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ABSTRACT

This paper describes the design, implementation, and deployment of
wireless sensor network for precision agriculture at Long An University of
Economics and Industry. Precision agriculture is a farming management
concept which applies the right amount of input (water, fertilizer, pesticide,
etc.) at the right location and at the right time to enhance production and
improve quality, while protecting the environment. Wireless sensor network
is built for monitoring and controlling environmental parameters, such as
the environmental parameters (air temperature, air humidity, light, insects,
weeds, etc.) and other parameters related to soil conditions (soil moisture,
pH, etc.). The data are collected, stored and transmitted wirelessly to the
farmers to handle, through which they can control and take appropriate
actions for their farm to increase production and quality. From the
hardware side, the system consists of three components: wireless sensor
nodes DHLA-WSN, wireless sensor node manager DHLA-WMN, and a
server controller. Software was built at each node to carry out their task.
The deployed system is testing on the field, working properly and promising
which brings significantly benefits to the agriculture field.

TOM TAT

Bai bdo nay mé ta viéc thiét ké, xdy dung va trién khai mang cam bién
khéng day phuc vu néng nghiép chinh xdc tai Truong Pai hoc Kinh té Cong
nghiép Long An. Nong nghiép chinh xdc hodc canh tac chinh xdc la ky
thudt dp dung ding s6 heong dau vio (nudc, phan bon, thuoc trir sau, ...)
vdo ding vi tri va vao diing thoi diém dé tang cuwong san xudt va ndng cao
chdt luong [1]. Mang cam bién khéng ddy dwoc xdy dung nham phuc vu
yéu cau cua nong nghiép chinh xdac. Thong qua mang cam bién khong day,
nguoi nong dan cé thé thu thap dwoc cac thong so dén quy trinh san xudt
nong nghiép nhw nhiét dg khéng khi, dé am khong khi, anh sang, dg am dat,
dé pH,... Cac thong tin nay dwgc thu thip, heu triv va truyén tai khong day
dén tram quan Iy dé phan tich va xv Iy, qua do nguoi su dung c6 thé diéu
khién va dwa ra cac quyet dinh phii hop nham tang cuong san xudt va ning
cao chat lwong cay trong. H¢ thong dugc. thiét ké va xdy dung ca phan cing
va phan mém. Vé phan cimg, hé thong gom 3 phan chinh: cac nit cam bién
DHLA-WSN tai khu vyc gidm sat, cac nit quan Iy vung DHLA-WMN, va
trung tam diéu hanh (server). Tai moi nt cac phan mém dwoc xdy dung dé
ldp trinh hé thong hoat dong theo yéu cau. Hé thong di chay thir nghiém tai
triong buée dau hoat dong 16t va hita hen dem lai nhiéu lpi ich dang ké
trong hé thong san xudt nong nghiép.
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1 GIOI THIEU MANG CAM BIEN khong diy (wirelessly) v6i cdc nit con lai tao
KHONG DAY thanh mot mang cam bién khong day phu song mot
ving vat Iy nao d6 nham giam sat, theo ddi va quan
ly vung d6 [2]. Thong tin thu duoc tir mot nit cam
bién s& duogc truyén v& mot tram goc (base station
hay gateway) thong qua cac nit cam blen khac, va
cuoi Cung thong qua Internet truyen vé trung tam
dir liéu dé Iuu trit, phan tich va xr 1y.

Mang cam bién khong day (Wireless Sensor
Networks, goi tat 1a WSNs) 1a mdt mang bao gSm
nhidu nit cam bién (sensor nodes), duoc trang bi
céc nit cam bién co kha nang cam bién méi truong
nhu cam bién nhiét o, cam bién d6 4m, cam bién
cuong do anh sang,... va co6 kha ning giao tiép

N

Mira, - Cécnitcdm bién do

Hinh 1: Mgt vi du vé mang cam bién
khéong diy theo doi lwong nwéc mua

Pt

Mot nat cam bién thong thuong bao gém cac

thanh phan sau: B vi xir Iy nho va str dung ning -
luong it (low power processor); Bo nhé (Memory);
Radio dé truyén dir liéu khong day; ngudn dién/pin

(power source); va cac by cam bién (sensors). - -

Mang cam bién khong day dugc img dung rong

rdi trong nhiéu linh vye nhu: giam sat két cau cua
cong trinh (cau, toa nha...); theo doi cude song cua
cac loai thu hoang da; canh bao chay rirng; phat . .
hién ro i hoa chét trong cac nha may; giam sat cac Hinh 2: Cau tric mdt nit cim bien
toa nha thong minh... Vé6i nong nghiép chinh xac, trung tdm kiém
2 UNG DUNG MANG CAM BIEN soat j[hu thap va xur ly dir liéu :rrong thoi gian thuc
KHONG DAY TRONG NONG NGHIEP d€ giup nong dan dua ra quyét dinh tot nhat lién
. ; quan dén trong, bon phan va thu hoach cay trong
Theo truyén thong nong nghiép la vige tl‘luc 6. Cac nat cam bién duge dat tai noi trf‘)ng dé do
hién mét nhiém vu cu theé, chiang han nhu trong nhiét do va d6 Am cua dat va khong khi xung
hodc thu hoach, v6i mot lich trinh dinh trude. quanh. Ung dung cam bién khong day trong ndng
Nhung bang cach thu thap dir liéu thoi gian thuc vé nghiép chinh xac nang cao hiéu qua, nang_ suat va
thoi tiét, dat va chat lugng khong khi, theo doi sy loi nhuan trong nhiéu hé théng sin xuit nong
truong thanh cua cdy trong va tham chi ca trang nghiép, trong khi giam thleu tic dong khong mong
thiet bi va chi phi lao dong, cac phan tich c6 thé mubn dén dia diém noi trdng. Cac thong tin thoi
duge sir dung d€ dua ra quyét dinh théng minh gian thuc thu dugce tir cac linh vuc c¢6 thé cung cip
hon. By duoc goi la ndng nghiép chinh xac (hoac mdt co s& virng chic cho néng dan dé didu chinh
canh tac chinh xdc). Mot dinh nghia cua nong chién Iugc bat ctr lic nao. Thay vi dua ra quyét
nghip chinh ’xéc co th§ la nhu sau: ky thuat ap dinh dya vao mot s6 didu kién trung binh gia
dung dung s6 luong dau vao (nudc, phan bon, thuyét hay kinh nghiém chu quan cua c4 nhan, co
thudc trir sau,...) vao dang vi tri va vao ding thoi thé khong ton tai bat cir noi nao trong thuc té, mot
diém dé ting cuong san xudt va nang cao chét cach tiép can nong nghiép chinh xac nhén ra sy
luong [1]. khac biét va diéu chinh hoat dong quan 1y t5i wu.
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Viéc tmg dung mang cam bién khong day dé
quan ly hoat dong néng nghiép chinh xac lam giam
dang ké sb luong dau vao nhu phan bén, nudc,
thudc trir sdu... duoc st dung trong khi ting san
lugng. Nong dan do d6 thu dugc loi nhuan trén dau
tu ctia minh bang cach tiét kiém chi phi kiém dich
thuc vat va phan bon. Ap dung dung sé lwong dau
vao ¢ dung noi va dung thoi diém dem lai loi ich
cho cay trong, trong khi tiét kiém ngudn tai nguyén
nhu dat va nude ngam, va do do t6i wu héa toan bo
chu ky trong trot. Nong nghiép bén viing tim cach
dé d¢am bao mot ngudn cung cip lién tyc cua thyc
pham trong gi¢i han sinh thai, kinh té va xa hoi can
thiét dé duy tri san xuét trong dai han. Do d6 d6
chinh xac néng nghiép bang cach st dung mang
cam bién khong day s& cho phép theo dudi muc
tiéu nay.

Ngoai ra, mang cam bién khong day con dugc
sir dung dé diéu khién trong nha kinh [3][4][5].
Mot nha kinh 13 mot ciu tric bao phu mit dat
thuong dugc st dung cho sy tang trudng va phat
trién cia cay. Cau trac nay duoc gan v6i muc dich
bao vé cdy trong va cho phép mot moi trudng tot
hon dé phat trién. Sy bao vé nay du dé dam bao
dem lai chat lugng cao trong san xuét cdy trong.

- o

Hinh 3: Mgt nit cam bién dwge
trién khai tai Truong Dai hoc
KTCN Long An

3.1 M0 hinh tong thé ciia h¢ thong

Hinh 4 mé td md hinh téng thé ctia hé thdng
mang cam bién khong day phuc vu néng nghiép
chinh xac. Tai mdi khu vuc canh tic cic nat cam
bién dugc trién khai nham theo ddi cac thong sb k¥
thuat lién quan dén chit lwong cdy trong nhu nhiét
d6 khong khi, d6 4m khong khi, 4nh sang,... va cac
thong s lién quan dén diéu kién dét trong do 4m
dat, do pH,... Tai mdi khu vuc, cac dir liéu nay
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Chirc ning chinh ciia mot nha kinh 1a dé cung cp
mot modi truong thudn Igi hon so voi bén ngoai.
Céc yéu t6 chinh lién quan dén hé thdng diéu khién
nha kinh: nhiét d6, 46 am, khi CO,, nong dd, buc
xa, nuéc va chat dinh dudng c6 thé duogc diéu
khién bang mang cam bién khong day. Hé thong
tu6i tiéu thong minh st dung mang cam bién
khoéng day ciing la mot trong cac nghién ctru dugc
quan tdm nhiéu vi loi thé trong viée tiét kiém nhén
luc va tiét kiém nude [6][7][8]. Cay trong can anh
sang mat troi, cac chit dinh dudng va nudce dé phat
trién. T4t ca cac nha san xudt néng nghiép c6 mot
yéu cau lugng nudc tdi thiéu hang nam dé ton tai
va yéu cau luong nude tdi wu hang nam cho san
xuat t6i da. Do d6 hé thong tudi tiéu thong minh la
can thiét dé nang cao nang suét cay trong.

3 XAY DUNG MANG CAM BIEN
KHONG DAY PHUC VU NONG NGHIEP TAI
TRUONG PAI HOC KINH TE CONG
NGHIEP LONG AN

Phén nay mo ta mo hinh mang cam bién khong
day phuc vu néng nghiép chinh xac va viéc trién
khai thir nghiém tai Tuong Pai hoc Kinh té Cong
nghiép Long An.

dugc thu thap, luu trit va truyén tai khong day vé
mot nit quan Iy ving, va sau dé dir liéu dugc tiép
tuc duoc truyén tai dén trung tdm didu hanh va cudi
cling vé trung tim tong diéu hanh thong qua mang
Internet. Dya trén cac thong sb6 thu thap dugc,
nguoi ding c6 thé xir Iy va diéu khién tir cac trung
tam diéu hanh hodc trung tim téng didu hanh deé
dua ra cac bién phap thich hop trong san xuét nong
nghiép nham tang cuong san xuat va nang cao chat
lugng. Vi dy, néu xac dinh d6 a Am dét tai mot khu
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vuc thip hon yéu cau, nguoi ding co thé ra 1énh tir
xa kich hoat may bom nudc tai khu vuc dé cai
thién d6 am.

Do mb hinh hé théng c6 kha niang mé rong nén
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hé théng nay co thé trién khai trén quy mé nho
(nhu mdt canh dong canh tac ciia mot ca thé) dén
quy md 16n (nhu khu vuc dién rong & cap huyén,
cap thi x4, thanh ph tham chi cip quéc gia).

Hinh 4: M hinh tong thé ciia hé
thong

Khu vyee giam sat
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3.2 M5 hinh chi tiét mdt khu vue giam sat

Hinh 5 md ta chi tiét cAu tric cta hé théng tai

mot khu vuc giam sat, bao gom cac nat cam bién
va mot nat quan ly vung.

Tram mdy

Hinh 5: M hinh chi tiét mdt khu vuc
giam sat

)

Moblle Phone
Cong ty Dién thoai
P

Trung tém @by hboh

Laptop

Khu vure giém sétn

a.  Nit cam bién (Sensor nodes)

Nut cam bién (Sensor nodes) 1a mot thiét bi
dugc trang bi kha ning cam bién méi truong nhur
d6 4m khong khi, nhiét do, d6 pH, lwong mua, toc
do va huong gi6, cuong do anh sang, hinh anh...
(thy vao cam bién dwoc trang bi). Ngoal ra, nut
cam bién con c6 kha ning giao tiép véi cac nut
cam bién khac trong cing 1 ving phu song va

truyén tai khong day cac dit liéu thu thap duoc vé
tram trung gian ndi bg.
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b.  Nut quan ly vung (Field Managemnent
Nodes)

Nut quan ly vung 1a nat c6 nhiém vu quan ly
cac niit cam bién trong ving phit song va dong vai
tro 14 nit trung gian gitra cac nut cam bién va trung
tam diéu hanh, nhan dir liéu tir cac nat cam bién
trong khu vyc va truyén dir lidu nay vé trung tim
diéu hanh gan nhét. Ngoai ra, nit quan 1y ving con
¢6 nhiém vu nhan va truyén Iénh tir trung tam diéu
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hanh dén cac nit cam bién dé thuc thi 1énh theo
yéu cau cia trung tdm diéu hanh.
3.3 Phin citng

Phian ndy mé ta phan cimg cua hé théng
dugc xay dung tai khu vyc giam sat va trung tam
diéu hanh.

3.3.1 Khu viec giam sat

a. Nt cam bién (DHLA-WSN)

Hinh 6 mé ta ciu tric cia mot nit cam bién
trong hé théng. Mot nut cam bién gdm 5 thanh
phan sau day:

— Khdi cung cp niang lugng: khdi nay sé cap
nguén dién 12V cho thiét bi hoat dong. Dién co thé
lay tir nang lwong mit troi, pin du trit ...

— Khéi thu thap dit liéu: bao gdm cac
cam bién:

O Anh sang: thu thap cuong do anh sang.

o Nhiét do: thu thap nhiét d6 moi truong.

o Do am: thu thap cac thong s6 do am cua
dat, ¢ 4m khong khi.

o Do pH: do d6 pH cua nudce.

— Khdi trung tdm xtr ly: Pam nhén viéc tap
hop dit liéu tir khéi thu thap dit liéu sau do diéu
khién khdi giao tiép dé truyén vé nat quan 1y ving,
va ra 1énh cho khéi hién thi xuat ra man hinh.

— Khdi giao tiép: Sau khi khdi trung tam xur Iy
tap hop dir liéu va guri cho khéi giao tiép, khoi _giao
tiép s& thuc hién cong viéc truyén dir lidu vé nut
quan ly vung.

— Khéi luu trir: Cong viéc duy nhét 13 luu lai
dir liéu vao thé nhé.
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Hinh 6: CAu tric nit cam bién (DHLA-WSN)
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b.  Nut quan Iy vung DHLA-WMN

Nut trung gian DHLA-WMN la noi nhan dx
liéu tir nat cam bién rdi truyén vé cho trung tam
diéu hanh va dong thoi nhéan 1énh tir trung tam diéu
hanh truyén vé cho niit cam bién dé thyc thi.
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Hinh 7: CAu tric niit quan ly ving
(DHLA-WMN)

Hinh 7 mé ti cdu triic cia mot nut quan ly
vung. Mot ntt quan 1y ving 4 thanh phan sau:

— Khdi cung cdp ning luong: khéi nay s& cép
nguon dién 12V cho thiét bi hoat dong. Dién co thé
lay tir ndng lugng mat troi, pin dur trik ...

— Khéi trung tdm xir ly: xir 1y cic thong
tin nhan duogc tir khoi giao tiep va tra dir li¢u ve
néu can.

— Khdi giao tiép: dam nhan cong viéc giao
tiép dit cac nlit cam bién va trung tam dicu hanh.
Khdi diéu khién: thuc hién dong, mo
cac thiét bi nhu may bom, may phun suong, deén,
quat gio. ..

3.3.2 Trung tam diéu hanh

Trung tdm diéu diéu hanh 14 noi nhan va xir ly
s0 ligu, tai trung tdm khi nhan di li€u s€ dugc luu
va hién thi trén PC, gitp cac nha san xuat, nha
nghién ctru 6 dir liu chinh xac ngay tai thoi diém.

Véi cac dit liéu duge luu trén PC va mot sb
thuat toan phéan tich s liéu ddc thu s& giup cho
nong dan, nha san xuat c6 mot goc nhin tong thé vé
khu vuc ho can giam sat, hd trg cho ho mot sb
quyét dinh (hé hd trg quyét dinh)

_Tir PC ho ¢6 thé diéu khién 1ap ra lich cho hé
thong tudi ti€u hay hoat dong khi thoa mot so yéu
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ciu ma ho dé ra. PC sé tu dong goi lénh vé hé
thong tudi tiéu.

Tai trung tdm c6 két ndi voi Internet, GPRS,
SMS hd tro giam sat hodc diéu khién tir xa. Hé
thong may tinh, thiét bi tai trung tim
DHLA_CENTER dugc xay dung nhu sau:

Phan citng

— May Server: chirc niang quan ly cac thiét b
ngoai vi.

— Modem SMS: gti,
nha mang.

nhdn SMS qua céc

— Modem wireless: thiét bi thu phat dit liéu
khong day.

— Modem ADSL: thiét bi thu phat mang bang
thong rong.

3.4 Phin mém giam sat, diéu kién
DHLA_SOFT

3.4.1 Tai cac mit cam bién (DHLA-WSN-SOFT)

Chuong trinh dugce xay dung tai cdc nut cam
bién ctr sau 1 khoang thoi gian s& cam bién moi
truong, thong qua bo loc dir liéu (data filter) va goi
vé nit quan 1y ving. Thong tin c¢6 thé goi di voi
lich trinh dinh trude hodc goi di khi nhan duge yéu
cau tir nlit quan 1y ving.

3.4.2 Nut quadn ly vung DHLA-WMN-SOFT

DHLA-WMN-SOFT c¢6 2 chitc nang chinh: xtr
1y cac thong tin nhan dugc tir cac nit DHLA-WSN

Khu vwe : #001

NET OO
00 AM KHONG KHI
00 AM DAT

:28°C
TT%
195 %

86 chuyén dé: Cong nghé Thong tin (2013): 115-122

va truyén vé trung tim diéu hanh; tiép nhan va xir
ly cac yéu cau tir trung tdm diéu hanh véi cac nit
DHLA-WSN.

3.4.3 Trung tam diéu hanh

Phin mém DHLA_SOFT dugc trién khai tai
trung tdm diéu hanh hodc tong trung tam diéu
hanh. Phin mém DHLA SOFT gdm céc chimg
nang chinh sau:

— Hién thi trén ban d6 ving giam sat (Hinh 8).

— Hién thi va luu trir thong dir liéu thong sb
mdi trudng phuc vu viéc theo doi l1au dai cho nguoi
st dung (Hinh 9).

— Lap lich va 1ap ké hoach diéu khién ty dong
vung giam sat quan ly (Hinh 10). Cac nha ndng
dan st dung c6 thé lap ké hoach cho hé théng hoat
dong theo mdt chu trinh nao d6. Vi du hé théng sé
tudi tidu tir 8 gio' dén 9 h hang ngay tir thir 2 dén
thir 7. Tuy nhién viéc lap lich khong thé linh hoat
theo su thay do6i ciia mOi truong, nén hé thong phan
mém ciing cung cép cho viéc lap ke hoach diéu
khién tuy dong dira vao nhing thong s6 ma niit quan
Iy ving gui vé (Hinh 11). Vi du khi nhiét d6 ting
cao hon 30°C thi hé thong s& phun suong dé lam
méat moi truong va ting do 4m, dén khi nhiét d6 ha
xudng 25°C thi hé thdng sé tit phun suong.

Hé hd tro ra quyét dinh, v&i dir liéu ma hé
thong thu thép duoc theo thoi gian, va dir liéu vé
ciy trong thi phan mem ¢ thé gitip nguoi ding
cham soc cay trong tot hon.

Hinh 8: Giao dién théng tin khu vic giam sat
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4 KET LUAN

Bai viét nay da gidi thiéu viéc thiét ké, xay
dung va trién khai mang cam bién khong day phuc
vu nong nghi€p chinh xac tai Truong Dai hoc Kinh
té Cong nghiép Long An. Hé thong da dugc xay
dung, trién khai va chay thir nghiém tai truong
budc dau hoat dong tét hira hen dem lai nhidu loi
ich dang ké. Pay 1a cong nghé méi gitp néng dan
va doanh nghiép dé dang tiép can va g dung vao
san xudt néng nghiép, tiét kiém nguyén liéu dau
vao, nang cao hiéu qua, ning sudt va loi nhuin
trong hé thdng san xudt néng nghiép. Dic biét, véi
viéc lam chu cong ngh¢ hoan toan tir viée thiét ké
xdy dung phin cing dén phin mém cho cac nit
cam bién hoat dong nén gi4 thanh cta san phdm
khong cao, it phu thudc vao cong nghé nudc ngoai
va phu hop véi thi truong tai Viét Nam.

Mo hinh nay c6 thé dugc phat trién va ung
dung rong rai cung vdi cac chuyén gia néng nghiép
dé tim ra bo thong s6 toi uu cho mdi loai cdy trong
phu
hop cho mdi dia phuong, phat huy dugc tiém ning
va thé manh cta san xuét tai dia phuong dé tao ra
san phém nang suit cao va gia tri dugc 191 nhudn
trén
dau tu ctia minh bang cach tiét kiém cac chi phi ¢6
lién quan.

Mang cam bién khong day phuc vu cho néng
nghiép 1a mot huéng di méi cho néng nghiép dong
bang song Ctru Long ndi riéng va ca nudc noi
chung dé huéng t6i nong nghiép bén viing. Nong
nghi¢p ben viing tim cich dé dam bao mot ngudn
cung cap lién tuc cua thuc pham trong gidi han
sinh thai, kinh té va xa hoi can thiét dé duy tri san
xuét trong dai han. Do d6, néng nghiép chinh xac
bang cach sir dung mang cam bién khong day s&
cho phép theo dudi muyc tiéu nay.
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