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TOM TAT

Véi xu hudng van vat két noi (Internet of Thing - IoT), viéc két hgp nén tang cong
nghé IoT vao san xuéat va quan li trong ndng nghiép dang la mot xu thé ctia nhiéu
nudc trén thé gidi. Trong bai bao nay, chung t6i da nghién cttu va dé xuat mot hé
thong quan li cac thong s6 moi treong & cac trang trai dua trén nén tang IoT va cac
giao thic truyén tin thoi gian thwe d€ truyén nhan va quan ly dit liéu mot cach
nhanh chéng, hiéu qua. Nguoi dung cé thé dé dang ndm 16 cac thong sS clia moi
truong trong toan trang trai va c6 thé diéu khién dé can thiép mot cach tic thoi dé€
dam bao diéu kién moi truong trong trot ludn duoc hiéu qua tdt nhat. Hé thong
quan ly trang trai ndng nghiép duwoc xay dung véi cac may chu dat trén cac dich
vu dam may. Két qua thuc nghiém cho thdy, hé thong duoc thiét ké da truyén
nhan di liéu mot cach on dinh, chinh xac va nguoi dung cé thé quan sat, diéu

khién trén mot giao dién triec quan thong qua nhiéu thiét bi dau cudi khac nhau.

Tt khoa: Internet of Thing (IoT), MQTT, MongoDB, Smart Agriculture.

1. MO PAU

Khai niém Van vét két noi (Internet of Thing) chi méi dugc dua ra vao nhing
ndm cudi cua thé ky 20. Nhung tit d6 dén nay, nén tang nay da cé nhiing su phat trién
vurot bac chi qua mot thoi gian ngan nho vao cac thanh tyu cong nghé méi va da duoc
tng dung vao trong rat nhiéu linh vic khac nhau ctua doi song. Trong d6, ndong nghiép
1a linh vyuc hién dang dwoc quan tdm tng dung cong nghé IoT vao san xuat d&€ nham
ti€t kiém chi phi, nang cao san luong va chat luong ctia ndong san [4][7][10].

Cac hé thong trang trai thong minh duoc phat trién dya trén viéc xay dung hé
thong cac cam bién d€ do nhiing thong s6 cia mdi truong nhw nhiét do, d6 am, do pH,
ham luwong chat dinh dudng[2]... Cac cam bién nay sé€ lién két voi nhau thanh mot
mang cam bién thong qua nhiing két néi khong day va gui nhiing di liéu dé vé mot
may tinh chu nhdm lwu trir va xi ly cac thong tin c6 duwoc [3]. Tt d6, may tinh hoac
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nguoi quan ly sé biét dwoc hién trang ctia toan trang trai va dua ra nhiing quyét dinh
d€ diéu chinh lai nhiing thong s6 d6 cho phu hop vdi diéu kién canh tac. Hon thé nita,
cac ky thuat vé dix liéu 16n, tri thong minh nhéan tao va dién todn dam may cting dwgc
tng dung vao trong cac hé thong quan ly thong minh d€ tang tinh tu dong va cai thién
“tri thong minh” ctia nhiing hé théng nay [8][9].

Trong bai bao nay, chung toi tdp trung vao viéc thiét ké mot hé théng quan ly
trang trai thong minh dua trén viéc tng dung nén tang IoT d€ lién két cdc cam bién do
thong s6 moi treong voi nhau. D liéu tir cac cam bién sé duoc thu thap va truyén 1én
mdy chu dam may dé€ quan ly, luu trir va xi ly thong tin. Bén canh d6, ching t6i cling
phat trién mot ting dung nguoi dung dua trén nén tang web dé nguoi quan ly trang
trai c6 thé quan sat cac thong s6 moi treong trong trang trai theo thoi gian thuc va ¢
thé diéu khién cac thiét bi dién trong trang trai d€ diéu chinh cac thong s6 nay theo yéu
cau cua tteng loai cay duoc trong. Trong twong lai, dé tai nay cing hudng dén viéc tiing
dung tri thdng minh nhan tao vao viéc quan ly d€ hoat dong cua toan trang trai cd thé
tir dong hda hoan toan.

2. THIET KE HE THONG QUAN Li NONG NGHIEP THONG MINH TREN NEN
TANG IoT

2.1. Giao thitc MQTT

MQTT (Message Queuing Telemetry Transport) la giao thitc truyén tin theo mo
hinh céng bd/dang ki (publish/subcribe) [5]. N6 dwa trén mot “nguoi moi gioi”
(Broker) trung gian dwoc thiét k€ c¢é tinh mé (khong ddc trung cho ing dung nao), rat
don gian va dé dang tich hop vao hé théng. Do tinh don gian, t5c &6 truyén khong cao
nhung chiém it bang thong, giao thite MQTT rat phu hop cho cac tng dung IoT.

M6 hinh MQTT gom céc thanh phan chinh cia MQTT la Clients, Servers
(Brokers), Phién (Session), qua trinh dang ki (Subscriptions) va chu dé (Topics). Hinh 1
mo ta mo hinh hoat dong cia mé hinh MQTT:

+ MQTT Client (diém xudt, diém nhan): Client thuc hién dang ki cha dé d€ xuat hodc
nhan cac goi tin.

+ MQTT Server (broker): Servers thuc hién khoi tao cac chu dé, nhan dang ki tir Clients
yéu cau cac chu dé, nhan cac di liéu duoc guri dén va chuyén tiép ching.

+ Chu dé: Vé mat ki thuat, cha dé la cac hang doi chira tin nhén. Vé mt logic, chu dé

cho phép Clients trao d6i thong tin va dix liéu.

+ Phién: Mot phién duoc dinh nghia la két n6i tir Client dén Server. T4t ca cac giao ti€p
gitta Client va Server déu la mot phan cua phién.
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+ Qua trinh dang ki: Khong giong nhu phién, qua trinh dang ki vé mat logic la két noi
tir Client dén chu dé. Khi thuee hién dang ki dén cha dé, Client ¢ thé trao d6i thong tin
véi cha dé. Qua trinh dang ki ¢d thé ¢ trang thai ‘tam thoi” hodc ‘bén viing’, phu thudc
vao co xda phién trong goi két noi.

+ Thong tin (Message): Thong tin 1a cac don vi di liéu dwoc trao ddi gitra cac chu deé.

Application MQTT Server (=broker)

(e.g. temp. sensor) X
Topic A
MQTT Client MQTT Sesstion N Client TOP“: B
(Publisher, subscriber) : Subscriptions Topic €

TCP/IP Connection

TCP/IP e —— TCP/IP

CP/IP
Networ

Hinh 1. M6 hinh MQTT.

2.2. Dé xuit mo hinh cu tric cho hé thong

Hé thdng duoc xay dung dua trén nhu cau quan ly tap trung cac khu viee trang
trai c6 cung hodc khac cac dac diém nudi trong. Tai cac dia diém can quan li, mot bo
thiét bi bao gom cac cam bién va bo diéu khién duoc Iép dat. Ta goi mdi diém 1a mot
ndt hé thong (system node). Cac not sé giri dit liéu vé mot thiét bi trung tam dé tap hop
lai va gtri 1én hé thong may chu.

Thiét bi trung tdm sé chuyén tiép dir liéu ctia mdi n6t dén mdy chu dé xi I, luu
trlt va hién thi 1én cac thiét bi giao ti€p vo6i con nguoi. D€ thuan tién cho nguoi st
dung, mot giao dién trang web sé dugc xay dung dé dua ra cac thong s6 da thu thap
duoc. Bong thoi, cac chitc nang diéu khién hodc chirc ndng tién ich clng sé tich hop
vao hé thong d€ tang tinh tuong tac gitra con nguoi va thiét bi. Hon nira, cac tinh ning
vé bdo hiéu nhu thong bdo mot “notification” hodc tw dong bao hiéu trén dién thoai
cting duoc tich hop khi hé thong xay dung duoc tng dung chay trén cac nén tang dién
thoai thong minh. So d6 tong quat cua hé thong duoc phat hoa nhw ¢ Hinh 2.
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Liser-1

i ' Lger-2

Master

Node SERVER — User-3

Lger-4

User-N

Hinh 2. M6 hinh dé xudt cho hé thdng quan ly trang trai nong nghiép.

Trén thuc t&, hé thong sé bao gom cac khéi chinh nhw ¢ Hinh 3:

- Khéi cac cam bién (sensor) va chdp hanh (actuator): bao gom cac cam bién dé
do nhiing thong s6 khac nhau ctia moéi trieong trong trang trai va cac co cdu chap hanh
dé€ diéu khién dong mo cac thiét bi dién khac.

- Khoi xt 1i tin hiéu trung gian: la noi d€ thu nhan di liéu tir cdc cam bién va
gui nhitng thong sd nay dén Khéi xt ly, luu trit, chuyén ti€p. Ngoai ra, khoi nay con
nhén cac lénh diéu khién duoc gui xuéng d€ dwa ra tin hiéu diéu khién céc co cdu chap
hanh.

- Khéi xt 1i, luu trie va chuyén tiép di liéu: la cac may chu ao dugc dat trén cac
hé thong dién todn ddm may d€ nham luu trix, xit ly va sau d6 giri cac dix liéu can thiét
dén thiét bi dau cudi cho nguoi dung ¢ thé truy cap. Khéi nay ciing sé nhan di liéu
gui tr thiét bi cia nguoi dung, sau d6 phan tich va giii dén cac khéi xtt ly tin hiéu
trung gian phit hgp nham truyén dén ding khéi chdp hanh can diéu khién.

- Thiét bi dau cudi: c¢6 thé 1a may tinh, dién thoai di dong, hay mot thiét bi
thong minh c6 kha nang két ndi mang dé nguoi dung co thé truy cap dir liéu va diéu
khién hé théng ctia minh tir khip moi noi.
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THIET BI
PAU cudl

Hinh 3. So d6 khoi chi tiét cho hé thong quan ly ndong nghiép thong minh.

2.3 Thiét ké hé thong quan 1y néng nghiép tw dong

['Tng dung nén tang IoT dua trén giao thttc MQTT va hé quan tri co so dix liéu
MongoDB. Hé¢ thong thuc t€ dugc xay dung véi cac thi€t bi va cong nghé duoc dé xuat
nhuw trong Hinh 4:

&L’
\39’, :
s \
4 y\
’ \
” WebSocket 'E
(Socketl0) = ?
t
1MongoDB
. tQuery
mongo
& |

Hinh 4. Dé xuat cac cong nghé d€ trién khai cho hé thong thuec t€.

Hé thdng sit dung bo may tinh nhiing Raspberry Pi 3 d€ dong vai tro ctia khoi
xtt ly tin hiéu trung gian. Raspberry Pi 3 la mot mady tinh mini véi 161 CPU ARM
Cortex-A53 Quadcore 1.2GHz 64-bit, by nhé RAM 1GB dép ung duoc yéu cau xi li
nhanh cac tdc vu. Dac biét, Raspberry Pi 3 hd tro chuan Wifi 802.11n giup cho viéc két
ndi Internet dé dang hon, khong bi rang budc boi mang Ethernet. Raspberry Pi 3 s& doc
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d@ liéu vé thong sO ctia moi truong (nhw nhiét do va do dm) tir cdc cam bién d€ gui
dén Broker. Trong md hinh tht nghiém ¢ bai bado nay, chung t6i tam st dung cam bién
DHT-22 d€ do cac thong sd nhiét d6 va do &m ctia moi truong.

Phan may cht chay hoan toan trén ddm may bao gom cac phan: Mosquitto
Broker, Server Node.js, MongoDB cloud.

Mosquitto Broker la mot broker nhe, ma nguén mé thuc hién MQTT duwogc trién
khai trén dich vu website cia Amazon (AWS) nén c6 thé hoat dong lién tuc. Diéu nay
gitp tranh dwoc sw ngat quang dit liéu khi trao ddi. Broker 1a phan trung gian gitra
Web-server va bo mdy tinh nhuing Raspberry Pi 3, lam nhiém vu trao d6i dir liéu gitia
hai bén.

Node.Js [1][6] 1a cong cu chinh duwgc ching t6i st dung d€ dung lén Web-
server. T4t ca két ndi voi nhau d€ tao thanh hé thong c6 thé hoat dong hoan chinh.
Trong hé thong nay, Node.Js két hop vdi Socket.IO dé tao thanh mot may chu co kha
nang chay cac tng dung thoi gian thye. Mdy chu Node.Js duoc trién khai trén Heroku
— mot hosting mién phi nhung dam bao &n dinh.

Trong hé thong nay, MongoDB duoc sit dung d€ luu lai cac dt liéu ma hé
thong thu duoc tir cdm bién. MongoDB la hé quan tri co s6 dir liéu ma nguén mo dwgc
thiét ké theo kiéu hudng d6i twong véi cau trac rat linh hoat, truy van nhanh. D liéu
sau khi dugc chuyén dén Web-server sé duoc chuyén ti€p va luu tai mot may chu chay
MongoDB. Céc dit liéu nay sé duoc truy van dé phuc vu cac muc dich nghién ctu, du
doan.

Trong hé thong quan ly thi khong thé thiéu mot giao dién hién thi va diéu
khién twong tac cho nguoi dung. Chung t6i da xay dung mot giao dién web-based, ¢
thé st dung trén tat ca cac trinh duyét phd bién nhu Chrome, Firefox, Safari... Giao
dién nay c6 nhiém vu x& li, hién thi d@ liéu thoi gian thuc nén nguroi dung cé thé cap
nhat thong tin mot cach thuan tién.

3.KET QUA VA THAO LUAN

Do nhitng gidi han vé kinh phi va thiét bi, trong hé thong nay chung toi chi xay
dung mét mo hinh caa thiét bi phan cing dé thit nghiém céc tinh nang cua toan hé
thong. Trong thiét bi mo6 hinh nay, cam bién DHT-22 déng vai tro nhue mot phéan cta
cac cum cam bién d€ do nhiét dd va do0 a&m ctia mdi treong. Cac co cadu chap hanh
Chéng han nhw bd diéu khién dong co phun nudc sé dugc mo hinh tam thoi bﬁ“mg mot
ddng co DC, bo diéu khién co ché suoi sé duoc md hinh boi den LED. M6 hinh thiét bi
phéan cing duoc thuc thi thte nghiém nhu ¢ trong Hinh 5.
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Pong co phun
swong P

Cam bién

Hinh 5. Thuc thi thtt nghiém md hinh phan cting cho hé thong.

Mot giao dién nguoi dung cling da duoc xay dung thtr nghiém nhu & Hinh 6,
véi day da cac tinh ndng nhu hién thi cac thong s6 do theo thoi gian thuwe va cho phép
nguoi dung diéu khién ting co cdu chap hanh trong hé thong thong qua giao dién do
hoa.

Hé théng giam sat va quan tri ndong nghiép da trién khai thanh coéng, thuc thi
day du chiic nang dat ra nhu ban dau bao gom cac giai doan doc di liéu tir cam bién,
chuyén di liéu dén Web-server va luu di liéu vao hé quan tri co s dit liéu MongoDB,
chuyén tiép dix liéu dén giao dién nguoi dung.
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Status contrelpane

[l Humidity Chart Real time| on | off [l Temperature Chart Realtime  on | off

HUMIDITY
84

TEMPERATURE

V] X 10

Humidifier Stop

o x

Heater Stop

Hinh 6. Giao dién nguoi dung ctia phan mém giam sat, diéu khién.

Trong hinh trén, ta c6 thé thay khi cac dix liéu tir cdm bién thay ddi thi ngay lap
ttec cac biu d6 biéu dién sé thay d6i twong tng. Tt day ching ta c6 thé dé dang quan
sat su thay doi va doc duoc cac gia tri thong sd ctia moi truong mot cach tire thoi.

O chiéu nguoc lai, cac 1énh diéu khién tir nguoi dung sé dugc chuyén téi Web-
server dé xtr ly. Sau d9, 1énh diéu khién sé dugc chuyén dén ding thiét bi tai cac not hé
thdng d€ thuc hién cac thao tac bat - tat dong co phun nude (tuwong trung bang mot
dong co DC), bat — tat hé thong swdi (twong trung bang mot den LED). Hinh anh phia
dwdi minh hoa kha nang diéu khién tir giao dién nguroi dung d€ dong ngét hé thong
suwoi thong qua thiét bi la dién thoai thong minh (Hinh 7).
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Pén bat

Hinh 7. Diéu khién hé thong tt thiét bi di dong.

4. KET LUAN

Trong bai bao nay, ching tbi tap trung viéc nghién ctru va dé xuat mot hé
thong quan ly ndng nghiép tu dong xay dung dua trén nén tang IoT va hé quan tri co
sO di liéu dién toan dam may. Hé thdng nay da duoc nghién ctru va xay dung thanh
cong dya trén phan cting la bo mdy tinh nhiing Raspberry Pi 3, cam bién DHT - 22 va
mot s dich vu dién toan ddm may. Phan chinh ctia hé thong 1a Node.Js server cung
véi giao thirc truyén tin déc trung ctia IoT 1a MQTT dwoc xay dung va trién khai trén
cac dich vu dién toan ddm may Heroku va AWS.

Mot giao dién nguoi dung voi kha nang hién thi thoi gian thuc da duoc thiét ké
dam bao yéu cau than thién cho viéc twong tac voi hé thong. Cac gia tri do va 1énh diéu
khién thtt nghiém da ching to hé thong hoat dong tot va 6n dinh, ¢ thé phat trién
thanh mot hé thdng hoan chinh dé tng dung vao thuec tién & cic ndng trai quy mé vira
va nho.
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STUDYING AND DESIGNING A SMART MANAGEMENT SYSTEM FOR
AGRICULTURE BASED ON INTERNET OF THING - IoT

Phan Van Dai Phan, Phan Hai Phong*
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ABSTRACT

There has been a trend of combination of IoT technology platform with production
and management in agriculture in many countries around the world. In this
research, we have studied and proposed a system which can manage
environmental parameters on farms based on IoT platform and real-time
communication protocols to transmit and manage data in a timely and efficient
manner. Users can easily understand the parameters of the environment
throughout the farm and can control to interfere immediately to ensure the best
environment conditions. Agricultural farm management system is built with
servers located on cloud services. Experimental results show that the system
transmits data in a stable, accurate. User can monitor and control the system on an

intuitive interface through many different devices.

Keywords: Internet of Thing (IoT), MongoDB, MQTT, Smart Agriculture.
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