<@ TAP CHi
@ J KHI TUQNG THUY VAN

Bai bao khoa hoc
Nghién ctiru xay dung bo cong cu giam sat hoat dong mang luwai
tram khi twgng thuy van

Vii Ngoc Linh!, Nguyén Minh H3i?*, Nguyén Vin Lich?, Trinh Ping Ba?

"'Vu Quan 1y du bdo khi tugng thiy van; vnlinh@monre.gov.vn

2 Trung tim Quan trac khi tugng thity van; hail2bka@gmail.com

3Pai Khi twong Thay vin khu vue Bic Trung Bo; bakttv86@gmail.com

* Téc gia lién h¢: hail2bka@gmail.com; Tel: +84-983591346

Ban Bién tdp nhan bai: 05/11/2020; Ngay phan bi¢n xong:17/12/2020; Ngay dang bai:
25/3/2021

Tém tat: Hién nay viéc sir dung cac san pham cong nghé théng tin phuc vu cong tac quan
ly, giam sat & cac nganh, linh vuc dang rat phd bién va hiéu qua. Theo quy dinh ciia Luat Khi
tuong thuy van nam 2015, ho so ky thuat cac tram 1a mdt trong cac loai thong tin, dir li¢u khi
tuong thiy van can duge quan 1y, giam sat. Nham dap ng cac yéu cau vé quan 1y hoat dong
mang ludi tram quan trac khi tuong thuy van theo hudng ty dong, hién dai, nghién ctru nay
da phat trién thanh cong bg cong cu phan mém quan ly hoat dong mang ludi tram khi tuong
thuy van, phan mém c6 thé cai dit trén cac thiét bi di dong thong minh, cho phep nguoi st
dung dé dang truy cap, quan ly, theo doi truc tuyen tinh hinh hoat dong cua timg tram quan
trac, giup nha quan 1y c6 thé dua ra cac quyét dinh kip thoi dé xu 1y cac tinh hubng, su cb
cling nhu phuc vu cong téc chi dao, diéu hanh hing ngay dbi véi hoat dong ciia mang ludi
tram.

Tir khéa: Ung dung quan 1y, giam sat mang luGi tram quan trac khi twong thiy van; HO so
k¥ thuat tram; Quan 1y hoat dong tram quan trac khi tugng thuy van.

1. Mé dau

Trong nhitng ndm gan day, mang ludi tram quan trac khi tuong thuy van duoc Dang va
Nha nudc quan tam dau tu hién dai hoa, théng qua dau tu nhiéu dy an tang cuong nang luc
quan trac sir dung ngudn von trong nudc va von vién trg ciia nude ngoai. Két qua, mang ludi
quan trac khi twong thiy van ctia Viét Nam dang dan duoc nang cap tu dong, tién tién, hién
dai, mat do day hon va da dang cac loai mo hinh tram. Sy phat trién manh mé vé sb luong
tram va cong nghé quan trac ciing da dit ra bai toan cho cac nha quan 1y mang ludi tram, cn
phai ndm bit tinh hinh hoat dong cua cac tram mot cach chinh xac, nhanh nhét, c6 hé théng
dé dua ra cac quyet dinh phuc vu cong tac chi dao, diéu hanh, ciing nhu khic phuc kip thoi
cac su cb vé thiét bi, dam bao hoat dong lién tuc, d6n dinh ctia mang luéi tram [1].

Hién nay, v&i sy phat trién manh mé cua thiét bi di dong thong minh da tao ra moi trudng
rong mé cho cac nha thiét ké phan mém phat trién cac tng dung phuc vu nhu ciu cia con
nguoi, dic biét sir dung rat higu qua cong tac quan ly, giam sat trong nhiéu nganh, linh vyc.

Nhén thay tinh uu viét cua pham mém cai dit trén thiét bi di dong thong minh ¢ thé dap
mg dugc cac yéu cdu trong cong tac quan ly, giam sat hoat dong ctia mang ludi tram quan
trac,nghién ctru nay da x@y dung thanh cong bo cong cu giam sat hoat dong mang ludi tram
khi tuong thily van, ¢ thé cai dat trén cac thiét bi di dong nhu dién thoai thong minh, may
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tinh bang c6 két ndi internet, gitip cac nha quan 1y c6 thé giam sat hoat dong mang ludi tram
mot cach truc tuyén, lién tuc.

2. Phuong phap nghién ciru

2.1. Gioi thiéu ung dung trén thiét bi di dong

Mot phan mém tmg dung duoc thiét ké cai dat chay trén cac thiét bi di dong nhu dién
thoai thong minh, may tinh bang va cac thlet bi di dong khacduoc goi tat 1a ¢ ‘ing dung trén
thiét bi di dong”. Cac ung dung thudng co6 san thong qua cic nén tang phan phdi ng dung
(con goi la cura hang tng dung), bat ddu xuat hién vao nam 2008 va thudng dugc diéu hanh
boi cac chi s hitu cta hé diéu hanh di dong,nhu Apple App Store, Google Play, Windows
Phone Store, va BlackBerry App World. M6t s6 tmg dung duoc cung cap mién phi, trong khi
mdt s6 tmg dung nguoi dung phai tra kinh phi [2].

Thuat ngfr ‘ing dung” la mot rat ngan cia thuét ngir ° ‘phan mém tng dung”, thuong duoc
viét 1a “app’ (Vlet tat ctia tir application trong tiéng Anh) , tr “app”tr¢ thanh tir rét phd bién
trong nam 2010.Ung dung di dong ban dau dugc cung cap voi myc dich thong tin téng quat va
cac dich vy théng dung trén mang toan cau, bao gom email, lich, danh ba, va thi truong chimg
khodn va théng tin thoi tiét. Tuy nhién, nhu cau chung cua nhitng ngudi st dungthiét bi di dong
va kha ning phat trién ctia cac nha 1ap trinh d3 mé rong thanh céc loai khac, chang han nhu tro
choi di dong, tu dong hoa nha may, GPS va cac dich vu dya trén dia diém, dinh vi, cac ung
dung y té, giam sat, theo rdi strc khoe, kinh doanh, van tai,ngan hang va c6 thé tmg dung phuc
vu giam sat, quan 1y hoat dong trong nhiéu nganh, linh vuc khac nhau.

2.2. Phwong phap nghién ciru

B6 cong cu giam sat hoat dong mang ludi tram quan tric khi twong thiy vin duogc chia
lam 02 phan, phan thir nhat 1a co s& dit liéu ve ho so k¥ thudt tram , phan thir hai 1a phan mém
hién thi cai dat trén thiét b1 di dong (app), chi ti€t phuong phap nghién ctru nhu sau:

2.2.1. Xay dung ho so k¥ thuat tram dién tir

Nghién ctru da sir dung nén tang MySQL dé xay dyng hod so ky thuat tram dién tir cho
toan b tram cua mang ludi tram quan trac khi twong thity van qudc gia, MySQL la mot hé
thng quan tri co s dir 1liéu ma ngudn mé (Relational Database Management System, viét tat
13 RDBMS) hoat dong theo md hinh client—server twong thich v&i nhiéu ha tang méy tinh
quan trong nhu Linux, macOS, Microsoft Windows, va Ubunt [3.4].

2.2.2. Xay dung tng dung (app) quan 1y hd so hoat dong tram trén thiét bi théng minh

Dé xay dung dugc tng dung phuc vu giam sat, quan 1y hoat dong ctia mang ludi tram
quan tric khi tuong thuy van, nhom nghién ctru dé dat ra myc tiéu lya chon ngdn ngir 1ap
trinh phu hop dé xay dung. Ung dung di dong phai hoat dong 6 6n dinh trén cac thiét bi c6 hé
diéu hanh iOS va Android, c6 chirc ning veé giam sat, quan ly thong tin vé hoat dong, trang
thiét bi cta cac tram cua mang ludi quan tric khi tuong thuy van, chuc nang hién thi trén ban
d6 mang ludi tram khi tugng thily van va thong bao vé tinh trang hoat dong cta hé thong
tram, cung cip cho ngudi sir dung cac bao cdo dit liéu ctia cac tram quan trac mot cach chinh
xac va nhanh chéng. Vi wu diém toc d6 nhanh trong xir 1y dir lidu trén thiét bi di dong thong
minh, kha ning hd tro va xir 1y t6i wu hoa cao, c6 thé phat trién trén méi truong Android va
i0S, ngit lap trinh React Native do Cong ty cong nghé Facebook phat trién da duoc nhém
nghién ctru lwa chon dé xay dung tng dung giam sat hoat dong mang ludi tram quan trac khi
tuong thuy van [5, 6].
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Hinh 1. So d6 cac bude thuc hién xay dung bd cong cu giam sat.

2.3. Thu thdp thong tin, dir liéu

Thong tin, dir liéu phuc vy xay dung hd so k§ thuét tram dién tir gom tén tram, loai tram,
toa do, vi tri, nhan sy, hé so thiét bi, qué trinh bao dudng, thay thé, klem dinh.Dir liéu quan
tric (ca tram thi céng va tu dong) s& duogc luu vao co s¢ dir liu theo bang mau c6 san, dugc xay
dung phu hop vdi tiy theo loai tram, kiéu tram, yéu t6 quan tric s& truy cap vao timg ving nhé
dir liéu theo yéu cau.

3. Két qua nghién ciru

3.1. Cdc hoat dong ky thudt chinh dé xdy dung bé cong cu

Trong nhimg ndm qua dugc sy quan tdm ciia Nha nude, Chinh phu, hé thong mang ludi
tram quan trac khi trong thuy van quoc gia da dugc dau tu thong cac dy an trong va ngoai
nudc (ODA Y, Nhéat, Phan Lan, Han Quoc va WB4, WB5...). Hién tai, mang ludi tram quan
tric khi twong thity vin qudc gia c6 khoang 187 tram khi twong, 242 tram thiy van va 20 tram
hai van, 13 tram khi twong tu dong doc 1ap, 162 tram thuy van ty dong ddc 1ap, 14 tram birc
xa tu dong (Hinh 2).

Hinh 2. Bian d6 mang ludi tram quan tric khi twong thity vin qudc gia.

Pé thuc hién duoc yéu ciu giam sat hoat dong cua toan bd cac tram quan tric thude
mang ludi quan trac khi tugng thiy van quoc gia, nghién ctru da xay dung thanh cong bo
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cong cu giam sat hoat dong cua tit ca cac tram nay thong qua cac hoat dong k¥ thuat duoc
nhém nghién ctru thyc hién nhu sau:

3.1.1. X4y dyng CSDL hd so dién tir ky thudt tram

a. Xay dung co s¢ dir li¢u

H6 so k¥ thuat tram 1 thanh phan co ban nhét va quan trong nhét ctia phdn mém quan Iy
hoat dong mang lu6i KTTV. Nhin vao hd so tram ta s& biét lich st hoat dong cua tram, nhiing
bién ddi trong thoi gian hoat dong ciia tram. Ho so ky thuat tram dugc cac quan trac vién tai
tram hodc don vi quan ly tram ty dong ghi chep thanh hd so gidy, viéc ghi chép lich sir hoat
dong cua tram chi giai quyét duoc van de luru trit, rat bi dong trong phuc vu  cong tac quan ly
va ra quyét dinh. Bang viéc Gmg dung nén tang MySQL, mot co s¢ dir lieu vé ho so dién tu ky
thudt tram duogc tao, thong tin vé moi sir thay d6i d6i voi hoat dong tram quan tric co the
duogc cap nhat nhanh chong théng qua viéc nhap, stra d6i cac thong tin tir may tinh c6 két nbi
internet co cai dat phﬁn mém trinh duyét (Hinh 3).
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Hinh 3. Co s6 dit liéu hd so k¥ thuat tram xay dung trén nén tang MySQL.

Do cong tic quan 1y tram quan trac khi tuong thay van dugc phan cap va chia theo tham
quyén cho Dai khi tuong thuy van khu vyc. Vi vay, co s¢ dir liéu vé ho so dién tu ky thuat
tram can dugc phén quyén truy cap vao h¢ théng. Cu thé dugc phan thanh 04 cap gdm: cap
trung wong, cap dai khu vue, cip tinh va cAp tram (Hinh 4).

Tai cép trung wong dugc phan cap cho 03 dbi tuong gom:

— Quan tri hé thong: thyc hién quan ly tat ca ngudi dung, tram quan trac danh muc.

— Quan tri tram: quyén thém sira x6a thong tin tram khong cé quyén vé nguoi ding, xem,
1ap bao cao, cho mot loai tram cu thé.

— Nguoi dung, khach: duge quyén xem thong tin, tai thong tin, dir liéu cac théng ké, bao
cao (khong c6 quyén thém, stra thong tin)

Tai cap dai khu vuc dugc phan quyén cho 03 dbi twong gom:

— Quan tri hé thong: quan ly ngudi dung, 6 dai, tram.

— Quan tri tram: quyén thém stra x6a thong tin tram khong c6 quyén vé nguoi ding, xem,
1ap bao cao, cho mot loai tram cu thé, chi c6 quyen truy cap co so dir liu cua dai minh.

— Nguoi dung, khach: dugce quyén xem thong tin, tai thong tin, dit liéu cac thong ké, bao
cao (khong c6 quyén thém, sira thong tin).

Tai cap tinh, phan quyén cho 02 d6i tuong gom:

— Quan tri tram cua tinh: quan 1y nguoi dung, tram thudc tinh.

— Ngudi dung: duge quyén xem thong tin tram, xem tai dir liéu, thdng ké, bao co (xem,
khong c6 sura x6a).
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Tai cip tram: phan quyén cho 01 ddi twong 13 trudng tram, quan ly thong tin cta tram
minh quan ly.
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Hinh 4. Giao dién truy cap thong tin danh cho quén tri hé thong.

b. Xay dung chuc nang thong ké

Ngoai phan quyen truy cép cho h¢ thdng, co s& dit liéu vé hd so ky thuat tram con duge
bd sung chirc ning théng ké, dé hd trg cho chitc ning nay, cac bang biéu duoc thiét ké sin
cho timg loai dir liéu. Ngoai ra, chtrc ning théng ké con thiét ké dé ty dong lwa chon céc tri
s6 dic trung cua dir liéu quan tric tir cac tram khi tuong thily van (Hinh 5).
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Hinh 5. Giao dién chirc ning thong ké trong co s& dit liéu.

3.1.2. Xay dung tng dung (app) quan Iy hoat dong mang lu6i tram trén thiét bi di dong

Dé phuc vy hiéu qua cong tc quan ly hoat dong mang lu6i tram quan trac khi tuong thuy
van, nghién ctru da dat ra cac yéu cau dé thiét ké tmg dung, hudng t6i muc dich tién loi, de s
dung, d& quan ly. Cac tiéu chi dat ra dbi v6i tmg dung khi xay dung phai dap img mot s yéu
cauvé hién thi nhu: vi tri cta tram trén ban do,trang thai hoat dong cta tram, mirc canh bao
ctia tram, loai tram theo icon, kiéu tram, cong cuy tim kiém tram trén ban do, théng ké hoat
dong cua tram.
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Thong qua st dung ngon ngir 1ap trinh React Native, nghién ctru da xay dung thanh cong
mot tmg dung (app) quan 1y hoat dong cua cac tram khi twrong thiy vin, cai dit trén thiét bi
thong minh cam tay nhu dién thoai di dong, may tinh bang, v6i ddy du céac tinh nang:

a. Hién thj theo dang ban dd

V6i muc dich dua cho nguoi ding c6 goc nhin tryc quan nhat, ing dung di thiét ké hién
thi mang luéi tram trénban d6 Google map, gitip ngudi dung cé thé danh gia duoc mat do
tram trén toan quéc, phan biét dugc cac loai tram (theo cac ion khéc nhau), nhan biét duoc
tram dang hoat dong, tram dang bi truc trac hodc ngung hoat dong thong qua hién thj mau sic
cua icon (Hinh 6).
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Hinh 6. Giao di¢n Ung dung gidm sat hoat ddng mang ludi tram cai dat trén thiét bi di dong thong
minh.

Céc tram quan trac hién thi trén ban dd, ngudi dung c¢6 thé cham vao biéu tuong tram,
phan mém s& hién thi diy du cac thong tin ciia tram nhu: thong tin trong ho so k§ thuat tram,
tinh trang thiét bi, tinh trang hoat dong, théng ké cac dic trung, hién thi bién trinh cta s6 liéu
quan tric theo thoi gian, tinh trang vi pham hanh lang k¥ thuat...vv. Ngoai ra, nguoi st dung
c6 thé theo doi hoat dong cuia tram theo dai khu vuc, do danh sach tram da duogc sap xép quan
1y theo dai khu vuc (Hinh 5).

b. Chirc ning tim kiém

Puogc thiét ké nén nén ban do ctia Google map, nguoi dung c6 thé st dung chtrc nang tim
kiém trén thanh cong cu (search bar) dé tim kiém tram theo tén, chirc nang tim kiém c6 hd tro
goi ¥ tén néu nguoi dung khong nhé day di tén tram.

c. Chure ning thong ké

Chirc nang nay duge thiét ké dé hién thi cac dic trung thong ké ctia cc tram quan tric.
Céc thong tin co ban cia timg tram bao gdm muc nude, Obs va PIN. Céc ban tin duoc gui
theo thoi gian 10 phat, voi muc nude hién tai, Obs lugng mua va dung lugng pin con lai. Dya
trén cac thong tin d6 ¢ thé danh gia mac do thay doi, dua ra nhan dinh cac truong hop ¢ thé
xay ra (Hinh 7).
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Hinh 7. Giao dién hién thi cac dic trung théng ké cuia cac tram.

3.2. Tinh hiéu qua thu nghiém vng dung giam sat hoat dong mang luoi tram

Ung dung hoat dong t6t trén ca hai hé diéu hanh iOS va Android, cac tinh ning hoat dong
6n dinh, khong xay ra hién tuong thoat hodc treo img dung trong khi sir dung. Khong gay ra
xung dot véi cac phan mém khac khi hoat dong. Ung dung cung cap cac cong cu can thiét cho
viée quan ly hé théng mang ludi quan tric khi tuong thuy van.

bi cung cap cho ngudi st dung nhing cong cu can thiét cho viéc khai thac nhanh sé liéu,
cung cp lap cac bao cio theo yéu cau. Cho phép ngudi quan trj vién giam sat hé thong mot
cach truc quan, co thé bao caotinh trang hoat dong mang ludi tram mot cach nhanh chong va
chinh xéc, giup ning cao ning luc quan 1y hé thdng mang luéi tram.

4. Két lugan

Ung dung cong ngh¢ phan mém trong quan 1y cac nganh, linh vuc kinh té—x3 hoi da va
dang duoc thyc hién rat hidu qua, dic biét cac linh vuc c6 ddi tuong lién quan dén khong
gian, thoi gian nhu khi tuong thiy van. V61 nhitng tinh ndng wu viét ctia vi¢e sir dung ngon
ngir 1ap trinh, nhém nghién ctiu da xay dung thanh cong b trng dung (app) quan ly, gidm sat
hoat dong cua cac tram khi tuong thuy van, théng qua ing dyng nay, can bo quan ly dugc
trang bi thiét bi nhu dién thoai di dong, may tinh bang c6 két n6i internet 6 thé ndm bét toan
b thong tin, tinh trang hoat dong cua tat ca cic tram quan tric khi twong thuy vin trén toan
quoc moi luc, moi noi.

Ung dung quan ly, gidm sat hoat dong mang ludi tram quan tric khi twong thay vin da
hoan thién va chay thir nghiém thanh cong, cho phép ngudi ding truy van va hién thi thong
tin, hoat dong ctia tram theo thoi gian thue, trg gitip nguoi ding ¢ co so dé dua ra cac quyét
dinh nhanh chong, kip thoi trong hoat dong chi dao, diéu hanh.

Pong gop caa tac gia: Xay dung y tudng nghién ctru: V.N.L., T.D.B.; Lua chon phuong
phap nghién ctru, xay dung b cong cu: N.M.H., N.V.L.; Viét ban thao bai bao: T.D.B,;
Chinh sutra bai bao: V.N.L.
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Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Abstract: Currently, the use of information technology products for management and
supervision in all sectors and fields is very popular and effective. According to the Law of
Meteorology and Hydrology 2015, technical records of stations are one of the types of
hydro—meteorological information and data that need to be managed and monitored. In
order to meet the requirements of automatic and modern management of
hydro—meteorological monitoring stations, this research has successfully developed a set of
software tools for managing the network of meteorological stations. Hydrology, software
can be installed on smart mobile devices, allowing users to easily access, manage, and
monitor online activities of each monitoring station, helping managers to make timely
decisions to situations and incidents as well as serve the daily direction and administration
for the operation of the station network.

Keywords: Application of management and monitoring of hydro—meteorological
monitoring station network; Technical records of stations; Management of
hydro—meteorological monitoring stations.



