Nghién ciu - Ung dung

PHAT TRIEN UNG DUNG DI PONG THU THAP DU LIEU TU
NGUOI DUNG PHUC VU GIAM SAT MOI TRUONG

NGUYEN MAI DUNG
Khoa Cong nghé théng tin, Truong Pai hoc Mé- Pja chat

O Viét Nam, tinh tragng 6 nhiém méi trirong dién bién hét sizc phirc tap, chdt hrong moi
triong nhiéu noi suy giam manh. Poi Vi cdc chirong trinh gidm sat méi trieong, diz liéu va cac
quan sat thu thdp duwoc déu cé gia tri va bdt bugc véi nhiéu dw dn d@é cung cdp théng tin cho
cdc co quan quan 1y. Do vy viéc c6 mgt cdng cu hé tror trong viéc thu thap va chia sé di liéu
méi trwong 1a vo cing can thiér. Hon nira, clng Véi sy phét trién cia khoa hoc va cong nghé,
Citizen Science dang néi lén nhw mét hiéng méi cho viéc xay duwng cac nguon di liéu cung
1#Nng cong dong. N6 gilp viéc thu thap diz liéu tré nén thudn tién, it ton kém va twong déi nhanh
chéng. Bai bao trinh bay vé viéc xay ding phan mém trén thiét bi di déng véi cac chire ndng
phuc vu muc dich thu thdp va chia sé dir ligu giam sat méi truong. Trong do, nghién ciru tap
trung cha yéu vao hai logi diz liéu chinh 1a chdr Leong khong khi va chdt lwong mieéc. Mgt iing
dung da nén tang Android va iOS dwoc xay dyng trén Flutter véi cac chire ning chinh nhir cho
phép nguoi sir dung tao cac bao céo 6 nhiém méi truong, hién thj thdng tin khu viec & nhiém,
giri thdng tin canh béo 6 nhiém, v.v. San pham phan mém cua nghién cizu phan ndo dé giiip
cho viéc phét hién, tiép nhdn va canh béo cac van dé lién quan dén méi trieong tré nén nhanh
chong, chinh xac va tién loi hon.

Tir khod: Dz liéu gidm sat méi trwong, Ung dung di déng da nén tang, Citizen Science

1. Giéi thigu

Muc tiéu cua Citizen Science la hd tro
nghién cau khoa hoc bang cach dong gop dir
lieu thu thap qua nhiéu hinh thic. Su gia ting
cua cac thanh tuu cua Citizen Science da gop
phan tich cyuc vao viéc trién khai nghién ciu
cac ung dung phan tich, quan ly cac van dé
lién quan dén méi trudng, gop phan nang cao
hiéu biét vé hién trang moi trudng dong thoi
thuc day sy tham gia cua cong dong trong viéc

bao vé moi truong. Tuy nhién, viéc st dung
dir liéu thu thap nay con nhiéu han ché do
thiéu su chuan xac trong cac quy trinh thu thap
dir liéu. Ngoai ra, chat luong dit liéu thuong
khong dugce xac dinh va di liéu thuong phéan
tan va khong cé cau trdc. Su phat trién cua
cudc cach mang cdng nghiép 4.0 thuc day viéc
su dung dir liéu dugc thu thap thong qua phat
trién hé thong tich hop céc cong cu va phuong
phap dé tao diéu kién thuan lgi cho viéc thu
thap, truy cap va xac nhan di liéu. Qua phan
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tich vai tro cua Citizen Science trong viéc
gidm sat moi trudng va phan tich tiém nang
cua céng nghé thong tin trong viéc tan dung
nhitng lgi ich cuaa viéc sir dung dir liéu do
ngudi dan thu thap. Nghién ciu dé xuat giai
phap str dung mot ngudn cung &ng di lieu mo
nham da dang hoa cac loai dit liéu duoc thu
thap, cu thé sé& tap trung vao hai loai di liéu
chinh, phuc vu cho viéc gidm sét chat lwong
nuéc va chat lugng khong khi. San pham caa
nghién ctru 1a mot hé théng wng dung trén thiét
bi di dong cho phép cbng chung chia sé cac
thong tin caa ho vé tinh trang ciia méi trudng
dugc mo ta.

2. Nghién cwu lién quan

Mot s ung dung lién quan dén moi
truong phé bién tai Viét Nam co thé ké dén
nhu: Gtng dung HealthyAIR, duoc phéat trién
baoi Vién Méi truong va Tai nguyén - DPai hoc
Qudc gia TP Ho Chi Minh. Ung dung cho
phép moi nguoi biét mac d6 6 nhidm & hién
tai va du bao 6 nhiém khéng khi trong 12 — 24
gio t6i. HealthyAIR c6 thé do dugc nhiéu chat
gay 6 nhidm khong khi, hién thi chat luong
khong khi bang chi sé AQI. Bong thoi, dua ra
cac khuyén céo, canh bao vé chit lugng khong
khi [1]. Ung dung Envisoft, dwoc nghién ciu
va phéat trién bai Trung tdm Quan tric moi
truong mién Bac thugc Tong Cuc Mai truong
— B0 Tai nguyén va Mai truong. Mot s6 chire
ning chinh ctia Envisoft bao gom: hién thi chi
s6 AQI theo gio va ngay hién tai; cung cap
biéu do dién bién gia tri AQIL dua ra cac
khuyén nghi vé stc khoe; lya chon céc tram
quan trac theo khu vuc; xép hang chat luong
khong khi theo cac tram [2]. Envisoft va
HealthyAIR chi tap trung vao cac chi sé o
nhiém khéng khi va nguén dir liéu duoc lay
cha yéu tir cac tram quan tric. Ngoai ra, cong
ty c6 phan EKGIS ciing cung cip mot nén tang

Govone nham hién dai hoa cong tac kiém tra
quan ly va giam sat moi truong [3]. Govone
cho phép ngudi sir dung giam sat s liéu tryc
tuyén; cung cap chirc niang trén di dong cho
phép thyc hién kiém tra méi trudng qua cac
thdng tin, hinh anh, vi tri; cho phép nguoi dan
guri cac phan anh moéi truong bang thiét bi di
dong, v.v. Qua viéc tim hiéu nay, co thé thiy
tai Viét Nam hién nay chua c6 mét ing dung
lién quan dén méi truedng ndo tap trung phuc
vu cong t&c thu thap dix li¢u va tan dung dugc
nhiéu nguon cung cap khac nhau dac biét 1a ty
nguon cung tng cong dong.

3. Co sé ly thuyét

3.1. Cong ngh¢ sir dung

Hé thdng bao gom hai thanh phan chinh
va dugc xay dung theo kién tric may chu -
may khéach. V& phia may chu, nd s& dugc xay
dung dua trén NodelS - mot nén tang van
hanh trén V8 JavaScript runtime caa Chrome.
NodeJS duoc xay dyng va phat trién tir nim
2009, bao tro baoi cong ty Joyent, tru s¢ tai
California, Hoa Ky [4]. Pé c6 thé tao ra céc
API ciing nhu phat trién cac chuc ning cho
phia may chu, tac gia da sir dung ExpressJS.
ExpressJS hd trg cac phuong thirc HTTP va
midleware tao ra m6t APl vé cung manh mé
va dé su dung [5]. Vé mot phia may khéch
(phan ng dung), Flutter Framework duoc lya
chon. Pay 1a mot bo phat trién phan mém giao
dién ngudi dung ma nguén ma do Goolge phat
trién, duoc st dung dé tao céc ung dung da
nén tang tr mot co so ma duy nhat cho
Android, i0S, Linux, macOS, Windows va
web. Flutter sir dung Dart, mot ngén ngir 1ap
trinh hudng dbi twong hién dai. Dart sir dung
nhitng trinh bién dich khac nhau dé bién dich
ra md may tuong ung [6]. Mot s6 wu diém cua
Flutter c6 thé ké dén nhu hiéu suat ing dung
rat cao, giao tiép gan nhu truc tiép véi hé
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théng, ngdn ngit kiéu tinh nhung véi ci phap
hién dai, c thé chay duoc gia lap mobile ngay
trén web, tién cho viéc phat trién [7].
MongoDB dugc lira chon 1am nén tang luu trix
chinh cho hé théng. MongoDB 1a mét co s&
dir liéu NoSQL huéng tai liéu da nén tang va
ma ngudn ma hang dau hién nay. N6 cung cap
mot co so dit da nén tang, hiéu suét cao va kha
ning mo rong dé dang [8]. Thay vi st dung
cac bang va hang nhu trong co s¢ dir liéu quan
hé truyén théng, MongoDB sir dung cac bo
suu tap (Collections) va tai liéu (Documents).

3.2. Phwong phap thu thdp dir ligu

V& co ban c&c ngudn thu thap di liéu caa
hé théng hoat dong theo mé ta nhu hinh Hinh
1. Dir liéu cua hé théng duoc cung cap qua ba
ngudn thu thap chinh:

1) Ngudn dit liéu tir nguoi ding chia sé
théng qua urng dung.

Ung dung

2) Ngudn dit liéu vé moéi trudong duoc thu
thap tur cac website.

3) Ngudn dit liéu duoc trinh xuat tir cac
nén tang mang x& hoi.

Cu thé, khi ngudi sir dung truy cap vao
ung dung, ho sé tham gia vao mang ludi chia
sé dit liéu méi trudng. Ho c6 thé thém céc dia
diém ma ho quan tdm vé tinh trang méi truong
hoic chia sé cac thong tin, dit liéu vé 6 nhidm
mdi trudng tai mot khu vire bat ki ma ho quan
sat duoc thong qua biéu mau ing dung cung
cap (Hinh 3). Céc théng tin vé vi tri duoc
ngudi ding cip phép quyén truy cap trén thiét
bi di dong théng qua tng dung, két ndi voi
Google Map API va duoc gui t6i hé thong va
luu ¢ cac truong lat va Ing trong tai liéu
Pollution ctia hé thong duoc thiét ké trén co so
dir licu MongoDB (Bang 1).

Bang 1: Mét sé trieong chinh trong collection Pollution

Trwong Kiéu di ligu Y nghia
_ad objectld Dinh danh théng tin chia se
Images Object Hinh anh vé dit liéu chia sé
qualityScore double Diém danh gid chat leong
lat double Vido vt tri nguron dung
Ing double Kinh d6 vi1 tri ngwon dung

Ngoai ra, hé théng ciing ty dong thu thap
dir liéu lién quan dén méi trudng tir céac
website hoic cac nén tang mang xa hoi nhu
Facebook, Twitter, Youtube. Dix liéu trén cac
nén tang nay s& cha yéu duoc trich xuat théng
qua cac APl ma ting nén tang cung cap.
Théng tin 6 nhidm trong qua trinh chia sé dén
ngudi dung khac s& duoc kiém duyét bai quan
tri hé thdng. Nguoi quan tri ¢6 thé ciu hinh hé
théng phé duyét ty dong hoic thu céng. Theo

mic dinh, hé thdng s& dit ché d6 phé duyét tha
cong dé dam bao tinh chinh xac cua cac bao
c4o 6 nhiém nham nang cao chat luong thdng
tin cho hé théng. Py ciing co thé coi nhu mot
hinh thirc tham gia vao Citizen Science, khino
cho phép ngudi dan st dung tng dung dé dong
gop vao Vviéc thu thap va quan ly méi truong
tai dia phuong.
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D liu thu thdp tir mang
xa hoi, website

Hinh 1: M6 hinh thu thép dit liéu ciia hé thong
3.3. Tao cdnh bao 6 nhiém tir hé thong
Mot chirc nang quan trong caa hé thong 1a

viéc hién thi cac canh béo vé tinh trang 6

nhiém moi truong duoc gui tir cac nguoi st

dung tham gia hé théng. Hé théng s& giri bao
c4o cta nguoi dung dén quan tri hé théng hoac
quan tri khu vuc. Budc tiép theo, nguoi quan
tri c6 nhiém vu kiém tra va xac minh cac théng
tin dugc gui tir bdo cdo cua nguoi dua trén.

L0c nay s& cd hai ludng su kién xay ra: mot 1a

quan trj vién tir chdi théng tin nhan duoc, hai

la xac nhan thong tin. Néu trong truong hop

quan tri vién xac nhan thong tin. Hé thong s&

giri yéu cau dén Firebase Cloud Messaging dé

c6 thé giri cac thong bao dén nhiing nguoi

ding trong khu vye lién quan dén thong tin 6

nhiém. Céc thong tin 6 nhiém ciing s& co thé

xem chi tiét théng qua cac chirc ning cta tng
dung. Pic biét viéc tich hop dit liéu ban d6
théng qua Google Map API gilp cho viéc truc
quan héa cac khu vuc & nhidm duoc cu thé va
chinh xac hon.

4. Phan tich va xay dung h¢ théng

4.1. Chie néng ciia hg thong

Hé thong c6 ba kiéu nguoi ding: quan tri
vién, quan tri khu vuc, nguoi dung thdng

thuong. Vi mdi kiéu nguoi dung, hé thdng s&

cung cap c4c chirc nang cu thé nhu sau:

- Chirc nang cua quan tri vién: Quan ly
ngudi dung, Quan ly tit ca 6 nhidm, Théng
bao khan cap, Xem cac thong ke.

- Chtre nang quan tri khu vuc: Quan ly 6
nhiém trong khu vuc, Théng béo khan cap,
Xem cac thong ke.

- Churc nang nguoi dung thong thuong: Tao
bao c4o 6 nhiém, Xem thong tin 6 nhiém, Nhan
thdng tin du béo chét luong khong khi, Xem
thdng tin chét luong khong khi, Xem tin tuc.

4.2. Kién tric ciia hé thong

Kién tric cua hé théng bao gom ba thanh
phan chinh. Thanh phan thir nhat la ang dung
duogc cai dat trén thiét bi di dong théng minh
hé diéu hanh Android/iOS. Ung dung duoc
xay dung trén nén tang Flutter. Thanh phan
the hai 12 may cha dugc xay dung bang
NodeJS. May cha c6 nhiém vu két néi dén co
so dir licu MongoDB - day ciing chinh 1a
thanh phan tha ba trén hé théng. Ung dung
trén thiét bi di dong sé giao tiép vai thanh phan
may chu théng qua cac RESTful API. Hinh 2
dudi day thé hién cac thanh phan trong kién
trdc hé théng.

Smart Phone (I0S/Android)
Flutter

May chil (Server)
NodeJS

JSON
Services Express
\\_\
N \\\ N
Sever Side Scripts T lMongons
N N
View Céc h@ thdng khéc

& Firebase Hé théng
Controlier chdt lrong
Khong khi

Hinh 2: Kién triic hé thong
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4.3. Phén tich co so dir ligu

Co so dit liéu cua hé thong bao gom céc
thanh phan nhu sau:

(1) Users: bd suu tap nay duoc st dung dé
luu trit cac théng tin cua nguoi dung trong hé
théng nhu tén nguoi ding, email, vai tro, vi tri
cua nguoi dung, v.v.

(2) Alerts: bo suu tip nay duoc sir dung dé
lru thong tin cac canh bao cua hé thong.

(3) Notifications: b suu tap nay dugc st
dung dé luu trit thong tin vé cac thong bao trén
hé thong.

(4) NotificationAlerts: bd suu tap nay
dugc sir dung dé luu trir thong tin vé cac théng
bao canh bao trén hé thong.

(5) Femtokens: bd swu tap ndy nham luu
trit thdng tin Token cua nén tang Firebase
Cloud Message.

(6) Pollution: bo suu tap nay dung dé luu
trir thong tin bao cao 6 nhiém.

(7) Tokens: bo suu tap ndy nham luu trix
théng tin m& xac thyc cia nguoi dung trén
hé thong.

5. Két qua va danh gia

Hé thdng nghién ctu duoc cai dit thanh
cong trén da nén tang ung dung phd bién nhu
Android va iOS. Hinh 3 dudi day mé ta chic
ning tao bao c4o 6 nhiém moi truong (thu thap
dir liéu tir nguoi ding) caa hé thong. Khi
nguoi dung chon chac nang tao bao cdo 6
nhiém, man hinh &ng dung sé& hién thi biéu
mau nhap thong tin 6 nhiém nhu dia chi, loai
6 nhiém, mtc do 6 nhiém, md ta, hinh anh
minh hoa. Pay chinh la chirc nang giap hé
thng c6 thé thu thap dugc céc dit lidu vé moi
truong do ngudi sir dung cung cap.

Hinh 3: Chirc ndng tao bdo cdo é nhiém méi
triweong trén hé thong

Déi véi quy trinh tao canh bao tir hé thong
(Hinh 4), sau khi nguoi dung tao bao cao. Hé
théng s& gui bao cao dén Quan tri vién hoic
Quan tri khu vygc. Nguoi quan tri chon hanh
dong nhu “Duyét” hay “Tir chdi” dé x&c nhan
théng tin bao cao. Khi duyét bdo céo, ung
dung gui thong tin Ién server thong qua API.
Tai server s& thay doi trang thai bao cdo do
thanh “Pa duyét” va luu vao co so di liu.
Dong thoi, khi trang thai 1a “Pa duyét”, phia
server sé& lay tat ca nguoi dung dang & vi tri
gan voi bao cdo dé giri théng béo.

Ngoai ra, mét s6 chirc niang khac cua hé
thdng nhu tao tai khoan, xem chi s chat luong
khong khi, xem céc tin tac 6 nhiém theo dit
liéu thu tap tr mang xa hoi va website, xem
cac thong tin khu vuc 6 nhiém dudi dang ban
6, v.v. (Hinh 5).

Hinh 4: Quy trinh tao canh bdo cia hé thong
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Hinh 5: Mgt sé giao dién khac cua ing dung
6. Két luan

Trong nghién cau nay, nhém tac gia da
trinh bay vé phuong phap xay dung wng dung
thu thap dit liéu giam sat moéi truong do nguoi
ding chia sé. Hé thdng dugc xay dung dua
trén nhiing cdng nghé hién dai nhu Flutter,
NodelJS, MongoDB. Qua qua trinh thu
nghiém trén nhiéu thiét bi, c6 thé thay cac
chtic nang hoat dong 6n dinh. Quy trinh tao
b&o c4o 6 nhiém moi truong, gitip ngudi su
dung c6 thé dé dang cung cip céc thong tin vé
tinh trang méi truong trén hé thong. T do
hinh thanh m¢t mang ludi nguoi dung chia sé
dit liéu nhu mot hinh thirc tham gia vao
Citizen Science giup cho ngudn cung tng dir
liu caa hé thdng tré nén phong phu va da
dang hon. Viéc hién thi cc canh bao dén
ngudi dung ciing duoc dién ra dudi dang thoi
gian thuc. Tinh ning chay ngam trén thiét bi
ciing duoc tdi wu dé khéng chiém qua nhiéu
tai nguyén cua thiét bi. C6 thé thiy, tng dung
d3 tao ra nhitng két qua ban dau trong viéc thu
thap dir liéu va giam sat cac van dé lién quan
dén mai truong.Q

* Bai bao 1a mot phan két qua nghién cau
cuia d¢é tai cip Bo Giéo duc va Pao tao, ma sb
B2022-MDA-01.
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Summary

Development of a mobile app to collect users' data for environmental monitoring
Nguyen Mai Dung

Hanoi University of Mining and Geology

In Vietnam, the environmental pollution situation is very complicated; the quality of the
environment has declined sharply in many places. The data and observations collected in
environmental monitoring programs are valuable and required for many projects to provide
information to regulatory agencies. Therefore, having a tool to support collecting and sharing
environmental data is essential. Moreover, along with the development of science and
technology, Citizen Science is emerging as a new direction for building community-sourcing
data sources. It makes data collection convenient, inexpensive and relatively fast. This paper
presents software development on mobile devices with functions to collect and share
environmental monitoring data. In particular, the study focuses mainly on two types of data: air
quality and water quality. A cross-platform Android and iOS application built on Flutter with
key functions such as allowing users to create environmental pollution reports, display
contaminated area information, and send pollution warning information, etc. The software
product of the research partly helps to detect, receive and warn of environmental-related
problems more quickly, accurately and conveniently.O

Keywords: Environmental monitoring data, Cross-platform mobile application,
Citizen Science.
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