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UNG DUNG GOOGLE MAP API VA GOOGLE FIREBASE XAY
DUNG PHAN MEM GIAM SAT VA CANH BAO TRUOT LO DAT

PHAM THI THANH LOAN, NGUYEN THE LUC

Trwong Pai hoc Mé-Dia chat

VO CAM THUY - Trwong Pai hoc Céng nghiép Ha Néi

1. M& dau

Trong nhitng ndm gan day, cac su ¢b truot 16 dat
thuwdrng xuyén xuét hién tai cac khu viee mién ndi phia
Bac gay anh hudng nghiém trong dén san xuét ndng,
lam nghiép, cac céng trinh cdng nghiép, giao théng va
cudc song sinh hoat clia ngudi dan [1]. Thwe trang dé
dat ra mét yéu cau cép bach trong viéc xay dwng mét
hé thdng giam sat va canh bdo truot I& dat gitip cho
nha quan ly va ngwoi dan chi dong (rng phoé trong
cac tinh hubng thién tai co thé xay ra.

Hé théng giam sat cac thong sé nhiét d8 moi
trwong, d6 4m déat, lwong muwa va canh bao sém truot
& d4t dya trén (ing dung nén tang Android clia nhém
tac gia da duoc thiét ké va phat trién thanh cong [2]. Hé
théng cho phép theo déi cac thong sb vé nhiét do, do
am dat, lwong mua. .. tai cac vi tri cd nguy co truot 16y
dwa trén su tich hop Google map API. Hé théng ciing
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cho phép ngudi dung nhan dwoc cac théng tin canh
béo truot I& dt cung clp bdi hé théng phan tich div
liéu dwa trén tri tué nhan tao. San pham clia dw an
cung cAp théng tin chinh xé&c va dam bao an toan cho
nguwdi dung voi sy tro gidp cla “Co s& di liéu thoi
gian thye-Firebase”. Cac tin nhan canh bao sé duorc tu
dong guvi t6i thiét bj di dong bang co s& di lidu thoi
gian thuc Firebase tich hgp trong phan mém.
2. Tich hop Google map API vao tmg dung Android

Google map android API 1a mét thw vién ban dd
dwoce cung clp bdi Google cho phép nhiing ban dd
s0 vao trong (rng dung Android. Ngwoi ding c6 thé
xem cac théng tin diém do, cac dit liéu do theo thei
gian thuye tai cac vi tri dwoc cung cép trén ban dd.
Céc thong tin dwéi dang chir viét, hinh anh duoc
gén kém véi cac marker trén ban do [3].
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H.1. Tich hop Google Play services SDK vao duw an Android
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<permission

android:name="com.example.gisclient.permission.MAPS_RECEIVE"

android:protectionLevel="signature" />

<permission android:name="android.permission.READ_EXTERNAL_STORAGE"/>

<uses-permission android:name="com.example.gisclient.permission.MAPS_RECEIVE" />

<uses-permission android:name="android.permission.INTERNET" />

<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE" />

<uses-permission android:name="android.permission WRITE EXTERNAL STORAGE" /> 13

<uses-permission android:name="com.google.android.providers.gsf.permission.READ_GSERVICES" />
<uses-permission android:name="android.permission.ACCESS_COARSE_LOCATION" />

»

<uses-permission android:name="android.permission.ACCESS FINE_LOCATION" />
<uses-permission android:name="android.permission.READ_EXTERNAL STORAGE"/>

<meta-data

android:name="com.google.android.gec.API_KEY”
@ android:value="AlzaSyBLC1k8LrhdaMbiMN84hTZocnumUUvuBjA” />

<uses-feature android:glEsVersion="0x00020000" android:required="true" />
<uses-feature android:name="android.hardware.camera”

android:required="true" />

H.2. Thiét dat trmg dung

@verride
public void onMapReady(GoogleMap googleMap) {
mMap = googleMap;
J/Get data from Viewtlodel to bind data to the geoogle map

mViewModel .getMeasurementlocations().observe(getViewLifecycleOwner(), (Observer) (measurementlLocations) - {

//Add markers to map

for(int i=6;i<measurementlocations.size();i+t+){

MeasurementLocation mLocation=measurementlocations.get(i);

Latlng location=new Latlng(mlLocation.getlatitude(),mLocation.getlongitude());

MarkerOptions mark'er'ﬂ;:tiéns=new MarkerOptions();

markerOptions.position(location);

i rkerOptions.title(mlocation.getmiocationName()});
markerOptions.icon( Bitna'pDescriprturFactory.frmBi tmap(getMarkerBitmapFromview(mLocation.getMeasureValue()})));

Marker mk=mMap.addMarker (markerOptions);
mHashMap. put(mk,mLocation.getMlocationID()};
b
AACustom Mop wiew
mMap.setMapType(GoogleMap.MAP_ TYPE NORMAL);
mMap.setMylocationEnabled(true);

mMap.setOnMarkerClicklistener(markerClicklListener);
mMap . animateCamera(CameraUpdateFactory.newlatlngZoom(new Lating( v 22.3862, vl: 183.4819), v 15.68T));

Hil

H.3. Boan mé xtr ly viéc hién thi di¥ liéu trén béan db

Cac nha phét trién c6 thé st dung Google map
API phién ban 2 nhing vao mot activity dwdi dang
mot fragment tao bdi doan ma XML. Ban dé
Google (Google Map) cung cap c4c tinh ndng hién
thi dv liéu hinh anh 3D, ban d6 vé tinh, ban dé dia
hinh ho&c ban d6 hybrid. Ngoai ra thw vién Google
map api con cung cap cac hiéu rng va xir ly cac
twong tac co ban nhuw phéng to thu nhé ban dd,
dinh vi toa dd nguoi dung, tim kiém dia diém...
Ngoai cac tinh nang dwoc cung cap san, nha phat
trién co6 thé tw tao ra cac tinh nang riéng biét cho
tirng rng dung st dung céc cbng cu hd tro bdi thw
vién Google map API. Cac hinh H.1 minh hoa béan
dé Google Map va tich hgp thw vién lap trinh
Google map API trén phan mém Android Studio dé
lap trinh rng dung két hop cbng nghé Web GIS.
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Dé nhan dwoc Google API key cho dw an, nha
phat trién cAn dang ky dy an phan mém trén Google
Cloud Platform Console va thém cac thiét dat can
thiét trong AndroiManifestxml (xem hinh H.2). Map
Fragment va Support Map Fragment 13 hai lop dbi
twong dwoc cung cap bdi thw vién, ching cé chira
GoogleMap, nha phét trién c6 thé st dung mét trong
hai Iép nay, hodc viét mét I&p thira ké tr mét trong
hai I6p d6 (xem hinh H.4). Doan ma xtr Iy tai ban do
va gan di¥ liéu 1én ban d6 viét bang ngdn nglr Java
dwoc thé hién trén hinh H.3. Viéc lap trinh phan mém
nén tang Android vé& co ban 1a sy két hop gitka ma
XML va ma Java. Lép SupportMapFragment trong
Google map API ding d& hién thi ban d& Google,
ham onMapReady duoc goi khi teng dung hoan thanh
viéc tai ban d6. Trong ham nay cac tac gia thuc hién
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viéc xtr ly thém Iop di¥ liéu hién thi cac théng sc“i cla
cac tram do tai cac vi tri cu thé dwoc danh dau trén
ban dd (xem hinh H.12).

<fragment
android:id="@-+idimap"
android:name="com.google.android.gms.maps. SupportMapFragment”
android:layout_width="match_parent”
android:layout_height="wrap_content”
android:layout_alignParentBottom="true"
android:layout_below="@id/layout_search”/>

H.4. M& XML nhiing ban d6 Google vao (ing dung Android

H.5. Hoat déng cua Firebase Cloud Messaging

Trén hinh H.5 mé t& hoat ddng cua dich vu tin
nhan cung cép b&i Google. Hé thdng théng béo két
noi di¥ liéu tin nhan tir dm may va phan phdi dén
thiét bj cam tay cla nguoi ding. Day 1a mét tinh
nang quan trong va can thiét cho (rng dung canh
bao truot 16 dat & khu vire giam sat.

3. Tich hop Google Firebase Cloud Messaging

Firebase Cloud Messaging 1a mét dich vu mi&n
phi ctia Google c6 chirc ning giri cac théng bao
hodc tin nhan tr Server dén cac thiét bj di déng
mot cach nhanh chéng va an toan [4].

Cac buéc tich hgp Firebase Cloud Messaging
vao trng dung Android nhw sau [5]:

» Budc 1 - Dang ky mét tai khoan Firebase tao
mét Firebase project dé lién két voi ng dung
android (xem H.6);

» Budc 2 - Tai file Google-services. json sau do
thém file céu hinh vao dw an android (xem hinh H.8);

—
> Create a projact (Step 1 of 3)

Let's start with a name for
1 your project®

y e s,

Gisclient

# gt dcesn

H.6. Giao dién Tao Firebase project

Voal Dpps
s Downloag the fatest config file # cocgie services fson
i Clent App. =
i ey izcEent

el &
VATEIMODSTS sndoid H7930 7029240680 70 S

App mickname
GisClentdop

Fariagename

<ot examght. gischen

H.7. Tai file Google-services.json

implementation ‘com.google.android.gms:play-sewices-maps:17.0.5}‘
implementation ‘com.google.firebase:firebase-analytics:17.4.3'
Emplementation 'ccsm.google.ﬁrebase:ﬁrebasafmessagillg:29.2.1’

H.8. Cau hinh Firebase messaging plugin

<service android:name=".api.MyFirebaseMessaging Service” android:exported="false" »
<intent-filter>
<action android:name="com.google.firehase. MES SAGING_EVENT" />
</intentfilter>
</service>

H.9. Cai dat messaging service

@Override

public void onNewToken({String token) {
Log.d{TAG, msg: “Refreshed token: ™ + token):
A yau want to send messages (o this application instance or
A manage this apps subscrptions on the server side, send the
“instance (D token to your app server,
DatabaseHelper databaseHelper=new DatabaseHelper(StanActivily. context);
UserAccount userA.ccgunt'=dataha-seHelper.geanggedlnAccoun_t();
iffuserAccountl=null}

dstahaseHeiper.updsteFirebaseTuken(usarAccnunt,ge{UsedD().tuken):

lelse{

dalsbaseHa-lper,updateFirebaseToken{ userlD: 1 token); &
¥

sendRegi strationToServer{token):
H.10. Bang ky nhén tin nhén tir Firebase

» Budc 3 - Thém céac cai dat vao file app/build.
gradle (xem H.8); .

> Buwéc 4 - Thém thiét dat service vao file
AndroidManifest.xml (xem H.9);

> Budc 5 - Viét ma Java dé& cho phép thiét bi
dang ky va nhan tin nhan tir Firebase (xem H.10).

4. Két qua dat dwoc

Phan mém gidm sat va canh béo truot 16 dét véi
giao dién triec quan, két hop céng nghé Web GIS
duwoc xay dwng co tén goi GIS Client s& som duwoc
nhom tac gia dang ky trén kho (rng dung Play d& moi
nguoi c6 thé cai dat va st dung. Hinh H.11 12 mét s6
hinh &nh vé phan mém da duwoc xay dwng. Hinh
H.11.a la giao dién hién thj di¥ liéu didm do trén ban
do. Hinh H.11.b 13 giao dién hién thi théng tin chi tiét
clia mét diém do bao gém hién thi cac dir liéu do moi
nhat, thng tin nha cung cAp div lidu do va théng ké
lich s di¥ liéu do. Hinh H.11.c 1a danh muc cac chirc
nang cai dat (ng dung, dang nhap, dang xuét tng
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dung. Ngoai ra phan mém con co cac tinh nang hiru
ich khac nhw: cho phép nguwoi dung upload hinh anh
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5. Két luan

Phan mém giam sat va canh béo truot I& dat dwoc
phat trién trén nén tang he diéu hanh Android st dung
cac codng cu phat trién va thw vién duoc hé trg' bai
Google. Hai thw vién chinh dwoc stiv dung dé xay dyng
nén trng dung la Goog|e map APl va Firebase Cloud
Messaging duoc cung cap mién phi b&i Google. Phan
mém ng dung gop phan quan trong trong viéc theo
d6i va cénh bao trwot 10 dAt tai mot sO khu vire cla tinh
Lai Chau. Thong tin vé céc gia tri do dwoc cap nhét
nhanh chéng gilp nguwoi st dung lap ké hoach san
xuét cling nhw co nhi*ng bién phap phong tranh chu
déng trudre cac sw o truot I& co thé xay ra. (Png dung
sé dwoc tiép tuc hoan thién va co thé ap dung cho cac
dia ban khac cling nhw trong cdng nghiép mé.0
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H.11. Phan mém giédm séat va canh bao nguy co truot 16 dat
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Tréch nhiém phdp ly cua cdc tdc gia bai bao: Cac
tac gid hoan toan chju trach nhiém vé cac so liéu, néi
dung céng bé trong bai béo theo Luat Bao chi Vit Nam.

Tém tat: Muc dich ctia nghién ciru duoc gidi thiéu
trong bai béo nay la duwa tin hiéu canh bao dwdi dang
tin nhdn, 4m thanh dén thiét bj di déng cua nguoi
dung dé giam thiéu thiét hai do thién tai gay ra.

Application of Google map APl and Google
firebase in building land sliding monitoring and
warning software

- SUMMARY

The purpose of the research presented in
his paper is to send warning signals in the |

orm of messages and sounds 'to human
moblle devices to' minimize the damage |




