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Sprouts are clean green foods that carry many good nutrients for the
human body, help improve resistance, taste sweet, easy to eat, can be
processed with a variety of dishes. However, the current planting
process is mostly manual production, based on traditional experience,
so the productivity is not high, it consumes labor and time is not
enough to care for or irrigate, causing lack of water or over-watering.
causing plants to wilt, shrivel, waterlogged, and reduce the yield and
quality of sprouts. In this paper, the authors focus on researching and
developing an electronic hardware system and application software on
smartphones to automate the humidification process for sprout
growers. parameters: water flow, temperature, ambient humidity or
can be timed to operate. Research results contribute to the
development of high-tech, smart, green, clean and sustainable
agriculture. Research results can be used as documents for electrical,
electronics, control, automation, information technology and Internet
of Things application designers.
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TU KHOA

Phun suong tu dong

Tao hoi 4m tu dong
Ndng nghiép théng minh
No6ng nghiép sach

Trdng rau mam ty dong

Rau mam Ia thyc pham xanh sach mang nhiéu dudng chat tot cho co
thé con nguoi, gilp nang cao strc dé khang, mui vi lai ngon ngot, dé
an, co the ché bién véi da dang mén. Tuy nhién, quy trinh trong hién
nay da sb la san xuat thi cdng, duya trén kinh nghiém truyén thong,
nén ning suit chua cao lai tidu tén nhan cong va thoi gian cham soc
hay tudi khong du khién gay thiéu nuée hodc tudi qua nhiéu khién
cay héo Ga, dap, Gng, ngdong 1am giam ning suat va chat lugng rau
mam. Trong bai b4o ndy, nhém tac gia tap trung nghién cau va trién
khai xay dung mot hé théng phan ciing mach dién tir va phan mém
ng dung trén dién thoai théng minh nham tu dong hoéa qué trinh tao
hoi 4m cho nha trong rau mam theo cac théng sb: luu lwong nudc,
nhiét d6, d6 4m méi trudng hodc ¢ thé hen gio hoat dong. Két qua
nghién ctru gép phan vao su phat trién caa nén ndng nghiép cong
nghé cao, thdng minh, xanh, sach va bén viing. Két qua nghién ctu
c6 thé dung lam tai liéu cho cac nganh, chuyén nganh dién, dién tu,
didu khién, ty dong hod, cong nghé thong tin va cac nha thiét ké ung
dung Internet of Things.
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1. Giéi thigu

Rau mam mang lai dinh dudng cao, chira nhiéu chat khoang va céc vitamin B, C, E, axit amin,
chat dam, v.v, sach lai d& trong. Rau mam gitp co thé ting cuong stuc khog, giam cholesterol gay
hai cho mau, lam cham qua trinh 1do hoa va tang cuong sinh lyc, Antioxidants trong rau mam
glup chéng lai su phat trién té bao ung thu, Mot So gidng rau mam duoc sir dung phd bién nhu:
mam cai ngot, cai trang, cai xanh, mam mu0ng, mam dau phung, dau Ha Lan [1], [2]...

bé xéc dinh cac tac dong anh hudng dén su sinh truong cua thuc pham nay, cac nha nghién
clru d tién hanh thir nghiém va dua ra nhiéu cong trinh, c6 thé ké dén nhu kiém soat sy phat trién
ciia mam rau diép 1a bang cach sir dung dién trudong xung [3], thuc nghiém vé dic tinh dong luc
hoc va phat song khi nén cho may gieo hat va o mam lda [4], phan tich anh huong cua chiéu xa
siéu am dbi véi cai mam [5], so sanh tac dung cia cuong do dién trudng dbi véi su phat trién cua
mam gia dd [6],... Pong thoi véi lgi ich thyc té ma rau mam mang lai, céc ho gia dinh, ciing nhu
nhiéu ndng trai da tién hanh trdng va san xuét, dua trén cac k¥ thuat trong trot truyén thong [7]
hogc cdc méy méc hd tro [8]. Cac nha trong rau mam hién nay da s6 déu sir dung h¢ théng tao
am, tudi duge dong ngit thu cong qua gian tudi hay phun nudc truc tiép tir voi cip gay mat thoi
gian va stc lyc cho nguoi van hanh, chua ké vi 1y do nao d6 khong tudi gay thiéu nugc hoac tudi
qué nhiéu khién cay héo ua, dap, ung, ngong lam giam nang suat va chat lugng rau mam [9].

Xuit phét tir thuc té, cung véi su phat trién cua khoa hoc cong ngh¢, nhom tac gia nghién ctu
va xay dung mot hé thong phun suong tao hoi 4m ty dong cho nha trong rau mam. Két qua
nghién ctiru gop phan vao su phat trién cua nén ndng nghiép thdng minh xanh, sach, bén viing.

2. Thiét ké h¢ théng
2.1. Thiét ké phan cieng

Hé¢ théng phun suong tao hoi am ty dong cho nha trong rau mam duoc xay dung theo so d6
khoi nhu Hinh 1, gom:

Server .

Khbi Khéi xir Iy Khbi tao hoi

trung tim

cam bién im

Hinh 1. So d6 khoi hé théng phun swong tao hoi am tw déng cho nha trong rau mam

- Smart phone: Sir dung dién thoai thong minh dé diéu khién va giam sat.

- Server: Luu trit, tién xir ly c&c tin hiéu giita dién thoai va mach diéu khién.

- Khéi cam bién: Do céac thong sb nhu sé nuée, nhiét do, do 4m mai trudng.

- Khéi xur Iy trung tam: Khéi nay c6 chip WiFi ESP8266 dé két ndi WiFi, nhan théng so tir
cac cam bién, guri 18n sever céc gié tri cam bién, thu céc tin hiéu diéu khién tir dién thoai dé dong
mé cac thiét bi chap hanh.
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- Khdi relay: Nhan tin hiéu tir khdi xtr 1y trung tam dé dong ngét thiét bi dong luc.

- Khéi tao hoi 4m: Sir dung may bom tao ap luc va diu phun swong dé tao ra hoi am cho moi
truong trong rau mam.

- Khol nguon: Cung cép nang luong.

Yéu cau cua hé théng:

+ Bom theo lugng nude duge nhap tir smartphone.

+ Hen gio bom nuéc theo thoi gian thuec tir Internet.

+ Bom nudc bang tay qua giao di¢n diéu khién trén smartphone.

+ Bom nudc theo gidi han cua nhiét d6 va do a am duoc nhap vao tir ting dung trén smartphone.

+ Lién tuc cap nhat tu dong céac théng sb vé nhiét do, d6 am trong mdi trudng trong rau mam,
hién thi gia tri I&n &ng dung trén dién thoai thdng minh.

+ C6 thé thyc hién thao téc bat tat bang tay bang cong tac trén mach diéu khién.

Céc linh kién dién tir chinh st dung trong mach dién nhu Hinh 2 gom: Cam bién nhiét do, do
am, cam bién Iuu luong nuéc, node MCU ESP8266 Wlfl relay chap hanh va may bom ting ap.

(b)

(d)
Hinh 2. Céc cdu kién chinh ding cho hé thong phun swong tao hoi am tir dong
Hinh 2 (a) Ia cam bién nhiét d9, o am méi truong DHT11 [10] c6 thong s6: 3V + 5V; 0°C +
50°C + 2°C; 20% =+ 90% + 5%. YF - S201 [11] & Hinh 2 (b) do luu toc va lugng nudc, sir dung
nguon: 5V + 24V, 10mA; 1,75Mpa; 1 + 30 (L/min). Péng ngat thiét bi bang relay 5V5A [12]
trén Hinh 2 (¢). May bom nhu Hinh 2 (d) [13] dé ting ap luc nude ra cac dau phun. Node MCU
wifi nhu Hinh 2 (e) 1a module wifi, c6 chip ESP8266EX, két ndi qua cong Micro USB [14].

2.2. Thiét ké chwong trinh phdan mém

Hé thdng phun suong tao hoi 4m ty dong duoc thiét ké theo thuat toan mé ta nhu Hinh 3:

- Budc 1: Bat dau chuong trinh cin khai bao cac thu vién, bién, cac dinh danh st dung.

- Budc 2: Poc lién tuc cc gia tri nhiét do, do 4m va luu lwong nudce chay ra tir may bom.

- Budc 3: Lién tuc cap nhat va gui dir liéu tir cam bién I&n Server.

- Budc 4: Kiém tra diéu kién chay may bom nudc, néu:

+ bung: Bat relay chay may bom va quay lai Budc 2.

+ Sai: Xét diéu kién cai dat mac nude dugc su dung, néu:

e Dung: Nhap chi s6 nuc can ding va giri tin hiéu bat relay khoi chay may bom x4 lugng
nude tuong tmg. Pén khi lugng nudc dat dén gia tri duoc dat, thi xuit tin hiéu tat relay, ding
bom va quay lai Budc 2.

e Sai: Kiém tra diéu kién Cai dat ngudng nhiét do va dé 4m méi truong:
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o Pung: Gui dit liéu v& nhiét do I6n nhat va d6 4m thip nhat tir smartphone xudng bo diéu
khién va xuat tin hiéu bat relay, chay may bom. Sau d6, néu nhiét do méi truong > nhiét do dat
trudc hodc do Am moi truong < do 4m da cai, ma:

» Dung: Tiép tuc cho relay bat, may bom hoat dong.

» Sai: Tit relay, dimg may bom va quay lai Buéc 2.

o Sai: Néu cai thoi gian bat (Ton), tit (Toff) relay va dong co twong tng, ma:

P Thoi gian cai dat T thoa mén Ton < T < Toff thi relay bat, may bom chay.

» Sai: Tit relay, dirmg may bom va quay lai Buéc 2.

Khéi tao hé thong

Doc gid tr tir cdc cam bién

ohiét d§, d9am , hru hrgng

Cip ohit va gii dir ku v&
cam bién Kn Server

U] ©)

Nhin chi s6 ngudng
cai djt nhiét 4§
(Tmax)va d5 am

(Hmin tir App )
1

Bit may bom

«—| Batmaybom

Nhin chi s6 e
ahip tir App Mobile

H )
Bit

may bom

© e} ) ¥6) o)

2]

Q)]
Hinh 3. Thudt todn diéu khién MCU cho hé thong phun swong tao hoi am ti dong

3. Két qua thuc nghigm

T T Y

(b)

Hinh 4. Két ngi phan ciing (a) va hgp diéu khién (b) cho hé théng phun sirong tao hoi am tw déng

Tién hanh két néi phan cung hé théng nhu Hinh 4(a), phan thiét bi dién, dién tir lap trén dé
bang gd day 1 cm, kich thuéc 20x30 cm dé khi van hanh, may bom khéng bi rung lic, tao do
chéc chan. Cac mat khac duoc bao boi tam fomex day 5 mm, tao thanh hop kich thudc 12x20x30
cm, dé céc linh Kkién bén trong tranh duoc cac tic dong tir bén ngoai nhu Hinh 4(b). Mach diéu
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khién dugc co cac dén hién thj trang thai. Khi cim ngudn, led d6 sang bdo mach da dugc cap
dién, khi led xanh nhap nhdy, thi hé thong da duoc két ndi véi wifi va dong bo cac thdng so va
trang thai 1én smartphone.

YIEW CONIROL VIEW CONTROL

NHIETDO 00 AM
NUT NHAN sONUGC HEN GIO ND-DA

327¢

BUTTON NeAP 56 NUOC

- 1+

NHAPNHIET DO

- w +
4 150

Z HENGIO NHAP DO AM
B2
| e — o 4

n \/_\L 4:05:00 PM il

Live e [2

0 50 0 100

«NHETBO .+ DO AM
336

s6 1it nuéc da bom 1a
lit nu b
sé it nud

6 lit nué

g so lit nuéc da bom la:
s6 1it nuéc da bom 1a

(b)

Hinh 5. Giao dién trén Smartphone (a) Giam sat cac thdng sé, (b) Cai ddt cdc nguong gia tri

— ‘ 0 HEN GI( NHIET B0 -
SONUGC NGIO NHIET DO - N

5:00:00 PM
(b c
[ Timer Settings (0K
TIME
START STOP

[o5:0000PM 1] [05:3000PM 7]

NHAP SO NUGC

—

(d)
Hinh 6. Cai dat cac thong sé (a) Bat tar mdy bom; (b) Cai dat heong nuot su dung; (c) Cai dat nguong
trén cua nhiér do va dé am; (d) Dat thoi gian bdt va tat may bom
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Giao dién trén smartphone c6 phan giam sét & Hinh 5(a) va diéu khién ¢ Hinh 5(b). Nguoi
ding c6 thé theo ddi nhiét do, d6 am mai truong nudi trong hién tai va lugng nude dang tidu thy
cho qua trinh tudi, phun swong, bén canh con co cac chirc nang:

- Ché do bat tit bang nit cham cam tng nhu Hinh 6(a): Nguoi st dung s& dung nit cam tng
trén man hinh dé diéu khién relay va dong co hoat dong tuong ng.

- Ché d¢ hoat dong theo chi s6 nuéc nhu Hinh 6(b): Nguoi ding nhap lugng nuwdc mudn tudi.

- Ché d¢ chay theo nhiét do, d6 4am mai trudng nhu Hinh 6(c): Cai dit ngudng nhiét do, do am
dé bat hoic tat relay, may bom.

- Ché d6 hen gid nhu Hinh 6(d): Cai dit thoi gian chay va ding relay, may bom nuéc.

bé thay d6i lugng nuéc duoc phun ra tir cac voi (béc) phun suong nguoi dung co thé diéu
chinh bang bién trg xoay (chiét ap) trén mach di¢n cap ngudn. Nhu vay, so véi céc thiét bi phun
swong thuong mai dang kinh doanh, trién khai, ldp dat trén thi truong [15]-[18] chi véi 2 tinh
ning chinh 1a: ting giam luong nudc dau ra va hen gio (co hodc dién tu) thi hé théng do nhom
tac gia thiét ké co tinh tw dong hozc ban tu dong cao, nhiéu tinh ning, tién ich thyuc té ma nguoi
ding mong muén dé chiam soc cay trong dat ning suit cao.

4. Két luan

Cac gia tri vé nhiét do, do 4m moi trudng, chi sé nude dugc gui lién tuc tu dong 18n server
qua Internet. Trén smartphone, ta cd thé theo ddi dit liéu nay, dong thoi co thé bat, tit relay, may
bom phun suong tao hoi 4m theo luu lwong nuéc hoic theo nhiét do, d6 4m mai truong hay hen
gio hoat dong cho hé thng. Bén canh dé, khi khong co smartphone, van c6 thé thyuc hién thao tac
van hanh h¢ thong nhu céc thiét bi dién thong thuong qua cong tic trén mach dicu khién.

bé thay do6i luong nude (lwgng dam, nhat cua suwong) bom ra khoi (dau voi) béc phun bang
cach diéu chinh bang phan mém, hoan toan co thé thuc hién bang bd chuyén doi sé sang twong tur
(DAC) trén Arduino, két hop véi cac bong ban dan (FET, DIAC, TRIAC,...) thay vi dung Relay
dé tao tin hiéu analog dwa t6i ddu vao may bom.

Hé thdng duoc trién khai & quy md nhé vai mot ndt cam bién, trén thyc té cd thé két hop thém
céc sensor khac nhu: cudong do anh sang, tia tir ngoai UV, do pH, v.v hoic dung nhiéu node cam
bién dat & céc vi tri khac nhau can quan tric, cing céc thiét bi dong luc khac nhu cira cuén mai
che, quat gi6 luu thong, v.v. dé ap dung trén pham vi rong hon, tang hiéu qua hoat dong cua thiét
bi, ning cao ning sut cay trong va tiét kiém nhan lyc.
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