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Year of Publication
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Lot HM BtHOZ A2 EIE9 £= ol AT 2 UWHA MY ¥ AHBAEZ 2REAUL
32 AL 10E2F JFAQI2H0 Ol CHE 101 Ol&e HE HHeASS E0EC HE U2
o AL, Journal of Information Technology (26.66%)0IA Jt& &£UD, O OS2

InH”
L
S
)
o
wn
@]
o

Automation in Construction (20%) & Computing in Civil Engineering (20%)2 X< EOH/\-I Jtatol

-

X

rn

Ol 3 Mo EHES=2 2006 0/F 842t XIHHOZ JIAQIZHN o STst, =otH 2
66.67% S XHXIEHCH,

St=UHUsg 210 S0 A= Construction Research (20.8 %)2 ETSS0| Jt& ZyAD, 1O S

£ Conference of Education and Research in Computer Aided Architectural Design in Europe

(12.5%), International Conference of on Computer Aided Architectural Design (8.3%), American

Society for Engineering Education Conference and Exposition (8.3%)2 =2& RtLCH.
Ole HRE9 Jtatolzt 2 EEES0| AEC 202 D= 2d NEs) u=s ZRFE 23 24
AQ St=HUINMN TR BTS2 AIAISICE JIEF €5 % AHSAUHA ZLE LIHA ST
S=2 AEC2 JIEt ZO0HUA Jtaelz HEZ2A0IENH E2g = Jes O =08 & OgHe AR
LHEZ WSotd UL
H 3. ADIE st=Xl ¥ st=i3 g2tE He
Journals and Conferences Year Range Number of Papers
Journal of Information Technology in Construction (ITcon) 2006-2011 8
Journal of Automation in Construction (ELSEVIER) 2010-2013 6
Journal of Computing in Civil Engineering (ASCE) 2012-2014 6
Construction Research Congress (ASCE CRC) 2009-2016 5
Conference nll Education ?nd ‘Rcs?enrcll in ( omputer Aided 2007-2008 3
Architectural Design in Europe (eCAADe)
International Conference on (‘nmnuter Aided Architectural Design 2009-2011 )
(CAADFutures)
American Society for l'ing‘lne::rllnlg L"dm:‘ﬂt_u"m Annual Conference 2013-2015 ;
and Exposition (ASEE)
Others 2007-2014 22
Total 54
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2 WERE HY AMAHS 222 AZSIAS MASHEH 2SI ACHShiratuddin@t Thabet 2011,
Goedert 2. 2011, Goedert 2/. 2013, Rokooei2t Goedert 2015, Goedert?t Rokooei 2016). £Xl
ZelE 50 EH2E (4%)UHAM ZMEALH 8E 29 L SFS0| ™ W=F(Ku et al.

2009, Li et al. 2012 (b), Lee et al. 2014), visualization of field operations (Goedert et al.
2011), && 29 JIAI3HGoedert et al. 2011), & J|S 24 (field manoeuvre analysis) Al
[SF DtAQIZES 0l 2ol AIZ2dI0lE ZI AL

)

U JHEE 929 AP SUHESB%)NA JMIRULH. Z2HME QAS PHot=d Z22E X2
CHHEO0 o™ sZ2 HEStD 1 2Z &4SEZ(Dickinson 21 2009, Ku2t Mahabaleshwarkar
2011, Miller 2. 2012)atAHLt Z2MEQl AZ2tA BHSE JHAISHGoedert 2. 2011, Parkdt Kim
2013, Goedert 2|. 2013, Sacks 2|. 2014, Rokooei2t Goedert 2015, Goedert?t Rokooei 2016)at
= Jtatolzte] 82g S8t ZANAM 2XERUCH AlAE IR 242 s HF= 18 =22
(15%)0M ZMZACEH JtaeIZtE=2 2E MEXN BEZS JHHGD (Wokseep2t Olofsson 2006,

Chrstiansson 2|. 2011, Boeykens 2011, Oerter 2. 2014) &tX Ul HEZS 2EtHU (Mol 2.
2008, Aizhu 2I. 2008, Wang 2. 2014) Alg2diold&E HAHs2 S8 24842 =& (Yanlt Liu
2007, Indraprastha2t Shinozaki 2008, Dickinson 2/ 2009, Yan 2. 2010, Shiratuddini} Thabet
2011, Teizer 2|. 2013, Chengdt Teizer 2013, Fangdt Teizer 2014, Fang 2|. 2014, Sacks 2.
2014, Edwards 2|. 2015)3tD| I8t &AH=22 LdF2=Z AIELIRULCE.

YU AS HE= 20002 2HE =2=(17%)0A HMACH Y A AMEB EFRE S&ES It
AOI2FS (Rosenman 21 2006, Nederveen 2007, Chase 2 2008, Gu 2 2009, Merrick 2 2011,

Araindt Burkle 2011, Ku®t Mahabaleshwarkar 2011, Le2 Park 2012, Le @ 2014) 2 2EZd A
2l “Second Life” (Linden Lab 2003)0l Slol &HZ= Jtal SAHWA PREQULCH. HEY BHE2 0
BHE ZA HAXNSS 220t ASoIHA &AH L 2448 MY 22X

=
st SHE2 EHS0l FAF HECIAHOIEES
| =)

—

EAEl &~ QIEZE Stz AMESX MES2 FEGIHM AISXS0| Jras2tol =2 Ot0ICI o 2F
= = g &= JAZE GIR”UCH (Christiansson 2l

2011, Shiratuddinlt Thabet 2011).
Hell 2t SIAasS EAE Aol IHASE S AMESt= HEO0l "Second Life" HY SHS AR0AM
ChEg A EHES=Z HRC (Guo 2 2012, Li 21 2012, Miller 21 2012, Fangdt Teizer 2014,

Fang 2 2014, Edwards 2 2015, Fallahi 2/ 2015, Du 2/ 2016).

f

Andersonand Dossick (2014)2 3D JIA&MHIHONAN SEotHAM ASHEI2L(BIM)S SHEESE &
MBIl 2ol |AFSH HY Zye IS 220 01248t A= MWHeE S2IE MAHS 220 DAL
|2t OtHIE AIE2Z2 HisdHe=E AsEZ0 2ol E@HAS0l BIM EE=9 0|22 zUseE =

FIHE 0lE g 2t=C0F (Anderson 2 2014).

b H 40AQ 20 ¢t 2t SEHES2 25 1S 2d =23 A8 s=51U
Ct. Olddet S=2 AIZXIE S22lE HMASZRH Lo = Us Jratel2t Jl=2 Oxs 08 S0l
A BIZ =T
H 4 WS 8 HFO 5=
Educational Topic Number of Publications Area of Application
Safety-related 27 Hazard Recognition, and Hands-On Safety Training
Design Education, Collaborative Education, and
Non-Safety Related 8 Project Planning
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HEE SLE=S2 E2HECZ s A0 “SAIIIX L= otEdN 23S HES JI2XD| fAst
WEHAS LEZ LU2DUCH. WESETIR2MO JIARIZIEES 244 oM MANM ZHEASHH THE
CIAULCH FE 22X (Ku et al. 2009, Lin et al. 2011, Ku and Mahabaleshwarkar 2011, Le and

Park 2012, Tepe et al. 2012, Zhao et al. 2012, Liaw et al. 2012, Miller et al. 2012, Park and
Kim 2013, Chen et al. 2013, Tixier et al. 2013, Greuter et al. 2013, Greuter and Tepe 2013,
Albert et al. 2014, Lee et al 2014, Le et al. 2014, Bhide et al. 2015, and Kiral et al. 2015)%t
ot A& W= (Dickinson, et al. 2011, Guo et al. 2012, Li et al. 2012 (a), Li et al. 2012 (b),
Teizer et al. 2013, Cheng and Teizer 2013, Fang and Teizer 2014, Fang et al. 2014, Fallahi et
al. 2016)0| Jt& & LHZA otA WSOA Jtael2t o Z22H 01 & S0IC.

OFM I Ratst OIE NS JIA2 HE2AH0NAEE UCH AH WS (Yant Liu 2007, Yan 2l
2010)2t &8¢ WS (Gu 2 2009, Araindt Burkley 2011), ZTZHME J|&l(Goedert 2 2011,
Goedert 2/ 2013, Rokooei2} Goedert 2014, Goedert2t Rokooei 2016)0| S 0IA &Ql=, oFX I}
S5t 30K 20

Gl CHE+ otolC got)|l ol CHE HMSW AMAESH SN COE Jtyel2shel o843 &
S 36 otNYez, T2RE JIE| e nse stMs0l Z2RES 2 JtX SAS(H
g, N3Jtsd, AAE S)2 BItolOlctse Z2RES ASd0IEGIHA Jrafelzh 283, AIAE
o822 dsHES SEote A2z AL

5.1 OLHIEISt OIOIZES HA

AEC Z&I0IAM JtaI2hofl Cish ¥ RES2 HEX0ID 2= &S0 19909l oIF0 &8
S Jtaolziol g ERYe AFEH WE Z0tolAM ScHSHCH AHICHE OtBHERRE GIOIMEQl &2
= HA71==29 ZZ MAUSH 2o HHHAU MEY D& MO ZF “OtHIE 2l 0= A
At L )9 e AFH WS SHHOUAN =AM 20 SESHH 2SI AEC Z0HHIA
Jratol2te] 2Yst xJ| RES IHAEAE N ASXHESE OHHIEISE 0183dt= “Second Life” EHE
o 252 SlMIUCH (Rosenman 2 2006, Nederveen 2007). 01218t =M= AMSXOF Ot &d
o AS HEE 4 e GYs EHES ASOIH SEMIMA XHSACH (Du 21, 2016).

=Rt EHES2 NO0IME(Agent) HYE AANAM LMECH ZEE EHSUHAM HONER=
20z U2 JIFEEZE UHMSIACHE 5). GtXI2H HOIME AMe =222 dY gAas =86t0
DE SHSS0 YOtUCH IIE H0l MEEHE= E0H= HE HONEZ AHZ2&= IIREQ FHAE
CHXiot= “OHIER"OlD & HHHZ 20l AFSE 20 = 0I0IEEDL LIEHL = L8t AXol “&H Xt
(worker)” Ol Ct

Keyword Frequency
Avatar 6
Workers 5

Animated Game Character 3
Consultant 3
Virtual Humans 1

Virtual Users 1
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H olFs ATEION WIIXOICH (Bhoir?t Esmaeili 2015). HIY S & (game dynamics)S 2 &z}
Jl Rt A2 02 M2 =9 Z27c4ald 10| ZLst AIZNA € JIX HLAMRS0| S0l
Ch. O] 0N E HESE =20 A AISE HIAMIEZS HHGIH BEEE TASIULH E 72 A2
S AR AZBIE Y AZEHEE BHEC.
Unity®= 1 RYA, 2014, HY AHO NKSEZ2 Qo IR L0t AIRE HUMKOZ S5 [ L
(Li @, 2012). O] HYAZXES 0|2t HRES 2008EEE 2016E AOI0 SEHEUYD MM HE=
F= B 24%0 &£CH. O FIE 0l 2006E £E 20143 AMOIG =&E AIUHAM 0l=2E Havok®
2 20%2 BIEE UEIW =0 “Second Life” EES WE6tI] ol AIEE HLAMEXOICH. XNA®
(HI8: 9%, AlIJl: 2007-2013) 2 Torque 3D® (6%, 2011-2012) = 2™ 2290 JIEt 8H AXQ|
Ct. Unreal Engine® (9%, 2008-2015)2 &M AA DEQ ERE0 Uist 20 283 JisolH
S22 22 HIESICH OE2 HY HXEE 1~224 HE0 AEC 28 0A =92 HE2 RUGHA
U2 ASOIALCH HLAZXES AIZIFXS O HE WHES HoIX &2 9o =20 UAULH HY
AR ATEANH=E AEC HELIHOIEES JHdole O AMIE2E SEHE RE9 ATE NI OlLIA
Ck. Autodesk Revit, Autodesk Navisworks, Autodesk 3D Studio Max, Google SketchUp, Trimble
3D E9 ADEQ( ERES RES U AHE, JiaEE SES Ao HUAXD BIH AL
S0 2L
I 7. AJIE2 Al2E HYAXS
Game Engine Year Range Frequency
Unity 2008 - 2016 13
Havok 2006 - 2014 11
Unreal 2008 - 2015 5
Microsoft XNA 2007 - 2013 5
Torque 3D 2011 -2012 3
3DVIA Virtools 2012 2
CyberGRID 2014 2
EON Studio 2014 |
MicroStation 2006 1
OpenSimulator 2012 1
Multigen Creator 2008 1
Not Specified 2009 - 2016 9
8. % U HE
Jba0IZ2EE2 CIMIE ZAIGHLD EUW WD T2 AN L= Jtate S, Cl2tS, AIARESS &S
Nzg st (S ES MIBots ZEHME 2HAZ AISEHO S JpAeI2E2 012t SHA A
SEZ0 M2 AZ2S HE =&ols EHES MRS 0 H3= XY 108 (20068 122H
2016 9&)0ll Z & AEC =20(2 JIAIQIZE HHECIAINESS SES URJLCH O2 E2 MAHE A
E2 DI&IIXIZ 0] H329 stie HeE 28 HOoIEHHOoIASY Z2USSS Hooled &8E E
A JIRF=2 HF0ICH (Denyer?t Tranfield, 2009). Ol= CIE2 &T &9 U2 =28 AIEJls
SCH= 210ICH goe 2= HAM X (0 "ot "AH°, '8 )s AI2E292 0l =Hol st
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