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Along with the development of modern science and technology and the
increasing demand for infrastructure management, the application of GIS
and maps in all industries and fields is very necessary. However, currently
only 2D maps which do not provide specific and visual space have been
used for management. Thai Nguyen University - Lao Cai Campus is a new
higher education unit established in 2015; the mission of building facilities
for school development is always concerned. Therefore, building a 3D
model to manage the construction planning of the campus is an important
task. In this article, the authors used a combination of ArcGIS and Google
Sketchup to build a 3D model of the campus. The research evaluated the
input data source to build the 3D database; at the same time, building a map
of the current land use of the campus on ArcGIS; using Google Sketchup to
build 3D models of the campus's architectural objects. Finally, ArcGIS and
Google Sketchup were combined to complete building a 3D model of Thai
Nguyen University - Lao Cai campus. The research results provide a visual
view of the campus's spatial landscape architecture to propose directions to
build and develop the campus.
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Vi su phat trién ctia nén khoa hoc cong nghé hién dai cung véi nhu cau
vé viéc quan 1y co s& ha tAng ngay cang cao thi viéc Gmg dung GIS va
ban do trong cic nganh nghé, linh vuc 1a rat cin thiét. Tuy vay, hién nay
cha yéu ban d6 dugc s dung dé quan 1y 1a ¢ dang 2D, chua cu thé va
truc quan hoa vé khong gian. Phan hiéu DPai hoc Thai Nguyén tai tinh
Lao Cai 1a mdt don vi gido duc dai hoc méi dugce thanh 1ap nam 2015,
nhiém vy xdy dung co s¢ vat chat phat trién nha truong luén duoc quan
tam. Do d0, viéc xay dung md hinh 3D khu6n vién Phan hiéu nhim quan
1y quy hoach xay dung khuon vién truong 1a nhiém vu quan trong. O bai
bdo nay, nhom tac gia st dung két hop ArcGIS va Google Sketchup dé
xdy dung mo hinh 3D khuon vién Phan hi¢u. Nghién ctru da danh gia
ngudn dir lidu dau vao dé xay dung co s dir lidu 3D; ddng thoi xdy dung
dugc ban d6 hién trang sir dung dat cua Phan hiéu trén ArcGIS; sir dung
Google Sketchup xay dung md hinh 3D cic dbi tuong cong trinh kién
trac cua Phan hiéu. Cudi cung, tac gia da két hop ArcGIS va Google
Sketchup dé hoan thién xay dyng mé hinh 3D khuén vién Phan hiéu Dai
hoc Thai Nguyén tai tinh Lao Cai. Két qua nghién ciru gitp ¢6 cai nhin
tryc quan trong kién tric canh quan khong gian ciia phan higu dé dua ra
cac dinh huéng xay dung va phat trién Phan hi¢u.
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1. Pit van dé

Ngdy nay voi su phat trién ctia nén khoa hoc cong nghé hién dai ciing v6i nhu cau quan 1y co
so ha ting ngay cang cao, khién cho tmg dung GIS va ban db trong cac nganh nghé, linh vuc ¢
vai tro ddc biét quan trong [1], [2]. Tuy nhién chung ta chu yéu dang sur dung ban d6 thé hién
dudi dang 2D trén mot mat phang nén van chua dap tng nhu cau tryc quan hoa vé khong gian
[3]. Hién nay cac cong ngh¢ ban d6 da hd tro kha ning 3D thoi gian thyc, tuy nhién cac Gmg dung
mé hinh 3D vao thuc te str dung m6 hinh 3D trong quan 1y chua dugc ap dung rong rai [4], [5].
Thyc trang nay 1a do céu hinh trang thiét bi khong dong bo chwa dap tmg dwoc cu hinh may xir
1y ban d6 3D. M6 hinh 3D chu yéu dwoc nghién ctru, sir dung tai cac trung tim, vién nghién ctru
theo chwong trinh du 4n dé xay dyng mé hinh thir nghiém, mét s6 nghién ctru dién hinh nhu:
Nghién ctru tng dung GIS va Google Sketchup xay dung m6 hinh 3D cho trudong Pai hoc Ngoai
ngir; Pai hoc Nong Lam thanh phé Ho Chi Minh; khu d6 thi Ciputra, Ha Noi; phuc vu cho quy
hoach khong gian d6 thi quan Hai Chau, thanh phé P4 Nang va nghién ciru giai phép truc quan
hoa dir li¢u d6 thi 3D theo chuan CityGML trén nén Web; GIS 3D City giai phap méi cho quan
Iy ha ting d6 thi [6]. Nhin chung cac nghién ciru mé hinh 3D tai Viét Nam tumg bu6c phat trién
g dung cac cong nghé mai, véi timg nhom ndi dung, do chi tiét khac nhau phuc vu muc dich
khac nhau 1a mot cong cu quan trong hd trg cong tac quy hoach kién trac ha tang [7].

Phén hi¢u Dai hoc Thai Nguyén tai tinh Lao Cai 1a co s¢ gido duc dai hoc cong lap, dao tao da
nganh, ¢6 quy mo dién tich 1a gan 19 ha. Phan hi¢u dinh huéng phat trién 1a trung tam dao tao,
boi dudng ngudn nhan lyc trinh d6 dai hoc va sau dai hoc, cung cip dich vu vé ddo tao, tu van,
chuyen giao khoa hoc k¥ thuat va cac loai hinh dao tao khac, la co s& nghién ctru khoa hoc va
trién khai img dung tién bo khoa hoc cong nghé phuc vu phat trién kinh té — x3 hoi. Phan hiéu la
mot don vi gido duc dai hoc méi dugce thanh 1ap nam 2015, van con nhiéu kho khin trong viéc
quan 1y vé cic co so vat chét, giang duong, ky tic x4 ciing nhu van dé an ninh trong khudn vién
truong. Do d6 nhiém vy xay dung co sé vat chét phuc vu nha truong phat trién theo dinh hudng
luén duoc quan tim. Vi vay xdy dung mo hinh 3D khuén vién Phan hiéu nhim quan 1y quy
hoach xay dung khuén vién trudong l1a nhi€ém vu quan trong.

Hién nay c6 nhiéu cong cu phan mém hd trg xay dung mé hinh 3D voi nhiéu khuon dang va
do chi tiét di twong, cac phan mém ludn duoc cip nhat va ning cip [1], [8]. Bai bio nghién ctu
két hop ArcGIS va Google Sketchup xay dung mé hinh 3D cho khu6n vién Phan hiu dai hoc
Thai Nguyén tai tinh Lao Cai nhim xay dung mét mo hinh 3D cua phan hiéu tr d6 giap phén
hiéu quan 1y hién trang cac co so vat chét, giang dudng tot hon; ¢6 cai nhin tryc quan trong kién
trac canh quan khong gian tir d6 dwa ra cac dinh hudng vé quy hoach khong gian va quan ly
trong tuong lai.

2. Phwong phap nghién ciru
2.1. Phwong phap thu thdp dir licu

+ Thu thap cac sb liéu, tai liéu, vin ban lién quan t6i Ung dung GIS va Google Sketchup xay
dung md hinh 3D cho khuén vién Phan hi€u dai hoc Thai Nguyén tai tinh Lao Cai.

+ Thu théap cac s6 liéu vé diéu kién tu nhién, kinh té x3 hdi tai khu vuc nghién ctru.

+ Thu thép cac thong tin co sé vat chét, lich sur, dinh huéng phat trién ctia Phan hiéu Pai hoc
Thai Nguyén. Thong tin cac cong trinh trén dt (céc toa nha, cac loai cdy,...).

+ Thu thap cac ban dd hién trang st dung dét, ban dd dia chinh cua phuong Binh Minh.

2.2. Phwong phdp xir Iy sé liéu

- Su dung may GPS dé thu thap thong tin cac doi tuong, cap nhat hién trang va hoan thién cac
16p dit liéu vé co sé ha tng, giao thong va thuc vat két hop véi anh nén tir Google Earth [5].

- St dung ArcScene: Dung chiéu cao tng vé6i cac d6i twong va st dung mo hinh Collada dé
dong bo giita hé quy chiéu Coordinate trong ArcGIS va hé quy chiéu Axes thé hién truc toa do 3
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chiéu XYZ trong Google Sketchup, dé tranh su sai 1éch v& hudng ciing nhu cac mit cia cac dbi
tugng. Thiét ké md hinh cac ddi tuong cu thé tng voi ba cip do chi tiét [6].

- Sir dung Google Sketchup dé xay dung cac mo hinh 3D giéng v6i cong trinh thuc té va cling
toa d9, hudng cong trinh.

- Tién hanh dua céc 16p dir liéu da hoan thién vao co sd dit li€u da tao ban dau trén
ArcCatalog, xay dung, hiéu chinh cac 16p dit liéu va dwa cac mo hinh 3D da thiét ké trén Google
Sketchup vao ban db 3D trén ArcScene. Cic budc xdy dung md hinh ban dd 3D cua Phan hiéu
dugc trinh bay trong hinh 1.

Dir liéu cdy xanh Dit liéu nen Anh nén Giing dwomg, toa
Google Earth nha, dia vat
] = | |
Dit liéu Di liéu Dir liéu Chon Dir liéu
thu nén nén cor diém inh
thip tir giao 50 ha khéng chup,
GPS va théng ting ché mé
thyre anh hinh
dia toa nha
P el J
> \-_; 4-/ - \‘-—-—/
ArcMap Google Sketchup
Bién tip, xit Iy dir li¢u Xily dyng mé hinh 3D
~~— —1 y
ArcCatalog zlol:u:h ?lo m!'h gia.ng L
Té chifc co s& diF ligu oliada duong, toa nha, ciy
xanh 3D

ArcScene
Két hop bin 46 2D va

Hinh 1. Cdc bude xdy dung ban do 3D tir ArcGIS két hop véi Google Sketchup [1], [3], [6]
3. Két qua nghién ciru
3.1. Ddnh gid nguén dir ligu dau vio ciia nghién civu

Nghién ctru tién hanh thu thap cac dit liéu: Ban db dia chinh phudng Binh Minh; Ban db vi tri
cong trinh trong khuén vién Phan hi¢u; Anh vé tinh khu vyc Phéan hiéu Dai hoc Thai Nguyén tai
tinh Lao Cai.

Ban dd dia chinh phuong Binh Minh noi Phan hiéu dang toa lac c6 dinh dang file 1a *.dgn.
bic diém cta ban dd chi tiét t6i tung thira, cé thong tin dién tich, s6 to s6 thira, muc dich st
dung dat. Vi tri cua Phan hiéu Dai hoc Thai Nguyén co6 toa do nam trong (424753,334;
2482775,289); (425266,539; 2482229,075), v6i dién tich gr:in 19 ha, hinh dang Phan hiéu duoc
thé hién & hinh 2.

Béan d6 nén cta Phan higu dugc xay dung trén file AutoCAD c6 dang file * DWG dugc ké
thira tir s6 liéu 1am quy hoach Dai hoc FansiPan. So d6 vi tri cac cong trinh xdy dung co ban
dang vi tri, hinh dang duoc thé hién trong hinh 3. Tuy nhién trong khoang thoi gian da c6 su thay
d6i, xdy dung thém cac cong trinh, thay ddi chirc nang cta mot sO cong trinh; dong thoi co cong
trinh thoi gian d6 dang thi cong nén c6 su thay doi vé hinh dang ctia cong trinh. Do d6 trong qua
trinh thue hién nghién ctru can phai diéu chinh theo thuc té hién trang.
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Hinh 2. Hinh anh minh hoa ban dé dia chinh khu vuc
Phan hiéu DPai hoc Thai Nguyén

-
~ Hinh 3. So a6 vi tri cdc cong trinh xdy dung cia
1B Phan hiéu

Hoas@REMO PO RO & BO wvaw g

Hinh 4. Anh vé tinh diroc mé trén phan mém ArcGIS 10.6
Anh vé tinh dugc tac gia thu thap tir anh vé tinh trén Google Earth, ddy 12 ngudn c¢6 dd tin cdy
cao, hinh anh sic nét c6 d6 phan giai cao, thoi gian chup cia anh vé tinh 1a 3/2022; dinh dang file
anh la TIFF; dung luong anh 1a 175MB va c6 hé toa d0 WGS_ 1984, duogc chuyén vé hé toa VN-
2000 trung voi ban dd dia chinh théng nhét hé toa do.
Mau sic duogc thé hién bé“mg su két hop cac band mau cho anh chén thyc sat voi thue té. Hinh
4 du¢i day la anh v¢ tinh khu vuc Phan hi¢u duoc md béng phﬁn mém ArcGIS 10.6

3.2. Xay dung co sé dir ligu hi¢n trang siv dung dit ciia Phin hi¢u trén ArcGIS

Table Of Contents 2 x
‘L Jac8 3

5 @ STTSen thé thao
@
= @ DL Dat muong com
= & DGTDuong nho gac
|

= @ Cong trinh nha

= & DGTDuong chinh

O my_new_task.tif
RGB

MM Red: Band_1

I Green: Band 2

W Blue: Band 3

Hinh 5. Bdn do hién trang khu chirc nang Phan hiéu Dai hoc Thai Nguyén
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Dit liéu dau vao cuia nghién ctru ¢ dinh dang file 1a *.dgn va * DWG do vay dau tién can phai
chuyén ddi toan bo dit liéu vé cing mot dang file c6 thé doc, quan 1y trén ArcGIS 10.6.

Tién hanh bién tap chinh stra truc tiép trén ArcGIS, ndi dung can thuc thién: Chinh sira céc
déi tugng diém, duong, vung, text ciia cac cong trinh, dia vat, cdy trén dat; Cap nhat bod sung cac
cong trinh theo dang hién trang; B6 sung thong tin thudc tinh cho cac ddi twong tai khudn vién
Phan hiéu. Xay dung dit liéu theo cac déi twong: Nhom thuy loi; Nhém giao thong; Cac cong
trinh xay dung; Ta luy, ké d4; Hé thdng cay cdi; Hé thong dén chiéu sang dudng; Puong binh do
trong khuon vién.

Két qua hinh 5 1a ban dd hién trang thé hién cac khu chirc nang Phan hiéu Pai hoc Thai
Nguyén dugc mo trén ung dung ArcGIS.

3.3. Thiét ké mé hinh 3D cdc déi twong kién triic cong trinh trén Google Sketchup

- Chuyén doi shapefile sang dang Feature Class 3D va mé hinh Collada trén Google Sketchup

Do c¢6 su khac nhau gitta khong gian 2D va khéng gian 3D, Hé quy chiéu Coordinate trong
ArcGIS va h¢ quy chiéu Axes thé hién truc toa do 3 chiéu XYZ trong Google Sketchup, do vay
khi thuc hién chén cac mé hinh d6i tuong 3D tir Sketchup s€ co su sai 1éch vé hudng voi cac mat
cua dbi tuong. Vi vay trudc ti€n cAn c6 md hinh khdi thé hién duge truc toa dd 3 chiéu trong
Google Sketchup bang cach sir dung cong cu trong ArcToolbox dé chuyén dbi shapefile sang dang
moé hinh khéi Collada c6 dudi mé rong “*.dea”. Sir dung cong cu Mutipatch To Collada chuyén
dbi thu duogc két qua cac mé hinh khéi 3D cua céc cong trinh duoc mé trén ArcScene thé hién tai
hinh 6.

I

- -

| o

a [ - —
= d’ — — “—
d ﬂ = -
= F. : -
= J -
d -
_f » Hinh 7. M6 hinh khéi ciia Nha hiéu b véi
e = = .. = ° - ¢ chi tiét cap 1

Hinh 6. M6 hinh khoi 3D ciia cdc cong trinh nha trén ArcScene

- Thiét ké mé hinh 3D cdc doi twong kién triic cong trinh trén Google Sketchup

Dbi véi nghién ciru khi thiét ké cac dbi tuong 3D s& dung ba mirc do dé thé hién do chi tiét cua
dbi tuong so véi thuc t&. Khi mo hinh déi twong c6 mirc do chi tiét cang cao thi dbi twong s& cang
thé hién dugc do chan thyuc so véi thuc té, tuy nhién thi toc do khi xtr Iy khi chuyén ddi twong bén
ArcScene s€ giam. Vi vay, phai can nhéc viéc Iua chon cac dbi tugng rng voi muc do thé hién do
chi tiét trén ArcScene. Mot sd hinh anh thé hién ba muac do chi tiét cua ddi tugng so voi thuc té
dugc mo phong trong cac hinh 7, 8, 9, 10.

Hinh 8. M6 hinh giang dwong A va M6 hinh trung tam dao tao boi dwéng va phat trién nguon nhan lyc
(chi tiet cap 2)
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Hinh 9. M6 hinh gidng dwong A va M6 hinh khu nha hiéu bé (chi tiét cdp 3)
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Hinh 11. Cita 56 Symbol Selector ciia I6p nén

3.4. Xay dung mé hinh 3D khuon vién Phan hi¢u Dai hoc Thdi Nguyén tai tinh Lao Cai trén
ArcScene

- Lép doi tuwong dang nén

Dbi voi 16p dir lidu nén dang ving tién hanh hién thi bang 16p c6 trong bd thu vién cua
ArcScene, nhin chudt vao mau hién thi ciia 16p nén trén khung Table Of Contents bén trai ctia man
hinh. Cira s6 Symbol Selector s€ hién ra nhu hinh 11, chon vao nit Style References va hién thi 3D
Basic, tiép tuc chon vao biéu twong co & khung bén trai cira s6 Symbol Selector va nhan OK.

- L6p doi twong dén dwong va cdc loai cdy xanh:

Déi v6i dit lidu dén cao ap, cay xanh tién hanh hién thi hinh dang cua dén, cay xanh trén thyuc
té bang cach xay dyng mé hinh 3D trén Sketchup giéng thuc té, sau d6 xuét file *skp d6 sang file
* 3ds dé dua vao ArcScene. Mot s6 md hinh 3D ciy xanh dugc mé phong dudi hinh 12.

Tir cac mé hinh 3D x4y dung duogc tién hanh dwa 18n ban dd vi tri cu thé tai khudn vién Phan
hiéu ta thu dugc hinh anh thuc té cdy xanh va dén cao ap nhu hinh 13.

- Lép doi twong cong trinh xdy dung:

Dbi véi md hinh cac toa nha trong khuon vién phan hiéu sau khi dyng mé hinh khbi 3D dang
Feature Class 3D tién hanh thay doi hinh dang khdi bang mé hinh 3D cua toa nha do bén
Sketchup. Tién hanh bat cong cu 3D Editor va chon Start Editing dé hiéu chinh cac dbi tuong
trong 16p dir liéu. St dung cong cu Edit Placement Tool dé lya chon md hinh toa nha hodc sir
dung bang thudc tinh d& lua chon ddi trong can thay dbi. Sau d6 sir dung cong cu Replace With
Model trong thanh 3D Editor va chon mé hinh 3D cia d6i twong d6 trong thu muc luu cta
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Sketchup, ta thu duoc két qua mé hinh 3D mét s cong trinh xdy dung tai Phan hiéu dugc mo
phong tai hinh 14.

L T

R T R B LEE R L

Ciy co doan Guéng d6i nha | Cay chudi khu chin nudiva | Cy thanh long tai vudn
cdng vu doc bo ao thue tip

..

Hinh 13. Hoan thién hé thong phdn bé cdy trong 3D
khuon vién Phan hiéu

i

s

Cay cau giira cic toa nha Céy hoa hong mé phong Ciy ting phan bé khip
thw vién, Trung tam noi khudn vién Phén hiéu

Céy mé ta cdc ciy conlai | Céy md ta ciy trude gidng | Chy tn rong dé mé ta hé

bao gbm cay dudi vudn va duéng A théng doc Gudng di

mét < loai khic e
Hinh 12. M6 hinh 3D cdy xanh Phan hiéu Hinh 14. M6 hinh 3D mgt s0 cong trinh xdy dung
ctia Phan hiéu rén ArcScene

goc nhin tir khu hiéu b

Tién hanh bat tit ca céc 16p thong tin, dbi tuong mo hinh 3D ta thu dugc mé hinh 3D cua
Phan hi€u hoan chinh nhin tir khu hi¢u b nhu hinh 15, m6 hinh 3D Phéan hi€u c6 goc nhin tu
giang duong A dugc mo phong tai hinh 16.
T —<a |
Lol e\

Hinh 15. M6 hinh 3D trén ArcScene Phan hiéu Hinh 16. Mo hinh 3D trén ArcScene Phdn hiéu
goc nhin tie khu hiéu bo goc nhin tir giang duwong A

4. Két luan

. Két qua thuc hién nghién clru, tac gia da téng hop danh gia dugc co so dir liéu bao gdm ban
d6 dia chinh, dia hinh va so d6 cac cong trinh canh quan, 1am co s¢ dir liéu déu vao cho xay dyng
mo hinh khéng gian 3 chiéu (3D). Tur do, tac gia xay dung dugc ban d6 hién trang st dung dat
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thé hién cac 16p ddi tuong toa nha, giao thong va cdy xanh. Tac gia sir dung Google Sketchup xéy
dung mé hinh 3D cac ddi tuong cdy xanh, cong trinh xdy dung ¢ 3 murc d6 chi tiét. Cubi cung
nhom nghién ctru két hop ArcGIS va Google Sketchup dé hoan thanh bo dit liéu 3D thé hién tong
quan vé hé théng co so ha tﬁng cua Phan hiéu Pai hoc Thai Nguyén tai tinh Lao Cai.

Tuy vy con mot sd bat cap d6 1a mé hinh 3D xay dung chi tiét & trén Google Sketchup do
dung lugng qué 16n khi chuyén sang ArcScene khong thé hién duoc hét. Vi du cac chi tiét xay
dung trong phong hoc (ban ghe buc giang,...), h¢ thong chi tiét cira s6 khong duoc thé hién.
Nhom nghién ciru trong thoi gian td1 s& tiép tuc x@y dung céac 16p dir liéu v€ hién trang cac thung
rac, cOt dién, ghé d4, hé théng cip thoat nudc ngdm dé phuc vu cho cong tac quan 1y co sé ha
tang duoc tot hon.
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