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Fig.1 Online system for egg mass and major-minor-axis
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Fig.2 Flowchart of online detection system for

egg mass and major-minor-axis
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Fig.5 Waveform analysis diagram for eggs weighing
(a) ZHEMIE (b)) ZEEHIRE (o) WEBLARIRE  (d) X825 5 85URE
(e) B 5b L AmHORE  (f) B Sd BRAMRBCRE  (g) MKEMEEHURE  (h) 35 bR E



%2 1

SR P A% XGRS R R TE LA vk 207

2y AR X AR R AR S Al 5 KT TR ATIR A 3
PRIV IR E T BRI A RS 55 08 5 PR KA Y
BRZE , R X AR IR E 5 AR Al ) T ik R AT R HE
Gy [ e 3k S 4 R A BT RICR

S AR VL5 RS PR 17 24 H O G
JE 219 0, Mo 117 BUH T A7 ki, A4y 102 4%
TR . X A X8 E AT Ve bR & R ms
P, BOE AT 5 45 o SR R 7K ik A 1 I XY 3 4
JE, TRt U 102 MoRS 3 4 %5 8 o A BN GE 25 o A
(F6) , [t g xs % A A 2E 5 o 3 B A
TIER 1,071 ~ 1,087 g/em’ . i 25 fif 98 I Ja] 1Y S
KRG EIR W 8L 2 AN WA

10

AL
S N & o ®

1.05 1.06 1.07 1.08 1.09 1.10 1.11
XS /(g-cm™3)

Bl6 X5 E T
Fig.6  Histogram of eggs density
3.2 BERERWAEX L
KBS B IR VB 7 Fros. 34
HE SRR ELRIRER £1 g

1.25¢
LO0F oy .
0.75} Ve *
4 . . > o
0.50¢ o 0,02 *
20251 % o R

‘.: o’.A“...’“% ".

L

i3 Ors —
E 025100 R0 * %0 *60 4 €30 #1007 *120
*

-0.501 “we & +e 4 *
~0.75 % R AR A RN AR
-1.00} . ¢ . .
125+ WA AL 5

K7 0 B R 2 o A
Fig.7 Distribution diagram of egg weight error
SCHR L 17 T v ) FH A o A 35K 0K (A AR 38 & A /Y
PREBR A Tl R ol T 00 SR P PR 103 o s AR BR A
LSAVAS W)

V=mxLB’/6 (1)
Lrp V—XEEH L—XEKH
B——3% 8 5 4
(CEIPLY i EEL 8 by
m=1.07V (2)

J I =3RS TR0 065 X8 2 Jo AT UM, A B X 2
EEHGELPRFEREN - L1 ~1.9 g, HEE N
1.07 g/cm’ , 5 4% 3052 56 45 2 1) 2% J 16 AL . {H
7] — e YRR % 5 0 At DI 25 A3 A, ] 4
TR B2 5 SR A AR R 22, R 2ZE KT
AR AR 22 , HLBE A fiff BN ] 428 <, S 28 o it i
FEmt— R,

3.3 BEKHEWNITEI

R B BERBOMERTIE & 5 70 Bl i KBl
FELTYIF B IE , 15 B KR AR 228 O 0.6 mm,
FhiRZVER Y - 0.5 ~0.7 mm, Ko A i 8 from .
GErH R A BRG] R B IR e Bl A7
TE— € [ FA B A 22 (0° ~ 3°) S 5 257 b Jul U9 3% 22
BRI

y=0.253x+4.1278
2
R*=0.9831
g 59

53 4

185 190 195 200 205 210 215 220
& F K

»=0.2296x+6.3848
£, R*=0.9413

39

145 150 15'51%%_6‘§(H1'65 170 175
P8 M I Al e g i e
Fig.8 Scatter diagram of egg long axis and short axis
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Tab.1 Discrimination results of egg grading system
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Online Detection Method of Eggs Major-minor-axis and Mass

Zhang Shiging' Tu Jia' Sun Li® Cai Jianrong’ Gu Haifeng' Gu Hao'
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China
2. School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract. An online detection system based on dynamic weight measurement and graphic processing skill
was developed. The developed system weighted dynamically the mass of egg sample using strain gauge
weight and calculated major-minor-axis of egg through image generation. Comparison of the egg long axis
and egg mass by different methods proved that the online system had a strong robust. Sample of 117 eggs
were used to check the system, with mass error of +1 g, minor-axis error of —0.5 ~0.7 mm and major-
axis error of 0.6 mm. The correct classification rate of XL grade, L grade, M grade and S grade were
100% ,100% ,93. 84% and 100% . The detection velocity was 4 eggs per second. Experiments show that
the online detection system meets corresponding standards.

Key words: Egg Mass Major-minor-axis Image Online detection



