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XAY DUNG HE THONG THONG TIN VE DI TICH THANH CO
QUANG TRI DUA TREN NEN GIS VA CONG NGHE 3D

Phan Thi Hoa Lgi'*, Lé Manh Thanh?

1S¢ Gido duc va Dao tao Quang Tri - 02 Ta Quang Btru, TP BPong Ha, Quang Tri
2 Truong Pai hoc Khoa hoc — Pai hoc Hué - 77 Nguyén Hué, Hué

Tém tat: Quang Tri la mot ving dat 6 bé day lich st van héa. Trong cudc tong tin cong nam
1972, Thanh ¢6 1a dia danh dwgc ca thé gidi biét dén boi nhitng chién cong hién hach trong
cudc chién dau 81 ngay dém. Véi mong mudn xay dung hé thdng théng tin tdp trung khéng
chi dap g nhu cau ti€p can md ma con phuc vu muc dich giao duc va du lich van hoa; gop
phén dua tai nguyén du lich Quang Tri dén v6i nguoi st dung. Tac gia da tng dung cong
nghé GIS cung véi cac cdng cu: GPS, UAV, 3D scan ... d€ xay dung hé théng thong tin vé Di
tich Thanh ¢6 Quang Tri. Day la giai phap tich hop sinh dong dit liéu lich st — van hoa 1én
ban d6 dia ly. Gitp nguoi dung khai thac hiéu qua va tién lgi; du khach c¢6 duoc nhiing trai
nghiém mai vé lich st théng qua tuong tac véi mo hinh 3D; thye hién nhiém vu bao ton cac
di san dwdi dang ky thuét s6 thong qua viéc thu thap, xtt 1y, luu trik va truy cap mé vao CSDL.

Tt khoa: di tich lich stt van hod, danh lam théng canh, GIS, Quang Tri, WebGIS
1 Giéi thiéu

Di tich Thanh cd Quing Tri va nhitng dia diém lwu niém sw kién 81 ngay dém nam 1972 la
mot trong nhitng diém thu hat dong dao khach du lich, nhat 1a cac cyu chién binh ¢ ca hai
chién tuyén. Tuy nhién, du khach thuong gdp phai nhiéu tro ngai trong viéc tim kiém thong
tin, duwong di; lwa chon dia diém tham quan; dia diém luvu tri; phuwong tién di lai; cac dich
vy, san phdm du lich... Hién nay, cac co quan quan ly chi ¢6 nhitng thong tin dwéi dang sach,
to roi, video hay cac website d€ gidi thiéu, quang ba. Nhitng cac thong tin nay con roi rac va
chua hé thong.

Cac nghién cttu vé du lich, vdn hoa trén dia ban tinh Quang Tri ndi chung va Thanh c6
Quang Tri ndi riéng chwa nhiéu va chi tap trung vao diéu tra tiém nang du lich tiéu biéu la
dé tai Diéu tra va ddnh gid tiém ndng lanh thé phuc vu quy hoach phdt trién du lich sinh thdi tinh
Quadng Tri (PGS.TS Trwong Quang Hai, DH Quéc gia Ha N§i). Dé tai thuc hién tai Thanh c6 nhw
Khio sit trén co sé tng dung cong nghé khao c6, dia chit, sinh hoc va cong nghé thong tin dé’ phuc
ou viéc qui hoach, phuc dwng va phat trién cinh quan Thanh c6 Qudng Tri (PGS.TS Nguyén Vin
Tén, DPHKH Hué) nham tai hién lai btic tranh tong thé vé vé Thanh c¢d Quang Tri trén co so

* Lién hé: gcquangtri@gmail.com
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tng dung cdng nghé khao ¢d, dia chat, sinh hoc va céng nghé thong tin. Muc tiéu cu thé la
xay duing ctt liéu khoa hoc cho viéc phuc deng cac cdng trinh di tich nam trong vung nghién
ctru. Tai thiét khong gian kién tric, canh quan cta viing nghién cttu bang cong nghé 3D. Xay
dung ho so dit liéu va cac co s& khoa hoc cho viéc bao ton, trung tu, phuc dung va phat trién
canh quan Thanh ¢d Quang Tri. Pi sdu vé nghién cttu co ban nén cac ting dung cho nguoi

dung con chua thod man.

Van dé dit ra can cé cac giai phap nham phtt hop hd trg cho nguoi stt dung (du khach,
cac cong ty 1& hanh, tham chi nguoi quan ly tai cac diém di tich) d€ giup cho viéc khai thac,
stt dung, tim ki€m thong tin cac di tich mot cach day du c6 hé thong; tién dén co6 thé twong

tac voi cac diém di tich mot cdch dé dang thong qua cac cong cu tién ich (Internet, Apps,...).

Ung dung cong nghé GIS cling véi cac cong cu hd tro: GPS, UAV, 3D scan... xay dung
hé thong thong tin vé Di tich Thanh ¢§ Quang Tri nham gitp du khéch cé dugc nhitng trai
nghiém mdai vé lich s, van hod thong qua twong tac véi md hinh 3D... Thuc hién nhiém vu
bao ton cac di san van hoa dudi dang ky thuat s6 thong qua viéc thu thap, xi ly, luu tri va
truy cap mo vao co so dit liéu da duoc tao ra boi may quét laser 3D, cac md hinh dang s6,
mdy chup anh kj thuat s6 d6 phan giai cao, va cac kj thuat cong nghé tién tién. Véi su hd tro
cua cong nghé 3D, kha nidng quang b thong tin dwa trén nén tang Internet, dung luong
truyén tai s6 liéu, kha nang luu trit dit liéu dwdi dang s0... ching ta cd thé thu thap thong

tin hoan chinh va cdng bd thong tin dén cong dong mot cdch nhanh chéng va chinh xac nhat.

2 No6idung

21 Ditliéu
Dit liéu khong gian
Déi twgng diém: Pugc xac dinh | a) Dir liéu nén
boi cac cap toa dd doc lap (X, Y). Bén | £=2 Bin d hanh chinh, ha ting
canh c4c cdp toa do (X, Y) con phai c6 — Hanh chinh tinh, huyén, xa
cac dit liu khéc, bao gom cac thong tin | [ £ Giao théng
L UBND

vé ky hiéu d¢, kich thudc hién thi va

hudng cta ky hiéu. b) Dit li¢u di tich lich sit, di tich vin hod
Déi twong dwong: La mot chudi Ban 40 di tich lich st van hoa

Dit liéu nén

cac cap toa do X, Y lién tuc, thém vao D tich lich st Thinh c8 Quing e

Di tich lich six thi x3 Quang Tri

Di tich lich st tinh Quang Tri

Tai nguyén du lich tinh Quang Tri

dé 1a mot record dién ta cho ky hiéu
duoc dung. Cac d6i tuong duong thé
hién cac d6i tuong khong khép kin hinh D tich lich sée dac biét cip quc gia

hoc. Di san van héa the gidi tai Viét Nam
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Doéi twong ving: La khoang khong gian
duoc gidi han boi mot tap hop cac cap
toa do X, Y, trong d6 diém dau va diém

cudi trung nhau.

D liéu thudc tinh: La nhitng m6 ta vé déc tinh, dac diém va cac hién tuwong xay ra tai cac vi tri

dia ly xac dinh.
Bang 1. Dt liéu thudc tinh ctia 16p d6i twong diém di tich
STT Thong tin thudc tinh Tén treong Loai dir liéu Do rong
1 Ma d6i teong FID Object ID
2 Loai d6i tuong Shape Geometry
3 Tén TEN Text 254
4 Toa dé X X Float
5 ToaddY Y Float
6 Phan loai PHAN_LOAI Text 254
7 Dia chi DIA_CHI Text 254
8 MO ta MO_TA Text 254
9 Anh ANH Text 254
10 Phim tai liéu VIDEO Text 254
2.2 Xay dung hé thong thong tin
Arcgis.com
Diém y
Tao ban 4 Bin d6 nén
Dudme *
- Thém 16p dit l1iéu
Ving
Thiét lap ban d6 Thay déi ke hidu
| ]
4
Bin dé triec tuvén Ban dé trwe tuvén
In én Chia s& Ban dé vmg dung

M nhiing Website

Hinh 1. Quy trinh thanh lap ban d6 truc tuyén
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’ Muc tiéu nghién ciru ‘
v

| Thu thip dit lidu ‘
v

Chuin héa di liéu

2.3. Xay dung dit liéu

l Bién tip dit lidu |

ST R ey

Hinh 2. Quy trinh x4y dyng hé thong thong tin

Buoc 1: Dia diém di san van hoa duoc lua chon dya trén nhiéu yéu to, tap trung vao mirc

do6 cdp thiét trong viéc bao ton, tim anh hudng cta di san d6i v6i nhan loai ...

Budc 2: Qué trinh thu thap s6 liéu thue dia bat dau bang cac phuong phap khac nhau nhuw

do dac theo phuong phép truyén thong, chup anh d6 phan giai cao, thu thap tai liéu la cac bai

viét hay ban vé luu trit, va quét laser 3D hodc s6 héa bang UAV... cac diém di tich.
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Thiét bj do dac Méy chyp anh s6 May quét 3D

3-XU LY VA XAY
DYNG MO HINH

Bandd/Banve  Anh/Achiodncanh  Dam may diém Tu lieu khac
4 -LUU TRU CONG =
BO KET QUA 9wy =
~¥ = g symbian é
Luu e Cong bb chia sé Phat rién ing dung
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Buoc 3: Toan bo s6 liéu thu thap dugc tie thue dia la nguodn tu liéu quan trong giup tao ra
cac san pham chuyén giao bao gom céc bitc anh chup do phan giai cao, cac ban vé CAD 2D, céc
tam anh toan canh 360°, cac doan phim dung trén mé hinh va quan trong nhét la cac dam may
diém 3 chiu c6 d6 chinhh xac rat cao dé tao cdc md hinh 3D dan xuAt.

Buoc 4: Khi cac tap tin da duoc tao ra, tit ca sé duoc luu triv an toan trén hé thong, toan b
thong tin sau khi kiém tra va chdp thuén sé duoc cong bd rong rai cho cong dong ciing nhu cac

don vi 6 lién quan.

3  Két qua nghién ciru
3.1 Xt 1y s6 liéu dit liéu anh va tw liéu UAV dé€ xady dgng mo hinh 3D

Toan bo s6 liéu thu thap duoc tir thuc dia la nguon tu liéu quan trong gitp tao ra cac san
pham chuyén giao bao gom cac ban vé CAD, cac tdm anh d phan giai, cac bai viét mé ta va quan
trong nhat la cac dam may diém 3 chiéu c¢6 dd chinhh xac rat cao. DPAm may diém la tap hop cua
cac diém ¢ toa do XYZ cung nam trén mot hé thong toa do chung c6 kha nang dién dat mét cach
truc quan toan bo khung canh thyec tién gitup cho nguodi xem cé kha néng nhan biét va hiéu mot
cach chinh x4c su phan b cling nhuw mdi quan hé gitta cac d6i tuong thuc tién trong khong gian

ma ching dang ton tai.

A
A 0

Camera Poses Wireframe

Surface Texture

Hinh 4. Quy trinh hinh thanh m6 hinh 3D
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Théan cong

Vién d4 (ghi chit Tay) tai cong Hiru Mot géc tuong thanh

Thap Chuodng tai Quang Truong

Hinh 5. M6t s hinh anh md hinh 3D céc diém trong Thanh ¢6 Quang Tri
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3.2 Thanh lap ban d6 chuyén dé cum di tich Thanh ¢6 Quang Tri
Kién triuc Thanh ¢6 Quang Tri

a) So d6 Thanh c6' Quang Tri 1899: Cac ban d6 chuyén dé vé so d6 Thanh ¢6 Quang Tri xay
dung tir ndm 1899 duoc thiét ké trén ArcGIS Online va ArcGIS Desktop gitp cho nguoi st dung

6 thé hinh dung rd hon vé vi tri ctia cdc khu vuc trong thanh.

Hinh 6. a. So d6 Thanh ¢ Quang Tri Hinh 6. b. Ban d6 Thanh ¢6 Quang Tri

b) Dic thu kién triic ctia Thanh Quang Tri so voi mot s6'kién triic thanh lily phong kién Viét Nam:
Giup cho nguoi sit dung ¢ mot cai nhin sinh dong hon khi so sanh tong quan vé dién mao kién
trac ctia 6 Kinh thanh va 17 Tinh thanh khac trong ca nuwdc thong qua cac doan phim tw liéu, hinh

anh va cac doan van ban dwgc tich hop cuing véi vi tri cac cac thanh.

@6Ii tory Map Kiéntrc thanh Viét Nam : T6ng quan mdt s6 kién tric thanh Ky phong kién Viét Nam

o
[ 1

4 Thinh ¢ Bic Ninh

Titht

duc g halken
pxby 83 {on3 ¢ 2 7on g Ny

Hinh 7. Kién triic thanh Viét Nam thé ky XIX va Thanh ¢& Quang Tri
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Thanh ¢6 Quang Tri trong chudi cac sy kién lich st

Story Map Tour Cum Thanh ¢d Quang Tri trinh bay mot cau chuyén theo trinh tw, dwa vao dia
diém dudi dang mot loat hinh anh, video dugc danh dau vi tri va chu thich lién két dén ban d6 tuwong
tac. Giup cho nguoi st dung c6 cai nhin sinh dong khi tham quan kham pha cac diém di tich.

Cym Thanh C Quing Trj

Thanh €6 Quang Tri va nhirng dia diém Iuu nigm su kién 81... 0 i wowyT 0 ¥ &

R
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Hinh 8.a C4c vi tri trong di tich Thanh ¢ Quang Tri  Hinh 8.b Thanh ¢ Quang Tri va nhiing dia diém
(Story Map Tour) lwu niém sy kién 81 ngay dém 1972

Vita qua ban d6 6 nhiém bom min vat liéu n6 ciing da duoc hoan thanh cho thay cai nhin

nhiéu chiéu vé Thanh c6 Quang Tri cac ddu tich chién tranh hon 20 ndm.

}g % Ban b di ligu ném bom clia M trén a4t Quang Tri, Vigt Nam
\ N Map of U.S Bombing Data - Quang Tri Province, Viet Nam '

i

Bién Déng
East Sea '

CHDCND Lao
f Laos PDR

" ch giai -

Legend

T - e 1208 1

Hinh 9. Thanh ¢ Quang Tri trong hé théng bom min vat liéu né UXO

Thanh ¢6 Quang Tri trong hé thdng di tich lich st van hda dia phwong va ca nudc

a) Thi xa Qudng Tri
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Hinh 10.a Hé thong cac di tich lich s
van héda thi xa Quang Tri

b) Di san Qudng Tri

J ‘ m' ;;

Hinh 11.a Tour Di san Quang Tri

¢) Di san Viét Nam
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Hinh 10.b Cum di tich Thanh ¢6 Quang Tri trog 4 cum di tich

déc biét cAp qudc gia trén dia ban tinh Quang Tri
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Hinh 11.b Hé thong chi duong
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Hinh 12. Hé thong cac di san Viét Nam
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Thanh ¢6 Quang Tri trong quy hoach, phat trién du lich

AIEGIS = Cum au ich s 1he: phis Nsm: Thanh e Gudng T4 - Thby ~Tra Loc « sin v e gyt AwcGIS = Gum au llh siah the shis Nem: Tnarh cb Guéag T4 - 4j Tniy ~Tré Loc

Hinh 13. Thanh ¢ Quang Tri ndm trong cum du lich sinh thai phia Nam bao gom: Thanh ¢ Quang Trj
- My Thuy - Tra Loc

3.3  Thiét ké Applications trén thiét bi di dong
H5 tro cho du khach tim kiém thong tin khi dén tham quan cac di tich lich st bang cac tng
dung trén thiét bi di ddng (Smartphone, Tab).
T

Di tich lich sir Quang Tri

Theo dija gidi hanh chinh

Theo loai hinh di tich

IT-012015 - GiSgroup®
800 +84917898559

Email: gispta@gmailcom group.gis

Hinh 14. Giao dién cac Apps trén thiét bi di déng

4  Kétluan va dé xuat

41 Kétluan

San pham nay phuc vu dAc luc cho viéc hd tro phat trién du lich va gido duc di san trong
nha truong thong qua cac mon hoc; day 1a mot hé thdng thong tin thdng nhat, khoa hoc, ngan
gon nhung day du vé cac di san. Véi cac cong nghé GIS, hinh anh da phuong tién 3D, flycam
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giap nguoi st dung, khai thac tranh duwgc s nham chan, gay hiing tha va tién lgi; sit dung cac

Apps & bat ctt dau chi can c6 dién thoai thong minh hodc may tinh bang két n6i Internet.

Dai véi cac muc dich trong gido duc, gido vién cd thé xay dung cac bai hoc thdng qua co
sO dit liéu di san, dwa ra nhiém vu rd rang, huéng dan cu thé chi tiét d€ hoc sinh biét cdch 1am
viéc vdi di san. Véi cac bd mon lién quan thi day thiee su 1a nhitng tai liéu gido duc vo cung hitu
ich duoc tao ra tir thé gidi thue, la moi lién thong gitta cdc nén van hoa, cau noi gitra toan hoc,

khoa hoc ting dung va lich str. Gitp cho viéc day hoc trd nén séng dong hon bao gio hét.

Sinh vién va hoc sinh sé thiee sy hiing khoi khi tham gia vao bai hoc theo phwong thitc
nay, cac em sé thu duoc kién thitc va nhitng hiéu biét vé lich st thong qua canh quan, s phong

pht cac yéu t6 ndi dung, thong tin twong tac 3 chiéu an twgng va cudn hat.

Cong dong co6 thé thye hién nhitng chuyén du lich 4o t6i cac diém di san van hoa tir may
tinh véi thiét bi két ndi Internet, diéu ma tir triede dén nay khoé cé thé thuee hién duwoc. Nham gitp
cho nguoi st dung cé thé khai théc tai nguyén thong tin, cho phép chia sé, truy xuat va tim kiém

dr liéu cac di san mot cach de dang.

Nhitng nha quan ly truc tiép tai di san sé ¢6 trong tay cc cong cu quan ly nguén luc hiéu
qué hon c6 kha nang hd tro qua trinh triing tu, ton tao va bao ton di tich. Day ciing sé 1a cau néi
dé kéu goi nhitng nha tai trg, cac nguodn von dau tue phuc vu cho cong tac trung tu phuc ché mot

cach c¢6 hiéu qua nhat, dam bao chac chan sy hién dién cua di san cho thé hé mai sau.

Nganh du lich ¢ d6 ciing sé c6 co hdi quang ba rdng rai hon trén toan thé gidi, khach du
lich khéng chi don thuan xem nhitng tdm anh 2 chiéu va cac bai viét kho khan mo ta vé di tich
ma con ¢d co hoi thuce hién truede chuyén du lich ao tham quan toan bd di tich trude khi quyét
dinh dat vé d€ dén tham quan tryc tiép — Day thuc suw 1a co hoi rd rang d€ tao ra sw khac biét
trong quang ba hinh anh va phat trién du lich.

42 De xuit

Hoan thién day da by CSDL vé hé thong di tich lich st van hoa va danh lam théng canh
trén dia ban toan tinh Quang Tri; St dung va ap dung cong nghé, phuong tién hién dai tién tién
nhu: cong nghé GIS véi su hd tro ctia cac thiét b flycam, 3D laser, m6 hinh hoa ky thuét s6 cac di
san, di tich, ¢4 vat, hién vat...; Xay dung cac ban do6 chuyén dé dac trung cho ting tour, tuyén,
cum, diém va loai hinh du lich, dap tmg cho nguoi stt dung trong viéc dé dang truy xuat va tim
kiém thong tin; Phat trién hé thdng bang phién ban tiéng Anh dé phuc vu cho nguoi dung la du
khach nudc ngoai, Viét kidu (thé hé thit 2, 3) ho tro t8t cong tac quan ly, xtic tién va quang ba du
lich; Phéi hop véi Hoi dong bo mon Lich st cia S6 GD&DT Quang Tri dé€ hoan thién san pham,
tirng budc dua san pham tng dung vao hoat dong day hoc, phuc vu déc lyc cho gido vién va hoc
sinh.
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BUILDING INFORMATION SYSTEMS ABOUT QUANG TRI
CITADEL RELICS BASED ON GIS AND 3D TECHNOLOGY

Phan Thi Hoa Loi"", Le Manh Thanh?

! Department of Education and Training Quang Tri
2 University of Sciences, Hue University

Abstract. Quang Tri is a region with a long history of culture. In the general attack in 1972,
ancient citadel was a place known world-wide by the glorious victories in the 81-day battle.
Wishing to build a centralized information system that not only needs of open access but also
serves the purpose of education and cultural tourism; Contribute to Quang Tri tourism re-
sources to users. The author has applied GIS technology together with tools: GPS, UAV, 3D
scan ... to build information system of Quang Tri citadel relics. This is an integrated solution
for historical and cultural data with geo-mapping. Helping users to exploit efficiently and
conveniently; Visitors get new experiences of history through interactivity with 3D models;
Performing the task of preserving the heritage in digital form through collection, processing,
storage and open access to the database.

Keywords: historical site, Quang Tri, citadel, GIS, WebGIS, 3D technology



