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UNG DUNG CONG NGHE CHUP KHONG ANH CAN THAM
CUNG CAP THONG TIN CHO MO HINH BIM CUA DU AN
HA TANG VA GIAO THONG

Khuc bang Tung'*, Binh Nho Cang?

Tém tat: M6 hinh théng tin cong trinh - BIM la cudc cach mang tham vong nhét tiy trivéc dén nay nham thay
déi triét dé céng tac quan tri nganh xay dung. Tai Viét Nam, BIM da duoc nghién ctru va ép dung khé nhiéu
bén linh vure xay dung dan dung va céng nghiép; tuy nhién céng nghé nay hdu nhw chwa duoc chd y nhiéu
bén linh vurc ha tdng va giao théng. Bai bao nay nghién ciu va ép dung mot phuwong phap méi nham thu
thép, khéo sét théng tin dau vao cho mét mé hinh BIM ciia duw an ha tang va giao théng str dung céng nghé
chup khéng nh can tham. Viéc 4p dung phuong phép méi ndy sé cung cép céc dir liéu giau théng tin hon
céc phuong phép khao sat cii, phtr hop hon véi viéc xay dung mé hinh BIM. Hon thé, phuong phép duoc
ther nghiém cho théy hiéu qua cao vé thoi gian khao séat cling nhw tiét kiém chi phi, dgc biét cho cac dw an
ha tang va giao théng vén cé dién tich dac biét I6n.

Ttr khéa: BIM; ha tang giao théng; khéng dnh cén tham; khao sat.
Utilizing close range photogrammetry technology in BIM for infrastructure projects

Abstract: Building Information Modeling (BIM) technology is acknowledged such a revolution in civil engi-
neering to extremely improve all steps of the civil work flow, especially in project management. In Vietnam,
BIM technology has been interested in building engineering; however, it has not received much attention
from infrastructure engineering yet. In this paper, a new approach to collect surveying information is intro-
duced for establishing BIM infrastructure projects by means of the close range photogrammetry technology.
The new method provides much valuable surveying information that is more compatible to BIM technology
than the one obtained from conventional methods. Moreover, utilizing the new method in real-life confirms
time and cost saving, especially in extensive land area infrastructure projects.
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@ 1. Gi&i thiéu chung

Trong s6 cac linh v khoa hoc k¥ thuat va cong nghé, nganh xay dung dwoc xem nhw la nganh cé
tudi doi 1au nhat. Mac du vay, viéc ap dung cac tién bo khoa hoc k¥ thuat vao trong nganh xay dwng dwdng
nhw kha cham chap; d&c biét la cac cong nghé quan ly nhadm nang cao hiéu qua trong qua trinh xay dwng
va kéo dai thdi gian str dung cla coéng trinh. Nhan thire dwoc viéc ap dung cong nghé quan ly chinh la chia
khoa then chét cho viéc ddy nhanh tién do xay dung, giam thiéu sai sét trong thi cong cling nhw gidm chi
phi quén ly van hanh, cac y twdng lién quan dén khai niém “mé hinh cong trinh” d& b4t dau dwoc nghién
clru tir thap ky 70 clia thé ky trwde [1]. Khai niém mé hinh cong trinh khéi thily cé thé hiéu nhw mét ban sao
gidy dwéi dang ban vé va tai liéu ciia mdt cong trinh tir thdi diém bét diu xay dwng dw an cho dén khi du
&n hoan thanh, di vao hoat ddng va cbng hién hét vong doi clia né. Véi tién bd vrot bac clia nganh ky thuat
may tinh, ban sao gidy clia mét dw an dan dan cé thé chuyén ddi va lwu trir dwdi dang ban sao k§ thuat sé
nham don gidn héa cdng tac thuc hién, ting cwéng kha nang twong tac gitra cac bén trong qua trinh xay
dwng dy an va dac biét cé kha nang cap nhat thong tin mét cach nhanh chéng.
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2ThS, Céng ty tw van va xay dung quéc té An Phuc.
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B4t dAu t&r nam 2003 Jerry Laiserin d& bt dau phé bién va tiéu chudn hoéa khai niém mé hinh céng
trinh bang mat tén goi chi tiét hon la "sw mé phdng k¥ thuat sd qua trinh xay dwng mét cong trinh" [2]. Trwdc
do, viéc trao ddi va kiém tra sy twong thich vé thong tin k§ thuat sé cia mét cong trinh tirng dwoc goi duwdi
mot vai dinh nghia khac nhau nhw "cong trinh 0" (Virtual Building) b&i Graphisoft hay "mé hinh dy an tich
hop" (Integrated Project Models) b&i Bentley Systems. V&i sw phd bién ctia cac phan mém thiét ké trong
nganh xay dwng clia Autodesk va Vectorworks gan day, khai niém “mé hinh héa théng tin céng trinh” (Building
Information Modeling-BIM) dwoc dwa ra béi cac cong ty trén dang dwoc str dung rong rai. Nhw vay, khai niém
BIM hay giai phap BIM thuc sy ra doi va phat trién ngay cang manh mé déc biét tai cac nwdc phat trién, vén
ludn doi hdi mdt quy trinh quan ly téi wu va hiéu qua. Dwa trén nén tang k§ thuat sd va may tinh tién tién, viéc
&ng dung cong nghé BIM tai cac nwdc phat trién véi chién lwoc chiét giam tir 15% dén 33% chi phi xay dwng
va khai thac [3]. Két qua nay chu yéu dwa trén cac wu thé sau cla viéc ap dung gidi phap BIM:

- Gén két cac giai doan ctia mét dw an xay dwng véi nhau thanh mot khéi théng nhét, goi chung la
vong doi dy an.

- T4t ca cac chu thé tao 1ap va kiém soat théng tin (chd dau tw, kién trac sw, k§ sw, nha thau...) déu
dwoc trwc tiép tham gia vao vong doi dw an; va cling twong tac, cap nhat ciing nhw khai thac théng tin mot
cach hiéu qua nhat nhdm giam thiéu sai sét.

- Luén ludn cé ké hoach tir ddu cho tién trinh tao 1ap, kiém soat va xt ly thong tin trong sudt vong
doi dw an.
- T4t ca céac thodng tin trong vong doi du an dwoc théng nhat va sé héa theo quy dinh phu hop.

Tai Viét Nam, chinh pha da nhan thirc dwoc tAm quan trong ctia viéc (ng dung BIM cho nganh xay
dwng va quan ly khai thac tai san xay dwng déi v&i nén kinh té qudc gia. Cac hanh dong thuc té va manh mé
da dwoc thuc hién thong qua bod Luat Xay dwng 50/QH13/2014 ngay 18/6/2014 [4]. Gan day, cac nghj dinh
va théng tw hwéng dan, déc biét véi dé an trién khai ap dung BIM 2500/QD-TTg ndm 2016 [5], 1& mot bwdc
dai dé tao co s& trién khai 4p dung BIM manh mé va rong rai. Tuy nhién, cé thé nhan ra réng viéc nghién
ctru, trién khai va str dung BIM thudng dwoc ap dung tai cac dw &n xay dwng dan dung va cdng nghiép dudi
s hd tro clia B Xay dwng. Trong khi d6, cac cong trinh giao théng va co sé ha tAng c6 dic diém mang
tinh mang lwai trai dai trén nhiéu diéu kién tw nhién, co hién trang phtrc tap lai chwa dwoc quan tdm nghién
ctru va trién khai ap dung céac giai phap BIM. Viéc tng dung BIM cho cac dw an ha tang va giao théng st
dung nguén vén nha nwéc khdng chi tdi wu cac hoat dong va chi phi trong qua trinh trién khai dw 4n ma con
cung cap cac thong tin rat quan trong cho céng tac khai thac, quan ly diéu hanh va duy tu bao tri sau nay.

C6 thé thay réng viéc xay dwng hé thdng thong tin ky thuat s6 BIM cho cac duw an ha tang va giao
théng la viéc lam cép thiét. Trong hoan canh ngudn vén nha nwéc gianh cho xay dung co s& ha tang va dw
an giao thoéng rat han hep, viéc ap dung giai phap BIM két hop mé hinh 3D nham muc tiéu tiét kiém it nhat
30% vé chi phi 14 vé cung quan trong. Cac hiéu qua dic biét cia viéc ap dung BIM cho dw an ha tang va
giao théng (ngoai cac wu thé da dwoc liét ké bén trén) bao gdm:

- Cac di liéu clia BIM sé thuwong xuyén dweec cap nhat sau khi dy an hoan thanh phuc vu cong tac
duy tu bao tri sau nay, dac biét v&i cac cong trinh giao thong.

- Viéc ap dung gidi phap BIM cho céc dw an ha tAng va giao théng dang khai thac sé& dworc tich hop, chuan
hda v&i cac dw an mai, tao thanh maot khdi div liéu déng b phuc vu cho cdng tac khai thac va duy tu bao dwdng.

- Céac di liéu BIM clia cac dw an ha tAng va giao thong la tién d& chinh dé xay dwng d6 thj théng minh
va thanh phé théng minh (Smart City).

- Céc div liéu BIM clia cac dw an ha tang va giao théng la nén tang cho viéc phat trién va xay dung
ban dd sbé 3D.

Trong cac théng tin dwoc cung cAp nham xay dwng mé hinh théng tin céng trinh BIM cho cac dw an ha
tang va giao thdng, thdng tin vé khao sat hién trang chinh la nhitng di liéu ban dau quan trong nhéat. Cac dr
liéu nay doi héi phai cé ciu tric va chuén twong thich véi BIM, cling nhw yéu ciu phai giau théng tin hon so
Vv&i céc théng tin duwgc thu thap theo phuong phap khéo sat truyén théng. Trong pham vi han hep clia bai bao
nay, cac tac gid mong mudn dwoc gisi thieu mot gidi phap khao sat hién trang hién dai nhdm dap rng duoc
cac yéu ciu dic biét dé& xay dung mé hinh BIM cho cac dy an ha tang va giao théng. Phuong phap khao sat
m&i sé st dung cong nghé chup khong anh can tham tlr cac may bay nhé bay & dd cao th&p. Cac khéng anh
nay sau dé dwoc khép néi tao ra hinh anh 3D; va cudi cling dwoc ghép lai thanh ban @b 3D ty 1& nhd. Két qua
clia cdng nghé khao sat chup khdng &nh can tham thwérng cé dd chinh xac va chi tiét kha cao, di dé& dap tng
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cho céc cong tac khac sau nay nhu thiét ké, thi cdng va khai thac. Hon thé niva, viéc thwe hién cong nghé chup
khéng anh can tham nhanh hon kha nhidu so véi phwong phap khao sat truyén théng. Cong nghé nay ciing
hoan toan c6 thé ap dung cho cac cong trinh xay dwng méi cling nhw cac cong trinh dang dwoc khai thac.

Bai bao tap trung vao viéc gi¢i thiéu phwong phap chup khéng anh can tham cho céng tac khao sat
hién trang nham cung cAp théng tin cho mé hinh BIM clia dw 4n ha tng va giao théng. Cac thuat toan co
ban, phan clrng va phan mém phuc vu cho phwong phap chup khéng anh can tham sé dwoc trinh bay tai
phan 2. Cubi cung hai dy an thuc t& v& viéc trién khai ap dung giai phap nay sé duoc trinh bay & phan 3.

@ 2. Cong nghé chup khong anh can tham phuc vu viéc thu thap div liéu cho mé hinh BIM

2.1 Cor sé& ly thuyét céng nghé xiv ly khéng anh can tham

Cong nghé chup khéng anh céan tham (Aerial Photogrammetry) la mét nganh khoa hoc méi (rng dung
hang loat cac cong nghé tién tién nhw cong nghé bay khéng ngudi 1ai, cong nghé &n dinh va diéu khién may
quay st dung gimbal va d&c biét 1 cong nghé thi gidc may tinh (computer vision) [6]. O day, céng nghé thi
giac may tinh phuc vu xt ly anh chup dwoc quan tam chi yéu do né quyét dinh dé chinh xac ciing nhu tinh
tién loi cta giadi phap. V& co ban cong nghé xt ly khéng anh can tham cho viéc thu thap di liéu khao sat
bao gdm bdn buéc nhw trén Hinh 1.

Khép néi nhigu anh Xac dinh toa d6 3D Duyng hinh 3D
st dung diém méc : cac diém anh (point cloud) : tlr cac diém anh (point cloud)
tlr nhiéu anh 2D tao thanh ban dod dia hinh 3D

Can chinh camera |I:>

Hinh 1. Céac bwdrc xir ly dnh xay dwng théng tin khao sat

M&c du cong tac xt ly anh chup dwoc chia ra lam bén buéc, ban chét clia viéc dwng hinh 3D tiy nhiéu
bc anh 2D la qua trinh xac dinh toa dd 3D cla tirng diém anh théng qua cac toa do 2D clia chinh diém
anh do xuét hién trén nhiéu birc &nh khac nhau [7,8]. Gia sl toa do clia mot diém béat ky trong khong gian 1a
P=(X, Y, Z)", diém nay dwoc chup trén mot &nh va co toa dd xac dinh duoc trong hé quy chiéu birc anh 13
p = (u, v)7. Khi d6, mbi quan hé vé toa do gitra diém that P va didm anh p dwoc xac dinh theo biéu thirc (1).

=[M][E]P 1)

Trong biéu thirc ndy, ma tran [M] 14 ma tran quan hé gitra hé quy chiéu ctia birc anh véi hé quy chiéu
clia cam bién may quay. Ma tran [M] dwoc dinh nghta nhw biéu thirc (2).

-k, 0 u, O
M= 0 —fk, v, 0 )
0 0 10

trong do: fla tiéu cy clia may anh; k, va k 1a kich c& ctia mot pixel trén cam bién may quay theo don vi mm;
toa do (u,, v,) 1a vi tri cGa trong tdm cam blen may quay. Cac théng sb cho ma tran [M] duoc xac dinh théng
qua buwéc 1, bwédc can chinh camera.

Ma tran [E] I& ma tran chuyén truc gitra hé quy chiéu cia cdm bién may quay v&i hé quy chiéu quy
wéc trong khong gian. C6 thé hiéu mot cach don gidn ring ma tran [E] sé dinh vi vi tri cia may quay trong
khéng gian quy wéc. Ma tran [E] dwoc dinh nghia nhw bidu thire (3).
r1,1 r1,2 r1,3 t
fa oo Tas B (3)
r3,1 r3,2 r3,3 tz
0O 0 0 1

trong do: r,; la cac goc xoay cua camera; t, t, va t, 1a khoang cach tir trong tam cam bién may quay (Uys V)
dén toa do gbc cla hé quy chiéu 3D quy wéc trén thuc dia. Nhw vay, biéu thirc (1) tré thanh.

X

E:

1 ha Tia t X

X

ul [-tk, 0 u O y
vl o i v o T2 Ty )
1 0 0 1 0 r3,‘| r3,2 r3,3 tz Z

0 0 0 1]1
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Biéu thtrc (4) cho ta thay lién hé gitra 1 diém trong khéng gian P véi anh ctia diém dé p dwoc chup
lai bdng may quay. Mac du ma tran [M] c6 thé xac dinh théng qua buéc can chinh camera, viéc xac dinh
ma tran [E] 1a khéng thé néu ching ta chi c6 moét anh chup. Vé&i viéc c6 nhiéu anh chup diém P & cac géc
chup khac nhau, nhiéu phwong trinh (4) dwoc hinh thanh va gitp cho viéc xac dinh ma tran [E] sé dwoc
thwe hién.

2.2 Phan mém xur ly khéng anh tao di¥ liéu dau vao cho mé hinh BIM

Dwa trén co s& ly thuyét co ban da dwoc trinh bay, mét phdn mém co thé st dung dwoc con phai
dwoc tich hgp kha nhiéu cac thuat toan tién tién khac cla linh vuc thi giac may tinh nhw: thuat toan can
chinh may quay, thuat toan xac dinh diém déc trwng (key points) nhdm dinh vi cac diém méc, thuat toan ghép
anh (image stitching), thuat toan diéu chinh phéi canh, thuat toan dung hinh 3D... Trong s& mét vai phan
mém phuc vu cho viéc xt Iy khdng &nh tao div liéu d4u vao cho md hinh BIM, phdn mém DatuSurvey dwoc
cac tac gia Iya chon thtr nghiém tai Viét Nam nham nghién ctru va (rng dung gidi phap méi. Dwoc phat trién
b&i tap doan Datumate clia Israel, day 14 mot trong nhitng phan mém c6 kha ndng xt ly ddng bd, giam thiéu
yéu cau tac dong clia cac chuyén gia trong qua trinh phan tich nhdm dem lai sw tién loi cho ngwdi st dung.
La mot phan mém théa man tiéu chuén tw dong khép kin tir thwe dia ra ban vé (Field-to-Plan), két qua cla
cong tac khao sat cé thé truc tiép phat trién thanh cac ban vé CAD hodc ban dd 3D c6 ty 1& t&i 1:250, du
chinh xac cung cép théng tin cho cac cdng tac sau nay trong chu trinh xay dung mé hinh BIM cho dw &an ha
tang va giao théng.

NGOAI NGHIEP
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Lap ké hoach Bay theo ké Kiém tra Xt ly Xay dwng hé Do & vé Xuét
bay trén MTB  hoach & chup anh hoan thanh ndi nghiép tham chiéu trén anh két qua

M6 hinh Cad 3D Anh phéng Tinh toan khéi lwong  Dam may diém  Bao cao  Mb hinh dia hinh

Hinh 2. Quy trinh khdo sat str dung céng nghé chup khéng énh cén thém theo tiéu chuén
khép kin ttr thure dia ra ban vé (Field-to-Plan)

Nhin chung, phan mém DatuSurvey hoat dong theo ding chu trinh dwoc thé hién trén Hinh 1. Tuy
nhién quy trinh chi tiét thwe hién theo tiéu chuan thuc dia ra ban vé (Field-to-Plan) s& gém nhiéu buéc chi
tiét hon dwoc thé hién nhw trén Hinh 2. Theo nhw quy trinh nay, céng tac khao sat cé thé chia ra lam hai khéi
cbng viéc chinh goi la: khéi cong tac ngoai nghiép tai hién trwéng va khéi cong tac néi nghiép trong phong.
Trong cac codng tac thudc khéi cdng tac ngoai nghiép, viéc tién hanh dat mbc, do dac dinh vi cac méc bang
may toan dac trwdc khi tién hanh bay chup la cwe ky quan trong. Cac diém méc nay dwoc st dung dé gan
céac hinh anh vao hé toa dd dia phwong hodc qudc gia cting nhw d& chuyén ddi khodng cach tlr don vi pixel
sang don vj do lwodng mm mét cach chinh xac. Ju diém cla phwong phap chup anh can tham duoc thé
hién ndi bat & day khi sb lwong diém mdc nhd hon rat nhidu so véi phwong phap théng thweng. Khéi cong
tac ndi nghiép duoc xt Iy hau nhw tw ddng théng qua cac thuat toan thj giac may tinh. So véi cac phwong
phap khao sat thong thwong khi cac ban vé khao sat dwoc xay dwng théng qua viéc dwa toa dd do vé thd
c6ng, phwong phap khao sat méi cé thé dua ra két qua khao sat chinh xac ngay sau khi phan mém xc ly
xong. Nhw vay c6 thé thay ring khdi lwong cong viéc can phai thuwe hién trong phong ciing nhw ngoai thuc
dia clia phwong phép khéo sat méi it hon kha nhidu so véi phwong phap tréc dia cb dién.

@ 3. 'ng dung cong nghé cho mét du an tai Viét Nam

Phwong phap s dung céng nghé chup khéng anh can tham dwoc nhém tac gid thwe hién nham
cung cép théng tin cho viéc xay dwng mét mé hinh BIM vé ha tang tai Hoa Lac, Ha Néi. Nhiém vu cda
nhém phai xay dwng lai toan bd mét md hinh hién trang ha tAng ciia mét khu vuwe cé dién tich khodng 15
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ha, khu dat da dwoc san I4p mét bang va
dang dwoc xay dwng hé théng ha tAng bao
gdm ciu dwdng giao théng, via hé va hé
thdng thoat nwéc. Cong tac chup &nh hién fF———
trwdng sé tién hanh tw ddong nho ké hoach
bay chup dwoc thiét ké trén phan mém
didu khién cai dat trén may tinh bang hodc
dién thoai théng minh (Hinh 3).

Trong dy an nay, may bay UAV
Phantom4Pro c6 d6 phan gidi 20M Pixel
dwoc st dung. Phan mém diéu khién bay
DatuFly dwoc cai dat trén Ipad nham diéu
khién may bay bay moét cach hop ly nhat
trén dién tich can nghién ctu. Téng sé 51
anh dwoc chup tw dong st dung kiéu chup
anh thdng ding tr dd cao khoang 180m.

Comectone 4 9 Exit v

Hinh 3. Ké hoach bay chup cho vi tri va dién tich khu dat
15 ha cén khéo sét

S6 lwong anh nay dugc chup chdng nhau EESEEss=s
theo ca hai phwong doc va ngang voi ty Hinh 4. Céc trang thiét bi phan ciing phuc vu céng téc
lé khodng 70%, dam bdo quét toan bd bay chup é@nh

khu vuc 15 ha. Trong suét qua trinh bay .
chup, vi tri may bay, hinh anh hién trang,
vi tri chup &nh va céac théng sb lién quan
dwoc thé hién va cap nhat trén man hinh
may tinh bang. Nhw da trinh bay & phan
trén, viéc cdm mdc va xac dinh vj tri cla
né trong hé toa d6 trac dia nha nuwéc la
rét quan trong trong quéa trinh x& ly &nh
va dwng hinh 3D. Cac méc anh nay duoc
nhém tac gid xay dwng bang son tring
trén b& mat bang phang va cé do twong
phan tbt; cac dia vat rd rang khac ciing cé
thé duwoc tan dung dé& 1am cac méc tham
chiéu hodc cac diém kiém tra. Nhom tac
gia da thuwc hién viéc cdm 15 mébc anh, do
ndi cac mébc va khdng ché vao hé toa do
nha nwédc VN2000 sir dung may RTK. Chi
tiét may bay UAV Phantom4Pro chup anh,
mdc va cac trang thiét bi khac dwoc thé
hién nhw Hinh 4.

Sau khi hoan thanh céng tac bay
chup, cac anh dwoc dem vé xt ly tirng
bwéc theo nhw quy trinh trong khéi cong tac ; \
noi nghiép © trong phong. Céc anh duoc Hinh 6. Mo hinh 3D duoc dung lén tir cac
duwa v’ézo trong phan mém tw déng tinh toan, diém anh (point cloud)
lién ket va xay dwng md hinh 3D (Hinh 5a).
Trong téng sb 15 diém mdc dwoc xay dwng, nhdm tac gid da st dung 6 diém dé gan toan bo thong tin mé hinh
kh&o sat vao hé toa do trac dia qudc gia. Chin (9) diém mdc con lai dwoc str dung dé kiém tra va danh gia mirc
d6 sai s6 clia két qua khao sat. Téng sb 51 &nh chup dwoc ghép lai thanh mét anh tng thé nhuw trén Hinh 5b.

Hinh 5. a) 51 anh chup cho dién tich 15 ha; va b) hinh édnh
khu dét sau khi ghép énh

Sau khi kiém tra d6 chinh xac, mé hinh 3D ctia khu d4t dwoc dwng bao gdm cac mé hinh 3D clia cac
vat thé va dia vat cling cac lwdi b& mét dia hinh (Hinh 6). Cac mé hinh 3D CAD duwoc thiét ké méi (toa nha,
cau, duwong...) cling sé cé thé dwoc tao ra bdi nguwdi ding bang cach tao lap cac diém truc tiép trén anh,
phan mém sé& tim kiém va tinh toan dwa trén vi tri cia cac mé hinh nay twong (rng trén cac birc anh cé mét
cac diém dé. Thong thwérng véi may anh cé d6 phan giai khodng 20 M Pixel, d chinh xac do dwoc siv dung
phan mém DatuSurvey cé thé dén 2cm néu may bay bay & dd cao tir 100 dén 150m [9].
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KET QUA NGHIEN CUU VA UNG DUNG

Bén canh mé hinh 3D dwoc qua trinh khao sat dwng 1én, két qua dau ra con cé thé bao gdm mé hinh 3D
CAD, anh phéng, dam may diém, md hinh dia hinh, cac béo céo cac két qua tinh toan khac nham co thé cung
cAp thong tin day da nhat cho mdt mé hinh BIM ha tang va giao théng. D& danh gia thém vé tinh hiéu qua cda
c6ng nghé khao sat mai, thoi gian thue hién cong viéc da dwoc nhom tac gia dwa ra dé so sanh. Mac du 1an dau
tién str dung cong nghé maéi tai hién trweong, thoi gian khao sat va x& ly div liéu cho toan bd 15 ha dworc thyc
hién trong thoi gian 2 ngay, dic biét cong tac hién trwdng chi mét budi sang. Véi dién tich khu dat nhw vay, theo
nhw kinh nghiém ctia nhém tac gid, thdi gian thwe hién theo phuong phap trac dia cb dién phai méat 5 ngay. Nhw
vay chuwa ké dén chat lwong thong tin, v& mat thoi gian va cong stre thwe hién phwong phap chup khong anh
can tham cung cAp thong tin cho mé hinh BIM ha tAng va giao théng da tiét kiém t&i 60% so véi phuong phap
cli. Cac két qua nay rat kha quan, mé ra mot twong lai cho viéc &p dung cong nghé md hinh BIM tai Viét Nam,
d&c biét cho cac dw an v& ha tang va giao thong vén chua duoc thwe sy quan tam.

@ 4. Két luan

Cong tac khao sat trong xay dwng, duy tu bdo dwéng va mé réng cong trinh ha tang va giao théng
dwoc thwe hién lién tuc trong subt vong doi clia dw an. Nhdm xay dwng mé hinh BIM, cac di¥ liéu khao sat
can phai giau théng tin va phi hop véi tién trinh hoan thién mé hinh BIM clia dy an; vi du nhw tir bwdc khdo
sat trong giai doan nghién ctru tién kha thi, thiét ké, thi cdng va nghiém thu cho dén giai doan van hanh khai
thac. Hién nay, cong tac khao sat str dung nhiéu céng nghé va thiét bj tién tién nhdm phuc vu cho viéc do
vé, xay dwng ban dd dia hinh va hién trang. Tuy nhién, dé dap wng cac di¥ liéu khao sat giau thong tin cho
cac dy an str dung céng nghé BIM thi phwong phép chup khéng dnh can tham la mét lwa chon kha hiéu
qua. V6&i cac wu diém nhu tién dd khdo sat nhanh va an toan, tw dong héa nhiéu buwéc, dap (ng dd chinh
xac cla trac dia cong trinh, két qua giau thong tin va truc quan, phwong phap khao sat st dung chup khéng
anh can tham dwoc (ng dung nhiéu & cac nwéc phat trién.

Tai Viét Nam, phwong phap nay da dwgc nghién ctru, thtr nghiém ngoai hién trwdng bdi nhom tac
gid va da cho nhitng két qua kha quan. Thai gian khao sat ciing nhw xr ly di liéu trong phong da dwoc
giam t&i 60%, trong khi két qua khao sat lai trwc quan, giau théng tin va phu hop véi div liéu dau vao cla
md hinh BIM so vé&i cac phwong phap cd dién. Bidu nay dw bao mét quy trinh khao sat tién loi hon va tiét
kiém hon trong twong lai. Mac du vay, phwong phép cling c6 nhitng nhwoc diém nhét dinh khi nguoi st
dung phwong phap doi hdi phai co trinh do nhat dinh lién quan dén Iinh vuc x& 1y hinh anh va thi giac may
tinh. Viéc nghién ctru thém vé cong nghé nay cling can dwoc chd y nham dwa ra cac quy trinh, tiéu chuan
ap dung phu hop véi didu kién cu thé clia nudc ta.
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