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Abstract

For the purpose of enhancing the detecting stability and the model adaptability of egg freshness by
non-destructive detection method, a sensor fusion was taken by the machine vision and electronic nose in
the sensor level of characteristics while D —S evidence theory was chosen as the sensor information fusion
method and BP artificial neural network as the specific modeling method. An improved method that could
remedy for the deficiency of D — S evidence theory was discussed. Verification results showed that the
basic probability assignment of uncertainty decreased to less than 0. 01 by sensor fusion optimization. The
problem of low detecting range in single sensor method has been well solved. Meanwhile, the egg
freshness discriminating accuracy and stability has been improved compared with no sensor fusion

situation. The average discriminating accuracy reached to 92. 6% .

Key words Egg, Freshness, D —S evidence theory, Multi-sensor fusion, BP neural network
3= DA B TR, e TS A I i 5 | A 2 A% I g 15 S Rl 4
=]

RS =2AR S A IRS oA EYSNE R g P Y E A e T
o 2 PR AT 45 A B, DT A5 H B S A A AT AR
&5 T MR RN ER BEERKE

PR 2 T ARG N0 8 B R B SR TG R I Y
8 G5 1R A 0 X8 BT i J3E AR I 77 3% =

TR A U R AR ik B
SRS 7 PR TR R G A (RS R A SR R, A AR
(17 10 AR AL, — g 2t B Ml 2 , 485 78055 ¥ R

B 25 | R R A7 70 A I B AS S A R AR, Sl T ke

ks H . 2010-10-08 &[0 H#§: 2010 -12-03

AN A M 15 R Rl G o P 1Y S BT — A R E
Mo B Sk g . BIEZM A Hh M D -8
( Dempster — Shafer) fiF 4 2 1 H A7 T 77 J6 50 MR
HR 2R BRSO L BT N AR ARSI R 4y 2

[ G BORBIT ST & J 1 4] (863 11 %)) BE B il H (2007 AA10Z213) VL7548 B4 B BT H ( BE2007320 ) A1 H 1A Ml K 24 75 4F 4117 3 4 B

B3 H ( Y200827)

TEF B XIS, P A, BN AR = 5 A T, E-mail : 1lxx_2000@ 126. com
BWAESE: B, A8, WA AR S0, 358 EE AR 7= I S ) PE B 9T, E-mail: kangtu@ njau. edu. en



5 8 ]

XM 45 . JET D — SRR B G Y X T BF I 2 1% I A TR 123

S5 QI

UTAE R, [ Ak 22 A% I i il BOR il T AR D) At
1 B A S B Bl 70 M 4 R T F) 1G4, A il 1) TR
FITEJEE 7 T A B R g i A IR T
RAE [ AR A AR A TR A B B, (H A A A fF 5
"

S B v TCAVURS ) A ) T A R G T A R
P A RS AE N DL R AR R O A SOR A% S R ik
JE R A (HLERALSE RN T 5 ) 1735, IS I i Kk
B H bR, 55T D — S R4 S R AT L B A
AEJZRA , JF LA S A0 W A9 BP it 22 g 28 4 Jp1) 4L
i

1 BEFHEIRN T(EREE

ASCHY R G R G0, HLAR P58 20 Hr 2 48 Rk
AR A I 2R 48 (PR 1 40 ) AT LA A 9 b 52 42 A )
P S | Hhy T JHL 7 AR R A 5 S TR R il — i) 1z 7 X
PIAEAEAR R 22 5, TR I A i s K500 )2 9 il Bk =2 2%
PR AR RHE 2 R A R O SRR B T
ARG RCR I GE B, HL B T — 8 A B A
FIE45 , A 4k PR MRS BE RO 42 % o il O ik
FAEIE 1R

| R prooeemmeeeeeny

¥ ¥ Hibti

| momgrg | [ wramw | PR
v v :
| mmswm | [ rcamias | 5
v v .

HOSHURIR, & PREGHERAE (LT | | 2%LUE

AL 3T MR ) | | Bos | |
v v :
| AR 15T k——J i

v
|3 D-S Ui A BP 2R e |- @

| R EAPIEG5 A HI5E2
3 I L S R

Fig.1 Technical route of the sensor fusion method
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Fig.3 Changes of Haugh unit in storage time
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Tab.2 Principal factors analysis results of system index
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