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2k B I B DR T S8 R A A R TR A AT T A A B
I P S RO A MLBCE S/ T Bt G e i —
Foft e B P A R 0 B 85  FR UE B 5 R I A 52 4T 0.
R o8 HE BRI IR TR A 1] 3R ) R 8, 52 AR
LYCRE R . Rl MR I A LA ] AR 35 A Bl
BT o Bs 1 BE S HZ SE RS T 5 0 H Al B R £

1R Bunker; 2.4 BE 5 4 2% Intelligent controller; 3.Hi
7K 1 Solenoid valve; 4.1 3] Movable door; 5. #24TF Rail;
6. 54T Pull rod; 7. A H 17 Entry door; 8.Bjf#EMT Prevent ly-
ing rod; 9.944% Baffle.
Bl BzhEREE R EEEEE

Fig.1 Structural sketch of the whole machine
12 EIHIFI

DARTT, ARTIEMamE 2 i, HE%h
ABTTHE T ) BRAL P A B U B R 25 20 A
ABTT S B, v L BT 8. W15 A
FUTTHE Sz , B E A G - A LTIV R 9T TR
BTN T THE S SR AT AL BUE , rf A 1
BN G S TR EN A F A B ST N RS 3 7 e i
AN HE

1.ATITHE Entry door; 2.7917 Inside door; 3.FR {44k Limit

baffle; 4. 34 Hook; 5.U Hf# U-shape.

2 ANOMN&EHEE
Fig.2 Sketch map of entry door
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BT N2 TOU 2y A 1) et JFG 536 R 1 980 2 Ak B A 1 1) 8
E S AERAT ISR AR HTE A BT EIFR .
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1.1% 3 [T Movable door; 2.4l 7K Bearing; 3.4 # Extension
spring; 4.##F Rail; 5.574F Pull rod; 6. A7 Entry door .
B3 2UMmEEEANEEEEE
Fig.3 Sketch map of whole mechanical one-way
opening and closing mechanism
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1.WRE 3l Bunker; 2,148 Frame; 3,82 F k4% Conveyer au-
ger; 4 B Feed bing 5 BUN%E E Device of RFID; 6.1 K%
Pipeline for water.
B4 ARBEMTIER
Fig.4 Sketch map of feeder
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CESES EP IR TR

PZE(K“LiH)X% (2)

bR ST R A CPLC 41 A% . B4 iU 1) 7 B b 2t
LR A 500 b e B G E R JRR N 7 A B R
ﬁ@M%Pﬁgﬁ%ﬁm%degﬁﬁﬂ% R O 3 0 08 1 2 S 9 T 44 0 )
LT B Lk b 2 B B ms G HAR{E Bl i RS485 3 R % 45 PLC,
B g b TR R NN A R, O RIS . FZRR&ERKZ LR IO
A I I T % 48 o pp g TSR L R PLC 7 1 3h 4 )
B 18 mm Ml 36 o/ minet B3 100 W, U2+ ORI HEHETE 50T UL HE S8 9 4% A5 . 7T LAE 1
B3k 28 100 L, Y5 2% v G SR T L R e W R ] PLC AR
B 8 B (radio frequency identification, RO TR PURE B 1A & [ R S Y B
PR (ISO 11784/11785) By FH T & W37 4 i HL 1 -

RFID) & —Fh Ak 2 fuh 28 19 J0 28 v [ 33500 RO,
PR RS AN A S IR R G s T PRATEER AR A M BE A e AR AN 1 PR .

x1 EHBEGRES5SY

Table 1 Hardware model and parameters

w5 4 FR Name #1455 Model FHEMAEFE AR Key performance indicators

] g B 45 il #% Programmable controller EX-2N43H JF &4t Switching 12 A 12 H
fil 525t Touch screen MT60-43H 3 ¥EF Resolution 480X 272
B R 4% Reader RHTAGS-A03 TAEMR % Frequency 134.2 kHz
¥ H g Tag RBC-ET01 F F#Hr Communication protocol 1ISO 11784/11785
2L JF 54 Proximity sensor LJ18A3-5-Z JE N H S Induction distance 5 mm
TR AL Motor GW6280-24 H LI Power 80 W
LG K ) Electromagnetic water valve 2W030-08 %5 LK Rated voltage 24 V
LT Alarm lamp LTD-1081 %7€ B JE Rated voltage 24 V

RS R R MR T B T B BB R BER L B AL g

I OCHE , KR 5 4 5 H#E#:0) PLC, PLC %
ST 2B 2 ) 1 B T DR 1) 3 e T B AR
FEIC N BESE E B ] AR G 5 AR IR R i
T I 2 i B A 3 S A AR E T Rk ke A 4 o
T ARk, s ) P 1R S P AL 2 e KL A R BT DGR
i bR A Y H A IR I0 S T L A 45 4
WP H S8 R IR R R T A PLC £ HBIE
FiEF s L ERP R FESlm R E 5 s,
1.3 THBERE

DRGSR R 5 A3 . 4 U B A TG A& R Bk
RA2WIEAT AR 0.67 t/m®, 1 F 51 A B 75 F i K
JBE 05 A B 23 F) ) 5 B 55 B 80 Al AUORG W TRl IR (1
D s B FAE (152l SP30001, & FE 0~3 000 g, K
JE 0.1 g, bW FE L T R A B2 /i 3 .

DFRFRVEAN . OB BE . i 1 IR R PR AR
R 5ROk 2 R 22 5. ELAE A A X
PR 2EHEAT A, AH T 158 22 8 /I U B BRI s L 3
GER/N- (1 N

s (M—M,)

M()
A3 e AR TR E s M o i i 2 45 21 1
SEBRBOR R L g5 M, b i BORME RLTHIA B S SR

X 100% (3

Bopa et i PR EN B iR ER R
B AT H A, AR S 2R B0 UG I R R e L
/g w1 I N

CV:j‘%xmo% )
KW, CV R R s WEEARIREZ ©

HFEA T,

DRI Ty, A R E R R LU 2
TR 7 23k B 105G 15 SR H R R Bk
FIHEE T RHE R 100 g, 40 313 2 AR B 5 H R R,
[l — 15258 TR It 10 W, HL T RERR & 55 BR R
S AT A S B TRk B Y A X 5 25 RN AR R
EY
1.4 RFSEEIRIE

DR AR 5. s 7 Hirsa T 5
4 RBC-ETO1, W b 3% 5 48 B BF £ A FR 2 w5 B
I BER R B ARG M MR B (A RD s B R A A

EAN . sV LB B o R AR N SR S B
BRI B DX BSR4, T i HobR
A 20 W 42 30T L A0 SRS TR AR BE (0) T AR 1 85 KR 3
B L, M x = LcosO; y = Lsin0 T8 H A8 b5 5
(s y) s R 225 ) R R0 L
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Big
Start

WMIREDE

Initial value setting

fl (S =2

Touch screen signal?

RFID{E S
Reading RFID signal

I N

Sow entry?

Y

BT

WP

HERESDW

Test program

B 5

Fig.5

BERFEHREE

Query program

TR
Need feeding?

i1V I 1S

Release feed and water

BHEE

Sow leave?

PRAFEL AR

Save date

Ly
End

Flow chart of program control

® 2 AR 2 AL, BRI R ZE N 2.59 %0, 48
S REN B R 2.25 % . SRR ARSI I,

Variable coefficient

21 THEE BOE TR 5 S92 BRI G (R 22 8] R RE R R 25 2 T
AN TR) B 58 S A 0 S B T R R G TE A5 R WL 3040, 78 S R AR/ BT RPRE AL L AR E MR
F2 TREEEFHEFETHERBER
Table 2 Test result under different setting feeding value g
RIS g5 &2 T EHE Target value
Test number 1 500 1 600 1700 1 800 1 900 2 000 2 100 2 200 2 300 2 400
1 1523.6 1635.9 1737.7 1866.5 1963.4 2 062.4 2172.7 2 269.4 2 377.7 2 480.1
2 1561.1 1655.3 1766.2 1862.5 1 965.6 2 065.1 2162.9 2 260.9 2 361.0 2 457.5
3 1532.2 1633.3 1735.6 1 835.5 1935.9 2 039.5 2 138.8 2242.4 2 342.7 2 444.3
4 1538.9 1646.7 1746.2 1847.8 1 960.8 2 059.9 2 168.4 2 257.9 2 349.6 2 447.7
5 1535.2 1632.7 1733.1 1834.9 1932.9 2 039.6 2 148.5 2 245.8 2 333.5 2 441.8
6 1543.9 1645.1 1750.0 1 848.5 1962.2 2 061.6 2 154.2 2 256.8 2 361.6 2 459.9
7 1538.7 1644.4 1739.7 1841.7 1 958.5 2 060.6 2 165.4 2 266.1 2 367.5 2 471.3
8 1532.5 1632.6 1731.6 1835.7 1936.6 2 038.5 2 139.6 2 241.8 23454 2 453.5
9 1554.1 1657.7 1758.6 1861.4 1961.3 2 059.1 2 160.2 2 257.1 2 353.5 2 460.2
10 1539.1 1637.7 1 736.6 1 836.1 1942.8 2 047.6 2 149.4 2 254.3 2 366.4 2 464.3
S 2 /0
i T%t/ﬂ 2.66 2.63 2.56 2.61 2.74 2.67 2.67 2.51 2.43 2.42
Relative erro
P 5.3 235
1539.9 1642.1 1743.5 1 847.1 1952.0 2 053.4 2 156.0 2 255.3 2 355.9 2 458.1
Average value
i
*f]: 2 Lo 39.24 40.52 41.76 42.98 44,18 45.31 416.43 47.49 48.54 49.58
Standard deviation
AR /0
LR RH K 2.55 2.47 2.39 2.33 2.26 2.21 2.15 2.11 2.06 2.02
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R BT EOR
22 RAEE

HR A S o 3 B B L AE 4 KO T PN 42 R
SFEHE (BT 6) . MIET 6 AT LA L 78 LA 2 o
FRL B ZKCSF DX TR 50 3 [l D — 3 ARLA [ A 2 (]
PR ST R Dy — AR S B D oo B O UL BB
MR FO R R 16 em, W R THER

cm

B 6

AREFRIEE

Identification range of feeding device

Fig.6

S5

Sk SE B R A AR ) DR TR R RS AR
MR ASHIESE N FH 2 R R BT T — R 3R RE S A AR
NG E A XHZR E A BT 2 PUWUS A
BURG BORS T RE 25 55 OC S ILAKR 2R 2647 T 2 it
LR T IRAT B R RO A S G S, X
TR ML L L REK I L B B RS 2% & PLC
GRS OUF AT T AL T T R T
DAFR R 52 22 FAR 5 R B PEAN 48 bR XP i BT
R MBEESEAT TIRE . MR TR RSN
100 g B, iz 3% B0 H O R 7 35 4 4R 22 8
2.59% R RZBNIBME R 2.25% . ERFWFERK
030 PR Y 220 T ORRRG B A R AR MR AL I IR
T4 R 2 T L T A R R A A R A R, R
12 B R R T B A ) TR S R R AT L 4 R R
B, 78 LR B R Hp o A KT X8R P 3R 505 R
— 3 AL B B PR R AR 16 em, W R T

BT 4 d P ] S PR E T RS T AR 32
AR RE . SLBBMPHAEERADEL
U TR 2 AR A RFID 4 A 52 30 8F 5% A K
B 0y 16 B TR L ) ik 5 R 2 AT ] R S B0 B

JE R R GC SR A SE I AR L W PLC 45 il HOR 45
SRR A I R i 126 7 S B E OB . IR IR A
LA PE A S A TSR A MU Y 3, O i
RERE A BE KR H % R AR R 268 4 iR TR
HL gl A FT) 26 TR 45 40 b A5 B4 R ] Ak, AR T A
AS IR e A R e/ . BE AR IR AR SR ] PLC
(PSR RIRE i it S5 A AN I T G N 7 [ =
SR Gy MEA G U T R 2R B A 2R B R HL L o AL
JLaRfEARZ ST INRE I 25 A By e, TR 2R B & B
Gy il as RO H8 7R KT 2 PN 5 6 WL I &2 X
PRAE N R TSR A Y i i R B A R
A8 5% 8 s NS R R 2 T R AR A A
RALIE IR BR 5 1 A B 50T b A X A 9 B2 114 A6 0
I (0 B R R AR R 4 AR A5 Tl AL A ke A
W 5 AAS W 58 0 FE Al s #E — 20 X 40 3G B R Bk £y
wr5E.
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Design and experiment of intelligent accurate
feeding device for group-housed sow

SHI Lijun LIU Meiying ZHANG Nan NIU Zhiyou

Key Laboratory of Agricultural Equipment in Mid-lower Yangtze River,
Ministry of Agriculture and Rural Affairs/College of Engineering ,
Huazhong Agricultural University sWuhan 430070,China

Abstract

China, an intelligent and precise feeding equipment for group-breeding sows is designed, which consists

In order to improve the automation and intelligence level of sows breeding equipment in

of all mechanical feeding channels, precision feeders and intelligent controllers. The device adopts a small
number of feeding ways and a programmable controller as the core controller to collect and store the
feeding information of sows. The performance measurement analysis showed that when the single dis-
charge amount was 100 g, the average relative error of the daily discharge amount of the device was
2.59% ,the mean coefficient of variation was 2.25% ,and the maximum identification radius was 16 cm.
The results show that the device has the functions of identifying feeding sows accurately,isolating feed-
ing and precise feeding. The accuracy and stability of feeding and recognition range of the device meet the
design requirements.

Keywords sows; group-housed; precise feeding; animal husbandry; radio frequency identification;

control systems; mechanical channel
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