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Developing smart tourism is an inevitable trend in the era of the fourth
industrial revolution, as modern scientific and technological
achievements are robustly applied to all areas of social life, including
tourism. Therefore, proposing the integration of 3D models into the
development of tourism in general, and community tourism in
particular, is essential. This article combines the collected data,
represented at various levels of 3D detail based on the integration of
ArcGIS and Google Sketchup software, to present a visual model of the
Tien Yen community tourism and tea cooperative, Hao Dat tea
cooperative in Tan Cuong commune, Thai Nguyen city. After
successfully constructing the 3D model of the experimental area, the
result is a highly visual model that displays the detailed levels of 3D
objects, containing a comprehensive database for further research
related to the tourism development of Tan Cuong commune, Thai
Nguyen city.
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Phat trién du lich thong minh 1a xu hudng tat yéu trong thoi dai cach
mang cong nghiép lan thir tw, khi nhitng thanh tyu khoa hoc, cong nghé
hién dai dwoc ung dung manh mé vao moi linh vuc cua doi song xa hoi,
trong d6 ¢6 nganh du lich. Chinh vi vay dé xuat dwa mo hinh 3D vio
phat trién du lich néi chung va du lich cong dong néi riéng la tat yéu.
Bai bao 1a sy két hop cac dir liéu thu thap dwoc biéu hién dudi nhiing
cap do chi tiét hién thi 3D khac nhau dua trén sy két hop cac phan mém
ArcGIS va Google Sketchup dé dua ra mo hinh tryc quan Hop tac xa tra
va du lich cong dong Tién Yén, Hop tic xd ché Hao Pat tai xd Tan
Cuong, thanh phd Thai Nguyén. Sau khi xay dyng thanh cong md hinh
3D khu vuc thuc nghiém, san phém thu duge 1a mot mo hinh c6 tinh
truc quan cao thé hién cac mirc do chi tiét cua cac dbi twong 3D, chia
dung co so dit liéu ddy du phuc vu nghién ctu tiép theo lién quan dén
phat trién du lich ciia xa Tan Cwong, thanh phd Thai Nguyén.
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1. bit véan dé

Mo hinh 3D la cong ngh¢ da va dang ung dung rong rai trén thé gioi phuc vu nhiéu linh vuc
khac nhau [1]. Dac biét day 1a cong nghé rat duoc wa chudng khi né co thé tao ra cac san pham
rat phurc tap c6 d6 chinh xac cao, dua dén cho chung ta céi nhin bao quat va chi tiét vat thé tir moi
goc do [2].

Hién nay cac cong nghé ban do da hd tro kha nang 3D thoi gian thuc, tuy nhién cac (ng dung
mo6 hinh 3D vao thuc té, str dung mé hinh 3D trong quan 1y chua duoc ap dung rong rai [3]. Nhin
chung cac nghién ctru moé hinh 3D tai Viét Nam dang timg budc phat trién (mng dung cac cong
nghé méi, véi timg nhém ndi dung, do chi tiét khac nhau phuc vu muc dich khac nhau la mot
cong cu quan trong hd tro cong tac quy hoach kién trac ha tang da nganh nghé [4]. Viéc thé hién
dbi twong bang hinh anh 3D giup nguoi nhin quan sat & moi gbc canh, cam nhan hinh anh truc
quan sinh dong [5]. M6 hinh 3D duoc str dung nhu mot cong cu hitu ich dé hd tro cong tac quy
hoach va kién trtc, giup phat trién da nganh nghé [6]. Ung dung mé hinh 3D véi nhiéu phuong
phéap thanh lap, khuén dang di liéu, cap do chi tlet thé hién sy da dang phu thuge vao cac cong
nghé phan mém sin c6 trong timg tuong hop Vé co so ha tang, cong trinh, giao thong, ao- -hd va
cay xanh trong khu vyc [7] va hién nay c6 nhiéu cong cu phan mém hd trg xay dung mo hinh 3D
vé6i nhiéu khuan dang va do chi tiét doi twong, cac phan mém ludn duoc cap nhat va nang cap [8].

Cung voi xu huéng chung cua ca nudc, trén co s¢ nghién ciru thyuc trang phat trién cia nganh
Du lich tinh Thai Nguyén va su phat trién cia cong nghé 4.0 trén thé gidi, déng thoi khing dinh
viéc (g dung cic cong nghé cao trong cong tic xuc tién, quang ba du lich thong qua cac ung
dung du lich thong minh la gidi phap dang dugc thuc hién tich cuc hién nay nham dap tng yéu
cau s6 hoa va nhu cau tham quan, tim hiéu, trai nghiém cua du khach.

Dé xuat “Ung dung mé hinh 3D vao phdt trién du lich cing dong gin Véi vin héa tra tei xa
Tin Cwong, thanh phé Thdi Nguyén” 13 mot budc tién dwa nganh du lich cua tinh Thai Nguyén
quang ba theo phuong thirc méi phu hop véi xu thé phat trién hién nay.

2. Phwong phap nghién ciru
2.1. Phwong phdp diéu tra khdo sdt, thu thdp tai ligu, s6 ligu thir cdp

- Thu thap cac tai liéu, van ban lién quan tGi tng dung GIS va Google Sketchup xay dung mo
hinh 3D cho HTX tra va du lich cong dong Tién Yén; HTX ché Hao Dat.

- Thu thap cac tai liéu, sb liéu vé quy mo, tinh chat, chic ning va hang muc cong trinh,
thong tin cong trinh trén dét (nha, cdy,...) cia HTX tra va du lich cong dong Tién Yén; HTX che
Hao Dat.

- Thu thap ban d6 dia chinh, ban d6 hién trang sir dung dat caa xa Tan Cuong.

- Khao sat thuc dia, chup anh tir thiét bi bay khong ngudi 14i.

2.2. Phwong phap ung dung mé hinh 3D

Quy trinh xay dung mo hinh 3D vao phat trién du lich cong dong gan véi van hoa tra tai xa
Téan Cuong, thanh pho Thai Nguyén thé hién tai hinh 1.

2.3. Phwong phdp tham khdo y kién chuyén gia

Tham khao ¥ kién cac chuyén gia trong linh vuc vién tham anh, hiéu hon vé quy trinh chuyén
mo hinh 3D tir Google Sketchup sang ArcScene.

3. Két qua nghién ciru
3.1. Ddnh gid nguén dir ligu dau vio

"Nguon dit ligu ban d6 c6 lién quan t6i DOi Ché Tan Cuong - HTX tra va du lich cong dong
Tién Yén - HTX che Hao Dat. Bao gom mét s6 dang dir liéu, hinh anh, ban d6 nhu sau: Ban dc}
trén Microstaion; Ban do6 trén AutoCAD; Anh chup bai flycam khi di khao sat thuc trang. Ban do
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dja chinh dinh dang file 1a *.dgn. Pic diém cua ban db chi tiét tgi ting thira, co thong tin dién
tich, so to so thira, muc dich sir dung dat. Co thé hi,én vi tri, hinh dang, toa do dién tich cta Doi
Che Tan Cuong - HTX tra va du lich cong dong Tién Yén - HTX ché Hao Pat. Vi tri hinh dang,
duoc thé hién trén phan mém Microstation ¢ hinh 2.

-

Khao sat thirc dia

Dirligu dnh
chup co s&F
ha tang 20

\

Xuat file dinh dang MicroStation ~—| Import File vao phan
DWG Ly kich thiréc 20 mém Google Sketchup

o~ T~

Dueng khai sor Dung chi tiét cong Dung c%y xanh, B8 vat lidu cho cac
bd frinh nhi den, 11“:;: giae céng trinh

g Render san pham 20
bang phan mém Enscape

Hinh 1. Quy trinh xdy dung mé hinh 3D

o B°

PHOI CANH KHU

@) | | ().
Hinh 2. Hinh anh pham vi ranh giéi HTX tra va du lich cong dong Tién Yeén
(a) va HTX ché Hao Dat (b) trén nén bdan doé dia chinh

Ban d6 nén duoc xay dung trén file AutoCAD c6 dang file *. DWG. So dd vi tri cac cong trinh
xay dung co ban dung vi tri, hinh dang.
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3.2. Xdy dung co sé dir ligu hign trang si dung dit trén ArcGIS

Hinh 3. Ban d6 hién trang cdc khu chirc nang cua Poi Ché Tin Cirong
- HTX tra va du lich céng dong Tién Yén

Céc dir liéu dAu vao dang dugc dinh dang file 13 *.dgn va * DWG nén can phai chuyén doi dit
liéu v& cuing mot dang file c6 thé xem, quan 1y dit liéu trén ArcGIS 10.6. Téac gia sir dung phan
mém FME Desktop dé chuyén déi dir liéu. Pac diém chung cua cac ban d6 dau vao cac thong tin
ban d6 dugc quan 1y dudi dang cac level do d6 khi chuyén sang ArcGIS thi s& tao thanh céc file
dir liéu riéng biét. Sau khi tién hanh chuyén déi dinh dang thi thu duoc két qua ban do khu vuc
ciia HTX tra va du lich cong dong Tién Yén dugc mo trén ArcGIS, dir lidu can thyc hién: Chinh
stra cac ddi tuong diém, dudng, viing clia cac cong trinh xdy dung, cdy trong, ao ho; thé hién cac
cong trinh theo dung hién trang. B sung thong tin thudc tinh cho cac déi twong tai khudn vién
ctia HTX tra va du lich cong dong Tién Yén.

Xay dung dit liéu theo cac d6i twong: Nhom thay loi, Nhém giao théng; Céc cong trinh xay
dung; Hé thong cay cdi; Hé thdng dén chiéu sang duong. Sau khi bién tip cac 16p ban do, thong
tin thudc tinh cung véi co s& khong gian ta xay dung duoc ban dd hién trang cac khu chirc ning
ctia Poi Cheé Tan Cuong - HTX tra va du lich cong dong Tién Yén tai hinh 3.

3.3. Thiét ké mé hinh 3D cdc déi twong Kién tric céng trinh ciia 2 HTX trén phan mém
Google Sketchup

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

Céc phan mém do hoa co sy khic nhau giita khong gian ciing nhu su khac biét giita khong
gian 2D va khéng gian 3D, hé quy chiéu Axes thé hién truc toa do 3 chiéu XYZ cac mit cua doi
tuong twong Gng Vo1 cac mau dd, xanh duong, xanh 1a cay co6 trong Google Sketchup va hé quy
chiéu Coordinate trong ArcGIS nén khi thuc hién chén cac mé hinh ddi twong 3D tir Sketchup s&
c6 sy sai léch vé huéng voi cac mit cua dbi twong. Dé khac phuc sy khac nhau nay chung ta phai
tao dwgc md hinh khdi thé hién duoc truc toa d6 3 chiéu trong Google Sketchup bing cach sir
dung cong cu trong ArcToolbox dé chuyén doi shapefile sang dang mé hinh khéi Collada c6 dudi
m& rong “*.dea”. Sir dung cong cu Mutipatch to Collada chuyén d6i thu duoc két qua cac mo
hinh khéi 3D cua cac cong trinh dugc mo trén ArcScene thé hién tai hinh 4.

- Thiét ké mé hinh 3D cdc doi twong Kién triic cong trinh cia 2 HTX trén Google Sketchup

Thiét ké cac d6i twong 3D dung 3 mirc do thé hién do chi tiét cia ddi tuong so véi hién trang
thuc té 1a do chi tiét cap 1, cdp 2, cip 3. Khi mé hinh duoc dung c6 do chi tiét cang ti mi thi ddi
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tuong dugc the hién cang c6 d¢ chan thyc so véi thuc té&. Mot s6 hinh anh thé hign ba mic d6 chi
tiét caa khu chire nang Khong gian thuong tra ctia 2 HTX duge md phong trong cac hinh 5.

(@) (b)
Hinh 4. M6 hinh khoi 3D ciia cdc cong trinh nha HTX tra va du lich céng dong Tien Yén (a);
HTX che Hao Dat (b) trén ArcScene

(b)
Hinh 5. M6 hinh khoi cia khu chitc ning Khong gian thuong tra ciia HTX tra va du lich cong dong
Tién Yén (a); HTX ché Hao Dat (b) véi d6 chi tiét cdp 1, cdp 2, cdp 3
Tiép tuc hiéu chinh cic m6 hinh toa nha con lai V6i cac bude co ban xay dung ta c6 san pham
nhu hinh 6.

€ (b)
Hinh 6. M6 hinh tong quan khéng gian HTX tra va du lich cong dong Tién Yén (a);
HTX cheé Hdo Dat (b) cap 3

3.4. Xdy dung mo hinh 3D trén ArcScene

* Lép doi twong dang nén

Déi voi 16p dir lieu nén dang ving tién hanh hién thi bang 16p c6 trong bo thu vién cua
ArcScene, nhan chudt vao mau hién thi cua I6p nén trén khung Table of Contents bén trai cua
man hinh. Cira s& Symbol Selector s& hién ra tai hinh 7, chon vao nut Style References va hién
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thi 3D Basic, tiép tuc chon vao biéu twong co ¢ khung bén trai ctra s6 Symbol Selector va nhan
OK [8].

Symbol Selector =
L -l@ & 88 ~
Search: © All Styles ) Referenced Styles
I -
Forest
Fill Color: -
B Outine Width: 1,00
Grass 3 Outine Color: Il -
- Edit Symbol...
Green Trim Save As.. Reset
Window
)
Miszion Tile
Mission Tile
s enc:
Category: Texture Fill Stvie S itoraross.
Tags: textured |40.< ] Cancel

Hinh 7. Ci7a sé Symbol Selector cia l6p nén

* ép doi twong den va cdc logi cdy xanh

Dir liéu cdy xanh duoc hién thi hinh dang trén thuc té bang cach xay dyng mé hinh 3D trén
Sketchup giéng thyc té, sau d6 xuét file *skp do sang file *.3ds dua vao ArcScene. Tuong ty lam
nhu vay d6i véi dit liéu dén cao ap. Mot s6 mé hinh 3D ciy xanh duge mé phong tai hinh 8.

Tir cac mo hinh 3D xdy dung duoc, tién hanh dua 1én ban dd vi tri cu thé khuon vién cua 2
HTX ta thu dugc hinh anh thyc té cay xanh va dén cao ap nhu hinh 9.

(1) Cay ché méd phong; (2) Cay chudi; (3) Cay du du; (4) Cay cau; (5) Cay sanh; (6) Cay mit;
(7) Cay mo ta cac cay con lai trong vuon; (8) Cay bong mat; (9) Cay tan rong.

Hinh 8. M6 hinh 3D cay xanh tai cac HTX
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) : e O (1)
Hinh 9. M6 hinh 3D cdy xanh va den cao ap tai HTX ché Hao Pat (a); HTX tra
va du lich céng dong Tién Yén (b) )
Mo hinh 3D hoan chinh khi dugc bat cac 16p thong tin, doi twong cia HTX ché Hao Pat;

HTX tra va du lich cong dong Tién Yén trén ArcScene thé hién tai hinh 10.

Hinh 10. M6 hinh 3D trén ArcScene ciia HTX che Hao Dat (a);
HTX tra va du lich cong dong Tién Yén (b)

Nghién ctru chi ra dugc sy lién két gitta hé truc toa do trong thiét ké mé hinh bén Google
Sketchup va hé quy chiéu trong khong gian bén ArcScene, gitp qua trinh khi thuc hién thay doi
khéi nha 3D trong ArcScene tranh bi sai vé kich thudc ciing nhu cac mit cta dbi tugng.

Mo hinh 3D hoan thanh, dat d6 kha chinh xac, sinh dong, gitip ngudi xem c6 cai nhin tong
guan nhét vé toan canh khong gian ctia 2 HTX trén dia ban nghién ciu. Dir liéu dugc dam bao
toan ven c6 thé phuc vu quang ba hinh anh cho 2 diém du lich cong d6ng tai xa Tan Cuong,
thanh ph6 Thai Nguyén.

3.5. Ung dung quéng bd mé hinh 3D trén mang Internet

Sau qua trinh diéu tra thyc dia va xay dung mo hinh 3D mét s6 diém du lich cong dong tai xa
Tan Cuong, thanh phd Thai Nguyén, tac gia tién hanh dang ky va dua mo hinh 1én thu vién 3D
Warehouse ctua Google. Cac budc duoc tién hanh nhu sau:

B1: Bang nhap thu vién 3Dwarehouse:  https://3dwarehouse.sketchup.com/

B2: Chon mé hinh cén upload. Trong khung Sketchup file, click chudt trai vao phan Choose a
file to upload.

B3: Thiét lap thong tin cho mo hinh: Trong khung Title, tién hanh d3t tén cho md hinh can upload

B4: Upload mo hinh

San pham sau khi dugc upload 1én Google c6 thé giup cho khach du lich va nhirng nguoi
quan tdm d& dang truy cdp vao va xem toan canh mé hinh cua mot sé diém du lich cong dong
tai xa Tan Cuong, nguoi xem c6 thé tim kiém, chia s¢ va khai thac thong tin dit liéu mo hinh
3D. Nguoi xem truy cap bz"mg may tinh, dién thoai, ipad c6 két néi Internet déu c6 thé xem
duoc mo hinh 3D.

San pham gitp cho hop tac xi ché 1a nhitng diém du lich cong dong duoc quang ba rong rai
hon trén mang Internet, ddy 1a co hoi tao nén sy khac biét trong quang ba hinh anh va phat trién
du lich cong dong cua xa Tan Cuong so véi nhitng diém du lich cong dong khac trong toan tinh.
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4. Két luan

Két qua thu dugc 1a mot bo co so dir liéu hoan chinh, thé hién hién trang co s vat chat cia
cac 16p dbi tugng nha, giao thong, cay xanh. Thiét lap mé hinh 3D cac dbi tugng cac loai cay
xanh, cac cong trinh xay dung, chuyén doi dir liéu va lién két giira hé truc toa do trong thiét ké
md hinh bén Google Sketchup va hé quy chiéu trong khong gian bén ArcScene. Thé hién duoc
muc do chi tiét cua cac mé hinh khdi 3D trong Google Sketchup, gitip lwa chon va loc cac ddi
tugng can thiét khi can thé hién mirc do chi tiét so véi thuc té. Xay dung hoan thanh mét bo dit
liéu 3D thé hién tong quan vé HTX tra va du lich cong dong Tién Yén, HTX ché Hao Pat tai xa
Tan Cuong, thanh phd Thai Nguyén.

Mo hinh dugc dua 1én thu vién 3D Warehouse ctia Google, khach du lich va nhirng nguoi
quan tdm c6 thé dé dang truy cap bang mdy tinh, dién thoai, ipad c6 két néi Internet déu co thé
tim kiém, chia s¢ va khai thac thong tin vé mo hinh 3D cua 2 diém du lich cong dong. Pay la
diém khac biét trong quang ba hinh anh va phat trién du lich cong dong cua xa Tan Cuong so Vi
nhitng diém du lich cong ddng khac trong toan tinh Thai Nguyén.
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