2016411 A ﬁﬁz N4 1JL 1%2 5¥3 Tﬁi W47 % B 1L

doi:10.6041/j. issn. 1000-1298.2016. 11. 041

ETUKXKMMBZIHEENNFZRBERRRELEERSE

1 1 \ 2 3 1
a0 X MM EEER TR FRHE
(1. P EARE RSB SR TR, JL5T 1000835 2. th [ el k2% K Fl 5 KR TR B, JLIT 100083 ;
3. REBAMAERARAR, K 300400)

WE: (X UAYFGHEIEREEREB T2 BAEE A R & FBenl, T & T —Fh B T LUK M AT HLUE
FHOF- & 4 G SR A B R N R e, SCHL T 43R 8 R CO, YR (H, S YR (SO, e B \NH, ik J 45 PR 453
2RI A B R S R S I I 5 0 AR G g DA K IO R AT 08 1% i, BT Kingview 6. 55 Tl 4SBT & T EALHL
WA RS, AL R G BHE R S ME AL TS ARG, 328 T R FHLRE & 5P s 58 8O 373 4 3 56
SO DI aE . &ad S0 % 07 Bk MAEYI R W L bR AT iR IE B X R RIS AT R E v A, S PR R, I
ROR AR B8 2 AR TE 100 m 38 A 35X 0. 041% A3 R0 MR TR 17 X6 7 44 3 PR 05 A5 L BE AT 552 1 300 35 W 4 A s 72
WA % ) i,

KEW: PFGHE; mBEE; DKM MEFBEE

hE 4SS S823.971; S818.5 SCHERFRIRED: A MEHS: 1000-1298(2016)11-0301-06

Remote Monitoring System for Cow House Environment Based on
Ethernet and Mobile Public Platform
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Abstract; The current remote monitoring system for the diary farm environment is lack of mobility and too
complicated to handle with high power consumption. Based on above, this paper developed a novel
remote monitoring system for the diary farm environment based on the Ethernet and the public platform
with WeChat. The new system can realize the accurate acquisition and remote real-time monitoring with
respect to the environmental parameters, such as the temperature, humidity, CO, concentration, H,S
concentration, SO, concentration, NH, concentration, etc. Ethernet was used to transmit the collected
data. The industrial configuration software, Kingview 6.55, was adopted to develop the monitoring
software system for the upper computer. The database of the aforementioned system was connected with
the public platform with WeChat. A WeChat client was established on the smart phone to remotely
monitor the environment of the diary farm. Case studies were carried out on the simulation experiments of
the laboratory and the actual operations of a dairy farm. It is shown that this novel monitoring system had
high stability and reliability and good real-time performance with satisfactory monitoring effect. The data
packet loss rate was lower than 0.041% in the range of 100 m. This system can effectively solve the
problem of real-timely and remotely monitoring the environmental information of a cow house.
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Fig. 1 Overall design diagram of system

T I/ R A A 1 i A TN B IR i B
CO, Y FE H,S ¥R BE SO, ¥k B NH, ¥k B ) (1) R 4 &b
FRA K%, LK AR H5 ModbusTCP #3380, ¥ BT 47 %k
5 BAG IR AL T 3, B EATLRE 3 Ay sl
B AT W5 24 37 P 55 B 1) S BB AR P AR A
T JE A i Ge it oA, O B SRR B S H0R B
B, ) B S R P n T AL B, ) A el Y 4 4
163 38 2 LR B2 A 2L, b AL W g R T A S
Bt R BRI A, A L R L I . A
T3 JH P R0 75 s A 100 S B S R A b T ST
U 55 as A HE U A& TP UE RIE AR S
Jei o B3 O A B AT A v B B A

2 REEHIEIT

A RGBT A AR S 52 B ) B Re 43
3 G AR A S 2 B AR S b R )2, S B
X5 2 S IR S 5000 R S LS B R B K
T 005 2306 30 I DG B A, O B & DA I 56 18 4 BRI
P 45 B, 4 2% iy 1) A2 J 25 R AL A0 38 45 5 A% i )2 Fh T
DR LA K A8 8, 57 B S 2 A ok A B AT R
b A% 3 ) FH P A 3 O 5 2 RE 1 R AR AL
JIR 55 %% L P FHL
2.1 RGEBAMEBEGIEIT
2.1.1 RV AT R T

YEBEVG T F 19 QFA3171 T 4% Jak 2% 18 y 1 15 B



5 113

ARIR A T LUK M AE 3 & 05 4 5 3R 5 12 I 12 R 5L 303

1 IR | A AT B 3 220 A% B T A H 25 {1 e 2 1) A
T L LD i 3k 114 75 1 43 1) R BB 35 11 A i P
AR B o AL AR BN B R ATy
FEW2F 3 1 45 A 000 5, 1 B T Y BB AT LG ) 0 ~
100% , i i {52y 4 ~20 mA, 1] L 5 ModbusTCP 3%
LR TR AL S HIVCEL o AL IR AR AH M RE S 8K
mak1 R,

F1 QFA3171 BIfE RS RS H
Tab.1 Performance parameters of QFA3171

TAE  EENE RERGS
HE/V o JEE/ () Hid/mA
BE 13.5~35 -40~70 4 ~20(DC)

M RS
W/ % i /mA
0~100 4 ~20(DC)

Z

2.1.2 SRR L AR

WAk CO, A X W BE 48, R G CO, AR ik
JiE 5 SR 2 16 Bl MOT300 — CO,— IR T G 28 < {4 45
VRIS E S A TR E v NIEA A a1 E 5 3 N
AR A B AR R I — Rl KA PTG
BLE R T FAARFE LA AR A A O AR AE S 3R 1)
WO 26 . AT AN 2F i I A B AR 4
2R R AR A9 R 0 21 A 6 B, LRk ok R R
MBI —FE 2R 2 A B

1

A:lg(7):Kbc (1)

L A—OLREE
T——3F 55 L, BV i 55 0 3 B 5 A O 5
Z
K—E IR W Wit 3 4, & 5 W Wi o %) 1 o
RASCRIBER A A X
W 1 e
b——WR i) 5 B
W21 T f Dy SR AU A e B2
A
:ﬁ (2)

PR I R 5 2o O 4 A S I RE B A R AR R i
WORE R 3K (2) 3 AT RATHSE SR I R B

MOT300 — CO,— IR U f%: 525 i o7 PR, 0 4ok 32
R AN A A, I B YE R O ~ 3 928 mg/m’
SR N 1,96 mg/m’ K MRS BE Ry +3% i 5 5
916 ARG EER 4 ~ 20 mA {55, 555 XF CO, & &2
MK .

NH, \H,S SO, ¥ i {& J&#% 3% A} MOT300 F %1 iy
MOT300 — NH, %I MOT300 — H,S % MOT300 — SO,
RUEIRES X — FR G A% s R A A Ak 2% e i D 34, 3
b5 I AR AR RN I 5 A AR BE RE L Y
HL A 5 R A I A vk B, L I B A A ) v Xt R i
JEE R R R 2, R R BN B AR R A A

c

c

J7 AT R F B W B AR AR BRI T BT i
Y MOT300 F 41| A vfk JiE 4 Jdhe i) 2 3 6L Oy O ~
196 mg/m*, 43 H K Ny 0.2 mg/m’, K W K4 BE Ky
+3% i E S 16 AL 4 ~20 mA 55, FF
4 ModbusTCP R #$ TR 1) 4 ~20 mA & A= 5 Fr
HE AN 2 Fiv s, 78 45 0 P 8 b ) 47 B 2 % 4
AR B A A TR B A R

Bl 2 Al ik L3722
Fig.2 Sensor site installation diagram

2.1.3 By

TEW 55 L e i o, T LLBE I & B 934 4
PRPIR 0 , B IS e B A 39 S 17 DO R AT A B ik />
WA= 398 P ok G W AR 3 B R B i A AR B
i RUR AR Bt A A, DT B R R AR . AU
PR A e £E 1 BB A 77 9 DS - 2CD4165F — (1)
(Z) 74600 T 15 3R H BB 2 BRI 45 SRR B, 2% $5%
B i o> B R AT 3k 600 5 1R & (3 072 R x
2048 R 2) , AT LI 4 3 5 LA K I 55 i 55 % 3 4 AR
ORI A5 B o A IS ¥ SR AR L 55 I 55 A i 42
7 FH ¥ AR 42 B3 19 SADP B k47 00 ), AT i
1 W B8 A% 7 OB Bl AT BRI BT Web i 55 g%
BCE M SRR HLAY TP Mkl 7~ READ | I OC S5 45 2.
PREFI s IP ik 5 IR 55 4% 1P b hik 4k T ] — M Bt
Mo FEMR S5 dr L i R B3R (1 1 OCX #2417
BNIEAT W B I K A A PR R e e A A
OCX =, B AT 52 B %k 9 2 37 WL 931 15 5, 1Y S i gt
o B3 AR A L B R ARkt T AR
et 2 WY, B IS F A 2 A4 XA BT, — >R
TEA T 3 X IR IE _E 8 23, o5 — A 3R Sk R B A
X X

K3 BEkRg AR

Fig.3 Camera site installation diagram



304 & A Bl B ¥

2016 4

2.2 RGEREBEBEHIEIT

18 Ay J2 0 T 2 TR 2 N FH 2 1 AR IR A%
B 2 1) F2 AT 55 R K B 1 5 P {4 (An % Bl
A PRI O A5 ) 5 R AT IR N % A
LKL RS R EFEWER S Zam ™,
Modbus HpSUE —Fi & )7 12 B F 24 4 Tl 4% il 45
Sl 7 30 P S A DM o A e B R, A o R A T 2 )
o F i #8245 (An LR ) Fi i g 2 ) )
PL#EATIAE , 7] DL SR 2 R {5 4 10, I RS — 232,
RS —485 &5 i ] LLAE £ P A i b A% 3%, W4k
JELF TG % . Modbus Ay Wik 2 B0 K0 AR 5
. PR S, ) FJF & # ., TCP/IP & —Fh
JUF ] LAGE T B A I 238 15 B AR 19 9 25 1% fii P
W, TE W28 2 5247 TP Uil , 76 4% iy J2 i TCP B,
ModbusTCP #p 1 45 % 2 Fp Hp 1L 09 1 &, B
ModbusRTU Hpill 5 TCP/IP Prill 45 &, B4l 1% i
R VIEH PR A, B 4 TR S Modbus 58 5 B X
o

Modbus Rz /2 ‘
A ¢
FF TCP (1 Modbus
TCP
Y
= Modbus+/HDL. BTN LA /8023
. EIA/TIA-2325% _
o TR . o
s Bz WIADR | vk

K 4 Modbus ¥ {5 #%

Fig.4 Modbus communication stack

W PEEL R PET — 7217 #iH4E 5 ModbusTCP %
AR AR HOE — AN LA Oy Bl YLLK M 170 5
P, AT 28l 0T B g AT B AR BOE A 170 M
7,0 8 M ARG S Ml 4 BEFHES,H
1AM vl LA 2 5 L it 5 BRAHDUE 5 i A
FIT . AN AF 4 IEEE802. 3af ) A M {1t H
P (POE) |, BE B LAK W 25 A4Skl To T @AM
A6 A8 0 P P, RERAEG  xof Fl P ) 5K

PET — 7217 3¢ 5 F {7 #l Kingview 3K {4 Z [0] %
F ModbusTCP thi¥ 3478 {5, PET — 7217 YE MR %
7, 7E Kingview JF Z AU, % £ Kingview—1i5 & —
com— i G A, P PR 5L FE I 45 T Modbus TCP fJ}
W, BEE TP Ak 3 1, COM A 6 b 46 52 il 3 £
e
2.3 ARG NAEREMHILIT

)2 A BN rh O R AR 2 7 i 7
gr o ALK oL 2 A AR A 5 1 IR 55

fr R S R A AP T, R
55 2R VE PRI AR (1947 K T4900v — 00 A3 4L, H vk #%
FIH Kingview B0 G B0 PE 09 3% 42, X 4% 33 Rk
RO AT AL B R AEG A3 AT, S BN i R A 3
BEA A B A, 58 BUAHLAE B RE

3 BRIt

3.1 EfMsEEREGET

AT HUER A R F 7 B 42 1) Kingview 6. 55 Jit
AT R, FHA SR E RS E B W R
Gt R B A W R G ERE AH S ST
BAF R G0 0 ) N4 T B P IR 45 L A i
3AZE AT, E BN YR IR E B
KA B A, AL F LR A . R
SRNEZNE S s o

Modbhus 1R Pp— e BRI R
gy || Bl | | W || PSS g
T — I I I
SEfEACE 1AL HbhEAC KIERL P
gk L wH
HlEE
e
iy
Sl
s 45 MySQL. ;
Kb s | wRE
#ifi v !
Uit [ mge] || T | [ 5r |3 [ g
sy | MBI g i it | msm | karse

K5 RGP DResiE

Fig.5 Module diagram of system software function

AL A A A I B R R R
b, TR I R R ERAE AP S 5. R
FLOhRe 2R, it 2w oy - R LB A i) T
YRR KA T 280, LA R G is 1 2 e s,
FrER A SRR o T Hy BREEIR O LA A B
I b & SR o A AL I A SR L B 1 5 4
SEBR O, PR B W] DLW % B 08 4T S 80 S i)
ol T AR R A S 2, O R — P R it
WA

Bl e I R G LA P R T E R AL P,
P 7SO N o (VAR 7 | I VAR 1 I v = i /AN
(Oracle) I A& R 4E4 1) MySQL %4 )2 Dh g 5 K W R
W A 0T g B2 2 1 CAPT) DL ROKS 75 19 &R 48
L4, PRHE £ MySQL $dls FEAT 03 4 7 R 55 15 8
FEREECHE PR 38 2o 17 0] 87 25 1 10 S 4 >k gt T B aia
JVEFA 7B Kingview 4 i) it v 28 B 22 [] ) Bk
F, () It mT A3 Ao R RO B P R AT AR N AR A



5 113

ARIR A T LUK M AE 3 & 05 4 5 3R 5 12 I 12 R 5L 305

BRAE B XD SR HEAT 4 A B 2l N B | A R S
(.

A FR G B MySQL 48 FE A 2 FhZhae
TIEWGE T o3 BT A 1 0 BRI A7 it , R4 ) Rl e [
YRR B AT AR A B 5 T UG A R G
S B I , R G0 R SO P P PR B AR R R
3.2 WEAFHFEEIT

TG BAE C 2 A AATTo5c8 U7 18] () APP i,
AT, TP B8 D K, SR L 32 28 0 T kA 2 e A 28
A M S, 7R R SO A 15 2R A A A
R MIEAITG, B IRA /I 7ERUE ZE A E 3
HR DI Re Sl il — & S AT ER AT LT
W — NG AR, BRI AT R A5 0 — ID AP &, 3%
- SRS =05 R Y DR AR SC A
TS TEOE & X054 3 30 58 A7 e F s 45, R4 &
T & T4 s e 0 i A BsF ) R R AS | S B T E T
BLEFFAH APP AT BB R IR AN HE 45 55 0]

TF R W R g s E & A XAMPP
WIN325. 6. 15 £ % 2% f4F 12 ( MySQL %% 4 /% . PHP |
Web Il 55 #F Apache) {6 2E 5¢ N M % 3% XA | Atom
RS9 5 A5 55 o BC 8 G UE A 307 6 5 A IRk 55 4%
WAGHEE: , A6 P 33C(5 B U5 IR 55 2544
K% GET i K 2385 iy URL L, 3 HA4¥ I signature
(A5 N % % 44 ) | timestamp (I [8] #) | nonce ( B4l
B0 cechostr(FEALFAFH ) 4 NS5, JF A i i K
I TN % 2 24 R SR AT, A5 B A IR GET K
K A UE MR S5 2%, 00 B A 3R ] B ATL 4 B 2, D04
N, B AR

WSO & 5P A gz B an & 6 i
o TEMZEAFETTH, EHL(Web iR 5525 ) A T(E
T B4 B AE 5 =5 IR 55 48 0T S5 IR A 4 A A B 5K
I 0 T 288 B0 3, ARG A 3 A R RO 1R S
FH Pt U0 T8 2ok 3T B k3 2 vR) BRHE T B
B iE K 1 Se 2 B T P i 0k B IS IR 45 4, RS
T IR 55 s o 5 3 A T B D B R B
Web Iz 55 & (9 B FE AL, B 00 EVURE RGN 1
R PAT PHP JAVAS 25 3 B0 408 e b 50808 O Ak 2R A 48
i, AP TR & RERREIH P MER
JA ¥l o

T . . e | iR [ ifskman;  ©
" Apache | gy & —— °0"
i ,  Web + .
MySQL PHP o en & .
s 28 A&

Bl 6 BUETTRCE 65 5 1 28 H A
Fig. 6 Interaction principle diagram between

WeChat public platform and users

W2k G B AR SAAR & 7 Ui R R A AT B
Z, RIEA B S HER BT RS, R G D 5
T, B BUR 5 307 BV [ A0 SC IR 5 s 5
DR Sk i 4 T AR B, 9] 0 7 P R K T Ao
B

pline]

4 ZREREZRZNXSHAE

AR GERDIAE T E A R 5 B S5 TR
Be g A UEAT 1o 21 d s AT IR, A
TERFE T 434 H AT A "I Y585 15 4
WREAT T oI 14 d (9 SEBris 175, Xt & 48 10 F e
YA R 2 A R A AT T IR
4.1 HEZSRMIA

Oy 0 B S R R AR Z AR R R
PR s T i AE AN TR B BT B 20080 X 4% 25 A0 R
W 7 B HUE £ B 40 00 1.5.25.50.75
100 m Fiy£& ket 4 i, 1 8 I 1K I 1] 18] B O 60 s it
17— AR AL B I R e 2%
AP PILE R 2 PR o

x2 RGEHEZEEGHH

Tab.2 Network data packet loss rate %
RS P 25/ m
WAFE 1 5 25 50 75 100

1 0 0 0 0 0.018 0. 041
2 0 0 0. 002 0.012 0. 023 0. 035
3 0 0 0 0. 005 0.012 0.016
4 0 0 0. 004 0. 007 0.011 0. 022
5 0 0 0 0 0.015 0. 028

Sy BT ECHE AT LAAS N, A6 A B B i KOl 100 m
AR E R E N 0.041% , # 48T [ 5L T LUK
o 2 A (14 JRy 355 99 2R 56 11 56 WS B B L #E 100 ML L
K37 g R 70% B fR 34 AL R AN KT
0. 1% , ] WA 2 58 1 5080 2 A3 0 2 R 2K .
4.2 REREMRAR

HELLETT 14 d 13K B E W% R 40 is 17 e e vl
HE A TR B RO B R, SR T IR R L CO,
WRE (H,S VR FE (SO, ¥k B NH ¥R BE 1) 3k i AR b 1)
Ko RAE il e i B PEAEAE SR T fe L OF B
ME AL TG, LR RS R
T R0 A5 0 A S T G &1 7 .8 U o
5 #ig

(1) FIH RA K T Sy 3 05 A, T A28 31k 4T
T EALHUE Y R R IR TS WUE O & #EAT
P4 R TR =07 o 0 & 3T IR TR
R SE B R MR AR AR S BB AR B R T AT M



e 2016 4

ﬁ SIS S 7 S SRR
RAFESNDREV1.0NE
RN, B TR
et

7 WA R AR B A
Fig.7 Cow house environment information H2SHkE: 0 f“‘-I‘IJ!'; .
2016-7-2 11:.05:23

s

monitoring interface

(2) 10 55 00 92 0, A 28 256 4L I 4, B s
AR TR O B A A 8 B

E KRR 217882 . EhrisfrikW iz R g8 a]

Fig.8 WeChat information query interface

AT B E, RIF S B T X R 3e BERGE R

10

11

12
13

2 £ x #

SR, R M. PR BRI SR AR AR S [T ). R E 4, 1996(2) 20 - 22.

SHI Binlin, YAN Sumei. Study on evaluation index of heat resistance of dairy cattle[ J]. China Dairy Cattle, 1996(2) :20 - 22. (in
Chinese)

A, FRUGW, SKIEH, S SN BOR b A TS AR VR AR AR AR B ke g s [T pE & ok, 1999,
35(2):25 -26.

LI Jianguo, SANG Runzi, ZHANG Zhengshan, et al. Effect of heat stress on blood biochemical indexes and milk performance in
China Holstein cattle [ J]. Chinese Journal of Animal Science, 1999, 35(2) :25 - 26. (iin Chinese)

SRR, A, XIPAE SE. PR T 2R Hh A i bk 40 0 T bax-o JERIRAE[T]. B AR L K AE R, 2005, 28(1)
66 - 70.

CAI Yafei, LI Lian, LIU Qinghua, et al. Analysis of apoptosis and expression of bax-a of lymphocytes in peripheral blood of dairy
cows[ J]. Journal of Nanjing Agricultural University, 2005, 28 (1) :66 —70. (in Chinese)
MOORE R B, FUQUAY J W, DRAPALA W J. Effects of late gestation heat stress on postpartum milk production and reproduction
in dairy cattle[ J]. Journal of Dairy Science, 1992, 75(7) :1877 — 1882.
FUQUAY J W. Heat stress as it affects animal production[ J]. Journal of Animal Science, 1981, 52(1) :164 —174.
NY/T 388—1999 & &L EARHELS]. 1999.
RS, FEM, J S B Ol A T e KR X SR (1] K F A5 ,2001,22(3) ;51 - 55.
ZHANG Wenlong, WANG Jianbin, ZHOU Jingming. Pollution and control countermeasures in animal husbandry production[ J].
Ecology of Domestic Animal, 2001, 22(3) :51 -=55. (in Chinese)
B € DKL i 7 AR S ) IR A SRR B A A R A 50 AT (D] BRI ARkl R4 ,2013.

QI He. Investigation on feeding management and barn environment of dairy farm in cold region[ D |. Harbin ; Northeast Agricultural
University, 2013. (in Chinese)
HAMSCHER G, PRIE B, NAU H. Determination of phoxim residues in eggs by using high- performance liquid chromatography
diode array detection after treatment of stocked housing facilities for the poultry red mite[ J]. Analytica Chimica Acta,2007,586(1 —
2):330 -335.

A, B IGE T, R HEED. [E AN & S R A RGO R IR [J]. Rl 5484 ,2012,32(6) :106 - 107.

CONG Xi, HU Xiaoli, YUAN Hongyin. The domestic and foreign research status of livestock and poultry house environmental

monitoring system[ J]. Agriculture and Technology,2012,32(6) :106 — 107. (in Chinese)

Wi, R, BRSBTS A A S A IR R SRAT AT [T]. RHULBTSE ,2014(12) 119 - 23.

HAN Jing, WANG Xi, WANG Fuli, et al. Research of large-scale cattle farm automatic wireless intelligent environment controller

[J]. Journal of Agricultural Mechanization Research,2014(12) :19 —23. (in Chinese)

FVW, A B E XY LMW AR [(T]. 00RO ,2014,42(5) 358 - 360.

Mz BT ] RN S B R g A R RGBT S SB[ T ] R TR 4R ,2015,31(22) 1229 - 234,

YE Yun, HU Yueming, ZHAO Xiaojuan, et al. Design and implementation of production supervising system for largescale rabbit

farm[ J]. Transactions of the CSAE ,2015,31(22) :229 —234. (in Chinese)

(T#% 315 IT)



LR SRR 4% £ RIESSHOTCR I R AR 5% 315

20

21
22
23

24
25
26

GUO Hao, WANG Peng, MA Qin, et al. Acquisition of appraisal traits for dairy cow based on depth image[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2013, 44 ( Supp. 1) :273 —276,229. (iin Chinese)

SRR TRAR 2R, 4 R TR A LS L0 89 S A AR B R T[T ] T BHLI B 5 4 ,2014,22(8) :2396 - 2398 ,2408.
ZHU Lin, ZHANG Wen, LI Qi, et al. Measuring system of sheep body size based on embedded machine vision[ J]. Computer
Measurement & Control, 2014 ,22(8) :2396 —2398,2408. (in Chinese)

el RLBEAR, BRI BT IR EBR ARG RS [T]. Rl HL 4R 2016, 47(3) :311 -318.

LI Zhuo, DU Xiaodong, MAO Taotao, et al. A pig dimension detection system based on depth image[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2016, 47(3) :311 =318. (in Chinese)

M7, E R A 0 A AR A e W E AL ME R [T]. ol TR ,2016,32(2) ;230 - 235.

TIAN Fang, PENG Yankun. Machine vision system of nondestructive real-time prediction of live-pig meat yield [ J]. Transactions
of the CSAE, 2016, 32(2): 230 —235. (in Chinese)

G H A, B, 5. — B AR AR 2 < [E,201420110553[ P]. 2014 —10 —29.

B . R AR ML AT P E R R AL ,2005.

SRR, B, B AL A R AR SO & R TR ST AT (], Aol TRE~% 4 ,2016,32 (4% Fi] 1) : 190 - 197.
ZHANG Lina, WU Pei, XUAN Chuanzhong, et al. Advances in body size measurement and conformation appraisal for sheep[ J].
Transactions of the CSAE, 2016 ,32( Supp. 1) :190 —197. (in Chinese)

SRR EE B A WKL BT H ST B L% SRR EE R B RIS [T]. BSR4 ,2014,35(3) 120 - 22.
SRR, B, XU R . AR H BB RN FEAER AT T]. i k,2014,35(4) :240 -242.

g A A R A T FAEFHARTE LabVIEW T J OPC. [EB/OL] (2012 —11-21) [2016 02 -05]. http: // www.
ni. com/tutorial/7450/zhs/ .

(#5306 T1)

14

1

2

19

20

FIEVC, . AT S NS R R T]. RS ,2015(2) :210 -213.

WANG Tingjiang, YANG Lishan. Design of monitoring system for environment of large scale dairy farm in the shed[ J]. Journal of
Agricultural Mechanization Research,2015(2) ;210 —213. (in Chinese)

W, EERLXDE G LT PLC ML IR G R B RIER GO [ 1] BTN — R B R 2% H2,2016,28 (1)
88 -92.

HAN Jing, WANG Xi,LIU Chao, et al. Research on automatic wireless smart environmental controller based on PLC in large-scale
cattle farm[ J ] . Journal of Heilongjiangbayi Agricultural University,2016,28 (1) :88 —92. (in Chinese)

T ANE X IR, %, BT RFID 5 ZigBee M EY 3G B EHAG[J]. KAV ,2014,45(9) : 247 -253.
WANG Ling, ZOU Xiaoyu, LIU Siyao, et al. Development of handheld terminal for sheep breeding information management based
on RFID and ZigBee[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(9) :247 - 253. (in Chinese)
BRAAS ) i 3p, £, 45 i A2 ARG AR o B e SR [T ] B SR i 5L ,2004,10(4) 11 - 15.

CHEN Changlun, HE Jianbo, LIU Wei, et al. Research progress of electrochemical gas sensor[ J]. Sensor World,2004,10(4) .
11 - 15. (in Chinese)

FE e BT Wy A 5 A S BT A BIOCBEHEOR BT SR [ D ] AR T b Al KAz ,2014.

HUO Xiaojing. The key techniques for dairy farm digital management based on internet of things [ D ]. Baoding: Agricultural
University of Hebei,2014. (iin Chinese)

#FEE, WEIL, HIFE. A8 SQL Bl FEEORTER ALRER i R G AR [T]. AU B35 il ,2009(8 ) <84 - 86.

MENG Xiuyu,CAO Jujiang, TIAN Haibin. Application of kingview SQL database technology in pilule filling control system[ J].
Machinery Design &Manufacture,2009(8) : 84 —86. (in Chinese)

Lz, B, %25, % ETHEARKS B BIRBaERIRS MR T]. Wik, 2013, 32(9) :167 - 170.

KONG Yun, LIAO Yin, ZI Yun, et al. Research of library mobile information service based on weixinpublic account[ J]. Journal

of Intelligence, 2013, 32(9) :167 = 170. (in Chinese)



