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Abstract: Because of the nonlinear, time-varying and large delay characteristics of furnace temperature in industria production,
which can not establish a precise mathematical model. To improve the reliability and security of the system control and achieve precise
control(PID Cascade control based on RBF) Radia Basis Function, neural network is proposed in this paper. Three neurd network layers
are crested. Which can obtain gradient information through the RBF neura network on line identification in the control process and then
set PID parameters.Findly, tuning PID control main loop of cascade system of materia outlet temperature - temperature of the furnace.
Simulation results show that the RBF-PID cascade control can achieve a stronger robust characterigtics, a better control quality and a
better control result than traditional PID cascade control.

Key words: RBFPID contral ; Cascade contral ; Furnace temperature system ; Smulation

TP273 A 1001-9227(2011)04-0003-03
0 1
1
2 f,
f2
1
[11 f,
2 f,
PID f, f,
el PID
P
| D
PID el
[41
RBF
1 -
[5-8] RBF s f
PID Matlab i 113 Rl iz o iR o PR e[ B kL| WF >
PID i ARG
:2011-03-28 AL 2
- (1979_) s ) , , \;‘

2 -



RBF-PID

PID
P
2 RBF PID
PID
PID
RBF
PID 3 RBF
PID
(k) e (k) ulk)
PID WA |
3 RBF PID
2.1
PID
PID
u(t) = K e(0) + K, ["e(t)di +K Helt) 1
, o ¢
K, K, K,
[91
1

ulk) =ulk =1+ K [e(k)—e(k - D]+ Ke(k)+ K [e(k)=2e(k - +e(k-2)] 2

PID P |
D [9]
PID
PID
e(k) = r(k) — y(k) )
r y e k
2
Nu(k) = K [e(k)—e(k—1)]+ K e(k)+ K, [e(k) ~2e(k ) +e(k-2)] 4
Au(k) = u(k)—u(k—1) PID K,
K, K, RBF
E(R) =S [r(0) = y(0IF = ek 5
K, K Kq

AK, =K, (k)-K, (k1)
AK, =K, (k)= K, (k—T)

6
AKn‘ = Kd (k) - Kd (k _1)
OE 0E &y OAu oy
AK =-n —=—p —. = " = p o(k)——[e(k) - e(k -1
= Thak, Ty o oK, 1Ak G 1O k=]
oF oF oy dAu Oy
AR =—p S o & S )k
i rarwarr sk S Tea 7
oF oF dy JdAu oy
AK, ==, L o e(k) 2 [e(k) — 2e(k ~ 1)+ e(k -2
d “‘ax; m'@r aan oK, 1.e(k) FT [e(k)—2e(k —1)+e(k -2)]
& i
oAn Jacobian RBF
np U," Uu‘
2.2 Jacobian RBF
RBF
r,=ex [_||x—c_, Hz] s
i p 25:2 Jj=1,2, ,m 8
X n x:[xl, Xystee, xn]l-
Ci j C_.' = [C.ﬂ’
6,% T c_”,]T
9, J
m |
x —>r,(x) r(x)
= Y w=[w, wy,,
w,]'  RBF
Y (k) = Z w!rf 9
J=1
1 2
J =) - yy (k)] 10

w, (k)= w, (k=D+ofw,(k=-1D)-w, (k=2)]+n[y(k) -y, (k)] 11

2
lx—¢,l

&3

S,(k)=8,(k=D+al6,(k=1)=- 6 (k=D +nly(k) -y (K)]w,r,

cik):cﬂk—1y+aklkfn4cﬂk72ﬂ+qbik}ah(kﬂngfg;i 13

J

n a
RBF Jaco-
bian
a k) - ¢, —[u(k)—u(k-1)]
a"f?A“T@:;Wm ’ 57 14
2.3 RBF-PID
1 RBF n
m n a
2 rk yK e®@=r-yK
3 u() y(i)i=kk1, km RBF
4 Jacobian RBF



2011 4 156

7 PID PI1D
5 PID u(k)
6 11 12 13
7 k=k+1 2
3
RBF PID
4
[10]
- _ 18 efm ~ _ 6 e—lz:
157 7087 +198 +1 M55 +1
T=3s
Matlab Simulink PID
RBF
3-4-1 non, n " 0.4
a =0.05 PID P=0.15 1=0.3 D=0.08
RBF PID 3

TR L

Q 100 200 300 400 500 600
a4 filss

3
3 RBF PID
170
PID 500
RBF
PID PID
RBF

PID
5
RBF
RBF PID
PID
RBF PID PID
[1 . PID  Matlab 2 M.
,2004.
[2] , . -PID
1. ,2006,23 11 :311-313.
3] . [J1. ,2006,
18 3 :376-381.
[4] , . RBF
PID  [J]. ,2008,20 3 :627-630.
[5] . , . RBF PID
[3]. ,2002,23 6 :530-533.
[61 .
[J].- ,2002,23 6 :530-533.
1 -RBF
[I. ,2008,20 2 :429-432.

[8] R Somakumar,J Chandrasekhar Intelligent anti-skid brake
controller using a neural network[J].Control Engineer-
ing Practice,1999 7 :611-621.

[9] . M-
,2008.
[10] ) M. - ,2001.
[11] , .BP PID
[J1. ,2010,27 10 :171-174.

[1]1 .80x86 M-
,2004,180-181.
[21 , .
1. ,2004,24(11) :30-32.
[3] YE N A Markov chain model of temporal behavior for
anomal detec—tion[A].2005 IEEE Sytem,Man,and Cyber-
netics Information As—surance and Security Workshop

[C] -West Point,NY,2006

[4] JHA S TAN K MAXION R Markov chains classifiers and
intrusion detection[A] Computer Security Foundation
Workshop,the 14th IEEE[C] Cape Breton Novia Scotia
Canada 2001

[5] Ju WH VARDI Y A HybridHigh—order Markov Chain Model
for Computer Intrusion Detection[R].Technical Report
92,National Institute for Statistical Sciences Research
Triangle Park North Caro-lina 27709-4006 2007

[6] . [M]. : ,

2005,283-289.

[71 , . .
[, ,2005,15(2) :15-17.



