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Study on Detection of Scattered Yolk Eggs Based on
Multi—Scale Wavelet Transform Method

ZHANG Chao, LU Wei', DING Tianhua, DU Jianjian, DING Weimin, LUO Hui

(College of Engineering / Jiangsu Province Engineering Laboratory of Modern Facility Agriculture Technology
and Equipment, Nanjing Agricultural University , Nanjing 210031, China)

Abstract. Ferric chloride is widely used in the wastewater treatment. The mechanism study on the
flocculating of ferric chloride and the recent progress were discussed in this paper. Four typical
mechanisms were illustrated including charge neutralization, adsorption bridging,sweep flocculation
and compressing thickness of electric double layer. The current research progress was reviewed and
intensive study was suggested on floc structure , conformation, zeta potential and the synergistic effect
of ferric chloride.

Keywords: ferric chloride , mechanism of flocculation, research progress

AT AE R XY EE i 5 ) R — B A2 ) 1 S A Y HA T XS B A L i JSBIE S X R R e R R AR O
o ST e BB AR AT R AR T v R T S S0 N U1 X8 SR i R ARG > T T, T
FIR— MR PRAG R, [ AN G 3R BRI R 2 4 EBERARD B2 ARRME A, H

KiEEH . 2015-03-14

ESWMB: BEARF=EEHFERESTH (61401215) ; 1LJ A A SAFH# 54 51 H (BK20130696 ) 5 H1 9 w5 15 B A RO 55 28 2% 15 H
(KYZ201427) ; B KR 2= A 81315 H (201410307081)

*EEEE: 5 F(1978—), B TLHRRMA, Tagili- ml iz, 32 28 N Je g = i JC I A 4L R HL s A% I8R5 il R A 5

E—-mail : njaurobot@njau.edu.cn

LHStHRAZIL 2016 FE B EET7H



RESEARCH ARTICLE

ZHANG Chao,et al: Study on Detection of Scattered Yolk Eggs Based

on Multi-Scale Wavelet Transform Method

BB AR AR T X AR RS A S HAR KRR B s T
T4 98 S, X F R Rk ECE R, B A
W2 i B ORMERRE BT LA, X e R A TG T 2L
A H B SR A fE RS R

VB35 38 2o 42 1) 1 3504 4 i 5 491 A0 9IR 2 3G 2R LA
IKBE B IR B, X 22 5 KUR B M IR 3 &
WIS S AT /N 3 RUBE 43 ik A2 e, O LA HCBIF 50
5 HIOH B A I 2 3 A S 25 St IO TS YRR
fIE{E , I3 % 7. BP RBF Hl Hopfield X2 i # K
IS Y 5 2ok bl A, 4t — e S BN A R A
JEA5 SO 9 R A T D %

|
L1 SEBs

S I bR S R BN A T B LAY AR BT A AE 35~
45 g, R EARLE 30~38 mm 0 [ P 10 7 G 2R
150 e 7= I 20 KA BEXS 2 150 #, Hor i i
T A B SR S A A K X R 2 K ¢ B T R
B RO R AR SIS 7 e 20 RE SR E &
FH 48 S50 CH- B W 21 1 B BRI S8 i o S5
HE 3L 300 4, 40 AN SR AE AR w4, v, I
SR 100 HOBr fif 2 ARECHE A1 100 MR B HE
BB AR B, AR AT 50 BORT 5 25 4 4504
1 50 FHiCES B RN A
1.2 UHF5EE

S BN B R A A RE B R R (A
i), AN 1 TS WSO A A AR Bl A AR A
BB 3 AT A48 matlab7.11(R2010b) #4:

1 #il5HE

1 mEBERTEE

Fig. 1 Schematic illustration of magnetostrictive device

1.3 7%

131 H®FHEF e RE il A R g AR 1 i g E
i 4 % 0 S0 4, LA 20 Hz A [ Bg 3 1~14 000
Hz I [ P9 A0 B, I LA G AT sl i SB801 4 2 1 1 X8 2R
Peoly, LA 1.36 s, 8 b 22 5 WUR B2 1 39 S 4k 3l &
WA 5 IF A BT B AL HEAT 00 43 BT, 4% 3 i AR Y
RS

132 ok EH XCRAERHEEE S B AR
AR S AT AN 3 RS i e i AR B i R S
G RREREL DRSNS D s A R=aM DY H U 3
B SO E NS 2 R IR T R G S
PR AIE ) S A O T 4 8 I 2% 1 B A

1.3.3 A&k n 8 il g5 5
Y25 BP #2: M 4% RBF 1 45 % 4% Fll Hopfield i 22
W 2%, I F It 4 I 2k € Y BP RBF I
Hopfield A% 25 HUE R AR AL UEA T TE , HARS 4 A W
R 0P RE I 45 1 25 Hh — ol S A B R R R R G
PG B P AT T

LR

21 HEEHRIBENEE

] 2 T/ (2 4 3 T SR 4R B W 2R 5 L 48 FFT
AR S B AR L L R AT DLUE Y 1~14 000 Hz LA
AR v AT M RS R R I AR A 0, R A AR 3h AT LA
R M B e 1 R Ll 1SR R AR PR BN 15 S, B RO 1
HERRDGEWE &R EEE D T4
000~7 500 Hz # B2 N, PRI o s 431 B2 B0 Ay 25 2
1) BRI B, I 4500 o Ry e S0 B iR B A 5ok
BEFN/INE AR 4 43 A 16 E ARSI BE , HL A 45T 3 e A Bt
JEHE 31.6 ms,

600
>
E
=400
B

200

0 5000 10000 . 15000 20000 25000
Fi3/Hz
2 HEERDENESIEE
Fig. 2 Frequency spectrum of vibration signal of

scattered yolk eggs

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.7 2016



oA LF T SR E B EACEEN TR

2.2 N HRIE A STE HFAE£R BY

TEIEAT /NP o3 ffb IS, IO AR 4 45 5 (0 000335 4 P
PEIE M B/ NI R, TR/ 3 RE i R v
AR XS S AR 3 5 U 2 B R RO LB 3 RUE TR R
WY I3 R ROR KA E B 1 /N, AR R
JELUE AT b AR ARG, I e IO MR L B/ B Kk
2 X} Haar .Daubechies Biorthogonal ,Coieflet ,Symlets
K Meyer 55 /N 5L 53 fig X LY, fe ) 26 B Daubechies
AN R <o A /N TR R HE R S B 5 U B 4
IR0y, 38 A R I Y SR R B R N o fi
B, AT I S BB T A/ BRI B8 TP A
T /0 A T | A R A e AL 70 BT A S

E 3 3 12 %) 4 000~7 500 Hz J5BE P 1) B i 2
5 W5 5 17 3 RUE Daubechies /N 53
fift S BN 3 P iy 3 RUBE /N 43 A 1 3T ABL 3

(R

300 ‘
2500 %
. 200 by
£ 150 i, i
= - iy o va
= i W ToRN
£ 100 AV !‘ ﬁiﬁl
! iy H i
50 Jf 4 / : 1 i
20064500 5000 5300 6000 6300 7000 7500

Bi% /Hz

(a)3 )RS A5 X e

500~
4001 A
2 o -
= N
= Iy, i if"ﬂ
= 200 AR 1.
v i [
i Nl R
100F M i ;
/ ] 47
e Y P h
4? 00 4500 5000 5500 6000 6500 7000 7500
Hi% /Hz
(b2 R A i 5 4 E
600 -
A
500+ it
i}
> 4001 & N
g AU
= 300 ATERN I & T
et PRI i B
200 ] bW
Ny bl Vi \
100 PN AN PR
N LA 4 |
APOOO 4500 5000 5500 6000 6500 7000 7500
WA Hz

()VREZIL IS5 53T L
— WififE, - i v
3 NHESHEETNES I REMISBEITL
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scale decomposition of wavelet contrast
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