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Abstract: To address the issue of data processing in the measurement of optical dissolved oxygen sensor, a data fu-
sion algorithm based on information entropy was designed and presented. Initially, the probability distribution of
discrete sample data was estimated based on the maximum entropy method (MEM). Then the effective confidence
interval was calculated based on the sample measurement uncertainty for the elimination of the gross error. Lastly.
the effective sample data were fused based on information entropy to get the “pure” calibration data. The calibration
experiment of HJY1-1 optical dissolved oxygen sensor was taken as an example to compare its effectiveness with
other algorithms. The result of this algorithm has the absolute error of 0. 01 and the mean square error of 0. 018 9,
both superior to those of other algorithms. The result shows that the proposed method can overcome the calibration
data pollution caused by various subjective factors and improve the stability and reliability of sensor measurement data.
Key words: optical dissolved oxygen sensor; calibration experiment; information entropy; gross error elimination;

data fusion

—
I 7 B i8] : 2019-01-12
BEE&TB R @ HRD IR IR H (2013AA09A4LD) 5 INZR A R} 2 B B L 4 00 H (BHE A 52 (2018) 58 9 5
EER T WECL988 ) J0 I AREE T AR, 1 BF 50 A 5 DA 987 3o B 35 M 00 R i A Sl B2 AR B 5.
BOMR1988—) oL IR EEHT L B BB S B L T, DA S T ) R T R R A S R WF L AR S 5 AR
# .E-mail: 18562728815@163.com



. 68 - b AHHE K FFIROE XA F ) 2019 4% 6 27

T 7KV A SR A 1 U T AR ) AT ) T B O SR PPN KA G e 1 D ) B AR bR . PRV K i 2k
M 00 7S P i SRR NS T IR R R BT AR A LK B AR S G HL TR U L R 2 S 8 SR DUIE A LA B R
IKTEFRBHAR A R Y B R T IO 5B I O 2 T i A IR L T LR [ A I A A
TAERRE AT SEE 22 5 5 e By A WA I e B B A A IR L SRR A T A IR AR A 5 0
S MO 2 A% TRt I AR AT 1) 45 2R P A7 A — JE P BE O BB AN e 1 o X AN A PR R TR T 4R R IR 22 (XA
ARG A% i T D B A PR 7 A DR AR DRI 25008 I 47 2R 9 ) 1 SRS i o R IR Ak L A R KR
ARNE .

B B o % 280 47 37 5 T B 22 B 7 A DR A B AR EE B A o 2 SRR AR DA 2 PR TE B 4L
AR IBC Y B xR AR SR — i 0 BT 2 L T R MO U L B AN L ARAS B RS S RO LR R
FOMESE AT E . XXM, SCHRL2-5 19847 T 25 e i I 45t 800 il 45 A A SR SR R A9 . IR T A 4% 28
LA ATl ST AR SR DN B 2 A AR A S 20 A1 2 N Y g ST ) A T EL X sk 2 S fe A Y
2 RS DN AT 0 S A e S A R A B D P B AT R AT R I R 2 s T R D
PR AR X B AR A SR R RE B AT 12 5 Bl 5 45 2R 5 32 B 4% Rl AN 2 1 IR 52 i . SCRE6 1383t 17—
ol T GETH A Bl 5 B33 RO 0 4 2R D 2 i 5 45 2R A R T UK T A () ASUAEL - R AE — i B2 L s LA
FORT Tl 3 (L 0 R W) AR AR AT R R M BIGH A8 A B . SCHIRLT I 48 1 — ol 2 7 i MR Ay 00 25 2R
RT3 18 B PR AS L 3R g Kbl il 5 002 0 X LA 553 il 45 SRR A P PR R A O R B . SRS
B — Tl RO A 2 A T Rl AT o LR 1 A IO T LA A SR I (A AR A 5 IE 25 O A R DA i R L A7 A
WY SRy B o PRI AR B TRt D 2R 00 5l a5 D77 0 SR AR v 0 Ml v e A T S S Ay B
.

ABFFEAE B LRI HIY1-1 B2 5 il 4 1 A8 19 BE At 15, A Shannon 48 1 5 B A& 1
o B X2 TR A A TR b S R S TP R R ) — i TS R 1Y B A KO R A B 3 T T
BRI 3R B A A el DM 9 AR P V5 0 R A Sy RV D A AN KL o AR BE R b 545 O S U i A
2l gt bR E S5 0 TN e BBl X O A A RO A

1 ETEEEHNEREERRYERALERE

A i AR i e A F B K 7 (maximum entropy method MEM) A 113K 15 8 5Uf% 2% 28 B0 i
(M S50 A1 L SR i AR Al SR A B4 s S S 6 0 o 1) AN i 0 S A X AR 1 A X ) 0 A A 2 )
IBRET  BJE  ETRAT RO E B T SRR AR AR B S AE B AR E SR A AR BOE BUE E Al
A A B AR A S5 R . 2T P BRI AR 1 R
1.1 EFEXRBAENEHERERSH MG

S R 7 I 46 7 AL RE AR R 5 8 1 25 0 T X I J R GRS AG THI s I 1 & IR S N R A5 B
K ARFA A RZNIRAL, 2B AT R e — A IE B8R, Ir A BB 1) L Ath bR S AR AR 3R e A8
TRA BRI T HAb 2 TR R AR A . BRI X T A I R ) R G R A R
FOVFARAT 1 S5 M 1 (E R AS MR » TS RE U8 A4l O A8 25 (R AR A 1200 7 A% At i 00 (0 9% 48K 38 40 A1 1 ol
% ) FH A2 e R 7 1% o AR AR A2 ST A% RS 0 o (B A A T AR A A 1O

Xof 27 5 ik SR A% IR b o S5 3 Al B T A R R AR AL KA M A B R S T B A A% R A ) i
SR BE S BGHEAT b YO S TSI AR IR AR B RN R my e om0 BT SEBRARE SEH L X R A
VS e S VR A Ak 1 ) Sy A R BRI L R A B D 2 — B B (A .t Shannon {5 BB 2 . 315 I
B e B U A Ay 1A A KA e R A A T 2

BRI S e MR e KB HUR N

H(Jr):—Z)P(m,)logP(m,-)0 @)
Hodr, P Gmy ) by R 2H 5 A S8V B0 A0 82 Ak 1) ) S 5040 A A ) MIE 3 L 2 2 SR %00



R TR S Y T i S A A T A Ak By v © 69

iR ]
v

M3 2 A RORHE A A B B S m 1), 1<k

A — RS

SEFARK)FE £ ¢
* B A SRS B
T MENAE A 2 SR A 5 5 R BI(m)f{E B tEy,
1 5 RN 2455 75 P (m) v
- ‘ - E SN A R A TRy,
HEZHARESFENNERNHEREU,
T B 1R A BAE X (8] R m-u,m+u) ¢
¢ HATHE R A b
I BT A8 B AR mlk] ¢
EGTEEBEXE N W ER A
bR ZERm,
BIBT A 22, H I ) 7 RO B A4 R

]

1 ETERENAERALEEEZRER

Fig. 1 Flow diagram of the data fusion algorithm based on information entropy
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Fig. 2 New calibration device for optical dissolved oxygen
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Tab. 1 Optical dissolved oxygen sensor’s eight sample data under certain conditions

A i 5 1 2 3 4 5 6 7 8

M/ (mg « L7H 8.27 8.41 8.53 8.24 8.61 8.85 7.82 8.36
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Tab. 2 Corresponding information content and the probability for the certain circumstances of eight sample data

U2 B e A A 4 5 A/ (mg « L7 ESE HfE B /b
1 8.27 0.166 582 1.792 268
2 8.41 0.164 427 1.805 288
3 8.85 0.034 398 3.369 752
4 8.24 0.162 037 1.819 925
5 8.61 0.107 545 2.229 848
6 8.53 0.134 969 2.002 712
7 7.82 0.035 598 3.335 453

8 8.36 0.169 691 1.773 773
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Tab. 3 These certain coefficients of five efficient sample data for fusion

0 B e R A 2 5 WA/ (mg « L1 R {E AfFEH/b il 54X
1 8.27 0.166 582 1.792 268 0.204 795
2 8.41 0.164 427 1.805 288 0.203 318
4 8.24 0.162 037 1.819 925 0.201 683
6 8.53 0.134 969 2.002 712 0.183 275
8 8.36 0.169 691 1.773 773 0.206 930
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Tab. 4 Comparison of data fusion results of five methods

Tk Tl 4 R 2% R 22 ¥J5iR 2
ASBIF 5 e 15 SR A B a1k 8.36 0.01 0.018 9
SR Hy i 8.39 0.02 0.094 7
Gt AL 4 e 8.42 0.05 0.096 2
T KA A i 8.38 0.01 0.092 1

AN T i A ik 8.41 0.04 0.095 5
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