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TOM TAT

Mac du viéc st dung M6 hinh thong tin cong trinh (HBIM) cho cac toa nha lich st van con nhiéu
kho khan va thach thic, nhung su phét trién tich cuc c6 thé dugc nhin thay trong sy phat trién
khéng ngling clia ky thuat mdi nay clia cac nha nghién clu trén toan thé gidi. Tuy nhién, & Viét
Nam, nghién ctfu vé HBIM van con han ché. Do do, véi nd luc ma rong va quang ba HBIM dén mot
cong déng rong 16n hon, nghién cliu nay nham sé hoa di san van haéa tai Thanh phé H6 Chi Minh,
Viét Nam bang mé hinh di liéu thong tin di san (HBIM) dugc tich hop véi cong nghé thuc té do
(Virtual Reality) va thuc té 3o tang cudng (Augmented Reality) nham phuc vu cho tour du lich 4o
va bdo tén di san van hoa; tir dé, ca gid tri vat thé va phi vat thé clia di sdn thanh phé dugc quang
ba va gidm sat bao tén. Nghién cu bao gém bén budc: (1) nghién cliu danh gia tiém ndng cla
cong nghé 3D Laser Scanning trong viéc bao tén di san van héa hiu hinh, (2) trién khai cong viéc
3D Laser Scanning cho mét nghién cdu dién hinh tai Thanh phé H6 Chi Minh, Viét Nam:; (3) xac
dinh quy trinh lam viéc tich hgp cong nghé; va (4) dinh hudng phét trién trong tuong lai. Trong
nghién clu nay, Dén thd vua Hung & thanh phd HO Chi Minh, Viét Nam, dugc chon dé nghién clu
dién hinh. Két qua nghién ctu cho thay nhiing han ché trong viéc st dung méy 3D Laser Scanner,
Trimble X7 dugc ki€ém tra dé cai thién quy trinh lam viéc trong tuong lai. C6 thé két luan rang su
két hop clia HBIM véi cac méi truong lich st ing dung cho phan tich hiéu suat cong trinh, phan
tich cdu trdc, quan ly co s& vat chat, thuc té tang cuong, thuc té do va thiét ké an toan phong chay
cho cac toa nha di san. Bén canh do, tich hgp mé hinh HBIM va VR, AR cling dugc trinh bay bang

cach phét trién du lich o, gop phan quang ba di san van hda tiép can dai chung.
Tur khoa: Dén tha Vua Hung, Bao ton di san van hda, 3D Laser Scanning, Cong nghé cao, VR, AR

GIGI THIEU

Theo dii liéu ctia T6 chiic Du lich Thé gidi, trong giai
doan ting trudng manh mé trong nhiing nam gan day,
tang trudng du lich dén cac nuéc OECD da vugt mtic
trung binh toan ciu k€ tit nim 20141, O Viét Nam,
tong dong gop cta Li hanh & Du lich vao GDP la
7,0% téng nén kinh té€ quéc dan vao nam 2019 2, Nam
2017, Di tich C6 @6 Hué da dén hon 3 triéu lugt khidch
du lich, tao ra hon 320 ty dong doanh thu ban vé va
ting trudng kinh té dang ké3. Néu dugc bio ton va
tan dung hop ly, di sdn van hoéa c6 thé 1a ngudn thu
nhap quy gia cho nén cong nghiép du lich va nén kinh
t€ va xa hoi ndi chung, didc biét 1a cho viéc phat trién
bén viing dit nudc. Do do, 6 thé thiy viéc bao ton di
san vin héa dia phuong la can thiét.

Du 4n Open Heritage 3D cung cdp quyén truy cip
md vao bo di liéu di san van héa 3D cho gido duc,
nghién ctiu dong thoi x6a bd céc rao can déi voi cac
nha san xudt ndi dung trong viéc xuét ban di liéu cta
ho. CyArk ciing véi cic t6 chiic sang lap khéc cung
cdp hon 200 bo dii liéu vao ndm 2019 ciing nhu céc
du 4n tailiéu 3D mdi ctia cac cong trinh di san?. Nam

2019, Trung tam bdo ton di tich C6 d6 Hué ciing da
t6 chiic trai nghiém VR (Virtual Reality - Thuc t€ d0)
- “Di tim Hoang cung da mé4t” 3D hoéa chinh hoang
cung Hué va thu hut t6i 28.000 tham gia trdi nghiém
chi sau khoang hon bén théng dua vao hoat dong”.
Mot trong nhiing budc tién 16n trong viéc m6 hinh
héa di san, m6 hinh thong tin cong trinh di san (Her-
itage Building Information Modeling - HBIM) c6 thé
dugc stt dung dé lap tai liéu, nghién ctiu, béo ton va
quan ly co s& cho vong doi st dung ctia cdng trinh
4y°. Ap dung HBIM cho viéc quan Iy cong trinh di
san 1a mot linh vyc hoc thuit tuong d6i méi & Viét
Nam va dang dan phé bién trong linh vuyc bao ton di
san trén thé gidi.

Tai Viét Nam, nganh cong nghiép thuc t€ do - VR,
AR hién dang & giai doan so khai v6i hau hét cac
budc phét trién trong vong 3 - 4 nim trd lai day va
thi trudng con kha phén tan, khong c6 cong ty dan
dau thi trudng rd rang. Céc san phdm cong nghé mai
ndi trong linh vic nay chi dugc xem la san ph&m kinh
doanh, chua déng gép nhiéu cho mang gido duc’.
Trong khi nhiéu nghién ctu truéc day tap trung vao

Trich dan bai bao nay: Thu N A, Nhu L M U, Bai N H, Son N H. Bo tén di san van héa va du lich phat
huy gia tri thanh phé: Ap dung xu huéng sé héa vao di san van héa. Sci. Tech. Dev. J. - Eng. Tech.;

5(2):1536-1548.
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viéc ap dung hinh anh 360 d9, khong cé nghién ciiu
ndo c6 thé bao quat toan bd qua trinh, tii Scan-to-
HBIM dén tich hgp x4y dung ting dung dé€ thu hut
khéch du lich. Nghién ctiu ndy nham muc dich xay
dung quy trinh 4p dung 3D Laser Scanning trong di
san thanh phd ti thu thép dii liéu dén Scan-to-HBIM
va danh gia tiém ndng Gng dung Scan-to-HBIM tich
hop cong nghé cao trong bao ton di san vat thé. DE
dat dugc muc tiéu nghién ctu, Dén Tho Vua Hung
v6i hon 100 ndm tudi dugc chon 1a dy én thi diém
va dugc xép hang 14 di tich TPHCM vao nim 2015,
dén thé mang phong cich kién tric Triéu Nguyén?®,
1a mot biéu trung cho bao ton di san hiiu hinh trong
nghién ctiu nay. Day cé thé dugc xem 1a mot dy an
thi diém vé tinh kha thi ctia viéc 4p dung cong nghé
thong tin vao bao ton, phuc hoi di sén. Bang viéc két
hgp st dung cong nghé 3D Laser Scanning va s6 hoa
thong tin dén tho thong qua mo hinh thong tin cong
trinh, d€ phat trién cac tour du lich o, thuc ddy y thic
cong dong dia phuong lién quan dén cac dia diém di
san va tin nguéng lau doi. S6 hda 3D 1a tién d€ co s6
dé tién hanh cdc cong viéc tiép theo nhu trung bay o,
bao tang 4o, quang b4, truyén thong bang cong nghé
AR (Augmented Reality - Thuc té ting cuong) va VR
(Virtual Reality - Thuc t€ 30)°. Céac khia canh khéc
nhau cua trdi nghiém du lich ting cudng dang dugc
nghién ctiu vé€ mit hoc thuat va 1a khudén khé trong
tuong lai cho du lich a0 111,

COSGLY LUAN

Céc codng trinh di sdn theo thoi gian, khong thé tranh
khoi vin dé xudng cép, sai khac so véi phién ban gbc,
can dugc trung tu, stia chiia lai, nhung da phan khong
c6 ban vé chi tiét, chinh xac 2. Cong nghé 3D Laser
Scanning 1a mot cong nghé tién tién trong linh vuc
khéo sat, thu thip di liéu chi tiét v6i do chinh xac
déng ké13. Tuy nhién, viéc chuyén d6i nhanh chéng
dit liéu vién tham thanh cdc moé hinh thong tin chia
tham s6 da x4y dung la mot thach thic chua dugc
giai quyét!*. O Chau Au, 80% cac toa nha dugc xiy
dung trudc ndm 1990, va hau hét ching khong c6 mo
hinh BIM hoan c6ng, nhiing truong hgp nay, Scan-
to-BIM dang trd thanh quy trinh tiéu chudn!>. Mo
hinh BIM cho céc toa nha méi dugc dp dung bang cac
quy trinh tiéu chuén héa da dugc phat trién tit lau,
trong khi HBIM 1a mét linh vic nghién ctiu méi va
kém phat trién 1. Cac toa nha di san thudng c6 hinh
hoc phic tap (phi tham s6) lam cho s6 héa thong qua
cac phuong phap thoéng thudng trong cac quy trinh
khong chinh xéc va tén thai gian 4. Viéc két hgp hai
cong nghé nay, Scan-to-HBIM, c6 ¥ nghia quan trong
trong viéc phan tich va so sanh va ty dong héa quy
trinh tai liéu hodc bing cich st dung co s& dii liéu
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gom cdc yéu t6 kién truc tham s6 c6 thé duge diéu
chinh khi c4n thiét.

Nim 2021, Phé Tha tudéng da ky Quyét dinh sb
2026/Qb-TTg ngay 2/12/2021 phé duyét Chuong
trinh s6 héa Di san vin héa Viét Nam giai doan 2021-
2030 v6i muyc tiéu xay dung hé théng co s¢ di liéu
qudc gia vé di san van hoéa trén nén tang cong nghé s6
thong nhat, phuc vu cong tac luu trii, quan 1y, nghién
ctiu, bdo ton, khai thac, quang bd di san, thiac déy phét
trién du lich bén viing 7. Chuyén cc dii liéu vé di san
van héa sang dang s6, stii dung cac cong nghé nhan
dang, Scan 3D cap nhat thuong xuyén lén hé thong
kho dii liéu di san van héa tép trung.

Hién nay, cong nghé s6 hoa di sin dong thoi c6 thé tao
ra nhiing thay d6i mang tinh cdch mang trong quan
1y, bao tén va phat huy gia tri di san '8, Tiém ning ctia
cdc ting dung VR dé thuc ddy du lich Di san van héa
dugc ching minh bang cach phat trién mot s6 dy an
dang ké trong linh vuc nghién ctu. Thuc t€ 4o (VR)
va Thuc t€ ting cudng (AR) sé trd thanh mét cong cu
quan ly cho céc di san van héa phiic tap néi chung va
thong qua chuyén tham quan thyc t€ do nhap vai c6
thé m& dudng cho sy tuong téc trong viéc bao ton kién
tric bing cich ting cudng su hifu biét cia du khich
vé di san van hda vat thé.

Viéc quang ba di san vin hoa dia phuong tao ra trién
vong phét trién du lich !, 14 trusng hgp thi diém cho
phép cac dia phuong khéc trén ca nudc thy hudng
til mo hinh du lich va gép phéan x6a déi giam ngheo.
M5 hinh thuc té 30 cé thé hoach dinh chién lugc mod
phong cac tinh huéng trong tuong lai va chuén bi cac
phuong én xii Iy, bao tén, duy tu cong trinh di san 20,
bay ciing dugc coi la mot du an thi diém diéu tra
tinh kha thi ctia viéc stt dung cong nghé d€ xay dung
truong du lich 4o tai Thanh phé H6 Chi Minh.

PHUONG PHAP NGHIEN CUU

Phuong phap nghién ciu

Phuong phép nghién ctiu dugc trinh bay trong Hinh 1
nhdm 4p dyung xu hudng s6 hoéa trong di sdn van hoa,
bao ton di san vin hoa va phat huy gid tri thuc sy cta
thanh phd trong tuong lai. Nhin chung, phuong trinh
gom 6 budc, bat dau v6i mot khao sat chung tinh hinh
téng quan cic tai liéu nghién ctu lién quan dén bao
ton di san va xuc tién du lich tich hgp BIM va Laser
Scanning. au d6 nghién ctu chon dy 4n thi diém 1a
cidc du 4n di sdn 6 TPHCM dé€ tién hanh vi thuin tién
tiép c4n dé thu thap di liéu va tdng hgp thong tin.
Sau khi xdc dinh di san vén hoéa phu hgp - Dén tho
Vua Hung - nhém téc gia da tong hgp thong tin trén
Google Maps va Google Earth d€ 1ap ké hoach thu
thép dii liéu tai hién trudng. Sau d6 mot ké hoach du
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1. Co s ly ludn

'

2. Nghién ctru dién hinh

v

3. Thu thap va
tong hop dir licu

;

4. Mo hinh gia ldap

!

5. Phat trién mo hinh

"

6. Panh gia & két luin

Hinh 1: Phuong phap nghién ctu Gng dung xu
huéng sé héa di san van héa

théo cho bé tri vi tri tram may trén cdng trinh, danh
sach méay moc, thiét bi va danh séch trach nhiém thuc
thi dugc 1ap. Ngay sau khi dit liéu ddm méy diém cta
ngdi dén Hung Vuong dugc thu thip, moé hinh dam
may diém du 4n dang dugc xt Iy d€ mo hinh hoa xay
dung mo6 hinh gia lap (BIM) va tich hgp v6i cong nghé
cao (AR,VR) nham thuc d4y, quang bé di sin dén cong
chung. Sau ciing, tinh kha thi cta quy trinh lam viéc
dugc danh gid, mot s6 16i va gidi phdp trong viéc trién
khai Trimble X7 Laser Scanner d€ thu thap va xu da
liéu dugc tong hgp, tit d6 dua ra dinh hudng trong
tuong lai d€ phat trién va mé rong du an.

Thong tin cong trinh
Bang 1 trinh bay khai quat vé thong tin cong trinh thi
diém véi cac noi dung thong tin chung ctia cong trinh

cho dén cic miéu ta so bo vé du an khéi tao. Dén tho
vua Hung ndm trong khuon vién ctia Thdo Cam Vién,
do ngudi Phéap x4y dung nam 1926. Cong nang ban
déu ctia cong trinh 1a dén tudng niém nhiing ngusi
Viét t tran vi di linh cho Phap trong Thé chién thd
nhdt. Sau ndm 1954, khi ngudi Phap rut khoi Viét
Nam, cdng trinh dugc déi tén thanh dén Quéc T6
Hung Vuong.

Thiét bi va phan mém

Do gi6i han vé s6 ngay md ctia tai dén Hung Vuong,
bén canh cac quy dinh khong dugc phép dan cac bang
danh ddu muc tiéu (Targets) vao cong trinh, nén viéc
thu di liéu pointcloud doi héi phai duge thuc hién
trong thoi gian ngan va bat ky dii liéu Scan thu dugc
nao ciing phai dugc ddm bao st dung dugc. Vi dién
tich khu vic Dén thd Vua Hung 1a (Google Earth)
trong khi pham vi hoat dong ctia Trimble X7 1a 0.6m —
80m, do d6 viéc stt dung mdy 3D Laser Scanner Trim-
ble X7 phtt hgp cho cong trinh nay. 3D Laser Scan-
ning c6 thé ghép néi tram (registration) day du tai
hién trudng, cho phép ngudsi dung kiém tra xem chit
lugng ctia ddm may diém (pointcloud) d€ dép ting yéu
cau ghép tram va dam bao qud trinh tu dong dinh
huéng (auto-orientation) dugc hoan thanh. Nghién
ctiu nay stt dung phadn mém Trimble Perspective cho
b diéu khién ho trg hién thi va xu ly di liéu 3D.
Thiét bi scan (X7) dugc stt dung dé thu thap khu vuc
bén ngoai, bén trong ctia ng6i dén, dii liéu 3D dugc
tong hgp thanh mot b dit liéu trong Trimble Perspec-
tive va phan mém Trimple Realwork st dung ché do
dang ky tu dong tiéu chuén. Trudc khi thu thap di
liéu bdng mdy scan laser Trimble X7, mét ké hoach
dugc 1én hoach dinh ky ludng la cin thiét va cac ky su
khao sat dugc yéu cdu tuin tht nghiém ngit ké hoach
va quan ly tram Scan. Bd dii liéu 3D sau xti ly da dugc
xudt sang phadn mém Trimble Clarity d€ chia sé, nhap
vao Revit va cdc phan mém phat trién khéc dé€ tiép tuc
phét trién mo hinh va ting dung tryc quan hoéa. Bdivi
khong c6 su hé trg ti viéc nang hodc gian gido, ting
mai ctia ngdi dén qué cao dé€ cé thé thu dugc trong
pham vi scan X7, do d6, m6 hinh pointcloud ctia ngoi
dén thiéu chi tiét mai.

KET QUA

Thu thap thong tin cong trinh di san

Mot ban phac thdo ban vé 2D két hgp véi ban d6 khu
vic tham khao trén Google Earth da dugc thanh lap
sau khi kiém tra hién trang cta di san cho ké hoach
mat bang bd tri tram mdy cho viéc thu thap di liéu.
Dt liéu tho (di liéu dugce thu tryc tiép chi méi qua
xt ly ctia phdn mém hién trudng Trimble Perspec-
tive) sau d6 dugc gtii dén thiét bi luu tri nhu & cling
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Bang 1: Thong tin cong trinh

Noi dung Chi tiét

Tén cong trinh Dbén the Vua Hing

Qudc gia Viét Nam

bia chi S8 2, dudng Nguyén Binh Khiém, Bén Nghé, quan 1, Thanh phd H6 Chi Minh
Thong tin dii liéu LiDAR Terrestrial - D liéu scan mat dit

Ngay thu thap dii liéu  2021-05-17

Théng tin chung cta
cong trinh

Miéu ta dé 4n

Dén the Vua Hung la mét trong nhiing di tich lich st quan trong va linh thiéng nhé4t & Thanh
phé Ho Chi Minh cua Viét Nam. Dén Huing 1a dén thd linh thiéng, noi th Vua Hing, vi vua
dau tién ctia Viét Nam, cac diing tudng trong lich st.

Néam 2012, UNESCO da cong nhan Tin ngudng thd cing cdc Vua Hung & tinh Phu Tho la Di
san van héa phi vt thé ctia thé giéi. Nghi 1€ Gié T6 Hung Vuong da c6 ti hang nghin nim
nay, thé hién stic séng bén bi ctia vin héa Viét Nam.

Ngoi dén c6 b6 cuc hinh vudng véi nhiing day mai xép chong 1én nhau tao thanh ba ting mai
uén lugn theo phong céch kién tric thoi Nguyén. Cong trinh tdng thé giéng sin Minh Lau
ctia lang Minh Mang & Hué.

BIMLab-HCMUT da hgp tac v6i Trimble trong ndm 2021 d€ lap hé so vé d€ an s6 héa Dén
Hung. Du 4n nay la mot phén trong du 4n ciia AUN vé béo ton céc toa nha di tich; san phdm
dé 4n 1a tai liéu thiét yéu vé van hanh, bdo hanh béo tri cong trinh va quan ly tai san ky thuat
s0, va ciing d€ quang ba diém dén. BIMLab da thuc hién thu thép di liéu di tich bén trong va
bén ngoai bing cong nghé 3D Laser Scanning trén mit dat v6i 3D Laser Scanner Trimble X7.

di dong d€ xti Iy phadn mém trong Trimble Realwork.
D6i v6i dy an nay, c6 téng cong 162 tram scan (xem
Hinh 2). Trimble X7 cung c4p sdu ché d¢ scan c6 sin.
béi véi khu vic bén ngoai Ché do st dung la B2 va
khu viyc bén trong dén 1a A (xem Béng 2, Bang 3).
Nguyén nhén gitia su khac nhau trong ché d6 scan 1a
do su khdc biét vé anh sang va do phtic tap cua chi tiét
bén trong va bén ngoai cong trinh. Theo kinh nghiém
thuc té, thoi gian t6t nhit d€ thu thap di liéu ngoai
troila 5:30 sang dén 5:30 chiéu khi cuong d6 dnh sang
du cho qua trinh thu thap di liéu. Trong nghién ctu
dién hinh nay, sai s6 tdng th€ nho hon 10mm (c6 thé
chép nhéan dugc doi véi du an Di san da xay dung).
So d6 (Hinh 3) minh hoa quy trinh lam viéc tai hién
truong cong trinh véi may scan X7. Luu d6 dua ra
bao gébm ndm budc chinh, dugc chia thanh ba phén
chinh. Phan I mé ta quy trinh thiét 14p thiét bi va gia
ba chin d€ dam bao d6 dn dinh ctia mdy scan dé scan
cdc bé mat va vat thé v6i d6 chinh xéc cao. Phan II va
III trinh bay quy trinh lam viéc khi lam viéc v6i May
tinh bang T10, st dung Trimble Perspective d€ diéu
khién mdy scan thu dugc dém may diém.

Thao tac thiét lap bt dau tu viéc thiét lap gid ba chan,
lap pin, diéu chinh céc chén trén gid ba chan dén d¢
cao can thiét va 6n dinh gid ba chan. Sau dd, thiét bi
dugc dit trén dau ctia chan may trude khi khéi dong
béng cach bat nguén, sau d6 can béing thiét bi (I). Phin
mém Trimble Perspective cho phép ngudi ding tao,
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chon va gan nhan cho cac tram scan (II). Khi thiét bi
dugc khoi dong, thiét bi ¢é sdn dé két ndi bang phan
mém hién trudng véi Wi-Fi hodc qua cap USB 2.0 (1).
Sau khi thiét 1ap ddy da bo diéu khién, bit dau buédc
scan (I1I-2). C6 thé tao mot tip hgp cdc tram méi néu
cdi dau tién bi 161 tai cho trong 16i ghép nédi tram.
Phian mém Trimble Real works ciing c6 thé dugc st
dung dé€ ghép dii liéu gitia cac tram bing phuong phép
thuc hién ghép thu cong. Nguyén tic ghép tram 1a
chon nhiing tram, ma di liéu c6 nhiéu diém trung
nhét. Gia st lugng ddm méay di€m gitta hai tram
khong dap ting yéu ciu ghép tram (>60%), thong
thuong, hay tién hanh thiét 14p mot tram trung gian
két n6i hai tram (III-3,4). Néu van khong thé két néi
VGi cdc tram ¢, viéc tao mot tdp hgp méi d€ tiép tuc
qua trinh thu thap di liéu 13 cdn thiét. Cudi cung,
md hinh théng tin cong trinh di san, HBIM, sé dugc
trich xudt ra ngoai (5), md hinh sé dugc st dung cho
cac muc dich tich hgp khac nhu thuc t€ 40 AR, VR va
ung dung du lich 4o trong tuong lai. Dii liéu sau do
sé dugc chuyén ti€p cho quy trinh & budc tiép theo,
trong phan mém Trimble Realwork.

Su thé hién thong tin cong trinh di san

Sau buéc thu thip thong tin di san 12 bude dién giai,
thé hién thong tin di san, di liéu sau khi thu thap sé
dugc xudt ra va luu dudi dang tép dii liéu laze (TZF).
Dui 4n di liéu TZF sau d6 dugc nhép vao phin mém
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Y+ ~CrED Ha aailiy

Hinh 2: Mat bang b tri tram may (trong phan mém Trimble Realwork)

Bang 2: Tom tét - Giai doan 1 - Thu thap dit liéu

STT

1

Noi dung

T6ng tram (station)
T6ng Pointcloud
Téng anh chup

T6ng thoi gian lam viéc (ngoai hién trudng)

T6ng thoi gian thu thap dii liéu méi tram (sta-
tion)

Thoi gian xu ly di liéu pointcloud

Nhén sy chinh (thu thap va xi ly di liéu point
cloud)

Ché d¢ scan

Két qua

162 Station

3.955.396.603 Points

More than 162 3600 Images

Inner (01 day) (17/05/2021)
Outter (1.5 days) (04/05/2021 + 18/05/2021)

9 mins / stations (Mode A)
12 mins / stations (Mode B2)

05 ngay

02 ky su

Interior: Mode A
Exterior: Mode B2

Bang 3: Scan mode trong Trimble Perspective

Thoi gian 1) (min) ~ Ché do 86 diém (Mpts) Kich thu6ctSidactia  Ché d6 scan
tép (MB)

2 Standard 12 160 A

4 High Sensitivity 17 190 B2

11l Thei lugng lam tron dén phit gn nhét va bao gém thai gian ty dong hiéu chuin.
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by |
| S

Hinh 3: X7 On-site Workflow

chuyén dung cho ddm may diém xt ly. Céc hinh
dudi day thé hién day ¢t moé hinh dam may diém ctia
Pén Hung tii mat trong va mit ngoai (xem Hinh 4;
Hinh 5). Khong c6 vin dé dang ké nao gip phai trong
giai doan nay. Tuy nhién, thuc t€ 1 c6 mot s6 ngudi
dang gap kho khan trong buéc ding ky va ghép tram.
Viéc bé tri tram scan thiéu ghi chu trong buéc trudce
dan dén viéc diéu chinh lya chon tram gdc dé ghép
ndi v6i cdc tram con lai bi sai sot vi khong thé ghép
ndi véi cac tram do mat do chong ldp khong du. Do
dd, can ghi chu vi tri tram va dit nhan riéng cho tling
tram scan tai chd. Ngudi thuc hién cin xdc dinh khu
vic ban du va vi tri bat d4u va so d6 di chuyén tram,
bao gém phan chia khu vuc, danh s6, nhan khu vuc,
v.v. Vi du tén nhan dén gom ché d9, khu vuc ctia ngdi
dén, hudng ctia cong trinh va s6 thid tu (A-EX-N-01:
<Mode A-Exterior-North-Number>).

So d6 tram trong cong viéc thuc té ctia Trimble chi
mang tinh chdt tham khdo (biéu d6 chi dugc hién thi
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Bang 4: Bao cao ghép tram - Trimble Realwork

Registration Report

(Using TZF Scans)

User Name: BIMLab

Date: Thu May 27 18:04:41 2021

Project Name: HTM_DenHung 210526_V1
Length Measurement Units: Meters
Coordinate System: X, Y, Z

Overall Cloud-to-Cloud Error: 5.23 mm

khi tram dugc ghép néi thich hgp véi cac tram trude
d6). Gia sti tram khong thé dugc ding ky véi cac tram
khéc. Trong truong hgp dé, moé hinh ddm may diém
ctia tram sé bi lo lting trong khong gian va khong dugc
két n6i véi bat ky tram l1an can nao, vi vy viéc xac dinh
vi trf tram va két néi muc tiéu (target) 13 mot thach
thtic. Mot trong nhiing cich d€ ting diém trung lip
la thém mot tram trung gian. Tram trung gian méi
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Hinh 4: M6 hinh point cloud khu vuc bén trong Dén tha Vua Hung

két ndi vdi hai tram c6 thé nhin théy véi hai dudng
ngdm gifia hai tram ghép néi khong thanh céng. Do
d6, cac tram bi 16i c6 thé ghép ndi thanh cong. Qud
trinh ghép tram tai vi tri cAu thang ( thay d6i do cao va
c6 d6 doc), tuong tu nhu tinh hudéng ngay goéc. Mic
du céc tram scan dugc bé tri tuong ddi gan nhau (1-
2m) nhung phdn mém véan bdo 16i dang ky. DE giai
quyét vin d€ nay, hay gidm khoang cach gitia cac tram
& vi tri ndy xudng 3 tram ¢ mdi bén ctia bac thang va
dat cac dé ctia cac tram lai v6i nhau. Ha d§ cao may
khilén cdu thang va ngugc lai. Tram c6 thé dugc ghép
ndi thanh cong. Mit khdc, tinh ning Auto-Register st
dung mat phing d€ thuyc hién ghép tram va dang ky
trong nghién cttu dién hinh nay, vi cic tdm muc tiéu
(targets) va cdu (sphere) khong thé st dung tai Dén
thd Vua Hung.

Tu khia canh s6 hoéa lich st sai s6 tong thé cloud-to-
cloud error 14 5,23mm (<10mm) 13 ¢ thé chdp nhin
dugc (xem Bang 4). T géc dd md hinh hoa, do tinh
chét lich st cta cdu truc, sy thiéu vudng vn ctia cac
btic tudng va sy khong déi xing cta cdc bé mit cong
trinh da dan dén nhiéu vin d¢€ khéic nhau trong viéc
dung lai m6 hinh Revit.

Hinh 5 bén dudi tom tat quy trinh xt ly di liéu ddm-
may-diém, sau khi thu thép di liéu moé hinh cong
trinh bang Mdy 3D Laser Scanner Trimble X7 tai hién
trudng. Quy trinh trén thé hién tom tit hoat dong
trén phdn mém chuyén dung ctia Trimble - Trimble
Realwork. Quy trinh xt 1y dii liéu May 3D Laser Scan-
ner Trimble X7 bao gom 7 budc chinh, dugc bit dau
sau quy trinh tai chd. Di liéu dugc trich xudt tit thé
nhé ctia mdy scan va dugc sip xép thanh 6 thao tdc
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dé chinh stia dit liéu. Qua trinh t6 chic di liéu dugc
hoan thanh bang céch chinh stia va thuc hién sdu thao
tac tiry thudc vao muc dich va d6i tugng mong mudn.
Céc thao tdc bao gom kéo va tha (Drag and Drop), cit
va dan (Cut and Paste), sao chép va dan (Copy and
Past), x6a (Delete), tao nhom (Create Group) va ddi
tén (Change a Name). Phan mém ctia Trimble - Trim-
ble Realwork - c6 thé t§ chuic dit liéu theo quy dinh sdp
x€p ctia dy an.

SiMLab

Import Project
Nhip tép dydn
rwp.raw jxl asc neu fzs tzf

|0

Organization of Data
T chire dir liéu

|0

Exploring Data
Chinh sira dir liéu

[0

Exploring Data
Kham pha dir liéu

)

Registration - Ding ky

Registration
Visual Check
Kiém tra truc quan

l 0 Xia l@

Exporting Data
Xudt dit liéu
Jenz bsf @57 das laz peg .obj dgn def
e ropdb piapts ..

T

Hinh 5: X0 ly dir liéu Trimble X7 trén Trimble Real-
works

Sau qua trinh chinh stia dii liéu, tién hanh Kham pha
di liéu ( Explore Data) d€ dam béo di liéu dugc t6
chtic hop ly va phu hgp thuc hién cac budce sau. Sau
khi qué trinh tham do di liéu hoan thanh, tién hanh
viéc ghép tram (Registration), qud trinh ghép tram c6
thé thuc hién theo tram scan (Scan-Based Registra-
tion ) va muc tiéu ghép (Target-Based Registration),
qua trinh ghép tram scan bao gom céc tinh nang co
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ban nhu ghép tram ty dong vdi planes (Auto-Register
Using Planes), ghép tram dua trén di liéu (Cloud-
Based Registration), ngoai ra ghép tram muc tiéu con
¢6 cac tinh ndng ning cao nhu ty dong phén tich va
trich xudt muc tiéu (Auto-Extract Targets), ghép tram
tu dong dua trén muc tiéu (Target-Based Registra-
tion). Trimble Realwork la cong cu phén tich di liéu
thoi gian thuc cho phép nguosi dung 1ap ban d6 méi
truong xung quanh. Cudi cung, xudt dy 4n cho cic
ung dung ning cao hon (VR, AR, Scan-to-BIM cho
mo hinh As-built). Trimble Realwork cho phép nguoi
dung xudt du 4n dudi nhiéu dinh dang khac nhau nhu
.kmz / .bsf / .e57 las / .obj / .dgn / .dxf/ .tdx / .xcp /
.bx / .ptx/ .pts.

San pham Hi-tech

Mob hinh 4o ctia mot di tich lich st c6 thé cé nhiéu
gid tri khac nhau nhu khoa hoc, gido duc, lich s, v.v.,
tuy thudc vao thdng tin yéu cidu. Mo hinh cing cé
thé dugc st dung d€ danh gid sy phat trién ctia moi
trudng bang cach so sanh céc ban téi tao 3D dugc thuc
hién nhiéu l4n trong suét cudc doi ctia d6i tugng®.
Hon nfia, cic cong nghé cao nhu AR, VR hé trg ning
cao tinh pho bién clia ngdi dén, mang lai trai nghiém
cam giac chan thuyc cho du khach. Autodesk Viewer
cho phép ngudi dung xem va cdng tac trén cing mot
mo hinh trén bét ky thiét bi hodc hé diéu hanh nao
(xem Hinh 6). Du khéch c6 thé trai nghiém mo hinh
thuc t€ do ting cudng (AR) clia cong trinh Pén tho
Vua Hung chi qua dién thoai thong minh va ting dung
theo doi dnh dugc xiy dung trén nén tang Unity tuong
thich da phuong tién (xem Hinh 7).

Enscape da thtt nghiém véi Thuc t€ do (VR) trong md
phong khong gian kién tric (Hinh 8). Gid day, khach
truy cép c6 ché d6 xem 360 d¢ ddy du, cho phép ho
cam nhén khong gian va thiét k€ ciing nhu hinh dung
vé€ quy mo khong gian va thuc t€ ctia dy 4n, dac biétla
céac cong trinh di tich va di san lich sti. Thuc té ao va
thuc té ting cudng sé dugc st dung d€ mé phong cong
viéc trung tu di san. Cac hoat dong 4o sé dua trén cac
mo hinh thuc t€ va dugc quan Iy thong qua mdt quy
trinh Scan-to- HBIM nhdm hién thyc hda hé thdng
thong tin vé di san van hoa, kién thiic va bdo ton. Bén
canh d6, tich hop AR, VR trén truyén thong dai ching
con gbép phin quing bd di san dén dai ching, la cinh
tay déc luc trong van d€ luu gif, bao tén va phat huy
gid tri di tich, di sdn. Ung dung cong nghé vao viéc
bao ton va phét huy gid tri di san, gin v6i phat trién
du lich hién nay chinh la ciu néi cac thé hé trong viéc
bao ton, luu git di tich ctia cha 6ng gin véi phit trién
kinh t€ ti du lich va gido duc truyén théng.
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Hinh 8: M6 hinh HBIM trong Enscape - Dén Hung

KET LUAN VA THAO LUAN

Két luan

Nghién ctiu nay chi ra cac budc thiét yéu dé lam viéc
vG6i qua trinh scan laser tu xt ly di liéu tho dén mot
mo hinh ddm méy diém hoan chinh va giai quyét cic
16i trong qua trinh xt ly. Qua trinh nay dugc coi 1a
mot quy trinh tiéu chudn, thé hién qud trinh xt ly
3D Laser Scanning dién hinh clia cac san phdm hién
c6. Kinh nghiém ctia nhém nghién ctiu dam bao tinh
chinh xdc va nhat quan. Pay 14 co s& cho cac bude xi
ly tiép theo va cac budc trién khai phdn mém, dy dn
khac.
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Thao tac dit liéu ddm méy diém dugc chia thanh ba
budc chinh: thu thép di liéu ddm méy diém tai cong
trinh, thé hién di liéu ddm may diém va tng dung
dii liéu thu dugc dua trén nhu cau. Céc cong tac lién
quan trinh bay theo 3 budc bao gom thu thép di liéu
tho, st dung phdn mém dé xu ly va phan tich cac yéu
cdu cong viéc. Cén cl vao yéu ciu cong viée, cac ky
su can vach ra pham vi cong viéc ctia dy dn d€ lam
rd muc tiéu nghién ctu. Trong Budc 1, mot khao sat
trong-ngoai cong trinh va chi tiét cu kién cong trinh
dugc thuc hién d€ scan tda nha bén ngoai va bén trong
trude khi cach sti dung médy 3D Laser Scanner Trimble
X7 d€ thu thap di liéu cong trinh. Céc thong tin hinh
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dang bé mit cta cdng trinh sé dugc thu thap va luu
trét dudi dang dinh dang ddm may diém tho van c6
16i va nhiéu.

Trong Budc 2, can thyc hién kiém sodt chit lugng va
xtt Iy ddm may diém ti dit liéu tho thu thap trude d6
bang céch st dung ting dung Trimble dé loc nham git
lai thong tin b6 sung cin thiét va loai bo nhiéu. Thu
ba, dii liéu ddm may diém cudi cung sé dugc st dung
nhu di liéu ddu vao x4y dung mo hinh thong tin di
san (HBIM) véi sy hd trg chia cdc phdn mém khéc
nhu Trimble Clarity, Autodesk Revit, Autodesk Nav-
isworks, v.v. Dit liéu nay cing dugc st dung cho céc
muc dich nhu gidm sat tinh trang béo ton, quan ly di
san, phong ngtia bao tri, phan tich cac phuong an can
thiép, lap ké hoach bao ton va phuc hdi, x4y dung mo
phong, phong ngtia thién tai, v. v.

Thao luan

Nghién ctiu nay chi thdo luan vé viéc stt dung phuong
phép 3D Laser Scanning - trén mat dat d€ ghi lai va
hinh dung céc di san van hoa. V€ cong nghé 3D Laser
Scanning, bai viét nay khong phén biét gitia Scan trén
khéng (UAV) va Scan trén mat dat (Terrestrial LI-
DAR). Do thiéu thiét bi va nhan vién hd trg chuyén
trach vin hanh theo phuong théng ding nén thiéu di
liéu thd ctia mai. Han ché chinh ctia nghién ctiu nay
14 thu thap thong tin vé€ d6 cao ctia cac déi tugng (vi
du: d6 léch va do cao). Do loai thong tin nay thudng
ndm rai rdc trong cdc ban vé mat cdt, ban vé chi tiét
hodc ban vé chi tiét vat thé, nén kho c6 dugc thong
tin cao d¢ ddy du va hiéu qua néu chi dya vao cac ban
vé khung co ban. Trong nghién ctiu sau, ching toi sé
tap trung vao viéc két hgp cac ban vé khac nhau va xay
dung b6 co s¢ dii liéu HBIM véi nhiéu chi tiét hon.
V6i két qua thu dugc ti nghién ctiu, M6 hinh héa
thong tin toa nha lich st (HBIM) la mét cong nghé
md6i 6 thé dugce st dung d€ quan ly di sdn va céc toa
nha lich st trong tuong lai. Vi khéi niém HBIM van
con mdéi trong nganh nén chi ¢ moét s6 lugng nho cac
két qua dugc xdc dinh trong bai bdo. Do d6, v6ind luc
mo& rong va quang ba HBIM dén mot cong dong rong
16n hon, bai bao trinh bay moét danh gid vé ing dung
HBIM va nham muc dich minh hoa nhiing l¢i ich cua
nd trong linh vuc tai liéu luu tri di san van hoa.

LOI CAM ON

Nghién ctiu dugc tai trg bdi Truong Pai hoc Bach
Khoa - PHQG-HCM trong khudn khé dé tai ma sé
To-KTXD-2021-22. Ching téi xin cdm on BIMLab
da h6 trg thoi gian, phuong tién va co s& vat chit cho
nghién cttu nay.

XUNG POT LOI iCH

Nhoém tac gia khong c6 xung dot lgi ich.

PONG GOP CUA CACTACGIA

Nguyén Anh Thu: viét ban thdo, kiém tra bai bdo; Lé
My Uy Nhu: viét bai bdo va tham gia phén tich di
liéu; Nguyén Hiiu Dai: thuc hién thao tic Scan ngoai
hién trudng; Nguyén Hong Son: xay dung quy trinh
va thuc hién phén tich.
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Preserving cultural heritage and tourism promoting city values:
Applying digitalization trends to cultural heritage

Thu Anh Nguyen?*, Nhu My Uy Le'2, Dai Huu Nguyen'2, Son Hong Nguyen '~

ABSTRACT
Even if the implementation of Heritage Building Information Modeling (HBIM) for historic buildings
e is still beset with challenges and difficulties, researchers all over the globe are continually devel-
Use your smartphone to scan this oping new technologies, which exhibits positive tendencies. However, there hasn't been a lot of
QR code and download this article study done on HBIM in Vietnam yet. Therefore, in an effort to expand and promote HBIM to a wider

community, the purpose of this study is to digitize cultural heritage in Ho Chi Minh City, Vietnam
using a heritage information data model integrated enhanced data model that incorporates Vir-
tual Reality (VR) and Augmented Reality (AR) for the virtual tour, as well as historical preservation;
as a result, the city's legacy may have a greater value, both in terms of its tangible and intangible
aspects. The research is broken down into four main steps: (1) observing the potential application
of 3D Laser Scanning in preserving the tangible cultural heritage; (2) implementing scanning work
for a case study in Ho Chi Minh city, Vietnam; (3) identifying the workflow for integrations; and (4)
assessing the orientation of the research, the Temple of King Hung in Ho Chi Minh City, Vietnam,
is chosen for the case study. The research results show the constraints in utilizing the Trimble X7
3D Laser Scanner; the working experience is examined to improve the future workflow for future
case studies. The coupling of HBIM with application history environments for building performance
analysis, structural analysis, facilities management, augmented reality, virtual reality, and secure de-
sign fire protection for historic buildings may be determined to be beneficial. An altered approach
involving VR, AR vision algorithms is also presented by promoting digital tourism, making valuable
cultural heritage and tourism accessible to people by technology.

Key words: Temple of Hung King, Cultural Heritage Preservation, 3D Laser Scanning, Hi-Tech, VR,
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