Nghién cuu

XAY DUNG UNG DUNG TREN THIET BI DI PONG THONG
MINH (SMARTPHONE) PHUC VU CONG TAC THU THAP
VA CHIA SE THONG TIN TRUQT LO PAT

Lé Thi Thu Ha, Pham Thi Thanh Thiy
Vil Ngoc Phan, Phan Huy Anh, Tran Thi Huong
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Ung dung di déng Landslide Mobile dwoc phdt trién dé thu thip dir liéu theo yéu
cau, tire 1 thu thdp vi tri va cdc théng tin lién quan dén sat 16 dat. Ung dung chinh ciia
né la cung cdp cong cu tong hop kiém ké sat 16 ddt mét cach dé dang, nhanh chéng va
da nguon thu thdp la nguwoi dimg App. Ung dung dwoc thiét ké theo mite do thanh thao
clia nguoi ding vé truot 16 ddt (chuyén nghiép va khéng chuyén nghiép). Theo do, giao
dién nguoi ding hirdng dan théng qua viéc bién dich quy trinh ciia moi muc nhdp, tudn
theo mot bang cdu héi dia chat tiéu chudn. O mikc toi thiéu, nguoi diing cung cdp loai
trueot 16 dat va mot bike anh chup tai noi xdy ra trieot 16 dat, g dung heu triv vi tri ciia
dién thoai thong qua mot mo dun dinh vi tich hop. Khi ban ghi dwoc luu, ung dung sé
dong bé héa véi mdy chii va trong truong hop dién thoai thong minh khong dwoc két
néi véi dich vu internet, né sé déng bo khi truc tuyén.
Tir khéa: Ung dung di dong (App); Truot 16 dit.
Abstract
Building an application on smart mobile devices for the collection and sharing of
landslide information
The Landslide Mobile application is developed to collect location data and
landslide information. Collecting landslide information from many App users
easily and quickly is the main application of Landslide Mobile. In addition, it also
provides a landslide inventory function. The design of this application is based on
the proficiency of the App users (professional and non-professional). Thus, the user
interface guides through the compilation process of each entry, following a standard
geology questionnaire. At a minimum, the user provides the landslide type and a photo
taken at the site of the landslide, and the app stores the phone's location via a built-in
navigation module. When the record is saved, the application will synchronize with the
server and in case the smartphone is not connected to the internet service, it will sync
when online.

Keywords: Mobile application (App); Landslide.

1. Mé dau ngudi. O Viét Nam cac nghién ciru xay

Truot 16 1a mot trong nhing tai bién  dung ban d6 nguy co sat 1‘(77 dat dang dm?’c
t nhién chu yéu, xdy ra hang nam, gdy quan tdm ¢ khu vuc mi€n nui phia Bac
thiét hai dang ké mot cach truc tiép va va mién Trung - Tay Nguyén, dic biét &

gian tiep dén tinh mang, tai san cua con céac khu vuc mién nudi phia Béc, do dac

38

Tap chi Khoa hoc Tai nguyén va Moi truong - So 44 - nam 2022



diém dia hinh déc, n Gi cao, cing hoat
dong khai thac sir dung dat khong hop ly,
cac su cb trugt 10, sat 16, 1t bun dé xay
ra rat phd bién va thuong vao mua mura.
Udc tinh, gin 1/4 téng dién tich mién ndi
phia Bic ¢6 nguy co cao trudc 3 loai tai
bién dia chat 13 truot 10, li quét - 1d bun

Nghién ciru

da va nut - sut dat, tap trung chu yéu o
cac tinh Lai Chau, Son La, Lao Cai, Yén
Bai, Ha Giang, Bic Kan va mot phén tinh
Tuyén Quang, Quang Ninh. S6 cong trinh
nghién ctru & vung ndy chiém dén 67 %
trén tong s6 cong trinh nghién ctru trong
pham vi ca nudc [1].
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Hinh 1: Bin dé phin bo cdc khu vie nghién civu trweet 16 dit giai doan 2010 - 2020

Viéc xdy dung ban d6 hién trang va
nguy co truot 1o dt chi méi dugce quan
tam trong thoi gian 10 ndm gan ddy. Do
do, viéc ghi nhdn va thu thap co so dir
liéu truot 16 cling chua dugc quan tam
dung muc din dén thiéu thong tin vé vi
tri va thoi diém xay ra truot 16. Da s6
céc vu trugt 16 déu tap trung & ving nui
nén diéu kién dia hinh ciing anh huéng
khé nhiéu dén kha nang thu thap thong
tin, mot s6 thong tin dugc ghi nhan ciing

chi tdp trung & cac tuyén dudng giao
thong hodc gan khu dan cu. Thu thap
dir liéu truot 16 dat 1a budc quan trong
dau tién trong nghién ctru xay dung ban
dd hién trang truot 10. Vi phuong phap
thong thuong, cac nha dia chéat hodc cac
k¥ su di thu thap dir liéu truot 16 dat dé
phuc vu cho xay dung ban dd hién trang
va du béo truot 16 dat thuong su dung
nhitng phuong phép truyén théng, nhirng
phuong phap nay rét ti mi, doi hoi nhiéu
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thot gian cling nhu kinh nghiém va chi
phi cho mdi lan di thuc dia, thém vao do
1a can c6 nhiéu thiét bi chuyén dung vi
du nhu: s sach, la ban, GPS, may chup

Khao sdt thuce dia mé ta
hién truwong va thu thap
s0 liéu

Bay chup

anh,... Phuong phap nay doi hoi nhiéu
thoi gian, cdn nhiéu thiét bi di kém,
nguoi di thu thap dir liéu phai 1a nhiing
nha dia chét c6 kinh nghiém.

Hinh 2: Minh hoa mét sé6 phwong phdp thu thip dir liéu truwet 6

Ngay nay, dién thoai thong minh (goi
tat 1a thiét bi di dong thong minh) da tro
thanh mot nhu cau thiét yéu vi né cung cap
nhiéu hon 14 chi thuc hién mot cude goi
dién thoai. Thiét bi di dong thong minh két
hop cac tinh nang cua dién thoai di dong
v6i céc thiét bi ki thuat s6 hd tro ca nhan
va dinh vi GPS tré thanh cong cu phd bién.
Trong nhitng nim gan day, viéc s& hiru mot
chiéc dién thoai di dong thong minh da tro
1én phd bién, thiét bj di dong véi loi thé nho
gon nhung lai chtra dung, tich hop ca thé

gidi da tro nén dé dang hon. Cang nhiéu
nguoi dung su dung cac loai hinh dién thoai
thong minh, may tinh bang thong minh thi
viéc phat trién cac ing dung di dong cang
tré nén thiét yéu. Su ra doi ctia ing dung di
dong da mé ra nhiing kénh giao tiép dién
tir hién dai gitra nguoi dung tin va hé théng
thong tin, truyén théng di dong dugc tng
dung rong rai va da thanh cong trong céc
linh vuc khac nhau: Cham séc strc khoé,
gido duc, gidm sat moi truong, gidm sat
giao thong, giam sat bao vé rung,. ..

Hinh 3: Cdc trgn trwot 16 dit trong mua mwa liit 2020
a) Thity dién Rao Tréing 3; b) Tram bdo vé rieng 67; ¢) Tru sé Poan kinh té Quéc phong
337;d) Thon 1, Tra Leng, Nam Tra My; e) Thon 3, Phwoc Loc, Phwoc Son; f) Don bién
phong Cira khiu Quoc té Cha Lo
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Céch tiép can trong nghién ctru truot
10 thuong duge phén loai thanh: (1) Tiép
can lich st, (2) tiép can hé thdng, (3) tiép
can lién nganh, (4) tiép can mo hinh, (5)
tiép can khoa hoc cong nghé¢ hién dai.
D6i véi nhitng cach tiép can nay thi moi
phuong phap déu phai dung dén diéu tra
khao sat truot 16 dat & giai doan ban dau.
Mot sé phuong phép hién dai thuc hién
trong nghién ctu truot 16 dt hién nay
cling co6 mot $6 han ché do phu thude
vao ngudn tu liéu mé hinh 1ap thé sb va
anh vién thaim. Déi v6i cac khu vuc c6
ngudn dit liéu anh bi giéi han (tu liu
khong da dang, chi c6 mét vai thoi ky ma
khoéng dugc cap nhat thuong xuyén, chét
lugng anh kém, khong che phu toan bd
dién tich,...), cong tac xac dinh céc khoi
trugt méi hodc theo doi muc do phat trién
cua cac khéi truot s& gap kho khéan hoac
khong thé thyc hién duoc, ...

Dé giai quyét dugc van dé trén, xay
dung mdt ing dung thu thap di li€u trugt
16 trén dién thoai s& giai quyét dugc mot
s6 van dé nhu: Chi can s dung dién thoai
14 ¢6 thé thu thap duogc cac dir li€u co ban
mong mudn, thdi gian thu thap nhanh,
ngudi thu thap khong can ¢ chuyén mon
sdu vé dia chét, dir liéu tdp chung va c6
thé gtri thang dén co s dit liéu trung tim
dudi dang thoi gian thuc.

2. Giai phap cong nghé

Ung dung dugc hudng dén cé tén 1a:
“Landslide Mobile”. Ung dung dap tmg
duoc yéu cdu quan trong nhat 13 cip nhat
nhing thong tin vé nhiing noi sat 1o dat
dién ra trén toan bo khu vuc. Ngoai ra,
tmg dung c6 day du thong tin vé nguoi
dung va thong tin vé nhimng noi sat 16 dat.

Ung dung nay sé sir dung:

Nghién ciru

- Camera cua dién thoai dé chup
hinh di twong nghién ctru.

- Heé théng GPS cua dién thoai dé
thu thap vi tri dia ly cua dbi tuong nghién
ctru (vi tri dudi dang kinh d6, vi d6 va do
cao),

- Ung dung sé& thiét ké mot biéu
mau trén dién thoai dé nguoi dung c6 thé
nhdp nhanh céc thong tin lién quan dén
dbi twong truot 10.

Vi nhitng muc tiéu va dinh hudng
dugc trinh bay ¢ trén thi nghién ctru hudng
dén 13 mot ing dung trén dién thoai & nén
tang dang dugc str dung nhiéu va dé dang
nhat 1a Android.

Pé lam duoc didu do, ta can mot
Framework phtt hop cho viéc phat trién
tmg dung voéi muc t6i thiéu ma van dat
duoc hi€u qua cao va muc tiéu dat ra. Ung
dung st dung cong cu phu hop vdi mo
hinh nay la: Xamarin trén Visual Studio.
Ngoai ra, dé tao 1én su théng nhat, toi
uu héa giita cac nén tang va st dung lai
cac ngudn tai nguyén da dugc xay dung
tu trudc (Models, DIl, Database) thi mdt
mo hinh dé& tiép can thuan loi cho viéc
Code, m6 hinh MVVM 1la lya chon phu
hop va mot nén tang dé phét trién tng
dung di dong va trang web dugc st dung
la Firebase.

e Visual Studio 1a mét trong nhiing
cong cu hd trg 1ap trinh va thiét ké website
phé bién hién nay ciia Microsoft va chua
c6 mot phan mém ndo c6 thé thay thé
duogc né. Visual Studio dugc viét béng 2
ngon nglr dé chinh 1a C# va VB+. bay
l1a 2 ngdn ngit 1dp trinh giup nguoi dung
¢ thé 1ap trinh dugc hé théng mot cac
dé dang va nhanh chéng nhat thong qua
Visual Studio.
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o Xamarin 13 mot framework dé xay
dung cac tmg dung di dong da nén tang
dugc tao ra boi hing phan mém di dong
cung tén thanh 1ap vao ngay 16 thang 5
nam 2011 bédi cac ki su da tao ra Mono,
Mono cho Android va MonoTouch véi
hon 500 nghin nhan lyc. Hang nay sir dung
ngon ngit C# dé viét cac tmg dung chay
trén Mac, Android, y tudng trién khai cac
tmg dung da nén tang st dung Common
Language Infrastructure (CLI) va Common
Language Specifications (thuong dugc goi
la Microsoft .NET) [3, 4, 5]

o MVVM (Model-View-ViewModel)
c6 thé néi 14 md hinh kién triic dugc rét
nhiéu 1ap trinh vién trong cong dong lap
trinh wa chudng su dung n6. M6 hinh nay
sinh ra danh cho cdc ung dung su dung
ngon ngit XAML dé dinh nghia giao
dién Ung dung nhu: Windows Phone
8.0, 8.1 Silverlight/RT, WPF, Silverlight,
Windows RT, Universal Apps,... Loi ich
tr m6 hinh nady mang lai 14 rat nhiéu.
Nhung loi ich ndi bat nhit 13 tach biét
viéc thiét ké giao dién va 1ap trinh code
logic khong phu thudc nhau.[9]

e Co so dir ligu NoSQL 1a Co so
di¥ liéu dugc xay dung danh riéng cho md
hinh dit liéu va ¢ so dd linh hoat dé xay
dung cac rng dung hi¢n dai. Co sé dit li¢u
NoSQL dugc cong nhan rong rai vi kha
nang dé& phat trién, chirc ning ciing nhu
hi€u nang ¢ quy mo 1on.

Mobile client

e Firebase 13 mot nén tang dé phat
trién tmg dung di dong va trang web, bao
gdém cic API don gian va manh mé& ma
khong can Backend hay server. Firebase
la dich vu co so dir liéu hoat dong trén
nén tang ddm may - Cloud. Kém theo d6
1a hé théng may chu cuc ky manh mé cua
Google. Chuc nang chinh 1a gitp nguoi
ding 1ap trinh ing dung bang cich don
gian hda cdc thao tac vdi co s¢ dir licu.
Firebase gitip tao tai khoan va st dung dé
dang: Firebase cho phép nguoi dung dang
nhap bing tai khoan Google don gian.
Géi Spark cua Firebase mién phi va cung
cap nhiéu tinh nang dé gitp cac nha phat
trién st dung [13].

3. X4y dung h¢ thong

Hoat dong cua tng dung duva trén
nén tang di dong lam viéc tir xa can c6
mot noi luu gitr liéu trung gian cho moi
ngudi dung va thue hién céc truy van can
thiét cho ting request ctia ngudi ding.

Ung dung dugc t6 chirc dudi dang
Database - Client. Pién thoai cai App két
néi Internet s& giri Request 1én Database
(NoSQL), Database s& thuc hién truy van
va tra lai két qua cho thiét bi va hién thi cho
ngudi ding. Ung dung c6 thé cung cp cho
rat nhidu nguoi dung truy cdp, tién hanh
hoc va lam viéc theo nhom tir xa.

Mobile client

Hinh 4: M6 hinh vwng dung
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Ung dung nay xdy dung trén dién
thoai moi truong Android 4.0 (Ice Cream
Sandwich) tré 1én. Ung dung gdm cé
churc nang sau:

- Dang nhép: cho phép nguoi dung
truy cdp va ung dung dé tién hanh thong
ké cac vu sat 1& dat tir xa.

- Thoéng tin account: nguoi dung
¢ thé xem dugc thong tin nguoi dung,
avarta.

- Pang xudt: Thoat tai khoan va
chon cac tai khoan dang nhap maoi.

Dang nhip

User Diing ky

NEW LANDSLIDE =

000

Nghién ciru

Google map: Hién thi tat ca cac vu

sat 10 dét trén google map va cé thé hién

thi cho nguoi dung xem cac khu vuc xung
quanh do.

» Tdc nhan cua wng dung:

Admin: 1la nguoi dai dién phia hé
théng va thuc hién cac nghiép vu cua hé
thong.

Nguoi dung: 1a ngudi dung st dung
App.

> Cdc biéu do ciia itng dung

Nhip théng tin trugt
1@ dat
4, ci nhin
e
T
Pang xuit

Chinh sira théng tin

Hinh 5: Biéu dé use case tong qudt

Phir mém quar Iy s2t

§da

l l

(Chire nénz quin Iy phan Chaire ning quin ¥ sat
mem o

}—» Thong tin omg dung —» Thong ké
;—b Ngon ngit —» Thém
S Cluyen gia — See

- - A0

Chixe ning quan Iy bin Chirc ninz quar Iy i
do khoan

Bink v »  Dingrhip
Lam moi e Dinzln
- Déng munt

L Chinh s ho 30

Hinh 6: Biéu do BFD (Business Flow Diagram)
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Hinh 7: M6 hinh luong dir lié¢u

> Co sé dir ligu

Bang 1. Thugc tinh ngwoi dung User

STT Tén cot Kiéu dir lidu Ghi chii
1 Email String Email
2 Password String M3t khau
3 Isvertify Bool Nhap lai mét khau
4 Age Int Tudi
5 Gender Int Gidi tinh
6 Occupation Int Nghé nghiép
Bang 2. Thugc tinh thong tin truot lo
STT Tén cot Kiéu dit liéu Ghi chi
1 Landslide String Loai 16 dét
2 Material String Loai vat liu
3 Hill String Vi tri doc theo doi
4 Water String Muc nude
5 Vegetation String Mait d6 tham thyc vat
6 Damages String Thiét hai
7 Notes String Ghi chu
8 Photo String Anh
9 Measure Type Cic bién phap giam thiéu
10 System Type Hé thong giam sét
11 Start DateTime Bit dau
12 Finish DateTime Két thic
13 HasFixed Bool Sira chira
Bdng 3. Thugc tinh bang Type
STT Tén cft Kiéu dir ligu Ghi chi
1 Option String Lua chon
2 Types List<TypeDetail> Céc su lya chon
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Bang 4. Thugc tinh bang TypeDetail

+ Password: String
+ Isvertify: String
+Age: Int

+ Gender: Int

+ Occupation: Int

+ Material: String

+ Hill: String

+ Water: String

+ Vegetation: String
+ Damages: String
+ Notes: String

+ Photo: String

+ Measure: Type

+ System: Type

+ Start: DateTime

STT Tén cit Kiéu dir lidu Ghi chii
1 Type String Lya chon
2 Status String Trang thai
3 HasOneltem Bool Chon 1 Iya chon
4 HasTwoltem Bool Chon 2 lva chon
F User H Pin = Type
+ Email: String + Landslide: String + Option: String

+ Types: List<TypeDetail>

1

n

B TypeDetail

+ Type: String
+ Status: String
+ HasOneltem: Bool

+ HasTwoltem: Bool

+ Finish: DateTime

+ HasFixed: Bool

Hinh 8: M6 hinh quan hé ciia CSDL

MR Tusi v

2 Giditinh v

‘ 25 nahe nghigp - ‘

Béing ky tai khosn

Trudng Tiéu

g
g Hoc Tén Mai

QKC&S Tén Mai

31 T s
W SanBongpaTinMal | o

Khodn? Dang nhap 3 =
Google

Giao dién trang chi

Giao dién ding ky Landslide Mobile

Giao dién danh nhap
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Hinh 10: Hién thi két qua thu thap théng tin truot I6

App thu thap thong tin trugt 16 dat dung c6 thé chup anh, nhdp cic thong
duoc hoan thién giup thu thdp théng tin tin vé noi co truot 10, néu nguoi dung
vé noi ¢6 trugt 16 & khip moi noi. Nguoi  1a chuyén gia App s& hd trg bang cich
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vao cai dat bat ché do chuyén gia. Tét
ca thong tin gri vé& App sé dugc day 1én
server, ngudi dung chi can truy cip vao
App thi s& thdy dugc thong tin vé nhiing
noi say ra trugt 16. App thu thap thong tin
truot 16 dat thé hién rd cac ndi dung nhu:
Loai trugt 16 dat, loai vat liéu, vi tri doc
theo d6i (chuyén gia), hé thong giam sat
(chuyén gia), cac bién phap giam thiéu,...

5. Két luan

Nghién ctru “Xay dung ing dung trén
thiét bi di dong thong minh (Smartphone)
phuc vu cong tac thu thap va chia sé thong
tin truot 16 dat” da cho ra mot ung dung
trén thiét bj di dong.

Két qua nghién ctru phan nao da déap
g duoc yéu cau thong tin dit lidu truot 16
dugc cap nhat thuong xuyén bdi nguoi dung
App, thoi gian thu thap nhanh, nguoi thu
thap khong can c6 chuyén mén sau vé dia
chat, dif liéu tap chung va c6 thé gii thing
dén co so dit liéu trung tAm dudi dang thoi
gian thuc. Va vdi thoi gian st dung App da
lau cia nguoi dung sé€ cho ra bg dir liéu chi
tiét day du vé khu vurc nghién ctru gitip canh
bao nguy co truot 1o dét.

Loi cam on: Nghién ctu nay dugc
hd trg va sir dung sb liu tir dd 4n khéa
ludn nam 2022 cua Truong Pai hoc Tai
nguyén va Mo6i truong Ha Noi ndm hoc
2021 - 2022 “Xay dung wng dung thu thdp
va chia sé thong tin truot o doc theo cdc
tuyén giao thong dwong b khu vue mién
miti phia Bic phuc vu cong tdac canh bao,
giam thiéu rui ro”. Két qua nghién ctru c¢6
thé 1am tai liéu tham thao trong giang day
cac mon vé ing dung cong nghé thong tin
trong linh vyc tai nguyén moi truong.
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