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Soft-sensor for the water content of dregs in rotary dryer kiln

based on hybrid chaos optimization algorithm
QIN Bin"?, WANG Xin"?, WU Min®, YANG Chun-hua’
(1. Deptartment of Electrical Engineering, Zhuzhou Institute of Technology, zhuzhou Hunan 412008, China;
2. College of Information Science & Engineering, Central South University, Changsha Hunan 410083, China)

Abstract: It is difficult to control the process for rotary dryer kiln because the reliable online measurement for the water
content of dregs is hardly available. Based on analysis of the drying process of rotary dryer kiln, this paper proposes a distributed
RBF neutral network soft-sensor model for water content of dregs and a new hybrid optimal algorithm. The input space is divided
into multi-subspace by using prior knowledge and fuzzy clustering. For the RBF network with each subspace, the number of hid-
den nodes is determined by using the fuzzy ¢ — mean(FCM) clustering algorithm and clustering validity criteria, the learning of
center vector adopts the hybrid optimization algorithm combining the chaos optimization with FCM. Experiments of acquiring the
sample data are designed. The model has been built and successfully used in the inference control of rotary dryer kiln.
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Fig. 1 Schematic diagram of the rotary dryer kiln
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3 1R EEH (Architecture of model)
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Fig. 2 Architecture of RBF neural network model
4 RBF M4 BHE &% SIE % (Chaos hybrid
learning algorithm of RBF neural network)
4.1 1EMIBE 2 (Fuzzy clusting)
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4.2 BB &4 (Chaos hybrid optimization)
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(Experiments for sample data and model of
the water content of dregs)
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Hi T 3L RS K B I X R EE AR RE@ A,
BOR B B IR L R 5 BRI BER AR
FRAE, Bt TIES A TAE X /Y RS /KB 325
TESLH, ERAF S B AN A 75
(PRBS) .GE B FIIRAKE N, I SE, ol LLE1E
5 B SR R BB T MR A Y B A E R
e RGRR R T TAE RS |, 0 0 RIS
BHAA PRBS 5 S BB X MRS, Mo L H a2k fn
B 3 FR.

700

600 /\’\’/\/\/\-
500 +

400 b,
30rTa
200

0

r/C

20 40 60 80 100 120
t/ min

(a) i8Ry gk
05700, s it
3000 .‘"ﬁ{’t g e f ""5”? ':{".v'.‘-,.ﬂ_:\__.'z{__

Q

2500 [y
1500 : : : s -

0 20 40 60 80 100 120
t/ min

(b) BB

B3 sEmHhisk
Fig. 3 Curves of experiment
5.2 ¥iEAb3E (Data processing)

ISR TMERER, @ABIE B EEE
R ERE A, AT AL AL EA
PR 2 4 3 3 e X 2 B E T M —1k
AEF B AREE X BBEKRME B/MES A X
Xeis W H—-t®HEAZHR X = (X -
Xuin)/ Kax = Xomin) , SR 43 BAALIR 2 03 R 1R

3500

0, 07/ (M-b7)



http://www.cqvip.com

828 = oH M

B

5 M H Eok

%=, 5T FREMLRE , K R s E I E Bk . X
iR, RAEAE AR AT

WAERNERRE, H X EEARS ZEAN
BT ER BR T AR U6 A B A1 , B BT B fh AR B Bk
RIGTTEA XA BN ES L, @it E m A
- Bt 2R SR BT, 4 R A Y AR B
BREXANRGES, 2B, BER T8 w8/ &
AR Q (1) V(e - 1).

W B AR RS ol BRI IR 2K T B 2 LA L Y F &
(), 5 S B3R 43 AL B B A s B A 4, 1
FAZASCBU#t Y RBF M W 4822 ) Hk  #R A FCM
1 FCM INETEIR A R R 5 25, 78 B AT 4wl RO 3K
M BRI EIE1T, BB RE MR EEA FE5L
Friz AT PRI FE LR KL IE

S — BBT A fE , QSR A B A AL p R 5
FE R 25K, AT LK X 37 B I A 22 ST R,
HIbR 5B HIREA T T A, EH ISR
FitJ& i) RBF 12 M 4 .

F THEX A H B K BERAIIGR 2 R TR
ZRARIFR 1 R, BRI B B A
SLFRE A A TLIE 4. B AT DL AR SO iR
MRS AT AL T R4 A FOM 77 v, AT Y
P T i FE R AR AL Rk B, BENL TR R M 4
Hrfneit.

&1 BAUNGREREBREGREATR)
Table 1 Train error and test error of model(RMSE)
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Fig. 4 Output of soft-sensor model and field data

6 135 M 412 (Application of model and
conclusions)
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