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THIET KE HE THONG QUAN TRAC NONG NGHIEP THOI GIAN THU'C
DUA TREN NEN TANG IOT

Hoang Vin Thye’, Pham Thanh Nam, Nguyén Viin Cuong
Truong Pai hoc Cong nghé thong tin va truyén thong - PH Thai Nguyén

TOM TAT
Ngay nay, ciing v6i sy bung nd phat trién manh mé ciia Internet ciing nhu ctia cac thiét bi di dong
ca nhan nhu: Laptop, Smartphone, Tablet,..., thi nhu ciu két ndi giira cac thiét bi ndy ngay cang
doi hoi cao hon vé toc do. Truyén thong IoTs (Internet of Things) 1a mot trong nhitng cong nghé
vuot tréi dap ung dugce nhu cdu d6 nhd kha niang hoat dong khong phu thude vao co so ha tang
mang cd dinh, v6i chi phi hoat dong thap, trién khai nhanh va c6 tinh di dong cao.
Bai béo trinh bay két qua nghién ctru vé hé thong quan trac nong nghiép thoi gian thuc dwa trén
nén tang cong ngh¢ [oTs. Cu thé 1a st dung cam bién d6 4m LM393, cam bién nhiét d6 DS18B20
va cam bién anh sang dé giam giat 3 thong s6 do am, anh sang va nhiét ¢ cho mé hinh vuon wom
ciy ché tai Thai Nguyén. Tir cac gid tri cam bién dugc guri 1én Internet ma nguoi theo ddi sé dua ra
quyét dinh diéu khién thiét bi nhu may bom nudc dé tudi cho cdy che.
Tir khéa: Cong nghé van vit két néi Internet, Nong nghiép théng minh, gidi phdp IoT trong néng
nghiép thong minh, ung dung gidm sdt nong nghiép thoi gian thuc, Thinkspeak
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ABSTRACT
Today, with the boom and growth of the Internet as well as of personal mobile devices such as
laptops, smartphones, tablets, ..., the need to connect between these devices (or loT

communication ) are also increasingly demanding on speed. 10T communication is one of the
cutting-edge technologies that meet the demand for connectivity, thanks to its ability to operate
independent of fixed network infrastructure, with low operating costs, fast deployment, and
portability. high cave. However, at present, loT communication has not been widely applied and is
being promoted for research to further improve communication protocols on the application layer
to achieve better performance.

This paper presents the results of research on real-time agricultural monitoring system based on
10Ts technology. Specifically, using the LM393 humidity sensor, DS18B20 temperature sensor
and light sensor to monitor 3 parameters of humidity, light and temperature for tea nursery model
in Thai Nguyen. From the sensor values posted on the Internet that the monitor will make
decisions to control equipment such as water pumps to irrigate tea plants.
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1. Gi6i thiéu

Bai bao gidi thiéu vé hé thdng co tinh tng
dung cao trong nong nghiép nhu giam sat va
dicu khlen cac thong sO moi truong dé giup
ciy trong phat trién tot hon. Ngoai ra hé
thong con c6 thé mg dung trong du bao thoi
tiét & cac vung trén dat nudc.

Hé thdng nay bat ngudn ¥ tuong tir IoTs. 10Ts
1a mot khai niém cach mang hoa cac thiét bi
tr binh thuong sang "thong minh" théng qua
viéc tng dung va tich hop thém cac cam bién,
bd truyén dong, va cong nghé truyén dir lidu
trén cac thiét bi nay. Trong do, viéc thu thap
dir liéu tir thiét bi, truyén dit lidu nay qua
mang va thyc hién mét tac vu dya trén viéc
trich xuét cac dit liéu thu thap duoc 13 ba chic
nang co ban trong cac ing dung loTs [1].

Do @6, su hoi tu cac cong nghé cho thu thap
dir 1i€u, phéan tich va véan dung, dleu khién tyr
dong hoa, cac hé thong nhung, truyén thong,
su 6n dinh va do tin cdy, va bao mat da tao
thanh cong nghé loTs. IoTs duogc tin tudng va
ky vong s€ mang lai loi ich lon trong cac Gng
dung chudi cung Ung, van tai, nong nghiép va
cac nganh san xuit, dic biét 13 & cac nudc
dang phat trién nhu Viét Nam [2].

2. M6 hinh hé thong

Mo hinh hé thdng nghién ctru duge mo ta trén
Hinh 1 nhim muc dich thu thap va xu Iy dit
lidu str dung cong nghé truyén thong IoTs.

Hé théng st dung cho mo hinh vudn uom cay
ché tai Thai Nguyén vé6i 3 niit cam bién: cam
bién nhiét do, cam bién do 4m va cam bién
anh sang vai giao thiec HTTP, thu thap va xu
ly dir liéu str dung cong nghé truyén thong
ToTs. Ngoai ra hé théng con c6 may cha dir
liéu str dung IoTs platform Thingspeak.com.

Hinh 1. M6 hinh hé thong

2.1. 10T (Internet Of Things)

Giai phap IoT s& tdi wu co s& ha ting két ndi sin
c6, voi tham vong tao ra nhitng gid tri kinh
doanh méi va dap ung chudi gia tri sang tao,
lién két véi mang di dong, giai phap dam may.
loT mé rong vai tro cua Internet dé cung cip
cach thuae két ndi gitta hai vat. Cac vét thé
giao tiép v6i nhau bang cach sir dung IP dé
két ndi [3].

2.2. Giao thirc HTTP (HyperText Transfer
Protocol - Giao thirc truyén tdi siéu vin ban)
Hoat dong cua giao thiuc HTTP dugc mo ta
trén Hinh 2 13 mét giao thirc cip do6 wng dung
cho céc hé théng théng tin phan phdi, cong
tac, da phuong tién hay la mot giao thuc
khéng trang thai (stateless) nim & tang tng
dung, dam nhiém viéc giao tiép giita cac hé
théng phan tan voi nhau, va né 1a nén tang
cua web [4].

HTTP cho phép giao tiép giira rt nhiéu loai
server/client voi nhau, cha yéu théng qua
TCP/IP, tuy nhién bat ky giao thic déng tin
ciy nao khac ciing co thé dugc dung. Giao
tiép giira client va server duya vao mot cap
request hoac response. Client khéi tao HTTP
request va nhan HTTP response tir server gui
vé. HTTP request bao gom hai thanh phan
quan trong la URL va Verb (phuong thuc),
duoc gt tur client.

HI”
Heguest Message

MY
Resgonse Mesiage
HTTP clieam

Web Browser) HITPowm TCP TP HITP Sorver (Webs Server

Hinh 2. Hoat déng cua giao thirc HTTP
Hinh 3 mé ta ciu trdc cua wng dung Web va
vi tri cua giao thic HTTP. Dt liéu duoc guri
boi HTTP mién la Server va Client biét céch
dé kiém soat noi dung dir liéu. N6 duoc yéu
ciu cho Client ciing nhu Server dé xac dinh
kiéu ngi dung bai sir dung kiéu MIME thich
hop. Client giri mot yéu cau téi Server theo
mau cta mot phuong thirc yéu cau, URI, va
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phién ban giao thice, dugc theo boi mot thong
bdo MIME chira cac bo chinh stra yéu cau,
thong tin Client, va noi dung ddi tuong co thé
qua mot két ndi TCP/IP[5].

SERVER SIDE
]

Hinh 3. Cdu tric cua #ng dung Web va vi tri cia
giao thic HTTP

2.3. M6 hinh hoat déng tuyén thong 10T
Mo hinh hoat dong truyén thong loT duge md
ta trén Hinh 4 thdng qua cic cam bién gui dir
liéu bang phuong thirc truyén thong c6 diy hodc
khéng day lén Gateway, con cac qua trinh giao
tiép phia sau 1a mé hinh hoat dong ciia IoT diing
IP dé két ndi cac vat thé v6i nhau.

g O o SATS ii!
f S

Aog P2

R RS 4
— -_‘"“"G—J_y—"l'h :N.‘
0 9y -

Aa e 4 Bie
Coam e My et i W

N e g
\\
\

15 $p Mk vagl wot Il
TS

Hinh 4. M6 hinh hoat déng truyen thong loT
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Hinh 5. Phurong thitc két ni giira thiét bj va Internet
Phuong thirc két ndi giira thiét bi va Internet
dugc mo ta trén Hinh 5 bao gém: HE thong

cdc nat cam bién thu thap dir liéu tr bén ngoai
moi trudng duge dua 1én Cloud hay may chu
dit liéu qua nhiu dudng két ndi co thé 1a khong
day hoac co day qua Gateway hoac khong qua
Gateway. Sau d6 du liu s€ luu trir trén hé
thong vi vy ma nguoi ding hoan toan co thé
theo doi, giam sat va diéu khién duoc. Dir liéu
nay c6 thé dugc hién thi trén cac thiét bi di dong
& khap moi noi ¢ mang Internet [6].

3. Thiét ké hé thong

Véi ¥ tuong xay dung mot hé thong theo kién
triic tham chiéu nhu trén thi so d6 khdi cia hé
thong dugc md ta trén Hinh 6 gdm 3 khdi
chinh. Trong do, khdi thu thap dir liu chinh
1a cac nut cam bién, sau d6 dua dit liéu 1én
may chu dit li¢u, tai day may chu s€ ¢o co ché
luu trir va xu ly.

o

Clm i
ek ang

Hinh 6. So d6 khoi thiét ké hé thong
3.1. Khéi thu thép div liéu
Khdi vi xir Iy Arduino Uno dugc mo ta trén
Hinh 7 c¢6 chic nang thu thap va xua ly dr
lidu tir cam bién, dong thoi dua dit lidu 1én
may chu dir liu.

rxl;ﬂ. =
sxuz’  ARDUINO

Hinh 7. Hinh danh vi xir Iy Arduino UNO
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3.2. Khéi cam bién nhiét dp

So d6 nguyén Iy mach cam bién nhiét do
duoc mo ta trén Hinh 8 v6i cam bién nhiét do
DS18B20 c6 dai do tir -55°C -125°C sai sb
0.5°C . DS18B20 1a cam bién tiéu hao dién
nang thap sir dung dién ap 3-5.5V.

Hinh 1. So' @6 nguyén Iy mach cam bién nhiét do
dung DS18B20

Tin hiéu ra cia cam bién la dang tin hiéu s0,
cho nén cam bién s& khong bi suy hao tin higu
trén day dan. Mobi cam bién
nhiét DS18B20 déu c6 1 ma sé duy nhét, nén
c6 thé sir dung nhiéu cam bién dé lay dit liu
nhiéu noi chi trén 1 day.
3.3. Khoi cam bién dp am
So d6 nguyén 1y mach cam bién d6 4m dat
dugc md ta trén Hinh 9 st dung cam bién
LM393 c6 dién ap hoat dong: 3.3~5V DC,
trang thai diu ra mic thap (0V) néu dit dang
bi thira nuéc hay d6 4m cao. Khi dat thiéu
nude dau ra s& 1a mirc cao (5V). Cam bién dd
am dat co thé sir dung dé dua ra lénh diéu
khién thiét b tudi tiéu trong ndng nghiép.

Hinh 9. So' @6 nguyén Iy mach cam bién dé am dat
LM393

3.4. Khéi cam bién anh sing

So db nguyén Iy mach cam bién anh sang dugc
mo td trén hinh 10 v6i Cam bién énh
séng quang tr& nhay cam nhét véi cudng do
4nh sang moi truong thuong duoc st dung dé
phat hién d6 sang mdi truong xung quanh va
cuong d6 anh sang. Khi cuong d6 anh sang
moi trudng xung quanh bén ngoai vuot qua
mot ngudng quy dinh, ngd ra cia module DO

la murc logic thap.

Hinh 10. Sodo khéi nguyén I mach cam bién dnh sing
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3.5. Gidi phdp cong nghé cho truyén thong IoT
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Hinh 11. So do gidi phdp céng nghé cho truyén
théng loT

Hinh 12. Hinh anh thuc té cia san pham
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Tir nhitng phan tich va thiét ké trén bai bao da
dua ra giai phap cong nghé cho truyén thong
IoT dugc mo ta trén hinh 11. Hé théng duoc
thiét ké dya trén nén tang cdu truc cua truyén
thong IoT. Tur 16p IoT devices dén 16p IoT
gateway dén 16p IoT network va cudi ciing 1a
16p IoT application [7].

Hinh 12 mé ta hinh anh thyc té cta san pham
da dugc Umg dung cho mo6 hinh vuon wom
cay che tai Thai Nguyén.

4. Truyén théng Internet

Qua trinh truyén thong Ién Internet mo ta trén
Hinh 13 dugc thyc hién khi thu thap dir li€u
tir Arduino, va cAn mot trang web dé co thé
theo doi no tir xa. céng cu hd trg dé c6 thé luu
trit dit liéu 1au dai va hién thi dir liéu mot cach
tryc quan cho ngudi ding. C6 mot sd trang
web cung cip may chi mién phi ma ta c6 thé
st dung nhu : Xilely, 2lemetry, exosite,
carritots, grovestream, thingspeak,
opennenergymonitor. O ddy chung t6i st dung
nén tang ThingSpeak cho nghién ciru nay.

@

ThingSpeak
; = ' ‘

> Dok Vo llnul

=il

Hlnh 13 Truyen thong lén Internet

:3 .1

Thingspeak dé dang ding ky va st dung véi
ngudi bat dau véi hé thng 1énh API don
gian. N6 c6 thé luu trir dugce dit lidu tdt voi
thoi gian dai va hién thi dit liéu cam bién
bang dd thi truc quan. Thingspeak sir dung
giao thiec HTTP, vi vy ching t6i sir dung cac
trang web st dung HTTPS dé phu hop véi
cac cong nghé tién tién nhat [5].

Mé hinh thyc nghiém sit dung truyén
théng loT

Mo hinh thuc nghiém dua trén ciu trac nén
tang cua truyén thong IoT tmg dung trong

nong nghiép, cu thé 1a sir dung cam bién do
am LM393, cam bién nhiét do DSlSBZO va
cam bién anh sang dé giam giat 3 thong sd do
am, 4nh sang va nhiét do cho mo hinh vuon
wom. Tir cac gia tri thu vé ctia cam bién ma ta
¢6 thé thay dugc qua Internet nguoi theo ddi
s& dua ra quyét dinh diéu khién thiét bi dé
thay doi cac tham s do [7].

Vi du nhu theo ddi tham s truyén vé cua cam
bién LM393 néu thay d6 am thap qua muc
quy dinh (trong truong hop nay la cho cay
ché co do am thich hop toi thiéu 1a 60% va
I6n nhét 12 80%) dura trén dic tinh nay ma khi
d6 4m bao vé nho hon 60% thi hé thong gui
di 1énh diéu khién may bom nuéc dé ting do
am cho dét, khi d6 am Ién hon 80% thi dua
ra lénh tit may bom nuéc. Thoi gian tré kénh
truyén la 3s (tuc 1a lénh didu khién ciing nhu
thoi gian truyén dir liéu s& duoc thuc hién sau
3s) nén dap tng dwoc yéu cau cua hé thong.
Piéu nay la chip nhan dwuoc vi hé théng
khong yéu cau qué khat khe vé tinh thoi gian
thuc. Hé thdng cé thé didu khién mot céch tu
dong tuy nhién dé cha dong va khdng lang
phi thi ching t6i chon phwong phap diéu
khién thu cong. Vi du kiém tra thdng sé do
am gui vé tir cam bién 12 nho 60% nhung
khong dua ra 1énh diéu khién may bom nuéc
vi thdy troi sip mua do d6 s& chu dong hon va
giam dugc chi phi hon, d6 1a 1y do tai sao
ching tdi chon phuong phép diéu khién thu
cdng. Mic du hé thdng hoan toan lam viéc
ndy mot cach tu dong 1a khi gia tri cam bién
d6 am giri vé nho hon 60% thi may bom sé ty
dong bat va khi d6 4m dat 80% thi role s& tu
dong ngit may bom ma khong can bat ky thao
t4c nao cua nguoi st dung, nhung trong mot
s6 truong hop thi viéc ty dong nay s& gay ra
lang phi khong can thiét nhu di néu ra & trén.
Ciing tuong tu nhu do 4m thi khu vuon uvom
cay ché s& dugc che bai tim bat tu dong co
thé kéo bat hay thu bat dé thay dbi anh sang
va nhiét do vao nhitng nay nang l6n ¢ Thai
Nguyén, chiéc bat ndy s& dugc gan voi hai
dong co, khi nhiét do tir cam bién gui vé& dat
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qua 25°C (nhiét do thich hop nhat voi cay cheé
la tir 20°C-25°C) thi dong co s& tu dong kéo
bat ra dé che mat cho vuon uom ché. Tuy
nhién, budc dau chi la thi nghiém trén mot
dién tich rat nho va cac cam bién c6 do chinh
x4c chua cao. Qua trinh theo doi va diéu
khién duoc thé hién qua Hinh 14 duéi day.

Hinh 14. Két qua hién th; trén Thinkspeak.com

Nt “turn on” va “turn off “ trén hinh 14 1a dé
diéu khién thiét bj qua Internet va thay ddi cac
tham s6 cua cam bién nhiét do, d6 4m va anh
sang truyén vé. Chung t6i da st dung 5 truong
cia thingspeak dé hién thi, trong do co 3
truong hién thi tham s6 cua cam bién, 2 trudng
con lai 14 trudng diéu khién role cho biét trang
thai didu khién 1a bat hay tit thiét bi, va két qua
clia qué trinh diéu khién thiét bi thyec.

5. Két ludn

Bai bao nghién ciru thiét ké hé thdng quan
tric nong nghiép thoi gian thuc dua trén nén
tang IoT, nhiing k¥ thuat truyén thong da
dugc ap dung giai quyét dugc nhidu han ché
cua cac phuong phap giam sat cho vuon uwom
ndi riéng va trong ndng nghi€p noéi chung
truge day. Mo ra nhidu Gmg dung méi trong

nganh néng nghi¢p ¢ Viét Nam hién nay. Hé
thong duogc thiét ké Do 6n dinh cao, do chinh
x4c tin cay giao dién truc quan, va cd thé dé
dang mé rong tuy bién cic ung dung khac
thuan tién hon. Két qua thuc nghiém va khao
sat trén nhiéu dbi tuong twong ddi phu hop
voi két qua md phong. Cac sai sb xay ra co
thé tir nhiéu nguyén nhan khac nhau.

Nghién ctru co thé duoc phat trién, mé rong
boi cong nghé truyén thong IoT con rat moi
mé véi chung ta, H¢ théng con c6 thé dugce
mg dung trong do dac thoi tiét cac vung trén
dat nude nhu c6 thé 1am bo phan canh béo,
bdo vé nha, canh bao thién tai (voi cac cam
bién phu hop).

Tuy nhién, day chi 1a giao tiép gitta arduino voi
internet. Chiing ta hoan toan c6 thé do nhiéu di
lidu khéc va diéu khién arduino linh hoat hon
nira dé tao nhiéu san pham hitu ich hon.
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