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Tém tit
Bién Déng la khu viee ¢6 heu heong hang hdi 16n va bi danh hudng béi nhiéu con
bdo, cho nén hoat déng tim kiém ciru nan hang hai cé vai tré vé cing quan trong.
Trong nhitng ndm gan ddy, céng tac tim kiém ciru nan hang hai & Viét Nam da phdt
trién nhanh do iing dung cdc tién bé cia khoa hoc céng nghé, ddic biét la cong nghe
H¢ thong tin dia ly (Geographic Information System - GIS). Voi su phat trién nhanh
clia cdc nén tang mé, cong nghé GIS da dwoc trién khai trong nhiéu linh vuc khéc
nhau nhw quan ly tai nguyén thién nhién, quan ly khodng san, quy hoach do thi, ...Cong
nghé GIS giiip cho cdc hoat ddng tim kiém ciru nan hang hai tré nén hiéu qua hon.
Tuy nhién, trong hoat d‘ong tim kzém curu ngn hang hai o Viét Nam, viéc ung dung cong
nghé GIS md nguon mé van con rdt han ché. Béi vay, trong nghién ciru nay, nhém tac
gid sé trinh bay mét giai phdp iing dung cong nghé GIS ma nguon mé dwa trén cdc nén
tang QGIS, PostGIS, MapWinGIS, Skyfield cho viéc xdy dyng hé thong hé tro tim kzem
cieu ngn hang hai o Viét Nam. Két qua nghién ciru da thé hién tinh kha thi cua cdc nén
tang GIS md nguon mé trong viée trién khai ing dung thiee té.
Tw khoa: GIS ma ngué)n mé; Tim kiém cau nan hang hai; QGIS; PostGIS;
Skyfield; MapWinGIS.
Abstract

Open source geographic information system applications for maritime search and
rescue operations

The Vietnam East Sea has large maritime traffic and often affected by many
storms, thus, maritime search and rescue activities play an extremely important
role. In recent years, maritime search and rescue operations in Vietnam has rapidly
developed due to the application of advances in science and technology, especially
Geographic Information System (GIS) technology. With the rapid development of open
platforms, GIS technology has been deployed in many different fields, such as natural
resource management, mineral management, urban planning, etc. GIS technology
makes maritime search and rescue operations more efficient. However, the application
of open source GIS technology in maritime search and rescue activities in Vietnam is
still very limited. Therefore, the application of open source GIS (e.g., QGIS, PostGIS,
MapWinGIS, Skyfield) for building a maritime search and rescue support system in
Vietnam was proposed in this study. The research results demonstrated the feasibility
of open source GIS platforms in implementing practical applications.

Keywords: Open source GIS; Maritime search and rescue; QGIS; PostGIS;
Skyfield; MapWinGIS.
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1. Pit van dé

Bién Dong 1a mot trong nhiing tuyén
duong hang hai quan trong nhat thé gidi.
Thoi gian gan day trén ving Bién Pong s6
vu tai nan, su c6 hang hai gia tang do cac
hoat dong van chuyén, khai thac hai san,
dau khi, du lich, quoc phong va an ninh.
Theo bdo cdo hoi nghi rat kinh nghiém
cong tac tim kiém ctru nan (TKCN) hang
hai, trong 8 thang diu nam 2019 toan
quéc xay ra 514 vu vé6i 2742 nguoi, 317
phuong tién gap nan, 1am chét 57 nguoi,
mét tich 101 nguoi, bi thuong 141 ngudi
va chim 132 phuong tién. Cong tdic TKCN
da cou dugc 431 vu/vdi 2584 nguoi, 1472
phuong tién [7]. Hi€u qua cua cong tac co
y nghia rat quan trong, gitp dam bao an
toan sinh mang con nguoi, tai san; 1a nghia
vu, trach nhiém cia mot quéc gia ven bién
va mang y nghia khang dinh chii quyén
hang hai ctia T6 qudc. Viée t6 chuc tét cac
hoat dong TKCN hang hai dem lai sy an
tam cho tau thuyén hoat dong trén khu vuc
bién; 1a trdch nhiém cta Viét Nam va dam
bao uy tin cho Qudc gia. Hién nay, cong
tac TKCN & Viét Nam con ggp nhiéu kho
khan do viéc ung dung cac tién bd khoa
hoc cong nghé, dac biét la nén tang Hé
thong tin dia ly (Geographic Information
System - GIS) con han ché. Cong nghé
GIS c6 kha nang manh mé trong viéc biéu
dién va phan tich dir liéu dia ly s& ho tro
cong tac TKCN tré nén nhanh chdng,
hi¢u qua va chinh xac hon,...

Hoat dong TKCN hang hai rit quan
trong cac nhi¢m vu lién quan dén nhan
vién, tau thuyén, may bay truc thing
trong cac diéu kién thoi tiét bat loi, doi
hoi viée tim kiém phai nhanh chéng. Nam
2010, Salvatore Aronica va nnk da trinh
bay mot img dung co thé trién khai trén
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tau va c6 thé yéu cau ciru hg, 1ap lich hiéu
quéa phuc vu cong tac ctru nan. Ung dung
da dugc thuc hién nhu mot hé thong da
tac ttr m& va phén tan, dugc trién khai trén
cac phuong tién ctru ho cling nhu trén mat
tram hang hai dét lién cua Luc lugng bao
vé bo bién Y. Day 1a hé thng phirc tap
dugc thiét ké va phat trién dé dbi phé véi
nhiing cac van dé trong mot kich ban ting
dung thyc té. Phan cimg ctia hé théng bao
gém cac thiét bi lién lac vo tuyén, GPS
may thu va cong cu tim huéng v tuyén
(RDF). Phan mém mét phﬁn duoc cau tao
bai mot hé théng da tac tir vai yéu cdu cac
tinh nang nhu kha nang mé rong, tinh mé,
khé nang chiu 16i va do tin cay cao. Hé
thong phan mém dugc trang bi tinh ning
truc quan hoa tich hop vdi GIS c6 kha
nang hién thi vi tri du doan cua tau duge
tim kiém, vi tri ciia cac don vi tim kiém va
thong tin ké hoach tim kiém trén nén ban
dd sb. Giao dién GIS cung cép kha ning
hién thi ban db bién va duong bd bién véi
kha nang du doan vi tri cia chiéc thuyén
gip nan dang hoat dong. Hé théng phan
mém nay dugc phat trién dua trén cac thu
vién GIS mi ngudén mé nhu OpenMap
dé biéu dién cac hoat dong co lién quan
dén hai dd ¢ toa 40 WGS84, cho phép dé
dang thé hién toa do dia ly cta cac dang
hinh hoc nhu diém, duong, vung trén nén
ban d6 sb. Co s dit liéu (CSDL) cua
hé théng s& dugc trién khai trén Apache
Derby nhung phét trién trong tuong lai
c6 thé duge thuc hién trén cac hé quan
tri CSDL ma nguén mé nhu MySQL hozc
PostgreSQL [15]. Hinh 1 1a minh hoa kién
tric ctia hé thong va giao dién hd trg GIS
trong nghién ctru cua Salvatore Aronica.
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Hinh 1: Kién triic ciia hé thong va giao dién hé tro GIS

Céc tng dung ctia GIS da cho thay
nhitng loi thé to 16n cia né trong viéc
biéu dién, phan tich dir liéu khong gian
dia ly. N6 ciing di cho thiy mot tiém
ning quan trong trong viéc hd tro ra
quyét dinh ddi véi cac truong hop khan
céip nhu xu ly cac su cd, su vu hang hai.
Nim 2010, Liao Gouxiang da phat trién
phan mém SARGIS dya trén GIS nhim
cung cap thong tin cho cac dich vu TKCN
hang hai. SARGIS 1a h¢ théng bao gém
CSDL hd trg TKCN va phan mém gom
nhiéu mé dun. CSDL bao gdém céc 16p
dir li¢u thong tin dia ly, dir liéu TKCN,
dir liéu méi truong dai dwong nham cung
cip thong tin can thiét cho cac hoat dong
tmg phé TKCN. M6 dun trdi dat c6 thé
ude tinh sy phan bd khong gian, thoi gian
va quy dao cua cdc muc tiéu bang cach
sit dung mo hinh phan bé Monte Carlo,
trong d6 dong thay triéu, dong hudng gi6
va dong chay xa bd di dugc tinh dén. M6
dun 1ap ké hoach TKCN c6 thé hd trg chi
huy trong viéc xac dinh khu vuc tim kiém
va phan b cac don vi TKCN. Tat ca cac
thao tic quan ly, du bdo va hd tro ra quyét
dinh vé TKCN déu duge tuong tac dua
trén GIS nham truc quan hoa cho cac hoat
dong khan cap trong dich vu TKCN hang
hai. Viéc st dung GIS cho phép hé thdng

dé dang quan ly dit liéu va truc quan héa
thong tin dau vao, ddu ra. Nhidu chuc
nang tng dung can thiét nhu mé dun quan
ly tai nguyén TKCN, m6 dun du doan su
troi dat, mo dun lap ké hoach TKCN da
dugc phét trién tich hop trong hé thdng.
Tat ca nhitng didu nay nham muyc dich
cung cdp mot cong cu hd tro quyét dinh
cho cac dich vu khan cdp TKCN hang hai
[5]. Hinh 5 12 minh hoa mé hinh céu trac
hé théng SARGIS.
| (@) (8

==

18 \ User |_'s;r J
I I pid I
| Graphical User Interface (GUT) |
[ Geographic Information System (GIS) l
— = = =
Z~ 71
I \./
[Dstress
R E \RI Targets SAR Onl Spall
“::"u;::" D Planning Resporse
. “\:_‘.jr‘ Prediction Module Module
. Module
- 7
/\
SN

_— c___)g o) |
eographic Vesse
SAR Resources Movement Environment
Database Databose
e o IR

| et | | Deabe
- — S~
Hinh 2: Mé hinh ciu triic hé thong
SARGIS

Ngoai ra con nhiéu cac nghién ciu
khac nhu: Thomas M Kratzke va nnk
(2010) da nghién ctru vé nén tang cong
nghé ciia Hé thong 1ap ké hoach t6i uu
TKCN (Search and Rescue Optimal

»
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Planning System - SAROP) [16]; Dario
Medic, Anita Gudelj (2019) da nghién
ctru vé hé théng TKCN hang hai & Croatia
dua trén su tich hop cua phuong tién bay
khong nguoi 14i [1]; Irene Abi-Zeid va
nnk (2019) da nghién ctu vé Hé hd tro
ra quyét dinh cho Lap ké hoach Hoat
dong Tim kiém va Ctu nan Hang hai o
Canada [3]; Marzena Malyszko (2022) da
ung dung Logic mo trong viéc luya chon
cac don vi TKCN hang hai [6],... Khong
nhitng thé, trén thé gidi hiéu nay ciing ¢6
mot sd cac hé thong 16n ung dung cong
nghé GIS trong cdc hoat dong TKCN
hang hai nhu Hé thong 1ap ké hoach tdi
wu hd trg TKCN (Search and Rescue
Optimal Planning System - SAROPS),
Hé thong tng phoé va TKCN (Search and
Rescue Model and Response System -
SARMAP), Hé thong thong tin TKCN
(Search and Rescue Information System
- SARIS).

O Viét Nam, cling c6 mat s6 céc cong
trinh nghién ctu khoa hoc 1ién quan tGi
viéc ing dung céc cong nghé khac nhau
nhim dua ra giai phap hd tro cac hoat
dong TKCN hang hai. Mdi cong trinh
nghién ctru da dé cap, giai quyét nhiing
van dé cu thé ¢ nhiéu khia canh khac
nhau. Nam 2014, Nguyén Qudc Trinh
va nnk da trinh bay phuong phép va mot
s6 két qua mo phong chuyén dong troi
ctia vat thé ¢ khu vuc Bién Dong. Trong
nghién ctru nay, nhom tac gia da st dung
phuong phap mé phong Monte Carlo dé
du bao quy dao di chuyén cia vat thé véi
viéc sur dung céac thong tin dir li€u dau vao
gom gi6 va dong chay trén khu vuc Bién
Pong [9]. Nam 2018, Nguyén Dirc Dinh
va nnk da Ung dung cong nghé thong tin
trong hd tro tinh toan vi tri chuan, xac dinh
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khu vuc tim kiém va xay dung ké hoach
TKCN hang hai. Trong nghién ctru nay,
nhém tac gia trinh bay tong quan vé cac
budc tién hanh hoat dong TKCN hang hai
nhu quy trinh x4y dung ké hoach, phan
tich va xac dinh céc ndi dung tinh toan
c6 thé thyc hién ty dong bang phan mém.
Hé théng hd trg TKCN ma nhém tac gia
da phat trién duoc dya trén cic nén tang
thuong mai I6n nhu ArcGIS, Microsft
SQL Server [8]. Nam 2019, Pham Ngoc
Ha va nnk da dé xuat mo hinh hé théng
hd tro cong tac TKCN cho ving bién Viét
Nam cé két ndi internet. M6 hinh nay
dua trén hé théng vé tinh VSAT (Very
Small Aperture Terminal). H¢ théng vé
tinh nay giup viéc két ndi internet hang
hai tro 1én d& dang va phd bién hon. Mot
may tinh trén tu c6 thé gui email, truy
cap web, thoai, fax... nhu mdt van phong
trén bo. Dé tang hiéu qua hd trg cua hé
théng, viéc tinh toan chinh xic do léch
chuin cua dit liéu thoi tiét, dong chay 1a
diéu can thiét ciing nhu viéc thu thap day
du, chi tiét cac dir liéu tau TKCN trong
cac diéu kién thoi tiét khac nhau [11].
Ngoai ra con cac nghién ctru khac nhu Lé
Vii Hong Hai (2021) da tmg dung cong
nghé GIS ma ngudn mé trong xay dung
CSDL khong gian hé trg cong tac TKCN
trén bién [4]; Nguyén Sach Thanh (2022)
da nghién cru va moé phong su chuyén
dong cua cac vé tinh vién tham dua trén
dir liéu tap phan tir hai dong [10]. Nhan
théy, V61 sy phat trién manh mé& cta cong
ddng GIS ma ngudn mo, ciing nhu vai trd
quan trong cua cong nghé¢ GIS trong cac
hoat dong TKCN hang hai, nhém tac gia
da dé xuét giai phap ing dung cong nghé
GIS mé trong hoat dong TKCN hang hai
0 Viét Nam.
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2. Phwong phap nghién ciru va
giai phap
2.1. Phwong phdp nghién ciru

Trong nghién ctru ndy, nhom tac gia
dd su dung mot s6 phuong phap nghién
ctru nhu:

- Phuong phap phan tich, tong hop:
Phan tich, tong hop cic nghién ciru trong
va ngoai nudc lién quan dén cic nén tang
GIS ma ngudn mé nhu Skyfiled, QGIS,
PostGIS, MapWinGIS va tng dung GIS
trong cong tic hd trg TKCN hang hai
nham xay dung giai phap tng dung GIS
ma ngudn ma trong hd trg TKCN hang hai.

- Phuong phap thu thap s6 liéu: Thu
thap cac s6 liéu, tai liéu, dit liéu, lién quan
t6i cdc qua trinh hd trg TKCN hang hai
nhu cdc 16p dir liéu nén dija ly (ranh gi6i
qudc gia, duong phan dinh lanh hai, ranh
gidi cdp tinh, dudng bo bién,...); cac 16p
dit liéu hd trg TKCN (hé thong cang bién,
hé thdng cac diém tranh tra bio, hé thong
dai thong tin duyén hai,...).

- Phuong phép GIS: Str dung nén tang
GIS ma ngudn mo trong viéc xdy dung
CSDL khéng gian hd trg TKCN hang hai,
phan tich khong gian céc 16p dir li€u trong
cac hoat dong hd trg TKCN hang hai.

- Phuong phép phan tich va thiét ké
hé thong: Phan tich thiét ké cic mo hinh
xtr ly CSDL khoéng gian hé trg hoat dong
TKCN; thiét ké, xdy dung cic ludng dir
li¢u, mo6 hinh chic nang, giai phap cua
hé thong hd trg TKCN hang hai dua trén
cong nghé GIS ma ngudn mé.

- K¥ thuat lap trinh: St dung cac
ngon ngir 1ap trinh khac nhau nhu Python,
C#, SQL; két hop véi cac nén tang dia
khong gian mi ngudn md nhu Skyfiled,
MapWinGIS, PostGIS dé xdy dung thu
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nghiém GIS m¢ hd trg TKCN hang hai.

Trong qué trinh nghién ctru, diém
dic biét 13 nhém tac gia da tim hiéu va
khai thac mot s6 nén tang hé thong tin
dia ly mo nhu Skyfile, QGIS, PostGIS,
MapWinGIS.

Skyfield 1a thu vién tinh toan vi tri
cua cac ngoi sao, hanh tinh va v¢ tinh
xung quanh Trai dat. Cac két qua xir ly
cua Skyfield phu hgp véi cac vi tri do Dai
quan sat Hai quan Hoa Ky va Nién giam
thién van. Thu vién Skyfield dugc xay
dung bdi ngdén ngit Python va qua trinh
cai dat Skyfield khong can bat ky trinh
bién dich nao. Skyfield ho trg Python 2.6,
Python 2.7 va Python 3. Thu vién Skyfield
duoc st dung dé xdy dung phan mém hd
tro tim kiém dir 1iéu anh vé tinh vién tham
hd trg hoat dong TKCN hang hai.

MapWinGIS tang
C++ mi ngudn mé, mién phi dya trén
ActiveX Control va API duoc sur dung
dé 1ap trinh cac tng dung vé GIS. Thu
vién MapWinGIS ciing c6 thé thém vao
cac Windows Form trong cac ngon ngir
1ap trinh nhu C#, Visual Basic. Thu vién
MapWinGIS duoc sir dung dé phat trién
tmg dung GIS hd tro viéc biéu dién, truc
quan hoa cac 16p dit liéu nén dia ly, hai dd
phuc vu cong tdc TKCN hang hai.

QGIS (Quantum GIS) 1a bo phan
mém hé thong tin dia Iy md nguén mo
chay trén cac hé diéu hanh Linux, Unix,
Mac OS va Windows. QGIS hd trg cac
dinh dang raster, vector va CSDL khong
gian. QGIS ciing hd tro xur ly s6 liéu truc
tiép tir GPS va hd tro xtr 1y s6 liéu thyc
dia. Trong m6 hinh gidi phap dugc thuc
hién trong nghién ctru nay, QGIS duogc
str dung dé xay dung, bién tap cac CSDL

la mot nén
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khong gian ho trg hoat dong TKCN hang
hai dua trén viéc két noi v6i PostGIS [13].

PostGIS 1la CSDL khéng gian
dugc tich hop trong hé quan tri CSDL
PostgreSQL. PostGIS c6 kha nang ho tro
cac doi tuong dialy, cho phép thuc hién cac
truy van khong gian trong SQL. Nhiéu san
pham phan mém c6 thé sir dung PostGIS

= W Ponsis
= = chen

E public
behgs_p
bdbp_p
cangbienp
abp
cue_hang hai
tuc_kn
dsi ttdh_p
ixhandia

ubnd_tinh_p
vungbien- edding
worldmap

v = postgres

P = OSDNA
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lam CSDL backend nhu GeoServer,
GeoNetwork, OpenStreetMap, Carto,...
V6i mé hinh hé théng ma nghién ctru s&
dé xuat, PostGIS duoc sir dung dé luu
trit cic CSDL khong gian hd trg TKCN
hang hai [12]. Hinh 3 1a minh hoa céch
biéu dién dit li¢u GIS dua trén PostGIS
va QGIS.

Hinh 3: Minh hoa cdch biéu dién dit ligu GIS dwa trén PostGIS va QGIS

2.2. Gidi phap

Dua trén nghién ctru vé cac nén tang
GIS ma nguén mé va két hop mot s6 hoat
dong ho trg TKCN hang hai ¢ Viét Nam,
nhdm tac gia da xay dung dugc mo hinh
giai phap tng dung GIS mi ngudén mo
trong hd trg hoat dong TKCN hang hai
nhu trén Hinh 4.

Hé théng GIS mi ngudn mé hd trg' TKCN hang hai

Hé théng phin mém Hé théng CSDL

Phin mém ho trg
Bm kiém diF ligu
anh vé tinh

MapWInGIS, PostGIS, Skyfield, QGIS

Ngén ngir phat wién C#, Python

HE BIEU HANH WINDOWS

Hinh 4: M6 hinh gidi phdp vrng dung GIS
md nguon mo trong ho trg TKCN hang hai

V6i mé hinh giai phap nay, hé théng
hd trg hoat dong TKCN hang hai bao
gom: hé thong phan mém va hé thong
CSDL khong gian. Ca hai hé thong nay
déu dugc phét trién dua trén cac nén tang
ma nguén mo nhu MapWinGIS, PostGIS,
Skyfield, QGIS.

Hé théng phan mém bao gdm phan
mém hd trg quan ly, xdy dung kich ban
TKCN va phan mém hd trg tim kiém dir
liéu anh vién tham. Hé théng CSDL bao
gém: CSDL nén dia Iy va CSDL hd trg
TKCN hang hai.

2.2.1. Hé théng CSDL

CSDL nén dia 1y bao gém cic 16p
dir liéu nhu ranh gi6i quéc gia, ranh gi6i
cac dao, duong phan dinh lanh hai,...con
CSDL hé trg TKCN hang hai gém céc 16p
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dr liéu nhu Bo d6i bién phong, 16p dit licu
Canh sat bién, 16p dit liéu Bo chi huy Quan
su cac tinh, 16p dir liéu Cuc hang hai, 16p
dir liéu hé thong dai thong tin duyén hai,
16p dit lidu hé thdng cang bién, 16p dit liéu
Cuc kiém ngu, 16p dir liéu khu neo dau
tranh tr bao, 16p dir liéu Uy ban nhan dan
céc tinh, 16p dit liéu hé thong cang bién,
16p dir li¢u khu neo dau tranh tri bao. Qua
trinh xay dung, bién tap hé théng CSDL
nay dua trén cac nén tang QGIS, PostGIS

va cac quy dinh 26/2014/TT-BTNMT cua
B0 Tai nguyén va Méi truong. Hinh 5 bén
trai 1d mo6 hinh CSDL hé trg TKCN hang
hai. Hinh 5 bén phai 1a m6 hinh CSDL
nén dia ly. Hé thong CSDL nay duoc ké
thtra tor nghién cuu “xady dung co sé dir
liéu khong gian hd trg tim kiém ctu ho
clru nan trén bién dya trén GIS ma nguén
m¢” ciia nhdm tac gid da dang trén tap
chi Khoa hoc va Cong ngh¢ Pai hoc Thai
nguyén, s6 226(02) nim 2021.

cosaf thuyhed islandsd
ma ma ma

Hinh 5: M6 hinh CSDL hé tro TKCN hang hdi va CSDL nén dia Iy

2.2.2. Hé théng phan mém

Phan mém hd tro quan 1y, xdy dung
kich ban TKCN (goi tit SARMS) bao
g6m hai nhém chtrc nang chinh 1a quan ly
cac CSDL khong gian dia ly va xay dung
kich ban TKCN. Nhém chire nang quan ly
s& hd trg qua trinh tim kiém, phan tich cac
16p dir liéu ho trg cac hoat dong TKCN
nhu truy xuét thong tin vé céc hé thong
dai thong tin duyén hai, cac khu tranh
tra bdo gan nhat,...Nhém chirc ning xay
dung kich ban TKCN lai tap trung vao
muc dich chinh 1a cac hoat dong lién quan
téi kich ban TKCN nhu xay dung kich
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ban, hién thi pham vi tim kiém trén nén
dir liéu ban do s6, quan ly cac thong tin vé
kich ban TKCN,...Hinh 6 bén trai 1a mé
hinh chtrc nang cua phan mém SARMS.
Phan mém hd tro tim kiém dit li¢u
anh vé tinh (goi tat SISS) nham muc dich
xéc dinh nguon dit liéu anh vé tinh c6 sin
cho mot khu vuc cAdn TKCN. Dé hd trg
tim kiém dit liéu anh vé tinh, phan mém
can phai tinh toan dugc quy dao cua céc
vé tinh vién thdm theo thoi gian thuc va
thoi gian bat ky. Viéc tinh toan nay, nhom
tac gia da dya trén ngudn dit liéu thong tin
tap phan tir hai dong (Two Line Element
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- TLE). Pay la dinh dang dir liéu ma hoa
danh sach cac phan tr quy dao cua vat thé
quay quanh Tréi dat tai mot thoi diém nhat
dinh. Tap phan ti hai dong (TLE) bao
gdm céc phan tir mi ASCII hai dong véi

Nghién ciru

69 cot, co thé duoc st dung cung véi mo
hinh quy dao SGP4/SDP4 cia NORAD
nham xac dinh vi tri va van tdc cua vé tinh
[2]. Hinh 6 bén trédi Ia m6 hinh chirc ndng
ctia phan mém SISS.

Hinh 6: Mé hinh chivc néng ciia hé thong phan mém hé tro TKCN hang hdi duwa trén GIS
md nguon mo

3. Két qua nghién ctru va thao luin
3.1. Két qud nghién civu

Dua trén cac nén tang GIS ma ngudn
mo nhu MapWinGIS, QGIS, PostGIS,
Skyfield vdi cac k¥ thuat 1ap trinh ngén
ngtt C#, Python nhom tac gid da xay dung
thir nghiém hé thong co ban nhim hd trg
hoat dong TKCN hang hai khu vyc bién
Viét Nam. Hinh 7 minh hoa giao dién
chinh cua phan mém hd trg TKCN hang
héi va hinh 8 minh hoa mot s giao dién
chtirc ndng nhu thanh cong cu thuc hién
twong tac ban do sd, chirc nang xay dung
kich ban TKCN. Véi phan mém SARMS,
céc chirc ning chinh bao gdm:

- Nhom chure ndng tuong tac véi ban
d s6: phong to, thu nho, do khoang cach,
do dién tich, xem thong tin,...

- Nhém chtre nang quan ly CSDL
khong gian hd tro TKCN: biéu dién

cac lop dir li€u, cap nhat dir liéu, Xuét
dir li€u,...

- Nhéom chuc nang xdy dung kich
ban TKCN: tao mdi tinh huéng, cap nhat
tinh huéng, biéu dién tinh hudng trén nén
ban dd sd,. ..

Vi phan mém SISS, céc chirc ning
chinh bao gom:

- Chtc nang cap nhat CSDL (TLE)
clia cac vé tinh vién thim: Ngudn dir liéu
nay c6 thé duoc tai vé tir dia chi https:/
www.celestrak.com/NORAD/elements/.
Day la tap tin dinh dang .txt, luu trit thong
tin TLE cua cac vé tinh vién tham.

- Chure nang thiét 1ap ché do hién thi
quy dao vé tinh: Chirc ning nay s& thiét
1ap viéc lua chon vé tinh dé hién thi va mo
phong chuyén dong trén ban do so.

- Chirc ning mé phong sy chuyén
dong cua quy dao v¢ tinh: Chirc nang nay
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Nghién cuu

thuc hién viéc biéu dién quy dao va su - Lua chon quy dao vé tinh trong tham
chuyén dong cua vé tinh gia TKCN (hinh 10): Thuc hién viéc tim
- Nhém chirc nang twong tac vGi ban kiém cac nguodn dit liéu vé tinh nao phu
dd s6: phong to, thu nho, do khoang cach, hop véi cac diéu kién TKCN (bao gdbm
do dién tich, xem thong tin... pham vi tim kiém va thoi gian tim kiém)

- & %

[FENEOX t+ & - rYDm & & B

\

Hinh 8: Minh hoa mét sé giao dién chirc ning

Hinh 9 minh hoa mét s6 giao dién mot phan quy dao chuyén dong cia céac
phan mém SISS. Trong d6, hinh bén trai  vé tinh VNREDSAT 1, PLEIADES 1B,
thé hién giao dién chinh, hinh bén phai la LANDSAT 8§, WORLDVIEW 2.
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Nghién ciru

Hinh 9: Minh hoa mét so giao dién phan mém hé tro fim kiém dir liéu anh vé tinh

Tim kiém vé tinh -

Luia chon vé tinh

[ Deimos-2 [ VNREDSat 1 [] Pleiades 1A [ Wordview-1

[ GeoEye 1 (] THEOS [ Pleiades 18 [] WoddView-2

[] eroS B [ Gokturk 2 [ spoTe [] WoddView-3

[] FomoSat-5 [] koMPsaT3 [ SPOT7 [] TeLEOS1

Pham vi tim kiém

Vs | vidoway [ ]

Kendogn) | kehdos ||

Thidk L khodng théi gian tim kiém

TR —
T —

En

Hinh 10: Minh hoa giao dién chirc ndng Lwa chon quy dao vé tinh trong tham gia TKCN

3.2. Thao lugn

Tl két qua nghién ctru ¢6 thé thay:

- Véi sy phét trién cta kinh té bién
cling nhu su bién d6i khi hau ngay mot
tang, cong tdc TKCN hang hai tr¢ thanh
thach thirc ciia moi qudc gia bién trén thé
gidi, trong d6 c6 Viét Nam. Dé ¢ thé dat
dugc hi¢u qua cao trong cac hoat dong
TKCN hang hai thi viéc ing dung khoa
hoc cong nghé 13 diéu quan trong va cap
thiét hién nay, dac biét l1a trong cudc cach
mang cong nghé lan thir 4. Trong do, cong
ngh¢ GIS 1a mot trong nhiing cong ngh¢

quan trong da va dang dugc Ung dung
manh mé cho cac hoat dong TKCN hang
hai.

- Cac nén tang GIS mi ngudn mé
ngdy cang phat trién, khong chi phi hop
voi cac du an nghién ctru khoa hoc ma con
rat phi hop trong céc linh vuc san xuit quy
md khac nhau béi kha nang linh dong, tuy
bién va chi phi thip. Day dang la mot trong
nhitng xu hudéng dugc ung dung trong
nhiéu linh vuc khac nhau trong d6 c6 linh
vuc TKCN hang hai nham hd tro trong qui
trinh quan 1y, san xuét,... hd trg phat trién
kinh té - x4 hoi, quéc phong - an ninh.
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Nghién cuu

- Két qua nghién ctru nay da dugc
trinh bay tai Trung tdim Qudc gia diéu
hanh Tim kiém ctru nan va dugc danh gia
c¢6 kha nang tmg dung trong mot s6 hoat
dong cu thé. Vi viée tiép tuc phét trién
céc yéu cau bd sung vé nghiép vu, cac nén
tang GIS ma ngudn mé hoan toan co thé
dap tng cac yéu cau phirc tap hon trong
cac hoat dong TKCN hang hai.

4. Két luan

Két qua nghién ctru dd cho thiy mé
hinh giai phép tmg dung dua trén cic nén
tang GIS mi ngudn mé trong hd trg cac
hoat dong TKCN hang hai ¢ Viét Nam la
mot trong nhitng cach tiép can hop 1y, phu
hop hién nay. Vi giai phap mo, ching
ta hoan toan ¢ thé chii dong trong viée
phat trién hé thong mot cach tity bién cao,
linh hoat, chi phi thap va diéu dic biét 1a
ting budc 1am chii dugc nhitng van dé cdt
16i cua hé théng. Nghién ctru ndy da xay
dung thir nghiém phién ban dau tién cia
hé théng hd trg TKCN hang hai dya trén
GIS va c6 thé duge ap dung & mot b co
quan chtrc nang c6 lién quan. Tuy nhién,
dé dam bao duoc mot cach hoan thién
va déy du cac yéu cau nghi¢p vu thuc té
cua cac hoat dong TKCN hang hai, nhém
nghién ciru da va dang tiép tuc phat trién
mo rong cac chirc nang cia hé thong nhu
tich hgp kha nang mo phdng tréi dat vat
thé, tiry chinh kha ning xay dung kich ban
TKCN, tich hop véi cac nén tang vién
tham nham x4y dung hé thong tin tich hop
hd trg TKCN hang hai.
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