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Foreword

The 27th "Symposium on Construction Engineering and Management /International
Conference" is organized is organized by the Construction Management Group of the
Department of Civil Engineering at National Yang Ming Chiao Tung University. The
conference aims to enhance academic research standards and promote industry-academia
cooperation and exchange through the presentation and communication of research findings in
construction engineering and management. With the gradual departure of the COVID-19
pandemic, this year's conference can finally be held as a physical event, strengthening the
exchange among various sectors.

This conference covers 11 major themes and includes a special session for international
research presentations. The themes include Artificial intelligence and big data ; Sustainable

construction and smart cities ; Plan, design, and construction management ; Construction
materials and quality control ; Construction laws and dispute resolution ; Information
technology in construction ; Building information modeling ; Project schedule and cost
management ; Disaster prevention and risk management ; Construction procurement and
public private partnerships ; other topics related to construction engineering and management,

and international research presentations. A total of 160 papers from industry, government, and
academia will be included, with 30 sessions planned. The outstanding and excellent papers
nominated by the conference will be invited to submit for a special issue of the Journal of the
Chinese Institute of Civil and Hydraulic Engineering.

The invited keynote speakers for this conference include Professor Ken-Yu Lin from the
Department of Construction Management at the University of Washington, United States, and
Professor Hoang-Tung Nguyen from the Department of Construction Management at Hanoi
University of Transport and Communications, Vietnam. They will share important research
findings and related experiences at the conference. This year, the conference has arranged for
many excellent companies to conduct recruitment presentations and hold a job fair, facilitating
practical exchanges and connections among the industry, government, and academia. There
will also be a Industry-Government-Academia Forum, inviting Secretary General Lin Jie from
the Public Construction Commission, Executive Yuan, along with several experts and scholars,
to exchange opinions on the status and prospects of the implementation of construction project
management systems in Taiwan. This will help provide more practical value for the industry in
the field of construction engineering and management.

To successfully organize this conference, we sincerely thank numerous industry
engineering consulting companies, construction firms, government agencies, associations, and
corporate sponsors for their support and participation. We appreciate the assistance of teachers
from various schools in the review process and session moderation. We also express our
gratitude to all the teachers, students, and professionals from industry, government, and
academia for their submissions and participation, allowing excellent research achievements and
innovations in the field of construction management to be shared and exchanged through this
conference.

Regards,
Conference Chairman : Prof. Wei-Chih Wang
Conference Co-Chairman : Prof. Minh-Tu Cao

National Yang Ming Chiao Tung University
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Agenda

SCEM 2

Time: Thursday, Jul. 13. 2023
Location: NYCU Guangfu campus Engineering Building 2, 4

Time Event (Location)

Engineering Building 2

08:20 — 08:50 Registration (1F information desk)
09:00 — 10-20 Al B1 C1 D1 E1l F1 Gl H1 I1 I
’ ' (402) | (403) | (404) | (415) | (208) | (227) | (107) | (108) | (115) (117)

Zyxel Lecture Hall, Engineering Building 4-B1

Opening Ceremony

Keynote Speech
[ From Practice to Research and Back to Practice)

10:30 — 12:10 by Ken-Yu Lin (Professor, Construction Management, UW, USA)

[ Modeling Ceiling Price For Build-Operate-Transfer Road Projects In Developing Countries }
by Hoang-Tung Nguyen (Professor, Construction Management, UTC, Vietnam)

Engineering Building 2

12:20 — 14:00 Lunch Time ~Company Recruitment Presentation (117)

A2 B2 C2 D2 E2 F2 QG2 H2 12 2

14:10 - 15:15 (402) | (403) | (404) | (415) | (208) | (227) | (107) | (108) | (115) | (117)
15:15-15:25 Break Time
Job Fair
15:25 — 16:30 A3 B3 C3 D3 E3 F3 H3 13 J3 (114 ~ 118)
’ ) (402) | (403) | (404) | (415) | (208) | (227) (108) | (115) | (117) 13:00
16:30 - 16:4 Teati -
6:30 -16:40 eatime 17:40

Industry-Government-Academia Forum (117)
[ Professional Construction Management in Taiwan:
16:40 — 17:40 Present Status and Future Development )
+k ¥ Chief Secretary, P.C.C/ % = {7 Vice President, MAA /
%z 1 kY Distinguished Consultant, CECI/ %, 3 Assistant Manager, CECI

Zyxel Lecture Hall, Engineering Building 4-B1

Termination Ceremony
Certificate of Appreciation
17:50 — 18:50 .
Paper Awarding

Handover Ceremony

*Rest Space for Prof. (Room 327 ~ 329, Engineering Building 2)
*Rest and Dining Space for Company (Room 219 * 301~304, Engineering Building 2)

5 I
National Yang Ming Chiao Tung University
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The Domain Corresponds to Session Code
Beiding <TRACK 1> 09:00 —10:20 Host
Al (402) Construction materials and quality control Prof. Nai-Wen Chi
B1 (403) Artificial intelligence and big data Prof. Ngoc-Mai Nguyen
C1 (404) Others Prof. Han-Hsiang Wang
D1 (415) Plan, design, and construction management Prof. Shih-Hsu Wang
E1 (208) Disaster prevention and risk management Prof. Szu-Yun Lin
F1.227) Construcﬁgzs[t):'zztll::nllzgts :;l(;l :llli)li:lct:):f\?;tl: tp;(z::‘ltl‘fzerships Prof. Ting-Ya Hsich
G1 (107) Information technology in construction Prof. Wei-Yen Lin
H1 (108) Building information modeling Prof. Chien-Cheng Chou
I1 (115) Project schedule and cost management Prof. Jacob J.Lin
J1 (117) Sustainable construction and smart cities Prof. Cathy C. W. Hung
E};‘fi‘l‘:i‘;flfg‘gg <TRACK 2 > 14:10 - 15:15 Host
A2 (402) Construction materials and quality control Prof. Chih-Yuan Chang
B2 (403) Artificial intelligence and big data Prof. Yu-Ren Wang
C2 (404) Others Prof. Wei-Tong Chen
D2 (415) Plan, design, and construction management Prof. Nai-Hsin Pan
E2 (208) Disaster prevention and risk management Prof. Szu-Yun Lin
F2 (227) International Session Prof. Jyh-Bin Yang
G2 (107) Information technology in construction Prof. Li-Chuan Lien
H2 (108) Building information modeling Prof. Kun-Chi Wang
12 (115) Project schedule and cost management Prof. Yi-Zuo Chen
J2 (117) Sustainable construction and smart cities Prof. Nai-Wen Chi
E];‘fill'(‘i‘i’fl;“;g <TRACK 3> 15:25 - 16:30 Host
A3 (402) Sustainable construction and smart cities Prof. Sin-Yun Lee
B3 (403) Project schedule and cost management Prof. Min-Yuan Cheng
C3 (404) Others Prof. Wei-Tong Chen
D3 (415) Plan, design, and construction management Prof. Nai-Hsin Pan
E3 (208) Disaster prevention and risk management Prof. Ying-Hua Huang
F3 (227) International Session Prof. Pin-Chao Liao
H3 (108) Building information modeling I})r l;()ffsl;?ﬁ‘:llzg‘:;ln
I3 (115) Project schedule and cost management Prof. Jacob J.Lin
J3 (117) Sustainable construction and smart cities Prof. Yu-Cheng Lin

I -

National Yang Ming Chiao Tung University
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Important Notices

All information regarding the seminar on July 13th will be published on our
official website, and attendees will be notified during the conference.

Conference Matters:

1. We encourage all participants to actively participate in the opening and closing
ceremonies, various conference sessions, company recruitment presentations, and job
fairs.

2. Service counters will be available at the entrances of Engineering Building 4 for the
opening and closing ceremonies, as well as in the atrium of Engineering Building 2. If
you have any questions or concerns, please feel free to approach the staff at the
service counters.

3. This year's conference includes a job fair. We encourage interested participants to
make the most of this opportunity and engage in face-to-face interactions with the
participating companies.

4. The winning papers will be selected by the Chinese Society of Soil and Water
Conservation and invited to be submitted to the Special Issue on Soil and Water
Management published by the Chinese Journal of Soil and Water Conservation.

5. The back of the participant name tags will contain several QR codes providing access
to relevant information such as agenda, map directions, and feedback forms. These
QR codes are provided to facilitate easy access to the information for attendees who
may require it.

Guidelines for Presentations in Each Session

1. Each session room will have a conference staff member assigned. If you have any
questions or issues during the session, you can directly approach the staff member for
assistance.

2. The allocated time for each paper presentation is 8 minutes, followed by a 2-minute
Q&A session. The session staff will remind presenters and session chairs of the
remaining time (a short bell will ring and a sign will be displayed at 5 minutes to
indicate the remaining time for the presentation, a long bell will ring and a sign will
be displayed at 8 minutes to indicate the end of the presentation, and a long bell will
ring and a sign will be displayed at 10 minutes to indicate the end of the Q&A
session).

3. Each presenter is limited to an 8-minute presentation. If necessary, with the approval
of the session chair, the presentation time may be extended, or the presentation order
may be adjusted.

4. After each presentation, there will be a 2-minute period for questions, either
immediately after the presentation or as instructed by the session chair. The comments
and questions may be addressed either individually or collectively after all the paper
presentations in the session have concluded.

5. Ifthere is a designated 2-minute period for live questions after each presentation, the
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session chair is responsible for managing the flow of live questions.
In the case of a unified question session, after the live questions, the presenters will
respond to the comments and questions in the order of their presentations. Each
presenter's response is limited to 2 minutes, and the staff will display a sign when the
time is up.
When asking a question, please state your name and affiliation (school/organization).
The general guideline is to allow each person to ask one question per presentation.
A laptop will be provided on the lectern in each session room. Presenters are
requested to use the laptop provided by the conference for their presentations.
Presenters and session chairs are kindly requested to adhere to the scheduled
presentation start time and avoid any delays.
Presenters are requested to adhere to the allocated presentation time, and session
chairs are advised to control the timing.
Please participate in the conference for the entire duration and avoid leaving in the
middle of sessions. Additionally, please switch off or set electronic communication
devices to silent mode.
In order to respect intellectual property rights, recording, photography, video
recording, live streaming, and similar activities are strictly prohibited throughout the
conference.
Before the conclusion of each session, please take a group photo with the presenters
and session chair for a memento.
Evaluation Criteria for Paper Selection:

(1) Innovation and Research Value of the Paper (Originality, Practicality,

Completeness) - 70%

(2) Content of the Presentation - 15%

(3) Performance in Responding to Questions - 15%
The conference will select two outstanding papers in each research field, one as "Best
Paper" and the other as "Excellent Paper." The names of the awardees will be
announced and the awards will be presented during the closing ceremony.

Recruitment Presentation Guidelines for Companies

1.

Ea

10

The location for the company recruitment presentation is Room 117 on the 1st floor of
the Engineering Building 2 at National Yang Ming Chiao Tung University.

The trial run for the company recruitment presentations will take place at 12:20 AM.
All participating companies are requested to arrive early at Room 117 on the 1st floor
of the Engineering Building 2 to confirm the presentation files and content.

The allotted time for each company's recruitment presentation is between 10 minutes.
Please ensure that the presenters adhere to the designated presentation time.

If you encounter any issues or have questions during the company's recruitment
presentation, feel free to approach the on-site staff for assistance.

National Yang Ming Chiao Tung University
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*  PhD in Construction Engineering and
Management, University of Illinois at Urbana-
Champaign, USA , 2000~2005

*  MSc in Construction Engineering and
Management, National Taiwan University, Taiwan,
1997~1999

»  Bachelor Degree in Civil Engineering, National
Taiwan University, Taiwan, 1993~1997

& Experience

»  Associate Professor, CMOSH Program Director,
Northwest Center for Occupational Health &
Safety University of Washington

»  Assistant Professor, University of Washington

»  Consultant, Ming-Jian Power Co., Taipei City,
Taiwan consultant Faculty Intern, Howard S.
Wright Constructor, Seattle, WA, USA

*  Arbitration Representative, Tung-Yi Construction
Eng. Ltd. Co., Taipei City, Taiwan

*  Product Engineer, Amko Ltd. Co., Taipei City,
Taiwan

Ken-Yu Lin
Associate Professor

A 88 Lecture Topic

From Practice to Research and Back to Practice

Wi+ % Lecture Summary

Often scholarly research is criticized for being disconnected from the field
practices and it is especially true in the construction business sector. The outcry for
making scholarly research meaningful in practice highlights the need for a new paradigm,
one that builds on partnership, understanding, and mutual concerns. The speaker called
this new paradigm “Practice to Research to Practice (P2R2P)”, a critical shift that begins
with and circles back to the construction practices. P2R2P enables researchers to identify
gaps in practices alongside industry partners and explore research opportunities that lead
to real changes such as better productivity, lower cost, or safer working conditions. The
speaker will introduce how P2R2 emerged out of her 15 years of scholarship and present
a 4-year research project that was driven by the P2R2P paradigm. The project is a
collaboration between the University of Washington and a large specialty contractor that
eventually led to behavioral changes among the workers and reduced musculoskeletal
injuries for the company.
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F f Education

*  MSc and PhD in Engineering, Saitama
University, Japan, 2008~2014

»  Bachelor Degree in Civil Engineering, Hanoi
University of Civil Engineering, Vietnam,
2000~2005

2R Experience

. Associate Professor, Construction

Hoang-Tung Nguyen Management,University of Transport and

Associate Professor Communications, Vietham
*  Associate Dean, University of Transport and

Communications, Vietnam

*  The Head of Project Management Department

*  World Bank (WB) in-house consultant

*  Asian Development Bank (ADB) in-house
consultant

» Japan International Cooperation Agency (JICA)
in-house consultant

w1 38 Lecture Topic

Modeling Ceiling Price For Build-Operate-Transfer Road Projects In Developing
Countries

W+ % Lecture Summary

This study examines a ceiling price for build-operate-transfer (BOT) road projects
in the context of developing countries. Although ceiling price is one of the most
significant elements in BOT policy given that it has a focal-point effect, it has been rarely
examined in prior studies. Subsequently, the study formulates a model of ceiling price
under the framework of simple two-route network by integrating the nature of travelers'
mode choice with the interaction between stakeholders through the Nash equilibrium as
well as a risk-mitigation approach in the ceiling price decision-making process. The
proposed model has unique characteristics that allow the government to protect social
welfare while still providing opportunities for private investors to achieve their optimal
toll rates. It also provides room to the government for negotiating with private investors
while taking into account travelers' benefits and risk identification. The model is applied
to a case study in Hanoi, Vietnam; and successfully showed its applicability with
empirical evidence. The proposed method highlights planning aspects rather than road
users’ aspect, which is expected to contribute to a project preparation stage in BOT
projects.

I S
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

NOTE

19 I
National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

NOTE

I 20
National Yang Ming Chiao Tung University



(—

2023 % 27 F g1 A28 g G F 3 € ERE € iR
SCEM 20%| .

The 27" Symposium on Construction Engineering and Management / International

03

Conference Paper
Abstracts

L
National Yang Ming Chiao Tung University






KE S]] 2023 % 27 E¥ a1 e LE R 6 TR 6K
~

_> SCEM zozﬂ The 27" Symposium on Construction Engineering and Management / International Conference

Session A1l

09:00-10:20 LA k7 2

IXAOVYL

Topic : ¥ 2+ & &F £ 2 Construction materials and quality control

o AL A HAR R EOE B B 2 R 5 R R
ZESERTCRCA P RIS HREA
c BRIPFVRELSFALN D RS

s ETEPIAPATRHRNREPIFRGET S 22T — NI e 148E35 05
E RGN AT

¢ L4 (BPS)H & HF ML AL A 4

’HVN B~ L 4R ﬁ:
¢ FABTHBRRRRIBLT FPFY
’H"ﬂ EA IR A

23 IS
National Yang Ming Chiao Tung University




—
X
@)
<
nd
-

023 % 27 B § 1 4z % 1 e 34 ¢ TR ¢k

SCEM 2@ The 27th Symposmm on Construction Engineering and Management / International Conference

Al B % »t Mpk3hae o B S HRE 2 FUR % R IR
BREET S Earz Rk LR R RS S R
M@¢A1iﬁmﬂ Febtfdgr iv 1 87 3 4,
plasifF gl B snd 2demt gluks wg b
“f9610116@itri.org.tw

WA R R SR BN FRCARLFIEAR ) TR EF RS
Ml 2% REBEBRREAFRRE > CRHRF RRAEPFT 2 S FRAPTEE » FRET
A BAS R c AFTHEYBES VY HITERKETREMEY 7T X PUBRBAERS B
S BFREPAERE Ry RS o A2 e"'ﬁ%#m‘%Rz s 0.89 ~ RIzF F4p ik R? % 0.55 -
WY SRS BRAERIpe S T A B W 7 X FURS AT & 5] 200kgf/cm? b s @ L FEH P
Lo R > KARB A ARSI rEA ST o B WEFRHKBEANAER S 7 71
i :,kﬂ:mﬁéa;r’wﬁ SHALREIFHRR o B (s AT FHE AL ERE NaOH 3
E FIHT FRFF askE o UIFEFNI R SEERS BEGREE GERET LA S
SFWEDSET Ry TUE G A A S TIRERE > TR RERRPFE L E I
Bipic > - H L@ BFFHRETFRER > DL FARRS ST RO -

A
o
»«mz@é

B

)

FRIPEARELFEFED BFERE T

A ¥
Vo pA83 A1 sk, pbamscde
20 pAH L A1 s ALY
“Iclien@cycu.edu.tw

¢RI ?%.'? WAGRAF AT I RE L ER Y RIERSE L8]
%”5‘\—’%‘ E - i %EUM?J* WA B IR R e %iwh’ o
2R 2k X#Fﬂﬁ»;ﬂ 2mﬁw%ﬁ’1‘s—ﬁfmﬁﬂ‘*"#%ﬂi,&i BP0 R
EHAIXZ SERFIL 2 BRFEZAFIF L 2P EFEFE g Fi‘c R
¥ X \,‘»;K,L/»,‘T;iu L3 NzmaA s, » @ iF m;‘gw;@ i PR oL 4 TR PR -

AP T UEZAILE P g 2 Phantom 4 RTK % *2 ¥ & 4 # ((Unmanned Aerial
Vehicle, UAV)) > #7531 = (s 87 2. 3D #&B2pI & =4+ > §1* PIX4Dmapper ¥ Global Mapper
Poiv chgrfE A ) B B A2 103] (Digital elevation Model, DEM) » # 4 4577 7 4= 2 3] & #
B~ BREEgA nEFER LR ¥ flr 41 s E(Artificial Intelligence, Al) % ¢ g 4 5
YOLOVS » #-dcfp b & A" R B E » A4 R Giesd B 03 nysm 21y .

FRyplclE B 2R A4+ % » JI% & A 3% F 3 H#E DEM » 7 4~ 2|81 & ~ A2 % %
Lo HARE N s BYBMP AL FEFNE AFY AR 0 7EF DEM 441
TR ARG EROTE S A BEEC G 0 T oM T0%2 F R R AEFER  TATRFERE S S B B
EX 2EARUERY S ek ﬁz,a“gufé ZERHFRIEE

I 0/

National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

Er R A RN ST S AL A G 1L b

AN I
VR A x A kgL LA
PR A B kg kA LT, K
*nood789@gmail.com

IXAOVYL

AR T AR L & g R L BRI ATEE O G Y T AR R

Ao A AT RGP HEEL F&Bxgg'«p JEd it o 0 AT MR F o ILEF R
1:,‘\.7}-\5—;1“-1-5-’ —\. ]""'71]/(:]_;‘[‘_::_@]'13_% L) ﬁ%&?ﬁ'ﬁ %j..ﬁl’:‘?; ‘??]LLL j\,{ﬂ \"z—ﬁfv Bfrv’fkd'\@g
fﬁ%Wﬁw?*i%J’WAﬁﬁﬂﬁﬁkw°¢»F269*5*ﬂ9’¥—”¢§ o

N B B E r'?rrg\, AACERE > ¥ o AP FaE r'r%”rg\; AT SR R BN o A - 2n
v’ﬂ%mee¢?W AR BT A 2 RS Ao R £ {17 SWRL HAE T &
TiEIE o, EH ﬁxe;’ﬁ.@ SQWRL %ﬂ]é%éjf’ﬁ:ﬁ;,f«@lu— [E3ay mxt“;"r_w%ﬁ‘g\ﬁp 2 o 4% - 2%

- URE]

O ,}fq—k itz s A7 ﬁerJrr%;‘ré»‘ AR AL T 27 1000 % BoER o pREL R OH iﬁfﬁn’fg'% [

%1meg¢% AETSEANY G LA BT R ARE AN REL ST A AGE

WA

PSRN ORI AR R F R LR PR P E R R AR B A

ﬁ:il‘ll.@'* ilﬁi;ﬁ’;?i“ AR MA Ev:év M A R R AL .

¥ 1t fh EPS) & B TR BB A4

B S g
TRz oA g B2 A1 s p 3%{#5:
PR SR E L ARk AL
“1110428038@ntut.edu.tw

KEF AMEALE A ETE B o o AL B BB AE 2 AR P H R 03T
BEMEAHE 2L 0D otk HREF LS AEE EH T FE BRLME PR
RV BLZDML - 2HE LG B2 f%‘wq AR E BB R AP E Y 2
ERFLGEPS): R A MR FIHE G T ~$ﬁg~%%&ui@$aﬂ&$
gﬂﬁ}gw”’ﬁ?ﬁﬁ GREAGEFERF LG ¥ AF £ HR 0 2 H IR o

Y ﬁ*ﬁ‘&’w%?‘<~%~&w%;—zai;maﬂzﬁaﬁéaﬁﬁ
Al pes B AR L 15K ~20K~25K 2. EPS > B R A% 5 1222 3240 » f1* q|2 B L kD R

A ,]‘

PR AL s KATHBRERER LK LB ©EEUHAKE 2

FitE At o

ERHEERT o H- Ry -8 N BT SN R R L 116 &

*"#BFE}E_}§1|I+1i’f7 AEHAEY R {%ﬁxlﬁ;ﬁi‘kp "W Fpes 25K2 &4 2. EPS 2 F & 4%

jﬁo

3L

25K3 &2 EPS» ERAVEDBI3R "EF EPSER 2 B AR 2 H D > 3T IR 2 sag 7
w2 B E o

25 I

National Yang Ming Chiao Tung University




023 % 27 B ¥ 1 fz % S8 73t § TR% € %

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

AABTNRRBRAAIMLT FHAY

R
1mi§w$%if§3%1ﬁ&ﬁ%ﬁﬁ%%
PR AN PEAEI A RE G U LA
“1110428080@ntut.org.tw

—
X
@)
<
nd
-

CEFERFN R %ﬁ%ﬁﬁ’#g%m%4%%?muaiﬁﬁé’a@ﬁ$éa%
mF%M»LVHifﬁ T A2 B E o PR ARTRFRRE S eSS
TRGRERIME - R E o F 2 hT 212 aFprrdd 2 AT 5 120 o

= g é%ﬁbmim5g>%,Bw%éﬁﬁ%ﬁ4ﬁéﬁiuﬂﬂ£%$ﬁ@

P A EIER F 2 kAT F TS PM25 S AR R G T R A N REE A G RB S LR

~’r?pp %*éﬂﬁﬁmﬂéﬁwmﬁpﬁ%’ﬂmaﬁmﬂiaﬁﬁﬁ L BN

Rt A o g EARRIRE R F MR oL AR TAL o 3 R E E FBORER
iéﬁwwBﬁéﬁﬁ*ﬁﬁﬁﬁﬁﬁﬂ$€$@ﬁﬁiméﬁﬁﬁ’%@@ﬂ&%%%ﬂ?
BLA xR M AR s R ok o

ﬁpi%ﬁ@%%L@&ﬁ7_&’%@5%\m%\w%\m%%ﬁ$@ﬁﬁi@ﬂﬁ

kiR BELITERE - A7 Hin R C FURSER SR F AR A - AP EE B 4 CNS 13295 3
BRIRGRL FBARE

SRR IE Y L0 Rk S R BT 0 A 4 596~ A 4 109 B~ iSRGk ¥ i 1] CNS 13295 % B R
IR B B LR A RAT G RS R BRI RAR BRI B
BEEP R R e B A GIARE 0 HEERARK S A d o R G2 A R SEE R
o BIURR RSP RA TR LF A AR F A o SR §ARETE L o Bk S8
Yo AAPREARF o FEMRS S gRF o ITENRFLIT AL D (kT y) =
0.2907 (% % % x ) - 0.0013 ~R?% 09972 & % BApM 5 ml Btk > 2 F 4 2t 6]
Pl g At Y 0 AT D § FIL A F M B AR R BRER Y ATRFE
3mm oo

- z?ﬂ

|\

I 06
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

Session B1

09:00-10:20 1454 i 4E

Topic : * 1 & &2 + #idy Artificial intelligence and big data

c ARBAEFTGR TERESMEFR Y L BRRE 2
El3E oo~ BTh A

BT X HA LR BIM R R s N

CREE

. ﬂwﬁ&%ﬁ%gﬁﬂ%ﬁﬂg%ﬁgﬁagi
IRR D R

cORMELHCRRIEEIG R R AR
£l ~ % = A

l—\

«\4}

5’-

c BERAPRTRRENYIZIRIERZ A
L A B

o AMBPIcETEYRII SR LRMEBRA P oy el
T8 Rk

IXAOVYL

27 I

National Yang Ming Chiao Tung University



023 % FiE1 el B ¢ FRYE € R
The 27th Symposmm on Construction Engineering and Management / International Conference

SCEM 2@
BB GGG ERE SRR Y BT E R
Flog n s wgpa?

'R LA Rk B L RE A
R RSP E Y A K
d10905002@mail.ntust.edu.tw
jschou@mail.ntust.edu.tw

—
X
@)
<
nd
-

Acde 2t R G OBARER ARV > Ay - ﬁﬁ’%‘%mm SR g R FE
# oo B RARE TP S %‘E % = T8 ¥ 74 & & i (Pilgrimage Walk
Optimization, PWO);# % i ; - PWO & & i# r'v”l;ﬁf’% 75 R ASTREAS A B ST
B BLE o HEEET S BGE KRR B s ds o PWO W E 22 g SR W E 2 (GA~PSO
DE - ABC ~ FA~ WOA ~ FPA -~ TLBO ~ SOS ~ EFO ~ GSA ~ FBI 2 JS)i#4 i & 5V en ? Ak &%
AESFFRVRO T EHET PWO FE2HEE0 B EBRFDEMFEZ - 2577
E"FT:E)E’? B sV iR ;/%"‘7%\%)}%’7@"'%%}@\;]%: A xR 1B @ﬂ‘/\ﬂxﬁﬁag«
TR AR RSB AR 10 /87 Paq;;u;rﬁ’g‘ih BB &Y PWO & 2817 & 5N B R
KA BB o AJTAET PWO JFE 2 iAo h £ IR RS BB~ RES 0 E S B
%%%H#*&%%ﬁﬁ’”‘%& LAY TR E TR AR i 1R
50 At E AloT Bt A1 B p & L A3 £ B i * x% B o

B 5 A SR BIM R B A 8

Mgx 3 pE?
VR Z2Hp By Ml
PRz 2R E S R
m11116012@gema|I.yuntech.edu.tw

IRBREVFL AR A Az F L F 4 ’;;Q?“"’fﬁ:‘—;'ém'f mo G ERE L TR D
oiT#E K > BIM it TR HRDBRLEFLE S > R TR PIIOFREER* ¥ &

%éfin‘ﬁ“ 7 50%2 + gt T asctierk | o d 3t BIM jﬁ”%ﬁ;@t; Ly sctrR o FPF R AL
BEHE @ AR R JEPF T E o

AT A SRR EF R IR 0 2 & Autodesk Navisworks Manage 2 = fiFR
W3R 2 2 BT AR BB TR E > 10/ LTI R E TR B E Y2 2 20
Boal e ér_ﬁ?’“ 3 ﬁki’ S TE P 0 A S M ogpr ¥ A 96.27%~100.00% 14 % 2% % Loss f
0.0121~0.1524 - PR RE S EER A S A RE 0 B P 12 ResNet-50 £ B iE o

ip”%ﬁu. MWW@WA%W%'%Wﬁi’ﬁyﬁﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁ LHFR
MR E SRR R AR RS R R RS

I 0C
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

T* RABEBEL VT BRCRAST LI

L T A NIt S
PIRE 2R E YR A AL
PR AR A F Sk, kR

“M11116027@yuntech.edu.tw

IXAOVYL

SREWLEREIRKEEAFREL  FIP B A F LA GIUETE BN R
B 7R R k?gl‘ﬁ;e*‘g‘amfﬂﬁﬁfi“ H4e o BB PR
o Y P i & A (UAV)E (T Hudn 0 R PRAR 2 IRIFRE Y E 2
BipdEcnp cho 0 AT G 2 4ok 2 FER G OB ¥ A B L s
& EL*JW »rLpython #r22 & SUFRF Y R B2 g2 - p it ARAE 0 0 e D R
ARV HREEFp R E Rk AFFpBR e JI* HSB¢ 3z FEF R ¥ ik
Hi5 R o hf B0 yRRe @Y R %w1¢ﬁﬂmﬁﬁéf§£’aﬁﬁﬁ?@ﬁ%“*%
i 3] 0966 % A SR 2 i 0959 FE REEIL MIRATIER . R A B AP Ry E e

E=1)
o
~
F_&.
>

N
G
w,

Sk
ﬁ\

%%}Aﬁkﬁfwﬁo¢£#ﬁuﬁﬁﬁ%§ﬂ9’&ﬁ?PBB5’iWTé
R 5eg 2 rrﬁﬁ FRE > IR UERG 2 e e 2 Rk BL 95 7% Flk 2 &
FRSEFFHAFRZER . TR FAZ LR FFR AP TR -

BAWRIHERAFEIRG R &7 5 A6 2

lals: " g -4 2
VRBPREAE I Ak AL A
PRIGHEP R AE S Ak K

“rick54617.en08@nycu.edu.tw

EEFR GBI B A AT L USRNSSR YRR T (F A R E R E) DT A
mrﬁéﬁaﬁﬂ#ﬁéﬁﬂﬁm7@%’ﬁi%ﬁ’@*lﬁﬁﬁﬂ&%%%&%ﬂ#%é
22l ‘;“ﬂﬁﬁﬂﬂﬁﬁ%%%%ﬁ@%mZ%zof&wapwg
'Mﬁﬁ?ﬁ%ﬁfwiié FEH AR o FP o defe f1 % TG BT p B 1 R RI B
5 T

FIIRS
“\
“’!\.
Y

—_

,
;

B IAFTALP P W ERIE X 2R G RB L PP ERF 3 FELR DR
% o
ﬁpﬂﬁﬁw’g@;@%%&%rggﬁ&’juﬁ;@ﬁﬁm@ﬁggoﬁg@ﬁ%
Jﬁ%% BHBPEY FAMAFFLRFRIFIADSEFT Tl ¥ RIS S5
BEZ > RAHFFHEOYERA TS~ For L P RO F AT HEE REE. A

F g r SlowFast 3] 5 3 5 & CVvT SRR 5 b '6 7 5 788 > M TR RBG R 'G (7
L ¢ ek ' % % (Action Categories) o ** 2~ B #cdy & (Kinetics-400)ip] 3+ » 4p 3t i@ %L SlowFast
B 0 3 A B R 'R E st 2 7 5 B3 ROC(Receiver Operating Characteristic Curve) & % &2
PR(Precision-Recall Curves)# &% 5 2 4+2 $& = o

o

290 IS
National Yang Ming Chiao Tung University



——
— ;1:\&1

023 % HiEaqee § LS ¢ ERE 6K
SCEM 2023|

The 27th Symposmm on Construction Engineering and Management / International Conference

BERAPETERENF LI 2EH LA

—

(% y‘;r_ii‘]‘f‘l*\ééfg‘;z\%@%i3
3 1W%%ﬁ By L
= R N

SRR By ?Wﬁm,ﬁﬁ&
“511111608@gm.cyut.edu.tw

FairmiardFpd  REEAPM ST F2EETLE- 2L A BmE
BRI SR ﬁi%*‘&kﬁ—imrﬁﬁﬁ’dw CRLEE N A
fhoe BAIS RS S 5 RARE A f@FIE R I FIN AT LA ERUFER o F

2

-1
25

b

=R

(% g A2 B e AR e B B I AR DA T R (BT A
FREOFEAITHIAAZ ARG ES TR IRRIFRABCLZAT - KT RIERHRE

R ﬁ»&%ﬁ*égmmﬁlﬁlm%»kﬁgrﬁ MHL AR HTLEF TR 2
AR FHEFRN T I AL ARG R FPHAERY VA pROTB AT R ABE
CREFIHCRERS G AP RNL ﬁ%ﬂﬂ¢L¢~$Tk*7%+’fﬂ#”“
x A ﬁg’g‘_’—?__ BOH o
AVRArF T EVHA FRERELHPE P oy 21 g
L T s S
VR o< 82 i mis
‘R LA E L Ak, IR
“r10521708@ntu.edu.tw
FEIRL T FnE g1t d RS8R Y NRIRES 5 ;fg_;f_sz g
EXE R zo%mmr&&iimf“%#ﬁ@#%¥%%@W£n?w B AR TR 2
i

v’&dW%gWﬂ{ﬂ3§&§#*ﬁplgﬁ°?pﬁiina'%#%@r7ﬁ4ﬂﬂrﬂﬂri

HERR Bl G ZEEF A28, & THEES RESREA RS TG ApF ) L
EXBEI D EL FF A ERANAT > B8 BIME e F RS PRT O i o
=

FAAEFIG A4 @ BIM o 31 A B

T A 0 AT H N - A Transformer 2

Rp e E o o AT wﬁ%%”m‘fééﬁ LI R R AL T 2 B ML vt

TpEBF AR AEGE c AT E TP EFE IR L LSO IR LT

BRFETO 0 VVRAT B R T RIL AR ﬁﬁ%ﬁﬁfﬁﬂv***“%#mﬁﬂﬁ4&
BTk o FEHREERT RIS ZNE KD S BE N IEF E DT HEL A DP T
923% > HEH L BET A1 5L L BRI FAEFTF 69.2% 0 Bfsy kD iE s hl 4LA

Fok T A ik

I 30
National Yang Ming Chiao Tung University



- C-‘
( &
\f} SCEM zo_iﬂ

2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

Session C1

09:00-10:20 2 4FA 3 g

Topic : & # ¥ 1= 1 #2687 F 12 4p i AL Others

FIP New RCFHESHEW A BAARFAFRLRHAS
[k

Hh ~FRERBES N RERT2LEE

LOSEE S N 2

AN EEHVRH2TF JRRIFIR AN

¥ RH ¥ =4

FERAULGAPD)Z E (FWFAT-N o BREREE B
Mikdp ~ 8 B~ 2 P AL

Fr BIRRAFTEHEN - BEB S RAFLEAEIFLATRER
TR
FREABRR- 22 A0 am B4
Ml &~ el

}J
Sy
£
¥
.HE\L.
[+
rE
4
e
i

IXAOVYL

31 I

National Yang Ming Chiao Tung University



023 % FiE1 el B ¢ FRYE € R
The 27th Symposmm on Construction Engineering and Management / International Conference

BP NewRCIHFZHN o A BRLAFFRLR 04 5

ﬂﬁ% g
”ﬂ_%-l "-QIF'-WL l/)v\"}s LA F”,EF‘.‘F\:B
W* “ - S N A e Ch s BT
“a0933868111@gmail.com

—
X
@)
<
nd
-

A HESP AP $ NewRC hE AT AR E A FBARTH D FifF o B RLAFEA
B EiT %+ New RC T 458 H % 6, Tpark & = B % # & Gz (RPN F & New RC i£42 52 77453
Wiiz)2 Tpark = 88 is 2 F-AmE 1 B(FP 5 RFA = WIiEsRd 51 7&) %A % b g SR 2022
# TCl Rzl lfitﬁ-”)ﬁﬁﬁ%‘h‘*'ﬁfﬁ; RS EE RELZVRACASTE LG Y
“&’ TFRCBEAFEFTRE 2 WG AR E 0 ME IR 22 iy i

FEEDY - R ET PRHFRI P 0 BT e & FURH A B X 2R Foo 1wz
%é% W R PR RS L1

P

\

7

4
T &
_‘?m

G ohy W

‘Mﬁ e

A ~FEXRALS S RERTLEE

Mmoo g kT2 wR S
PRI gLk o AL
SR LA E I Ak BT K
*chensky0401@gmail.com
R TR R - SRS TR RRE o IR B AT R R EIR RIEE D
Y/ IR LR AT SR e S 2l mﬁ:&kﬁ-"]—:— CNLRE CH R A A AL TS R o
ENNA %Im*ﬁffﬁﬁi“ v R B BRI R M B HY o PN T AR
Feogp 3 B g 2 & o S FURAPM A RATE 0 AR B Al S E Y R0 0 li
L isb/f@ga%wﬁ*ﬁﬁz;zzfﬁji&%%—%i’ﬁ%ﬁ— Tho b BEFRRERHR > Gd B AT
el ST L - R SR e SR ST AU e o B A RRE 2 R HRARTE
SR AT P on i b *il@fﬁ?’-laj ’ iiﬁ TR EAHABE A AT A deha
o A EI S IV E KA S o R B TR

’”*L:g

fmr

-—h&»y

I 32
National Yang Ming Chiao Tung University



2023 % 27 E § 1 4ns ¥ T E popr o ¢ FH% €

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

AV BIRVHZET WARRIEP R

-;;3@1*\gz:¢2
PRBp2ad«82 i1l mis
HBPRE A E L A1 fek, K
“asdf310612159.c@nycu.edu.tw

IXAOVYL

G BE D R L A Fé’mﬁ%wk’%ﬁ Font #*F“‘*‘%ﬁ’ *‘%M‘%
MR fE A I 11,-;@ AR UF L TERIERETR G 6] PR AT RS RS
ZPHT 2 FEEAIFEL T AT RO E %’L#ﬂLfﬁﬂw’vﬁﬁ*»o

Y EERY > AFEREGLIIRAFSEET VTER AFTUF I TERA H

Rl v rgdd amEigd 5% Azure Kinect DK JF &
%ﬁiﬁ&##@%ﬁ&%%‘c R SR (T R be B B BB S B PR il A R R
BL A 5 B B AT TS AR A A fr;rﬁg@, AT R SR S o E 2 A ke ] ks
2% RSTH 1ﬁm B R ERY O BFF BRI R LR B R R
- RFEE f{@ﬁ FREEAEK fz* ol P AR kA B B RGEFTEE 0 KB LA
PE AR R 11 FERSOIEPR D c AP T LR LR iﬁ::}@::}pe‘ﬁm‘ﬁ
Blod WEFRATFEEESHT > FEHFIJBPeLH  RELTIRLAIFHFTHG W HEBHER
BFRER T RAF RS TL S > FHLAY R k2 Ha o BEPFE R L R
FEREV R

33 I
National Yang Ming Chiao Tung University




N

e

023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

FERR2A(IPD)L & HRBFL - AL LRSS 0

Buigdp 7§ A2 2 pgg 8
VR d <81 i1 mis
23R oA E I AR, K

“yipo.chen0613@gmail.com

—
X
@)
<
nd
-

& % %% (lIntegrated Project Delivery, IPD) > ‘i Rz A f7 8 ¢ (American Institute of
Architects, AIA) T & 5 3 - AR R 23 AR~ K8 EBRHEITEF L TIERY
Pelrord S8 end R fr R Ak B BB E A EL PR E RO E S ER Wi
i R B N SRR S

R gm0 IPD #3 b &84 B -2k - CEUBR L R B gl

**kaﬂm1ﬂmm’%¥rwﬂﬁmi71’ﬁ%mpikﬁ@“ﬁ“’* T3 ARR
g‘gﬁm IPD & i nlbEor Do g > By LR P ot MR B L 0T o

B P “f?‘%i’ﬁ REFAEL CERAGPZFLRET e SV E - ER LRI « pFe S
Gt F L ERAEEBHIERFE S FEECHL > T ER AT & F&H* IPD #5 - IPD 2
}@ﬁf ERPN BT ARMAE L ST R G 'L SR IPD 2 PG RR N R R
fREEEE AR ERR Y L%’%pﬂfifﬁr FAHZEHFEHE O MEANFER
FER0 BT ERPFUEREANE LY 2 FEHAPM R IPD 2 EH L GF Loy
A B4R IPD X2 IPD EAFLPHAT P Bp L IPD £ A% £
IPD & R &R 2 % 2 48R % D2 3K o

I
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

Er MBMAR S HHEH - RIS FARFAAFFLAT AR

A BN B T i I S -
“@:%mzﬁ+§l_ﬁﬁﬁ?g%ﬂﬁi¢
Edr I RFAE LTI P, EL
SHEEE P F R A EE L Bl
4W3%W¢i<§i%1ﬁ¢,%ﬁ
“yungjousun@gmail.com

IXAOVYL

-
i

N
\+—
o
I

BT EERAME YR AI2FEIA I RHER LR S
254@;@;@ HIFAT S ,% FAvHAREM B EE > Re 0 P REAAEEXE
i DARF R R AN (P S R B RS R S S ST
A AR EHPLEAADFLEE T LAY 2 WAL o 28T
# @@@féﬂv@ﬁéiA%@%%~4 éﬁﬁ%ﬁ4 e
C B AR SR E) F A 0 B K-means EH B L A4 47 R A AR
AR - BB SR E 24) £B5E Apriori Fg%*ﬁdﬁja\ﬁ,ﬁﬁ/zﬁ L S A A
W2 A RER SERT O - BAREANFHLERERAELEE TR LT

AR EERG S ERZBL L AFTRE SRS R TAT
ikt ) 0 UREFEARBMRLAFTEH T Y READF T E AKX

—=
P
[y
(s

ETR -\-PM

>
R

o
haN

s~
A
N
1-&-
& =
o R

WS T
T

X -\E‘R
S-SR
—~~ 4@
ETERE TN
N
|+~
=
I
*
-nq}.
&
—~

) TmE

2
bl

>
1

MowE 4
e o

b
O

b
=
P« BRSSP
\‘E‘_
o)
lu.
eic

35 I
National Yang Ming Chiao Tung University




023 % FiE1 el B ¢ FRYE € R
The 27th Symposmm on Construction Engineering and Management / International Conference

YPEEAR U FHAL F S REHH

e a2
SRR AR SRR BN
‘HE 2R F ek, R
“chencw1999@gmail.com

—
X
@)
<
nd
-

AL L TR F ML R AT A s D E(022)2 (4 AR -

FIEETH g g H—’ ?ﬁ‘%\-&i EEAF LAARARTFEF AR BV R EF A2
FEFRURA o L A F - ARG R R AR LR R s T 22 R
TR EET e ﬁv%ﬁﬁﬁr%ﬁ ’ ifa'éc TR RO SRR AR T A T

ABBEFIR o HREET G VR AR E NRES AL -

AU RF AFTLE S %’23%3527 s G FUAEIL K Mo ek 288 12k p & A R
GRRR N L FOFETRE LRI N FRPARE D AR KM B RN
A TBE, LB EERIALRT bl“iJ EEREARATAEL a2 2 R HN T k%

EBEEVHREZEESRET A LR .’}_5% GlAp 2 B iE 88.07% 2 35 > M AAE T iE T
82.00% > 3 ﬂgﬁﬂ’i émﬁ—r}i GANTREZFIRAT aAWAFH AN S e o R
FRET ARG A AR A% l]‘%“?rﬁ» FALATRBRAREEETERE TR U
R IR 3 S V'Jﬁf»‘;ii’ﬁﬁ@'r‘é’?ﬁfﬁiiﬁ °

c?@‘ F* “Fn& \w

I 36
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

Session D1

09:00-10:20 24X D 2@

K32 *% 1 ¢ 2 Plan, design, and construction management

2 BIM # MR 3 Ad2 B o 4

SEEKES ’P‘ifs@’f#/ﬂ LRABEL S AA-IBT 1L B

(i
o
=
=]
=
E
\g
&
1
ey

PR AR R ZHERUFEFTR EFRAFER

LR AAB Y IR APBRIT IR IR TR b

37 I

IXAOVYL

National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27t Symposmm on Construction Engineering and Management / International Conference

2 BIM#& MR 3 A#2 B fFlats i

HApET s 2mE 2
1“? B EFEam i, mils
2B AR ATk 1“’?{:}7:
“robert886@gmail.com

—
X
@)
<
nd
-

FEFEI-BEAGRAARSDFE F I AITY VAT B TE L4
FERE-LFL2EFR'% o R2REAY  FLEL Qi AMPE - BRERAEfr2E T ¢
MR ) B DR F W I RS IR ek g AL o oL FFH 0V A 1 o
Rk d AP o F o R AERPEREL 2L P FREF 1 D% 2o 0 B OOR
EFL TR g 4 o B Y g éc.ﬂ’** i 3 F M3 (Building Information Modellng, BIM)fr
R &7 5 (Mixed Reality, MR) ek iz = - BB E X 22 fofr k3o M MZRAFEY 315
FUT et g d F o

FARBRE- BERY Y BRI iélyfigﬁ* 5 I PR A & T ] R
Bl d f o S SR EET VTP BEFBitfricd hikdp » WRAEF X RE DK
Mife@ g 28 £ FIPAlE- B AR AE X BB R REF RIS Bnif
wale g “"fﬁﬁ%jﬁ' BPREFERIRPRE TR BERETR > IRFT L ARFRREY BE

B AR 0 X E R RBKE D R e R R fore Sk K A A S AR ehlR o B
Wi A TR E AR ﬁ:"@? Wi folbggft > o PR MR E LT o ¥ ok
% o Lg;;z,_»); BN R 1 % ek » TR ERFEPTEEEE

I S
National Yang Ming Chiao Tung University



2023 % 27 B i =1 428 § TLB o & FRE £

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

BEECEIMASHREFRG L AR IA- BT 1L b

%ﬁ*lﬂiﬂi%z
1]_;;] ENE RN R W A J 4
PR Ak §4ﬁlﬁw,wﬁa
“N66101353@gs.ncku.edu.tw

IXAOVYL

ST 1A AZAFEY EFERR o B BRI R GIBEFAK ) T FL A

PFREXAR - RALAPHFEFTREIET 2 IR - K* BIMBE XREXFEEF

Eﬁﬁﬁ’ﬁ%lﬁ%gfﬂﬁﬁ$ﬁﬁﬁ%’%*1ﬁ$i&%%?%ﬂ?o
EBIMEA T &2 2FPRRI DT EFR FI 01 EEY T 65210 1N

LAT 3 T AL B EREF B rdk B2 sy N K 20 hfA> % - R E
FRVUFAPRERIASRI L R RS E I RFFVUSELRERY REFHR
K BRBEOPTHARPINFTESIY T LEFRBY EFHR% 0 F 24024 BIM &2
REFPRRSERORE > T REL IR LF SRl AR - BE LR
A R TR AT R E SR vk L Rl A B T AT T UL ARE
f2d oS gcdy 0 &2 BIM A e vt FIRF P Lok 0 2 PR RF Y (I

BB LSS -

F7 BIMifes = § P RAER 2 A NIRFH =T 2FRRGEA
A S TREST
RN R LR RE R
PIPEE P B YAk, BT R
“danny310130@gmail.com

FREBESFFANRIRAZAR P AT V- AL g BfEAFTP R
GRS BT SRR ART RN IR DPE SRR 2 H T B eR AR G
B ELIZfE o

*”*%ﬁ%mMﬁU®ﬁﬁﬁ§€mﬁU£m§ﬂ?mﬁﬁ%%;@ao%gggBN
FAafon £ E 2 % CFD 5 AL 2 d ¥R EP Z PRy > NP a2 s B0
@ R TR PR o B BB IR S e oz T AR o
FATE RPN LIRY T BIFLRSRARE > MR RGFLFE T EE
xzﬁiﬁﬁi@‘ﬁ@F%“OiP*ﬁ?BN%HWFDﬂMﬁﬁﬁWﬁM Ly
SR A B AT RN RN L TP RE LS % UL TP RE L AHR
Ao THH D R ERAL T AV ErNRB 2GR -

39 I
National Yang Ming Chiao Tung University




—
X
@)
<
nd
-

023 % 27 B 41 1 fz. 4 18 perct § TS €

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

BEFREVEIHHUREAVN WG LEZI22AERE

fegpsr Vs oy iz g 2
URaBp Rl g hAaqek AL d
‘HBPRd s g #\lﬁi,ﬁ,?{ﬁ
“chengcy0412.en10@nycu.edu.tw

AL ARL R > I R PI X FEIHY - BAF L NI - o doPitE 1T
B 12 X 2% 1 BB U EMRIZT L E - BRI AR LIRE R L EELR
-;;?,l}El?fﬂnérr’Tﬂfr'_é%EAﬁm f'v"/’»l’b%}"##?:%jﬁfﬁﬁap"’ ‘3“3\3%%5’7'-1#‘&

*’%m‘ B2t o JENPEIERFELFEES > AFTHRIRY P EIRERFE 2N
;L’“ﬁF‘ S F A BB EARE BB RA%R A% AR FRR A%
FhH T %E%E‘*%‘P%"J BIM 3] ¢ chdi pode it A5 es f o PR SREA%RPFR 2 oL 4
Peh Bt R o AP A S e B e & B EFEY AR F 1 R R e
AR = Hficke ~ sIze i o ARl 6o 0 & 5300 R o ZERR P AR B R
wE 2 EHR YOLOVS o 3 ﬁi IR T (preC|S|on) 0.914 » 7 w Z (recall)=0.927 - f1
score=0.920 > % 78 loss 3=z ac ™ " 1 0.015 11 F o 251 % iyﬁa S m oo FEEAEIETAR
BRFEDIRE B R OBCA] A 5 LA P s g é,‘».ét S5 1% o AR & fffriie S g 0 £
B AR HH e AR '&f %ﬁmaxmﬁ’éﬁpﬂ ¥ € % unity ~ BIM ek
HARFEFRA B o i 3 3 e ik if A G Sl 3k ohilic 8 {ofF §E o

ﬁ‘mL

I /0

National Yang Ming Chiao Tung University



2023 % 27 B g 1 A2t MR A 6 ERE 6 R

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

BTERAIFESRERp B LAY
SRR 2 L AN A
U R AE D A1l g

AN EY FEST TN =N
“Iclien@cycu.edu.tw

By T SRR E TERTGETE RS FROFPEARRE FR 0 R E
TG op T ?@11@:@]& a%li(?»m%pa‘-}o Flut o AR F R %8 F O3 (Information
Technology) 2 * 1 4 £ (Artificial Intelligence, Al) » &g Mpe s } 5 2a s 2 g2 ¥ &
TR I T E T

AP TEEEF FEFLF TEREFERY AR G4 LA FEEF Ry Bk
Lo e PURE SRR DD FRESRER NG B R T RS o R GRS - M

=
EXTlR BTN ST

AL AEIR LREIE XA LA FAMEFFAY 0 # - S P W% 2 AutoCAD §
MG R H Rk ST AE L FRF 0 g0 Labellmg $iris ’ﬂ“ YOLOv4 Al 2"

2 3Eds o 2R15 48 B AutoCAD § T 6 ] © B fe 0 #-5 iE L M4 W4EH Dynamo p B2 542 50
1% Revit p #oi2 H > $Hp0 A 52 VB R 3 R oA 4T o

EO SRR AT 0 R Dynamo AR ¥ e & Excel o i jg 4% - BIAEP SARAE - £
oA el R P 3DHA 0 2 @R 4ok o i I* RevitrRikd o kA 1t
BoUE M1 AR A o

MAEREE S RAEEY R ARL A PRI Ak T E 5 6]

B EE 2
“[&L X d AT AR LA
PR A ARk, Bl HR

“yichen17666@gmail.com

2 F 5

\;W.

o

Pl EWEANIERISFRIFAMBIPFIH - FARAIRALEDNIE a2 AT
E | (mM)ﬂmﬁ¢ PRI IFEREY 0 LG eBRLEAT AR (BIM) 1 ¥4
g WA 2T ko ML IR TE LB RN AR I RS2 A 8T
7ok 0 RAARIRE TR AR E R (TR TS RS A RS S R PR i

R & aw\TAw%ww@mﬁm*%m%ﬁ’ﬂﬂ%éﬁﬁ%ﬁ@m%éﬁéﬁ?a
WAlZ - AP FSWERE > HRERE R EFRBERE L2 BE AT A s
K '/%&;gﬁﬂ4$ﬁ%°k%’%¢®Wp; Bogs dUiE R AP BT A
Frf o TRFP G LIIRFEFAWBAGITRY c AT RBBALI BRI 8 ES
S L BN %ﬁﬁtuﬁ I A APEFER  EATARANE Y RS LA
PEFR o R TERY c SEAT LS A BRI TRF R T E IS o
o RRERSS A SEFIELDT 2R R

-

Y

<

41 I

IXAOVYL

National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

Session E1

09:00-10:20 A FF A D FRild=

—
X
@)
<
nd
-

Topic : I# #c X & b *& E 72 Disaster prevention and risk management

s FEPXEREIDGISTAEZAF
LN S SN ST

c - REZAFR{ATFG ARLFLEART
EATE B4

© MPpEBEEAREIERXEEHESIEVRTESAL IR
Wi~ kw2

« WBIMHZ P FRLRGFTARLIFL —NERFEIEE B
+ 5 g

© MR FETRR S TS AR
B 285~ ZHE

‘\

[
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

PEPLERBIDCISTREZAF

AT Eaig 2 e 2l
Eﬂ'ﬂl% BB Y Vo, Rl HET
‘R i o PR ek
SEF R Y o, Bl RN
“chhschen@narlabs.org.tw

IXAOVYL

=

SEGERE RV R B A2 B A > BB R lﬁp*éug1%&ﬁﬁ@ﬁ%4ﬂg
PA AN e 282 Fy 0 p 7R3 T o8E 246 ki, (TELES)2 ¥ R4 =
RHA 2 TOAR R ANERTRS 2 T oRr RIIF AT TR, SR AP SR
RREP ARG o & ke B PR T A E R R E 2 B B R
TR AR L T R PR IR RV AR UFEREEEAF R
TR BT E AP A RRL R REERPF ST EFHR 0 2 oy
KARPERXERTE ¥ RY \"b’,@%%ﬂ#?‘?ﬂﬁﬁﬂ TR & - 2D GIS 2 ks g e ig #

HFEFUFRT R RO EF 2 3D H BB 2 LR D Lo T8 Rd DT RHE
7~ 3D GIS 4% T i 45 B ’»%%mﬁww R ds 2 2 R
3DW%GBJ‘%@~pﬁwhﬁtﬁﬁoaﬁpﬂﬁa ¥R 2% 3D GIS T

B R B LR BRTE ﬁ~Am¢%1%d3Dv@;W7%’¢ﬁ¢m*

o P URRITE R 2 Zﬁ,%ﬁlﬁ‘F" B 2D F B rEEEL AR L A KR
ﬁ:}:&ﬁffkfrl%"k’iiy)@ BT o

f’ﬁ AT ERR D H ARG (TR BN BRI EIRA AP R PR i ?‘Q‘é%%
Ai"ﬂ':‘f»m;[%ﬁl’ né,.ﬁifg’u“'ﬁﬂ}l;gm y TEF|E R E LA L TPEFRFE LK o

43 I

National Yang Ming Chiao Tung University



—
X
@)
<
nd
-

= ==

[r— —

SCEM 20%

023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

- R AR A R E AR

HAETE L E 4 2
VRS R AT Y e, BT R
PHFF R1EFT P, Py R ek
“0506095@narlabs.org.tw

- RS R A Rk S(Tgbs) s T LA B2 =R 4 M(TELES) | &+ ez — > 1
B Az ;¢ B SpatiaLite &2 MapWinGIS 2 # it kB~ R A7 * 048 Mapinfo # it - & &
SpatiaLite 2~ FL & ¥ 3L & F]A55E & ~ A 457 i 0 22 MapWinGIS e BB 7 ~ Bl &2 4
ERFUFRY F Ao #i > NBRRLRIFRATFTL GISH A » 22 - LE RS- R4
i 4 (Tgbs) & e nCIS# i BEEEE - B HERPFRIE > FEAT- Kk
B RN R RE R RS RS e BT FR TR o (AT RERAPH
Timhied 23S A AFEASHERIRBEF A 2 EBREMG YL FETF
HERBREATE LR o wdd- BEAFE R AR T L A(Tghs) » 727z B
TP RZBRBFEMBE P LR ER G E R P 2L X UNFE O R R oS A A&
AkEE P L EEM  {FENE RRGITRED ART FF AR B o UHRF RE 2
kbt s 2 Maplinfo 5 A # s Tgbs foimicc Tghs g 38 RAF - 5% > 75 Tgbs ihdt iz
R UETRF D) o 0 B Ak Tghs »0 3 R G A 37 LAY o 0 BRE AT
Tgbs =g * {2 o

W

National Yang Ming Chiao Tung University



——
— ;1:\&1

2023 % 27 By 21 e § L A3t 6 TR 6K
SCEM 2023|

The 27" Symposium on Construction Engineering and Management / International Conference

uélﬁ’%'rj—h %l ‘i;js-f#_%é,-\ﬁﬂ /Lﬁ"}b

gzt wapa 2
O PR R R W
R AR B Yk R K
chunlin0525@gmail.com
jschou@mail.ntust.edu.tw

IXAOVYL

ALY HERAELTRE LT
WA S B EMM S FTS 0 B

ol B BEFY CFREV frp BT 2

SRWT P LR ERT o Al R R
Y EHRFT AR AP EEp B RS REAAMBFATRE F PR
LG ?—:—E% Moo EPAERTHE b2 R 7“&% o AR {s 0 ' XGBoost 4 #E i
A BAHBIMBFETREFEL FHTRTMNT - FUFLLRAF? RUG LR G2

_‘\\
EQ -

o ERET - BMEEAY R S A 22T e s o RS EHY A BERT %@B REFS
£38 457 m,-ﬁ=1:%{7 k- A EAPA Vi x% ’fé.ﬁ"f»“r B 7 :{ijh‘/u}‘f‘?iﬁﬁ- ZRFEAENHEZR
;&%,@ﬁABA@%Iﬁﬁm%ﬁﬁwﬁﬁom@&% rﬁbLﬂMW&flw? ¥

PR dgz  hFesp iR %XJ*Bm”iI%' i o AP TERE PR
W2k R MR S w R A AR T e R L ke AR EE T 0 KA B
MY BER ST EF FRT 0L FPM T av%&wé:m%%*%4a e - fERT
GEewRlhg kil REINEYRFTRENANS DI ZHFTHRHIIIE A 2
FRD 52 8% PV REMIERASNE TR ERLTAEL > IS FF L A%
B B SNEY R T e AR kR ZHFHF AL 0 VA MR ERET AEH
T AR - AT R ST ﬁﬁpﬂ$%$? W BERAE S AT RER
?Aiébﬂ%—nﬁ%:}%m,m% Hv g $8 PR S AARTRHELARTEEA Y w2
PR S A AR AL N Sreng B i o

l

3

WBIMER P FARMRAGTFRZIFAL-UEFELELIA25 B

MEE S F B
TR B pE s gk, ki
PR papEc By ko k mL

“F111106109@nkust.edu.tw

T :L%wgz N ) LA F‘*?FE'*’L*:FZ”‘*IL%"’"' | (BIM) & {7 B mE & > 1 Power Bl
4é?%*$r%@%’ﬁm¢iﬂi w%@ﬁmﬁﬁﬂAm°%L%$m*ﬁ*@%L*

“éﬁfrﬂiﬁi"’?}? IR oo AR oo d 2 BIM A ek e & PR ##’* PRI ET - RoER
EEFTALI AFTER - BEAL XL ENEFTESY O EY PowerBI%“fb BIM #27]
LAY “f’fﬂf""ﬂ%ﬁ_ﬁ Mo fAFEE{FHLRAE- ‘i—ﬁ\ﬂ? T H ﬁ'*% e MR s PEARIE
BRAcAPM BT Z o gt oh > 3¢ R b '%GARRUE & X b G enip & P RAERF L F A

WU B AER e TR PR PR KR o

45 IS
National Yang Ming Chiao Tung University




023 % FiE1 el B ¢ FRYE € R
The 27th Symposmm on Construction Engineering and Management / International Conference

LR R % FS R

34

HIR 28532 2H%%

R R SF R I N I N R TR (&
PRz A M PHE AR ALY AER UE T AL
YR A ppHEAEI ALY RS UE T AL

*t111428032@ntut.org.tw

—
X
@)
<
nd
-

~

A

F>

EELEYEAY €0 TREARL G 0 5 MR G AT g ey E
RE R RATAIDT E L R RRR W AR R GBESR G RT AT LIRS
ENh'eHENLLE 2 RGNE T AR TR L Ja#%”<ﬁﬂk%?ﬁﬁ<wﬁk&%:
—ratgAgEa > pld e AL F U TEA RINEREFE L £ e A KRB &
PAARAE 15 17 5 4 & 58 1050 o

Y %%ﬁh&&%fbﬂ’k&jﬁ Er r}%\\ldiiﬁ+fr\kf?¢%ﬁi?fkﬁ+
BR BPER G D 0 GEE AW S R I R R 2 —"4 b &
FlF+ 2 b GiER A AT N KT R G A R F{r A 2 FF o B N R B IR
FEWARETEE VR FIRORAT L BTEDVLET R RER G 5 &
B BF A AR G Bl o 0B AR s BRI R e Bl K 2 T S L CRR TR e Bl A
Ry G R rapis s o VG PIRR 'R FlF i E R g o

NG é] BT FEL L é] Jk:}ﬂ & ehip 3 B I,‘ﬁﬂff‘g;fgﬁﬁ_}i iR EGEE LR M
HiETFRECRDBELE T HET BN RGP T R PR R R TS R
[P LA BU AL iy

Y

I /6
National Yang Ming Chiao Tung University


mailto:t111428032@ntut.org.tw

/ g.:\::\
(ﬁ S| | 2028 % 27 By ke B § ERE § &

= =
_~ SCEM Mﬂ The 27" Symposium on Construction Engineering and Management / International Conference

Session F1

09:00-10:20 2 3F A By

_|
A
>
O
A
[N

Topic : 1 #2/2 R LRAIE& L RFRE AT $ 8
Construction laws and dispute resolution& Construction procurement and

public private partnerships

COBRREE B TIIRART B R 2 B BT R L B

IR AR

e PPPRLEAMBITRZIZHBBIIARIBELSH

M Ie ~ a8 T

47 I

National Yang Ming Chiao Tung University



023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

BRI GAFREFE2LREMAIT- TR HLE P

migz U gLl
VR A AR F Ak L
PRI AP F L A g
“m11005106@gapps.ntust.edu.tw

—
X
@)
<
nd
-

AT EERRIEFIRFRE Y O PRI o B Z R T B

ME2Z RGN LW BRI EREE A FRATEE R L - o

WAL RF IR L TRPXHE, & Tasa i) fTgSdmpd » aJILiy
; 'i’ﬁ'liﬁﬁ;!b BEEZRRBEIESE .&"Eg'“/”’%)\” P e R

P kiE? JAFGEE AFA)EIF AT TREFTRE, o wmAF R

ﬁﬁﬁﬁﬁ’”Lé’ugﬁﬁﬂi”ﬂrﬁﬁi%JﬁrﬁﬁW?Ji%ﬁ’ﬁﬁ?ﬁiﬁ

AFTAEHEYAFB £ 95 AP UAHMEFLY REFLILGRES A &
WELA TR g2y 2 L3 LR EDFEHT FoliRmEEL T2 §1&
oo

wpﬂamﬁﬂiﬁ7xﬁ? T2ER G RAE S TR GRAE o R T A T R
AR S T RfEpr ) e o Y &@&{uzg—igﬁrﬁ;;% ﬁ.u%,ziﬁ 184.’&1{ °
iﬁ&@{uﬁﬁr%gw&J7aﬁ £ AGE 5 185 kBT F o g RiER AT A2 % 197
ML RgR o B ARSI SR A RS R 0 A EERAGA 2 i%‘#’fﬁ iEGHE -

i

I /S
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

NEBPEFAFZRCEBEREFFINBEF Y
WAEEZ B TRFAECRY R IR

Erals s 2omag’
IR S P LR R & W A R
‘R PR F Yl R R

SEHEPH ST, R
brucel4sparky@gmail.com

jschou@mail.ntust.edu.tw
morris@utrust.com.tw

IXAOVYL

B EF ke EPFRAEEECRAF AP IR REFEVITAG RN 2
21.8% msﬁJﬁﬁt’ZZ?% 7 = ﬁrz"]*vf‘l%.i—"r]% v eI HE PRI L FE AR R
B8O £ 7T 22 3 T oRF ARSI > IOVIREF T AR B TORB RIS PR R
o AR WA RPN Z ERSTE  Y R W o B B R TR B A
H&wﬁﬁvﬁﬁ£*m&ﬁﬁmaﬁmi’ﬁuw%@ﬂo%a’4ﬁﬂ5%%?%#éﬁ
@ﬁ$&’ﬂ%%?uﬁdﬂ @ﬂu%ﬁ%ﬁ°d*%5mﬁﬁ¢ﬁ%+ﬂﬁﬁﬁ<4é
Ao ¥ J{f-]-J*-ﬁ-‘ o) A Jf’k‘ﬁl“/%fﬂﬂfﬁ'r}' 9:}; L ’L ik s $I$¢ﬁ R m};?,ﬁﬁglﬁ
ﬂﬁLﬁﬁ’ﬂ”%”*iﬂm%’@ﬁﬁ# @?%Aiﬁm%¢§”ﬁﬁ%¢éﬁw%%
#34 B Az (Forensic-Based Investigation; FBI) s 5 it im 5 iz » 2 pd d it SN EF Y
BEAl o # 2E B TRFAEIF YRR T IR p R R Y A A Y R W R
MAFEAE CH BAPME 58 2 WA MR A TAL 2R E A4 AR TR R T
%%#E%H’&,ﬁﬂmpuﬂ’miﬁP?ﬁEW?%iﬁ RESCE Fh T £k
WEBRBEEREAEE

49 IS
National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27t Symposmm on Construction Engineering and Management / International Conference

R B IR B e L 2SI R
Fleg s Ao 2 ks e 3
REFHAFEEFR L K
Rz ek FrEpm i, mid
TR AR R
“cdliou@nfu.edu.tw

l*A-

—
X
@)
<
nd
-

LF:EFI\T#E&/; ’LL&F?*W’?—& \"\?’—'\QQ?FA\?{'&;LA\IZ_\’L}} ]%/2.}[]*]«

. de

;—;e_;f_;;—%;;ﬁﬁg g"’?**if"’ﬂt“)%‘ r’ﬁ&ﬁtgk o;}%ﬁ_li:z?;%ﬂipb—% t;::r_lﬁiﬁ ,B;\g

fiﬁ?\zj‘“ﬁ"——rv ﬁiﬁ’“'{‘i
FRERFREVAEED REH
PR TR 8
AR N R EI U

n\ﬁ Wi

Bis - o fedrge L:ifiﬁ"’wﬁ’6;1']?4'L1’éiﬁzjﬁ‘” %
Eavic RISl I IR E W I S U

EIECGE TE o RV AEE ST = S A '/w'»far%’”‘ A A
LA mE S A nER T PEsmY, § - BEEEFE N

ﬁx#&%ﬂ E

3_
p

ggo
AT TR E R A S FEPERE RS BRI, RAE ER T R
B d BRI G » o FIRS 0 ERERFAZE 4 R T E T A TS
BAF e SRR G o ipﬂﬁﬂ%ﬂj123B£¢J}m1$’?¢é&%@mﬁwn%$
AT @ SR HE RGeS PR R T2k o

I 50
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

B AWKE P AS L BN e B 22 BN

ER- AN
1“? EECE R 4 ‘“’L% ARk, ELA
R LR & SRR A (&
852961210@qq.com

IXAOVYL

N

BoiE (LT) Kée 2 2 ¥ ¥ 022 X1 B2 AR e o - fREXE
FooRa oo iRl g%ﬂ¢ﬁkx~&}#1&°@i§i°iﬁﬂ§**%’ﬂwﬁ
F I (BV) 2 4 &8 (A+B) %23 » het@ig BAL - KA 0 BV 2 3 Bt frpbemig
4 f ¢ (PEC) ch@ L > ¥ iv J AP L Efri plil L 2 A A+B 2 2 Rl B i i
B om L ]J)L'r"l;j'ﬂ 8 XA F]FE o
PR G E kg A2 i&ﬂ' i- ﬁ“’fﬁﬁ%f}i * A feiF & »xar (performance) & 4 2
TR JpIFTE S 22 o & AYQ 2327 » LM /J%m k2t AR
QF B AL > TR 2 Rk BREEIFL Ry B ERLARE A2 0y
EFATE e ZFRIALFELZ G Bt 2 A+Q B ZAp HT @ 'mLT Sk ehv F AR

d AT 2 8%V o frfe iz AYQ AR5 0 2 e % &0 BV 2 2 ik { R il
B LT %2 b S e Bt > 700G sk L B AR B 00k B3 IR AT 5 TR AT
Toa RRE N e ok R e B

o

PPP &% &Pt 2 » 2 HB T EREALA 7

LA N
VR 4@ 8 Am ki
PR A E L Aok, R
“kencchen104@gmail.com

BT PPP B R AR 2HET AR 2 &2 528 M AR A‘ﬁ P B ER
ESRY R RAT AR AL MR RAeE R E > W R IR E Y 2 F M
$ARERSE D FONARITIREF 2 WACC 258 A8 5 755 F A B b '?*P“" Ke i

PR AP GAT ME LI035 XA #4L£ CEF AAER
FOIRAFEA AW T AREERE 2 FEHITRFRIHNL F TR PRE LG
PERFHEEGP KT EM 2 RIM(R AR PR G) R PPP % “é;’a%'ri? T2 Ke ®
: 51?37-";"";’/2 w2 e

WACC > #2475 * f A5 2 L PPP & kR il Ke2 B 1

*
?%*%%@fﬁ B AL B EMA B SRR AR SE R -

51 I
National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

- C" =~
C
S SCEM zozﬂ'ﬂ

Session G1

09:00-10:20 2 3F A Rk at

—
X
@)
<
nd
-

Topic : ¥ 22 T # #1 & Information technology in construction

© FRREAEPEEHRERE LB IR
RERAR
 i£:§ BIM ﬂj#y’}éjﬁfé%i@éf""l’ﬁ%ﬂ'-ﬂﬁﬁ;%f}d
JFF’?T NESE S-S I
RREYLRRIPAF Y RMERETE 2 2R

¥
a4
H\
.;\.\
e
T
q\
P

Ey
)
3\
‘ﬁﬂ

Fl3E w ~ B4
CERTREIE AR A BRRE LR R AR
M4z~ 8 = A
« M BIM#F|AAE KR F AH2L 1 BER TR N
Bt HEFF FEF 220 HFL 3P4 183
« A IS0 19650 22 # BIM-supported 1 f2 53§ 72 F2EAY

T3~ 2P

Y
National Yang Ming Chiao Tung University



==

= 2023 § 27 B i 1 dn ¥ B A3t & BRI 6
23

SCEM 20 The 27" Symposium on Construction Engineering and Management / International Conference

4 B P E AR 2 B BB Rt 1A S b

kgt g 2
VR gk g2k R
‘R apEEYEIe kAL S
“ken@nkust.edu.tw

FRAFREFRE S BPRAR S AL FRRASIELR §2 0 T LRREE 9P
Aot TR G EARM Y 0 BB PR 24T R g Y o e
AR R ¥ TR LM TAT B 5K ERIITE RN L THE R AP EER
B, o FadAEgNE o BT BIABE R REAPMIEL A A55N 0 & L 4 RER
[ A

dN P A EA PR ERVFRF AT EFEELZAFR  Fl AT R ARR
BAAEE H 00 R PYON AL 2 2 A EHCR 4R TR B E TR R
ARSI o P Rt E r#ﬁfﬁjﬁﬁ'{éagﬁﬁfEJ T EE SR Lo
BEEDMEHRDPE -

Fre*lr  §P R FPEEE P KPRFEFAERM§ 4 74
PEOE R TRAEPEE 0 RE TS SRR L M BT AP B Y
1 PR AEGD N A BB R AER L AT R 0 T LRSS M R AR
B R REGAPMIEY 2 %

o

<k

53 I

IXAOVYL

National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

ZFBIMEAFHERZRT T p S igsd-r Y5 6

HEF LRl Fae S g
V2SR R AR R G U P L AR
SRR AR R G D P R e
“jiylin@tylin.com.tw

—
X
@)
<
nd
-

)2

<
-h_‘\

F

¢

21 -7 (Building Information Modeling » BIM) & w3 542 B » BN R H
R oo 2 MECRRG B AT G B MK TBIM Hops oo K
R “'Ji‘fﬂﬁ?“v'lﬂ»a‘i’ﬁ‘ Ay TREARIHRITE BT BFiH Yl
ﬁ&ﬁﬁﬁﬂ’%*kmﬁkﬂﬁ4’ﬂe;?é%imf“’i’ﬁﬁ% S
g1 .‘?ﬁﬁ;%—&*Lzﬁﬁit‘ R F R A R AR - T EAAMIER T F 2Rt
WALEBD FERTE- RPRFATREERTHR A EFFZ2 44 > 8 BIM s
Wor R R RN ERRE o FER T PRI R A % 0 ¥ & A o BIM #08 Revit ¥ 5
Fi(T o AR Y B E Revit API 2 2583802 - & BIMHAY B2 2400 $4637 o
A i T R P e Sl IR 1 ‘LJxEFJrﬁﬂ‘% TREHHA R L oo
AFLTRZFEZEEF AR 2R R R e 2 B mT BRI F
BIM Halie i+ Tgiaidi | #7202 Wit o Y E B it 5 0] SEAF TRV E 2T
%$ﬁﬁiiﬁﬁﬁ$i%ﬁ’kﬁﬁ?#%&ﬁéiﬁﬁ%@ﬁ%ﬁ’ﬁﬁ%ﬁﬁﬁifi

AL e

¥

ey

=\

=4
¥
ke

&' e
\l\ QPJ f'@;

*
g

B
Ik
4>z» Gh 3o

ok

T

7
“~

K.

i)

ey
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

BN ARESBORREY LRI FRE S CRAGREE T SRR

'115,11\ B‘;;n»yvﬂl 2
'R APyl L gE
2 Jf;] %—/%fl;}i g Lj: 1 ii/’ ’ Pg‘ﬁ' ?I:b:
d10905002@mail.ntust.edu.tw
jschou@mail.ntust.edu.tw

IXAOVYL

ALFERY FHERERL DT ARAFE AT > BRI RNERRET HETER
BIAAER G ORA AR RN et i31¥“&’%é“%’&a£”fi£%w%@ H#7
ﬁ%%°§&’uﬂ»%sa¢%$ SR AR FREGEE A A FE, o FiyEp kit
EHE w2l — o AT LRI '=ﬁ»%ﬂ’uﬂ&wm?EW@%mmﬁ o B A

% i BlijaE i YOLOVT-tiny iR R £ Y P 4 RICAIH-E] o AIRTRE 2 e d] ke SRR B
F o ts TEEF 2P FiFdAsEi (Pilgrimage Walk Optimization, PWO-Lite)ifﬂ’Eﬁ ERTIRNY
>3 ¥ YOLOV7-tiny $i53)eh= L Bdg Sdicz R 3R T 2L FREY 53 g plFE R o By
s * TensorRT 33 v id B AHA-HCZ £ 1 R¥5 5 20 R F28(FP16) > R 3 L > FHE0 7
faewmre 5 g & DeepSORT i BiGw B2 » v 417 it eif Bt fo R 5 5 B 034K~
Nvidia Jetson Nano 4 » 5k st ~ ¢ % Intel Realsense D435i i & #&2: 4% ~ # >+ DJI Matrice 210
MK%$&EA$ﬁ§£ax&%&?”ﬁ%ﬁﬁ%ﬁﬁgigéﬁopiﬁﬁﬁ}@i;a
PR A QTR o T R R R ﬁ%f%%ﬁ EAN T"%ﬁyﬁﬂﬁfﬁ*%%“ 1A
.ﬁ@$¢; fed did W RIRAR IC 33 B4 > AP R RO FEIEFITL BE 2 A
foendf B4 T o

“F‘E\

55 I
National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27t Symposmm on Construction Engineering and Management / International Conference

ZAFTAENZ ERFT B BRI P10 B 40

¥ B
VRBP I A AR AL
EELET R FENE JI 2
“Chen.yu.en10@nycu.edu.tw

—
X
@)
<
nd
-

TEBRFEARRARD > 2 FE S
ARAEAIAS kAR e B S A ﬁtﬁtéﬂﬂf
BORLHGE 1 BTk R H R E
ﬁzzam%;%iw i %ﬁ?&%@ﬁ

PPl F R PIRGa SRR A EEg > Fa
i?ﬁgé“iwﬁéiw%mﬁr B g
EYERN N AT P RER SRR
LA b e 2 EA T RFWRBLG AP
BB GRS TR R RE R

\_
‘%ﬂ

p

2R iupq qu_F'& Fef o

AR EELD VRSB o BIM T %R 2 S R B AR £ s R

FEEEF IR FF TP S LR T SR 2 F e o

1 g PA P AE VREF 2T BB BIM B3 5> 7 A48 & 300 3 i i)

Fafhedbisfalig?r - CHETGHOTEMEFT >  FPFEF2%F 2 32 2
s ¥ o

BIFESF LAY R S e g ’jiﬁﬁ%%ﬁﬁi

I 56
National Yang Ming Chiao Tung University



2023 % 27 B g 1 A2t MR A 6 ERE 6 R

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

r BIM #C3| At Rl 5 A#2 1 RER TR

R R - SR A R A AT L R ¥
”W*%mé@«ﬁiﬁlﬁﬁﬁii
ZWE%\ ERER R e FL AL
3E it ﬁip. F%ﬁrb}im;}— H#4
MEER-AE S ER S X L Ce
CREBP A A RE L, K
STRIZIERM 2l A3 AR, R
“zycai.en10@nycu.edu.tw

ﬁﬁ?%lﬁﬁﬂi%ﬁi’1ﬁ*ﬁfﬁl&@&°?ﬁj’lﬁﬁﬂiﬁiﬁéﬁﬂ
BA R SR s PR N PR AEE (B4 R 2 A 60%) 0 fE1
BRID AT R EAALFE A, £FHE Fa 7&.%’]‘3— ARER S F R
FEIFLRISFEFR P RS BE LN g FAE T RFHVERDTLE T
Fa Al o AFTEY CHENFE T O BEFVREPFLIH (IR % ,9(4; B2 R
FPECAI(BIM HCAN A R ARR 2 v S 0 Xop Bt BT E ZAEE(FA) RERFEE(S A)
PR RS R)L AR c AFT U BRRRGLEFREE  BEHT 0 AR A2
W2 ERDETRG IEZFEN > AT PR EEI TR IAERRR R RF L
BREIEE A o fER Y A EFFAL 0 RRAF LRRT 0 FEREA M - {3
ERREAFGLEILETE > 47 A2 RO & R B2 H7) -

57 I

IXAOVYL

National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27t Symposmm on Construction Engineering and Management / International Conference

# % 1S0 19650 2 4 BIM-supported 1 A48 32 % SL R 8 2 7 3

ez s aEp g 2
Pokin A B A1 sk L
2L A B AL RS kB0 g
“611380014@0365.tku.edu.tw

—
X
@)
<
nd
-

AFT G B Rt T 5B Forge APz = 12 I1SO 19650 #£ 4 5 s #h BIM-supported 1 #24v
'ﬂwg,- B o FEARLE b %'erp“g"afrgé%?,;;r. LA N1 0 NI 1= Nl R A S S N0)
19650 .4 2. CDE % 4@ LE EBREL ~ TP IENARE T AU IR B R
1 AR AT R T ﬁq=,i—1 ﬁisﬂff’“rr%&,;a A IR R R F TR A - TR
NS AL i‘g- AL T R R B 2R EER4E

1

%:—
i

A IR St S I i
> HId .

M
fl?” mFERE %& AR SN L ?);w%,ﬁ

\’4}

W
ﬁ“*@

m
‘E/o K{E%P'};}é—rlﬁ’_&'«"m,«uﬂ gg‘%?"b"—g&u’ ,.@Ff‘ﬁ‘;ﬁs@j

P A

=

2]

< A & i & =
et AL H - H o ek T A R R N Rk 0 e TR s X AR
+

7]

TR

p

I

*tismw:::

fi?”\%i’%“ R AR BREDRLTHE DAL S W G = B %2l g
L AR AR 1 G Bt 2 AR IR T AR Mg ﬁ?q‘-—’:rré‘a‘?ﬂwm et o
B ER R I AREF R s ¢ mfr’*;ﬁd Slae ’giﬁ’_,,‘ s (KMS) 4p B =5 1 £

( Knowledge Conversion) I %753 % b EB & 5 F @ * » :k%-{g— ﬁi&—ﬂ R 1
2 B koo

I -
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

- C" =~
C =
S SCEM zozﬂ'ﬂ

Session H1

09:00-10:20 2 4F 4 @ EES

Topic : BIM 2 i ¥ # #-3] Building information modeling

AR~ MR % & BIM # et ¥ 121 f22 i *

Ed e FEZE SRt E

s REIFEABIM¥1Z2NIzEEHFIR?
SR A L

© FLIRANFSHEBIMEATRF RER2LFY
ERE O

* B BIM¥ER&FR#EZ %1 8 5

FHREB R AF B

c R BWAURE R AR L ]

g Ry fER
» UVAVEZRBIARLBEATRELEBIM® R Er 43 24 1TF]
Fiox

IXAOVYL

50 I

National Yang Ming Chiao Tung University



023 % 27 B 41 1 fz. 4 18 perct § TS €

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

AR-MR % & BIM st dd1 22 7

P
YR B RER LG LD P Hpg
“sjtsai@mail.sinotech.com.tw

—
X
@)
<
nd
-

SR/ A/ F E(AEC)A AN H v A ¥ > B ATRB N S F Wl R EF IR
' BIM#~ 284 & ankzt ~ %1 2 BB FFR e R 5 2R o ‘

BIM #7# % snf 3l it 59 &2 1 2 iE A2k 0§ deenfles o ﬁ‘?ﬁ‘-f LA
P H & EAER Z a1 TN F o @ g AT '\/»%'7» g1 enig s d
A4 R AL IER Mﬂr% _ﬁv?‘?%  BEE O~ BIM 2 ﬂ%
FELBEEL ARSMR 4 4R 1 Ehh Rt bt?%al(VDC)’]‘qi,u > B gﬁr} AR~ MR %
mm&awwmgﬁlﬁ4ﬁiﬁm mﬁ“ﬁﬁ\%ﬁﬁﬁ‘%@éﬁ&%’éﬁéﬁﬁ
L A T U

A awmlga%%uwﬁw%’§’ﬁﬂﬂﬁ’$”%%ﬁﬁm“m"\’ﬂém i s

€8 TR - B AECAEF 1 (M AR T &Y § ez v > @ AL
WEPARPRFAZTNELINE > AREFA ﬁi%ﬁLﬂ%QJﬁ%ﬁﬁQ%ﬁT’wﬁi
T % TR kG HFI A A AL BRI A S e S fEd AR~ MR SR ARH R AR
PR st L TERAR S BRI N IA AN RIFEFIABD AL E WS N ABRAG
B AFIRER G AFTRF T MERE -

\:t

K

G“wmwgqa\ﬂ@

+

v B
2
FET
:a‘_

X
.
573 !

\-F‘»\

=

=

I 50
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

feéifeRABIM¥F1% 283z $e R

@+ ,nl‘i;%%,} 2. g 3
1o m+ 81 218 % ,aém%#&
20 px B A1 e 4 Eeim ks
TRIBAER > P, 5
“Iclien@cycu.edu.tw

IXAOVYL

1 & * i2 J F 44 (Building Information Modeling, BIM)#tjispe & § % 1 22 & ¥ 1
L%%'«" » 3D AR S A2 A R Rk RN ah%?i’* Al R G F 1 2R
FPRAH-FLIZeRFLDF I X 2HFE 1oz AfAEE ~ 25X 2P0
< ::zkﬁ:nq BB LA R Y o ok BIM :btﬁf.zgt VR > Mg s 1% 28
R FEFEL AR T 22 iR o BIM i 1 B E R T 2 F RS R s
e F4E%1 % _'rfngcgff:s; g %ﬁsﬁlﬁﬁwi B A o PR KRR MR T R %
PR A RN X 2IRAHrE A o VR BEMRA - G ooneh > Wi 4R
M TG EE F“mﬁ’i:‘a"l“* A iré%ﬁiié AR ALER e o AP TR VUL FELR K
BIM AR * hde xgv—r;}jw » I AR e X g_ﬂfm;i’ﬁ- 1 FRE o BREY VL EEERE b
PR E XTI o A kDB B Y 0 BIM e VR REEHR-§ I S R LDk
&S 17A = }_%?IEJ_% FIL L& it H o

L
o2 )
# y T L"—'—’F‘/T‘

3N
=
£

w4

61 I
National Yang Ming Chiao Tung University



023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

‘1

Fi93 B2 HEBIMENFTRE e

RO A
DR U S N SR A
HEEE R SR EES A
“1110428039@ntut.org.tw

—
X
@)
<
nd
-

Fap Ry 3l REEBIMBA ARG TR L E Wy Fadneg s {F8H
BIM it {7 § 45 a@%za%‘:— 3 BIM AT R ivs g i%)f&ﬁfza BIM #3] 2 45 o & 3%
A¥ BIM 2 & £ R Z AN L AR FTRFH BIM 24 g & 7o £ 58

SR P A3 A2 ;fprmgal AT T RHAAZHER I L E W P cl 2 e
FREAT RS EREIREPRAP A VT L 'l’l‘—"-’l‘- 30 BIM 1503 5 v Ap B F e A&
BT it K o e R PR RAEZFREVIAREELZ 2 BIMED  EEAIR T EZE R
B E A T a2 A BN ﬁiﬁ%s@‘n% * BIM $#-4) -
AFTHEFELIZEBIMER TR G 2 REIAVE 2 RPHERIT g,—;,tj_
mMFﬂA%*i FEMNFS M= i 2 BT 32 2 2R LRRE
FANZEATFTAGTRAZEATAG APMAE P 7 RAER A AL BERT J%
%Aﬁ’%yi;ﬁﬁ%% BZHAIFTAZREE PSP &aRTNFEL BIMHEZ T
i ER

A RYBMT ERFLF REE BIM I FR %R 22 BIM 3L #
2 REIVHFEREBEESETR Y AN L @AM TN

-uu\.

B BIM AR FRETE %1 Fir

FHRAV FRg gl
“*ﬁ“fﬁi#i* FEag i PRI, AR
R e S AR R, KPR
2z F sl A %j A1 Ak oo B LA
“sheng@stu.edu.tw

2 A F A 04) (Building Information Modeling, BIM) » 3 * Sodici ~ #icE i~ T e 3¢
j\é*ﬁ"—’}% L’T’JL ;ﬂ,* ’}’f: ’ ‘“k/bf})%’* —r’\zkgzgj—r_ ) Il 3D EL\:W ﬂﬁ;}ﬁ;/‘ ﬁsz% ,T;g/,;‘;{—;_l_
2yl gL EARTEBRPF O ERAG FREDEAP AL SR S A AT EHER

1A é‘%’*—’vﬂl’ﬁ%a‘&?i AR ERE BT 2 ARG 0 R ppmm%ﬁd BIM #i i #
oo 1R A1 o FRZ A w @mh%{l LERGFIEImE R L ER - B

THF > FMG IR 2R 2B I B RFEREEI N J I T E2ATR
B @B R BT R ig_g,’{—?— 44{#; WLHRPEF 21 c BRI RFLZ D
o RAENIEREY  FASANIFENIE 2 FRENIRY E ST -

N
National Yang Ming Chiao Tung University



2023 % 27 B g 1 A2t MR A 6 ERE 6 R

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

RERAF PRI BE e EHFE LAY

gr i g Er st Endogaz
1 h< 81 A1 g i o125
P340 A BRI ALY kA HEY
“Iclien@cycu.edu.tw

*FE Y F ﬁd Z 3p # (Unmanned Arial Vehicle, UAV) =~ £ B~k R S » T 2 d XA 1 &
(Artificial Intelligence, A" s » 137 BReFyEt  EF& X EFF 2 L4 2 A Ams
FEDBLADD P P Y BRI DITE o gt RED PR T EEFR R D
ZE BRIV HLAREF THERRR - L ZRHPTREORSRY > VR8BI

WA SR B At FEEAE A 7%“?: J*‘***%ﬂiﬁ%{‘ii %ﬂié%tw R FE R B AR
S Al fede 2R AT AMIE R PP 1AER1 (s> ¥ 731 3 a3 g Rk 24T
21 i3] (Building Information Modelling, BIM){FJ& L HAERN - 0 AT B E Al FERRE
WAL gd F R l’*’i‘i’ﬁ‘f-rif‘"mW P18 > BB Dynamo A2 Bt o fi”i
AP IFHF I EARL > BRI BIM#AlZE > UFRIR S Fd4 &L engdpd
v p o

12k - B4R BIMEEE] » e B¢ @R uydl g £ &Y 2Py Nge 1
ie-a‘z%lg 1 422 BIM vxmr—l;’i’ﬁf—"jt‘l Ev a2 v i *ﬁ“d #ASEEZ BlehE o ¥ L S
W g R R AR oo RS A RS 0 RS ERM LA TG R

FRE RN 2R o jEd Dynamo pods AR RS 0 f i R TR D R S A L

1&}3 %I‘El’m"

UAV 2 8.3 2 £ B A58 & BIM*® 9 %p 4 3 L0173

FEizg ¥
PERERMBZ AT AR AR IR EYERE L Bl RE
“trj@vnu.edu.tw

WEREA G W UAV 212§ 2 o e Eargf+ d § 40 A BPEIF e min
Ho2 247 e UAV 2405 %5 8 B B0 1T R 2 2 BT AT SRR AT 5 % e i)
(digital surface model, DSM) » k@ Fl#= 2 2 F ¢ ¥ 3 2t 6 ~ % &rﬁﬁx e e = I N
XA Pa2zRhERiFme I P HEFTG&HT 2 F/T‘ial BHREMESE Hoe ki
DEM(digital earth model) - ~ < £ :F £ 283 42 £ £ 4~ 47 (could pomt height elevation difference
analysis, CPHDA) = ;% #- @ 3m 12+ $= i2 3 “f MBI R B AT - V- 3 BETETE A
T BIM» i R 1 FEF TR R E S RENETHE TR S T iz F
HAl T BIM s & A § AN 2 & o A2 T UAV 20 280 ng 8 5 a4
S0l Bhiezdp > S BECPHDA S 478G 24 5 2 7 Al B,% fs £ 12 AutoDesk Revitiz = BIM
Hol o 2 e A AT 2 ik g

63 I

IXAOVYL

National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

Session 11

09:00-10:20 2 4F A k2 Gk

TRACK1

Topic : 1 238 & & = & ¥ 32 Project schedule and cost management

g B ol
AW ERT s mEs
* EELMFREARECPENE PR ALK
E o B B LR IR
c A EFHYSEIFRELFAY

Bt % GiE

c AMAFHARBFHFEAF LI RPRARIN I TR
FHW L
* BIM% & Power Bl x* 128 R § B2 =3

iz s MERE

© BERRAERRBLBFS LI DAY EIER VA HEF —MRE A R

e HEMAUUm AL ?‘ i 1R /F'];f'f(_:‘.ﬁﬁ’ FihaiEa iy st

I
National Yang Ming Chiao Tung University



2023 % 27 E § 1 4ns ¥ T E popr o ¢ FH% €

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

<

HEERE BB AR %1% 22 ¥ 8§ IR A 5 1-11@11;: SRCARTE S
AR AN S LA B
Y 6 1 A2kg B Kﬁﬁ‘ﬂzﬁhﬁa
PRI R AR R R
Stk L ARAER Rt
RO R
*clcheng@tylin.com.tw

ra
-
B
wm}
\-‘..
AN
w
ra
%*
An S
S

\\

GEEF PN EEEI ERLy T WY
RS R FIE TARBIRPEAF AL R a%ga%%g*li
& it

|

™

ERARIRA I AR o TR A Y g P R TR to R ERN ARV IR SRR
éﬁ’%é% AR T AT K H 7 E 2 e @?%w?gﬂ RiEPMHIEFLY A2 w1 2 el
@’&ﬁ%ﬁi;:Mﬁﬂ“Qﬂgi@ﬁﬁ A LR R R s R 0 T B
PEE 11 i }m;@“z—ﬁ P AT ﬁ;{% A e R G T AL DRE Fa 0
FARFFIERT PR %ﬂ%i PRFREER O LELERAAEERIRL S 258
AL RREFRHEFT %% BIM* @ Tar1des (v FpE8- 2S5 H A L AR FREAR,

% 0 % A% T fice (Bridge Information Model ) $ it w838 3+ 3D ek A 47 > Bt S %
CERECER B F N S EY VER S

K

TECFRERECFENL R FE 2 R

gﬁil\wwi\ﬁi%“ﬁ¥ﬁ4
230 @1 fgARR LG PLD P, 1 ARER
P @1 RAER RGN T, TIRRE

*ahow@mail.sinotech.com,tw

Aped THEERFO FELE ) ZILHAZ P&%&%ﬂ%ﬁ%,égzsé@
PMIS v 22 2R plcizgi@ > T3 r;;t G B HBITL o2 14 T

3, 2 £ ¥ TESG#A | % - o

BEgEgrtan TR )~ TRER B TPReBEAR | = ks EiFFL 1Y
PWSmmaﬁ&ﬁ@S%ZFi“uiéﬁK Bk pRCAEEE I RTRL
PR R R B F AR F LT PR PR e

E-HREE ﬁ)ﬁfiﬁﬁrﬁf‘?&%@:i#ﬁ*%%§ ’ %ﬁ?‘ P e B s T o E
Biplc THEEFRFHET o WARTCREAFZAA PrwITEP I H P
M FIRR R o dEd hAR T nE 2 PG R 1::%*:{3‘;]1‘/\\ %3
Gl W E B P 2 GUD RO FR BB E R TeeF e R i
ERd 22 P hYERDP R

o B
‘%
—\1\«

Eh—

IXAOVYL

National Yang Ming Chiao Tung University




—
X
@)
<
nd
-

023 Y1 d RS f TRY 6

SCEM 2@ The 27th Symposmm on Construction Engineering and Management / International Conference

CHETHYEED HRPLR]

5*;;;%3321-1*\%&_%@2
VR %‘f“é A2k, Ll

PR AP E AR EI R, KR
M11005101@ma|I.ntust.edu.tw

FE AR ARG EAMER B ZI R T SR A A R b B AT R
BN KT RERD I @P\lﬁi—ggﬁ%f‘a”r » 1R R R &é‘ﬂ—lfi'ﬁﬁ;’%ﬂ B
sﬁ—p fefp1 4 > R ERI 2R AH e 0 Aok r'-“ibh?-ﬁms‘v#\J IR RBFIP T A
» 3R Hed lﬁiﬁ /F#‘ o BREE Lo RS R e Mﬂ;g;ﬁs! DEATANE S ES L Mg
B WA I HFEE ISR FE AR FT O R T E LIRS .
ﬂkFi“é{L EAFTABE A AR IR EEH 2 049% ~06% ~08% 0 fl*
SIMULS #r#tiie fificke > A8 % Br A FJIER AR FTRORE A B4 5 0 Bp 7
FFESIELZE > @ AT 3 AR I EREE - s ad el Ao e > 3 BRI
T2 BEFLE O P RFORGEREHIFE NI FREZEE SEFTAF LS A
FRFEUR A IFA 2T ¥ ATANE 06% % 0.8%E TR o P EEILY 2
¥7FFEOVETARETAFZL LY REYEERFAIAM FE RS o

I 56
National Yang Ming Chiao Tung University



2023 % 27 B ¥ 11428 § L E ET 3t & FRE £

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

@ﬁ%ﬂﬁ*%ﬁfifﬁﬁﬂﬂr$%’f“ﬁ§$$%$ﬁﬁ
32 1\&;&'4 2
"M iy AL
SRS P i&:&&ﬁﬁ

070808jenny@gmall.com
jschou@mail.ntust.edu.tw

IXAOVYL

TAGARREE X EORT o H B LR LRI ] 7 %aéﬁgﬁaﬁﬁa
HiEFEg P2 u@m%%iT*Hﬁpﬁ@&mfﬁﬁ ‘ﬂ%mw FIEMLP & & i3 0
ﬁﬁ&$;%ﬁwklﬁmﬁf A Ea ifp’ﬂéﬁfzﬁﬁ¢°ﬁﬁiﬁm

Pgi‘i"_%f AT E REE ﬂi\gﬁc ) E”*’*“;}% g E AN M| RS WF‘ TR
R AR B W o SF BB RGP TR FEAE  BRERRFILASAGE 2 231
FEABE G A AL LGP R S P RBER 2 e EEIFRIFR L &
TP TRE A PIRAPM A EE %52 ﬁfﬂ—ﬁ&ﬁi P EE AR EAKEF O
AN 2 BT S EBEEPE RF R FAFY AR P e KR FIHEITEA
$h?9%%§?ﬁ“”%7Bﬁwr$%w~wﬁ%ﬁﬁmui%ﬁ%hmﬁi%%ﬁ”

F%’i?%ﬁ%?&%iTﬂi*v#iz*wﬁﬂbimﬂ4ﬂﬁ mﬂiﬂ@‘ﬂf

iﬁﬁ‘%%ﬁaﬁ%‘%ﬁ%%\%ﬁﬁﬁuam&ﬁ@,aip R N B LR
@ﬁYmﬂwﬁmQJF@;ﬁﬁBﬂ° & ﬁd %*Wﬁﬁﬁ%b RS E S &
) J‘M%L’? Pl LRAREHREzZAEAG L  fug it A Eal mi&;,_%” M . A L,f## A5
%@;w@g&%mﬁ;i,p;$%%§ﬁ%%ﬁg§gﬁa‘ S1RB TR IR
|$\/La‘;?)ﬂ‘ o

67 I
National Yang Ming Chiao Tung University


mailto:070808jenny@gmail.com
mailto:jschou@mail.ntust.edu.tw

023 % 27 B ¥ 1 fz % S8 73t § TR% € %

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

AR AANHYEAF A I RERARY I 2 PFERS

N N R
VR E P gy ms ML
PR AP F Y e s
“danny.hous1@gmail.com

—
X
@)
<
nd
-

et L EFEER N AR > K 20198 AT S B3 E SR o AT A PIRG

i%%ﬂ’pﬁéikﬁﬂ»a%?%%ﬁﬁ’ﬁ%¢é¥4%w”°§%*%? ¥ TR A
Nz pagysn e f0 § BN UEY X 2RI AR 4 TR B A 8
HEFPEFEMP TG 2 > N2 BERE - AL F ﬁa@w%‘;ﬂ% e E R
ERAFHEAREBE > SHWR L2 LI E AT o T FH AP At
ﬁi&@ﬁ’ﬁﬁﬂﬁ%ﬁ%ﬁﬁﬁﬁ’ﬁiﬂ%gﬂgo
AELERASFRENLEEELN AR I RE R G - TRERZBE S F A
BAEE P A TR R R A ARy e A g E 7 - LR R
FORFER N EREE ML AN EL L E A K 40 35% 0 1 B0 GH 4 30% 0 T4k 0 %
AR A NAFLAROEM S MGG OREF A2 K4

BIM % & Power Bl % 1 f2ie R § 22 7 3

MESE s miziE 2
'R g g Rk, e 3%{%‘7»
PR Fapp gyl mL
Cyt108@nkust.edu.tw
“F111106106@nkust.edu.tw

AP R - AR AT (BIM) foi 470 ot Mlcrosoft Power Bl & = » r2# 3¢
FEE %%’E)’;?ﬁm&:}}%&ﬁ—% Foeo e B2 ERYEWL B EY A R R ok E TR
LR AL F 2 B RhE SR B - BT S NRFERNERGEAS N TR B EL
PCM -~ EQTVIFJ%J. B TEAATETA ) U RFIR AR s 2 3
% * Revitzz ¥ BIM #°3] ~ & * Primavera P62 ¥ 1 428 & F#E ~ 12 % & * Microsoft Access
frExcel 2 B 2L o Tl o St #rry TALEE L Power BI T S:g{7i2 & g3 o b %> A7 7Y
g7 3D HA AT IARER P X UEFI KT REREBDPIRR o S B2 H 4
ARV R AP AT L FEE XA REGA T TPRFER AP AT 0 A 2 B
1 B Ry a4 oo

G
National Yang Ming Chiao Tung University



2023 § 27 B i 1 dn ¥ B A3t & BRI 6

_> SCEM zozﬂ The 27" Symposium on Construction Engineering and Management / International Conference

Session J1

09:00-10:20 A 4F A D EWF

IXAOVYL

Topic : A F22 2 £33 3 Sustainable construction and smart cities

. BT ERSY EHNIRAD N S 22 33
x

2

432

N

i

R

e #ZENRY it g i R A RS & EnergyPlus it R EE LN
B2 R
RAE ~RE S

© FERPTRBARIRIHT R ORP
L SN
c Z2RIRISEFPHRERPRREZERHER

w

=
N
|+
n
[E
N
I

Fﬁ/sﬁ—gcﬁ;ﬁggi .
s EAXLGIPRITF S
S AR AR N
YL ARETRIDAGE B BB LI
THE -SLEBRi-~18E
c GEESGESFLZHENRHARRT: B Ee

/’5;;{’3’)\% . ,,*F:}‘g I

%
o
[

69 I
National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

TFEREV B RRL p SR T2 $FH

H4pE gL 2
1t‘§:«’%‘?iﬁ ARk, BAIR e
PEAE I AIRESE L RLA
“M11104006@chu.edu.tw

—
X
@)
<
nd
-

AETRNETEE TERREEEARE P LS RESF PO R BEF Y AE
i# Azure Custom Vision 24 2 i R » 2 ¢ B2 ije (fﬂ,;;&) A3 R kR fe el iR B T 3R
R R EREY (R ERI PR CEFHE R S QG R PR Y R G0 8
AT
AT A S B S RS Y B A T 0 AR R E R R R TR A
IS REE O R A S GRS % i 8006 0 F AR A A TR B A o $N BRRT §

FERAIA AU > AFNFREY PR OREE I 2 VAT R R ETRR
*

S

@ﬁﬁ%ﬁ&ﬁ%?ﬁ%iﬁ%%BWWM%ﬁ%ﬁ%#ﬁﬁﬁéﬁﬁﬁﬂiﬁﬁ
RAET R
l*ﬁ]if%ﬂgii"‘%‘fi AILAR K AL A

PREZBP LA F L Ak, Bl
“hxhsu.en10@nycu.edu.tw

ﬂm

AR RGRI R R 0 & B RE ahd kS o X4 1SO 50001 1F 5 A ik
?;ET—/’ e > P oa B SRR R ;:#F,ﬂ]r},'—_b"’ R AR i *&éﬁﬁi””‘«‘?i‘ﬂt R
24 HA A*JL FERHRER S U R S N E 0 4 Ty ﬂ_zg\%d\m& “éﬁﬂ;‘éiiﬁ#ﬁo

AFT A BIRREEEE O RS iR R AR TS L 0 Y E R

#% (Measurement and Verification, M&V) = ;2 i {7 & it £3= & » 1 % & EnergyPlus it ik fift it
B ARFDFAHRAROE NS F L E IR greE o WL BRRES 2F &
A AN B ARt Mg s @R g ek ARG G (L FehE iy

AEFTREZAFETE G PN FERERG R RN FH 1@5@4\%;\&{ L Ir
P2 R A R AR A & v EnergyPlus OB i H 8 AU 1 aiR > TR LS
o FEBERERES FBPERL S PR H BP AR @ T R R
% 12%:ni R 2R o

I 0
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

PRV TRBRARNIRPHE B R

FERY S ARE?
VR 28 Aok, mis
R AR Ak, K
"R10521715@ntu.edu.tw

IXAOVYL

PRk R R 2 BB e R A A
%ﬁ’EW%”%Fﬂﬁﬁdﬁwﬁﬁ.ﬁm@%l &Pijﬁiéoﬂ&’iﬂiaﬁg
AP P EBERTHT B ALANEE %P”a?°mﬁﬁ MBR o oEghE L
B OREfeoR T RiE = AiRRE Bl x#73 » 3% ~ 5%Fr 10%:% 3 82+ oo FEEW Bl nle & o 35
ﬁ%%ﬁwa&i’”VRﬁmw—ﬁ’Tm% TR AT F R R EFTITA > FI BRI E R
HERBLRDPE -

P“A%%Tﬁﬁ£$Nﬂ%£“%?§ﬁﬁ§¢ﬁ%%§°$iﬁiiﬁ IR &
AEHNBEIRFRARFITRBLRDLRLE 4 IR FPBRAREREF I A
F o P ERFALR o AR R e 0 AR BRI AUR R R ) BEEWY K
o B P TR ARP T AREL S A RBOFERE{F T BERRNR -

BHEATERA TRFALY MNP TRMEARRRIHEHT I RELIFTT2Y cFTRET
ija?ﬁﬂ%ﬁﬂhwﬁm¢@%¢ﬁ¢€£ RY c FREFLEITPTREARZTHR

L ppEEr - BE :}?rﬁé‘ﬂfr% M ais B R B

71 I
National Yang Ming Chiao Tung University



023 % ¥iEaque § g ot g TR R

SCEM 2@ The 27th Symposmm on Construction Engineering and Management / International Conference

ZRIR CFIRERRRELEBR TR

—

5 LIV R AR S AR X %4‘4£m Taxs

< RN TR AR JEN S

o R T N N A Wulgghlﬁﬁh,ﬁ$

SRz L AR EF R L
CREBP A A E S A gk, BT AR
SR EAFEEEEE R Ak, Bl
R TR SR NE R N &2
“aa310612151.c@nycu.edu.tw

;ﬁ‘ﬁaﬁwéﬁlﬁ4@ﬁﬂﬁ%&@ﬁ\mﬁ’dMﬁgiﬁ CRTIRE 2
2050 #E RRPEZ PR AP TR EIRE R F T mﬁ’% FEEET R A
R IR 2R S 2 1% 6 BREEAAL K 2 ﬁ45%¢°ﬂi’*Fiﬁ

@éﬁ?ﬁ’ﬁﬁgﬁﬂéﬁﬁiﬁiﬁﬁﬁﬁﬁ’TQﬁAﬁﬁ*’ﬁﬁﬁ"wﬁi*i
S 208 ERFAIBEH 2 REPE N 2R E TR AH - FHEAR (A
ERFZIFHAP): AR ERPEFPEL(ABELMEERE2Z 14/ 2 T r7- B4 4
ﬁﬂﬁﬂ;&@’éﬁgﬁﬁﬁpﬁé%iéﬁﬂwﬂiﬁﬁﬁﬁﬁﬁ’i?ﬁﬁIwﬂﬁvm

K2 PR 2 RmE o« AT - BAEEAIREFRORE BT SEAT]

Z B R R L A R RPEIE N A ERE Y 2R m@ﬁ
ﬁ:ﬁi 1 ARz PR (R E 29% 0 4 43,016,101.54 kgCO2e) » $ B4 3tif & A | 2050 & £ F A

I 2
National Yang Ming Chiao Tung University



2023 % 27 B g 1 A2t MR A 6 ERE 6 R

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

R GAPALR S RP 614

AR A N
”Wiéfﬁﬁ*ﬁwaA%ﬁii
PR AR E Y S, K

ye5|were@gmall.com

= 2T
}_
Bl

B’
— R
El

B w4 r'>> ¥ -
A ;ﬁ’fﬁﬂ#%
43‘5 i Brhe 5 o

A %k AZiE

|
el

1O & MBS rc e TR g %EL ML R §(IPCC), & (%
‘1 iv 4R £ (Working Group 1) # 45 &) » A fgadesldechf iz it @ i3 27
2
ng ft

a.‘

A

F fof FER PRI RTRFLFF LR A EBEIMREE
B KRB E R SR ,$~&#m$$wmﬁk’@miﬁ

Lz
1.5°C422.0°C » A B+ *+ 2023 & 17 0 2= 06 (5 8B T i) » #2050 % F % p 4

»ix o T SUpade BT Al s A o

AT RAE AL L kb &% BCRAR EF TR &5 T3 BIM#EA & 78

PR VR A AEHaRTR o P E N LR R 0 T EEARRRTER PR T
$%W?ﬁ&iﬁﬂ&%’%ﬁ%mﬁﬁﬁiﬁwo

AT R % E
—\QWﬂW#gﬁzi4@ﬁmeaaﬁmﬁ%€éZQMJmanM#’ﬁ@ﬂé%
WA FFERA R BB TR e B P o R R REER L T TA49% > P R BB P R
Fe B f7 o
:‘ﬁﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁiﬁﬁi’%#Eém@,iﬁwgéﬁﬁﬂ%mﬁﬁ&ﬁﬁi
% BAONTD/m? 5 fit * i ~ B4 { #72 #fr*!f%wr FEohH TRt S A L 3890 NTD/m?
}_i PEH kg HiRE LA 5 4430NTD/m? -

K

Joy dey

Jr
=

73 I

IXAOVYL

National Yang Ming Chiao Tung University




—
X
@)
<
nd
-

023 % 27 B gz 1 A2 § M E A € TRE € &
The 27t Symposmm on Construction Engineering and Management / International Conference

¥ 21 A2 B ISAGE B R R 2 IF 3

Zlals SR El o mmpi- 1t
lﬁ]\"]"%ﬂq Q%E‘t%‘_}i %lﬁi,}‘ ﬁ"—l_

2EdS 1T AL F NP, B L

RE S TR SR N A 1 I - )

CREBP AL A AR, ik
*yujencheng.en09@nycu.edu.tw

FE kY R AEF B G AR L  F R R EERD S %’LEFF&’ b B
AR RSN YAE EEAR o 2t SN R REH R g S R L R(E
FooA) S R T 2050 ,&wﬂ:’m o i o HY o Fp P A KT iff [t
f%ﬁmzﬁgﬁﬁiﬁ&i’ﬁ FRAT R PF R LA TR 2 @”’ﬁ%
Moo 1@*9@ M A T RAT IS 2 _%’;‘Zi]»; Loz }g, PR AFTIFENFEYEIRER

,\.

EARZFAGE 0 T w AR A TR SRR WeE MR 73 U2 (4 Reduce ~ Recycle #) 5 H =t 0 #73

¥ ?&;mi FREEZ R EARE 0 #‘L’f A (4“”“?- Has g ke~ R ;,]“;Jr—z::).%i’i
ALAGrR* LA RR P RELRRER) AR A RREANZEE TR
Y A

AFTHERP 2R EEAIARE L A REY FREHL R
#1397 2 A3 e [RSNGB RE 0 T Gk L e E X 4
PR AT RSN IR REFRPE LT R % j
R AP 343F l}ii%\?;_,b ragE 2%-3‘1,_}_% Fooink o BT T h ARG F
BRI 2 S o

I 7/

National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

EFESCREFIZEFAFLAIRT  EHAFHARE

PR N = S
VR 2881 A8 kMl
PR A E L Ak, KR
“r10521713@ntu.edu.tw

IXAOVYL

(ESG) Pi%\mﬁ«,g ,’_j:\a ) /‘—g“;,\' &g—;? A% % _«%_‘TJ{ i A
BRI o TEE R BN G N 7f]u— I%Fiﬂ}mr
oA NFFSRE e AP T ESGESM Y Aph A
L R Sy i
¥

EZ PERAZ MRS TR ERT
/%&7#?%Ul,ﬁgg;\i=:‘_dklﬁ§z ESG & ¥ 2% 7 5 A # % .ﬁ’##

FHRATMUARE §ENT MG AH Fipfaw\ﬁfh;{yfy KL E AR

VLB RN YRS o a5 o 13 FHE o R RE i;;;ﬁe-@\&%éﬁwi’

FERERFFFFM e BA G %m&ﬁi @a~ LB EG - L E A LB

;ak &
BEEENNFERG 0 - BT E  DE PR REEHRER BRI E
RE e iy c FTREFIFHRESAFRE > BRI EFELAITZEHETEFE 2 K
B RBERRE > TN AT Wehp2 Syd 2 v k- 3k digp
M stm o

75 I
National Yang Ming Chiao Tung University




023 % 27 & § 1 fzd § L F o5t ¢ TRR € 3R
The 27" Symposium on Construction Engineering and Management / International Conference

NOTE

—
X
@)
<
nd
-

I 6
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

Session A2

14:10-15:15 2474 D 3RAF~

Topic : ¥ 2+ & &F £ 2 Construction materials and quality control

cADVHL

© BT TRREERERRAEE AN B0

b s Rk 8 A
« #* BIMKAP EHEAHSEIRB LAY
P g~ et
COBHAEARRT T R A B R 19 B B F A S B
LS RN RS AR

© FERERTVEANRE IBRVBRLIFL ML F I ERSET
=3 8, i

LA ANEC AN B8

77 IS
National Yang Ming Chiao Tung University




023 % 27 B gz 1 A2 § M E A € TRE € &
The 27t Symposmm on Construction Engineering and Management / International Conference

Bt TRARE P RERRE HREFR AP B0

SRR A
R DR, - SRR SRR I N
ZHE S E I AR, IR R
SE: S E I AR KB
*P09521709@ntu.edu.tw

o~
X
@)
<
o
-

A og Y TRARTHATT R KA ARER IR BT A AT AR
#* 2LZ (Point Cloud)#titrzE > 3D #:4] » TEH P F DT M BEREE > FR T hdmy
FotFEEF AR PEBO TR B AL B REIFTRLY o 0 :

o

M

*FTF O 4 8 1 ip] (Object detection) # = - OCR % & 7 =~ s (Optical Character
Recongnition)# i ~ £ 1 47 £ (Artificial intelligence) % » F M3 chFf kg i7 ?" Rf-F Y
R REFRATRER SEPBEEFVYRERTL R LEOTARTEN > @ ”z‘ P

)N

B
N

T

T R P
FEY o B AR e .

B RSB R SR R R R Y et
Ao X IR AI RO YBEORRGH T R RART o AT RN B E L
o ML MR B REE TR LS gk g 4ot g

I
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R
The 27" Symposium on Construction Engineering and Management / International Conference

Fr BIMEAFEH & A G P2y

H B 1* P Y 2
VR 328288« mls
R B FEAY L plEE
“m1111401@mail.nuk.edu.tw

e

TR ER E P2 GA0% i AT AL = A2 - R R F PR o B2 TR R
fﬂﬁ@k AT R R G NP RE ERAF AINIRR T FANE B 5 A ORCEHER
;‘i’fﬂ‘“'%ﬁﬁ'iﬁﬁf'm%“ﬂif L o s Leﬁﬁ_“ - F bR g o Y AP A
TGRSR AT R EnEREAF L PP @ AR RE - F i BIMEA %
Bt $her 3 B AR RS B R %wmgg’Aﬁéﬁlﬁiﬁﬁwpgh%éiﬁﬁﬁ
FRETE o Rk AN MR B By JTE o

iF*§ﬁﬁ%%wﬁﬁf€ ﬁéﬁ%ﬁ‘%ﬁwgﬁﬁﬁaaﬁaﬁﬁoﬁﬂﬁg

i ] f J'“W*b\”ﬁi*ﬂmﬁ*ﬂ°pi*ﬂ=

O Jz*riﬁ:m "b#mﬁfi’i&*’*‘#ﬂﬁéﬁi..‘%fﬁﬁ&#%%i;é?ﬁ » AT R GirE g

FRPERE o - HIFFF A EP2 - BAF S MER L RHEF VR TR E T b

AAg o ERFEHE RPN RS FRSGEFTIARMGE > B AR SR R R
T4 R IR T (R Y )2 MR A (e o

cADVHL

~=h

&
<
- ¥
b2
};

\_
=N,

4§
b
N
R
& 7
?@.
—=
et
-_\_.
e

>
p
S
1l

\_

fug
—h
i)
|

79 IS
National Yang Ming Chiao Tung University




o~
X
@)
<
o
-

023 % FiE1 el B ¢ FRYE € R
The 27th Symposmm on Construction Engineering and Management / International Conference

WA AR T BT R P R 19 BB B B
Wﬁ”*%ﬁﬂ NUE RN B T
SRR BN SN Y W i)
VR EI AT L ELS

TRz AR F L ARk, K
“r10521704@ntu.edu.tw

LA AAER ?ﬂﬁmﬁf’*%%W%@©w40§,¢ﬁ§%@%g@ﬁﬁg,
1/5{*&3 fﬁ»f“%ﬁv;tg R ,}%Jﬁw% tehd okl B A A %%4{?5_4 sk Peig ik 7]%*”‘
peiE o~ FriE AR H{qﬂ%?&;k B %R 2 ;}%f]ﬁ o Kﬁgiﬁ%ﬁ—,y}gr AL S 2 Ar A L%
2o A e b B s 12-15\_]"1"‘7'&1 C A F AN B L i ] B R

RA € WIEE SRR T IR S 2 ) R el 0
e et 19 B B T ALY el LI 4 A 1€ 5 A T Bheh TN A3 A
E S R NP E R B, v i RPES IFF,,}%W gF 13 kB ,&%‘n o

A wEd A PARIRT D 2 R RPN MBI B R AR AR diea 2
éﬁ%ﬂi’ﬁabﬁﬁwf"%*#wawmwmf'*ﬁﬁwaﬁ**x*ﬁmwrmmﬁﬁﬁigﬁ%&
GERRTEAINCL TS S AR S ERE S RN TR R
BEA L2l S AE IR LB EEETLAT o

A A GHHEAEAR L VSR B2 R b A TES B 2 e
& eh i T#’tm%;}% S 4,}#%?}1&@% B AR R R 0 o T LT L A Kdw
;}%% R *f?fﬁ EH jriea gk m&i'?v, B

I 30
National Yang Ming Chiao Tung University



=
—

2023 ¥ 27 B ¥ 21 /et 08 e ot § TR 6K
SCEM25T

The 27" Symposium on Construction Engineering and Management / International Conference

R RT R AR IRFPRBELIFL -0 E 1 ER S E O FFERE S B

Mg EmR B agd
VR LA E L A1 RS L AL
R AT AL RS L ELEEA
R A F L A mE L K

“p09521713@ntu.edu.tw

cADVHL

WARBP TR RARMAT L v pro FORBIR A~ 2 A YA S AL EHHE R
T LRI AYER O RESLEPPHAL TERE o BT LRSS
BTN DA HEAZEY P LI RO TRERY T E P A2
BB B AR R RCRRTEAR L St BT S 0 B A RBIRP R T Rt £ R kR

ipﬂ%ybﬁ%ﬁg fjggﬂ%%m$,%¢W1mKW1&i%mﬂwkﬁi
TR mAFTRACRIIRG R R NF > R ER S ERF R B BEF F D
mm&a&ﬁwoﬁﬁﬁﬁum%&ﬁ %FﬁawﬁJ@ﬁﬁﬁéﬁﬁ‘AJ\ﬁ4ﬁ§~
eI EMOTI R R RE A BRI bR AR g e a
ﬁé%a‘ﬁiaﬁ‘@%aﬁiﬁrh@%é;i$ ﬁaﬁmeﬂéﬁuﬁkﬁ
FRE AEEESI R 5 ) BTSSR F AR L Ry o

*

81 I
National Yang Ming Chiao Tung University




S
? 023 % 27 B4 i 1 422 § W r= 24 € RS § 5
=

SCEM Wﬂ The 27" Symposium on Construction Engineering and Management / International Conference

Session B2

14:10-15:15 A 4FA @ 24810z

Topic : * 1 & &2 + #idy Artificial intelligence and big data

o~
X
@)
<
o
-

C NARIFFRBERE S CHET THRAL B0 5 X 2pRS T

W= ﬁ( Iz A
 ZEUVAVZ AT GFEBEMT R K 2+ AR 2F Y

Fam i

* Predicting Scour Depth at Bridge Piers by Metaheuristic-Optimized
Stacking Machine Learners

Ngoc-Mai Nguyen and Jui-Sheng Chou

* Enhancing Post-disaster Road Detection from Satellite Images using
Synthetic Datasets

Lien-An Chen, Fang-Jung Tsai and Szu-Yun Lin

* A Novel Hybrid Deep Learning Model for Predicting Time-related
Construction Engineering Problems

Frederik Elly Gosal, Min-Yuan Cheng and Moh Nur Sholeh
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Predicting Scour Depth at Bridge Piers by Metaheuristic-Optimized Stacking
Machine Learners

Ngoc-Mai Nguyen?, Jui-Sheng Chou?
! Assistant Professor, Department of Civil Engineering and Environmental Informatics,
Minghsin University of Science and Technology, Hsinchu, Taiwan.

2 Chair Professor, Department of Civil and Construction Engineering,
National Taiwan University of Science and Technology, Taipei, Taiwan.
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This paper proposes a novel artificial intelligence (Al)-based approach, called the metaheuristic-
optimized stacking machine learners (MOSML), to assist civil engineers in accurately estimating scour
depth at bridge piers. MOSML integrates the advantages of hybrid and stacking ensemble models by
combining a metaheuristic optimizer with efficient Al models. The optimizer simultaneously finds the
optimal values of all hyperparameters of constituent Al models in the stacking ensemble to generate the
most effective system. The efficiency of MOSML is comprehensively verified with reference to three
case studies that cover various levels of complexity and types of pier foundations. The performances of
MOSML are compared to that of other single Al models, ensemble models, hybrid models, and empirical
methods. The analytical results reveal that MOSML was the most reliable approach, achieving the best
values of all performance evaluation metrics. The contributions of this study include (1) re-defining the
establishment of a stacking ensemble Al model, and (2) developing a highly promising tool that greatly
outperforms currently available methods in predicting the bridge scour depth.
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Enhancing Post-disaster Road Detection from Satellite Images using Synthetic
Datasets

Lien-An Chen?, Fang-Jung Tsai 2, Szu-Yun Lin%"

! Lien-An Chen, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
2 Fang-Jung Tsai, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
$'Szu-Yun Lin, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
“szuyunlin@ntu.edu.tw
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Accurate detection of damaged road segments in satellite images is crucial for effective disaster
response and recovery operations. While numerous studies have focused on road extraction from satellite
imagery, the specific task of accurately distinguishing damaged road segments from intact ones still
presents ongoing challenges, as damage often led to misclassification as part of the road. In this research,
we proposed an approach that leveraged the Dlinknet model, a two-class road extraction model, to
identify damaged road parts by comparing pre- and post-disaster satellite images. However, post-disaster
images often lack complete annotations, which posing a challenge for the training of the Dlinknet model.
In order to tackle this issue, synthetic training datasets comprising randomly generated noise or GAN-
generated synthetic damaged road segments were introduced to enhance the performance of the Dlinknet
model. This study compared and evaluated the performance of the Dlinknet model trained on four
different datasets. The first dataset consisted of the original training dataset, comprising a total of 769
images, characterized by a wide range of diverse landscapes. Additionally, three synthetic datasets were
generated, including one with randomly generated noise and two others with GAN-generated damaged
road segments. Notably, one synthetic dataset imitates the damage features in the same region as the test
data: Indonesia. Meanwhile, the other dataset imitates the damaged features in a region different from
the test data, specifically Haiti. We conducted experiments on a testing dataset from satellite images of
Indonesia after a tsunami. The result showed that the Dlinknet model trained on the synthetic dataset
representing the testing dataset location, Indonesia, achieved the highest performance. This outcome
shows that incorporating local damaged road patterns into the training dataset improves the model's
ability to identify damaged road segments.
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A Novel Hybrid Deep Learning Model for Predicting Time-related Construction
Engineering Problems

Frederik Elly Gosal'*, Min-Yuan Cheng?, Moh Nur Sholeh?
*Master’s Student, Department of Civil and Construction Engineering, National Taiwan
University of Science and Technology, Taipei, Taiwan.
2 Professor, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taiwan
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In recent years, the construction industry experienced significant growth in scale and complexity,
necessitating effective decision-making for project success. Data-driven decision- making has emerged
as a critical approach in construction industry, enabling decision maker to gain valuable insights, identify
trends, and make informed choices. However, conventional technique such as statistical and machine
learning methods may fall short in capturing the complexity of high-dimensional and temporally
dynamic construction data. To solve this problem, deep learning techniques are utilized. Neural
Networks (NN) excel at capturing patterns and extracting complex relationships. However, they struggle
to handle sequence data, which is prevalent in engineering applications with temporal dependencies.
Gated Recurrent Units (GRU), a second-order of Recurrent Neural Network, effectively models
temporal dependencies by utilizing memory mechanisms. To leverage the strengths of both NN and
GRU, a hybrid model is developed in this study to improve prediction accuracy in complex engineering
datasets with high dimensions and temporal dynamics. Bidirectional technique is applied to enhance
GRU's accuracy by allowing it to process data in both directions (BiGRU). Additionally, this study
introduces the Optical Microscope Algorithm (OMA), inspired by the optical microscope mechanism,
as a novel optimization algorithm for fine-tuning the proposed model. OMA optimizes the initial
parameters of the hybrid model and the weights of the combined output between NN and BiGRU (OMA-
NN-BiGRU). Through implementation on case studies, the proposed model demonstrates superior
performance compared to other state-of-the-art models, as indicated by regression performance metrics.
Accurate predictions and estimations provided by the model contribute to enhanced decision making in
the construction industry. This improves project planning, risk management, resource allocation,
productivity, and promotes sustainable construction practices, ultimately driving efficiency and
profitability.
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* The role of energy forecasting in promoting sustainability and resilience for
university demand-side management

Ko-Hsuan Liao, Shyh-Chang Huang

* A Novel Metaheuristic Algorithm Inspired by the Behavior of Gold Seekers
to Optimize Deep Learning Model in Predicting Concrete Compressive
Strength

Hoang-Minh Nguyen, Jui-Sheng Chou

* Automatic Investment Decision Support System for Portfolio Investment in
Taiwan Construction Industry

Tran-Bao-Quyen Phaml, Jui-Sheng Chou2

* LoRa Wireless Sensor System for Scaffold Safety Monitoring
Lun Wang Wu, Kun Yen Chuang, Hui-ping Tserng

* Arctic tern-inspired optimization algorithm for engineering informatics
Asmare Molla, Jui-Sheng Chou

* Developing a user-centered VR platform for applying robotic furniture

Juan David Salazar Rodriguez and Chung-Wei Feng
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The role of energy forecasting in promoting sustainability and resilience for
university demand-side management

Ko-Hsuan Liao®", Shyh-Chang Huang 2
PhD Student, Department of Civil Engineering, National Yang Ming Chiao Tung University,
Hsinchu, Taiwan.
2Associate Professor, Department of Civil Engineering, National Yang Ming Chiao Tung
University, Hsinchu, Taiwan.
“khliao.c@nycu.edu.tw
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This paper investigates the role of energy forecasting in promoting sustainability and resilience on a
university campus, particularly in the realm of demand-side management (DSM). As buildings
contribute significantly to global energy consumption and greenhouse gas emissions, the integration of
artificial intelligence (Al) and robotics in the building industry for energy efficiency optimization is
becoming increasingly important. In this study, we propose a data analysis framework that unravels the
potential of energy-related data collected by Energy Management Systems (EnMS). More specifically,
we demonstrate how meter data analytics can aid decision-making by integrating DSM techniques,
thereby achieving the goal of reducing energy costs and carbon footprint.

Furthermore, we also develop an interactive real-time energy dashboard that integrates the energy
prediction model with other energy-related data to facilitate an intuitive understanding of the campus
energy usage pattern. Finally, we explore how energy forecasting and energy storage systems can
enhance the resilience of the electrical grid by establishing a baseline and predicting future energy
consumption to achieve load flattening and reducing uncertainties on the demand side. Future research
should focus on the potential of Al in predictive modelling, advanced building control technologies, the
incorporation of renewable energy sources, and the financial and technological challenges associated
with the implementation of these strategies.
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A Novel Metaheuristic Algorithm Inspired by the Behavior of Gold Seekers to
Optimize Deep Learning Model in Predicting Concrete Compressive Strength

Hoang-Minh Nguyen?, Jui-Sheng Chou?
1 Pnh.D. Candidate, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.

2 Chair Professor, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.
d11005813@mail.ntust.edu.tw
jschou@mail.ntust.edu.tw
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Metaheuristic optimization algorithms are used in various fields, such as engineering, banking, and
logistics. These algorithms are designed to efficiently explore and exploit the search space for the best
possible solution. However, optimization problems are becoming increasingly complex, especially in
artificial intelligence, and novel, efficient methods are required. Thus, this study formulated a novel
California gold rush algorithm, a population-based optimization algorithm where each particle (gold
seeker) moves to high-fitness (gold-rich) locations. The proposed algorithm uses a clustering mechanism
to determine whether a particle should pursue an exploitation or exploration strategy. The proposed
algorithm outperformed five other algorithms in optimizing 50 small- and medium-scale functions, 12
functions in the World Congress on Computational Intelligence 2022 competition, and a neural network
that predicts the strength of concrete. The practical outcomes of the neural network model for predicting
concrete strength demonstrate the high applicability of the California gold rush optimization algorithm
to construction-related problems. This article represents the first attempt to integrate a clustering
algorithm and the notion of the California Gold Rush into a metaheuristic optimization algorithm.
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Automatic Investment Decision Support System for Portfolio Investment in
Taiwan Construction Industry

Tran-Bao-Quyen Pham?, Jui-Sheng Chou?
1 Ph.D. Student, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
2 Chair Professor, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
d11105819@mail.ntust.edu.tw
jschou@mail.ntust.edu.tw

Despite being a well-studied issue, managing a portfolio of investments remains difficult for investors.
This study developed an automatic investment decision support system, namely the Auto-IDS system,
to create a long-term investment portfolio considering investors’ preferences in making decisions. This
framework comprises two phases: stock preselection to select companies with high future returns and
portfolio allocation to determine the investment size based on traders’ preferences. The Auto-IDS is an
aid system that combines the forensic-based investigation-optimized extreme gradient boosting
technique (FBI-XGBoost) for stock prediction and a multi-objective FBI based on decomposition
algorithm (MOFBI/D), an expanded mean-variance (MV) model, and a multi-criteria decision-making
technique for portfolio allocation. Data on Taiwan construction stocks from 2013 to 2021 were utilized
for model construction, backtesting evaluations, and analyses. The practical experimental application of
the backtesting evaluation was conducted for three years. The out-sample average MAPE of the FBI-
XGBoost prediction model for 11 backtesting datasets was 8.04%. The annualized internal ROR and
annualized Sharpe ratio of the investment proposed by the Auto-IDS framework were maximized at
61.4% and 1.42, respectively. The results indicate that this model was superior to the equal weighting
method and three TWSE funds in terms of annualized rates of returns and Sharpe ratios, reflecting that
the excess returns obtained with this model are due to higher investment quality.
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LoRa Wireless Sensor System for Scaffold Safety Monitoring
Lun Wang Wu'", Kun Yen Chuang?, Hui-ping Tserng®

*2Doctoral candidate, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
3Professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
*D10521040@ntu.edu.tw

As the most widely used temporary support structure in the construction industry, scaffolding is often
set up and dismantled at different stages of construction. However, because scaffolding safety
inspections are primarily visual and labor intensive, the standards related to scaffolds are frequently
violated, and engineers are unable to continuously monitor multiple scaffolds throughout their lifecycle
at the construction site, therefore, scaffolding collapse accidents occur frequently and seriously affect
the life safety of workers. In recent years, many studies have made progress in the area of autonomous
monitoring of scaffolding, however, most of the studies focus on how to analyze and solve the structural
or loading problems of the scaffold at the moment, the physical quantities of abnormal changes before
the collapse of the construction frame are seldom analyzed and monitored, and few research results are
applied to actual construction sites, so the impact of the complex construction site environment on the
monitoring system is easily overlooked. This paper proposes a method to monitor scaffolding by
establishing a wireless sensing system composed of LoRa technology and LoRaWAN protocol,
combining physical quantities and points that cause abnormal changes in a scaffolding collapse, and
testing this system in actual construction sites to achieve real-time monitoring of scaffolding posture,
thus effectively reducing casualties caused by construction scaffolding collapse accidents. The
preliminary test results confirm the effectiveness of the wireless scaffold sensor system, which provides
an effective preventive measure for scaffold safety management and is suitable for introduction into
practice in the construction industry.
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Arctic tern-inspired optimization algorithm for engineering informatics
Asmare Molla', Jui-Sheng Chou?
1 Pnh.D. Candidate, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.

2 Chair Professor, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.
d10805805@mail.ntust.edu.tw
jschou@mail.ntust.edu.tw

This study presents a bio-inspired metaheuristic algorithm, “A novel bio-inspired optimization
algorithm inspired by migration and foraging behavior of Arctic terns.” The Arctic tern optimizer (ATO)
simulates the migration behavior (exploration) and foraging behaviors (exploitation) of Arctic terns in
real life. The simulation of this optimization algorithm is based on two migration rules of the Arctic
terns; the movement of the Arctic terns and their stopover (walking and flying as spirals). The
performance of ATO is evaluated on fifty well-known benchmark test functions that are unimodal
separable and non-separable functions and multi-modal separable and non-separable large-scale
functions. The results indicate that ATO outperformed all other meta-heuristic algorithms. ATO yields
the best results on 45 out of 50 small-scale and large-scale benchmark functions achieving the global
minima of 39 functions, whereas the FBI, SOS, TLBO, and WOA find the global minima of 37, 35, 34,
and 30 out of 50 benchmark functions, respectively. Hence, the comparative result reveals a remarkable
performance of ATO in solving small-scale and large-scale real-world engineering problems. ATO was
also used to predict the fiber-reinforced soil's peak shear strength (friction angle) and yield superior
results with MAPE and R values of 99.7 % and 2.080, respectively. Thus, the ATO is effective in global
optimization and engineering applications.
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Developing a user-centered VR platform for applying robotic furniture

Juan David Salazar Rodriguez*”
*Master’s Student, Department of Civil Engineering, National Cheng Kung University,
Tainan, Taiwan.
“n66107040@gs.ncku.edu.tw

The rapid population growth and urbanization trends pose challenges in creating livable spaces for the
growing global population. This research explores the integration of robotic furniture (RF), a type of
architectural robotics (AR) into buildings to address this issue. By utilizing virtual reality (VR)
technology, the study aims to understand how people respond to RF in comparison to traditional
architectural walkthroughs and how RF affects their acceptance. The research focuses on user
engagement, interaction, customization, immersion, and satisfaction through the use of a Likert scale
rating system. A working prototype of a virtual world with different RF configurations is developed, and
a survey is created to assess user perceptions of RF in buildings. The findings highlight the high level of
engagement and immersion experienced by users, as well as the significance of customization and
exploration of different apartment configurations. Users expressed satisfaction and enjoyment with the
VR experience, emphasizing the potential applications of RF in real-world scenarios. The study
acknowledges limitations, such as the small sample size, and suggests future directions for research in
this field.
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Systematic Visual Data Capture Plans for Construction Monitoring using BIM

Phuong-Linh Le!", Jacob J. Lin?
*Master’s Student, Department of Civil Engineering, National Taiwan University,
Taipei, Taiwan.
2Assisstant Professor, Department of Civil Engineering, National Taiwan University,
Taipei, Taiwan.
*r10521732@ntu.edu.tw

cADVHL

Sensing technology utilization in construction sites has grown exponentially due to the expectation of
its impact on jobsite digital transformation for construction monitoring. However, without clear
utilization strategies, the massive amount of visual data from various sensors often remains
underutilized, resulting in wasted data. To address these problems, we propose a framework for adopting
vision-based construction monitoring methods that utilize BIM and construction documents. The
framework enables construction practitioners to define the digitalization level needed for their projects
and then provide the appropriate techniques required through model-driven analysis. It involves
extracting element information from BIM and activity information from progress taxonomy to generate
a vision-based monitoring plan. The monitoring plan identifies the elements, work-in-progress,
resources, and the most suitable data acquisition means. This study contributes to planning processes
and creates opportunities for facilitating jobsite digitalization on the construction task level monitoring.
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* Forecasting Regional Energy Consumption by Jellyfish Search-optimized
Convolutional-based Deep Learning

EXOVHL

Ngoc-Quang Nguyen, Hoang-Minh Nguyen and Jui-Sheng Chou

* Assessing Embodied carbon emissions of various building types in
Indonesia using I0-LCA

Tamara Jennifer Carolina and Cathy C. W. Hung

* Space Planning and Conflict Resolution in Interior Renovation Projects

Lin Na Chiang, Hui-Ping Tserng, Ying-Chieh Chan and Achille Wendyam
Tapsoba

*  Quantifying Life Cycle Carbon Emissions of Typical Residential Buildings
in Indonesia with Local Inventory Data

Daniel Laurent Hussein and Cathy C.W. Hung
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Forecasting Regional Energy Consumption by Jellyfish Search-optimized
Convolutional-based Deep Learning

Ngoc-Quang Nguyen?, Hoang-Minh Nguyen?, Jui-Sheng Chou?®
! Master Student, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
2Ph.D. Candidate, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
3 Chair Professor, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
m10905858 @mail.ntust.edu.tw
d11005813@mail.ntust.edu.tw
jschou@mail.ntust.edu.tw

EXOVHL

The energy sector must achieve a delicate balance between energy supply and demand. Highly
accurate energy consumption forecasts can help plant operators achieve this goal. In this study, various
techniques from three artificial intelligence categories, namely convolutional neural networks (CNNs),
machine learning (ML), and time-series deep learning (DL), were applied to predict short-term regional
energy consumption from a power company. An image conversion process was proposed to utilize the
powerful image-processing capabilities of CNNSs, in which numerical matrices of input values created
by the sliding-window technique are encoded into two-dimensional grayscale images as input for CNN
models. The proposed method outperformed conventional numerical input methods. Then, the best ML
and time-series DL models were combined into ensemble models with ImageNet-winning CNN
architectures based on the rationale of utilizing the strengths of each approach and compensating for
their limitations. However, the ensemble models had lower performance than CNN alone. Moreover,
various leading models performing single-step or multistep forecasting and models that use seasonal or
annual data were constructed. The performance of all the constructed models was evaluated, and the
most efficient models were determined as proposed models. Finally, a nature-inspired optimization
algorithm, namely jellyfish search, was used to fine-tune the proposed models’ hyperparameters to
minimize prediction error. The results revealed that the JS fine-tuning of hyperparameters significantly
enhanced the precision of the CNN models, resulting in a MAPE improvement range of 4.4% to 17.5%
compared to the default models. The proposed models can help utilities plan daily power allocation and
match supply and demand to maintain a stable power system.
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Assessing Embodied carbon emissions of various building types in Indonesia using
IO-LCA

Tamara Jennifer Carolinal, Cathy C. W. Hung®"
Master’s Student, Department of Civil Engineering, NTUST, Taipei, Taiwan.
2* Assistant Professor, Department of Civil Engineering, NTUST, Taipei, Taiwan.
“hungcathy@mail.ntust.edu.tw

Life Cycle Assessment is one of the recognized methods to evaluate the environmental impact of
product or a defined process. While several Asian countries have comprehensively conduct LCA studies,
there is still distinct absence of interest in adopting LCA for building and construction projects in
Indonesia. In the prior studies, building LCAs in Indonesia have been primarily concentrating on the
environmental impact of specific building types with less attention given to comparing various building
types. Additionally, lack of localized data of emission factors and supply chain activities make
performing LCA can be significantly challenging.

This research uses Input-Output (10) analysis approach with process-based LCA to estimate the
construction-related emissions of 3 building types in Indonesia, by considering the local intersectoral
economic relationships. Several conversation procedures are performed to ensure the emission factors
are updated and regionalized. The building information, data and emission factor are derived from bill
of quantity, Indonesia and EORA 10 tables and Simapro database, and then used to estimate more
reliable CO2e emissions in the context of Indonesia.

The results state that with the use of Simapro’s emission factors directly would lead to significantly
underestimation for Indonesia cases. Among three project types, residential building has the highest
GHG embodied emissions per square meter at 439.08 kgCOze/m?, followed by commercial and
educational building at 340.61 and 329.47 kgCO.e/m? respectively. The steel sector and cement sector
contribute for 35-50% of the overall embodied emissions. It is important to note that data source of
emission factors, building type (structure), and quantity of building materials are critical factors affecting
GHG embodied emission. This study emphasizes the importance of refining estimation methods,
addressing sector-specific emissions, and considering various factors for more accurate carbon emission
assessment.
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Space Planning and Conflict Resolution in Interior Renovation Projects

Chiang Lin Na®", Hui-Ping Tserng?, Ying-Chieh Chan®, Achille Wendyam TAPSOBA?*
*PhD Student, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
2professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
3Assistant Professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
*Master, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
“tinailoveyou99@gmail.com

Poor safety and low productivity have been long-standing issues in the construction industry, making
the workspace a critical resource. Space planning can enhance both workplace safety and productivity.
However, project schedules and workspace are severely constrained in renovation projects, making
space conflicts unavoidable. In recent years, the renovation industry in Taiwan has flourished, with the
use of new and old materials and innovative construction methods reflecting Taiwan's progressive
approach to building renovations. However, workspace conflicts remain a hindrance to execution.

Furthermore, the workspace on construction sites refers to the space required for on-site workers,
equipment, and materials to perform construction activities safely and efficiently. Workspace conflicts
can be an event or a series of events that may result in schedule delays, interruptions, or jeopardize
specific operations or the entire project. Workspace conflicts can be a real constraint on operations.
Therefore, proper workspace planning becomes a critical resource. Well-planned workspace can
improve safety on construction sites, reduce project duration and costs, and ensure quality deliverables.
Engaging in workspace planning and conflict resolution may be an appropriate approach to mitigate
safety and productivity issues in building renovations.

Workspace conflicts have become a significant factor in ensuring the safe and effective execution of
construction operations. However, properly planning required workspaces is a valuable resource for
construction projects. Therefore, the implementation of research findings on construction sites is
essential. Furthermore, a literature review demonstrates that past significant studies have proposed
methods and found solutions to improve workspace planning and address conflicts. Unfortunately,
workspace conflicts continue to persist on construction sites. The first contribution of this study is to
identify the gaps and propose prospects to bridge the divide between theory and reality. Additionally,
since on-site engineers typically rely on their professional knowledge to plan and manage workspaces,
this research aids in finding standard operating procedures. The proposed procedures may assist
engineers and serve as step-by-step instructions for practitioners in conducting daily workspace planning
and management operations. Furthermore, the highly realistic model presented in this study suggests the
necessity of dedicated software for workspace planning and management. The designs, concepts, and
functionalities developed in this research can serve as a reference for tool development. In conclusion,
the outcomes of this study create opportunities for future research and the implementation of
standardized procedures and software products for workspace planning and management.

EXOVHL
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Quantifying Life Cycle Carbon Emissions of Typical Residential Buildings in
Indonesia with Local Inventory Data

Daniel Laurent Hussein®, Cathy C.W. Hung®*
! Master’s Student, Department of Civil Engineering, NTUST, Taipei, Taiwan.
2* Assistant Professor, Department of Civil Engineering, NTUST, Taipei, Taiwan
“hungcathy@mail.ntust.edu.tw

Buildings are known as a significant contributor to global CO, emissions, emphasizing the need for
effective mitigation measures in this sector. Life cycle assessment (LCA) is a well-known tool for
evaluating the environmental impacts of buildings throughout the product stage, construction stage, and
use stage. Yet, the validity of LCA results is directly related to local inventory data reflecting regional
characteristics, production processes, and emission factors. Primary data collection is resource-intensive
and time-consuming, especially in most of Asian developing regions. Existing LCA studies on buildings
in Indonesia generally use accessible inventory data directly from data sources which may lead to
underestimating the calculated impacts or emissions.

The study aims to address the gap by conducting an LCA using local inventory data in the cases of
two residential buildings in Indonesia: single-family buildings (SFB) and multi-family buildings (MFB)
with lifespan of 50 years. Also, the results of local and non-local inventory data (OpenLCA) are
compared to reflect the difference in LCA outcome.

The results demonstrate that CO, emissions emitted in operational use stage are the major contributor
throughout the life cycle, accounting for 76-87% of total emissions. In the case of SFB, concrete exhibits
the highest embodied CO2 contribution, while in the case of MFB, both steel and concrete are responsible
for majority of the embodied CO> emissions. The estimated CO, emissions using localized inventory
data reveal higher for both SFB and MFB compared to OpenLCA inventory data. Consequently, relying
on OpenLCA (non-local) data may lead to inconsistent decision-making. This study is one of the first
LCAs of buildings in Indonesia that incorporates local inventory data. It serves to underscore the
importance of regionalization in assessing environmental impacts since they can vary significantly based
on local factors.
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Incorporating Impact of Rain in Scheduling of Building Structures

Stefan Tjiptowiyono and I-Tung Yang

Multi-objective Decision Making in Pavement Maintenance and
Rehabilitation

Zahra Alya Darojati and I-Tung Yang

Exploring Barriers of Implementing Earned Value Management from the
Perspective of Construction Industry: A Literature Review — Based

Research

lanatul Hamdiyah and Jyh-Bin Yang
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Incorporating Impact of Rain in Scheduling of Building Structures
Stefan Tjiptowiyono?, I-Tung Yang?

Master’s Student, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
2 Professor, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.
stefantjip@gmail.com
ityang@mail.ntust.edu.tw

RainPlan is a major source of uncertainty in outdoor operations, which can significantly impact the
duration of tasks and the overall scheduling of projects. This concern greatly affects building
construction projects, where the activity usually involves concrete and steel-related activities. This study
proposed RainPlan, a simulation system that incorporates rainfall data to estimate the duration needed
for the activity to finish for building construction projects. RainPlan incorporates historical precipitation
records and uses Monte Carlo Simulation to generate the rain value, fuzzy techniques that relate to
categorizing the level of rain, and experts’ opinions regarding the impact of rain on the activities.
RainPlan’s response will be evaluated with a storage warechouse case study. The case study result is
compared against traditional scheduling methods, which don’t take rain into account. The result shows
that rain has quite a significant impact that may lead to disaster delays. A further analysis is also
conducted where the project starting time is changed and the city is changed. Different starting times
will affect the duration needed to complete the project; a different city will generate a completely
different result from other cities since each city has its own historical precipitation record. Our finding
suggests that incorporating rain-informed duration estimation into building construction scheduling
simulations can lead to more robust and efficient project scheduling, particularly in outdoor operations
that are sensitive to weather conditions. RainPlan offers a valuable tool for project managers to improve
scheduling accuracy and optimize project outcomes.
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Multi-objective Decision Making in Pavement Maintenance and Rehabilitation

Zahra Alya Darojati'”, I-Tung Yang?
*Master’s Student, Department of Civil and Construction Engineering, National Taiwan
University of Science and Technology, Taipei, Taiwan.
2 Professor, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.
“zahradarojati@gmail.com

Pavement Management Systems (PMS) are essential for maintaining and improving pavement
conditions while managing local finances. A comprehensive pavement deterioration model with a
sufficient database is crucial for achieving reliable predictions. This study utilized pavement distress
information from Long-Term Pavement Performance (LTPP) to calculate the sigmoid parameter of the
pavement performance master curve using Pavement Condition Index (PCI) in Micro-PAVER. The
proposed framework, Multi-objective Maintenance Strategy (MOMS), integrates the master curve with
optimization using Non-dominated Sorting Algorithm-11 (NSGA-1I) and Multi-Objective Particle
Swarm Optimization (MOPSO) algorithms. MOMS determines strategic Maintenance and
Rehabilitation (M&R) plans for 1043 pavement sections in Taiwan, aiming to maximize average
condition and minimize overall costs over a five-year period. The results yield Pareto fronts with 17 non-
dominated solutions for NSGA-11 and 14 for MOPSO. NSGA-II outperforms MOPSO in terms of cost
and hypervolume. Scenarios are conducted to support decision-making based on the outcomes of NSGA-
Il. The proposed framework provides valuable insights and tools for establishing expectations and
guiding appropriate M&R strategies.
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Exploring Barriers of Implementing Earned Value Management from the
Perspective of Construction Industry: A Literature Review-Based Research

lanatul Hamdiyah'”, Jyh-Bin Yang?
* Graduate Student, Graduate Institute of Construction Engineering and Management, Department
of Civil Engineering, National Central University, Zhongli, Taiwan.
2Professor, Graduate Institute of Construction Engineering and Management, Department of Civil
Engineering, National Central University, Zhongli, Taiwan.
“ianatulhamdiyah.21@gmail.com
jyhbin@ncu.edu.tw

The construction industry often faces significant challenges related to poor project performance, with
cost overruns being a prominent problem. To address this issue, earned value management (EVM) has
been introduced as a powerful tool for performance measurement and forecasting with the potential to
enhance project success. This research discussion focuses on two key aspects: barriers to EVM
implementation and approaches to improving its implementation in the construction industry. In order
to gain a comprehensive understanding of the topic, a systematic review of the existing literature was
conducted. The findings of this study highlight common barriers mentioned by previous researchers,
such as people-related problems (e.g., lack of understanding, leadership attitudes, inaccurate
performance appraisals), organization-related problems (e.g., distrust and pressure to report good
news/fear of transparency), and finance-related problems (e.g., invest in necessary resources and
training). Furthermore, this study also highlights a strategy to enhance EVM implementation in
construction industry. Despite EVM being a widely accepted methodology, its adoption is not yet
prevalent across the construction industry and its application is frequently limited. As a result, it is
recommended that significant efforts be made to enhance the level of EVM application within the
construction industry.
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Multi-Objective Pile Foundation Design Using Metaheuristic-Integrated

PLAXIS 2D API
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A Stochastic Cash Flow Forecasting Simulation Model at Company Level
for Contractor Enterprises in Making Decisions on Future Contracts
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149 IS

EXOVHL

National Yang Ming Chiao Tung University




| 023 % 27 B gz 1 A2 § M E A € TRE € &
The 27" Symposium on Construction Engineering and Management / International Conference

BREFEBIBEFIRETTLAFER e FRTES 27

T R
URzd LA A8 sy g mmLs il
PR L X B AR ki E AR LT R
“w123wwi88@gmail.com

AARUERZFAFNEWHFBEEIMEFER LA RS EDEERD > & 7 i T
PRLAHSARA A2 LBERFL T EAERG o B he W E e FYL o AR
Xgiﬁ@v%?@’ﬁgkﬂiﬁéaﬂlﬁQﬁé i g MATE H R oG g TR
TEREY R ERFRIRHELE R o

ALY IR S5 SR EFFHS AR Piid e oh G ?&*%tﬁ%—
PR N R %@W“%%%ifﬁ**kﬁmw’%dﬁaé%ﬁ R FR A hE S

bavwf SRR T A RR G R AT BF R RO E*%tg:fﬁ?amﬁ’
B o BFRE %%wlw&lwﬁﬁ@ﬁ*ﬂmﬂﬁaﬁim*ﬂ’iﬁ%?
{A%ﬁ Tmmlw&lﬁaﬂﬂmﬁ-Wiﬁ*o

™
X
@)
<
nd
-

Bt jx,{;ﬂ ETF PN RERERIBELT LA EF TR P T22Fa ?ﬁ'—_
FERN S U EREF R EEEE RS IER S AL R PRI ST K Y
AL A RN AR BRI RE O IRE T FARR G FG o p LR RAS

I HpEF A AP 5 (& kAol s A ‘%lr"}'fr“'éf‘f' 1 o

I 150
National Yang Ming Chiao Tung University



2023 % 27 E g el g B 6 T RE € R

SCEM 2@ The 27" Symposium on Construction Engineering and Management / International Conference

FARABEBFRIPFAFZ FRAELAL TR, 30

FREY S FE L
R R BN JERE N2 ’F‘.'Ti‘—lf?_ LA
R oA g Ay e, K
ka11170227@gmall.com

LEST R LIEFED RPE 2R FORE F O REBREP F L P R IEE A
%’Wf—ﬂﬁ*i”w AR R e e SR L £ R 3o Y Ak SR T E S
e oo S RPERED R

RN A“%J;$h%hkﬁﬁi?§~g{ﬁ@wyhﬁ  BHAIN S H
PAHLALE TR AR £ S RLE AR RALE AR AT wﬂ*%u%?7r1ﬁﬁ# PRE
PR B 2 848%  HA L EAPEREMF T PR XA NAL) St 5 116% 0 2o e
E3te i 96.4% 0 R HEAI AR BAETF 0 AT KB AR 0T 2 0 SV FIRR

S RREREL Ft DR BAG R B F 40%2 fert > RALE d 2,360.2 tonCOze v i Ak 2k
O AZE 6B Ao FlF T SR B e

I~ R w50 fﬁd M AW R RARFIRETATE IR AR
IR L AFELKE R E R E T 0 iE 301.6tonCO(H AL E 4 K Y e 1 AR b i7
B ZE R s R FRBEF LM %%#ﬂ“ﬂ“ ARRETEE) o

ey

a)-

BIPV A B HRk? 2> d®kithagn

-l

WA e 2
I R g B208 4 mls
‘R g FEAE L MKkE
*m1101410@mail.nuk.edu.tw

% ik F (IEA) ey v & 0 it (Cleantech ) #->t 2030 # £ 11 6500 i ¥ ~

i%: BAN > FEY AITI400F 01 T ¢ 22 P & ZFTHE CSAHBAKT CRRESLA
o ZAALER2REB R IRG LDz AL > BB XT (PV) %*"Lé%i;ﬁ%ﬁﬂﬁﬂ

EX 2R Ha- 8t (BIPV) 7 £33 45 7 £ 4 s RINE k4> 58 o § BIPV kit
G ER SRR B HOR T g A B T3 BIPV {6 A3
FERAERNE c AFTANEKE IBARTRE VB EADP T T R T AL ER LA
R N2 AYE BRE CSMMITEAY B RE SR A AHB L ETHFERE Y ~BXE AR
6.3 ToE o ¥ BIPV A1 T & - 5d Energyplus % 12 3 72 T 245 i »~ grasshopper

g HEE ladybug 27 EE 2 & évﬁﬂﬁﬁssu&zmﬁu, d WoAE 2 gk B AR
EAeE S koo 5 fileoutput RIS X fF&RE G 2o A h3fEfe 2 AR EE R o

151 I

EXOVHL

National Yang Ming Chiao Tung University




(C =

_ 023 % 27 B gz 1 A2 § M E A € TRE € &
> SCEM zozﬂ

The 27" Symposium on Construction Engineering and Management / International Conference

Multi-Objective Pile Foundation Design Using Metaheuristic-Integrated PLAXIS
2D API

Ana Yelina Arif!*, Min-Yuan Cheng?, Moh Nur Sholeh?
™ Master’s Student, Department of Civil and Construction Engineering, National Taiwan
University of Science and Technology, Taipei, Taiwan.
2 Professor, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.
3Doctoral Student, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
“anayelinaa97@gmail.com

Geotechnical problems are considered to have high uncertainties and complexities, and one of them
is pile design engineering. The pile design involves irregular solution patterns with the consideration of
non-convex and non-continuous objective functions. Therefore, engineers often utilize a widely used
commercial geotechnical software known as PLAXIS 2D to help with the pile foundation safety factor
calculation.

However, even with the help of PLAXIS 2D, engineers still face challenges in determining the safety
factor while considering construction costs. This often requires them to manually engage in repetitive
trial and error processes. To address this issue, the use of multi-objective optimization is used to replace
the labor-intensive and time-consuming manual design process.

In this study, an APl was developed to automate the assessment of safety factors using PLAXIS 2D
and integrate it with the optimization algorithm in order to analyze the optimum safety factor and cost
tradeoff. The study also proposes a new optimization algorithm called the Multi-Objective Optical
Microscope Algorithm (MOOMA). The algorithm is applied to a real-life case study involving pile
design under multiple loads.

To achieve a more efficient design, the indifference curve is utilized to determine the optimal design
from the Pareto front, and it is compared with the Taiwanese Geotechnical Design Code. The algorithm
is expected to serve as a valuable tool for designers, helping them strike a balance between safety factors
and costs in pile design.
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A Stochastic Cash Flow Forecasting Simulation Model at Company Level for
Contractor Enterprises in Making Decisions on Future Contracts

Xuan-Thinh Nguyen'*, Hsin-Yun Lee?
" Master’s Student, Department of Civil and Construction Engineering, National Taiwan University of
Science and Technology, Taipei, Taiwan.
2professor, Department of Civil and Construction Engineering, National Taiwan University of Science
and Technology, Taipei, Taiwan.
“hsinyun0520@gmail.com

Globally, finance has been acknowledged as the most critical resource in an organization, especially
in the construction industry which experiences the highest level of financial failure compared to any
sector of the economy. In that, cash flow is considered playing the most important role in a contractor
enterprise’s resources because numerous contractors fail since a lack of liquidity for serving their day-
to-day activities, which has been shown by studies and investigations. Hence, cash flow management is
a valuable and indispensable instrument in a contractor enterprise. In past, although the significance of
financial or cash flow management is typically addressed in terms of company level considerations, the
majority of cash flow forecasting models are customarily developed for specific types of projects. By
the presented research, the researchers propose a powerful approach for cash flow management in order
to support senior leaders of contractor enterprises in making bidding and investing decisions, considering
influencing elements from microeconomic to macroeconomic issues, when identifying future contracts,
which assures that cash flow of organizations always keeps in acceptable thresholds. Besides that, the
proposed approach also acts as an early warning system so as to help contractor enterprises could realize
opportunities and challenges in the next years, from that, they can anticipate the resources needed to
achieve and maintain financial resilience. In this research, one rating questionnaire is designed to collect
the professional experience of practices in the construction industry to serve the Stochastic Cash Flow
Forecasting Simulation Model (SCFS) and the Stochastic Basic Value Model (SBVM) which are built
up to forecast the financial items in next years. Furthermore, general ranges of liquidity ratios in market
also are gathered as the base of Accepted Threshold of Cash Flow (ATCF) calculation. Finally, a case
of a contractor enterprise is applied to illustrate whole process of the research.
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Multivariate-Time-Series Deep Learning Model for Forecasting Deep-
Seated Landslide Displacement Using Groundwater Data

Huy Phuong Phan, Jui-Sheng Chou and Kuo-Lung Wang

A Preliminary Study of Building Damage Prediction Using Machine
Learning Models in Meinong and Hualien Earthquakes

Wen-Ni Kuo, Fang-Jung Tsai and Szu-Yun Lin
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Multivariate-Time-Series Deep Learning Model for Forecasting Deep-Seated Landslide
Displacement Using Groundwater Data

Phan Huy Phuong?, Jui-Sheng Chou?, Kuo-Lung Wang?®
Master Student, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
2Chair Professor, Department of Civil and Construction Engineering, National Taiwan University
of Science and Technology, Taipei, Taiwan.
3Professor, Department of Civil Engineering, National Chi Nan University, Nantou, Taiwan.
m10905857@mail.ntust.edu.tw
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klwang@ncnu.edu.tw

Deep-seated landslides are dangerous geological events that significantly threaten human life and
property. Short-term displacement forecasting for deep-seated slopes is critical for implementing early
warning systems for hazard prevention. This paper proposes a framework that uses deep learning
techniques to analyze data collected from The northern slope of Lushan Mount Taiwan for deep-slope
displacement forecasting. For forecasting, direct multistep window sliding was used in conjunction with
Acrtificial Neural Network (ANN), Deep Neural Network (DNN), and one-dimensional Convolutional
Neural Network (1D-CNN) models. Three time-series deep learning neural networks, namely Recurrent
Neural Network (RNN), Long Short-Term Memory (LSTM), and Gated Recurrent Unit (GRU), were
used to extract representative features from real-time displacement data. Two displacement data sets
measured at 40 and 70 m were combined with groundwater measurements from multiple stations and
were split into two subsets: 90% for training and 10% for testing. The deep learning approaches were
stable and did not exhibit overfitting. The RNN showed the best forecasting ability, achieving mean
average percentage errors of 1.28% and 1.00% in 4-day forecasting for depths of 40 and 70 m,
respectively, and 1.13% and 1.50% in 7-day forecasting, respectively. Therefore, the proposed deep
learning method can provide reliable predictions that can be used to develop management strategies for
ensuring the safety of road networks and other infrastructure systems in the sloping area of Lushan Hot
Spring.
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A Preliminary Study of Building Damage Prediction Using Machine Learning
Models in Meinong and Hualien Earthquakes

Wen-Ni Kuo !, Fang-Jung Tsai 2, Szu-Yun Lin*"
1 Wen-Ni Kuo, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
2 Fang-Jung Tsai, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
3" Szu-Yun Lin, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
“szuyunlin@ntu.edu.tw

Grasping the situation of disaster damage is the first step for planning rescue operations and
recovery strategies. Conducting on-site assessments may be time-consuming and expose investigators
to risks. This study presents a preliminary investigation into applying machine learning models for
building damage prediction in the context of the Meinong and Hualien earthquakes. This research
explores the potential and effectiveness of machine learning techniques in predicting the extent of
structural damage caused by seismic events. The study utilizes a comprehensive dataset that includes
various parameters related to basic building information, seismic intensity, and structural characteristics.
Several machine learning algorithms are employed to develop predictive models. The results
demonstrate the promising performance of the machine learning models in predicting building damage.
By incorporating basic building features and geometric information of structural components, the GBC
model significantly improves prediction accuracy compared to being trained with basic features alone.
In addition, this research provides insights into the importance of various parameters in prediction
models. Future research may further investigate the effect of additional parameters, such as site
conditions and construction materials, to improve prediction accuracy.
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A Cloud-Integrated and BIM-Based Mobile Application for Post-Disaster Building
Inspection

Adrianto Oktavianus!*, Po-Han Chen?3, Jacob J. Lin* and Christian®

PhD Candidate, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.

2 Professor, Department of Building, Civil, and Environmental Engineering, Concordia University,
Montreal, Canada.

3 Adjunct Professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
4 Assistant Professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
5 Master of Science, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.

*d09521030@ntu.edu.tw

Developing technology for building inspections is a growing challenge in the pursuit of efficient
building response and recovery. Traditional building inspection methods can be time-consuming and
resource intensive, leading to messy data management, especially in large-scale disasters. In order to
address these challenges, this study develops a cloud-integrated mobile application that utilizes Building
Information Modeling (BIM) data for building inspections. The system consists of a mobile application
based on Unity software that provides a capable interface for visualizing and interacting with 3D BIM
building models. The application allows users to take pictures of selected elements in buildings and store
them on a cloud-based server. Data storage on a cloud server with a BIM element-1D base can provide
easy access and management. This study develops an image capture and storage system in building
inspection, especially post-disaster building inspections, using a mobile application based on BIM data
using cloud web hosting. BIM data guarantees that every captured photo connects to the building
elements in the model. At the same time, cloud storage ensures that mobile devices can upload image
data via the Internet and local networks as an alternative. In addition, this cloud and BIM data integration
can support digitalization and automation efforts with artificial intelligence later after an inspection in
the post-disaster building recovery process through much more efficient data management. This study
demonstrates the system's work by applying the developed mobile application in a case study. Integrating
a cloud-integrated mobile application based on BIM data can become a powerful and efficient tool for
building recovery efforts that are faster, more accurate and can facilitate coordination between teams.
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A comparative analysis of the influence of Taipei city block forms on thermal
comfort

Anh-Vu, Le!, Ying-Chieh, Chan®*
1Ph.D. Candidate, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
Z*Professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
“ychan@ntu.edu.tw

The population growth and the big city trend led the urban environments to continue expanding.
Besides, controlling the influence of urban design parameters on thermal comfort is insufficient.
Therefore, understanding the impact of city block forms to improve human thermal perception becomes
crucial for creating sustainable and livable cities are needed for architects and engineers. This study aims
to compare three common Taipei city block forms: Open, Semi-open, and Linear to examine how they
affect pedestrians' thermal experiences by quantitative and qualitative analysis. We used CFD
microclimate simulation software, ENVI-met, to simulate some weather parameters, and utilized BIO-
met to calculate the performance indicator, Physiological Equivalent Temperature (PET). The
comfortable and uncomfortable zone was explored through three types of city block form models. The
results show a small gap between the three proposed models by average PET calculation. But, the
advantage of the Linear and Semi-open forms is their ability to reduce thermal stress zone, creating more
zones with lower PET than the Open form. Besides the shading effects, the wind flow enhancement also
proved critical in reducing thermal stress through the channels created in the Linear form. However, the
application of each studied form, including the Open form, must be discussed carefully concerning other
factors, such as greenery coverage, the width and length of the building, and the distance between them.
At last, our findings are put forward to engage architects and engineers in the early urban design process
with detailed thermal visualized information and assessment for each city block forms.
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The BIM-based approach for evaluating carbon emissions in retrofitting buildings
envelope: A case study in Taiwan

Minh-Duc Le!, Ying-Chieh Chan®*
Master’s Student, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
Z*Associate Professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
“ychan@ntu.edu.tw

Building Information Modeling (BIM) has demonstrated its efficacy in early-stage project modeling,
showcasing the considerable potential for utilization in building retrofitting endeavors. However, there
is still a lack of BIM methodologies for quantifying carbon emissions resulting from building retrofits,
particularly in regions with Humid subtropical climates where the predominant energy demand for
buildings is attributed to process cooling. Therefore, the objective of this scholarly work is to propose a
comprehensive BIM-based framework tailored to similar projects. Subsequently, the efficacy of the
framework is evaluated through a real-world case study encompassing diverse retrofitting options. The
results of this study not only underscore the potential of BIM in retrofitting projects in Taiwan but also
contribute to future investigations aiming to comprehensively assess the multifaceted benefits of
retrofitting over the project’s entire lifecycle.
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YProfessor, Department of Civil and Construction Engineering, National Yunlin University of Science
and Technology, Douliu, Taiwan.
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University of Science and Technology, Douliu, Taiwan
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Facility maintenance (FM) play important role in the life cycle of the building. Both new and existing
building demand more efficient approach and advanced technology to improve the efficiency of FM,
nevertheless, the advanced technology has to support Sustainable Development Goals (SDGs) which has
become an important issue of United Nation agency. The study is aimed to make an approach to FM in
existing buildings using Building Information Modeling (BIM) and Internet of Thing (loT) which
capable of making assessments, controlling and scheduling that refer to the SDGs. To make the SDGs-
based FM approach effectively, firstly, energy analysis was carried out on the existing building using
Green Building Studio (GBS). This analysis is to determine the possibility of upgrading components of
architectural, structural, mechanical, electrical and plumbing (MEP) in buildings. The next step is to
create composition of 10T sensor that is able to sense the situation on indoor environment building related
to humidity, temperature, brightness and air quality. 10T sensors can record indoor situations and can
provide alarm if abnormal situations occur. 10T sensors can also record and store all related data that can
be used automatically to make comparisons of energy consumption in the design, operation, and
maintenance phases, also for rescheduling of FM.
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Moveability in Construction, and Its Components, Measures, and Prospects

Seyedehfatemeh Kamali'®, Han-Hsiang Wang?

*Ph.D. Student, Department of Civil Engineering, National Central University, Taoyuan, Taiwan.
2Professor, Department of Civil Engineering, National Central University, Taoyuan, Taiwan.
“110325604@cc.ncu.edu.tw
Kimia.kamalilé@gmail.com (Corresponding Author E-mail)

After thousands of years of human civilization, now our lives on this planet are encountering some
serious crises, due to global warming, environmental degradation, scarce resources, and population
growth. It is irrefutable that human activity is responsible for a significant share of the occurred anomaly
in the ecosystem and life cycle, a part of which originates from applied construction methods and
strategies.

Seeking new ways of construction for reducing the damage rate to the environment as well as
increasing productivity and functionality for better responding to contemporary human needs and
demands, many architectural schools were introduced, moveability is one of which. The aforementioned
approach was recently initiated in the field, thus it is rather unexplored and its properties are still under
debate.

In this paper, the components, means, and benefits of moveability as an
architectural/constructional measure are discussed towering around optimization of space and hazard
mitigation as the main concentrated subjects. It is hoped that the present study could be of help to
designers, architects, and researchers in finding their path toward their future related projects.
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The Framework of Creating and Searching 3D Objects in the VR Platform — A
Case Study of Interior Design

Aurellius Ansell Reffriandi'”, Professor Chung-Wei Feng?
*Master’s Student, Department of Civil Engineering, National Cheng Kung University,
Tainan, Taiwan.
2Associate Professor, Department of Civil Engineering, National Cheng Kung University,
Tainan, Taiwan.
“n66107082@gs.ncku.edu.tw

Implementing Virtual Reality (VR) technology into real estate proved beneficial in terms of time and
cost efficiency. In addition, VR technology also believes in befitting interior and architectural design.
The regular application of developing a VR scene was to create a synthetic digital model generated by
3D modeling software as its virtual environment. However, it ensues in a vague feeling of realism.
Therefore, a 3D reconstructed model, captured and presented to mimic real-world visualization, can be
used as a VR virtual environment scene substitute. The Gibson Environment dataset provides the 3D
indoor space model and 3D-FUTURE as the interior object library to build the VR app. Then, data
management was performed using the YOLOV5 object detection task to comprehend the dataset.
Moreover, another technique to achieve the 3D model reconstruction incorporating the iPhonel4 Pro
LiDAR sensor camera and third-party app, Polycam, was done to expand the database. This study
integrates the organized dataset into the VR development process, resulting in an effective VR interior
design simulation system.
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Developing A Framework for Cyber-Physical System of Construction Project Life
Cycle according to Information Requirements

Nguyen, Thanh-Trung'*, Feng, Chung-Wei?
*Master’s Student, Department of Civil Engineering, National Cheng Kung University,
Tainan, Taiwan.
?Associate Professor, Department of Civil Engineering, National Cheng Kung University,
Tainan, Taiwan.
“nguyenthanhtrung.bkdn@gmail.com

Simulating the construction activities nowadays becomes a must before the implementation in
construction sites to reduce risks and predict the working performance. However, using the 3D model to
simulate the construction environment still has limitations. Building Information Modeling (BIM)
Integrated with Point Cloud Data can fill this gap since this combination can create a complete and
accurate space as reality and for upcoming design. In other words, these two things can respectively be
the virtual and physical components in the Cyber-Physical System architecture. Nevertheless, there is a
lack of research on combining BIM with Point Cloud Data. Therefore, this research aims to develop a
method to bring them together in terms of geometry integration and information integration.

First, this research formulates the categories of engineering information to classify the necessary
information aspects for a specific task in the construction phase. Following these categories helps
Engineers to determine important information for the work, moreover, they can conduct a quick selection
which can be modeled within a BIM tool. Second, an overall process of creating BIM for a particular
task is proposed. This process includes the information selection mentioned previously and the geometry
creation both according to the Level of Development. Third, the geometry integration applies an existing
algorithm for multiple-point cloud alignment to correct the coordinates of the point cloud data set. The
information integration process uses the Element ID as a key to the information transferring from BIM
to the point cloud.

A case study of wall painting is conducted to validate the proposed framework. The result of the
integration of BIM with point cloud data of a room generates a point cloud information model, which
can be imported into Unity virtual environment to simulate the room spaces.
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The Importance of BIM Benefit Evaluation Guideline: A Review of Research and
Practice

Nimas Latifatul D.A'", Jyh-Bin Yang?
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Department of Civil Engineering, National Central University, Zhongli, Taiwan.
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Civil Engineering, National Central University, Zhongli, Taiwan.
“nimaslatif@gmail.com

In the current technologically advanced environment, the adoption of various technology in the
construction industry is increasing, thus the implementation of BIM shall also increase. But, if there is
poor awareness regarding BIM benefit evaluation techniques, then it might discourage the
implementation of BIM in the organization and project. In the past, few researchers have discussed the
BIM benefit evaluation at the project level which is more specific and helps only a specific stakeholder.
Practical implementation is limited. This research is aiming to prove that developing an appropriate and
easy-to-use benefit evaluation framework and guideline provides an essential solution for all BIM-
enabled stakeholders, to systematically analyze the current status of benefits evaluation in BIM
implementation research (publications), and identify future research needs. This study adopts a literature
review-based approach, beginning with the acquisition of publications from the WoS, Scopus, and
Google Scholar databases using PRISMA model guideline, followed by a mixed-review approach that
combines bibliometric analysis (quantitative review), and systematic analysis (qualitative review). The
findings reveal that the number of publications in the field of BIM benefit evaluation has not shown
significant growth in recent years. This study concluded that developing an appropriate and easy-to-use
benefit evaluation framework and guideline provides an essential solution for all BIM-enabled
stakeholders. More researches and more practical implementations of BIM benefit evaluation are
required, those provide more useful tools and lessons learned in evaluating their BIM implementation
cases for BIM users who deserve BIM implementation benefits.
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LOD Checker

Shao-Ming, Lu'*, Su-Ling, Fan?
*Master’s Student, Department of Civil Engineering, Tamkang University, New Taipei City, Taiwan.
2 Professor, Department of Civil Engineering, Tamkang University, New Taipei City, Taiwan.
“steward4531@gmail.com

Level of Development (LOD) defines the information needed to develop a Building Information
Modeling (BIM) model element from its conception to its construction and operation. It is a project
management approach that helps give clarity and assurance to developers involved in model creation.
Although LOD specifications are available in many countries, there are still problems with inconsistent
standards and inconsistent interpretations. Moreover, ambiguous LOD definitions might cause disputes
when delivered in phases. Due to unclear information, there may be duplication of effort for subsequent
updates, which will increase the workload and cost. In addition, it can be challenging to reach agreement
due to the imprecise terminology used in LOD definitions. To facilitate the use of LOD and improve its
efficiency, this study develops an automated BIM-based LOD checker interface to check BIM models
against the attribute data in the specification. The proposed interface has been verified with a practical
case to demonstrate its merits.
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Automated BIM Parametric Design for Optimal External Wall Tile Planning

Min-Yuan Cheng!", Ahmad Aldo?, Quoc-Tuan Vu?

* Professor, Department of Civil and Construction Engineering,
National Taiwan University of Science and Technology, Taipei, Taiwan.
23 Master’s Student, Department of Civil and Construction Engineering,
National Taiwan University of Science and Technology, Taipei, Taiwan.

“myc@mail.ntust.edu.tw
m10905836@mail.ntust.edu.tw
m10905835@mail.ntust.edu.tw

The process of external wall tile planning, even manually or BIM, is time-consuming to be completed.
It is due to numerous attributes that need to be created and filled. Therefore, this study creates an attribute
creation system for BIM-based external wall tile planning using parametric design. First, this study
established the tile database according to the Knowledge Base (KB) and transferred the KB into pattern-
matching rules. Second, it developed a system for automatically inputting, labeling, and calculating wall
tile layout through the connection between BIM and the parametric design platform. Third, this research
integrated the system with Optical Microscope Algorithm (OMA) to obtain the minimum percentage of
truncated tiles. The developed system is completed through five modules: import tile database, create
tile attributes, input wall tile data, label and calculate tile, and optimize truncated tiles percentage. Then,
this study successfully implemented the system in the case of an eight-story building. It decreased the
truncated tiles percentage to 15.35% for fixed starting points and 15.17% for free starting points. The
findings indicate that the system is applicable in external wall tile planning.
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BIM Adoption: Real? Fake? and Why?"" is slightly incorrect.

Jeffrey Chiu®", S. Ping Ho?
*Master’s Student, Department of Civil Engineering, National Taiwan University,
Taipei, Taiwan.
2Professor, Department of Civil Engineering, National Taiwan University, Taipei, Taiwan.
"R10521717@ntu.edu.tw

As Building Information Modeling (BIM) gains popularity through the academic field and working
environments, there has been a concern on its adoption rate and utilization on the project lifecycle. This
project aims to investigate the levels of BIM adoption in the Taiwanese construction industry. The study
focuses on gathering insights from construction managers and BIM managers and analyzing their
perspectives on BIM adoption within their organization as well as the overall AEC industry. Six
construction companies were interviewed and analyzed, and the data collected on topics regarding BIM
cost, government support, organizational structure, and collaboration among stakeholders. The outcomes
of this study are categorized into four factors: Financial, Organizational, Government and Processes. It
is evident that full utilization of BIM implementation on construction projects has not yet been achieved.
However, firms have increasingly invested time and effort into the collaborative platform of BIM. The
interviews conducted in this study revealed a lack of BIM adoption from architects. Theoretically, BIM
should initially be applied in the design stages and then passed down to the contractors in preparation
for the construction phase. Another interesting piece of findings reveal that some BIM managers believe
mandating BIM, at the current level of BIM adoption in Taiwan, will restrict the freedom to
independently learn and efficiently utilize BIM in their organization. This study contributes to the
development of effective BIM strategies for promotion and implementation.
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