136 2017 4£ 9 H

F33E O F17M gk TR 2 IR

Transactions of the Chinese Society of Agricultural Engineering

Vol.33 No.17
Sep. 2017

FrEBMETEREMRCRSIOT S
ZARP, TR, BAX, wENY KOBET, FEE

1 e R EHL TR EBE, fRTE 0710015 2. 36 EAREWUMI L A5 TR, /K8 99163 3. RAIEAIEITRHE
BO A TREE A0 3, fR%E 0710015 4. W[IEAONKZAE SR SHEARZRE, /52 0710015 5. JAbRML RS IRH B,

TRAE 0710015 6. HILAE AR B HCEER T, HTM 310021)

B F: HilrREWRERHX R TEMAGERMMEE T, ZRBINET IR F A T RMESCILE N 5 - & 1
BRI RIS Rk B E R AR T, JFERER, HEBEAC, PR R RS BB . (R IR T SE I
SRS AMALE B I A SCHEAE T 4R 3 — PR BB AL T RO RS U0 AR 10 SRS A LB MR 7% 1200 AR AT AL
PG, R T —FET R T IR S A AR RECR AR IC RGBT AESE, 45 T AL LA LA AR 2 I 4 1 P A A )
ke MARGR M PEARNC AL RIS BORR &, SEBL 7 BN EAMARAER IR, TRAIERZEY 100%. FHIE S
TR T ENFAANG NG A 515 AL RAEH P Fh R 7e b, MRk 7 BN AMA 5 B G J06 R 5% 2 1 T R E Bhid sk
AR BT IR AR EWERAFRC T — AR AR R E . R E REERX . FBXMBIENX 3 AR, EEX
KBRS SR EVA g4 vE Al i v, B 7 AR AR S AL PR R B RE, MEERBIRET 1%, 5%
DR A ik AR R S S R RB, FERES RS RIEE] T 99.80%, (RIE 1 ER5E KA A Jymt N, 3T B A 5

T B KRR P AR S e e Itk o 158 B X SR i 48 2 g SR R ML 5 R R S AN 5 R B 6 N 5% R B4R, WERD AR IR 75 b T 32 & A% 3R
N 98.2%. %M IR N BN A PE I FR HR AN R AT N AT RAN B S S B SR RS %
KR A AR ELE%; FSERIZ RFID; “FabiRie; KA5A%E

doi: 10.11975/j.issn.1002-6819.2017.17.018

FESES: S126; TN919.72 WERFRERD: A

XERES: 1002-6819(2017)-17-0136-08

FARR, THWL, S, E8X, K 1B, FEY FHRECMESREERCAGRITESREV]. RUTREFR,

2017, 33(17): 136—143. doi: 10.11975/j.issn.1002-6819.2017.17.018

http://www.tcsae.org

Li Jiuxi, Wang Chunshan, Lii Jixing, Shi Zhixing, Chen Hui, Li Guoqin. Design and implementation of duck egg smart collection
and marking system of floor rearing laying duck[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions
of the CSAE), 2017, 33(17): 136—143. (in Chinese with English abstract) doi: 10.11975/j.issn.1002-6819.2017.17.018

http://www.tcsae.org

0 51

Hp R A A PR A 2 OKE, 2015 A AR A4S
H2.69 1R, WAEE 1752 A, MER~EIA317.73 /it
HE SR 14%~20%, HNGIR TAIRHEE 5 75t 1
RIS  FR I R N , ¥ Bl X6
P R TR SR R K, IR B IR TR
MIEE R KB IR, Bl A o [ AR 48 5 1 3=
B R, W T EE R R, PR E
m FENEFED . PUR IR EN R R, HATENE
FEERHE RIEE T, %R A SN
KRBT ARG B0 5%, T = AR R R 1:00~
3:00 Z[a], [RIG AR HE A U 0 B RS AN R LR A, MRS
AT AT BT TEE R AL, XK
K7 RS & HOUERE . 2 T B R RO, SRR

ks HIH: 2017-04-24 21T HH: 2017-08-02

REWH: EREGVHEARER (CARS-41-KI18); HHTARHYL I H
(2014C32063); AL =55 AR F BRI A (QN2017339)
M AR, BIEER, FENFEHBHU= 0T,

Email: lijiuxi@163.com

MOBEMER: Bk M, WL, BIEeR, FENEINWETR SRR T
9T, Email: chenhui@hebau.edu.cn

A GFAE T AR IE LB R, BERT RAFE 4 R H A2 )
REERIZNYIARE, ORI R N BRI 2,
AR E IR RE, MR REE A HEHRAT.
FERE AT N ARG B S M AT SPIRFRAET
AR ME A U T SR R G AN A S FER = A . BRI AR
TR —FNTRAMR . AR RE A 521
HEAE PR RO SRR R AR e AR L RE R .

b5 S BEARMPGE K JE, RFID (radio frequency
identification, HHAMBEAID FHAR LN H T34 118
AT R EREERE 7 UM, Selk[12]5% A UHF  Cultra-high
frequency, FFmi#) RFID HiARBFT 78RR K4 T
RS P AT Ry, 15 OO D VA R A B B O HL 4
BT REIR S . SCER[13]R A RFID A G HET &
WA, R FH N T BB A A 7 20t 1 1 G AN 4 7 B
FPRNIAAT TR I, SEBL T /NEE SRS N A 7 2R I R
BRIC R o SCHR[14-15] 5 FH A% IR S8 A e I R 52 B0 T 98
FERAS AP S B A shid . SCER1610F R 1 35 T ¥k
RS NMEE FE B BERE RS, BHALRHFR
177 R BRI = B FME R . CHR17] R %5
gyt TR G EBEARERNE FMRIE. 28517 M,
A B AN R SE 7 T A S BOIR . 3k AR et . STk



17

PRSP IR MR R AR AR L RGBS IR 137

[18-211KHH RFID A% JE&As fib & H A 4> AL 7= )
ARG AR B AT IS, 363 T BB RE B &
P 5 W AT AT R . SCRR[22-231 R T AL AR S
AR T EBE) . UK. RE. Bifi. #30. KR
AT N, SEBL T K A BhE B S KTE s I B Bl
7, NESMRAT R AE TR AR TR

ARTCHEH T — P 5L TR Y (14 G o B e A S AN
FRIC RS, BEWE B BE AL A IR A1) B K I i 7 Ak 2 5 o A
PRIt ZRG0AT LATEFPHE JE SR Ol R & gk H 3id sk &
MG RF=EEAT 9, B SR SN PR A TR A T IR
Emiigbric. DA FIRA K T SCIEN MAES
P e ARG o P S R A A A HE R R SR R R SRR, B
AL B A @ 2R E R A, R R RS
Fi L AR, PERMATT R A A

1 RBLEHRITIEME

1.1 RgLEH
RGEHIME 1 s, P BRI R LBt
RN FABEMI I HTE, HERFERARTE8E.

N —o

15

LP=EA 2 MRRRILL AN AR 3G 4RFID BLR3 57=E
TGRSR 6. AT TARIRNZLAMDC RS 8. 9. Tk
RS T0BTRIATENSL  TLWHSTEN R ALAL 12,78 il B b L A T A A
B OBHEIEEEX 144650 15 7RA AL

1.Laying nest 2.Duck inductive photo interrupter sensor 3.Channel baffle
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Fig.1 Duck egg smart collection and marking system structure
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Design and implementation of duck egg smart collection and marking
system of floor rearing laying duck
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(1.College of Mechanical and Electrical Engineering, Hebei Agricultural University, Baoding 071001, China; 2.College of Architecture
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Baoding 071001, China;  6.Institute of Animal Science and Veterinary Medicine, Zhejiang Academy of Agricultural Sciences, Hangzhou
310021, China)

Abstract: Floor rearing natural mating technique can fully make use of the biological characteristics and animal instincts, in
order to exert the genetic advantages and improve the quality of duck eggs. At present, only the pedigree breeding method,
rather than the individual breeding method, can be used for floor rearing ducks. The reason is that under the floor rearing
condition laying ducks has a large area to move around, and the time of laying duck egg concentrates between 1:00-3:00 in the
morning, which makes it extremely difficult to track, identify and record individual laying behaviors and to accurately
correlate an individual laying duck with its own eggs manually. The shortcoming of the traditional pedigree breeding method
lies in complicated process, high intensity work, low accuracy, long intergenerational interval and slow genetic progress. As
the performance of laying ducks is evaluated based on the overall family characteristics, it is hard to tell the difference between
high yield individuals and low yield individuals, which negatively affects the precision and efficiency of duck selection. Cage
breeding is one of the ways to achieve individual breeding, but this method is subject to a limited activity space and sacrifices
the animal’s welfare needs. Thus, ducks under such conditions cannot properly exert their biological characteristics and
instincts, and the genetic advantage is weakened. Floor rearing provides activity space for laying ducks and effective exercises
can enhance their physical quality. Therefore, the realization of the individual laying duck breeding method can not only fully
exert the individual instincts but also take the amount of egg production as a key indicator to the future generations. A key to
apply the individual breeding method is to find an intelligent and non-stress reaction method to accurately identify and label
individual ducks and their duck eggs. For the purpose to investigate laying ducks, a new design framework for an intelligent
collection and labeling system was proposed, in which the network topology and a logic control algorithm for both upper
monitor and lower monitor were given. This system used the radio frequency (RF) technology and photoelectric sensor
technology for information integration, which solved the label missing problem due to the same frequency interference when
the RF readers were close to one another. In this way, an accurate identification of individual duck egg production behaviors
was achieved. The non-contact inkjet printing technology was employed to label the laying duck identification on its egg shell
correspondingly, which solved the problem of recording duck eggs correspondingly. Meanwhile, a new duck egg collection
device was designed and implemented; it integrated the collection and marking function as a whole. This device consists of
three modules, a collection module, a posture adjustment module, and a printing module. The collection module was designed
with a Trapezoidal Groove structure and a flexible contact surface, which eliminated the kinetic energy of duck eggs
accumulated in the process of accelerating rolling motion. Such design could reduce the duck egg breakage rate to below 1%.
The posture adjustment module was designed with a touch-type duck egg guide. The coincidence rate of the long axis of the
duck egg and the parallel axis of the conveyor belt is 99.80%, which ensure that the long axis section of the egg shell was used
as the printing surface to maintain the integrity of the printed characters to the best extent. The printing module used a
continuous inject printer to mark number on the duck egg and the clearly readable qualified rate of the number marked on the
duck egg is 98.2%. The application of the intelligent duck egg collection and labeling system in the field of laying duck
breeding will greatly reduce the workload and improve the production efficiency, so as to enhance the production performance
and economic benefit of the duck breeding industry.

Keywords: automation; identification; online system; duck egg tracing; RFID; marking code; posture adjustment



