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Currently, along with the development of science and technology in
general, electronic technology plays an important role in all fields
such as industry, agriculture, life, information management. However,
in recent years, the scale as well as quality and output of our country's
agriculture have always been lower than that of other countries, the
main reason is that our country's production technology is too out of
date, mainly based on hands and feet. So hence, the inclusion of
science and technology in agriculture is extremely necessary. This
papper presents research results and design of smart cabinets to grow
clean vegetables for apartments using 10T technology to provide safe
food sources for family health and create fresh air for House. Besides,
in each vegetable growing cabinet, there is a function of reading
temperature, air humidity, light and soil moisture through sensors and
the data is displayed directly on the LCD screen. At the same time,
the data is also displayed on the application interface, creating
favorable conditions for users to monitor the system remotely via the
Internet.
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TU KHOA

Giai phép 10T cho hé théng trong
rau sach

Co6ng nghé van vat két ndi Internet
Thiét bi trong rau sach tai nha
Chau trdng rau thdng minh

Web FireBase

Hién nay cling vai sy phét trién ciia cac nganh khoa hoc ky thuat noi
chung thi cong nghé¢ ky thuét dién tir dong vai tro quan trong trong
moi linh vue nhu: cong nghiép, ndng nghiép, doi sbéng, quan ly thong
tin. Tuy nhién, trong nhidu nam gan day quy mé ciing nhu chét lugng
va san lwong ndng nghiép cta nudc ta lubn thap hon so voi cac nudc
khéac ma nguyén nhan chinh Ia viéc cdng nghé san xuat cua nudc ta
qua lac hau, chu yéu dua vao tay chan. Nén viéc dua khoa hoc ky
thuat vao néng nghiép 1a vo cing can thiét. Bai béo nay trinh bay két
qua nghién ciru va thiét ké tu thong minh trong rau sach cho can ho
chung cu ung dung céng nghé 10T nham muc dich cung cap nguon
thuc pham an toan cho siic khoe gia dinh va tao ra khong khi trong
lanh cho ngdi nha. Bén canh do, trong mdi ta tréng rau 6 chirc ning
doc nhiét do, do am khong khi, anh sang va do am dat thong qua céc
cam bién va di liéu dugc hién thi tryc tiép trén man hinh LCD. Ddng
thoi dir liéu ciing duoc hién thi trén giao dién tng dung tao diéu kién
thuan loi cho ngudi dung c6 thé gidm sat hé thong tir xa théng qua
Internet.
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1. Giéi thigu

O Viét Nam c6 rat nhiéu cac hé thong trong rau sach nhu: M6 hinh trong rau thiyy canh
BKFAST do Pai hoc bach khoa séng ché, hé thdng trong rau thiy canh cta vién néng nghiép va
rat nhiéu cac hé thong trong rau khéac. Tuy nhién cac hé thdng nay can dién tich rong va chi phi
lip dat I6n. Vi vay kha nang tng dung trong thuc té chua rong réi [1]. Trong nghién cau nay
Chung toi thiét ké hé thong ta théng minh trong rau sach cho cin ho chung cu ung dung cong
nghé Internet Of Things. Hé théng ¢ tinh 6n dinh cao, d6 chinh xac tin cay, giao dién truc quan,
gia thanh hop ly, dién tlch lap dat twong dbi nho va co thé ung dung rong rai trong thuc té [2].

Hé thong nay bt nguon ¥ tuong tir 10T s& ti wu co s¢ ha tang két ndi sin cd thdng qua viéc
g dung va tich hop thém cac cam bién, bo truyén dong, cong nghé truyén dix liéu trén céc thiét
bi ndy. Trong do, su hoi tu cac cong nghé cho thu thap dit liéu, phan tich va van dung, diéu khién
tu dong hod, cac hé thdng nhing, truyén théng, su on dinh, do tin cay va bao mat di tao thanh
cong nghé 10T [3]. Két qua thuc nghiém va khao sat hé thdng trén nhiéu d6i tugng twong dbi pha
hop véi két qua md phong. Céc sai sé xay ra c6 thé tir nhiéu nguyén nhan khéac nhau. Néu duoc
diéu chinh tét, ¥ trong nay két hop vai mo hinh trang trai thyc té vai quy mo I6n s& tro thanh mot
hé thong Ién dap tng nhu cau diéu khién, quan Iy tat ca cac thiét bi mot cach hién dai s& nang cao
doi sdng tién ich trong ndng nghiép. Vi vay, IoT duoc tin twdng va Ky vong sé mang lai lgi ich
I6n trong ndng nghi¢p cong nghé cao va cac nganh san xuat khac, dac biét 12 ¢ cac nudc dang
phét trién nhu Viét Nam [4], [5]. Béng gop mei cua nghién ciru nay la viéc tich hop ap dun cac
ky thuat loT trong thiét bi trong rau sach. Chang han, tin hiéu bat, tat thlet bi dién tu dong khong
doi hoi thao tac truc tiép trén hé thong [6], ki thuat thiét ké dia trén nén tang ciu trdc caa truyén
thong 10T [7], st dung giao dién dd hoa cho phép thuc thi trén nén tang Android [8], truy cap qua
mang Wifi [9] va Internet [10].

2. M6 hinh h¢ thong

M0 hinh hé théng nghién ciru duge mé ta trén Hinh 1 nham muc dich thu thap va xir ly di
liéu sir dung cdng nghé truyén thdng loT.

Hé thdng sir dung cho md hinh ti trong rau cho cian hd chung cu, ¥ tuong nay két hop véi md
hinh trang trai thuc t& véi quy mé 16n s& tré thanh mét hé théng lén dap tng nhu cau diéu khién,
quan ly tat ca cac thiét bi mot cach hién dai, nang cao doi sdng tién ich trong trong trot. Hé thong
s& thu thap va xir ly dix liéu sir dung cong nghé truyén thdng loT. Ngoai ra hé théng con c6 may

chu dir liéu s dung App Inventor.
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Hinh 1. M6 hinh hé théng Hinh 2. So d6 khoi thiét ké hé thong

2.1. Thiét ké hé thong
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Véi § tuong xay dung mot hé thong theo kién tric tham chiéu nhu trén thi so d6 khdi cua hé
thong nhu Hinh 2 gom 3 khoi chinh. Trong d6, khoi thu thap dir li¢u chinh la cac nat cam bien,
sau d6 dua dir liéu Ién may chu dir ligu, tai ddy may chu s€ co co ché luu trir va xir ly.

2.2. Quy trinh hogt dgng ciia h¢ thong

Khi cdp dién vao hé thong, khai dong module wifi ESP8266, cam bién nhiét do - d6 am
DHT11, LCD,... Sau khi khai dong xong, mic dinh s& hién thi gia tri cam bién trén LCD va h¢
thong chay ché do tu dong. Mudn d6i ché do thi nhan phim ché do diéu khién tuong ung véi
chire nang ché do tay, sau d6 chi nhan nit trén bang diéu khién thi ¢ thé diéu khién tryc tiép.

Module ESP8266
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Hinh 3. So' d6 chan Module 8266 Hinh 4. So dé chan ciia module UART TTL R$4-85 V2

Trén Hinh 3 1a Mach duoc diéu khién boi Module Node MCU ESP8266 dong vai tro didu
khién trung tim (Master), s& tlep nhan giao tiép véi cac module Node MCU ESP8266 khac
(Slave) thong qua chuén truyen Modbus. Cac slave s& giao tiép voi cac module nhu cam bién
nhiét 6 - do 4m, cam bién d6 am dit, cam bién 4nh sang va truyén thong sb lai cho Master dé
hién thi 1én LCD. Con Master s& giri chtic nang dé yéu cau slave thyuc hién diéu khién.

Module UART TTL RS-485 TO V2

Trén Hinh 4 Mach chuyén giao tiép UART TTL to RS485 V2 dugc thiét ké véi kha ning
chong nhiéu cao, tich hop cac bd dém, Cau chi ty phuc héi, Diode chéng nhiéu gitp hé thong
chay on dinh, an toan hon va khong lam chdy board diéu khién trung tam. Phan chan giao tlep
RS485 trén mach c6 chan Mass, néu hé thdng c6 duong day mass tiép dat thi co thé sir dung dé
ndi vao chan Mass nay giup ting kha ning chéng nhidu va chong sét. Mach hd tro két ndi nhiéu
diém RS485 trén duong Bus, mach duoc thiét ké dé cac diém co thé ndi "néng™” ma khéng so
hién tugng module bi chét khi chua ngét duong truyén tong.

Module LCD 2004-20X4

['1 =Flag

Hinh 5. Hinh dnh mdr trueéc cia LCD 20x4 Hinh 6. Cam bién dé am dat
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O bai bao sir dung LCD 20x4 nhu Hinh 5 ¢ nghia 1a c¢6 4 hang, mdi hang ¢6 20 ki ty. Man
hinh LCD 20x4 str dung IC Driver HD44780. H& tro giao tiép dit liéu 4 bits va 8 bit c6 kha ning
hién thi 4 dong, mdi dong 20 ky tu man hinh c¢6 do bén cao, man hinh LCD 20x4 bao gom bo
diéu khién va cac vang nho.

Cam bién do am dit

Trén Hinh 6 12 Module cam bién d6 am dit c6 thé dugc sir dung cho cac wng dung ndng
nghiép, tudi nudc ty dong cho cac vuon cay khi dat khd, hoic ding trong cac tng dung cua hé
théng nha théng minh. Module cam bién d6 4m dat gém hai phan:

Pau do: Hai dau do cuia dau do duoc cam vao dat dé phét hién do am. Dung day ndi giita cam
bién va module chuyén dbi, khi d6 am cua dat dat ngudng thiét lap, diu ra DO s& chuyén trang thai tir
muc thap 1én mac cao. Thang tin vé d6 4m dat s& duoc doc vé va gai téi module chuyén doi.

Cam bién nhiét do - dd am (DHT11)

Hinh 7. Cam bién DHT11 Hinh 8. Cam bién 4nh sang

Trén Hinh 7 12 DHT11 cam bién nhiét do, do am rat théng dung hién nay vi chi phi ré va rat
dé Iy dix liéu thdng qua giao tiép 1-wire (Giao tiép digital 1-wire truyén dit liéu duy nhat). Cam
bién duoc tich hop bo tién xu ly tin hiéu gitp dir liéu nhan vé& dugc chinh xac ma khong can phai
qua bt ky tinh toan nao.

Cam bién &nh sang

Trén Hinh 8 Cam bién &nh séng str dung quang tro c6 kha ning thay dbi dién tré theo cudong do
anh sang chiéu vao. Tin hiéu xuét ra cua cam bién 1a digital HIGH (5V) va LOW tuong trung cho cac
trang thai bat, tat thiét bi dién tu dong ma khdng can phai thao tac tryc tiép trén hé théng [6].

2.3. Gidi phap cong nghé cho truyén thong loT

Tir nhitng phan tich va thiét ké trén, bai bao di dua ra giai phap cdng ngh¢ cho truyen théng
IoT dugc mo ta dudi Hinh 9. Hé théng duogc thiét ké dua trén nén tang cau tric cua truyén thong
loT. Tir 16p IoT devices dén 16p IoT gateway dén Iop 10T network va cudi cing la 16p loT
application [7].

Trén Hinh 10 Ia hinh anh thyc té cia san pham: Tu théng minh trdng rau sach cho can ho
chung cu ung dung cong ngh¢ Internet Of Things. M6 hinh duoc lam bang g6 va mica dugc ghép
véi nhau. Ong tudi PVC duong kinh 8mm véi 08 dau tudi nho giot. BO diéu khién Module Node
MCU ESP8266 va ché d6 bom hen gio tu dong. Hé thdng co thé tu dong didu khién tiy thuoc
Va0 cac thdng sb clia moi trudng duoc hién thi trén man hinh LCD 20x4.
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Hinh 9. So' d6 gidi rr])hé\p cdng nghé cho truyén Hinh 10. Hinh dnh thurc té ciia san pham
théng loT

3. Truyén thong Internet

Qua trinh truyén thong Ién Internet mé ta trén Hinh 11 dwogc thuc hién khi thu thap dir liéu tur
Arduino, va thdng qua mot trang web dé c6 thé theo ddi hé thong tir xa. Cong cu hd tro nay dé co
thé Tuu trit dir lidu 1au dai va hién thi dit liéu mot cach truc quan cho ngudi dung. C6 mot s trang
web cung cap méay cha mién phi ma ta c6 thé sir dung nhu : Xilely, 2lemetry, exosite, carritots,
grovestream, thingspeak, opennenergymonitor, App Inventor. O day ching t6i sir dung nén tang
App Inventor cho nghién cau nay.
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Hinh 11. Truyen théng Ién Internet véi Giao di¢n Hinh 12. Giao di¢n thiét ké
phan mem Inventor

Véi giao dién d6 hoa duoc thé hién trén Hinh 12, nén tang cho phép ngudi dung kéo va tha
cac khéi ma (blocks) dé tao ra cac tng dung c6 thé chay trén thiét bi Android [8].

Giao dién c6 thé chia ra thanh 4 thanh phan chinh:

Palette: Chira cac dbi tugng dé thiét ké ung dung

Properties: Chira cac thudc tinh caa d6i trong dang dwoc chon.

Screen Viewer: Noi cho phép thiét ké screen cho tng dung caa minh bang cach kéo tha cac
dbi twong vao.

Components: Noi ban quan ly screen va ché do thiét ké/ khéi lénh.

Qua giao dién man hinh cac ti & Hinh 13 c6 thé thu thap duoc nhiét 6 va do 4m, anh sang, do
am dat tir moi treong va truyén nhan dir liéu cho ta diéu khién.
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Céc yéu t6 clia méi trudng nhu nhiét d6, d6 4m, anh sang, do am déat bang cach: Khi nhiét do
qua cao thi bat quat dé giam nhiét do, troi toi thi tu dong bat dén va nguoc lai va thoi gian ding
Vi thoi gian cai dat sé ty dong tudi nudc. Hé thong tudi nuédc tu dong chinh xéac theo thoi gian.
C6 thé diéu chinh bang tay cac thiét bi truc tiép théng qua bang diéu khién va giam sat tir xa cac
thong s6 cia moi truong thdng qua Internet. Thiét ké dugc tng dung dién thoai dé gidm sat tir xa
bang dién thoai théng minh théng qua Wifi

P66 am kk

Hinh 13. Giao dién man hinh cac tu
4. Mb hinh thwc nghiém sir dung truyén thong loT

M6 hinh thuc nghiém duwa trén ciu trdc nén tang caa truyén thdng loT tng dung trong nong
nghiép, cu thé 1a sir dung cam bién do am, cam bién nhiét d6 va cam bién 4anh sang dé giam sat
cac thdng s6 do am dat, do am khdng khi, anh sang va nhiét d6 cho md hinh ta trong rau. Tir cac
gia tri thu vé cua cam bién ma ta c6 thé thay duoc qua Internet ngudi theo ddi s& dua ra quyét
dinh diéu khién thiét bi dé thay ddi cac tham sé d6 [10].

Vi du nhu theo dbi tham s truyén vé cua cam bién do am. Néu thay d6 4m thap qua muc quy
dinh (trong truong hop nay 1a cho cdy rau xa lach c6 do am thich hop tdi thiéu 12 60% va lon nhat
1 80%) dya trén dic tinh nay ma khi d6 am bao vé nho hon 60% thi hé thong gui di 1énh diéu
khién may bom nuéc dé ting d6 4m cho dét, khi d6 4m Ién hon 80% thi dua ra lénh tit may bom
nuéce. Thoi gian tré kénh truyén 1a 3s (tac 1a 1énh diéu khién ciing nhu thoi gian truyén dir liéu s&
dugc thuc hién sau 3s) nén dap ing duoc yéu cau cua hé thong. Diéu nay la chip nhan dugc vi hé
théng khong yéu cau qua khat khe vé tinh thoi gian thuc. Hé thdng cd thé diéu khién mot cach tu
dong, tuy nhién dé chu dong va khong lang phi thi ching t6i chon phuong phap diéu khién thu
cong. Vi du kiém tra thong s6 do am gui vé tir cam bién 1a nho 60% nhung khong dwa ra 1énh
diéu khién may bom nudc vi thay troi sap mua do d6 s& cha dong hon va giam dugc chi phi hon,
d6 1a 1y do tai sao ching tdi chon phuong phap diéu khlen thu cong. Mac du hé théng hoan toan
lam viéc ndy mot céch ty dong 1a khi gi tri cam bién do am giri vé nho hon 60% thi may bom s&
tu dong bat va khi do am dat 80% thi role s& tw dong ngit may bom ma khong can bat ky thao tac
nao cua ngudi s dung, nhung trong mot sé truong hop thi viéc tu dong nay sé& gay ra lang phi
khong can thiét nhu di néu ra ¢ trén. Ciing tuong tu nhu dd 4m thi ta thay d6i 4nh sang va nhiét
dd theo thoi tiét cua tirng ngdy. Qua trinh theo ddi va diéu khién dugc thé hién qua bang 1 1a két
qua chay thuc nghiém cua hé théng. Puoc thyc hién trén cac NGt nhan cua: Dén, may bom, quat,
Mod. Céc théng sé mdi truong duoc hién thi trén Led va App dién thoai.

Nhin chung mé hinh hoat dong dat 100% yéu cau dé ra ban dau. D6 on dinh dat 87,9%. Hé
thong s dung nguon cap nho tir 12V tro Xuong nén an toan cho ngudi su dung trude nguy co
dién giat. Ung dung dién thoai glam sat hé thong cod giao dién dé sur dung va quan sat. Ung dung
trén dién thoai hoat dong tét cd thé dé dang didu khién tir xa theo mong mudn caa ngudi dung.
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Thoi gian diéu khién trong khoang 2 - 3 gidy. Thoi gian dap tng khi cap nhat dir liéu 1&n website
lién tuc mdi khi c6 ngudi cap nhat thi 1au hon mot chit khoang tir 4 - 5 gidy.
Bang 1. Két qua chay thuc nghiém

86 N61 dung Két
ldn qud
30 Nhin mit menu 27/20
30 Nhin mit A/M 21/30
30 Whin nit Dén 27/30
30 Nhin mit Bom 28/30
30 Quat 28/30
30 Mod 25/30
30 Up 24/30
30 Dw 25/30
30 | Hién thi théng s6 mé1 30/30
tnrdng 1én Led
30 Hién thi théng sé mé1 30/30
tnrdng 1én App dién thoar

5. Két luan

Bai bao nghién ctiu thiét ké hé thong ti thong minh trong rau sach cho can ho chung cu dua
trén nén tang loT, nhitng ky thuat truyén thong da dwoc p dung giai quyét dugc nhiéu han ché
cua cac phuong phap giam sat cho thiét bi trong rau néi riéng va trong néng nghiép noi chung
true day. Mo ra. nhiéu ang dung mai trong nganh néng nghiép & Viét Nam hién nay. Hé théng
duoc thiét ké d6 6n dinh cao, do chinh x&c tin cay giao dién truc quan va c6 thé dé dang mé rong
tay bién cac ung dung khéc thuan tién hon. Két qua thyc nghiém va khao sat trén nhiéu dbi twong
tuong ddi pht hop vai két qua md phong. Cac sai s6 xay ra co thé tir nhidu nguyén nhan khac
nhau.

Cong nghé truyén thdng loT phat trién rat manh mé va co tinh tng dung cao trong néng
nghiép. Vi vay nghién ciru c6 thé dugc phét trién, mo rong thém nhu: Thiét ké nguon dién dy
phong khi mét dién va sir dung c&c nguon ning lugng sach nhu nang lugng gid, ndng lugng mat
troi dé thay thé. Thiét ké mot trang web riéng co thé hién thi, cap nhat théng tin tir thuc té nhu gia
ca dau ra va dau vao. Cap nhat cac loai giéng cay méi, cac dic tinh sinh hoc va ché do chim soc
riéng cho tirng loai cay.

Tuy nhién, day chi la giao tiép gitra Module Node MCU ESP8266 véi internet. Chling ta hoan
toan ¢ thé do nhiéu dir liéu khac va diéu khién arduino linh hoat hon nita dé tao nhiéu san phim
htru ich hon.
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