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TOMTAT

Hién nay, trén thé gidi ¢d rdt nhigu chuan khong day (wireless) dé truyén dir liéu véi toc do cao gitka céc
thiét bi voi nhau nhu BlueTooth hay Wifi. Nhing d6i véi nhitng mang quan Iy céc cm bién trong cac ting dung
diéu khién - ty dong hoa ctia cac thiét bi trong nha hay bénh vién thi Wifi hay BlueTooth lai khong thé dép ing
duwoc. Ching ¢6 nhigu khuyét diém nh st dung bang thong rong 1am tiéu hao nhigu dién nang khong can
thit, sit dung cac ngudn dién truc tiép, it sir dung pin, pham vi két ndi nhd hep, dd tré cao, co ché bao mét don
gian (BlueTooth), yéu cau vé céc thiét bi phan cling cao, chi phi 16n. Nho chitrc ndng digu khién tlr xa khdng day,
truyén dir liéu 6n dinh, tiéu thu nang lvong cuc thap, cdng nghé mé da gidp cong nghé ZigBee tré nén hap dan
st dung cho céc ng dung mang khong day.

Trong nghién ctu nay, mot mang cam bién khong day véi cong nghé Zigbee (ng dung trong nong nghiép
thong minh dugc tich hop th nghiém véi cac don vi nhd nhét la cac ndt cam bién c6 chirc nang thu thap cac
thong s6 v& mdi tredng, gli dén tram kiém soat trung tam va sau dd di liéu s& duge gli 1én Database dé quan
Iy va lieu trk. Ngudi dling ¢d thé theo ddi nhiing thong s6 d6 qua trang web hoac dién thoai di dong Android, tir
d6 dwa ra nhitng quyét dinh phu hop véi cdy trong. Nhém nghién ctu da thiét ké giao dién sao cho tryc quan,
dé dang sir dung nhét dé bét cit ai cling cd thé tiép can duoc. DAy s& 1a mt san phdm c6 thé dwoc nhén rong
trén mdt ving rong I6n hodc pham vi tinh, tham chi qudc gia, lién két cac ving ndng nghiép trong trot lai voi
nhau, dtra nén nong nghiép théng minh tré nén phd bién va phét trién manh ¢ Viét Nam.

Tir khéa: Mang cAm hién, cong nghé Zighee, mang khong day, do luong cac thong s6 méi trudng

ABSTRACT

Nowadays, we apply many wireless technologies in high-speed data transfer between devices such as
BlueTooth or Wifi. However, these technologies cannot satisfy the demands in control and automation, such as
in household or hospital devices. They possess many shortcomings such as the use of broadband leading to
unnecessary power consumption, using direct power sources, rarely using battery power sources, having
narrow range of connectivity, high latency, single security mechanism (BlueTooth), requiring high-cost
hardware devices. Thanks to wireless remote control, stable data transfer, ultra-low power consumption, open
technology has made ZigBee technology attractive for wireless network applications.

In this study, a wireless sensor network using Zigbee technology for smart farming was integrated with
small units of sensor nodes collecting environmental parameters, sending them to the central control station.
From there, data will be sent to the database for management and storage. Users can track those parameters
through the web or an Android mobile phone, thus making the right decision for the crop. The team has
designed the interface with intuitive, easy features,allowing easy access for anyone. This will be a product that
can be replicated across a large area or province, even nation, linking farming areas together, enabling smart
agriculture to become popular and thrivesin Vietnam.
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1. GIOI THIEU CHUNG
1.1. Mang cdm bién khdng day [5]

Mang cdm bién khong day
(Wireless Sensor Networks) la mot
mang bao gom nhiéu ndt cam
bién, dugc tich hop cac cdm bién
do théng s6 méi truong nhu cam
bién nhiét d6 d6 4m, cam bién do
am dat, cAm bién anh sang... va cé
kha nang giao ti€p khéng day véi
cac nat con lai tao nén mot mang
cam bién khéng day phd séng mot
ving nham giam sat, theo doi va
quan ly cac thdng sd trong toam
b6 vung dé.

Mot s6 (’ng dung cla mang
cam bién khong day:

- Giam sat va diéu khién cong
nghiép: Phuc vu viéc thu thép
théng tin, giam sat trang thai hoat
dong cua hé théng, nhu trang thai
cac van, trang thai thiét bi, nhiét do
va ap suat cla nguyén liéu duoc
lwu trir; hé théng diéu khién khong
day anh sang quang céo.

- Ty déng hdéa gia dinh va
dién dan dung: hé tro cac dich vu
gia dinh trén 6t6: 6 khoa khéng
day, cac cAm bién clra ra vao va clra
sO va cac bo diéu khién bong den
khéng day.

- Cam bién trong quan su:
kiém tra luc lvgng, trang bi, dan
dwoc, gidm sat chién trwong, trinh
sat vung va lyc lvgng dich, tim muc
tiéu, danh gia thiét hai trédn danh,
trinh sat va phat hién cac vii khi
héa hoc - sinh hoc - hat nhan.

- Cam bién trong y té va giam
sat strc khoe: cung cdp kha nang
giao ti€p cho nguoi khuyét tat;
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kiém tra tinh trang clia bénh nhan; chan doan; quan ly
dugce pham trong bénh vién; ki€ém tra tlr xa cac so liéu vé
sinh 1y con ngui; gidm sat, kiém tra cac bac sT va bénh
nhan bén trong bénh vién.

- Cam bién moi truong va néng nghiép théng minh:
Theo d6i si di chuyén cuia cac loai chim, loai tha nho, cén
trang; kiém tra cac diéu kién moi truong anh hudng téi
mua mang va vat nudi; tinh trang nuéc tugi; tinh toan
trong néng nghiép; kiém tra méi truong khong khi, dat
tréng, bién; phat hién chay rirng; nghién ctru khi twvong va
dia ly; phat hién 10 lut; vé ban do sinh hoc phtc tap ctia moi
treong va nghién ctru 6 nhiém mai truong.
1.2.Cobng nghé Zigbee [4]

ZigBee la mot giao thirc mang khéng day duwoc dung
dé két n6i cac thiét bi véi nhau. Cong nghé ZigBee dugc
xay dung dua trén tiéu chuan 802.15.4 clia t6 chirc IEEE
(Institute of Electrical and Electronics Engineers). Tiéu
chuan 802.15.4 nay str dung tin hiéu radio c6 tan song
ngan, va cu tric ca 802.15.4 ¢6 2 tang la tang vat ly va
tang MAC (medicum Access Control). Cong nghé ZigBee
vi thé cling dung séng radio va c6 2 tang. Hon thé nita
ZigBee con thiét 1ap cac tang khac nho thé ma céc thiét bi
cla cac nha san xuat du khac nhau nhung cung tiéu
chuén cé thé két ndi véi nhau va van hanh trong viing
bao mét clia hé thong.

Bang 1. C4c phién ban clia Zighee

Phién ban Chi tiét

Zighee | Déyla phiénban dau tién clia ZigBee - dugc goi la ZigBee 1.0,

2004 ra doi vao thang 6/2005.

Zighee Phién ban nay gidi thiéu khai niém chtm, dugc ra doi vao

2006 thang 9/2006.

Zighee Phién bén tiép theo ra doi thang 10/2007 va c6 hai loai hinh

2007 dang khac nhau.

Zighee Phién ban nay la 1 phién ban cda nam 2007 nhung duoc

PRO nang cap lén dé cai dat nhanh hon va téng tinh bio mat cho

hé thong.

RFACE La dang tan song vo tuyén cho cac thiét bi dién tk c6 tng
dung &m thanh nghe nhin, ra di nam 2009.

Cau trdc clia Zigbee:

Ngoai 2 tang vat ly va ting MAC xac dinh bai tiéu chuan
802.15.4 &, tieu chuén ZigBee con cé thém cac tang trén
cla hé thdng bao goém: tang mang, tang ho trg trng dung,
tang doi twong thiét bi va cac déi twgng (ng dung.

- Tang vat ly: c6 trach nhiém diéu bién, hoan diéu biét
va goi tin hiéu vao khoéng gian déng thoi gitt cho viéc
truyén tin hiéu dwoc manh trong méi treng nhiéu.

- Tang MAC: sir dung nhu cdng nghé da truy cap nhan
biét song mang CSMA dé xéc dinh hinh dang dwong truyén
dé tranh va cham xac dinh va xac dinh hinh dang mang,
gitp hé théng manh va viing chéc.

- Tang mang - NWK la 1 tang phtc tap cla ZigBee, gilp
tim, két n6i mang va ma réng hinh dang tir chuan 802.15.4
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Ién dang lwéi. Tang nay xac dinh dudng truyén lén ZigBee,
xac dinh dia chi ZigBee thay vi dia chi tang MAC bén dui.

- Tang ho tro tng dung - APS la tang két ndi véi tang
mang va la noi cai dat nhitng &ng dung can cho ZigBee,
gitp loc bét cac goi dit liéu trung 13p tr thng mang.

- Tang d6i twong thiét bi - ZDO c6 trach nhiém quan ly
cac thiét bi, dinh hinh tang ho tro ('ng dung va ting mang,
cho phép thiét bi tim ki€m, quan ly cac yéu cau va xac dinh
trang thai cla thiét bi.

- Tang cac doi tvgng ng dung nguoi dung - APO: la
tang ma & day nguoi dung ti€p xdc v6i thiét bi, ting nay
cho phép nguoi diing cé thé tuy bién thém tng dung vao
hé thong.

M6 hinh mang Zigbee:

s [
1>,

PAN coordinator
‘ Full Function Device
O (© Reduced Function Device

Cluster Tree

Hinh L. Cac mé hinh mang Zigbee

ZigBee co 3 dang hinh mang dugc ho trg bai ZigBee:
dang hinh sao (Star), hinh Iu6i (Mesh), va hinh cay (Cluster
Tree). M6i dang hinh déu c6 nhitng vu diém riéng va duoc
(*ng dung trong céc truvdng hop khac nhau.

- Hinh sao (Star network): Cac nat hinh sao lién két véi
nut trung tam.

- Hinh lwéi (Mesh network): Mang hinh Iwéi ¢6 tinh tin
cay cao, moi nat trong mang ludi déu c6 kha nang két noi
voi nat khac, né cho phép truyén thong lién tuc gitra cac
diém nat véi nhau va bén viing. Néu co s tac dong can trd,
hé théng c6 kha nang tw xac dinh lai cu hinh bang cach
nhay tir nat nay sang nat khac.

- Hinh cay (Cluster network): Mang hinh nay chinh la 1
dang dac biét ca mang hinh lwéi, dang mang nay c6 kha
nang phu séng va mé rong cao.

Pac diém vacéu tric mang Zigbee:

Tin hiéu cong nghé Zigbee co6 thé truyén xa dén 75m
tinh tir tram phat va khoang cach c6 thé xa hon rat nhiéu
néu duogc ti€p tuc phat tir cac nat lién két tiép theo trong
cung hé thong.

Cac dir liéu duoc truyén theo goi, goi tGi da la 128bytes
cho phép tai xudng t6i da 104bytes. Tiéu chuan nay ho trg
dia chi 64bit cling nrju’ dia chi ngan 16bit. Loai dia chi 64bit
chi xac dinh dwgc mai thiét bi cé cung 1 dia chi IP duy nhat.
Khi mang dugc thiét 1ap, nhitng dia chi ngén c6 thé duoc st
dung va cho phép hon 65000 nit duoc lién két.
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2. NGHIEN CUU MANG CAM BIEN KHONG DAY UNG
DUNG TRONG NONG NGHIEP THONG MINH
2.1. M6 hinh hé théng

Hé théng str dung m6 hinh mang Zigbee hinh sao (Start
Network): Mang chi c6 Coordinator (ZC) va cac End Device
(ZED). Khi ZC dugc kich hoat lan dau tién né sé tré thanh bo
digu ph6i mang PAN. M&i mang hinh sao ¢6 PAN ID riéng
dé hoat dong ddc lap. Mang chi cé mot ZC duy nhat két n6i
vGi cac FFD va RFD khéac. ZED khong truyén truc ti€p dit liéu
cho nhau.

Router End Device

End Device

End Device
Coordinator

End Device
End Device

Gateway

@

Hinh 2. M& hinh mang Zigbee hinh sao va so d6 khdi tong quan gitta cac

node va gateway

- Khai bio chudi 12 ky tu: data[12]

- Khai bdo cic bién Nniét 36,66 am khdng khi, 36
im gt _

L Khai bdo cic chin Giéu khién Relay

- Kndi tao UART

- Khdi tao man hinh LCD

Chuong trinh ngit UART

——
Boc cac gia tri cam bien

DU liéu nhan duoc|a
Gia chi cUa Node ?

Nhan duoc gid tri
c3m bién ?

Glsi khung diF |
éu data[12)
[ 1 qua Zigbee

Tao chydi gdm 12 ky tu: 5
\—y tu dau I3 dia chi Node
ILw vao data[12]

Hién thi gid tri [én man
hinh LCD

Hinh 3. Luu d0 truyén di liu tir cac ndt cam bién

2.2. Truyén nhan dit liéu

Luwu d6 truyén nhan dir liéu tir cAc nat cdm bién téi tram
trung tdm nhw hinh 3.

Cac nat cadm bién sé thyc hién truyén nhan dir liéu dén
thiét bi chi Gateway thong qua giao thirc Zigbee. Khi nat
cam bién nhan duoc dit liéu tir Gateway glri dén (la dia chi
clia Node), 1ap tirc s& giri khung truyén gom 12 ky tv (bao
godm cac théng s6 cdm bién) dén Gateway.

Dia chi Node Nhiétd6 D6 amkk Do amdat #
> > > —>

Hinh 4. Frame truyén dit liéu qua Zigbee st dung giao tiép UART

Khung truyén Ia chudi 12 ky tu gdm: 5 ky tw Ia dia chi
clia Nt cdm bién, 2 ky tw nhiét do, 2 ky tw dd &m khong khi,
2 ky tw d6 am dat va 1 ky tv “#" dé két thic khung (hinh 4).

Lwu d6 thuat toan tlr cac nat cam bién t&i tram trung
tdm nhu hinh 5,

l

- Khai béo chubi 12 ky tu: data[12]

- Khai béo cac bién Nhiét d6,do am khong khi,do
am dat cla tirng Node

- Khdi tao UART

Chuong trinh ngat UART

S

Truyén dit liéu la dia chi
clia Node 1 qua Zigbee
Cho 1s

Truyén diF liéu a dia chi

duoc ky tu '#
cla Node 2 qua Zigbee l

Cho 1s
Tach chudi voi dia chila 5 ky ty
dau, 2 ky tw sau la nhiét do,

Luwu dit liéu nhén
duoc vao data[12]
cho den khi nhan

Truyén di liéu la dia chi

clia Node 3 qua Zigbee

Cho 1s

Dia chila clia Node 1? Dia chi la clia Node 2? Dia chi la clia Node 3?

Luu gid tri cam bién
nhén duoc la clia
Node 3

Glri di liéu lén
Server

Hinh 5. Ltu d6 thudt toan clia tram kiém soat dit liéu

Luu gia tri cam bién
nhén duoc la clia
Node 2

Luu gia tri cam bién
nhén duoc la clia
Node 1
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Dia chi Node Sensor Cam bién 1 Cambién2 "t e
>

Hinh 6. Mot frame truyén di liéu

Tl thi€t bi chu Gateway sé truyén di liéu tir cac nat cam
bién 1én Server thdng qua Internet giao thic TCP/IP.
Gateway sé gti dir liéu la dia chi clia tirng Node trong 1
khoang thoi gian nhat dinh lan lvot tir Node 1 dén Node 3.
Khi nhan dugc di liéu cac Node g vé, sé thuc hién kiém
tra xem doé la gfr lieu tr Node nao g vé. Sau doé sé thuc
hién tach chudi nhan duwoc tir Node, roi giti cac thdng s6
cam bién clla Node do6 Ién Server.

Chubi ky tv nay s& bao gbm 5 ky ty dau la dia chi cia
Node, ti€p theo do la ky tv ddu phéy “”, sau do la gia tri
cam bién, moi gia tri cdm bién sé~durc_yc ngan cach baoi ky tw
ddu phay, cudi cuing két thiic chuoi sé la ky tu “#” (hinh 6).

Khi thiét bj trung tdm Gateway nhén dugc tir Node
sensor mot chudi qua mang Zigbee thong qua giao tiép
UART, vi diéu khién sé x(r ly tach chudi dé Idy tén dia chi
Node gui dit liéu dén, cac gia tri cdm bién ctia Node do dac
duogc. Sau do, sé gli dir liéu da tach lwu trén Web Server.

3. TICH HOP HE THONG VA BONG GOI SAN PHAM
3.1. Nut cAm bién (Sensor Nodes)

So do chirc nang ctia mdt nut cdm bién nhw hinh 7.

Hinh 7. So d6 khi chirc ndng clia 1 n(t cam bién
3.2. Thiét bi trung tam (Gateway)

Ngudn nudi

l

<«—— ESP8266VI2E <«—» ModuleZigbee

Man hinh hién thi
cD CC2530

Hinh 8. So d0 khai chirc ndng thiét bi trung tam
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So do khodi chirc nang thiét bi trung tdm nhu hinh 8.
Thanh phan cda thiét bi trung tdm bao gém: module
nguon, vi diéu khién c6 kha nang két noi WiFi (ESP8266),
man hinh hién thi LCD va bd truyén tin hiéu khong day
(Zigbee). Tram giam sat la thiét bj thu thap dir liéu vé thong
s6 moi trwong dugc gl ve tir cac nat cdm bién. Thiét bi nay
sé phan tich cac géi tin ma cac nat cdm bién gl dén, lay
cac thong s6 vé moi tredéng ma cac nit cdm bién do duoc,
hién thi chiing 1én man hinh LCD va gt chlng l1én co s¢ dir
lieu qua Wifi. Thiét bi Gateway st dung vi diéu khién
ESP8266 phién ban V12E két ndi WiFi, thiét bi ngoai vi bao
gdm module Zigbee CC2530 TTL giao ti€p UART, man hinh
hién thi LCD20x4.

3.3. Xay dung phan mém giam sat, quan ly va lvu dir liéu

May tinh
(Web)

TCPIP
o

Co's0 i liéu

WiFii3G
Gateway

Dién thoai

(Android) Nguoi dung

Hinh 9. Truyén nhan dir liéu tlr Gateway Ién Server

Giao dién phan mém bao gdém 2 giao dién chinh la: Web
va App trén dién thoai Android. Giao dién trén Android sé
hién thi cac gia tri cdm bién theo thoi gian thuc cla tirng
Node ma Gateway da gti lén. Giao dién trén Web cling cé
chirc nang twong tu trén ng dung Android xem di liéu
thoi gian thuc. Tuy nhién & giao dién Web cac gia tri cdm
bién nay sé dwoc lvu trir trén MySQL, vi vay nguoi dung cé
thé theo ddi giam sat gia tri cam bién tirng Node theo ngay
thang, xem d0 thi tirng ngay, lvu data vao file Excel.

DE c6 thé truyén dir liéu tir Gateway lén Server, Gateway
sé két ndi WiFi va thuc hién Request mot trang PHP (trang
nay c6 chirc nang két noi va gt di¥ liéu téi MySQL) sir dung
phuong thirc GET. Phuong thirc GET la phwong thic gtri div
liéu théng qua dwdng dan URL ndm trén thanh dia chi ctia
Browser. Server s& nhan dudng dan doé va phan tich tra vé
két quéa cho ban. Server sé phan tich tat c& nhirng thong tin
dang sau dau héi (?) chinh 1a phan dit liéu ma Client giri 1&n.

Vi du: V6i URL freetuts.net?id=12 thi Server sé& nhan
duoc gia triid =12,

Dé truyén nhiéu di liéu lén Server ta dung déu &
dé phan céach gilta cac cép gia tri. Gia sir tdi muén truyén
id = 12 va title = 'method_get' thi URL sé c6 dang
hungelnino.com?id=12&title=method_get.

4. KET QUA VA THAO LUAN

Sau qua trinh nghién cru tich hgp, nhém nghién ctu da
xay dyng thanh cdng mé hinh mau 01 hé théng mang cam
bién khdng day r’ng dung trong néng nghiép gém cé tram
gidm sat, cAc node cam bién, giao dién phan mém giam sat,
quan ly cac dir liéu thu thap dwoc (hinh 10).
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Hé thdng Wireless Sensor Network

J
ET) . . 3::

o &

Hinh 1. Giao dién trén dién thoai Smartphone va Web

Trén Smartphone, s& hién thi cac gia tri cdm bién theo thoi
gian thuc cda tirng Node. Trén Web, di liéu cdm bién cla
trng Node sé dugc lwu trik vao co sé dir liéu MySQL, nguoi
dung c6 thé giam sat theo ddi cac dir liéu cdm bién tirng
ngay, xem do thi hodc lvu trir di¥ liéu vao file Excel (hinh 12).

N\ W @ Théng sé di¥ liéu cac Node Sensor
!'{‘
-
% TS

-B

22

‘“‘/'%ﬂ

o 7 73 ppm 09:45:40 15/04/2018

5

63% 70 ppm 09:44:29 15/04/2018

70% 64 ppm 09:43:16 15/04/2018

5 ° 48% 58 ppm 00:49:31 15/04/2018

48% 58 ppm

2

27

20
Gl Node cam bién 1

2

25 00:49:11 15/04/2018

2

888848 8

5 ° 48% 58 ppm 23:41:03 12/04/2018

Yot file Excel [

Hinh 12. D liu hién thi trén giao dién web
5. KET LUAN

Cac mang cam bién khéng day véi chi phi dau tu thap,
tiéu thu it dién ndng, cho phép trién khai trong nhiéu diéu
kién dia hinh khi hau phtic tap, dac biét 1a kha nang tuy td
chiic mang, kha nang xtr ly cdng tac va chiu dwoc cac hu
hong sir ¢6 da tao ra mot trién vong (ng dung day tiém
nang trong nhiéu linh vuec khac nhau. Tuy nhién dé trién
khai mang cam bién khéng day, ngudi thiét ké hé théng
can phai ndm bat dugc nhitng nhan t6 tac dong dén mang,
nhitng nhuoc diém cla mang can phai duoc khac phuc,
can quan tdm dén cac tham s6 mang,... can cé sy md
phong danh gia dé tlr dé co6 thé thiét ké hé thong theo
cach t6i wu nhat.
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