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NGHIEN CUU, XAY DUNG UNG DUNG CANH BAO LU QUET
TREN NEN TANG ANDROID

Lé Hoang Hiép, Pham Xuén Kién, Nguyén Vin Viét, Trin Pirc Hoang
Truong Pai hoc Cong nghé thong tin & Truyén thong — DH Thai Nguyén

TOM TAT

Hién nay, thién tai, lii quét xay ra & hdu khip cac nudc trén thé gidi, dac biét & cac luu vuc song
nam trong ving nhiét d6i, chiu anh huong cua khi hiu gié mua va bao. Tai Viét Nam trong nhimng
nam gan day, nhitng con 1ii quét 16n, dén bat ngd va co sirc tan pha 16n xuat hién thuong xuyén ¢
nhiéu noi trén dia ban ca nudc, dic biét 1a ¢ ving nui, gay thiét hai ndng né vé co s vat chat va
con ngudi. Nghién ciru xdy dung tmg dung canh bao it quét trén nén tang hé diéu hanh Android
v6i mong mudn thiét 1ap duoc mot ing dung canh béo lii sém don gian ma hiéu qua gitip phong
tranh 1@ quét, gidm bt thiét hai cho nguoi dan.
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RESEARCH AND BUILDING OF FLASH FLOOD ALERT APPLICATIONS
ON ANDROID OPERATING SYSTEM
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ABSTRACT

At present, natural disasters, flash floods occur in most parts of the world, especially in river
basins in the tropics, affected by monsoonal and typhoon climate. In Vietnam, in recent years,
sudden and devastating flash floods have occurred frequently in many parts of the country,
especially in mountainous areas, causing Severe damage about the facilities and people. Research
on building a flash flood alert application on Android platform with the desire to set up a simple
flood alert application that effectively protects against flash floods and reduces the damage to
people.
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GIOI THIEU

Hién nay, tai khu vuc mién ndi phia Biéc con
hang ngan diém c6 nguy co cao xay ra trugt
16 dat, 1t quét, gay rui ro 1on vé nguoi va tai
san nhat 12 khi mua 1 sip vao mua cao diém.
Chinh vi vdy, viéc Gng dung cac giai phap
khoa hoc cong nghé tir canh bao dén so tan dé
dam bao an toan tinh mang cho ngudi dan,
giam thiéu thiét hai do thién tai giy ra ludn
duogc wu tién hang dau.

S6 lugng nguoi dung cac thiét bi dién thoai di
dong tai Viét Nam tinh dén nay vao khoang
25 triéu nguoi dung. Trong d6 co 52% su
dung cac thiét bi Smartphone chay hé diéu
hanh Android. Phong phu vé ting dung va gia
thanh tir cao cip dén tam trung. Viéc so hitu
mot chiéc dién thoai Android by gio dang &
mirc cyc ki phd bién va thong dung tai thi
truong Viét Nam.

VIETNAM MOBILE DEVICE OVERVIEW

Android

-
FAPPOTA

Hinh 1. Khdo sdt s6 ngueoi sir dung Android
Véi cong nghé GPS hién dai, gidi khoa hoc
da co thé canh bao nhimng hiém hoa tiém tang
nhu bdo, 16¢ xo0dy, mua da... truéc mot
khoéang thoi gian nhit dinh khi hién tuong dé
xay ra.Tai nhiéu qudc gia, hé théng theo ddi
GPS dugc xem la cong cu hitu hiéu ddi voi
hoat dong cua cac co quan 1ap phap va cac
don vi y té. Canh sat sir dung cong nghé GPS
tracker cho mdt loat cac muc dich giam sat
hoat dong toi pham va quan ly tot hon hoat
dong cua don vi. Véi nganh y té, xe cuu
thwong ciing c6 thé sir dung cong nghé thiét
bi giam sat GPS nham cai thién hiéu qua hoat
dong. Nho thiét bj dinh vi GPS, xe ciu
thuong dé dang hon trong viéc tim ra nhiing
con dudng ngin nhat, tiép can hién truong tai

nan hay cép ctru bénh nhan kip thoi. Nhitng
thiét bi dinh vi c4 nhan nay c6 thé duoc tich
hop trong nhimng chiéc dién thoai thong minh.
Hodc ching c6 thé duge thiét ké dudi dang
vong deo tay hay dong ho thoi trang, kém theo
céc tinh nang canh bio nguy hiém, nit bio
khan cip sir dung trong trudng hop can thiét. ..
Nén tang Android dugc danh gia 1a s¢ hiru
nhitng wu thé rd rét nhu: tiy bién cao, than
thién, nhiéu mg dung trong d6 phai noi dén
diém ndi bat ciia nén tang Android chinh 13 hé
mé ngudn ma [1].

Thiét bi Smartphone Android 1a mot dau thu
GPS né sé thu dit liéu tir cac vé tinh GPS &
trén bau troi. MGi vé tinh cho biét khoang
céch chinh x4c tir vi tri cia nguoi sir dung dén
vé tinh d6 hodc mot diém nao d6 trén trai dat.
Tu nhitng phan tich trén, y tuong xay dung
mg dung canh bao i quét trén hé diéu hanh
Android dya vao dir liéu lugng mua va luu
lugng nudc thu duge tir vi tri cam bién duoc
giri vé thiét bi Android qua hé thdng dinh vi
GPS s& biét duoc diém nao co nguy co xay ra
1T quét va gui thong bao (canh bao) toi dién
thoai ca nhan hi vong s€ giam dugc thiét hai
cho nguoi dan [2].

GIAI PHAP VA CONG NGHE THUC HIEN
Dé giai quyét cac van dé dit ra ctia nghién ciru
nay thi gidi phap dugc lya chon la[1], [2]:

v' Xay dung, thiét ké dir liéu thu thap dir liéu
vé 1ii va toa do vi tri.

v' Xay dung Sever quan 1y thong tin vi tri dat
cam bién.

v’ Xay dung phan mém trén hé didu hanh
Android hién thi vi tri cam bién.

Phan tich dic diém lii quét

L1 (flood) 1a hién tugng muc nudc va tbc do
dong chay trén séng, sudi vuot qua mirc binh
thuong. Nguyén nhidn do mua trén luu vuc
gdy ra, song ciing c6 thé 1a do v& dé, vo dap
hodc cac dang tic & tam thoi dong chay trong
cac long dan sau v&,...]am cho muc nuédc
sbng dang cao.
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Céc nhén t hinh thanh la quét

_-(Nhén t6 it bién déi) 4<Nhin td bién doi chém) @m‘m 16 bién doi nhanID

"

- Chuyén dgng kién tgo
Dia chit Pheng héa thd nhurémg
Dlamgo Bién déi khi hju

Bia trinh Bia chit thiy vin

Lép phi thy vit

ra lom

La

Bgng dat

Xoi mon, trugt I&r
Luwgng &m khu vye

Hoat dong ciia con ngudi

Hinh 2. Cdc nhdn t6 hinh thanh lii quét
Phén cap nguy co 1i quét (Theo Quyét dinh s6
4412014/0D-TTg quy dinh chi tiét vé cap do
rui ro thién tai dwoc Chinh phu ban hanh):
béanh gia khu vuc c6 nguy co 1 quét chung ta
¢6 thé xem duoc muc d6 nguy co xay ra tai
céc ving khac nhau. Vi mdi cap do tinh chat
nguy hiém va pham vi anh huéng 1a khac
nhau. Biét duoc diéu nay chung ta c6 thé c6
ké hoach phong tranh mét cach kip thoi, dam
bao an toan vé ngudi va tai san ciing nhu co
cac bién phap ngan ngura kha nang xay ra.
Gitip han ché t6i da nguy co xay ra lii quét.

CAPDQ RUIRODO LU QUET

e e e

Hinh 3. Cdp dg riii ro ciia lii quét

Céc thang cap do rui ro thién tai do i quét
gdy ra dugc biéu hién bang 3 cip do véi cac
muc nguy co tuy thudc vao lugng mua nhan
duoc tur cac tram do mua. Véi luong mua do
duogc gia dinh theo 2 cap twong tng s& co 2
mau tuong ing thé hién tiém ning nguy co tai
cac khu vire tir thip dén cao hd trg cac chuyén
gia danh gia tinh hinh 1 quét d& c6 phuong
an phong chéng va giam nhe thién tai mot
cach t8t nht, cu thé:

= Luong mua (Xq):

- Cap 1: X1max < 50 mm (mau xanh)

- Cép 2: 50mm < X1max < 100 mm (mau vang)

- Cép 3: 100mm < X1max (mau do)

» Luu lugng nude (Qq):

- Cép 1: Qmax < 200 I/h (mau xanh)

- Cap 2: 200 1/h <Qmax < 300 I/h (mau vang)
- Cép 3: 300 I/h < Qmax (mau do)

b. Ung dung hé théng dinh vi toan céu
(GPS) trong danh gia lii quét

Ban b thd nhurdmg
.......... o] .
Han db lugng maa | "“nh\. T
.o GPS ™| gindbw

. -~ ol
Ban ab dja hinh o —
| — g

Bidn A thim thyre wit ]

Hinh 4. Ung dung céng nghé GPS trong tinh todn
lii quét

Cong nghé hé théng dinh vi toan cau GPS
(Global Positioning System) ngay cang dugc
tmg dung rong rdi trén thé gidi trong nhiéu
linh vuc khéc nhau, nhat 14 trong nhiing linh
vuc ma dbi véi cac ddi tuong, cac hién tugong
dugc quan sat, dugc nghién ctru va quan 1y vi
tri dia 1y ctia chung c6 ¥ nghia quan trong. O
nuéc ta, nhimg nim cudi cua thé ky trudc,
ngudi ta n6i nhiéu vé cong nghé GPS, nhung
viéc ap dung GPS vao thyc tién chua nhiéu.
Nhiing nam gﬁn day, nho sy nd luc cta cac co
quan chuyén mon, ctia cac don vi cdng nghé
thong tin, cong nghé GPS ngay cang dugc ap
dung vao cudc séng nhiéu hon.

.

.

tssssses
>

Hinh 5. Ung dung céng nghé GPS
Co ban, GPS st dung nguyén tic huéng
thing tuong dbi cua hinh hoc va luong giac
hoc. Mdi vé tinh lién tuc phat va truyén dir
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lidu trong quy dao bay ciia n6 cho tat ca cac
chom sao vé€ tinh cdng thém dir liéu dén kip
thoi va thong tin khic. Do d6, mdi thiét b
GPS nhén s€ lién tyc truy cdp dir liéu quy dao
chinh xdc tr vi tri cta tat ca vé tinh c6 thé
tinh todn bang cac vi mach co trén tat ca cac
GPS nhan. Tir d6 tin hiéu hodc song vo tuyén
di chuyén & van toc hang sb (thuong bang van
tdc anh sang), cac thiét bi GPS thu co thé tinh
toan khoang cach lién quan tir GPS dén cac
vé tinh khac bang cach may thu GPS so sanh
thoi gian tin hiu dugc phat di tr v€ tinh voéi
thoi gian ma thiét bi GPS thu nhan dugc tin
hi€u do cac v€ tinh phat. B9 sai 1éch vé thoi
gian cho biét may thu GPS & cach xa vé tinh
bao nhiéu bang cach liy khoang thoi gian sai
léch nhan véi téc d6 cia sdng vo tuyén. Roi
v6i nhiéu quang cach do duoc téi nhicu vé
tinh khac nhau céc thiét bi GPS thu tin hiéu
¢ thé tinh dwoc vi tri ctia thiét bi GPS.

Signal leaves satellite
at time “T”

T+3 Signal is picked up by the
ok receiver at time “T + 3”

Distance between satellite
and receiver = “3 times the
speed of light”

Hinh 6. Tinh khodng cdch tir thiét bi GPS dén cdc
Vé tinh

Tat ca may thu GPS bét budc phai khoa dugc
tin hiéu cua it nhit ba vé tinh dé co thé tinh
duoc vi tri hai chiéu (kinh d6 va vi do) va dé
theo ddi dugc chuyén dong. Néu thiét bi thu
tin hiéu GPS c6 thé khoéa dugc tin hiéu ciia
bbn hay nhiéu hon s vé tinh trong tam nhin
thi may GPS c6 thé tinh dugc vi tri theo ba
chiéu (kinh d¢, vi d6 va do cao). Mot khi vi
tri nguoi dung da tinh dugc thi may thu GPS
c6 thé tinh cac thong tin khac, nhu tde do,
huéng chuyén dong, bam sat di chuyén,
khoang hanh trinh, quing cach t6i diém dén,
thoi gian Mat Troi moc, lan va nhiéu thtr khac
nira [3].

“...The time is
My position is..."

The Realistic GPS System

||vuf.\uw|1|u|f.\uf.\m
llooorts1to100ess
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Matching RCVR
Time Codes

s 0004489040004+
IR = AP o o B | R
Y 1000311 110100011
'T'M.....EI:II!I:II:I-EI....J:II:I R, = C{At, + AT-1,)
1110001110100 01 1
‘_'l‘—'n_“3 i P o O I o Ry = ClAty * AT -1y)

190001

1100001 11 1 1
AT 'WMUUDU—H—UU R = C(At,+ AT -1,)

RCVR Clock Error\
Signal Travel Time

SV Clock Error
SV C/A Gold Code

Hinh 7. Théng tin dir liéu GPS

Ung dung cong nghé hé thong dinh vi toan cau
(GPS) két hop phuong trinh thity vin luu vure
dé du béo i ¢ cac dia diém thuong xuyén xay
ra thién tai 1di quét 1a van d& co y nghia khoa
hoc va mang tinh thyc tién, thoi su.

THIET KE, XAY DUNG CHUONG TRINH
UNG DUNG

So dd ngir canh wng dung:

=ClAL# AT 1))

ie. SV1 to SV4

Satellite Time Codes

4 Equations — 4 Unknowns

So dd ngit canh cua tmg dung dugc thiét ké
nhu hinh duéi day:

(( Java
=’ JbBC

>

Co sé dir liéu

Ung dung cinh bio i quét

Nguoi ding

Hinh 8. So d6 ngit canh iing dung
» Tram do mua s& giri dit liéu do dugc tir
luong mua va luu lugng nudce vé co s6 dit lidu
> Java Database Connectivity két ndi va truy
van co so dir liéu vé SQLSever
> Ung dung nhan dit liéu tir SQLSever dua ra
cac murc canh bao trén ban do GoogleMaps API
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> Ngudi sir dung nhan két qua canh bao dé
kip thoi dua ra phuong phép giai quyét
Hé thong phan mém:

Android App

Npwii vidomg

(a0 dsfmngudd dimg Server

Hinh 9. So d6 khoi hé thong phan mém
He¢ thdng phan mém bao gdm 3 phan chinh:
> Giao dién nguwoi ding: Giao di¢n ngudi
dung 1a phan mém Android hién thi vi tri cua
vi tri theo doi 1t quét.
> Server: Xur ly cac dir liu phan cung gii
ve, dieu khién hién thi giao dién ung dung,
ket noi co s¢ dir li€u SQL (Structured Query
Language).
» Data: Luu trlr thong tin cac dir liéu bao
gom dir liéu nguoi dung, dir liéu toa dog...
Luwu dé thuit toan wng dung:

b Cinhbaold quét
Thém toa &6 quét Thim toa 46

Hinh 10. Luu do thudt todn iing dung
Khi chwong trinh bit dau khoi dong, chuong
trinh s& két ndi t6i co so dir liéu SQL Server,
lay cac dir liéu can thiét dé hién thi toa do
diém dat cam bién.
Cac dir liéu la‘iy dugc s€ dugc so sanh véi
ngudng phan cap i quét néu luu lugng mua
< 50 mm va toc d6 dong chay < 200 I/h s&
hién murc canh bao binh thudng trén ban do
map chuong trinh s& delay 5s quay tré vé tao
co so dir liéu.
Néu 50 mm< lwong mua >100 mm va 200
I/h<tdc d6>300 1/h s& hi¢n mirc do canh bao
c6 nguy co xdy ra lii quét chuong trinh delay
Ss va quay troi lai budc 2.

Néu lwong mwa > 100 mm, toc d6 dong chay
>300 I/h chuong trinh canh bdo i quét delay
5s quay tro vé budc 2.

Phén tich hoat ddng ciia hé thong:

Ung dung hoat dong dua trén viéc thu thdp dir
liéu tir nhitng sy thay d6i ciia méi truong ma
cu thé ¢ day 1a lwong mua va luwu luong nude
tai noi lap dat thiét bi giam sat. Sau khi da thu
thap xong thiét bi nay s€ tu dong gui dir liéu
d6 1én server. Tai noi nhan dit li€u va canh
bao, nguodi sir dung s€ dua vao nhitng dir liéu
ma server cung cap dé dua ra nhitng tinh toan
va cai dit cac muc canh bao cho hé thong.
Véi méi muc canh bao sé& co nhiing tin hiéu
thong bao khac nhau, ngudi s dung co thé
duwa vao tin hiéu d6 dé dua ra nhitng phuong
phép kip thoi [4].

Thiét ké ing dung:

Thiét ké giao dién ting dung:

Palctte Qe €7 O ONewss~ Ou®e Attributes Q &t

Common 40 EEHE 4+ + D imageview
W sutton

Tert lyout width |l parent

loyout height |l parent
Imagelfiew
s at

rcComy

conts

badground | @drawablerloding

scaleType

Companent Tree & adjustVienBound: 8]
cropToPadding 8]
Linearlayout
P imageView Favorite Attributes
vistilty e
Lincarlayout layout

ayout weight

Hinh 11. Giao dién nguoi dung trong Android Studio
Linear Layout

Linear Layout Horizontal Linear Layout Vertical

I | R | [ |
SR
|

Hinh 12. Linear Layout Horizontal va Vertical
ImageView
La mot View su dung dé hién thi anh, ma nguén
anh c6 thé la mot file anh trén ing dung.
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<ImageView
android:layout_width="fill parent"
android:layout_height="fill parent” AL LI
android: 1d="2+id/inageViev" GoogleMapV2
android: Layout_gravity='center vertical"

android:background="gdravable/loding" />

</LinearLayout>

'DAIHOC CONG NGHE THONG TIN VA TRUYEN THONG

HETHONG CANH BAO LU QUET

Hinh 13. Thiét ké ImageView
Thiét ké giao dién Google Map: Android Studio
s€ ho tro chiing ta tao project voi Google Map
mot cach dé dangva nhanh chong:

Ll Create New Project H
M; Add an activity to Mobile
Add No Activity
Blank Activity Empty Acthvity
Fullscreen Activity Google AdMob Ads Activity Google Maps Activity
[ Se—
preious | [ [conce | [ o |

Hinh 14. Thiét ké google map
Thiét ké chirc ning ing dung:

AR ——

Hinh 15. Thiét ké cdu triic iing dung

- Icon dai dién ' 1a icon mic dinh cua
Google Maps. Trong tmg dung icon cho biét
diém theo doi dang an toan :
if(Double.parseDouble(luuLuong)>300&&D
ouble.parseDouble(luongMua)>100) {
mMap.addMarker(new
MarkerOptions().position(newLat).title(realna
me + " - Binh thuong — Luu lugng nudc: " +
luuLuong + " va lugng mua:
"+luongMua));//.icon(BitmapDescriptorFacto
ry.fromResource(R.drawable.safe)));}

- lcon A 1a icon thém vao tng dung cé tac
dung cho biét dang c6 nguy co xay ra lii quét.

bé thém A vao ta c6 anh fail2.png kéo tha
vao phan drawable trong res

{

mMap.addMarker(new
MarkerOptions().position(newLat).title(realna
me + "
- Canh bdao lii quét — luu lwong nwoc: " +
luuLuong+" va lugng mua:
"+luongMua).icon(BitmapDescriptorFactory.f
romResource(R.drawable.fail2)));

}
KET QUA CHUONG TRINH

Hinh énh giao dién wng dung

PAI HOC CONG NGHE THONG TIN VA TRUYEN THONG

UNG DUNG CANH BAO LU QUET

Hinh 16. Giao dién mé g dung
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=3 m

Hinh 17. Giao dién bén trong g dung
Céc chirc nang cia wng dung
Toa d0 cua cac vi tri dat cam bién s€ duoc
hién thi trén giao di¢n phan mém.Vdi trang
thai binh thuong, hinh dai dién c6 dang V.
Nhung voi trang thai xay ra I quét thi hinh dai
dién chuyén thanh hinh c6 dau chdm than
dé ngudi quan 1y d& dang phén biét. Khi ngudi
quan ly nhan vao vi tri dat cam bién thi mg
dung s€ hién thi lvgng mua va luu luong nude.
Két qua chay ing dung
- Khi dang an toan:
Luong mua va luu lugng nudc khong vuot
quéa muc quy dinh:
Luong mua < 200mm va luu lugng nudc < 50
I/h. Ung dung sé& hién thi thong bao nhu hinh:

NOOT o G189 @ & ROT T o 1854

nad o
Y \
‘ 1
\ \
5y .
\/\ \
V=5 Nt sensor 1 - Binh thudng - Téc do dong chay: 933 ...
/ /
g = Jouc) o S ' o]
& 2
[y ' LN i L) To. A Giang o)
o} m

o

Hinh 18. Két qua chay vmg dung khi khéng xdy ra
lii quét

Hinh anh trén Gng dung dang thong bao binh

thuong an toan khong c6 nguy co xay ra li

icon biéu tuong Y.

Nhén vao icon ' s€ hién ra canh bao an toan

cung lugng mua va luu lugng nudec.

Nhén vao icon = d& xem chi tiét vi tri cling
nhu lvgng mua va luu lugng nudc hién tai.

e
= U
L) fouac)
¢
¢
Q
=
=
' T em
T Nut sensor 1 - Binh thudng - Té¢ dé
dong chay: 933 va lugng mua: 201
= ® (W | od

: ® :
Google

5 < , 5 v Qo provided by GoogleMapV2
Nut sensor 1 - Binh thudng - Téc do...

El L = Measure distance

22.8100170, 104.8645780

® MORE INFO 0

Hinh 19. Két qua chi tiét khi canh béo an toan

- Khi canh bao 1t quét:

Luong mua va luu lugng nudc vugt qua muc

sau s& thong bdo canh bao li quét: Luong

mua>50 mm, Luu lugng nude >200 1/h.
Noo = . 5:30

$210

Nt sensor 1 - CANH BAO LU QUET - Téc d6 dong...

Bt ) s 5 e

Tp. Ha Giang

o =

Google

Hinh 20. Két qua chay vmg dung khi xdy ra lii quét
Hinh anh & hinh 20. 1a diém duoc theo doi
dang & muc d9 canh bao 1l quét.
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Khi nhén vao icon hinh A s€ hién 1én lugng
mua cling nhu luu lugng nudc dang & muc
canh bdo.

Nhén vao icon = s& hién thi vi tri didm dang
c6 nguy co xay ra lii quét cling nhu ro luu
lugng nudc va lugng mua.

Lo} W SRNOD T 4 Gnl 2233
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, Nt sensor 1- CANH BAO LU QUET -
Téc d6 dong chay: 933 va lugng mua:
391

= ® ® ] ot

Google ¢

Nut sensor 1 - CANH BAO LU QUET -... O oriiudiytociikiesiis

= Measure distance

Q 22.8100170,104.8645780

< 0O m] < &) (u]
Hinh 21. Vi tri cu thé diém giam sat

Ung dung sau khi dugc thiét ké thuc hién
duge cac muc tiéu, nhiém vu duogc dé ra. Cac
chuc nang hoat dong tdt, ¢6 hinh anh cu thé
vé ngudng canh béo [5].
Két qua thyc nghiém:
* Binh thuong thong bao icon ' hién thi
lwgng mua va luu lugng nudce cu the.
* Canh bao i quét thong bao A hién thé cu
thé lugng mua va luu lugng nudc vugt qua
ngudng an toan.
KET LUAN
Nghién clru da trinh bay khao sat 14 quét va
tac hai, nguyén nhan cuia li gy ra voi nguoi
dan. Giéi thiéu vé cong nghé GPS, ung dung
va uu diém cua hé diéu hanh Android néu ra y
tuong va giai phap thyuc hién. Phan tich va thiét
ké tmg dung theo ¥ tuéng dé ra. Chirc ning
canh bao hoat dong tbt trong viéc nhan dir liéu
vé luu lugng nude va tée do dong chay, ghi
dugc toe do lién tyc, thé hién ding hanh trinh
nude thue té trén ban dé Google Maps.

Dir li¢u trén Sever da dugc xur ly theo ding
yéu cau dé thé hién trén ban d6 v6i mau sic
khac nhau. Cac dir liéu méi dugc cap nhat
theo dung gia tri va thoi gian lap trinh. Ban d6
thé hién ding dir liéu dugc ghi trén thuc té ¢
nhitng vung thudong xuyén x4y ra li quét,
khong c6 sy chong lan dir liu. Hudng phat
trién tiép theo cua nghién ciru:

Can tiép tuc c6 nhimg nghién ciru vé i quét
bang GPS trén nhitng pham vi 16n hon (cap tinh
hoic cip qubc gia) dé dong bod trong qua trinh
phan tich danh gia va lya chon bién phap tac
dong mang tinh tong hop va hé thong.

Trong cac nghién ctru tiép theo vé 1ii quét, cac
mg dung st dung cong nghé GPS can duoc
cap nhat, cai tién cac tinh ning cho phu hop
v6i nhu ciu cia timg dia phuong cu thé, ting
tinh ning thoi gian thyc (gri canh bao tic thoi
bang tin nhén, email, chuéng,...) t6i nguoi sir
dung dé nang cao hiéu qua trong cong tic
phong chdng lii quét tai nhimg noi nay.
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