 is z) then (outputl is vp) (1)
12. If (movement is bn) and (delay0.166 is p) then (outputl is vp) (1)
13. If (movement is bn) and (delay0.166 is bp) then (outputl is vp) (1)
14. If (movement is bn) and (delay0.166 is vp) then (outputl is vp) (1)
15. If (movement is n) and (delay0.166 is vn) then (outputl is z) (1)
16. If (movement is n) and (delay0.166 is bn) then (outputl is p) (1)
17. If (movement is n) and (delay0.166 is n) then (outputl is p) (1)

18. If (movement is n) and (delay0.166 is z) then (outputl is p) (1)

19. If (movement is n) and (delay0.166 is p) then (outputl is p) (1)

20. If (movement is n) and (delay0.166 is bp) then (outputl is bp) (1)
21. If (movement is n) and (delay0.166 is vp) then (outputl is bp) (1)
22. If (movement is z) and (delay0.166 is vn) then (outputl is n) (1)
23. If (movement is z) and (delay0.166 is bn) then (outputl is n) (1)
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24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

If (movement is z) and (delay0.166 is n) then (outputl is z) (1)

If (movement is z) and (delay0.166 is z) then (outputl is z) (1)

If (movement is z) and (delay0.166 is p) then (outputl is z) (1)

If (movement is z) and (delay0.166 is bp) then (outputl is p) (1)

If (movement is z) and (delay0.166 is vp) then (outputl is p) (1)

If (movement is p) and (delay0.166 is vn) then (outputl is bn) (1)
If (movement is p) and (delay0.166 is bn) then (outputl is bn) (1)
If (movement is p) and (delay0.166 is n) then (outputl is n) (1)

If (movement is p) and (delay0.166 is z) then (outputl is n) (1)

If (movement is p) and (delay0.166 is p) then (outputl is n) (1)

If (movement is p) and (delay0.166 is bp) then (outputl is n) (1)
If (movement is p) and (delay0.166 is vp) then (outputl is z) (1)

If (movement is bp) and (delay0.166 is vn) then (outputl is vn) (1)
If (movement is bp) and (delay0.166 is bn) then (outputl is vn) (1)
If (movement is bp) and (delay0.166 is n) then (outputl is vn) (1)
If (movement is bp) and (delay0.166 is z) then (outputl is vn) (1)
If (movement is bp) and (delay0.166 is p) then (outputl is bn) (1)
If (movement is bp) and (delay0.166 is bp) then (outputl is bn) (1)
If (movement is bp) and (delay0.166 is vp) then (outputl is n) (1)
If (movement is vp) and (delay0.166 is vp) then (outputl is vn) (1)
If (movement is vp) and (delay0.166 is bp) then (outputl is vn) (1)
If (movement is vp) and (delay0.166 is p) then (outputl is vn) (1)
If (movement is vp) and (delay0.166 is z) then (outputl is vn) (1)
If (movement is vp) and (delay0.166 is bn) then (outputl is vn) (1)
If (movement is vp) and (delay0.166 is vn) then (outputl is vn) (1)
If (movement is vp) and (delay0.166 is n) then (outputl is vn) (1)
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Abstract

Different methods for control the structures of buildings has been
developed in recent years. These methods are based on reducing the
amplitude of the vibration due to wind and earthquake. There are four

methods as: passive, semi active, active and compound.

Improving structures control, strongly depend on measurement devices,
actuators and correct modeling at the structures, computer knowledge,
data processing, control systems, material science, measurement
technology, stochastic, structures dynamics, earthquake engineering and

wind are other field related to controlling the structures.

Existing of non certainty and non linearity in the structures behavior of
our work, it is tried to control the structure by fuzzy controller bearing
in mind structures dynamic, soil mechanic, and the records has been
received from previous earthquakes. Simulations show the proposed

fuzzy controller works properly.

Keywords: Fuzzy Controller — Response — Active Control of Structure — Earthquake Loads —
Dynamic Load — Predictive Fuzzy Control
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