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THIET KE HE THONG CANH BAO MUA LU DUA TREN NEN TANG 10T
UNG DUNG CHO CAC TINH MIEN NUI PHiA BAC

Hoang Vian Thuc
Truong Pai hoc Cong nghé thong tin va Truyén thong — DH Thai Nguyén

TOM TAT

Bai bao trinh bay két qua nghién ctru vé hé thdng c¢6 nhiém vu do mua, do myc nudc Ii va canh
béo tai chd khi cac tidu chi do vuot qua ngudng an toan trén cac hé thong song, sudi. Muc dich
cubi cung 1a tao ra hé thong c6 gia ré hon nhiéu so v&i cac hé thong khac co cung chirc nang trén
thi truong, nhung van dam bao do chinh xac va tin cay. Dé dat duoc hai yéu tb trén, khi thiét ké hé
thdng tac gia di sir dung cac thiét bi c6 gia thanh ré: Arduino UNO, ngudn LM2596, Module sim
900A, cam bién siéu am SRF05, va ky thuat truyén thong IoT. Véi tong chi phi dé hoan thién hé
thdng khoang 5,5 triéu ré hon 1/5 so véi cac hé thdng hién nay dang dugc sir dung nhu: hé théng
do mua Iii STPro Corp, hé théng do mua i ty dong cia WATEC..., Do d6 hé théng phu hop dé
lap dit cho cac tinh mién nai phia Bic nhdam dam bao tinh mang va tai san cho nguoi dan dang con
gip nhiéu khé khin noi day. Tir cac gia tri cam bién dugc giri 1én Internet, nhiing dir liéu ndy s€
dugc Iuu trit vao mot co s¢ dir liéu dé tién hanh phan tich va cung cip cho nguoi sir dung, va mg
ra nhiéu tmg dung méi cho nganh thity vin ¢ Viét Nam hién nay.

Cac tir khéa: Cong nghé van vit két noi Internet; hé thong do mua; gidi phdp IoT trong do nuée
lii; vng dung cdanh bdo mua lii; Dweet.io.
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DESIGNING RICE WARNING SYSTEM BASED ON IOT PLATFORM
APPLICATION FOR NORTHERN MOUNTAINS
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ABSTRACT

The paper presents the results of research on the system that is responsible for measuring rainfall,
measuring flood water levels and warning on the spot when the measurement criteria exceed the
safety threshold on the river and stream systems. The ultimate goal is to create a fake system that
is much cheaper than other systems with the same functionality on the market, while ensuring
accuracy and reliability. In order to achieve these two factors, the author has used low-cost
devices: Arduino UNO, LM2596 power, sim 900A module, SRF05 ultrasonic sensor, and loT
communication technology. With the total cost to complete the system is about 5.5 million cheaper
than 1/3 of the systems currently being used such as the rainwater measuring system STPro Corp,
the automatic rainwater measuring system of WATEC... Therefore the system is suitable for
installation in the northern mountainous provinces to ensure the lives and property for people who
are still struggling here. From the sensor values sent to the Internet, these data will be stored in a
database for analysis and provided to users and open up many new applications for hydrology in
Vietnam today.
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1. Gigi thiéu

Bai bao gidi thiéu vé hé théng c6 tinh ng
dung cao trong viéc giam sat va canh bdo
mua lii. Ngoai ra, hé théng con co thé ung
dung trong du béo thoi tiét & cac ving trén
dat nudc.

Hé théng nay bat ngudn y tuong tir [oTs. IoTs
1a mot khai niém cach mang hoa cac thiét bi
tur binh thuong sang "thong minh" thong qua
viéc tmg dung va tich hop thém cac cam bién,
va cong nghé truyén dir liéu trén cac thiét bi
nay. Trong d6, viéc thu thap dir liéu tr thiét
bi, truyén dir liéu nay qua mang va thuc hién
mot tac vu dua trén viée trich xut cac dit lidu
thu thap duogc 1a ba chirc ning co ban trong
cac ung dung loTs [1].

Do d6, sy hoi tu cac cong nghé cho thu thap
dir liéu, phan tich va van dung, diéu khién ty
dong hod, cac hé théng nhiing, truyén thong, su
on dinh va do tin cay, va bao mat di tao thanh
cong nghé IoTs. loTs dugc tin tudng va ky
vong s€ mang lai 191 ich 16n trong cac ting dung
chudi cung tmg, van tai, nong nghiép, thity vin
va cac nganh san xut, dic biét 1a & cac nudc
dang phat trién nhu Viét Nam [1]-[4].

2. M6 hinh h¢ théng

Mo hinh hé thdng nghién ctru duge mo ta trén
hinh 1 bao gdom 2 thiét bi doc lap. Pau tién 1a
thiét bi do mirc 1ii st dung ning lugng mait
troi, cam bién s& do muc nude trén cac dong
song, sudi sau do s& truyén dit lidu vé may
chu, déng thoi s& phat tin hiéu canh bao dén
nha chic trach thong qua cong nghé IoTs khi
n6 vuot qua ngudng an toan. Thiét bi thir 2 ¢o
nhiém vy do luwong nudc mua theo thoi gian
thuc, nd s€ canh bao tirc thoi khi lwong nude
vuot qua ngudng an toan biang coi canh bao
ngay tai vi tri ma thiét bi duoc dat, thuong 1a
trong khu dan cu.

Hinh 1. M6 hinh khéi niém hé thong

Ngoai ra, h¢ thong con c6 may chi dir liéu sir
dung IoT Dweet.io.
2.1. So' dé khéi hé do muwa

Trén hinh 2 thiét bi do mua s& c6 2 ché do
lam viéc khac nhau.

Hinh 2. So d6 khéi hé do mura
Ché d6 1 khi co6 ngudn dién, thiét bi s& su
dung tryc tiép nang lugng tir ngudn dién, va
lic nay pin Litium 6000 mAh dugc nap.
Nguogc lai, & ché d6 2 khi mat dién diéu rat
hay xay ra trong diéu kién mua 14, thiét bi s&
su dung dién nang dugc tich liy trong pin
Lithium. Cam bién s& cung cap di liéu cho vé
luong nudc hién co trong gau do mua. Sau dé
vi diéu khién ho AVR ¢6 nhiém vy tinh toén
luong nude theo thoi gian va quyét dinh xem
c6 dua ra canh bao hay khong.
2.2. So do khoi h¢ do mirc lii
Thiét bi do 1il bao gdm 1 mo-dun ning lugng
mat trdi, pin c6 kha nang sac dugc, cam bién
do luong nudc, mo-dun truyén dit litu GSM,
vi diéu khién.

Vi didu

Khién o Ju
a0 tip
VeI

“

O hds

Hinh 3. So' do khdéi hé do li
Dit liéu tir cam bién sau khi duge xtr li s&
dugc truyén ve trang chi va gui dén nha chuic
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trach thdng qua mé-dun GSM sim900A. Vi
hé duoc dat ¢ trén cac dong song, subi nén
thiét bi phai c6 kha ning st dung ning lugng
mat troi dé co thé chu dong ngudn dién.

2.3. M6 hinh hoat dpng truyén thong 10T
Mo hinh hoat dong truyén thong IoT dugc mo
ta trén hinh 4 théng qua cac cam bién gui dir
liéu bang phuong thirc truyén thong c6 day
hodc khong day 1én Gateway, con cac qua
trinh giao tiép phia sau 14 mé hinh hoat dong
cia IoT dung IP dé két ndi cac vat thé voi
nhau [5].
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Hinh 5. Luu dé thudt toan hé do muwa
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Hé thdng cam bién thu thap dir liéu tir bén
ngoai moéi truong dugc dua Ién Cloud hay
may chu dit liéu qua nhidu duong két ndi co
thé 1a khong day hodc co diy qua Gateway
hodc khong qua Gateway. Sau do dir li€u s€

luu trit trén hé thong, vi vdy ma ngudi diung
hoan toan c6 thé theo ddi, giam sat va dicu
khién dugc. Dir lidu ny co thé duoc hién thi
trén cac thiét bi di dong & khap moi noi co
mang Internet [6].

3. Thiét ké hé thong

3.1. Lwu d6 thudt todn hé do muwa

Trén hinh 5 1a luu d6 thuat toan hé do mua st
dung cam bién siéu am. Tuy thudc vao do doc
cua dia hinh va thong ké lugng mua trung
binh trong ndm, ta c6 thé dua ra dugc mot
diéu kién canh béo lii quét va sat 1& dat cho ting
dia phuong nhat dinh. Nghién ctru nay dua trén
viéc quan trac, thong ké lugng mua va kha nang
xdy ra li trong nhieu ndm & Ha Giang, dia
phuong dugc lya chon dé dat hé thir nghiém.
Luong mua s€ duoc tinh toan theo thoi gian
theo quy tac:

- Thoi diém muyc nude mua thip nhat trong
géu do mua la t;, muc nudc thuc té trong
binh la k.

- Thoi diém muc nude dang dén vach do tiép
theo la t4, va muc nude trong binh 13 f4

- Muyc nuée tich lity: x = k4 - hg (mm)

- Cudng d6 mua tinh theo gio: y = ?:‘__:E'

i o
(mm/h)
- Ham dua ra canh béo y = 131713 phy

thudc vao muc nudc tich liy trong binh chira
0 cac thoi diém khac nhau.

- Néu vy > 131e ~%3% qua ra canh bao, néu
khong thi tiép tuc quan trac.

3.2. Lwu d6 thudt todn hé do mirc lii

Trén hinh 6 13 luu d6 thuét toan hé do muc 1i.
Pé do duoc muc nude 1d, tac gia st dung
module cam bién siéu &m SRF05 do duogc
khoang cach. Khi SRF05 phat ra 1 xung rat
ngan (5 ps) tir chan Trig, cam bién s& tao ra 1
xung HIGH & chan Echo cho dén khi nhan
duoc song phan xa tir chan nay. Chiéu rong
cua xung s& la khoang thoi gian song si€éu am
tir cam bién gip vat va quay lai.

O hé do 1, sau mdi 1an do dit liéu s& duge
chuyén vé méay chi bang cong nghé GPRS,
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ddng thoi néu muc nudc vuot qua ngudng
nguy hiém s& c6 tin nhan dé canh bao cho nha
chuc trach, va & ngudng bao dong s€ co ca
nhin tin va goi dién.

sATA

o R LED = LOw

Hinh 6. Luu dé thudt todn hé do mirc i
3.3. Khoi Vi xir Iy
Khéi vi xtr 1y Arduino Uno cé c}n’xc r}éng thu
thap va xu ly dir li¢u tr cdm bién, dong thoi
dua dit liéu 1én may chu di liéu [7].

Hinh 7. Hinh dnh vi xir Iy Arduino UNO

3.4. Khoi nguon

M&-dun LM2596 hinh 8 1a mach DC-DC ha
4p 9-12 V sang 5 V dé cung cip dién ap cho
hé théng trong trudng hop khong mat dién
va cung cdp dong dién diu vao cho mo-dun
sac/ xa pin lithium. Dé duy trir dién nang vao
2 pin Lithium cho nhiing ngay mat dién, ta
can 1 modul c6 kha nang sac dién cho Pin
Lithium [7].

Hinh 8. Module nguon LM2596
3.5. Module sim 900A

O h¢ do muc 11, ta can 1 thiét bi co thé két ndi
v6i thé giéi bén ngoai dé truyén thong tin,
M6-dun sim900 duoc lya chon vi sy phd
bién, twong dbi d& s dung va dap ung duoc
day du yéu cau vé mit thiét ké.

Trén hinh 9 1& M6-dun sim900, n6 hoat dong
& bang tan 900/1900 Hz trén cong nghé GSM.
NG str dung ngudn dién ap 9 V. Sim900 hd trg
nhiéu chuan két nbi nhur RS232, giao tiép véi

Hinh 9. Module Sim900A
3.6. Module cim bién siéu am SRF05

Hinh 10 1a hinh anh trén thuc té cuia mo-dun
cam bién siéu am SRF05. N6 ¢6 2 bd phan
phat (Trig) va thu (Echo) tin hiéu. Hinh anh
tryc quan trong gidng nhu 2 cai mat ciia mo-
dun [7].

3.7. Gau do mua

Trén hinh 11 14 thong s6 k¥ thuat ciia giu do
mua, no la vat thu va chra nudc mua dé cam
bién tién hanh do dat. CAu tao cua no gém 2
b phan. Mat 6ng hinh tru dugc lam tir nhua
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¢6 chiéu cao 35 cm va duong kinh 20 cm, muc
dich chira nuéc mua. Mot giu himg nudc duge
lam tir inoc hinh nén ¢ chiéu cao 10 cm va
duodng kinh ddy 20 cm nhdm thu mua va ngan
can vt ban chui vao gau do mua.

Hinh 12. Hinh dnh thuc té hgp cam bién va xi Iy
thiét bi mua

3.8. M0 hinh h¢é do mirc li

H¢ do lii dugc dat & trén bo song, sudi nén
khong thé cung cip dugce ngudn dién 1 cach
tryc tiép. Nang lugng mit troi sé 1a giai phap
thay thé ngudn dién 1 cach hop li. Hinh 14 1a

hinh anh ti€u ban cua hé¢ do muc 1l st dung
cam bién siéu am. N6 bao gdm cac thanh
phan chinh 12 mach Arduino, cam bién siéu
am SRFO05, mo-dun Sim900A.

Hinh 13. Hinh anh thuc té hé do miic li

4. Truyén thong Internet

Khi thu thap dir liéu tr Arduino, va can mot
trang web dé c6 thé theo ddi n6 tir xa. Cong
cu hd trg dé ¢ thé luu trit dit ligu lau dai va
hién thi dir liéu mot cach truc quan cho ngudi
dung. C6 mot sb trang web cung cap may chi
mién phi ma ta c6 thé sit dung nhu: Xilely,
2lemetry, exosite, carritots, grovestream,
thingspeak, opennenergymonitor, dweet.io. O
day tac gia so dung nén tang dweet.io cho
nghién ctru nay [8].

@) Dweerio

! 1
o
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Rrowser Data View
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Androld Date View Things

Hinh 14. Truyén théng lén Internet
DweeF.io la 1 trang web mién phi Qhuc vu cho
cac nén téngvlo”f. Viée 51"3: dung nén tang nay
giup ta co ‘Ehé dé dang hiévn thj dir liéu 1 cach
truc quan bang cac dang biéu do khac nhau [8].
5. Két qua thwe nghiém
5.1. Két qud thir nghiém voi hé do mua
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Hinh 15 1a hinh anh thir nghiém thuc té cua
hé théng do mua. Khi thir nghiém & didu kién
thyc té & Ha Giang trong vong 6 thang. Cam
bién mirc cho két qua twong ddi tét. Tuy
nhién, trong qua trinh thu nghiém, do nudc
mua c¢6 nhiéu thanh phan héa hoc nén din
dén cac dién cuc cua nd bi an mon. Nhu vay,
sau mot thoi gian st dung nhét dinh, cam bién
murc c6 thé bi hu hai dan dén sai s6t trong céc
két qua do [9].

Hinh 15. Hinh dnh thuc té hé do mua
Sau khoang thoi gian nhit dinh ta c6 thé thay
dau do dé van dam bao su chinh xac cua cam
bién ma van co tinh hop 1i vé chi phi (dau do
moi c6 gia thanh tuong doi ré).

Bang 1. Thir nghiém hé do mua svr dung cam bién

Sleu am
Lando]| Muwc Chénk¥ch? | Comgdo | Gidtriham Ghi cho
| node(mm) | Vin do(mm) | musimmh) chmh bso
x ¥
+ .
1 | 4 - |
4 . —
2 4 | 12763
3 | 1 1] 27 | 1iEss
i 16 3 L 12598
34 18 36 | 10366
e —— . e ———
& 51 33 66 B5.30
4 4
T 81 30 &0 B8 69
8 EEd 40 20 7788 Cank dio oot
93 4l 9 18 | 11653
10 | 191 51 102 | 6750 Cink bdo cin

Tir bang 1, ta thiy cac két qua do s dung
cam bién siéu am cho do phan giai t6t hon.
Cam bién siéu 4m c6 thé do dén mrc chi tiét
t6i da 1a 2 mm trong khi 2 muc ctia cam bién
mirc cach nhau la 15 mm [9].

5.2. Két qud thir nghiém voi hé do mirc lii

Bang 2. Thir nghiém voi thiét bi do mirc I

Lis T ™o nude (em) Dén trang sl TGht chis

1 12 Gireen LED bat

RX LED bt

FER CGreen LED bt

RX LED bt

Yeldow LED bt Nhan tis cénh héo
RX LED bjr
RED LED bat | Nhin fim canh bao
Got dign
50,2 Yellow RED bir | Nhan tin canh bao

X LED bat

Hoang Van Thuc

Share your thing —

like it ain't no thang.

L

Walsl_en m 8’: 5

e —

- — — T
Hinh 16. Két qud hién th; trén Dweet.io
Hinh 16 cho thiy giao dién ctia trang web va
dit liéu vé mirc nude sau khi duoc giri di dudi
dang biéu dd duong. Nhimg dit liéu vé mirc
nudc nay s€ dugce luu trir vao 1 co so dir liéu
dé tién hanh phan tich va cung cip cho ngudi
str dung [10].
6. Két ludn
Bai bao nghién ctru thiét ké hé théng canh
bao mua, 1i dya trén nén tang IoT, nhiing k¥
thuat truyén thong da dugc ap dung giai quyét
duoc nhiéu han ché cua cac phuong tién canh
bao mua, 10 no6i chung trudc ddy va mo ra
nhiéu ing dung méi trong nganh khi twong
thiy van ¢ Viét Nam hién nay. HE théng duoc
thiét k& do 6n dinh cao, do chinh xac tin cdy
cao va co thé dé dang md rong tuy bién cac
ung dung khac thuan ti€n hon. Két qua thyc
nghiém va khao sat trén nhiéu khu vuc song
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sudi khac nhau ¢ tinh Ha Giang va cac tinh
mién nai phia Bic turong ddi phu hop véi két
qua mo phong. Céac sai sb xay ra co thé tir
nhiéu nguyén nhan khéac nhau.

Bai bao ¢ thé dugec mo rong boi cong nghé
truyén thong IoT con rat méi mé véi chung ta.
Nghién ctru va nang cip hé thong theo huéng
c6 thé két ndi cac nat thiét bj voi nhau tao
thanh 1 hé hoan chinh, c6 kha ning két ndi
vO1 cac hé théng dy béo thoi tiét va canh bao
thién tai khac nhu hé thong Live:wire cua dai
truyén hinh Viét Nam (hé thong két ndi tur
tram do t6i trung tam thoi tiét cia VTV).

Tuy nhién, day chi 1a giao tiép giira arduino
v6i internet nén gia thanh hé théng tuong ddi
ré so vOi cac san phém dang c6 mat tai thi
truong Viét Nam hién nay nhu: hé thong do
mua lii STPro Corp, hé théng do mua Id tu
dong cia WATEC... Vi gia thanh ré nén h¢
thong phu hop cho viéc lip dat & cac tinh
mién nui phia Bic va nhiéu tinh thanh dang
con kho khan khac trong cd nude. Chung ta
hoan toan c¢6 thé do nhiéu dit liéu khac va
diéu khién arduino linh hoat hon nita dé tao ra
nhidu san phim quan tric thoi tiét hiru ich
trong thyc té.
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