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NGHIEN CUU UNG DUNG IoT TRONG QUAN TRAC VA
CANH BAO MUC PO O NHIEM NGUON NUOC

RESEARCH AND APPLICATION OF 1oT ON ENVIRONMENTAL MONITORING AND
EARLY WARNING OF LEVELS OF WATER SOURCE POLLUTION

Vii Vian Thanh
Truwong Pai hoc Béich khoa - Pai hoc Pa Néang; wthanh@dut.udn.vn

Tom tat - Nwde la ngudn tai nguyén quy gia ma con ngudi co thé
dung & nhiéu muc dich khac nhau. Tuy nhién, sy gia tang nhanh
chong clia cac khu cong nghiép, khu d6 thj va dan so, 6 nhiém
ngudn nuéc dang tré thanh mét van nan dang bdo doéng do
nhitng hoat dong san xuét, khai théc, ... cia con nguoi. Hiéu
dwoc tdm quan trong cla nguon nwéc, bai bao da nghién ciu
mot hé thong &ng dung loT d& quan trac va canh bao mwrc d6 6
nhiém nguon nwoc. Hé théng bao gom cac nut mang cam bién
khong day va xtr ly sé liéu truyén vé Webserver dé ngudi dung
c6 thé giam sat va nhan cac canh bao théng qua SMS va Email.
Céc nit mang cdm bién khéng day (tram do) c6 the do dwoc cac
théng sbé: d6 dan dién, nhiét do, mec dd duc, nong do chat ran
hoa tan, nbng dd pH va ndng dd Oxy hoa tan trong nwéc. Ngoai
ra, hé théng con cho phép giam sat cac gia tri nhw mire nang
lwong cung cap, chat lwong tin hiéu GSM.

Tir khéa - Lora; hé théng quang trdc moi truong nwoc; 1oT;
3G/GPRS; mang cam bién khong day.

1. Pat vin dé

O nhi®m nuéce 1a su thay dbi theo chidu tiéu cuc cua cac
tinh chét vat 1y — héa hoc — sinh hoc cua nude, voi sy xuét hién
chc chét la & thé long, ran 1am cho ngl@)n nudc trd nén doc hai
v6i con nguoi va sinh vat. Nude bi 6 nhiém & cac khu vuc
nude ngot (song, sudi, ao, ho...) va cic ving ven bién, ving
bién khép kin do lwgng mudi khoang va ham luong céc chat
hitu co qua du thira 1am cho cac quén thé sinh vat trong nuéc
khéng thé ddng hoa duoc. Két qua lam cho ham lugng 6xy
trong nudc glam dot ngdt, cac khi doc ting lén, tang d6 duc
ctia nude dan dén viée gay ra suy thoai thuy vuc. O nhidm
nude cd nguyén nhan tir cac loai chét thai cong nghiép duoc
thai ra luu vuc cac con song ma chua qua xur li ding mure, cac
loai phan bon héa hoc va thudc trir sdu ngém vao mach nude
ngam, ao hd, nudc thai sinh hoat tir cac khu dan cu ven song
gy 0 nhiém tram trong, anh hudng dén sic khoe ctia ngudi
dan, sinh vat va vi sinh vat séng trong khu vyc.

Céc thong sé ciia ngudn nudc bao gom: Po dan dién
EC (Electric Conduction), nong do chét rin hoa tan TDS
(Total Dissolved Solids), nhiét do, d6 duc, dd PH, ndng do
oxy hoa tan trong nudc DO (Dissolved Oxy), tong lugng
chit rin lo ling TSS (Total Suspended Solids) trong
nude... 1a cac thong s0 quan trong dé chung ta xac dinh
duge mirc do 6 nhiém ngudn nude. Vi vay, mot hé thong
canh bao mirc do 6 nhiém ngudn nude c¢6 hiéu qua nén dua
trén viéc do dac, thu thap va phén tich thuong xuyén cac
thong so ndy tai cac vi tri thiét yéu cua ngudn nude nhu:
song, sudi, ao hd, noi xa thai ciia khu cong nghiép...

Cin clr vao cac quy chuén danh gia mac do 6 nhidm
moi truong nudc dé dwa ra bang gia tri cac thong sé 6
nhiém, lam co s& cho bai b4o tinh toan gi trj tdi da cho
phép trong nudc thai sinh hoat Bang 1 va trong nudc thai

Abstract - Water is a valuable resource that people can use for a
variety of purposes. However, with the rapid increase of industrial
parks, urban areas, as well as the increasing population growth, water
pollution is becoming an alarming problem due to people’s production
and exploitation activites Understanding the importance of water
resources, the paper has studied an IoT application system to monitor
and warn water pollution levels. The system includes wireless sensor
network nodes and processing data transmitted to Web server so that
users can monitor and receive alerts via SMS and Email. Wireless
sensor network nodes (measuring stations) can measure parameters
such as conductivity, temperature, turbidity, dissolved solids
concentration, pH concentration and dissolved oxygen concentration
in water. In addition, the system also allows monitoring of values such
as power supply level, GSM signal quality.

Key words - Lora; monitoring and warning system, loT,
GPRS/3G; wireless sensor network

cong nghi¢p Bang 2.

QCVN 14:2008/BTNMT do Ban soan thao quy chuan
ky thuat qudc gia vé chét lugng nude bién soan, Tong cuc
Méi truong Vu Phap ché trinh duyét va dugc ban hanh
theo Quyét dinh s6 2008/QD-BTNMT niam 2008 ciia B
truong Bo Tai nguyén va Moi truong [3].

Bing 1. Bdng gid tri cic thong sé 6 nhiém trong
nuwoc thai sinh hoat

. .| GiatriC

TT Thong so Pon vi A B
1 | Nhiétdd °C 25 25
2 | pH 59 | 59
3 | BOD mg/I 30 50
4 | Téng chit rin lo limg (TSS) | mg/l 50 | 100
5 | Téngchitrinhoatan (TDS)| mg/l | 500 | 1000

QCVN 40:2011/BTNMT do Ban soan thio quy chuan k§
thuat qudc gia vé chit lwong nudc bién soan thay thé QCVN
24:2009/BTNMT, Téng cuc Moi truong, Vu Khoa hoc va
Cong nghé, Vu Phép ché trinh duyét va dugc ban hanh theo
Théng tu sb 47/2011/TT-BTNMT ngay 28 thang 12 nim
2011 ctia BY truong BO Tai nguyén va Moi truong [4].

Bing 2. Bang gid tri cdc théng sé 6 nhiém trong
nudc thai cong nghiép

s Pon Gia tri C

TT Thong so vi A B
1 | Nhiétdo °C 40 40
2 | pH 6-9 | 55-9
3 | BOD mg/l | 30 50
4 | COD mg/l | 75 150
5 | Téng chét rn lo limg (TSS) | mg/l | 500 | 1000
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- C 1a gi4 tri ndng d6 cua c4c thong s6 6 nhiém.

- Cot A quy dinh gia tri C cua cac thong s6 6 nhiém
lam co s& tinh toan gia tri toi da cho phép trong nude thai
sinh hoat khi thai vao cac nguon nuéce duge dung cho muc
dich cap nude sinh hoat.

- Cot B quy dinh gia tri C cua cac thong sb 6 nhiém
lam co so tinh toan gia trj tdi da cho phép trong nudc thai
sinh hoat khi thai vao cac ngudn nuéc khong ding cho
muc dich cap nudc sinh hoat.

Nho su phat trién va cai t1en khong nging cua dién ti,
vi dién tir, hé thong k¥ thuat sd, vi diéu khién, vién thong
va cong nghé thong tin, gilp cho cac hé thong thong tin
va céc ung dyng di dong trong céc linh vyc kiém soét va
giam sat phat trién nhanh chéng [5]. Trong thoi dai nay,
ky nguyén cua cong ngh¢ di dong va kha nang két ndi ciia
cac thiét bi, khai niém Ve Internet of Things (IoT) duoc
sinh ra, bao gom két ndi va giao tiép véi cac ddi tuong.
Diéu nay cung cip mot dich vy thong minh, bang cach két
hop Internet va mang cam bién v6i nhau tao ra mot hé
thong c6 g dung cy thé [6].

Do d6 trong bai bao nay, mang cam bién khong day da
dugc chon va sir dung chuén truyén thong gitra cac node
cam bién 1a LoRa, thiét 1ap kiéu mang hinh sao truyén vé
Node trung tam, Node trung tam c6 thém két ndi véi Web
server thong qua mang GPRS/3G, SMS. Hé thdng ngudn
nang luong mit troi duge st dung dé cung cAp cho mang
ludi hoat dong. Cac may chii giao tiép véi mang khong
day dé xir Iy, giam sat va dwa ra quyét dinh dé canh bao.

2. Tinh hinh nghién ciu

Hién nay, vin dé giam sat moi trudng nuéc dang thu
hut dugc sy quan tdm nghién ctru. Trong nghién cuu [7],
Shao Hue Hu d3 thuc hién mot bai bo co twa dé “Entitled
Dynamic Monitoring Based on Wireless Sensor Networks
of IoT”. Bai bao nay bao gom hé thdng két hop 10T véi
nudi trong thuy san, h¢ thong giam sat hién thi cac gid tri
clia cam bién do dwoc va tdi wu hoa ning luong tiéu thu
trong cac mang cam bién. Ket qua 1a tiéu thy nang lugng
giam nho giam sé luong mau, chinh viéc tiét kiém nang
lwgng sé& gilp giam chi phi va t61 wu hoa cho cac hé thong
giam sat tir xa.

Trong [8] tac gia tap trung nghién ciru mot hé thong giam
sét dwa trén Raspberry Pi va Arduino dé theo d&i méi truong
nude. Kién trac hé thong bao gdm cac nat cam bién khong
day (WSN) sur dung giao thic ZigBee. Cac nut nay giri dir
liéu dén mot may chi webserver. Sau d6 thong tin dugc truy
cap thong qua cac thiét bi cam tay nhu dién thoai di dong
hodc may tinh. Cai tién ctia nghién ctru nay 1a thém giai phap
ToT vao hé théng, dé cac thiét bi khac c6 thé didu khién va
gidm sat moi truong nude. Ngoai ra, viéc luu trir thong tin
trén may chu duoc chia sé va sir dung, cho phép cac chuyén
gia va to chirc khac thyc hién phan tich dit liéu tir xa.

Trong nghién ctu [9] céc tac gia thuc hién mot hé
thong giam sat chat luong nude trong ao ho, bao gdbm
phao ndi c6 cam bién dé do dac va mach dé thu thap
truyén cac gia tri nong do pH, nhiét do, oxy hoa tan va d
dan dién. Cac gia tri ndy duoc gui 1én Internet va dugc
hién thi trong tng dung may tinh dung Labview. Tuy
nhién, bai bado khong dé cap dén viéc st dung co s¢ dir

lidu dé Iuu trir thong tin hodc dung cac ung dung di dong
dé truy cap.

So sanh véi cac nghién ctru [7, 8, 9] da dwoc dé cap, bai
bao hudng dén viéc nghién ciru va ché tao cac node cam
bién tich hop va co dong cho phép hé thong d& dang thay
dbi vi tri cac khu vue khac nhau sao cho khoang cach cta
cac node cam bién véi node trung tm tam 7-8 Km. Gidng
cac nghién ctru trén hé thong ding cac img dung danh cho
thiét bi di dong va may tinh dé hién thi thong tin, luu trix
két qua do trén Server. Piém khac biét 1a cau tric cac node
cam bién khong day truyén thong qua chuan LoRa va viéc
ldy dir ligu dé thyc hién phan tich cu thé hon cho timg
truong hop xay ra trong moi truong, dong thoi t6i wu hoa
tai nguyén va trao doi théng tin voi cac t6 chirc, ca nhan
khac nhau, hé théng két ndi véi nhicu loai cam bién xéac
dinh dugc nhidu tham s6 dé ting cuong do chinh xac trong
viéc phan tich dit liéu dua ra mirc canh bao 6 nhiém moi
truong nudc. Tat ca didu nay 13 rat quan trong vi no dé
dang tiép can voi tit ca cac doi tuong khac nhau, giam
thiéu rii ro néu c6 cac bat thudng vé ngudn nude, dit biét
1a nuéce sinh hoat.

3. Pé xuit h¢ théng
Tir nhitng van d¢ trén, bai bao dé xuat 1 hé thong quan

tric giam sat va canh bao murc do 6 nhiém ngudn nudc
bao gém c&c node cam bién thu thap va 1 node trung tam.

Tramdo1 Tram do 2 ramdes
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Hinh 1. Cdu tric hé théng quan tric va
canh bdo 6 nhiém méi truong nudc

Trong Hinh 1 mé ta mé hinh hé théng quan tric bao
gdm céc tram do dong vai tro 13 cic node cam bién thu
thap dir liéu, sau d6 truyén dir liéu vé node trung tim
thong qua mang khdng day Lora.

Trong linh vyc IoT ngoadi Lora thi cac céng nghé
khong day phd bién khac dwoc sir dung nhu Bluetooth,
ZigBee, Wi-Fi duoc thé hién ¢ Bang 3 [12]. Sé lidu &
Béang 3 cho thdy, cong nghé¢ LoRa rat phu hop véi cac
mg dung tim xa khi ving phu song dat duge tir 3 — 15
km va mirc tiét kiém nang lugng cao véi dong tiéu thy
dinh chi 28 mA so v6i cac giao thirc khong day con lai.
Khoang cich hoat dong xa va tiét kiém ning lugng cé thé
coi 1a wu diém 16n nhat ciia cong nghé khong day LoRa
mang lai nho vao cong nghé diéu ché CSS (Chirp spread
spectrum). Ciing tir Bang 3 c6 thé thdy, tbc do bit cua
cong nghé LoRa la thép nhét, chinh diéu nay mang LoRa
lai rat thich hop dé truyén tai cac dit liéu nhu tin hiéu diéu
khién, dir liéu cam bién trong cac tng dung IoT va khong
thich hop cho viéc truyén tai dir liéu 16n nhur hinh anh hay
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video. Ngoai ra, s6 luong thiét bi dau cudi két ndi téi da
10,000 node du dé trién khai cac mé hinh khong day s6
lugng 16n véi LoRa.

Bdng 3. So sanh giira cac giao thirc khéong day trong IoT [12]

Bluetooth |ZigBee Wi-Fi LoRa
Thiét bj diu cubi Phu thudc vao
t6i da 255 Hon 64000 56 dia chi IP 10000
Dong titu thu 155 0 |30 mA 100 mA 28 mA
dinh
Vung phii séong |10 m 10-100m {100 m 3-15 km
£ A Ls 11 Mbps
Toc d bit 1 Mbps 250 kbps V& 55 Mbps 5.5 kbps
FHSS DSSS OFDM Chir
Céne nehé did (Frequency |(Direct (Orthogonal S rez? d
ché g nghe dicu Hopping  |Spread Frequency spectrum
Spread Spectrum  |Division (EZSS)
Spectrum) |Sequence) [Multiplexing)

Bang 3 cho thiy, cong nghé LoRa da khic phuc duoc
nhitng han ché cta cic cong nghé khong day hién tai
trong linh vyc IoT, mang lai mot hudng di méi tiém ning
trong viéc trién khai cac mang khong day véi ving phu
song rong va tiét kiém nang lugng. Do d6, hé théng duge
dé xuét sir dung cong nghé Lora dé truyén thong giita
node thu thap va node trung tam theo kiéu mang hinh sao.

Céu trac ciia node trung tdm nhu Hinh 2 ngoai cac
thanh phan gidng node cam bién thu thap, ciu triic cua
node trung tdm con thém bd thu phat GPRS/3G va GPS
trén module SIM808 ctia hang SIMCOM, node trung tdm
dong vai tro thu thap cac dir liéu tir cac node cam bién
truyén vé tir LoRa, dong thoi guri dir liéu dinh ky 1én Web
server thong qua mang 3G/GPRS, néu s liéu do dac vuot
ngudng cho phép hé thdng s& dua ra cac mirc canh bao.

’*.'-'E-‘- "\\ 5}%&
Nanglw‘"gm‘m _ -l
LoRa _— il
[ (A (< _/‘-/ \\ ;‘_:7)' )

. .~

Cambién s

Hinh 2. Cdu triic ciia node cam bién trung taim

MJdi nat mang cam bién (tram do) co cac bd phén:
cambién do do dan dién EC, cam bién do nhiét do nude
DS18B20, cam bién do néng do6 PH, cam bién do do duc,
bd doc thé micro SD, dong hd thoi gian thuc ding IC
DS1307, mot vi diéu khién pic 18F4550 nham xur 1y cac
gia tri cam bién thu vé tinh toan sau d6 truyén 1én node
trung tim thong qua chuan truyén khong day LoRa [1, 2],
bd didu khién nap ning lwong mat troi va pin (acquy).

Nguon va quéan 1y ngudn cung cap

Cam bién

Truyén dir liéu
LoRA

Hinh 3. Cdu triic ciia node cdm bién khéng day

3.1. Thiét ké phan cieng cho cac node

Phan cing mdi node dwoc thiét ké va bd tri trong 1 ti
nhya. Trong tii bao gdm 1 acqui 12V-12Ah, bo mach xir
ly trung tdm, 1 LoRa hoat dong tan sé 433Mhz, 1 sim 808
tich hop GPS, bo ghép kénh két ndi cac cam bién: pH,
cam bién nhiét d6 va cam bién oxy hoa tan, cam bién
TDS va cam bién d¢ duc. Hinh 4 hién thi so d6 phan cimg
ciia node. So dd nay cho thiy cac thanh phan cua hé
thdng. Bit dau v6i ngudn dién dung dé cip ngudn cho tat
ca cac thiét bi dién tu trong node nay. PIC18F4550 dam
nhiém viéc xu ly trung tdm, dinh vi GPS giup xac dinh vi
tri ddt cac node cam bién, LoRa gilip giao tiép truyén dir
lidu giita cac node cam bién va node trung tdm, Sim808
gitip két nbi dé truyén dir lidu 1én Webserver va luu trif,
hién thi.

Thoigian Pinh vi Luwutrir
thue GPS ngoai vi
N\  } 7
Céc cam )
bién mmp [ Xirly trung | qmmmp Sim 808
tam
Ngudn cung cip LoRa

Hinh 4. So d6 khéi phan cirng ciia cdc node
3.2. Nang luwgng mdt troi va pin (acquy):

Héu hét cac tram do nay dugc dit ¢ nhimng noi khong
cé nguon dién ludi. Giai phap cho viéc nay la tng dung
ngudn ning luong mit troi, dong thoi dung pin dé luu trix
(acquy 12v/12Ah) dugc nap dién tir pin ndng lvong mat
troi thong qua IC sac UC3906, thoi gian nap tir 8h — 10h.

UC3906 ¢6 2 kiéu hoat dong la: Dual Level Float
Charger va Dual Step Current Charger.

Y
Ap
s Ve el
ngd - * 12
ra 4 Trangthai 2 Ve
t > Vau
I ‘
Trangthai 1: sac kigu buck Trangthdi 1 —»
Trang théi 2: sac kidu duy td v
Dong sac ngdra

Hinh 5. So d6 trang thdi bé sac Acqui

Dua vao so dd trang thai Hinh 5, ta cé thé dua ra
phuong trinh tinh toan nhu sau:

Ta chon VF = 13.8V vi acquy chon ban dau 1a 12V va
acqui nap day la Vi» =13.67V

Ta c6 cac cong thuc nhu sau:

Viz = 0.95Vigr (1454 +14). (1)

Vi = Vagr (1 + —A). Vi Vegp = 2.3V @)
Rp

V21 = 095VFV3. IMAX = 025:_5 (3)

Tu (1), (2), (3) ta tim duoc gia tri cac dién tré Ra, Re,
Rc va Rs cho mach nap acquy.

3.3. M6 td mdy chii va trang web
Tat ca cac thong tin giam sat s& dwoc giri dén may chu
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thong qua hé thdng 3G / GPRS. St dung vvtsmart.com
lam hosting. Moi thong s6 dugc do dac ¢ cac node s&
duoc gui thong qua host vé luu trir tai database nam trén
hosting. Website (online) s& lay dir li€u tir database trén
hosting hién thi thanh bang thong s0, d6 thi dong, maps...
de tién cho viéc giam sat, theo doi bién dong.

3.4. H¢ théng cinh bo.

He¢ thong canh bao s& tan dung chic niang SMS, CALL
cia Sim808 va API gui EMAIL cua hosting. Canh bao
duoc gui di khi co su bién dong bat thuong cua bat ky
thong sO nao d6 vuot ngudng cai dat san. Tuy theo ting
loai tham sO ma cd ngudng twong ung khac nhau. C6 3
muc canh bao:

Normal: mau xanh tirc cac thong s6 & ngudng cho phép.

Warning: mau vang canh bao ¢ mic d6 trung binh.

Danger: mau do6 canh bao mtrc d nghiém trong.

Ba mirc d6 canh bdo nay duogc hién thi truc tiép trén
giao dién web nguoi dung, thue tinh corlor ciia marker.
Dong thoi ing v6i timg muc canh bao nhu trung binh thi
Webserver s€ guri email va Sim s€ gui tin nhan cho nguoi
giam sat voi thong tin cac théng sO vuot ngudng. Vi
mirc do nghiérp trong h¢ thong s€ goi dién dén cac so da
qui dinh san dé kip thoi xtr 1y.

3.5. Chwong trinh diéu khién

Luu d6 thuat toan chuong trinh chinh Hinh 6, du tién
chuong trinh s& khéi tao tat ca ciac module cam bién
(DS18B20, DS1307, pH, DO, TSS, TDS), cdc module
churc nang (module Sim808: GSM, GPS; module thé nhd
SD card), cdu hinh chan doc analog, timer, ngit RDA
(nhan dir li¢u sim); sau khi khéi tao chuong trinh s€ vao
vong lap v han: doc gia tri cam bién, lru dit liéu vao thé
SD, xtr li canh bao, truyén dir liéu 1én web.

| ‘ Kh&i tao hé théng | |

I
v

| ‘ Poc gid cam bién | |

l

| l Luu dir liéu vao thé SD | |

l

| | Canh bao | |

l

| ‘ Truyén di liéu 1én Web

Hinh 6. Luu dé thudt todn khéi tao hé tha”'ng

Chuong trinh doc gia tri cam bién Hinh 7 dung bo
timer cua PIC dé dinh thoi thoi gian doc dir li¢u, twong
mg mdi cam bién dén dinh ky s& duoc goi t6i dé xur 1y va
doc gia tri hoan toan tuong tu phuong phap st dung hé
didu hanh thoi gian thue RTOS (Real-Time Operating
System) trén nén tan ciia PIC. Riéng viéc do TDS can lap
lai s6 1an do 20 1dn dé tim gié tri chinh x4c.

TDS = average (TDS
2012n)

Boc dif liu pH
Boc dif lidu DO
Boc dif éu TSS

Hinh 7. Lueu do thudt todn doc cdc théng s6 cam bién

4. Két qua nghién ctru va thye nghiém
4.1. H¢ thong sau khi hoan thi¢n

Hé théng thyc hién nhu Hinh 8 v6i 3 node mang cam
bién khong ddy gom: node mang thir nhat c¢6 thé tha nodi
trén mdt nude (ao, ho, song...), node mang tht hai c6 thé
dat tai vi tri co dinh (kénh, cong thoat, bo hd...) va node
thtr 3 1a node trung tam thu thap dir li¢u tir cac node cam
bien truyén ve va truyén 1én webserver.

WATER ENVIROMENTAL MONITORING SYSTEM

HOME NODE 1 NODE2 NODE 3 NODE 4

VALUE TABLE:

TOS(ppm) PH DO(%) TURB(%) TIME ?

D TEMP('C)
663 255 385 71187 2018.05.28 105318
667 275 25 72 137 08 20180528 10.52:33
666 285 335 73 148 04 2018.05.28 105151
665 28 3 72 155 04 2018.05-28 105107

864 26 3 72 142 03 2018.05-28 10503

NODE 1

Position: Latitude Longitude

16.076413 108.163156

Temperature (°C) Humidity (%) Signal Quality Supply (V)

Hinh 9. Giao dién kénh gidm sdt
Hinh 9 Ia Giao dién website giam sat theo link
wtsmart.com bao gdm: Trang chu (home) va cac trang
quan 1y cho tung tram do, céc gia tri duoc quan ly trén
website bao gdbm: Nhiét do, TDS, pH, DO, TSS (Turb),
TIME, Latitude, Longitude, Nhiét d0 khong khi, DJ am
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khong khi, Chét lwong séng tin hiéu va Ngudn cap.
4.2. Két qua do thuc nghiém tai mot 6 tram do
Hé théng dé xuét dugc phét trién thanh cong voi phan
clmg, phan mém theo kién trac dugc dé xuit. Dir liéu dugc
truyén vé déu dan, khong c6 16i va véi @6 tré nho. Hé théng
da duoc thtr nghiém bang cach dat node cam bién 1 do tai
h6 Hoa Minh (gan bénh vién Ung biru Pa Néng), node cam
bién 2 dit tai ho khu F va node trung tim dat tai Khu C
trong khudn vién Trudong Pai hoc Béach khoa - Dai hoc Da
Néng, khoang cich ciia node 1 dén node trung tim la
2.5km va node 2 dén node trung tim la 700m. H¢ thng
hoat dong lién tuc trong 10 ngay, ctr 29 phit node trung
tam s& giri dia chi yéu cau cac node cam bién gui dit lidu va
dinh ky 30 phit truyén dit liéu vé server 1 1an, két qua dugc
luu trit trong database nhu Hinh 10.
php Gl 7 May phuc w: mysg

| Duyét 4 Cautric | [] SOL

Cor i dir i8u: wismg41 ok » [ Ban: datal

o 3 , Timkiém 3¢ Chén [ Muft [ Nhap
D0 A -
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1 v > = | Sfhang |25 v 58 hang: | Tim kiém trong bang ni| S4p xép th
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g
&

+Tiy chon
P, N v id femp tds ph do turb time
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Hinh 10. Database node cam bzen 1
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Hinh 11. Gid tri do tai node 1 nét dirt va node 2 nét lién,
a) pH, b) TDS (PPM), c) DO(%), d) Turb (%)
_Theo Hinh 11, két qua do dugc trich trong 1 ngay
ngiu nhién trong database thong so truyén vé server lién
tuc, khong bi mat g0i tin, gia tri do O 6n dinh véi tung tham

s0, dién hinh v6i tham sb pH tai thoi diém 3h30 gia tri
bién d6 16n nhét 1a 0.3, con lai gia tri gan nhu 6n dinh.
Diéu nay dugc ly giai do ta dat cac node do tai cac hod
khong c6 nudc ddi luu va khong co mura, riéng voi tham
sO do duc gia tri 6 phan kém 6n dinh hon vi nguyén nhan
cam bién do duc dua trén su phan xa clia anh sang héng
ngoai nén sy chuyén dong ciia nudc s& lam gia tri cam
bién thay doi.

Xét tai node 1 duong nét dit, dbi sanh voi Bang 1 va 2
ta thay rang pH, ndng d¢ Oxy hoa tan va do duc la thap,
con dd dan dién TDS kha cao, c6 thé két luan nuée bi 6
nhiém, mirc canh bao Warning, h¢ thong s& giri thong bao
canh bdo t6i nguoi quan ly, dong thoi trén giao dién
website s& hién thi thudc tinh mau Vang ciing nhu dong
thong bao tinh trang 6 nhiém cta ngudn nudc trong ho,
muc dich cung cp cho nguoi dan hay cac nha nghién ctru
biét dugc tinh trang 6 nhiém ctia khu vuc nay dé tranh, tur
d6 ho c6 thé dé xudt co quan quan ly tim bién phap cai
thién. Node 2 chi ¢6 ndng d6 pH tuong dbi thip con cac
tham s6 khéc trong khoang cho phép, can c6 bién phap cai
thién pH dé dam bao méi truong sdng cho céc sinh vat.

Tir két qua do trén, s& gitip cho ngudi quan 1y hay cac
chuyén gia c6 s6 li¢u thong ké day du mic do 6 nhiém
clia nguon nudc noi dit tram do, tir d6 dua ra kién nghi
dén cac co quan quan ly tim bién phap khic phyc tinh
trang 6 nhiém, diéu ndy mang y nghia quan trong trong
viéc bao vé va duy tri méi truong nude sach, than thién
moi truong, ddm bao sy séng cua moi sinh vat.

5. Két luan

Hé théng quan tric mirc d6 6 nhiém moi truong nude
dd hoan thanh cic niit mang cam bién khong day dwa
trén cong nghé Lorava xtr 1y sb liu truyén vé Webserver
dé nguoi dung c6 thé giam sat va nhan cac canh bao
thong qua SMS va Email. Cac niit mang cam bién khong
day (tram do) ¢6 thé do duoc cac théng sb: do dan dién (EC),
nhiét do, mac d6 duc, néng d6 chat rin hoa tan ( TDS), n6ng
d6 pH va DO. Pay 1 cac thong sb quan trong trong viée gidm
sat chat luong ngudn nude, tir d6 ddi sanh véi gid tri chuan dé
dua ra cac két luan mirc d6 6 nhiém cua ngu@)n nudc noi hé
théng giam sat, dong thoi canh béo cho nguoi quan 1y va
thong bao rong rai dén nguoi dung khi truy cap website gidm
sét. Ngoai ra, hé thong con cho phép giam sat cac gia tri nhu
muc nang lugng cung cap (Pin, nang luong mit troi), chat
luong tin hiéu GSM nhdm gitip quan 1y tinh trang ciia hé
thdéng theo thoi gian thuc. Hé théng hoat dong 6n dinh, chi phi
van hanh thép, tinh linh hoat co dong. Hé thong con duoc tmg
dung hiéu qua trong nganh nu6i thuy san (Toém, ca...) giap
nguoi nudi som phat hién cac bat thuong cia ngudn nude
nham kip thoi xi Iy giam thiéu thiét hai.

Lo1i cAm on: Bai bao nay d~u(yc tai trg bai Trudng Pai hoc
Bach khoa — Pai hoc Pa Nang véi dé tai ¢6 ma s6 T2018-
02-51.
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