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NGHIEN CUU, XAY DUNG HE THONG TRAM QUAN TRAC MOI TRUONG
TREN NEN TANG ANDROID

Nguyén Thi Dung’, Lé Hoang Hiép"",

Dwong Thi Quy’, Tran Thi Yén? Nguyén Thi Thu Thiy?
Yviwong Pai hoc Cong nghé théng tin & Truyén théng — DH Thai Nguyén,
2T, ruwong Dai hoc Su pham ky thudt Nam Dinh

TOM TAT

Hién nay khi hau toan cau di va dang bién d6i manh mé véi tin suét va cuong do ngay cang gia
tdng trén toan thé gidi da gay ra nhiéu thiét hai nang né cho nhiéu khu vuc trén thé gidi, dac biét
tai Viét Nam di xay ra nhiéu hién twong thoi tiét phirc tap nhu: mua, rét kéo dai, bao 16¢ va ap
thap nhiét d6i hoat dong bat thuong khong theo quy ludt, mia mua it mua, han han nghiém trong
thiéu nudc sinh hoat va san xuét trén dién rong, nguy co chdy rimg rat cao,...nén rat can c6 cac
giai phap hoic hé thdng, thiét bi c6 thé dwa ra cac canh bao sém, hidu qua dé han ché cac thiét hai
do thién tai, mdi trudng gay ra. Xuat phat tir nhu cau thuc té d6, nghién ctiru nay dé xuét xay dung
mot hé thong quan tric véi cac tinh nang cai tién va hidu qua hon nham dap tng tot hon cac yéu
cau dy bao thoi tiét hién nay.

Tiwr khéa: Hé thé'ng quan tric, nén tang Android, quan tric, dw bado thoi tiét, thoi tiét
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RESEARCH AND BUILDING OF THE ENVIRONMENTAL MONITORING
SYSTEM BASED ON ANDROID OPERATING SYSTEM
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ABSTRACT

Nowadays, global climate has been changing strongly with increasing frequency and intensity all
over the world which has caused heavy damage to many areas of the world, especially in Vietnam
there were many complicated weather phenomena such as rain, prolonged cold weather, hurricanes
and tropical depressions are unusually irregular, the rainy season is less rainy, serious drought
lacks water for daily life and production for wide-ranging, the risk of forest fire is very high ... so it
is necessary to have solutions or systems and equipment that can give early and effective warnings
to limit the damage caused by natural disasters and the environment. Stemming from that fact, this
study proposes to build a monitoring system with improved and more efficient features to better
meet the current weather forecast requirements.
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1. Gi6i thiéu

Céc quy luat khi hdu bi phd v& khién nganh
khi tugng thuy vin ngay cang gip nhiéu kho
khan trong viéc dy bao, canh bao. V&i sy phat
trién ctia x3 hoi ngay nay, viéc du bao thoi
tiét don dau nhitng van dong cua thién nhién
phuc vu cho doi sdng cong dong khién cong
tac khi tugng thuy van ngay cang dong vai tro
quan trong trong vi€c bao v¢ con nguoi va tai
san. Trong khi d6 Viét Nam 1a mot quic gia
ma nganh nong nghi¢p dong vai tro chu dao
thi nhu cau vé thong tin thoi tiét, vé sy thay
d6i mua, cang can thiét hon bao gio hét. Pé
han ché nhing tac dong nay, cac qubc gla trén
thé gigi va Viét Nam da khong ngimg dau tu
khoa hoc cong ngh¢, nghién ctru cac linh vyc
khi tuong thity vin, thoi tiét. Sy phat trién cua
khoa hoc k¥ thuét trong nghién ctru, tng dung
va giam sat, theo ddi nhimg bién dong cua
thoi tiét khi hau, gidi nghién ctru khoa hoc khi
tuong trén thé gidi da tao ra nhimg san pham
thiét yéu cho doi séng dan sinh gop phan
giam nhe nhimg thiét hai do thién tai gay ra
nhiam dam bao su an toan vé tinh mang, tai
san cho toan xa hoi.

Trén thuc té tai Viét Nam hién nay di ap
dung hé théng quan tric méi trudng quic gia
va hé théng quan tric méi truong dia phuong
sir dung cac hé thong, thiét bi cta cac hing
(dién hinh nhu: Tram thoi tiét WeaPro; Tram
quan tric, giam sat thoi tiét iMetos 3.3; Hé
thdng quan tric khi thai cong nghiép ECA-
GPIs6.6DA;...). Tuy nhién, theo tinh hinh
thuc t& hién nay, nhitng tram quan tric moi
truong, thoi tiét thuong co chung nhiing dic
diém nhu sau: thiét bi kha cong kénh nén phai
dat tai mot nha tram cd dinh, khong thé di
chuyén dén vi tri khac dé su dung; Viéc stra
chira tram khi c¢6 sy ¢d ciing gap nhiéu kho
khian; chi phi dé xdy dung tram can ¢ nguon
kinh phi 16n; Viéc do dac nhiing thong so
mdi trudng, thoi tiét tai nhitng noi c6 dau
hiéu 6 nhiém phai thuc hién thu cong,...
Trong nghién ctru nay s€ dinh hudéng vao viéc
sit dung cong nghé dién tir truyén thong két
hop vo6i linh vuc cong nghé thong tin vao viée
xdy dung san pham “Tram quan trac thoi tiét”
Vi cac tinh ndng nhu sau:

- Thiét bi v6i kich thude nho gon, d& dang
cho viéc di chuyén va do dac sb liéu tai céac
diém hién truong khac nhau.

- Cung cép va luu trir chudi sb lidu lién tuc
thong qua mang khong day véi cac thong s:
Nhiét d6, do am, luu lugng mua,... Két qua
nay s€ duogc luu trir trén thiét bi dién thoai di
dong voi lich st va thoi gian cu thé, phuc vu
cho cong tac thong ké.

- Quaé trinh do dac dugc thuc hién hoan toan
tu dong thong qua viéc diéu khién boi phan
mém trén dién thoai di dong hodc hé théng
phim bam trén than cta thiét bi.

- Giao dién chuong trinh dugc thiét ké trén
dién thoai di dong dam bao sy than thién khi
sit dung, twong thich v&i cac thiét bi dién
thoai sir dung hé diéu hanh Android.

- Thiét bi dugc diéu khién tir xa thong qua
moi truong khong day boi dién thoai di dong
s€ tao sy thuan ti€n trong qua trinh van hanh
su dung.

- Thiét ké va xdy dung chuong trinh xir 1y vé
dién thoai di dong va gui thong ké sd lidu vé
Internet tir cac dau do cam bién dé c6 thé theo
ddi lién tuc cac chi s6 tir moi truong, thoi tiét.

Hinh 1. Vi du vé mang edi ra da canh bdo déng sét
2. Xay dung ndi dung, muc tiéu va két qua
nghién ciru

2.1 Ngi dung nghién ciru

Nghién cuu, ing dung c,éc cong ngl}é hién cé
dé xay dung mot hé thong quan trac duy bao
thoi ti€t voi hai thanh phan co ban [1]:
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- Thlet ké san pham phan cung: Trinh bay chi
tiét viéc thiét ké phan cung, bao gdm so do khoi
cac khdi, mach layout va trién khai thuc té.

- Thiét ké phan rnem Trinh bay vé céac giai
thuét duoc sir dung gbm giai thuat toan bd hé
thong, g1a1 thuét luu trir tdp Iénh. Xay dung
phan mém xu 1y dit lieu. Xt 1y dit li¢u, phan
tich va diéu khién hé thong.

2.2 Muc tiéu nghién ciru

DPay manh viéc ap dung khoa hoc cong ngh¢
cao vao qua trinh th1et ké xay dung thiét bi
theo doi cac thong sO thoi tiét va moi truong
trong viéc danh gid | diéu kién thoi th1et hién
tai va du bao thoi tiét twong lai. Thiét bi dam
bao tinh linh hoat, thuan ti€n trong qua trinh
st dung nhu:

- Thiét ké, ché tao hé thong bao gom cdc cam
bién c6 thé do dac dugc nhung chi s6 quan
trong nhu: nhiét d9, do a am, ap suat khi quyén,
toc do gio, luu lugng mua,.

- Thiét ké khdi canh bao, canh ‘béo kip thoi
cho ngudi st dung khi céc chi s6 méi trudng,
thoi tiét thay doi.

- Thiét ké va x@y dyng chuong trinh xu 1y va
gLn thong tin thong ké s li¢u qua Internet tur
cac dau do cam bién t6i dién thoai di dong dé co
thé theo doi lién tuc cac chi sO tir mi trudng va
thoi tiét, dua ra giai phap xtr 1y kip thoi.

- Thlet ké, thi cong hoan chinh phan cting hé
thong hoat dong an toan, 6n dinh voi chi phi
thap nhat co thé.

2.3 Poi twong nghién ciru

- San pham dugc nghién ctru va ché tao dé
phuc vu cho qué trinh theo ddi thong s0 thoi
tiét va moi truong trong viéc danh gia dleu
kién thoi thiét hién tai va du bao thoi tiét
tuong lai.

- Céc thiét bi, linh kién dién tir phuc vu cho
viéc thiét ké ché tao san pham, ..

2.4 Pham vi nghién ciru

Nghlen ctru, thiét ké va thir nghiém thuc té tai
mot so dia ban thude tinh Thai Nguyén.

2.5 Két qud dat dwoc

San pham ciia nghién ctru nay 1a mo hinh
thiét bi quan trac thong sO thoi tiét va moi
truong. Hé thong bao gom cac tinh ning sau:

- Thiét bi véi kich thuge nho gon, dé dang

cho vigc di chuyén va do dac sd liéu tai cac
diém hién truong khac nhau.

- Cung cap va luu trir chudi s6 licu lién tuc
théng qua mang khong day vdi cac thong s
Nhiét dg, d am, luu lugng mua,. . Két qua
nay s& duoc luu trir trén thiét bi dlen thoai di
dong vai lich st va thoi gian cu thé, phuc vu
cho cong tac thong ke.

- Qua trinh do dac dugc thuc hién hoan toan
tu dong thong qua viée didu khién bai phan
mém trén dién thoai di dong hodc hé thong
phim bam dugc tich hop trén thiét bi.

- Giao dién chuong trinh dugc thiét ké trén
dién thoai di dong dam bao sy than thién khi
su dung, tuong thich vdi cac thiét bi dién
thoai str dung hé diéu hanh Android.

- Thiét bi dugc diéu khién tir xa thong qua
modi truong khong day hoac qua mang
Internet boi dién thoai di dong s€ tao sy thuan
tién trong qua trinh van hanh st dung.

- Thiét ké va x4y dung chuong trinh xr 1y vé
dién thoai di dong va gui thong tin thong ké
sb liéu vé Internet tir cac dau do cam bién dé
c6 thé theo ddi lién tuc cac chi s6 tir moi
truong, thoi tiét.

3. Thlet ke, xdy dung phin cirng va phan
mém hé thong

3.1 Gioi thi¢u

Hé thong tram quan tric thoi tiét ¢6 nhiém vu
thu nhéan thong s6 nhjét do, do am, mua thong
qua cac cam bién roi luu trir trén h¢ thong
mang internet va gui vé dién thoai [2].

Heé thdng c6 thiét ké gdbm 5 khdi voi cac chirc
nang chinh nhu sau:

+ Khoi nguon Cung cap dong dién
nudi vi diéu khién va cac cam bién ciing nhu
toan bd cac linh kién trén mach cung.

5 INTERNETQ

W,
\/

' KHOI
VIDIEU KHIEN

KHOI NGUON

Hinh 2. So d6 khéi ciia hé thong
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+Khéi vi diéu khién: C6 nhiém vy thu nhan
céc thong tin gui vé tir cac cam bién va gl
cac thong tin nay 1én co sd dit li€u trén mang
Internet.

+Khoi cim bién: Chuyén cac thong sb thong tin
moi truong nhu nhiét do, do am, lugng mua tur
gia tri tuong tr (Analog) vé gia tri s6 (Digital) dé
thiét bi vi diéu khién c6 thé hiéu dugc.

+Khéi Internet: 13 co so dit lidu MySQL nam
trén mang Internet. Cac thong sd giri 1én tir vi
diéu khién duoc luu trir tai day va co thé truy
cip, két nbi bang dién thoai co két nbi
Internet.

+Khéi Smartphone: 13 ng dung trén dién
thoai di dong giup lay dir liéu tir co so dir liu
trén Internet va hién thi cho ngudi theo doi
doc dugc cac thong tin.

n
n
n
o
o
o
o

. Sbl

Hinh 3. So' @6 chdn Node MCU DEVKIT
3.2 Lwa chon linh kién
3.2.1 Board phit trién Node MCU DEVKIT

Node MCU DEVKIT la tén goi ciia Main
Board tich hop dwa trén nén chip ESP-12E
v6i thiét ké dé st dung, c6 thé két ndi WiFi
v&i mot vai thao tdc. Board con tich hop IC
CP2102 dé dang giao tiép v6i mdy tinh thong
qua Micro-USB.

Node MCU DEVKIT ¢6 ciu tao gdm 30 chan,
trong d6 c6 cac chan cung cip ngudn nudi cho
toan by Board (Vin, GND, 3V3); ¢6 13 chan di
liéu vao ra GPIO (00, 01, 02, 03, 04, 05, 09, 10,
12, 13, 14, 15, 16); c6 1 chan Analog ADCO;
cac chan EN, RST sur dung trong qua trinh reset
va nap chuong trinh cho Board.

3.2.2 Cam bién do nhiét dg, d6 am DHTI 1
DHT11 14 cam bién nhiét d6 va d6 4m thong
dung véi chi phi ré va lay dit liéu d& dang, str
dung giao tiép s6 theo chuan mot day. Cam
bién dugc tich hop bo tién xir 1y tin hiéu giup
dit liéu nhan vé duge chinh xac ma khong can
phai qua bét ky tinh toan nao.

Hinh 4. Cam bién nhiét dé va dé am DHTI1
Thong s6 ky thuat cia DHT11:
+ Nguén: 3 ->5 VDC.
+ Dong str dung: 2.5mA max (khi truyén dit liu).
+ Do tbt & ¢ am 2080% RH véi sai s6 5%.
+ Do tot & nhiét d6 0 to 50°C sai s6 £2°C.
+ Tén s6 ldy mau t6i da 1Hz (1 gidy 1 lan)
+ Kich thudc 15mm x 12mm x 5.5mm.
+ C6 4 chan, khoang cach mdi chan 13 0.1".
3.2.3 Cam bién muwa
Cam bién mua 12 mot loai cam bién don gian,
st dung d€ phat hién muc nudc, trdi mua hay
cac moi trudng c6 nudc.

Hinh 5. Cam bién mira
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Cam bién gdm hai phan:

+ T4m Raindrops duogc gan ngoai troi.

+ B0 phan diéu khién can dugc che chin.
Tim Raindrops thuc chét 13 hai dudng mach
dan vao song véi nhau nhung khong noi vao
nhau. Khi troi kho rdo, hai duong mach riéng
biét khong dan dién. Khi troi mua, nudc mua
roi vao tao ra mdi truong dan dién gitta hai
duong mach, tuy thudc vao d6 bao phu cua
nudc mua trén tam Raindrops ma dé dan dién
s& khac nhau.

3.3 Thiét ké két noi phan cieng

3.3.1 So do nguyeén ly

Str dung phan mém Proteus dé thiét ké so do
nguyén 1y phan cung va st dung phan mém
Arduino IDE dé 1ap trinh cho phan cung.
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Hinh 6. So @6 nguyén Iy thiét bi
Nguyén ly hoat ddng:
+ Céc cam bién nhiét do do am va cam bién
mua do qac thong s6 mdi truong roi gui vé vi
diéu khién.
+ Vi diéu khién thuc hién két ndi v6i mang
mtemet thong qua S(')ng WiFi va gui céc thong
s0 nhan duoc tir cam bién 1én co s& dir liéu.
3.3.2 So' do cdc khoi trong mach
- Khéi nguodn:

=1 1 T 1 @
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1
3
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;

Hinh 7. So @6 nguyén Iy khoi nguon

Nguyén ly hoat dong:

+ Dong dién mot chiéu tir nguon pin di vao IC
on ap 7805.

+ IC 7805 - IC 6n ép la mach tich hop sin
trong goi TO—220‘ voi mot dién 4p dau ra co
dinh 1a 5V, yéu cau (;Iién ap de”u} vao toi thiéu
la 7V: sut ap 12V xuong 5V xuat ra OUT.

+ Ty C2 C3 phong nap san phang murc dién ap.
+ Ty C4 C5 co tac dung chong nhiéu cho
khdi ngudn.

- Khéi cam bién:

o U1
Iqvoo |
DHT11 O -+ 71 DATA -
GND

o0 e
DHT11

Hinh 8. So @6 nguyén Iy khoi cam bién
Nguyén ly hoat dong:
+ Cam bién nhiét do, d6 am DHT11 va cam
bién mua st dung ngudn 5V dugc ldy ra tir
khéi ngudn.
+ Dir liéu giri vé tir cam bién DHT11 1a mot
byte dir liéu, dién ap cac bit dir liéu dugc hd
tro tur nguén nuoi, dién tr¢ R1 ¢6 chirc nang
giam dong truc tiép tir ngudn nudi tranh lam
hong vi diéu khién va cam bién.
+ Cam bién mua hoat dong dua trén viéc so
sanh dién ap dat trude véi gia tri dién ap do
dugc tir tim Raindrop. Khi troi kho cac
duong mach trén tdm Raidrop khong théng,
gia tri dién 4p & muc 5V lon hon gia tri dat
trudc va nguoc lai khi troi mua nuéc dan dién
khién cac duong mach thong nhau va thong
vé mass, dién 4p giam xudng thap hon.
+ Dién tr6 R2 ¢6 nhiém vu giam dong dién
trén tAm Raindrop, tu C1 c6 kha nang loc
nhidu tin hiéu, bién tré RV1 ding dé diéu
chinh dién ap dat trudce, IC so sanh LM324 c6
nhiém vu so sanh hai dién ap dau vao va xuét
ra tin hiéu & mirc cao hay thap.
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3.4 Xdy duwng thudt todn va lap trinh két noi
phan cirng [3]
3.4.1 Luu do thudt todn hé théng nhw sau

LG cac gia 1) cdm bien
etk lén

Hinh 9. Luu dé thudt todn cia hé théng
Phén tich: sau khi khai dong thiét bi, vi diéu
khién bat dau kiém tra thong tin vé Wifi va
mat khau ctia Wifi da duoc luu trude do, néu
dung s& thuc hién két nbi voi mang Wifi con
sai s& két thuc chwong trinh. Sau khi két nbi
dugc vao Wifi, vi diéu khién thuc hién viée
doc cac gia tri glri vé tir cam bién nhu nhiét
do, do 4m, cam bién mua. Khi doc duoc cac
gia tri d6 thi vi diéu khién s& thuc hién gui
cac gid tri 1én server thong qua cac dia chi
duogc luu trir trude do. Cac gia tri s€ dugc gui
cap nhat lién tuc trén server, nhung tuy theo
thoi gian cai dat trudc 1a mot tiéng dong hod
thi méi luu trit lai mot 1an. Céc gia tri tirc thoi
va cac gia tri luu trir dugc xem tryuc tiép trén
dién thoai di dong.

3.4.2 Ldp trinh phan cimng

- Lap trinh két n6i WiFi cho vi diéu khién:
Thu vién <ESP8266WiFi.h> cho phép
NodeMCU DEVKIT thyc hién cdc ham két
ndi v6i WiFi ¢ nhiéu ché d6 khac nhau. Thuc
hién viéc két nbi véi WiFi v6i dong 1énh sau:

="Tén WiFi";
"Mat khdu WiFi";

const char™ ssid

const char* password =

void setup() {
Serial.begin(115200);
delay(10);
Serial.printin();
Serial.printin();
Serial.print("Connecting to ');
Serial.printin(ssid);

WiFi.begin(ssid, password);
while (WiFi.status() '= WL_CONNECTED)
{
delay(500);
Serial.print(".");
}
Serial.printin("");
Serial.printIn("WiFi connected");
Serial.printin("IP address: ");
Serial.printin(WiFi.locallP());

}

- Lap trinh két ndi v6i khdi cam bién:

Cam bién mua hd tro doc gia tri truc tlep tur
chan dlgltal cta vi dleu khién. Cam bién nhiét
do, do am DHT11 truyen di liéu theo chuan 1
day duoc hd tro boi thu vien <DHT.h>. Bé doc
gia tri tir cam bién ta str dung céc 1énh sau day:

DHT dht2(D4, DHT11);
const int pinDmua = D3;
int mua;
float temp;
float humi;
void setup() {
pinMode(pinDmua, INPUT);
}
void loop() {
temp = dht2.readTemperature();
humi = dht2.readHumidity();
mua = digitalRead(pinDmua);
delay(500); }

- Lap trinh gui gia tri 1én server:

Sau khi da thuc hién cac nhiém vu két ndi véi
WiFi va doc cac gla trj cam bién, vi diéu
khién s& giri cac gia tri 1én server thong qua
cac lénh sau:

Két hop cac phan trén sé thu dugc chuong
trinh hoan chinh nap vao phan cung voi
nhiém vu doc cac thong sé va gui 1én server.
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client.print(String("GET + "
HTTP/L.1\r\n" +
"Host: " + host + "\r\n" +
"Connection: close\r\n\r\n"");
unsigned long timeout = millis();
while (client.available() == 0) {
if (millis() - timeout > 5000) {
Serial.printIn(">>> Client Timeout !");
client.stop();
return;

}
}

")+ url

3.5 Xdy dung phin mém [4], [5]

3.5.1 Xay dung co so dir liéu

Co s dir liu (Database) 1a mot hé thdng luu
trlr thong tin c6 cau tric giap ngucn dung c6
the khai thac thong tin mgt cach co hi¢u qua.
Dé truy cap va sir dung co O dir ligu can sir
dung ngon ngit truy van co6 cau trac
(Structured Query Language — SQL). Co s¢ dir
liéu thuong dugc luu trit trén may tinh hodc
trong cac h¢ quan tri co s¢ dir liéu dudi dang
cac tdp tin. Cac hé quan tri co s¢ dir liéu phd
bién 1a MySQL, Oracle, SQL Server, DB2.

Viéc su dung hé quan tri co so dir li€u
MySQL (dugc su dung trong nghién ctru nay)
¢6 nhicu vu diém so vdi cac hé quan tri co so
dir liéu khac nhu:

+ Tbc do truy van va tinh bao mat cao.

+ Mién phi, 6n dinh va d& sir dung.

+ Hoat dong duoc trén nhiéu hé diéu hanh véi
hé thong 16n cac ham tién ich.

Str dung phan ’mem phpMyAdmin dé thuc hién
cac thao tac doi voi co so dir liéu MySQL.

Sau khi tao xong co s dit liéu luu trtr, dé sir
dung dugc ta can tao file két n6i dé c6 thé luu
trir hay truy xuat dit liéu trong co so dir liu.
Tao file connect.php vdi ndi dung dudi day.

3.5.2 Xdy dung ung dung trén Smart Phone

MIT App Inventor danh cho Android 1a mot
ung dung web ma nguon mé ban dau dugc
cung cap bdi Google va hién tai dugc duy tri
boi Vign Cong nghé¢ Massachusetts (MIT)
Nén tang cho phép nha 1ap trinh tao ra céc
Umg dyng phin mém cho h¢ didu hanh
Android. Bang cach su dung giao dién dd
hoa, nen tang cho phép nguoi dung kéo va tha
cac kh01 ma (blocks) dé tao ra cac ung dung
¢6 thé chay trén thiét bi Android.

<?php
$username = "TEN USER";
$password = "MAT KHAU";
$server = "TEN SERVER"™:
$dbname = "TEN DATABASE"

$connect = new
mysgli($server,Susername,$password,$dbna
me);

if($connect -> connect_error){
die("Khong thé két noi:" .
connect_error);

exit();
}

7>

$conn ->

Xay dung ung dung tramqguantrac.apk voi
cac khdi Block nhu sau:

-dqr:nu- -rm.um-
T — o g7 ]

Hinh 10. Khoi Block ciia g dung
tramquantrac.apk

4. Két qua thiét ké, 1ap trinh va cai dit

4.1 Sin phim phén cirng

- San pham phan ctng thyc té sau khi thiét ké
nhu sau:

Hinh 11. Thiét bi san pham phan ciing
4.2 Phin mém trng dung
Vi viée két ndi cac module do nhiét do, do
am, cam bién mua vé&i board Node MCU
DEV KIT cting nhu xdy dung co s¢ dir liéu
Iwu triv trén Server va tao ra phan mém (mg
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dung theo doi trén dién thoai, hé théng da
duoc xay dung thanh cong vdi kha nang theo
ddi cac thong sd nhiét d6, do am thong qua
mang truyén thong khong day.

e |
[ TRAMSO1 |
@ Mua
ﬂ% 30°C 6 80%

Lich str

Hinh 12. Giao dién phdﬁ m,é‘m sau khi ldp trinh,
thiet ke

Céac thong s6 duoc cap nhat lién tuc trén phﬁn
mém dién thoai gitp nguoi dung theo doi mot
cach truc ti€p nhat. Ngoai ra véi kha nang luu
trtr thong tin moi gid dong ho s€ giup danh
gia dugc cac thong so d€ co thé phan tich va
dua ra cac két qua nghién ctru khac.
- Cac budc van hanh hé théng:
Budre 1: Cap ngudn cho hé thong:
- Hé théng str dung ngudn 5V duogc lay tir
Adapter chuyén doi tir 220VAC sang SVDC.
- Ngudn 5VDC duge cung cap cho tit ca cac
linh kién trong san pham phan cung.
Buwérce 2: Cai dat ing dung:
- Thyc hién viéc cai dat ung dung
tramquantrac.apk trén dién thoai Smartphone
giup theo doi cac gia tri tirc thoi cling nhu gia
tri dugc luu trit khi Smartphone cé két noi véi
Internet.
5. Két luan
Qua thtr nghiém trén thuc té sén phém da dat
duoc cac tiéu chi:
- H¢ théng chay 6n dinh trong sudt qua trinh
kiém nghiém.

- San phdm bao gdm nhiing thiét bi nho gon, dé
dang stir dung, bao tri hay thay thé khi can thiet.
- Hé thong di dap ing duoc cac yéu cau dé ra
va cai tién dugc cac chuc nang, dac diém con
chua tot ciia mot s6 san pham da co.

- Hé thong c6 thé trién khai ¢ cac noi khac
nhau tu cac hd gia dinh dén cac toa nha hay
cac khu vyc san xuat cong nong nghiép... Va
ddc biét nguoi dung c6 thé dé dang st dung
san pham, giup ngudi dung kip thoi biét dugce
cac thong s6 moi trudong

- Hé théng c6 kha nang hoat dong doc 1ap khong
can sy di€u khién va tiéu ton it nang lugng.

- H¢ théng thiét ké don gian, gon nhe, dé lép
dat, stra chira va thay thé

Trong tuong lai khi ing dung san pham vao
thuc té ¢ dién rong, day s€ la mdt thiét bi hitu
ich gop phan theo doi truc tiép cac thong so
moi truong dé cd cac danh gia va bién phap
phu hop.
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