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Research and Application of Data Fusion in Fault Diagnosis of APMP Disc Refiner
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Abstract: In fault diagnosis of alkaline peroxide mechanica pulp( APMP) disc refiner, it is difficult to distinguish actual conditions of various
faults in the same symptom domain. Aiming at this situation, by adopting the diagnosis information of other symptom domains, the global
information integration is carried out and researched. Different data fusion algorithms are proposed respectively for detection layer, feature layer
and decision making layer. In detection layer, wavelet packet analysis is adopted to extract fault feature; in feature layer, through neural
network fusion, the probability assignment is provided for the D-S evidence theory of decision making layer. The experimental data indicate that
because of the complementary advantages of these three layers, the probability assignment of the evidence theory may not fully depend on

subjective experience of experts; and the diagnostic accuracy can be improved by adopting the redundant and complementary information of

various failures.
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Fig.1 Fault diagnosis framework of the disc refiner

2 EAKRFEIE

2.1 /K SRS FERHE

AN AT BT R 1) I R SR S A A RE B (W)
HNE e [ Y EREA i DR AT TR U)o b A S S NNY)'3
AL I3 W T VE SR /N A 45 ) — M | BE A% 0 R 5 E
MR AT AR, ARl 24T 2 )2 IR 1)
WA R 53 R AR 3 B e R AR E— 2 A A, X/
VAL R B AN R AT R B A A5 S AT L
R WRAZTS BT R IO A5 B 73 78 SRR AR 5 vh Y 23 A
B, IS BN T A6 15 5 A AU B0, 7 i 12 T 3R
Gerh il kAR A AR AR S OIR SRR AR A 5 H R
FHE A5 B R — A BEAILAS B 105 B RN R P Y
IR R — D RGN <R R R E R R
GIRYARFNRLEE AbTHBEDLE & 15 2=k
2,11 /NS A

B T4/ N A0 70 gk iRk, 23 A Ao AR D IR g
PP PRy, B R L2 (j+1) BOER n A
2D BB AN R A 2n B (2n4+1) AN
WT o BRSSO R TE N

d,(j,2n) = ;akle.dk(]#l ,n)
d,(j+1,n) = ;bk_zl.dk(]#l ,n)

o ia, b, /N LB I A AR
2.1.2 /NI R

N EEAR) RIR /N A0 0 it O B4R 5 EAT E A
HEMEEWT .

d,(j+1,n) = ; [p.d,(7,2n) +q, ,d,(j,2n+1) ] (2)
K ip, g, A/NIEE AL IR DA% R AL
2.1.3  /NEARERRTT A

@ X REEAR T AT j 2/ AR S (k)
H k=0,1,2, 27" 0 RYGAE 5 B9 0 ] A 1
CIEGH

(D)

0= | 14,00) [P (3)

A, () A i B IEE ,i=1,2, - N5 (¢,t,) A
55 0 Sy B 1k B A

CABIMALGEY S 34 4 6 1] 2013 4E 6 A

@ WA (4) e F S Bt 70—
PAb B, #5330 )1 — AL (L

Qi(' k)
Eiim= N ! (4>

2 G
@ R E BRI AR L 2 SN 5 )2
kT RN
H = —gi &880 (5)
@ i Daubchies /NJE R FHY dbs /NJEHEFTEJZ /N
WAL o iR, o3 FAS 2B A0 BE , 20 S0 A A5 BE G /N I8
B RE TR ZE SRR ] Bt 4 S A0 22 R 2 (1 A5 5
T=[H,,H, H, H, H, H H] (6)
2.2 BP &M%
FEIZ FH D-S T RS A DRl B 12 W [ R 1 2
P A TR , Xk AT Y S A R AT A0 . 1K
TR E R AR 0T FLAE 2% 00 BP Bl 2R I 4% 1 4R
AT AT 3 2 KRR AR A 2% 20 W LA o 25 FLA 405 172
FRRE S, T AT AR G M H iR X PR e M AR 24 R
AT 7 PAD DX ) P 114 — A 3 S R B P A — A B2
1) BP #2528 Sk 3t 3T, DRI — 1> = 2 1Y BP i 248 0 4%
AT LASE AT 0 n 465 m eI EMLST, BP fhi 4
M2 HEAR B&ZE SR =R, b A
JEA SRR 0 BBEE N r R m, 5 AT
MCSER AN BRI EAUE R w,, 5 A BRE T
ST R R PR v, BRZ BIE Y 6,
NEBE R 6, A NDEIFEAR X =
[0,y %y ) RIS p A2 2T REAS I B ] 5
Y =[50V Yourn, | A p A2 ST REAS ) it o)
., BP MRS INE 2 FioR,

H2 H#T5E BPAPARM &I EH

Fig.2 Topological structure of BP neural network

with single hidden layer
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Fig.3 Wavelet packet reconstruction for the coaxiality deviation signal
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Fig.4 Wavelet packet reconstruction for the damaged signal
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Tab.1 Energy entropy calculation values of partial sample data
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Tab.2 Comparison of partial test data outputs
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