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Thue té ao

Bai béo tip chung nghién ctu tinh hiéu qua cta viéc két hop cong nghé mé hinh théng tin céng trinh
Mo hinh thong tin cbng trinh (BIM - Building Information Modelling) va céng nghé thitc t& do (VR-Virtual Reality) trong dao tao sinh

Dao tao xéy dung vién chuyén nganh xay dung. Cach tiép can nay gitip cho sinh vién hiéu thiét ké va di liéu ctia mé hinh

BIM mét céch trite quan nhd sy hd trg ctia cong nghé VR. Pé minh chiing cho sy két hop nay nhém tic
gia st dung phin mém Autodesk Revit thiét ké mé hinh théng tin cong trinh BIM, Unity 3D Engine xay
dung mét ¢ng dung thutc té 4o ¢6 thé chay trén thiét bi di dong, tit d6 14y ¥ kién phan hdi clia nhitng sinh
vién tric tiép trai nghiém.

KEYWORDS ABSTRACT
Virtual Reality The article focuses on studying the effectiveness of combining building information modeling (BIM)
BIM

technology and virtual reality technology (VR-Virtual Reality) in training students majoring in
Construction education . . . . .
construction. This approach helps students understand the design and data of the BIM model visually with
the help of VR technology. To demonstrate this combination, the authors used Autodesk Revit software to

design BIM building information models, Unity 3D Engine developed a virtual reality application run on

mobile devices, thereby taking feedback from students who have direct experience.

1. Mé diu

Nhitng tién bo ctia khoa hoc ki thuat ngay nay dic biét 1a cac
cong nghé nhu thye té ting cwdng, thuc té o, phan tich dit liéu 16n,
nhan dang hinh anh di gép phin ning cao hiéu qua trong céng tac
quan 1y du 4n, ca vé chi phi 14n tién d6. M6 hinh thong tin cong trinh
(BIM - Building Information Modeling) dugc biét dén nhu mot co s&
dit liéu théng tin da chidu dang tré thanh tiéu chudn cho tit ca céc
giai doan trong linh vuc kién tric, kj thuit va xdy dung (AEC-
Architectural, Engineering, Construction) [1]. BIM khuyén khich cac
bén lién quan tham gia va cong tic dé dat dugc san phim véi chét
lwong tét nhit trong tt ca céc giai doan ctia dy 4n nhu tao dung mé
hinh 3D cho dén viéc diing mé hinh d6 trong giai doan thiét ké (hd
so ban v&), thi cong (quan 1y khéi luwgng, 1ap bién phap, an toan lao
dong...) va quan 1y tda nha (bao tri cac thiét bi co dién nuwéc), xuyén
sudt vong doi ctia cong trinh.

Thyte t& 4o (VR - Virtual Reality) hay con goi 1a thyc tai 4o 1a
thuat ngit miéu ta mot méi truong md phoéng bang méy tinh, mobi
trueong nay khong tinh tai ma 6 thé phan ¢ng, thay ddi theo y muén
(tin hiéu vao) ctia nguwoi st dung (thong qua cac ¢ chi nhu 101 néi,
cham, vuét...), didu nay xac dinh mot dic tinh chinh ctia VR d6 14 tvong
tac thoi gian thyce. Ngoai kha nédng nhin (thi giac), nghe (thinh giac),
s& (xtc gidc), cic nha nghién ctu ciing d4 nghién citu dé tao cic cam
gidc khac nhu ngti (khttu gidc), ném (vi gi4c). Nhitng ndm gin day,

coéng nghé thire té ao thu hit sy chd ¥ ngay cang ting ctia nhidu linh
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vie tng dung [2], ching han nhu kién triic, dién anh va giai tri, xac
dinh rui ro, khoa hoc y té, trd choi dién t, ki thut, thiét ké d6 thi,
gido duc va dao tao, v.v... VR tao ra mot méi tredng mo phéng va nhap
vai dugce hd trg théng qua céc thiét bi nhu kinh thuc té 4o, tai nghe
gitip mang md hinh 4o dén ngay trwéc mit ngudi ding. Do d6, VR
thuong duge Ging dung trong cac tridng hop nhi moé phong tinh huéng
rui ro, th® nghiém giai phap hay dao tao luyén tép truéc khi st dung
thuc té (Hinh 1).

La mot trong nhitng cong nghé dot pha, VR da dugc tht nghiém
va ting dung dé giai quyét cac thach thic trong nhidu du 4n nganh AEC
[3]. Nhitng thach thitc niy bao gdm ra quyét dinh trong qué trinh thiét
ké, 1ap ké hoach, phat hién xung dot, d3o tao v& an toan. Nghién citu
vé tng dung cong nghé VR trong cac giai doan khac nhau cta cic dy
an AEC da cho thiy nhitng lgi ich ma @#ng dung nay c6 thé mang lai
[4]. Cong nghé VR mang lai hiéu qué trong viéc kiém soat tién d6 du
an [5] va ddo tao an toan xay dung [6]. N6 ciing ¢6 thé x4c dinh cac
vén dé thiét ké [7] dé gitp ngudi ding hidu dugce do phiic tap cua dy
an, cai thién thiét ké, hd tro viéc ra quyét dinh [3]. Cong nghé VR cung
cAp moi trudng dé cong tic nhidu hon giita nhitng ngwdi tham gia dw
4n [8] va cho phép hiéu r6 hon v& cac thiét ké phiic tap ngay & giai
doan diu [9]. Chinh sy phtic tap ctia cac du 4n xay dung 1én din dén
céc sinh vién cin dugc do tao va trang bi kj lwdng nhitng kién thitc
can thiét, sinh vién cin phai hiéu quy trinh, thiét bi, nén tang va phin
mém duge st dung trong cdc du an thie té. Viée phat trién cdc ing

dung BIM va VR c6 thé gitip giai quyét nhiéu van d& gido duc va dao
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tao [10]. M6t nghién cttu ctia 5 tap chi va hoi thao quéc té da cung cip

bang chiing cho thiy viéc st dung cong nghé VR trong moi trudng dio

tao c6 rit nhidu loi ich. Bang 1 duwéi day trinh bay tém tét két qua caa

céc nghién cttu danh gia lgi ich cia VR mang lai.

Bang 1.
Nhitng lgi ich ma cong nghé VR mang lai cho ngudi hoc.
Cac loi ich
Tac gia Kha ning | Kha ning | Kha ning Gibng véi , Su sang . .
L. B . P Su tuong tac Tao dong luc | Su thoai mai
hoc héi tuong tac | hinh dung | thé gi¢i thuc tao
(Wang et al., 2018a) X X X X
(Fogarty et al., 2017) X X X X X X
(Paes et al., 2017) X X X
(Pedro et al., 2015) X X X X
(Fogarty et al., 2015) X X X
Téng 5 1 5 5 3 2 1 0

f r 1\ = ” v [
Hinh 1. Hoc vién dugc dao tao st dung may xiy dung dya trén cong
nghé VR.

Trong d6: Kha niing hoc héi (Learnability) 1a d& dang hoc hoi kién thic;

Kha niing tuong tac (Interoperability) 1a d& dang twong tac véi cac dbi
twgng 3D trong modi trvdng ao; Kha ndng hinh dung, trygc quan
(Visualization); Giéng vGi thé gidi thuc (Real World) cung cép mot mo
phoéng gidng thé gidi that; Sy twong tac (Interaction) kha niing trao dbi,
twong tac véi giang vién va céc ban sinh vién trong nhém; Sy séng tao
(Creativity) ning cao kha nang sang tao; Tao dong luc (Motivating) hoc;
Su thoai mai (Comfort) d& dang st dung cong nghé.

Do d6, bai bdo nghién cttu nhitng hiéu qua ctia su két hop giita cong
nghé BIM va VR trong cong tic dio tao chuyén nganh xiy dung, tbng
hop quy trinh két hop gitta hai céng nghé nay. Cudi ciing, nhém tac gia
ciing xay dyng thit nghiém mét @ng dung chay trén thiét bi di dong
gitp sinh vién trai nghiém khong gian phong 410A1, treong Pai hoc
X4y Dung trong moi trudng 4o, di chuyén xung quanh va tuong tac véi
céc vat dung ndi thét trong cin ho, thay di mau son tudng, mau son
ndi that, xem thém céc théng tin m6 hinh BIM. Tw d6 khao sit mitc do
hai 1ong ctia sinh vién dé 1am can e quyét dinh trieée khi 4p dung vio

cong tac dao tao.

2. Quy trinh két hgp céng nghé BIM va VR

Ngay nay BIM dugc ting dung nhu 13 tiéu chudn cho cac du 4n
AEC trong hiu hét céc cong ty xiy dung. Quyét dinh s6 2500/QD-TTg
ngay 22/12/2016 ctia Chinh phti v& viéc phé duyét ¢ 4n nghién ctu 16
trinh 4p dung BIM trong xdy dung; Quyét dinh 203/QD-BXD ngay
21/3/2017 cua B X4y dung vé viéc thanh 14p Ban Chi dao thyc hién
d2 4n ap dung mo6 hinh théng tin céng trinh (BIM) trong hoat déng xay
dwng va quan 1y van hanh cong trinh (goi tit 14 Ban Chi dao BIM) cho
thay viéc nghién cifu ting dung BIM trong x4y dung 12 rat can thiét. Tuy
nhién, hiu hét cac cong ty chua sit dung cong nghé VR. Do d6, viéc ting
dung c6ng nghé VR cling v4i BIM can theo mét quy trinh chét ché, kem
theo stt dung cac thiét bi chuyén dung. Hinh 2 duéi ddy mo ta quy trinh
két hop céng nghé BIM va VR dé tao ra mot san pham hoan chinh, cu
thé 13 ng dung chay trén thiét bi di déng, phit hop véi dbi twong st
dung 13 céc ky su hodic nguwdi diing cudi. Quy trinh nay ciing c6 thé ap
dung cho nhitng di 4n da @ng dung BIM vi mudn tich hgp céng nghé
VR, ciing nhv gitip sinh vién tham khao duoc két hop cin thiét dé bét
dAu mét dd 4n mén hoc.
Quy trinh két hop nay chia 1am 3 giai doan. Giai doan 1: D6i ngii thiét
ké sé stt dung céc phin mém thiét ké 3D chuyén ngiép nhu: Revit, 3D
Mazx, SketchUp, AutoCad thiét ké md hinh 3D cong trinh, can nha, viéc
ndy duge trao dbi thwdng xuyén v&i ddi ngi 1ap trinh. Sau d6, ho c6
thé Iva chon két xult ra dinh dang.FBX, déng gbi kém cac vat liéu
(Texture) va chuyén giao cho d6i ngii lap trinh. Bing céc cong cu lap
trinh nhv Unity3D hay UnReal, sé thiét 1ap méi tredng VR, x@ Iy cac
su kién tong tac clia ngwdi ding trén mé hinh va hoan thién san phim,
qua trinh nay goi 1a giai doan 1ap trinh (giai doan 2). Sau d6 ¢ng dung
dugec cai dat trén dién thoai di dong va trai nghiém thong qua kinh thuc
té 4o nhu: HTC Vive, Oculus Rift, GearVR. (giai doan 3)
& giai doan 2, mot kién thitc quan trong cin phai nim duwoc d6 khi dua
mo hinh BIM vao méi triedng VR d6 13 mot hé théng VR gém 5 thanh
phan: phdn mém (Software), phdn citng (Hardware), mang lién két,
ngudi ding va tng dung. Trong d6 3 thanh phan chinh quan trong nhét

12 phin mém, phin ctng vi ¥ng dung.
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Hinh 3. Olbina huéng din sinh vién st dung céng nghé VR
trong bai giang ctia minh.

Phin mém: phin mém ctia hé théng VR c6 2 cong dung chinh la: tao
hinh vi m6 phéng. Cac dbi twong ctia VR dwoc mé hinh héa tit cic mo
hinh 3D sau d6 dugc md phong dong hoc, dong luc hoc va mé phong
Xt 1y ctia d6i tugng, xt 1y twong tic ngudi ding.

Phn cting: phn citng ctia hé théng VR bao gdm: My tinh ¢6 cAu hinh
dd hoa manh mé, cac thiét bi diu vao (input devices) va céc thiét bi diu

ra (output devices).

— Céc thiét bi du vao (Input devices): bao gdm nhitng thiét bi diu ra
¢6 kha ning kich thich céc gidc quan dé tao nén cam gi4c vé sy hién
hitu trong thé gidi ao. Ching han nhv man hinh déi ¢du HMD, chudt,
céc tai nghe 4m thanh néi — va nhitng thiét bi diu vao c6 kha ning ghi
nhin noi nguwodi st dung dang nhin vao hoic hwéng dang chi t&i, nhw
thiét bi theo d&i gén trén dAu (head-trackers), ging tay hitu tuyén (wire-

gloves).

— Céc thiét bi dAu ra (Output devices): gdm hién thi dd hoa (nhv man
hinh, HDM,..) dé nhin dwgc déi twgng 3D. Thiét bi am thanh (loa) dé
nghe dugc am thanh vom (nhuv Hi-Fi, Surround,..). B phan hoi cam
gidc (Haptic feedback nhv ging tay,...) dé tao xtc gidc khi s&, ndm d6i
twong. B phan hdi xung lifc (Force Feedback) dé tao luc tic dong nhwe
khi dap xe, di duong x6c,...[11]

Ung dung: ttng dung sau d6 sé duge md phong trén méy tinh hoc cac
thiét bi théng minh ciu hinh cao gitip ngudi diing trai nghiém mét cach

mugt ma nhu dang dAm chim trong maéi tridng ao.
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3. Loi ich cua c6ng nghé BIM va VR trong dao tao linh vuc xay
dung

Viéc chudn bi sém cho sinh vién c¢6 dwge nhitng kién thic vé
cong nghé déng vai trd quan trong cho déi ngii nhan lue chit lvong cao
trong linh vire x4y dung sau nay. Ho ¢6 thé tré thanh nhitng ngudi dinh
huéng, giai quyét nhitng vin dé va thach thic trong cic dy an 16n.
Nhiu nha nghién cttu di néu tAm quan trong ctia gido duc dva trén
BIM trong céc chuong trinh lién quan dén AEC. Sacks va Barak [12] di
thay thé dd hoa k§ thudt dan dung truyén théng cac khéa hoc véi BIM
cho sinh vién nam nhAt. Azhar va cong sy [13] da kiém tra tinh hiéu
qua huéng din BIM bing cach khao sat nhan thite ctia hoc sinh. Ho di
chting minh cach BIM néng cao hiéu biét ctia sinh vién v& quéan ly du
an xdy dung. Trong mot nghién ctu khic, Wong et al. [14] da nghién
cttu tinh trang, diém yéu, diém manh va kha néing chuyén mén cta gido
duc dva trén BIM. Peterson et al. [15] da thém BIM vao cac khéa hoc
quan 1y du an xdy dyng ctia ho va chi ra cach BIM c6 thé hd tro va ting
cuong hiéu biét ctia hoc sinh. Abdirad va Dossick [16] dé xut r?ﬁng BIM
12 mét mén hoc cin thiét dugc giang day & trudng dai hoc vi nhu ciu
ctia nganh va vi viéc phat trién cac chién lvge dé cung cAp BIM 14 phiic
tap. Mot minh chiing nita d6 la vao hé nam 2018, dai hoc bang
Colorado, My (Colorado Stage University - CSU) da tai trg cho gido su
Olbina va nhém nghién citu ctia ¢6 5 bé dung cu VR nhim mang céng
nghé thure té 4o hd tro cong tic dio tao clia tridng, dic biét chi trong
cho sinh vién nganh ky thuat. Cac sinh vién dugc giao nhiém vu di qua
mot md hinh cy ciu trong méi tredng ao, va nhiém vu ctia ho 13 tim
kiém cic sai sét trong thiét ké. Olbina mong muén théng qua viéc st
dung cong nghé VR khéng chi gitip sinh vién hiéu sdu hon v& quy trinh
xy dung, ma con gitip ho phét hién ra nhitng vin d trong mét dy an
t6t hon khi nhin vao ban vé 2D.

Nhu véy c6 thé thiy ring, viéc két hop giita BIM va VR trong
cong tic dio tao c6 thé mang lai mot sb 1o ich nhét dinh cho sinh vién

chuyén nganh xay dung nhu:

e Tao cho sinh vién sy td mo, hiing thi khi tiép c4n cac cong nghé
m&i, tit d6 nang cao hidu qua truyén dat kién thitc so véi cach day
truyén théng.

e Tang kha nang twong tic gitta cac sinh vién trong nhém khi thie
hién chung mét dv 4n/dd 4n, ho d& dang thit nghiém céc phuong
an thiét ké khac nhau trong méi trudng ao, tit d6 danh gia dugc
tinh hiéu qua ctia nhitng giai phap 46, diéu ma thuc té khé c6 thé
lam dugec.

e  Giang vién c6 thé phan hdi gin nhv ngay 14p titc v&i sinh vién trén
md hinh BIM trong khong gian ao.

e Trai nghiém tryc quan mé hinh BIM, gitdp sinh vién tiép cin va hiéu

dugce nhitng khai niém phiic tap mot cach hiéu qua.
4, Xay dung ting dung th® nghiém

Nhém tac gia dung md hinh BIM phong 410A1 trwong Pai hoc
Xay Dung trén phin mém Revit, két xuét ra dinh dang. FBX, sau d6 dua
phin mém Unity 3D d 1ap trinh vA mé phéng méi tridng VR, céc sy

kién nhu cham thay dbi mau son, cham trén duong dién, may chiéu, di

chuyén xung quanh mé hinh phong duge nhém x@ 1y bing ngdn ngit
lap trinh. Unity 3D 1a mét nén tang hé tro rit manh mé cho cac tac vu
nhv dyng hinh (két xuét d6 hoa) cho céc hinh anh 2D hoic 3D, c6ng
cu vat Iy (tinh toan va phat hién va cham), 4m thanh, ma ngudn, hinh
anh déng, trf tué nhén tao, phén ludng, tao dong dit liéu x 1y, quan 1y
b6 nhé, diyng anh dd thi va két ndi mang, Gng dung hoan thién c6 thé
chay trén da nén tang nhu: PlayStation 3, Xbox 360, Wii U, iOS,
Android, Windows, Blackberry 10, OS X, Linux, trinh duyét Web va ca
Flash. Du6i ddy 12 mét vai hinh anh két qua cta tng dung chay trén
thiét bi di dong, kinh thie té 40 Bobo VR Z6. Ngudi st dung c6 thé di
chuyén t&i nhiéu géc trong phong, xem théng tin ndi thit cin ho, dbi
mau son tuwdng, ban ghé, ndi thit, xem théng tin vé cac thiét bi dién
nuée 4n sau bt tudng.

Chiing t6i 4p dung ky thuit nap chéng mé hinh (model
overloading) khi ngudi diing cham vio icon mau d6 dé xem dwong day
dién 4n sau budc twdng, cung cAp ding vi tri ctia ban thiét ké va thong
tin ky thuat cta thiét bi. Hinh 4 (bén trai) mé ta btc twong thuc té,
hinh bén phai 1a mé6 hinh kém duong dién trong moéi trwong VR khi
ngwdi ding deo kinh thyc t& d0. Bé twong tic trong méi trudng VR,
cn hién thi 1 diém nho (dot) trén giao dién, sau d6 tuong tng voi
nhiing object cAn twong tic, didm nay sé dwgc thay dbi thanh 1 vong

N«

tron (ring), ching duoc goi 1a “reticles” (Hinh 4 trén cung). Nhém tic
gia st dung Mobile VR Interaction Pack, mot module gitp cho viéc x&
1y sy kién cham (touch) ctia ngudi ding 1én cac déi twong trong VR
dugc thuin tién hon. Ham process dudi day sé xac dinh dbi twong cin
x@ 1y sy kién (nhu cac icon dbi mau son not tht, cac thiét bi trong can
ho nhu: may chiéu, may tinh dé ban, cay nwée loc...), di chuyén reticle
va chuyén dbi trang thai tit “dot” sang “ring”, khi ngudi ding touch

trén kinh thic té 4o, trang théi ring s& phat ra sy kién.

Ung dung d3 dugce nhém tac gid thit nghiém va cho hoat déng
t6t trén cac thiét bi c6 cAu hinh téi thiéu nhv sau: (1) man hinh kich
thudce 5 inches; (2) 2 GB RAM; (3) Qualcomm Snapdragon 410 CPU
processor, Quad-core 1.2 GHz; (4) hé didu hanh Android 5.0, i0S 9.0;
(5) 8 MP camera. Ngoai ra, chiing t6i cfing cho céc sinh vién trai nghiém
va khao sat ¥ kién phan hdi tit ho nhim c6 dwoc cach nhin khéich quan.
B6 cau héi ctia ching t6i tap chung vao mot sb yéu té sau (1) hiéu biét
vé cong nghé BIM va VR, (2) sy hai long khi trai nghiém va tvong tic
v6i mo hinh BIM trong méi tredng VR, (3) cam nhén khi sit dung thiét
bi kinh thuic té ao, (4) BIM+ VR gitip sinh vién ting kha ning sang tao
trong hoc tap, (5) kha ning sin sang hoc héi va tng dung thuc té, (6)
BIM+ VR c6 gitp ting hiéu qua lam viéc nhém. Bang 2 duéi diy 1a
théng ké két qua khao sat 50 sinh vién chuyén nganh xay dung.

Dua vao két qua khao st c6 thé thiy ring, phin da sinh vién cho
biét ho cam théy hitng thi khi trai nghiém cong nghé nay, va né hoan
toan khéc so v&i nhitng gi ho thudng thiy trén mé hinh BIM thuln tiy,
tng dung gitip ho hiéu va xem dugc thiét ké trie quan hon, tuy nhién
phan hdi ciing cho thiy st dung kinh thuc té 4o trong thoi gian dai 13
khé kho chiu.
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public override void Process() {
GameObject gazeObjectPrevious = GetCurrentGameObject();
CastRayFromGaze();
// tim vi trf cta cac game object trong khung nhin VR
GameObject gameObjectAtGaze = pointerData.pointerCurrentRaycast.gameObject;
// Khéi tao khoang cac tit kinh thuc té 4o t6i d6i twgng, ban diu dugce xac dinh 1 false cho t6i khi tim kiém dugc sé thay dbi trang thai
interactiveObjectWithinDistance = false;
// If there is a gameobject at the gaze position
if (gameObjectAtGaze) {
NvrinteractiveObject interactiveObjectScript = gameObjectAtGaze.GetComponent < NvrInteractiveObject > ();
if (interactiveObjectScript) {
// Kiém tra xem khoang céch giita mét ctia ngudi dung t6i déi twgng c6 du gin dé twong tic duge hay khong
if (Vector3.Distance(gameObjectAtGaze.transform.position, Camera.main.transform.position) < = interactiveObjectScript.distance && interactiveObjectScript.interactionEnabled) {
// Néu du gin dé twong tac thi trang thai dwgc thiét 1ap true
interactiveObjectWithinDistance = true;
UpdateCurrentObject();
// Cap nhat trang thai dot sang ring cta reticle
UpdateReticle(gazeObjectPrevious);
}
// Néu @6i twgng tuong tic qua xa
else {
// khong déng ky sy kién vi ngudi diing khong can tuwong téc ma chi dang nhin xa trong khong gian VR
HandlePointerExitAndEnter(pointerData, null);
pointerData = new PointerEventData(eventSystem);
UpdateReticle(gazeObjectPrevious);
}
}
else if (gameObjectAtGaze.layer = = 5) {
// Try to find an 'InteractiveUI' script
NvrinteractiveUl interactiveUlIScript = gameObjectAtGaze.GetComponent < NvrInteractiveUI > ();
// Object has UI script
if (interactiveUIScript) {
// And is within distance
if (Vector3.Distance(gameObjectAtGaze.transform.position, Camera.main.transform.position) < = interactiveUIScript.distance) {
interactiveObjectWithinDistance = true;
UpdateCurrentObject();
UpdateReticle(gazeObjectPrevious);
} else {
HandlePointerExitAndEnter(pointerData, null);
pointerData = new PointerEventData(eventSystem);
UpdateReticle(gazeObjectPrevious);
}
}
else {
HandlePointerExitAndEnter(pointerData, null);
pointerData = new PointerEventData(eventSystem);
UpdateReticle(gazeObjectPrevious);
}
}else {
UpdateCurrentObject();
UpdateReticle(gazeObjectPrevious);
}
}
else {
UpdateCurrentObject();
UpdateReticle(gazeObjectPrevious);
}

bool isNvrTriggered = Input.GetMouseButtonDown(0);

bool handlePendingClickRequired = !Input.GetMouseButton(0);

// Handle input

if ({Input.GetMouseButtonDown(0) && Input.GetMouseButton(0)) {
HandleDrag();

} else if (Time.unscaledTime - pointerData.clickTime < clickTime) {
// Delay new events until clickTime has passed.

} else if (!pointerData.eligibleForClick &&
(isNvrTriggered || Input.GetMouseButtonDown(0))) {
// New trigger action.
HandleTrigger();

} else if (handlePendingClickRequired) {
// Check if there is a pending click to handle.
HandlePendingClick();

}

}
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Bang 2.
Két qua khao sat sinh vién sau khi trai nghiém ng dung két hop cong nghé BIM va VR.
Cau . . Mtc dong hai long/déng ¥
L. Noi dung hoi
hoi 1 2 3 4 5

Ban d4 titng biét dén BIM va cong . |5 (da dwgc nghe vé VN VN 10 (da biét vé

1 R R 20 (chwa biet) | | | R 8 (chi biét vé BIM) |7 (chi biét vé VR) .
nghé VR trude day? cac cong nghé nay) BIM va VR)
Ban c6 thiy hai long khi trai nghiém |0 (khong hai o o N 27 (cwe ky hai

2 } , L . 0 (chua hai long) 10 (hai long) 13 (rat hai 1ong) N
Gng dung, cic tuwong tac c6 dé dang? |long) long)
Kinh thyc t& 4o khi st dung c6 lam |5 (khong khé o L P 15 (rét khé chiu,

3 o . 12 (kha khoé chiu) 13 (kho chiu) 5 (rat kho chiu) 3 B
ban khé chiu? chiu) chéng mat)
BIM + VR c6 gitip ban tdng kha nédng . . , L . .

4 | R 0 (khong) 0 (trung binh) 7 (cam nhén c6) 13 (khé sang tao) |30 (rat sang tao)
séng tao trong hoc tap?
Ban c6 sin sang hoc c6ng nghé BIM . . . .

A . - N . N . . 20 (chac chdn 10 (da hoc va sé
5 |va VR, va ting dung trong cong viéc |0 (khong) 5 (can nhac) 15 (sé hoc) j
. hoc) Gng dung)

thuc te?
BIM + VR c6 gitip tang kha ndng lam N s o , . , P i

6 i8e nhém? 0 (khong) 7 (mot phan) 12 (kha hiéu qua) 17 (hiéu qua) 14 (rat hiéu qua)
viéc nhém?

Wall color

e
O

Hinh 4. Sinh vién trai nghiém mé hinh BIM qua @ng dung thuc t& ao

VR do nhém tac gia xay dung.
5. Két luan

Bai b4o d4 nghién citu va téng hop nhitng hiéu qua cta viéc két
hgp cong nghé BIM va VR trong cong tac dao tao, ddc biét danh cho
sinh vién chuyén nganh xay dung. Thyc té ciing cho théy ring sy két
hop nay gitip sinh vién d& hinh dung vé thiét ké hon, ti¥ d6 gitip ho hidu
vé dit liéu va muc tiéu ctia dy 4n. Nhém téc gia ciing xay dung mot Gng
dung VR cho mé hinh phong 410A1. Sinh vién da trai nghiém va cé
nhitng phan hdi tich cyc thé hién & bang 2. Nhu véy, dé cong tac dao
tao ngudn nhan Iyc nganh xay dung tiép can hiéu qua cong nghé VR,
bén canh nha tredng thi cac doanh nghiép tuyén dung nhin sy nganh

ndy ciing 12 mot yéu té vo ciing quan trong, néu doanh nghiép déy manh

viéc ting dung VR phuc vu cho hoat d6ng va kinh doanh thi d6 chinh la
yéu t6 thiic dy sinh vién c6 thém dong Iyre tim hidu va nghién cifu. Cac
cong ty tiép can va ting dung VR sé tao ra nhidu nhu ciu viéc 1am cin
ngudn nhan Iyc ¢6 kién thitc chuyén mén va céng nghé 1am clu nbi
gitta nha truong va doanh nghiép. Do d6, cac cong ty/doanh nghiép cé
thé két hop v6i nha trudng, bude diu to chite cac budi héi thao cho
thay tAm quan trong ctia viéc ttng dung cong nghé nay, danh gia nhitng
li ich ma VR mang lai cho doanh nghiép, buéec tiép theo 1a ¢6 thé hd
trg nha trvdng thong qua cc géi du tw va nguge lai phia nha trudng
ciing cam két v& chét lvong dio tao va ky két nhitng co héi viéc lam
sau khi ra truong danh cho cac sinh vién du diéu kién dap ing nhu ciu
cong viée ctia doanh nghiép d6. Su két hop nay mang lai loi ich cho ca

ba bén: nha trudng — doanh nghiép - sinh vién.
Loi cam on

Nghién cttu nay dugc tai trg bdi B Gido duc va bao tao trong
khuén khd 2 4n m4 sé CT.2019.03.07.
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