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THIET KE HE THONG GIAM SAT, PO LUONG VA PIEU KHIEN HO TRQ
CHAN NUOI TREN NEN TANG LABVIEW

Ho6 Miu Vigt", Mac Thi Phuong, Lé Hoang Hiép, Dinh Van Nam
Truong Dai hoc Cong nghé thong tin va Truyén thong - DH Thai Nguyén

TOM TAT

Trong bai bao nay nhom tac gia tap trung nghién clru img dung cua nén ting LabView dé xay
dyng mot hé thdng gidm sat va diéu khién ty dong ap dung vao linh vuc chian nudi trong noéng
nghiép nham giup han ché dich bénh cho vat nuéi, giam gia thanh dau tu va nang cao nang suét
san pham. Két qua qua cac truong hop nghién ctru thue nghiém, khao sat cho thdy hé thong da tu
dong cép nhat dugce gia tri nhiét do 4o 4m l1én hé thong quan ly mot cach chinh xac nhu da thiét ké.
Khi nhiét d¢, d6 a am vugt qua mirc ngudng thiét 1ap hé thong tw dong kich hoat cac thiét bi dé dwa
dan céc thong s trén vé mirc ngudng can thiét. Cac trang thai hoat dong cua thiét bi duoc thé hién
trén chuong trinh phan mém mot cach rd rang, gitp ngudi quan 1y nam bat dugc cac thong tin
nhanh chong, hd tro tét hon trong cong viéc chin nudi céng nghé cao.

Tir khoa: LabVIEW; do luong va diéu khién; cam bién nhiét d3; Cam bién do dm; Chan nudi gia
siic gia cam
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DESIGNING A SURVEILLANCE, MEASUREMENT AND CONTROL SYSTEM
FOR SUPPLYING LIVESTOCK AND FARM LABVIEW PLATFORM - BASED
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ABSTRACT

In this paper, the authors focus on the application of the LabVIEW platform to build an automated
monitoring and control system applied in the livestock sector in agriculture to help curb animal
diseases, reduce investment costs and improve product productivity. The results of the empirical
case studies show that the system automatically updates the humidity temperature value to the
management system exactly as designed. When the temperature and humidity exceed the
threshold, the system will automatically activate the device to gradually bring the above
parameters to the required threshold. The operating status of the device is clearly shown on the
software program, helping managers to capture information quickly and better assist in high-tech
animal husbandry.
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1. Gi6i thiéu

Trong giai doan hién nay nhu ciu vé cac san
phim chin nudi & Viét Nam ngay cang cao,
trong khi d6 cac san pham chin nudi khong
cung tng du nhu cau sir dung cho nguoi tiéu
dung do phuong phap chan nu6i hién con phu
thudc rat nhidu vao cac yéu té khac nhau nhu
gidng vat nudi mai con it, thirc an ting trong
thiéu, thoi tiét thay doi that thuong. Trong do,
yéu tb thoi tiét cu thé 13 nhiét d6 va d6 4m co
su anh huong kha nhiéu dén sy sinh trudng va
phat trién cta vat nudi. Bé dap tmg dwoc nhu
ciu 1am ting ning xuat, giam gia thanh trong
nganh chan nudi Viét Nam can som dugc ap
dung, trién khai cic thanh tyu khoa hoc k¥
thuat hién dai gitip nang cao hiéu qua kinh té
cho nguoi ndéng dan hon nita.

Bai bao trinh bay két qua nghién ciru thiét ké
hé thong gidm sat, do ludong va diéu khién hd
trg chan nudi st dung cam bién, vi diéu khién
va ngdn ngit 1ap trinh LabVIEW. Hé thong ty
dong thu thap céac thong $6 nhiét do, do am
moi truong. Hai théng sb trén anh hudng truc
tiép dén qua trinh sinh truong va phat trién
cla gia stic, gia cAm. Do vy, giai phap thiét
ké hé thdng thu thap cac chi s6 mdi truong
hién thi két qua thoi gian thyc 1én méy tinh
bang cong cu lap trinh LabVIEW 1a mot dé
tai dang dugc nhidu nha khoa hoc quan tam,
nghién ctru, tim hiéu va ap dung vao thuc té
[1]-[3]. Khi nhiét do, d6 4m méi truong qua
cao hodc qua thap so véi mitc ngudng cho
phép, hé thong s& tu dong kich hoat cac thiét
bi nhu dén sudi, quat lam gidm nhiét o, may
hat 4m, va thiét bi 1am ting d6 4m cho vat
nudi. Khi cac hé thong duoc kich hoat s& gui
thong bao 1én giao dién LabVIEW gitp cho
viéc giam sat duogc thuan lgi va hiéu qua hon.
Két qua nghién ctru da thir nghiém thanh cong
trén mo hinh thuc t& duogc trinh bay chi tiét
trong cac phan sau.

2. Thiét ké hé thong phin cirng
2.1. So' d6 khoi hé thong

Cam bién
(HO3)

May tinh *
cai phin Xir 19 trun Co chu

mém |- tém}EHOl)g ——>| chip hanh
LabVIEW (HO4)

(HO5) *

Hién thi (H02)

Hinh 1. So d6 khéi hé thong
So dd khdi hé théng duoc mo ta trén hinh 1
bao gdm c6 05 khdi chie niang chinh: Khoi
xtr 1y trung tam (HO1), Khéi hién thi (H02),
Khéi cam bién (HO03), Khdi co cdu chip hanh
(HO4) va Khéi méy tinh cai phan mém
LabVIEW (HO05).
2.2. Khoi xir Iy trung tim (H01)
So @ mach nguyén ly khéi xir 1y trung tim
dugc mo ta tai hinh 2. Hé thong sir dung vi
diéu khién Atmega 328 dugc nap chuong
trinh bootloader dé chuyén d6i vi diéu khién
thong thuong sang st dung ngon ngit 1ap trinh
mi ngudn md Arduino [4],[5]. Khéi xir 1y
trung tam diéu khién moi hoat dong cua h¢
thong, nhan cac tin hiéu tir cam bién xur ly dé
truyén vé may tinh lén giao dién LabVIEW.
Khéi xir 1y trung tim st dung 14 chan giao
tiép tin hiéu s6 DO dén D13 va 05 chéan vao ra
tuong tr A0 dén A4.
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Hinh 2. So do khéi xir Iy trung tim
2.3. Khéi hién thi (H02)
So d6 mach nguyél} ly khéé hién thi dwoc mo
ta trong hinh 3. Hién thi két qua nhiét do, do
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aAm moi truong thu dugc tai céc trang trai
chdn nudi gitp cho viéc gidm sat tinh trang
hoat dong cua hé théng duoc tot hon. Khéi
hién thi sir dung man hinh LCD kich thudc
16x2 giao tiép voi khéi xir 1y trung tam thong
qua 4 bit dir liéu D4, D5, D6, D7 ndi lan luot
v6i chan D11, D10, D9, D8, chan RS, E duoc
nbi véi chan D13 va D12 ciia khoi xir 1y trung
tam. Dé két qua hién thi duoc 5 nét, sir dung
bién tré 10K ndi voi chan Vs dé diéu chinh
d6 twong phan cua LCD.

VCC

LCD 16x2A 1

GND
Hinh 3. So d6 khéi hién thi

2.4. Khéi cim bién (H03)

Cam bién c6 chirc nang thu thdp nhiét do va
d6 am moi truong dé truyén vé khéi xu 1y
trung tam. Trong pham vi bai bao st dung
cam bién sir dung DHT11 nhu hinh 4 1a cam
bién tich hop cé chuc nang do nhiét d6 va do
am 1én cung mot cam bién. DHT11 rat théng
dung hién nay vi chi phi ré va rat dé lay dir
liéu thong qua chuan giao tiép mot ddy, ding
1 chan Digital dé truyén dir liéu. Bo tién xir Iy
tin hiéu duoc tich hop trong cam bién gitp ta
c¢6 thé doc dir liéu chinh xac ma khong phai
qua bt ky tinh toan nao.

Hinh 4. Hinh dnh cam bién DHT11
So dd mach nguyén 1y két ndi cam bién
DHTI11 véi khéi xir 1y trung tdm nhur hinh 5.
Chan dir liéu cam bién duoc nbi voi khoi xir
ly trung tdm qua chéan D2.

T | %.w.
Z 10
Voo = ‘:‘,
DATA ——La;
oND |/

DHI11

< .:I )
Hinh 5. So do két néi cam bién DHTI1
2.5. Khoi co cdu chip hanh (H04)
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Hinh 6. Khoi co cdu chap hanh

So @ mach nguyén Iy Khéi co cdu chdp hanh
duoc mo ta trong hinh 6. Hé thong gém 4 relay
dé dong mo thiét bi hut am, thiét bi tao do am,
thiét bi lam ting nhiét do va thiét bi lam giam
nhiét do trong trang trai chin nudi. Chan diéu
khién relay duoc ndi 1an luot voi cac chan AO,
Al, A2, A3 ctia khéi xir Iy trung tam.

2.6. Két qud thiét ké phan ciing

Hinh 7. So d6 khoi tong thé hé thong

-MQQZ

Hinh 8. Hinh danh hé thong phan ciing
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So d6 mach nguyén 1y thiét ké toan hé thong
phan cing hinh 7 1a so d6 két ndi cia hé
thong dua trén cac thiét ké chi tiét timg khoi
da trinh bay trén. Ttr mach nguyén ly nhom
tac gia da thi cong thanh mo hinh hé thong
thuc té nhu hinh 8.

3. Lap trinh trén LabVIEW

3.1. Lap trinh giao dign diéu khién

ey e

Hinh 9. Hinh dnh giao dién diéu khién
DPé nguoi ding giam sat duoc hé thdng can
phai thiét ké giao dién diéu khién dap tng day
du cac chirc ning yéu cau cia ngudi dung dat
ra. Lap trinh giao dién dugc thyc hién trén
ctra s6 Front Panel trong phin mém ldp trinh
LabVIEW két qua nhu hinh 9.
Giao dién diéu khién bao gdbm cac phan chinh
nhu sau:
- Phan hién thi gia tri nhiét do va d6 am do
duoc tai trang trai chan nudi truyén vé
LabVIEW gitp nguoi ding nim duoc diéu
kién méi trudng thuc té trong trang trai thé
hién bang hinh anh va chi sd.
- Hé thong c6 cac dén bao hiéu tuong g voéi
04 trang thai can diéu khién. Khi d6 am moi
truong thap hon 60% thi H¢ thong ting dp
dm tu dong kich hoat dé cung cép thém do am
cho trang trai. Khi do am 16n hon 80% H¢
théng gidm am ty dong mé dé 1am cho d6 am
giam xudng gia tri cho phép. Hé théng ting
nhi¢t dj tu hoat dong khi nhi¢t d0 moi trudong
dudi 15°C dé 1am cho nhiét d6 ting 1én. H¢
théng giam nhigt dé tu dong kich hoat khi
nhiét d§ trong trang trai 16n hon 35°C gilp
cho nhiét d6 giam xudng. Khi cac hé thong
trén dugc kich hoat thi cac dén béo trang thai
d6i sang mau xanh, khong kich hoat dén tit.
- Khéi hién thi thoi gian thyc co chirc ning
hién thi thoi gian, ngay thang.

- Khéi trich xuét dit liéu c6 chirc ning xuét dir
liéu ra File excel hodc Text dé thuc hién chirc
ning thong ké, danh gia vé su thay d6i moi
truong theo gio, ngay, thang hodc nam.

3.2. L@p trinh chirc ning

Lap trinh chuc nang xay dung cic chuong
trinh xtr 1y theo cac yéu cau dua ra trong phan
1ap trinh giao dién nguoi dung. Lap trinh chic
ning duoc xdy dung trén cira s6 Block
Diagram trong phin mém lap trinh
LabVIEW.

Lap trinh chuong trinh thu thap nhiét do, do
am tir cam bién bao gdm cac phan sau: Phan
truyén nhan dir liéu ndi tiép qua chuan
RS232. Phan xir 1y dit liéu tir cam bién. Khdi
hién thi két qua va khdi diéu khién hé thong.
Chuong trinh chi tiét timg khdi nhu hinh 10,
hinh 11 va chuong trinh tong thé toan hé
thdng nhu hinh 12.
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4. Phén tich két qua

Trong pham vi nghién ctru nhéom tac gia chi
dé cap dén qua trinh thu thap, xir 1y gid tri
nhiét 3o, do Am cta moi trudng trong trang
trai chin nudi bang ngdén ngit lap trinh
LabVIEW. Két qua thu thap dugc giam sat
trén giao dién phan mém LabVIEW. Nghién
ctru phuong phap giam sat va ty dong didu
khién cac trang thai ON/OFF dé déng/mo céc
thiét bi (quat, may lanh, dén suoi, may hut
4m,..) tir phan mén LabVIEW. Viéc thay dbi
gia tri nhiét do, do 4m nhanh hay cham phu
thudc vao chat luong cac thiét bi d3 c6 nén
trong bai bao khong dé cap dén. Trong qui
trinh thyc nghiém do khong c6 thiét bi thyc té
nén nhom tac gid st dung cac bong den co
mau sic khac nhau thay cho cac thiét bi thuc
té. Tuy nhién, két qua thuc nghiém khong
thay d6i khi dua cac thiét bi thuc té vao hé
théng. Két qud thuc nghiém dugc thuc hién
trong bdn truong hop sau:

Hinh 13. Hé tho”'ng giam do am kich hoat

I TG GAAM RA T NANG THAL CIAN WOOU GHA SOC GRA CAM TREN LANVIIW
eI OAY e
e LeXs

vy 0808

Bt v a0 b 0 TR Sl b AL T 1w R B I TREN &L -

@ O @ o

ragy ol oy
el (=]

Hinh 14. B&o hiéu hé thong giam am kich hoat
Truong hop 1: Khi nhiét d6 19°C, d6 am
83%. Nhiét ¢ nim trong pham vi cho phép,
d6 4m vuot qua mic ngudng nén H¢ thong

gidm dp dm ty dong kich hoat 1am cho bong
dén trén hé théng bat sang, dong thoi gui
thong bao vé LabVIEW di kich hoat hé thong
dén bat mau xanh. Cac hé théng con lai
khong bt nén dén khong sang. Két qua nhu
hinh 13 va hinh 14.

Truomg hop 2: Khi nhiét do 22°C, d6 am
34%. Nhiét o nam trong pham vi cho phép,
d6 4m nho hon muc ngudng nén Hé thiong
ting dp dm ty dong kich hoat 1am cho béng
dén trén hé thong bat sang, dong thoi gui
thong bao vé LabVIEW da kich hoat hé thong
dén bat mau xanh. Két qua nhu hinh 15 va
hinh 16.

Hinh 15. Hé théng tang dé am kich hoat

P TN AN AAT SONE TRAT ON N SN WOOETA €40 TRy Lasrien
T EA AT TRANE
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F\ \.

g
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et e el

¥~ 9 = |
Hinh 16. B&o hiéu hé thong tang d am kich hoat

Hinh 17. HT gidam nhiét dj, tang do am bt
Truwong hop 3: Khi nhiét 40 37°C cao hon
pham vi cho phép H¢ théng gidm nhigt dp
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kich hoat, dén mau xanh sang. B9 am 6% nho
hon mitc ngudng nén Hé thong ting dp am
ty dong kich hoat lam cho bong dén vang va
dén xanh trén hé thong bat sang, dong thoi
gri thong bao vé LabVIEW di kich hoat hé
thong 02 dén bat mau xanh. Két qua nhu hinh
17 va hinh 18.

ME THONG GLAY AT SOMG THALCHAN NEOTHIA SCCGIA CAM TREN Larinw
TROTGIAN AN TR

s h wo (n

SR TINEW TAME B A I RO AL ANT M TIERRG TAN MEET B0 B TN AN WY

J <9 @ J

Hinh 18. Hé thong giam nhiét dg, tang do am kich
hoat

Trudng hop 4: Khi nhiét d6 13°C thap hon
pham vi cho phép Hé théng ting nhiét dp
kich hoat, dén mau vang sang, dong thoi gui
théng bao vé LabVIEW da kich hoat hé théng
dén sang bao hiéu mau xanh. P 4m 45% thap
hon ngudng cho phép nén Hé théng ting dam
kich hoat 02 dén trén LabVIEW bét sang mau
xanh. Két qua nhu hinh 19 va hinh 20.

Hinh 19. H¢ théng tang nhiét kich hoat

] TS

W TIOMN Thee 0 UM U I AN R M e A ST SO e TR L e T

D @ 9 b ]

Cwonr fve cone

= H -~ |
Hinh 20. Béo hiéu HT tang nhiét kich hoat

Hé thdng co chirc ning xuat dir liu ra file
Exel hodc File text dé phuc vu cho cac muc
dich giam sat khac. Dya vao bang s6 liéu
(bang 1), ta thdy cot dau tién thé hién gia tri
cua vong lap trong chuong trinh, cac cdt con
lai twong tmg véi cac gid tri vé nhiét do, do
am va thoi gian cap nhat theo ngay gid xuét
dir lidu.
Bang 1. Dit liéu xudt ra File Exel

A B C s}
I X Value Nhigtd) Dam  Thei gian xust dir ligu
2 | 0 25 13 2/8/2020--6:22 PM |
3 | 0.999428 27 13 2/8/2020--6:22 PM |
4 | 1999857 27 11 2/8/2020 6:22 PM ‘
5 | 2.999286 30 11 2/8/2020--6:22 PV |
6 | 3.999714 30 50 2/8/2020--6:22 PM 1
7 | 4999145 30 50 2/8/2020--6:22 PM |
8 | 599957 30 57 2/8/2020--6:22 PM ‘
9 | 7.000998 30 57 2/8/2020--6:22 PM
10 | 7.999429 30 57 2/8/2020-6:22 PM ‘
11| 9.000857 20 55 2/8/2020--6:23PM |
12 | 10.00029 29 55 2/8/2020--6:23 PM |
13 | 11.00071 29 51 2/8/2020--6:23 PM ||~
5. Két ludn

Bai bao trinh bay qua trinh thiét ké hé thong
giam sat, do ludng va diéu khién hd trg chin
nudi trén nén tang LabVIEW c6 thé mang lai
hiéu qua kinh té cao khi tng dung vao thuc té
chin nudi véi quy mo 1én. Hé théng giup
quén ly t6t diéu kién méi trudng séng cho gia
suc, gia cam, han ché tinh trang bénh tat
thudng mic phai do su thay ddi va khic nhiét
ciia thoi tiét. Hé thong gitp cai thién moi
truong séng thuan loi dé vat nuéi phat trién,
nang cao lgi nhuén cho ngudi nong dan. H¢
thong hoat dong chinh xéc, on dinh, giao dién
diéu khién tryc quan dé st dung. Hé thong
hoan toan tu dong va giri cac trang thai hoat
dong vé may tinh gitip cho viéc quan 1y giam
sat thuén 1gi va hi€u qua hon. Bai bao la co so
dé 4p dung cong nghé 4.0 vao linh vuc nong
nghiép hién nay. Noi dung bai bao chi dé cap
dén qua trinh thu thap, xir Iy, giam sat nhiét
d6, d6 Am mdi truong va xt 1y cac 1énh diéu
khién ON/OFF con cic thudt toan diéu khién
nhiét do, do 4m céc tac gia s€ trinh bay trong
cac bai bao phirc tap hon.
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