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Ngay nay, sw két hop cdc cong nghé thuwc té do va hé théng thong tin dia Iy dang
la mét trong nhitng gidi phdp hiéu qua nham xdy dwng mét khéng gian do cé day di
cac thong tin thuoc tinh va khong gian, phut hop cho cac hoat dong nghién cuu khoa
hoc, quan 1y quy hoach dé thi, gido duc, quéc phong - an ninh,... Trong nghién ciru
nay, nhém tac gia xin trinh bay vé cong cu dwoc phdt trién dya trén cdc nén tang hé
thong théng tin dia Iy va thiee té do md nguon mé nhie QGIS, Unity, Blender nham ho
tro hoat dong tham quan ao khuén vién Hoc vién Ky thudt qudn su, mot trong nhirng
truong dai hoc ky thudt téng hop l6n cua Qudn doi va Nha nudc.
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Abstract
Building a tool to support virtual tours of the Military Technical Academy campus
based on open Geographic Information System and virtual reality frameworks
Nowadays, the combination of virtual reality technology and geographic
information systems is one of the effective solutions to build a virtual space with full
attribute and spatial information, suitable for scientific research activities, urban
planning management, education, and national defense - security,... In this study,
the group of authors would like to present a tool developed based on open source
Geographic Information System and virtual reality platforms such as QGIS, Unity,
and Blender to support virtual tours of the Military Technical Academy campus, one
of the major technical universities of the Viethamese Army and Government.
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1. Pit van dé hinh anh dugc hién thi trén man hinh
Thuc té o hay thuc tai 4o (Virtual thong quahé thong kinh 3D, cung vdi cdc
Reality - VR) la thut ngir dung dé chi gidc quan khac nhu &m thanh, xtic gidc,...
cong nghé moé phong bang mdy tinh ma nhiam tao ra mot thé giGi chan thuc. Cong
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nghé VR duoc phat trién vao nhimg nim
1960 khi chiéc kinh VR dau tién do ky
su nguoi My Ivan Sutherland tao ra cho
quan d6i Hoa Ky [1]. Ké tir cudi nhiing
nam 1980, cong nghé¢ VR da budc vao
thoi ky phat trién nhanh chéng. Nhiing
nam 1990, cong ngh¢ VR dugc dinh hinh
16 nét hon va c6 budc phat trién manh
mé, nhét 1a 6 Hoa Ky, Chau Au va mot s6
quoc gia khac trén thé gidi. Nhitng thanh
tuu méi nhat cua cong nghé thong tin, bao
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gdm cong nghé may tinh, cong nghé xu ly
hinh anh, cong ngh¢ da phuong tién, cong
nghé cam bién va cong nghé mang, da
dugc tich hop vao cong nghé VR, nhim
cung cip mot cong cu manh mé dé nguoi
dung trai nghiém thé gidi 4o va da tro
thanh mot cong nghé dugc st dung rong
rai. Hé thdng VR bao gom cac thanh phan
nhu: Phan mém va co sé dit liéu, cac thiét
bi dau vao, cac thiét bi d4u ra, nguoi dung
va phan cting nhu minh hoa dudi day [7].
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Hinh 1: Minh hoa cdc thanh phén ciia hé thong VR [7]

Ngay nay, cong nghé VR dang dong
mot vai trd quan trong trong cudc cach
mang cong nghiép 1an thi tw va chuyén
d6i s6. Cong nghé VR dugc ung dung
trong nhiéu linh vic khac nhau nhu: Kién
tric, bat dong san, giai tri, du lich, gido
duc - dao tao, tai chinh, thuong mai, quéc
phong, an ninh.

Hé thdng thong tin dia ly (Geographic
Information System - GIS) 1a mét hé thong
dua trén may tinh dugc thiét ké dé thu thap,
luu trir, thao tac, phan tich va trinh bay dit
liéu khong gian dia ly. Su ra doi cia GIS
duoc danh dau boi Roger Tomlinson, mot
nha dia ly nguoi Canada vao nhitng ndm
1960. Tomlinson da phat trién hé thong
thong tin dia ly cho chinh phu Canada
(Nigel Waters, 2017). Hién tai, GIS da tr¢
thanh mot phan khong thé thiéu ciia nhicu

nganh va linh vure, bao gdm quy hoach d6
thi, quan 1y méi truong, tmg pho khén cap,
giao thong van tai, nong nghi€p va phan
tich kinh doanh,...

Viéc ung dung cac cong nghé GIS va
VR trong céc hoat dong tham quan do da
va dang dugc nghién ctru trén thé gidi va
¢ Viét Nam. Nam 2019, Emmanuel cung
céc cong su da thiét ké va phat trién Gmg
dung di dong nham hd trg hoat dong tham
quan khu vuc trang trai nghién clru va
giang day cia Pai hoc Landmark dua trén
cong nghé VR. Viéc xdy dung hé thong,
doi hdéi nhom nghién ctou phai 1ap ban
d6 dia ly khuon vién trang trai. Két hop
v6i viée mo hinh héa cac ddi twong 3D
dya trén phan mém Blender va lap trinh
céc hanh vi cia ddi twong dwa trén nén
tang Unity 3D. Nghién clru nay da minh
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chting vé tinh hitu ich va tiém ning cta
cong nghé VR cho muc dich thuwong mai
(Emmanuel, 2019).

Hinh 2: Minh hoa moi truwong trang trai do
Nguon: Emmanuel, 2019
Cong nghé VR thé hién kha ning mo
phong trai nghiém “tai chd”, giam thiéu
chi phi, da dugc ung dung dé huéng dan
cong dong nong nghiép hiru co ciia thung
ling Hudson trong cac hoat dong vé cham
soc hat gidng méi, quan 1y dich bénh [5].
Hinh 3 minh hoa cdc md hinh 3D trang
trai Red Hook ¢ Brooklyn, New York dua
trén nén tang VR véi cac d6i twong duge
thé hién nhu bang nang luong mit troi,
nha kho ché bién, kho chira sau thu hoach,
khu 1 phan, cay thao dugc va dugce li¢u
vuon, hdm cao trong rau, chudng nudi
ong, chudng ga, ...

Hinh 3: M6 hinh 3D trang trai Red Hook o
Brooklyn, New York [5]

O Viét Nam, cong nghé VR da dugc
mg dung dé xay dung hé thong tro giup
trung bay hién vat tai Bao tang van hda
cac dan toc Viét Nam tai Thai Nguyén
[11]. Trong nghién clru nay, nhém tac gia
da xay dung co s¢ dir liéu va xay dung
ung dung trg giup trung bay hién vét tai
bao tang, bao gdm cac chic ning nhu:

Quan 1y hién vat ba chiéu cho phép luu
trit, quan ly thong tin cua hién vat ba
chiéu; Trung bay ao cho phép trung bay
va tham quan do.

Ngoai ra, con ké dén nhiéu nghién
ctru khac nhu: Thuc té 4o thuc day nong
nghiép & Colombia [6]; Thuc té 4o trong
noéng nghiép: Mot nén tang sang tao dé
phat trién mo hinh kinh doanh [3]; Vai tro
ctia thuc té ao trong quang céo du lich:
Mot cach tiép can tir mo hinh SOR [9];
Ung dung Cong nghé thuc té 4o trong
phat trién du lich Phd Yén [10]....

Hoc vién Ky thudt quan su la mot
trong nhitng truong dai hoc ky thuat tong
hop 16n cua Quan ddi va Nha nude. Hang
nim, céc hoat dong phat trién, quang ba
la mot trong nhiing nhiém vu quan trong
trong chién luge phat trién cua Hoc vién.
Dé thuc hién diéu do, can trién khai nhiéu
giai phép, trong dé c6 viéc ng dung céac
cong nghé nhu hé thong thong tin dia ly
va thuc té 40 dé hd trg hoat dong tuyén
sinh, dao tao, huin luyén. Boi vy, trong
nghién ctru nay nhom tac gia s€ trinh bay
cong cu duoc phat trién dua trén cic nén
tang mo nhu QGIS, Unity, Blender nham
hd trg hoat dong tham quan 4o khuén vién
Hoc vién K¥ thuat quan su.

2. Co s6é khoa hoc
2.1. Cdc nén ting cong nghé hé tro

Céc nén tang cong nghé dugc chia
thanh 2 nhém: Thuong mai va ma ngudn
mo. Trong d6, cong nghé md nguoén mo
da dugc x4c dinh la mét trong nhiing giai
phép phét trién khoa hoc k¥ thuat phii hop
va can thiét cho sy phat trién kinh té - xa hoi
ctia Viét Nam. Chang han nhu quyét dinh
s0 169/2006/QD-TTg ciia Thu tuéng Chinh
phii d3 nhan manh wu tién dau tu, mua sdm
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str dung céc san phdm phan mém ma ngudn
mo, dac biét la cac san phém do cac doanh
nghiép trong nude khai thac, cung cap. Nghi
quyét s6 26/NQ-CP nam 2015 cua Chinh
pht d4 xac dinh can phai ting cudng hoat
dong nghién ciru, tiép nhan chuyén giao va
lam chu cong nghé méi, phan mém ngudn
ma, cong nghé ma, chuan mé. Hién nay, ¢
mot s6 nén tang hd tro phat trién tmg dung
VR va GIS rét ndi tiéng, co thé ké dén nhur
QGIS, Blender, Unity 3D.

Blender 1a mot tng dung c6 thé chay
trén cac hé diéu hanh Linux, macOS va

Nghién ciru

MS-Windows. Phan mém Blender duoc
phat trién tir Blender Foundation, mdt t6
chtc phi lgi nhuan dugc thanh 1ap vao
nam 2002. Vao nam 2007, Vién Blender
spin-off dugc thanh 1ap va hién la t6 chire
clia nén tang nay, da trd thanh co so dé
tiép tuc phat trién va cac du 4n sang tao.
Blender di duoc phat hanh theo gidy phép
Cong cong GNU, cho phép moi nguoi st
dung Blender cho bét ky muc dich [am
viéc; Phan phéi phén mém; Nghién ctru
cach Blender hoat dong va thay doi no;
Phan phdi cac phién ban thay ddi [4].

Hinh 4: Giao dién chinh ciia phin mém Blender

QGIS 1a phan mém bién tap va xir
ly dit liéu GIS mién phi, ma ngudn mg.
Chtrc nang chinh cua QGIS 1a thao tac
trén cac 16p ban dd co dang véc to. Dy an
QGIS duoc khoi dau vao thang 5, 2002.
Y tuéng duge hinh thanh vio thang 2 nam
d6 khi Gary Sherman tim kiém mot phan
mém hién thi dir liéu GIS chay trén Linux,

phai du nhanh va hd trg nhiéu dinh dang.
QGIS bao gbém nhiéu chtc ning nhu:
Biéu dién va chong xép cac dit liéu vector
va raster theo nhiéu dinh dang khéc nhau;
Bién tép, in 4n céc loai ban dd ¢ nhiéu ty
1€; Truy xuét co s¢ dit lidu dé xay dung
cac mau biéu bao cdo; Bd cong cu s6 hoa
va hd trg giai doan anh vé tinh GRASS.
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Hinh 5: Minh hoa giao dién chinh ciia phan mém QGIS 3.8

Unity 3D 1a mot nén tang phat trién
trd choi manh mé va dugc s dung rong
rdi cho phép céc nha phat trién tao ra cac
tro choi va mo6 phong 2D, 3D, thuc té 4o
va thuc té tang cuong. Unity 3D cung cap
kha nang biéu dién hoat canh 3D thoi gian
thuc, cho phép cac nha phat trién tao ra
cac tro choi va mo6 phong cé tinh tuong tac

cao. Unity ho trg nhi€u nén tang, bao gdbm

8 oooODOD;

Windows, MacOS, Linux, i0S, Android,
PlayStation, Xbox,... Cac nha phat trién
¢6 thé tao mot trdo choi mot 1an va trién
khai trén nhiéu nén tang khac nhau véi
cac diéu chinh t4i thiéu. Unity chu yéu sir
dung C# lam ngon ngit lap trinh, cung cip
cho céc nha phat trién mot cach manh mé
va linh hoat dé kiém soat hanh vi cua d6i

tuong 3D.

Hinh 6: Giao dién Unity sau khi cai dat

2.2. Mé6 hinh chirc ndng va gidi

phdp phit trién cong cu

Dudi day 1a m6 hinh cac budce thuc
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g Thu thiip thong tin,
st dii I 4o hinh dnh vé céc déi

true giao (Pixd D)

Bay chup UAV
khu vire Hoe vién K
thugit quan sy

Xay dyng dir gu Xay dyng dir ligu md
2D GIS (QGIS) hinh 3D {Blender)

‘.-/

Xy dyng cong cu hd tro hoat ddng tham quan do
khuén vien Hoe vién K thudt quan sy (Unity 3D)

Hinh 7: Mé hinh cdc budc thue hién

Tiép theo 12 m6 hinh chirc nang ctia
cong cu hd trg hoat dong tham quan do.

5
Kétndikinh | | Biéudién khong
thire @ do gian ao
Bieu khién S
Dit ligu 3D iong tic Thict lip hé thong
QGIS. Blender Unity 3D

Hinh 8: Minh h.o‘a mo hinfl chirc ndng va
gidi phdp dé phdt trién cong cu

M6 hinh nay bao gdm 3 thanh phan:

- Dt liéu GIS dugc xay dung dua
trén phan mém QGIS

- Dit liéu 3D dugc xdy dung trén
phan mém Blender

- Céc chirc ning cta cong cu hd tro
hoat dong tham quan o bao gém: Két n6i
kinh thuc té 4o, biéu dién khong gian 4o,
diéu khién twong tac, thiét 1ap hé thong.
Cong cu nay s& dugc phat trién dya trén
nén tang Unity 3D.

Dir liéu GIS: Céc 16p dir liéu GIS bao
g6m 16p dit liéu ranh gidi, 16p dit liéu nha,
16p dir 1i€u cong trinh cong cong, 16p dix
liéu duong, 16p dir li¢u cay,... Tuy vao
moi khu vuc vi tri dia Iy ma s& thiét ké
cac 16p dir liéu GIS tuwong ung. Céac 16p
dir lidu nay duoc xay dung bang cach sé
héa dit liéu anh UAV khu vuc can nghién
clru trén phan mém QGIS. Chiing dugc
luu dudi dinh dang shapefile. Cac 16p dir

Nghién ciru

liéu GIS nay sé& hd trg qué trinh xay dung
cdc md hinh dix liéu 3D, ciing nhu ban do
phdi canh dugc xdy dung boi nén tang
Unity 3D.

Anh tryc giao S hoa dir
(anh UAV) liéu (QGIS)

B B N i ¥
Lopdir| |, o) qw| [LOPAT| |} o) | |CAe 1P
ligu ranh fidu nha ligu giao litu cé dir iéu

gidi i thong v eay khac

Hinh 9: Minh hoa quad trinh xay dyng
dir liéu GIS
Dir liéu 3D: Bao gdbm cac md hinh dir
lidu cua cac 16p dbi twong nhu nha, ciy
cbi, cot den, bién bao, phuong tién giao
thong,... Cac mé hinh nay duogc thiét ké
va xdy dung dua trén phan mém Blender.

Dit lidu déu vao " .
e el Xay dung mo
(oA i ge, i hinh (Blender)
anh chup)
¥ v v x. ¥
A Lép mo _
Lép mé Lopails | | 5u, v hinh il
: B hinh dia AT mé hinh
hinh nha 3 hinh cay phirong i
vat s khac

Hinh 10: Minh hoa qud trinh xdy dung
dir liéu 3D

Cdc chirc nang cua cong cu: Céc
chure nang nay bao gom két ndi kinh thuc
té 40, biéu dién khong gian 4o, didu khién
tuong tac, thiét 1ap hé thong duoc xay
dung va 1ap trinh trén nén tang Unity 3D
su dung cdc ma Iénh cia ngon ngt 1ap
trinh C#.

Dix ligu dnh dau vie Xy dung hogt Lap trinh c:ic:.
(dir béumd hinh 3D, ——>| bt Uiy 3D [ Chlic nﬁ.n,g_.hc
dir Béu anh tye gao...) E thong (C#)
|
I 1 l l
Lip trinh chirc Lép trinh chire Lip trinh chir Lip trinh chirc
niing két noi nding bigu dién niing dicu khuén niing thict Eip hé
kinh thire 2 do | khéng gian a0 fromg tic 0

Hinh 11: Minh hoa qud trinh xdy dwng cdc
chirc nang cong cu
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3. Thwe nghiém va két qua K5 thudt quin su vdi cac tham sé nhu sau:

nghién ciru
3.1. Khu vwc thwe nghiém

Thuc nghiém dugc thuc hién tai Khu
A Hoc vién K§¥ thuat quan sy c6 dién tich
khoang 8,6 ha, dia hinh bang phang, c6
da dang céc cong trinh xay dung. Trong
nghién clru nay, nhom tac gia thuc hién
bay chup anh UAV theo kiéu cross, huéng
bay Bic - Nam va Dong - Tdy nham xdy
dung ban db ti 18 1:1000 khu vuc Hoc vién

Lol |

1&

- —am

Do phan gii: 3 cm

Tén thiét bi bay: DJI Inspire Pro
S6 luong anh: 419

D¢ phu doc: 80 %

Do phu ngang: 80 %

Do cao bay: 160 m

Camera: Zemmuse X5S

Phéan mém diéu khién bay: GS DJI Pro

Hinh 13: Pham vi bay chup UAV va binh do dnh true giao khu vic thuc nghiém
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Trong phan thuc nghiém xir ly anh
UAV, s& tién hanh xir ly anh UAV trén
phan mém Pix4D mapper. Phin mém
Pix4D mapper do hang Pix4D (Thuy
S7) phat trién dya hoan toan vao thong
tin tir anh chup dé xu ly khéi lugng 16n
anh bay chup véi céc loai may anh hay

[
Proect @ Wew Laer Seftegs Bupes Weour Bt [eisbese B M Puogesiiag el

Boay QessRp) } &
RV swBiR

ot | 53156.3,009004 3 16 o 12007

Hinh 14: Cac lop dii liéu GIS khu vwc Hoc vién Ky thudt quin sw

Nghién ciru

may quay video tir cic loai thiét bj UAV
khac nhau.

3.2. Két qud nghién ciru

Sau khi ¢ anh tryc giao, st dung
phan mém QGIS dé xay dung cac 16p dir
liéu GIS. Dudi ddy 1a két qua xu ly dir liéu
thong qua phan mém QGIS.

IO B-a-h-T 6 E%¥TE-=-G

® ~8 B

s, s, et T, -l o -

- Mageh 1N 2| Aneben |t 3 Vamge Bosases @

.n

an

Hinh 15: Giao dién phan mém Blender thue hién qud trinh xdy dung mé hinh nha

Viéc xdy dung cac mo hinh dbi
tugng trong khudn vién Hoc vién K thuat
quéan sy duoc thuc hién dyua trén qua trinh
thu thap duoc cac thong tin nhu hinh anh
chup dbi tugng, ban thiét ké dang 2D,...
két hop v6i phan mém thiét ké mo hinh
3D Blender.

Cubi cung, xdy dung cong cu hd tro
hoat dong tham quan do khuén vién Hoc
vién K¥ thudt quan su ban d6 3D duya trén
phan mém Unity 3D. Duéi diy 1a minh
hoa giao di¢n Unity dé biéu dién ban dd

3D khu vuc Hoc vién K¥ thuat quan su.
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Hinh 16: Giao dién Unity 3D thwc hién qud trinh phéi cinh khuén vién
Hoc vién Ky thudt quin sy

Hinh 17: Minh hoa qud trinh trai nghiém tham quan do khong gian Hoc vién Ky thudt
quan sw

m— - - -

4. Két luan

Tham quan 4o dua trén cong ngh¢ VR
dugc tng dung trong nhiéu linh vuc khac
nhau nhu phét trién du lich, quan 1y quy
hoach, quang ba san pham noéng nghiép....
Trong nghién ctru nay, nhom tic gia da
tap trung vao bai toan hd trg hoat dong
trai nghiém do khuon vién truong dai hoc

98

Hinh 18: Minh hoa mjt sé6 hinh anh 3D khuén vién Hoc vién Ky thudt quén suw

nhim muc dich quang ba hinh anh, hd
trg hoat dong tuyén sinh. Véi cac cong
ngh¢ hién dai nhu h¢ théng thong tin dia
ly, cong nghé VR dua trén cac giai phap
mi nguon mé di minh chimg tinh kha
thi va tmg dung thyc tién cao cho nghién
ctru nay. Trong tuong lai, nhém tac gia
s& tiép tuc bo sung cac kha nang két hop

Tap chi Khoa hoc Tai nguyén va M6i truong - S6 55 - nam 2025



tham quan khong gian bén ngoai vdi trai
nghiém tham quan bén trong khong gian
dbi tuong.
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