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Tém tat: Hién thi thong tin khi tugng thiy van (KTTV) trén ban d6 1a mot phuong thirc
thong dung trong cong tac quan ly mang ludi tram va du bao KTTV. Tuy nhién, hau hét cac
phan mém may tinh c6 sir dung ban do hién nay dugc thiét ké chay trén nén tang cac cong
cu ban d6 chuyén dung nhu WebGis, Maplnfor, ArcGis ... v6i chi phi ban quyén cao. Do
vdy, giai phap vé ban d6 dé hién thi thong tin KTTV dua trén céc file hinh dnh ban d6 nén
dinh dang JPEG dé dugc nghién ctru, 6 kha nang chay doc 1ap, khong phu thude vao cac
cong vu hd tro ban dd chuyén dung. Két qua ap dung trén cac phan mém img dung 6 Nam
Bo cho thay giai phap méi khong nhiing c6 ddy du cac chiic ning co ban vé ban d nhu
phong to, thu nhd, di chuyén, hién thi thong tin tram, toa dJ con trd trén ban dd ... ma con
co chuc nang nang cao nhu hién thi thong tin duéi dang bang thdng ke, biéu d6, dudng dong
mirc ... Nghién ctru ciing cho thiy tinh thyc tién ctia giai phap méi vé ban d6 trong lap trinh
thay cho cac cong cu ban dd chuyén dung khi xay dung cac phan mém chuyén mon vé
KTTV, dic biét d6i v6i phan mém co6 nhiéu ngudi st dung nham tiét kiém phi ban quyén.

Tir khéa: Ban d6; Khi tuong thuy vin; Hién thi thong tin trén ban do.

1. Mé dau

Ung dung cong nghé tin hoc dé hién thi thong tin trén ban do 1a mot phuong thire théng
dung va duoc phat trién nhanh trong nhiéu linh vyc khac nhau, trong d6 ¢6 nganh khi tuong
thuy van (KTTV). Hau hét cac phan mém Ung dung c6 str dung ban dd hién nay thuong duoc
1ap trinh trén cac nén cong cu hd trg ban dd6 WebGIS, Maplnfor, ArcGis. .

Trén thé gi6i hién nay, cong nghé WebGis duogc sir dung kha phd blen, dién hinh nhu
trang web cua Uy hoi séng Mé Cong c6 thé hién thi sb liéu thiy vin trong thoi gian thuc
quan tric duoc tir mang luoi tram KTTV tu dong ¢ Uy hoi song Mé Cong (MRC); ngoai ra
con ¢co nhiéu phin mém chuyén moén nhu: (1) phan mém HYMOS [1] dé quan ly tong hop
s6 liu KTTV, duge st dung nhiéu @ MRC va 1ap trinh trén nén cong cu hd tro MaplInfor; (2)
phin mém Map & View [2] dugc chuyén giao tir du an WB4 dé tong hop s6 lidu tram tu
dong & Nam B9, sir dung cong cu hd trg ArcGis; (3) phan mém Hydras3 [3] dé diéu khién,
xu ly s6 lidu tram tur dong co thiét bi cua hang OTT, sir dung hinh anh ban dd tinh voi mang
ludi tram 1ap san.

O trong nudc, cong nghé WebGis dang duoc ting dung, dién hinh 1a trang web ciia h¢
thong tram do mua chuyén dung Vrain va cac nghién ctru vé quan 1y dir liéu [4]; ngoai ra, co
nhiéu phan mém chuyén mén dugc 1ap trinh trén nén cong cu hd trg ArcGIS dién hinh nhu:
(1) phan mém HydroGis [5], (2) phin mém tich hop thong tin tro gitp nghiép vu du béo khi
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tuong va hai vin cho cac Pai KTTV khu vyc phia Nam [6], (3) hé thong tich hop théng tin
thuy van va luu vuc song, tro giap nghi¢p vu du bao thuy van va quan ly cac luu vuc song
cua Bai KTTV khu vyc Nam B¢ [7], va (4) bd cong cu du bdo, canh bao sém mura, 1{i, dong
khu vue dong bang song Ciru Long [8].

Céc ng dung c6 ban d6 dugc lap trinh v6i WebGis can c6 internet dé két ndi voi may
chu, trong khi cac phan mém chuyén mén co st dung cong cu hd tro ban d6 MaplInfor hay
ArcGis . can dugc cai dat cong cu cung voi phan mém vao may tinh. Noi cach khac, cac
tinh néng vé ban do clia cac phan mém dang nay phu thudc vao cic cong cu hd tro ban dd
chuyén dung va thuong phai tra phi ban quyén, dic biét 1a ddi vai cong cu ArcGis. Mit khac,
cac tinh nang cong cu ban dd nay thuong dugc dinh sin nén d6i khi khong thé 1ap trinh theo
yéu ciu riéng.

Dé han ché duoc cac kho khan trén, giai phap méi vé ban dd dé hién thi thong tin da
duogc nghién ctru. Noi dung cta giai phap méi nay 1a nghién ctru, xay dung mot Gng dung vé
ban dd dua trén cac file hinh anh ban db nén cua khu vuc, , tung tinh theo dinh dang JPEG, c6
kha nang chay doc lap va co the tich hop vao cac phan mém chuyén mén. Vi giai phap nay,
ngoai cac chirc ning co ban vé ban dd (nhu phéng to, thu nho, di chuyén, hién thi thong tin
toa do con tro chudt, thong tin Ve tram do ...) con ¢6 mot sd chtre nang nang cao duoc lap
trinh bd sung (nhu hién thi bang s6 liéu, vé bleu dd, duong dong muc ...). Ngoai ra, giai phap
ciing giup cho viéc cai dit phan mém c6 sir dung ban do trd nén don gian va khong phai tra
phi ban quyén cho cac cong cu hd trg ban dd chuyén dung.

2. Phuong phap nghién ciru

2.1. Gioi thiéu pham vi khu viec nghién curu

Khu vuc nghién ctru thugc pham vi quan ly cia Bai KTTV khu vge Nam B véi 19 tinh
thanh (Hinh 1). Hién c6 nhiéu mang ludi tram KTTV ¢ Nam B¢ bao gom 80 tram truyén
thong va 322 tram tu dong vdi nhi€u yéu to quan trac [9].

o

N

‘ K
\ et
—

\ o 0 : . ;

Wi I L e %

\ \ Y ey

s W Lot { pred il B

o Bl 5 % - o 2

\ ) g Dwong .
Yy "“pongNai <

Binh Phudc.

CAMPUCHIA

1:P Hé linh
Long An °'%“"

Phuaube

HGig e Vinh

song\

~,_ " cfin rn 0, Vinh Long 7 Tre
e Knn,d ng N \\k\
ff. L

BIEN TAY L,

Thé Chu. |

1 Do

Hinh 1. So d6 khu vuc nghién ciru.

Thong tin duge st dung dé nghién ciru cho hién thi trén ban d 1a cac tram KTTV va sb
liéu quan trac tur cac tram do.

2.2. Phuong phap nghién curu

Phuong phap 1ap trinh may vi tinh dugc s dung dé nghién ctru, xdy dung giai phap yé
ban d6 d¢ hién thi thong tin KTTV. V61 ngdn ngir 1ap trinh Visual Basic 6.0 [10], cac diéu
khién (control), phuong thurc (method) va ham (function) co ban dugc st dung la:
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- Céac diéu khién: Picturebox (dé v& hinh anh, biéu d0) va VSFlexGrid (dé 1ap bang
thong ké sd licu).
- Céc phuong thirc va ham
+ LoadPicture ([Filename], [Size], [ColorDepth], [X], [Y] As IpictureDisp);
+ PaintPicture (Picture As StdPicture, X1 As Single, Y1 As Single, [Width1],
[Heightl], [X2], [Y2], [Width2], [Height2], [Opcode];
+ MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single);
+ MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single);
+ MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single).
C6 nhiéu loai dinh dang file hinh anh khac nhau nhu Bitmap, JPEG, GIF, PNG, TIIFT
..., mdi loai thich hop cho yéu cau riéng [11]. Giai phap vé ban dd trong nghién ciru nay chon
loai hinh anh c6 dinh dang JPEG.

2.2. Giai phap thyc hién

Giai phap hién thi thong tin trén ban dd dya trén file hinh anh ban d6 nén duoc thuc hién
theo cac budc sau day:

Budc 1: Bién tap céc file hinh anh ban dd nén cua khu vuc, tinh, huyén voi1 dinh dang
anh JPEG.

- Sir dung phan mém ban db chuyén dung Maplnfor dé bién tip cac hinh anh ban do
trén co s& cac 16p ban dd: bién gidi qudc gia, ranh gidi hanh chinh (tinh, huyén), song ngoi,
kénh rach, duong giao thong;

- Trich xuat ra céc file dinh dang hinh anh .jpg, theo ti 1& 4 x 3 (rdng x cao) vdi kich
thude 4000 x 3000 pixcel va luu trir cac file hinh ban d6 nén theo s thir ty hodc theo tén khu
vuc, tinh, huyén;

- Xac dinh toa do cua 3 goc cua ting hinh ban d6 (riéng toa do goc thir 4 con lai duogc
xac dinh theo ndi suy hinh chit nhat) va luu trit cic thong s toa do twong tmg voi tén file
hinh ban d6 vao file cau hinh.

Budc 2: Lap trinh tmg dung vé ban db véi cac tinh ning co ban nhu Bang 1.

Béng 1. Céc tinh nang co ban va giai phap 1ap trinh.

Giai phap 1ap trinh va cac diéu khién, phwong thirc, ham

TT Tinh niing trén ban do .
dwgc sir dung
1 Hién thi ban d6 — Picturebox
— LoadPicture
2 Xac dinh toa dd cua chudttrén ban —MouseMove (dé xac dinh vi tri turong dbi theo phﬁn tram chiéu
do ngang, chiéu cao ctia khung ban dd)

— Thong s6 toa do cac goc clia ban dd nén
— Hé s6 phong dai
3 Hién thi hoic phong to mot khu — PainPicture
vuc ¢6 toa do xac dinh trén ban dd  — Cac thong s6 toa do cac gbc cua ban dd nén va cua khu vuc
can hién thi hogc phéng to
4 Phong to, thu nho, di chuyén ban - PainPicture
6 trén khung ban dd — MouseMove, MouseUp, MouseDown
— Céc thong sb toa do cac goc cua ban dd nén
— Hé s6 phong dai
5 Hi_én thi bang thong tin s liéu, vé — VSFlexGrid
biéu dd trén ban do tai toa do cho  — Picturebox
trudce. — MouseMove
— Céc thong sb toa do cac goc cua ban dd nén
— Hé sb phéng dai
6  Lién két voi cac chiic niang khic — MouseMove
clia phan mém thong qua thong s6  — Thong s toa dd cac goc cia ban do nén
trén ban dd nhu tram, yéu td. —Heé sb phong dai
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3. Két qua va thao ludn

Giai phap vé ban d6 dya trén cac file hinh anh nen da dugc 1ap trinh va tich hop mot sb
phan mém dang duogc sir dung, dién hinh nhu phan mém ManuSys [12] dé chia s¢ thong tin
vé myc nudc va mua 6 cac nuoe thuoc MRC dé phuc vu du bao [13], phan mém TeleSys
[14] dé quan ly, khai thac s6 liéu tur mang ludi tram thiy van ty dong thuoc MRC, phan meém
ManOnline [15] dé téng hop s6 liéu do min & Nam B6 va bo cong cu téng hop s6 lieu KTTV
& khu vie Nam Bo [16]. Sau day 1a mot sb chuc ning cia giai phap vé ban d6 di duogc thuc
hién cho khu vuc Nam Bo.

3.1. Cac chirc nang co ban cua cong cu ban do

Giai phap méi vé ban d6 co dy du cac chirc ning co ban twong ty nhur cac cong cu ban
do chuyén dung, gom: phéng to, thu nho, di chuyén, hién thi toa do cua con tré chudt trén
ban dod, hién thi tram do v&i1 ky hi€u, hién thi tén tram ... (Hinh 2).

Hinh 2. Céc tinh nang co ban trén ban do.

Trén Hinh 2, ban d0 c¢6 cac biéu twgng tram cing voi tén tram, ¢ hop cong cu & goc
dudi bén phai va khung toa d§ ¢ goc dudi bén trai. Tén tram dugc thé hién véi cac tuy chon
khéc nhau. Toa dd con tré chudt trén ban dd duge thé hién theo don vi do, phut, giay (kinh
vi d9) hoac mét (UTM).

3.2. Churc nang thé hién sé liéu trén ban dé

S6 liéu cta tram do KTTV ¢6 thé dugc thé hién trén ban dd nhu Hinh 3.
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Theo do, két qua théng ké tong lwong mua tir ddu nim dén hét ngay 25/4/2021 & Nam
B6 duoc thé hién trén ban do tai cac vi tri tram tuwong ing.

3.3. Chikc néng thé hién cdc biéu tiong trén ban do

Céc loai biéu tuong theo chu dé c6 thé duogc thé hién trén ban d6 nhu Hinh 4.

TINH HINH KHI TUQNG THUY VAN O NAM BQ N\ TUOQNG THUY VAN O NAM BO
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Hinh 4. Tinh hinh s6 liéu tir mang ludi tram thiy van & Nam B ngay 20/4/2021.

Theo d6, tinh hinh s liéu thu nhan duogc & cac tram c6 thé duoc thé hién b?mg céc biéu
tugng hinh tron v6i cic mau sic khac nhau; tir d6 cho biét duogc tinh trang hoat dong cua tram
do. Hinh 4 ciing cho thiy cach thirc phong to nhanh tinh An Giang nhd c6 tinh ning khi di
chuyén chudt 1én tinh ndo trén ban d thi bén phai chudt co dong chir thé hién tén tinh do
(can ctr vao vj tri twong ddi ctia vi tri con tré chudt so v6i ranh gidi khép kin cia timg tinh)
va khi nhip d6i chudt tai vi tri phia trong tinh ndo thi ban d9 tai tinh d6 s& dugc phong to
theo cac thong sb toa d6 da dinh trude.

3.4. Chitc néng thé hién bang sé liéu va biéu do trén ban do
Bang thong ké s6 liéu va biéu do c6 thé hién thi trén ban do nhu Hinh 5.
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Hinh 5. Bang théng ké va biéu dd cua mang ludi tram khi tugng ty dong & Nam BO.

Hinh 5 cho thay cach thirc thé hién bang thdng ké va biéu do cac yéu té quan trac khi
tuong ty dong. Theo d6, khi di chuyén chudt 1én trén biéu twong tram (hinh tron d6 vién
vang) thi bang théng ké sb liéu cia cac yéu td quan tric hién ra véi s6 liéu méi nhét; khi di
chuyén con tré chudt trén cac dong tén yéu t ctia bang thong ké thi biéu do cua yéu té quan
tric xudt hién voi sb liéu trong thoi doan 10 ngay qua.
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3.5. Chirc ning vé dwong dong mirc

Puong dong mirc cua cac yéu to co thé dugc ve bo sung trén ban d6 nhu Hinh 6.

DO MAN LON NHAT Smax (%) .~
(01/01 - :u/wzon)

Hinh 6. Puong dong mirc vé d6 man 16n nhét nim 2020 & Nam B9.

Hinh 6 thé hién s6 liéu xAm nhap man 16n nhat nam 2020 & Nam Bg. Véi s6 liéu nay va
thong tin toa do cua céac tram, duong dong muc dd man dugc vé khi dugc lién két voi phan
mém vé dong mirc chuyén dung Suffer [17].

3.6. Chirc néng lién két véi cdc thanh phan khdc trong phan mém

Céc thao tac trén ban d6 c6 kha ning lién két v6i cac thanh phan khac trong phan mém
nhu minh hoa ¢ Hinh 7.
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Hinh 7. Méi lién két giita ban d6 v6i cac thanh phin khac trong phan mém.

Theo do, gitra ban dd va cac thanh phan khac trong phan mém (nhu bang thong ke, biéu
..) co mdi lien két, tac dong qua lai v6i nhau dé cung thyc thi khi ¢ cac thay d6i vé mang
11101 tram, té€n tram do, yeu tb quan trac
Tom lai, giai phap vé ban d6 dya tren céc file hinh ban db nén da nghién ciru va p dung
thanh cong cho cac chirc ning c6 lién quan dén ban do clia phan mém ung dung nhu da trinh
bay. Tuy vy, giai phap vé ban d6 nay ciling c6 vai han ché nhu: kha ning phong to phy thudc
vao do phan giai cua file hinh ban d6 nén, khong thé hién duoc hinh anh dang chit nhu tén
song, tén dudng ... (do chit ciing duge phong to ciing voi hinh anh) va cé sai 1éch nho vé toa
d6 so voi thuc té. Két qua thir nghiém cho thiy cac han ché nay khong dang ké so voi hiéu
qué tlr giai phap ban do nay.
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4. Két luan

Giai phap vé ban d6 dé hién thi thong tin KTTV duya trén hinh anh ban db nén c6 nhiéu
tinh nang co ban nhu cong cu ban dd chuyén dung nhu: hién thi tén tram, biéu tuong tai vi
tri tram, phong to, thu nho, di chuyén, toa do con tro chuét ... ; ngoai ra, giai phap co thé lap
trinh c4c tinh ning nang cao nhu: phong to nhanh timg tinh, hién thi bang thong liéu s6 lidu,
vé& biéu dd, v& dudng dong mirc, c6 mdi lién két vai cac thanh phan khac trong phan mém. ..
Mit khac, cac chirc ning ban d6 cta giai phap nay c6 kha nang chay doc 1ap, nhanh chéng,
khong con phu thudc vao cac cong cu hd tro ban dd chuyén dung nén cong viéc cai dat dugc
don gian va khong con lo chi phi ban quyén cta cic cong cu niy.

Két qua nghién ctru cho thdy giai phap méi vé ban d6 dé hién thi théng tin KTTV dua
trén cac file hinh anh ban d6 nén c6 kha nang ung dung cao trong thuc tién, dic biét ddi cac
cac phan mém chuyén mén c6 nhiéu ngudi st dung nham tiét kiém chi phi ban quyén cua
cac cong cu hd trg ban d6 chuyén dung.

Pong gop ciia tac gia: Xy dung ¥ tuong nghién ciru: G.V.V., N.N.D.; Viét ban thao bai
bao: G.V.V.; Chinh stra bai bao: N.N.D., N.H.H.

Loi cam on: Nghién ctru ndy mot phan két qua ctia dé tai nghién ctru khoa hoc cap Bo Tai
nguyén va Moi truong: “Nghién ctru, xay dung hé thong ting cuong ning lyc thong tin khi
tuong thuy van phuc vu cong tac du bao, phong chéng thién tai & khu vuc Nam Bo”, ma sb
TNMT.2018.05.15.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Abstract: Showing information on map is a common way for hydro—meteorological
network management and forecasting softwares. However, most of these softwares are
designed on professional map tools such as WebGis, Maplnfor, ArcGis, etc., with expensive
license fee. Therefore, research proposed a new solution to show information on map based
on JPEG images and is able to run dependently without supporting map tools. Applying this
solution for some softwares, the results showed that this map solution can perform not only
basic functionalities such as zoom in, zoom out, move, mouse co—ordinates but also
advanced functionalities such as to display data statistics table, graph, contours, etc. The
results also showed the practicality of proposed map solution in programming, especially
for multi—users software in order to save license costs.

Keywords: Map; Hydro—meteorological; Showing information on map.



