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i s provability

Albstract

Enhancing the estimation accuracy and efficient control of budgets and costs for construction projects is the
keystone of all project management goals. Recently, many construction projects are executed ineffectively because
of the problems of extremely low budgets, errors in quantity takeoffs, poor cost control, etc. To improve the
perception of the problems, the study investigates the current practice and research trend on the cost estimation

and management in each life-cycle phase of construction projects. The main focused aspects here include cost

uncertainties, methods dealing with low-budget practice, unit pricing, quantity takeoffs, consultant fees, and future
improvement of public construction information database. Finally, this study suggests forming a cost engineer
association to promote the establishment of a certificated system of cost engineers, standard measurement of

quantities and an engineering manpower salary database for improving the profession of cost estimation and
management.
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International standard ISO 19650 information
collaboration management practice experience sharing

Abstract

ISO 19650 is a very important milestone in the development of construction for BIM international
standard, it has become synonymous with the application of new technologies in the international
construction industry.

ISO 19650 covers owner s requirements, procurement processes and project execution, then the
construction industry is extremely effective when facing planning BIM project services and manage the project
outsourcing and attain the requirements of quality control.

The purpose of the BIM standard is to solve the problem of communication barriers and information
reuse of the project team, also avoid wasting resources in correcting personnel for lack of training, leading to
project risks such as management information loss and misunderstanding.

This article will use the Common Data Environment (CDE) in ISO 19650 specifications as a guide to
describe how CEC| meets the requirements of international standards for BIM information management. And
for carry out the practice of BIM information exchange management process and procedures, and internalize
BIM international standards into enterprise quality management procedures, then share how CECI| uses
standard procedures in BIM projects to perform collaborative management operations currently.
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Digital Twin: The Innovative Application of BIM
and IoT in the Building Operation Phase

Abstract

Digital Twin has been commented as one of the top ten global technology trends by global authoritative
IT research institutions for three consecutive years in recent years. This wave has blown from Industry 4.0 to
the construction industry. The digital twin is based on the BIM (Building Information Modelling) model as
its digital clone. And with loT technology as the sensory nerve, the two technologies can be connected in
series to extend many application values.

BIM technology is mainly used in the operation stage to continue to use its engineering information
to the maintenance and management stage to give full play to the value of its BIM information. The V3DM
platform developed by CECI has been verified by actual plans, including:CECIi Building, Fengshan Station,
Bagua Mountain Tunnel...and other projects, the Bagua Mountain Tunnel maintenance has been officially
operated using the V3DM platform, and has been listed by the owner as a tool for evaluating the maintenance
performance of the manufacturer, showing its benefits.

V3DM (Visual 3D Facilities Maintenance Management Platform) application engineering data is part of
the static database, and we have been thinking about how to assist facility management more instantly and
intelligently. V3DM visual facility management platform combined with |oT (Internet of Things) Technology
becomes an inevitable result, which is also the current development trend of information and communication
technology, and it is also the digital twin of the current development of Industry 4.0. This article will use the
experience of the CEC| Building and Ruiguang Development as the experimental field to discuss the process
and benefits of the integration of loT sensing equipment and the V3DM platform. The development of the
CECI Building integrated monitoring system and indoor detectors conforms to ISO 50001 Energy Management
As a systematic energy-saving management platform, Ruiguang Development integrates seismograph sensing
data and structural simulation for structural safety analysis and develops into a structural health diagnosis
platform. Through the visual BIM model combined with the information integration of the loT sensor, it
provides virtualized and intelligent management services for building facilities, and provides users with a
more intimate, comfortable and safe living space.
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Application of Deep Learning on Crack Image Processing: Development
of iMaintenance System for Structural Health Monitoring

Abstract

Structural health monitoring (SHM) plays an important role in maintenance stage. One of SHM tasks
is to observe and recognize surface cracks of structures during structural operation and maintenance. These
cracks can be treated as an indicator for structural degradation. Moreover, image processing and computer
vision have become more popular in engineering applications. These two techniques can be also applied for
crack detection and will be the key for intelligent operation and maintenance of structures in the future. In
this autonomous crack detection, the framework consists of image acquisition, deep learning based image
segmentation, crack database, and visualization, resulting in a more cost-effective inspection approach. In
this study, a crack detection method is developed that exploits deep learning techniques and computer vision
to identify crack existence and to further perform segmentation. Images obtained from tunnels are employed
as the database. A deep learning model is established from these images and associated crack characteristics.
Then, the developed method can locate and highlight cracks in the images. This development can yield the

periodic inspection to be more intelligent and autonomous.



i e ‘oo‘

T8 |No.128 | October, 2020

PR » BAKREL
EXIBEEAATRIN—R - PEEMEEN
Al  RABEFRBEBRRELE BB
R ERHE MERCHEEEES
ETERABZRGERKR - ZIAME X &
BREANMADEER - #EBEEALIEZAN
DERE(oT)EFBENERE  EEEERR
(iManagement) 2B M4 » BUBREZSHER
METHABR2ELR  BHEESHE - B2
BERRET el - SREREESRE
BRERBERERREPEMRFAR  WEHS
1o SRR T RYE - IS EMEEHR
{5 A3 1 BRI AR M 0 BR BB PR R L B A
D BREERE AL TEECHKBE A
BEZEGBURETEK - ROFNARESZ
BRBCEEPBEMTERR - BMARTEH
H (Unmanned Aerial Vehicle, UAV ) &8 EB&
HEFRBAM - EAEZHEERR  AIHEA
THEZAISEY » BICERKR 2 I8
MRS BB SRR MBI » EMEA
BERBEN T2 AELIBRRBER
Pl HEEAIRR BESERERCESHE -

8 - BR(LHEEEE

EREINEBRTLUDRRE » R
st HEL ~ MR IR AEREER - MAERRER
MBEYSanER  BRIABENERFRE
BECHEERATREZEIOOEMN L BEREH
# BEVTRARSARERRMXEE
=OMBRLRE MHFERE  SREM4R
EBIRE > B TYEFRBEYHZ 2T &
RETEMRKRIESR BRI REL > HE
MAREHBI TR EERR2NEERT -
PUETTHBNBETIR - #E T FLEFER
BEBMNSTEK  HERAREAENESHER

2 M2019FREMRINRANBERER - H
REDRARZ BRI AR KR ESEHBRE
ZHBEN - RERLREER ERR—BH
LRG> BBESHEE  BRER
B LUAEREN2EnBNER  BR -

—  FERBNZERT

ERERMNZ2NENRUARAERS M
ERNER  EFFEBAEEBRINERE S
BIATERE N (AEBRRA N HRRE)
RRAEAKBRNENRBAFERAESR » a0
BER - BEHE > WREBFENRAATRN 0 B
REBEEER - LIBRBRAERED - B
BREARERHABI  TELTEMBEREBR
#E RAEITIE DT - DERUB RIRANEF AR
JIRIERBMHLER  BRATERGCRE
BEMERTRZRMRECNTT  WETH
BHEMBRINNE  RREHEEHRER
LIfFRETAR RS -

= BERRTE

BR BERANRIERKRERBBXER
EERHE B2 SEREARR2ER
BT REMERREHRIFERZ 2N
BRVIRA S R > AEZREERK  BXIR
RARLUREIMSEEMAZ B8R LS
REZRERIMNENNFTHEATETHE
PIsEpkz 2 EeHE - BEERFEEGRE
B BERRBRENADMERERA
It R BB KA EEREERER
RARMEERREZMCNERER  AABXR
EEHEEZS2  TE—SFRERERSS - A
RIEERWAERBEERBEENRER - BY
EREZERABFBASEL EVENR
BHRERANSRIALUNERTRE  HE
MAMRBES HEEZRNER LG
TR G ERMAEEZEEMERE(Building



Information Modeling, BIM)LRZRAEZEEA - B
Sh—TH A FRENATEEERANLREY
M5 MABEREEH - TERERERI
BEDE R T 3w A - BINERRRE
- BRIEAEEZEABB KBRS -

2 RITRIER 218

BT RAsBEERAGERNRE B
2BEBML - WBERAERERE > IR
VBRENTERE SREFTEMEIREMK
BETARHAB - 3—70ME  BER KA
BHAFE [1-3] BN (ABBREELER
g PEIRRERRAFTNUBRR/E - A
T BRI ERRMNBEYREEERAR
A - IRRRASASRAREFIRE
HEDR - BB R DURTBALIMR BRR S H i 8
B ARBEYEENAFULBAERBA
EHR - ALEERAMNERRAIAERGZ
BEXRE KBRURAR  FERBABARMG
AFESLER  EMTEEENBELE 8
BUETTHERERE - UTHERTKIE R
REERZR I R AT/ /A LA A o

— BT R ERE

ARNMBEEREERRKERRE  BE
HRAILIEERER L2 KRBREZFR
ERAAN  BERRrIfRELIEMALBRRR
B ZXTRMEGHERE - NRLRAMY
RAEEVNERERGBMEER - BEEE
FEENTEER - BE  IROKRSEHN
AMEEREEEMYE  KRNZELIF—
— S AR RBA Rz LA A e BB ERERY
HERZMSRE - &K > BRIUBESER
KB eBEERR  (ARBRED kMR
HE) PR B R R - T2 AR B i)
R AREREOBM  BRBRMNE  BEE

BAEILE - BRAESERMS - ABAA
MBREMEL > MM EERZRCESE - &
®oBRYHASREERARZI  EHER
f& ~ RIEFARFEMHLUTEF -

= - BEpfbiinsEiEs:

BEENERURARA/RRES » AR
A RMER  BEABREHNES DR
BRNER - BRATKRARNEEHHE S
LR AL - BECERR D H R
MEEXRRAFSFEREEE  KREYMN
AHETER - BEMETRED 2SS - 5
MEERRKRAGNE SRA &S - DUE
ATRITEHERD - BENREEESSREER
S RBRERRERE AN - FEHUAV
R A BELUIRIT B EN - B1TER
HZAERESLEHE

B AESRERE&UIRMAY
%R

REBEERANEGHHBERBRAKAE
BT L&A (Convolutional Neural Network,
CNN) - REFANEEFHNREZETERE
#HEZLICNNIEREZRRE - HAERBENHREE
REARIFNEEIRINGE N REABERER
FRBXEPEENI D  LIEEERNF XK
EHRAVES - MallR L RNRE 248 W
BEAGPHNARMTE » &I E (Image
Segmentation ) ° MELAABHEHBRE @ RE
BENEEZERERAZRS L 2LifZhaok?
2019 R B TR CHBETER TRMAE
P [4] -

BEABNSMKRETRGMHEZRE 1R
RREEENELZENEMBERRR MR
PIEBZRIE D HLUSSREETIRENAE =

i 4 ‘oo‘

ik 3555 Pt

No.128 | October, 2020 | 79



i e \oo\

80 | No.128 | October, 2020

EREFRACSHR  MREEHFERERNHME
BERAME—SRERENFERA - D28E
HEERAEBANNE > BURESEREN
HENE  RUBINERBHERABFER
BT RewTl - FEMEBRET -

— ~ RARIEAR

MEBEREZ2BZEI R AX[EE
TUT=EZBNEAIMITER @ FEEE
MBI  AhBERBERFNERE -
BUBHNEE (transfer leaning) ) EEERE
B MABBENERIIREREET R HEK
R RIRFHBIRE BN AR ENMENE
B EEE - AT ¢

(—) BE&8 (Object Detection) : Bl#&
Y248 (Object Classification )
M EERL (Object Localization)
BEAHBREESEENYERS
HIERES - URHZYEEAM -
FRANEMARNTIEBREDHE
(Bounding Box ) OV BEANRSY @ 8
g AR B R 0 BRI &g AR 21
BRMERIMNAE -

22| (Semantic Segmentation) -

Bl ARRBRERG  R—BEXRHD

(=

iR RERE—EGZEERED
R RE—FEEEERNR—Y
BN RFREEE -

(=) EBIDE (Instance Segmentation) -
BRIMITH A EERE AR B iR
AEITEEBRYHE  BHRIERY
BEZTNERSE > BIRAE B R
MNER  BEEERRANEER
BRI TERIGE R - HERYERAN
WEE - BRI BIRTEREIYRNE
#% o MEHRNBRAE  BEFDEIA
et HE ER—Yie s ARER

- BRRIERREIRN
SRMKHEBTAEEERES  BEK
BEREREBEMENFEIENEESD - e/
FEPETOHDE  TEEHERANSEARR
N FERREL - Al Rom/EREESEH -
HEAERSBEAKCHENEAESERE -
M ECNNE R ZE IR —B% (backbone )
L+ ZNResNet » MobileNetSF » ER R FERK
ARMER - HHBRBLENEEHERE  IF
Ko BIFRELEY "BEPEEEER, (Neural
Architecture Search, NAS) [5] BIEUR AT %S
ISR - NASNetRH—RIIEEEE MM
B FIFER(LEE (Reinforcement Learning) 3|

(a) Object detection

(b) Semantic segmentation

(c) Instance segmentation

B FEHRRETER  HP@BERRA  0FHEIE  OBFINE



WAt BRASEEEELEN BB
ZESERRBARMAKEE BAREELNE
BREREBESELE  EHROEEHN B SR8
FRANENTER @ STk B IR AT H
1% PINMBEEERNEENE « BREKD
b - HEBDEESE - NASETHEERANES
DEINTAF » 2B Google DeepLabBIFx + FAE
2 Auto-DeeplLab [6] A » BIZHNASIERR
DeepLabZ FIERE - FHEEMEMDETEARI
RINERT » (heeE RIFRIRIR
= LIREEAEREC REBBEE

AN E SRR N BRENBET R
2 WIRAKSHEBETIREU N =ERENE
ENBRERMERIIRERSE » WIETREREE
B  MEIh D BB LISCER R ERNDE
AR B REWNE B NE 2R o MRE
o IFHANRE A D RIBIF Y RO E
ERDEILLBESRAE=—EREZEHZE
Bl ADeeplabv3+ [7] » Faster R-CNN [8]F1Mask
R-CNN [9] °

#BA @i

B2 KA REE

Deeplabv3+AGoogleR M BlREEE
BROERE - E{EHMBEE RN RRE—
R FEEMANREE S — A58 (encoder-
decoden)EBMEEDE - ZRERE (astrous
convolution) EEGEESERMAZR + £E(E
SEEMRE I (receptive field) BEX » M
B REIB R » Deeplabv3+IRZEE R FIE ML
(Astrous Spatial Pyramid Pooling, ASPP) » DIjE
YARIRTMZRERENZ REREE - MR
Wes — ISR EER - AR LIFEHZHIRT
SRRV R 2 WER - ARISES AR A N A
BRIEIRPNEHIER  EEEHERS
BEWMNDERESR -

[RE

S AR5

MaskRCNN
mEER

Deeplabv3+
AR

BE-l Ll
NNunae

B3 WAL R

A T \oo\

No.128 | October, 2020 | 81



82 | No.128 | October, 2020

Faster R-CNNJ3FIAEBE&E 2 FHE
(feature map) EFEHIRA B R A RREFEMNE
15 B ASEIEZIRegion Proposal Network
(RPN) A ZEr B E ARy (BIRE)
A REZENE - BEIBAEETRY ENELE - XU
BINEnBERATEZNEE @ 53 BREN
BIREERR

Mask R-CNNAsFaster R-CNNZ ZEf# » & T 1R
BFaster R-CNN¥ B 204811 B EiE RS E B 1E
s L - BIMIANES (mask) BH BN
X EENEZED EPDeeplabv3+ HEBRE
HETHE 0 RLRNAETERRITERPNE) F HINER
#E - MmE—EnLtaaFT ERREME
Bl EEE LD BB DS » Mask R-CNNHIFE
ITRRETREM SR -

BEET= » Deeplabv3+ » Faster R-CNNFA
Mask R-CNN=ERERBIEBEMAREL
BEHEEENARE  WETLHRENMDM
NRBERE © L5 LR AD BB GoogleA
FacebookPFTIE M FA B AERE » HiE LRRNAR
HETE  AUHABFERE-BERAEFERME
B BB ¢ M LIS BT 3RRE N =k
BZEEBRBREER  LBREENETEARE
RET  BRCHRKRIFERE °

{h ~ RESHFERATHK 8 R 2

HBRFRFRBEYNREER A
BEYNLEMBREERRKEZ K8
BREWNE > BRENE—FTNEERAS
REMERE - RAXNERCRESERUNE
SRR BB E N = BENATMB B R R HE
AR - W B REIT LR - AXE R
EEFNARESERIETF BT -
Mt AR A B E & RS RIS TR ERE
B BEAIMAZRADEEETHA K

KGR ZE B EM LD TREEBE - DUKIGTEE
T3RRE RG] » ASCFTE A MR H AR UK KB
BHFEMNERAIATRE4S - AEMask R-CNN
ETTENSYE > REENENSHER  ER
B HRMNBEITESTRANER @ BN
BRIIEINEREE - MU=RBERM  F
B# H #AMask R-CNNZ BEIE S5 202 €1 B LI
BEAERMBESFT - BEE—RHE  WEREX
BARBBISTEET BN ERESIAR (49100
KD EIMAARER0R=ERENEETI
#® o ARFS ENEREEEEEREN
BE  IRAMENEEEEA L —REKE
BER  EEMALENERNENEELE
Bh TA2RmfE o

Rt RE2ENREBREN R LN
B BREERSERBR MRS R ISR
MR M EIA - ETDMN - WHRFE
HIRAZERBRRIITE -

— BRAZEUS

HBABHERHHBAEE  RYKRE
BENE  BEMEADEMERBREEN
HE - BBAMKEREREMEBRFET
MG E @ HERENINERZRHEREME I
BHINAR > MBRANEER - AERE S
EHMERRNEREE—RA L - TFR  F
EEENERETRY HiM AN - RERER
—NEREEMHFET BRI REBRE
& BRRAGEE RESE -

—  1EETERIRED

B BIFFRR IR BN R E E R B
Bl FEMBERBOAE  MRIRTIEE R 88/
SEERA - WHEBFTEEXALHRE ¥R
AR S RN TR RENLE - B
LHBNEZ RS > ERBIRENAEEE



3

i

B4 T3 SEER B D BET G LHABAR

No.128 | October, 2020 | 83



B> =&EBEMIEEXGIHBAR

B BeEARAEE  WREADEREHN
XK - ERAEMEEE LMEEANBEE
ZBRTIMRETH  EARBIMEN ¥
R R BB RR Az ATREME S RESE N Y AR AR
WIBRAEN RN RAHTT - LIBERRBERET
BIE > HREEZI BB LB B -

BEER  WARBE=FENER ' 5
FRASEIFENE S EMAREBEH
EARREEAABHTMARSANAER
R - BB IR AURYIZ(LRED » =X
BEANRGESBY LR AR AR S —
(BB RAITE

3

el

(=) BEMMNTE R BB ER R R EERMAL
B RIRERERITRNARR - S&

e CARIpRRER - BT IR S ARNRBBEENRE RS ERERK

84 | No.128 | October, 2020

BEETRENRIGERR = RERER -
RRERANRER B S HIGEETREN

R A RERAENF PR EA R HITE
ARREBLFER  BERBAVEMIELL



M BERGTEXENTETHREERN
IPEER - ERPHERER -

(2) FHEBRERE R

TERBRVIBIET - — Uit T 48 Nshd R
R RA B - BRI - (B T8
REREEERENDIMENY - R H
BRZBREENST  EEHEENHA
AESRINABEER - DULBMEHRAER -

P« RIEEBENE

REBENRESGITEFMNERTEN
HEZBERIIMENS  AMARMNELL
TEB B ENATMERE) T 2 AR BRI AR
R > FitR—Z2ERRRAENREELE
RAREMERRNBEY - BHHERRNBE
W) WAFREHIEITEIRER » &
RRR > ERANEE CINAZS B8 BRH
R RESEEEIANASERZE8 B RN
R RSN ARV B AR -

— BRI

HERBEUEARBAR EBTORE
ek RABZINHESMRAERERAAR
RBIEHETER - KAZAERRIE > AL
MRENZEAMENZRL  NEE  RE K
B TRARRAERRATHNIEIIRE @ £F
BRAEXERE  NRANDT REFER
ezt o BRY BRMRARFR  REEF
BT RER BRIBE U ENF RRITAE R E
ERVENRAXZEMEEERLESD AR
EHRAEES  AKBENREENBE S
i BAIENRESR  EMBESITEY
M8 -

— iRBLESERTR - RARER

REHER R AR A ARl iR E
MARESEBHBNE  BREIGEREHAL
TRERR > LRMARTHRRASH - BHEH—
BECNES TS M —K > RYZBBER
RS MR A BENREABER - T8
RERLBENERIBL  ERREANMNEN
B2 EEEERERENRAER - BN

A T \oo\

No.128 | October, 2020 | 85



i e \oo\

86 | No.128 | October, 2020

B7 HEEHRERE

It WEEAREE LERANRARE  DER
M—RABESR - RELNBRTEREE
HENERTHEUREEERYeL  —5
HERIREZMER  HEEXIEERE—RE
7o BINTY BARBEYNREN R > IEE
BEREINAN  BRTEMERHEBAIK
BiRy > LEEREYSHERRERER
=

A
=]

2L~ 1

BRIFEEBEERANMER GBS EEN
EREREBREZN65-T5%MRARBE
ERUFERNEBREN Y B RRA o
HEARNEEDEL  REAXEEER -
MHBEZATLIIA S D ERE M R & MR R
3 FREGEERZIEEN RS o RREIL
MEENENEEEERER » TRMFEEF

&
auh

RRECNEE LEHS - BARBEYNE
BENBRREE  WRAREENE  ERE
MRBERAIKREENSLHBER  LER
EEWEGERETRIMA - MR RR
HZRMY -  TENEELEFRURKIRESR
HHITA R ERTERRGED B LR
MBR » BEERENERFREHETRED
BBIEED T - BIUAEERREFHEEY
MERZ2EER - BEERBESIRTE
BT > BEMtEZERAREHTUCRTHKRR
A EBAENEEAR S WEREHE
B A BIR -

RERRZBRERIBEEEE otk
R RELRZBE - AR E SRR
KERERNAKTRER -



M~
[ce]
o
Y]
o
39
e
@
o
2
(@]
<]
N
~
o}
=




aesdnt | QD |

e
=]

i

| o | 2 | |l
TECHNICAL REPORTS

InSARﬁﬁﬂ kR
| Mlﬁﬂ&iﬁl 5

etic Aperture Radar) * InSAR(Interferometry Synthetic Aperture

z5(Corner Reflector) » GIS(Geographic Information System) *
neland Safety Monitoring Platform)

i ST T G NS

RNF]/ IR ZEEENER & =TI (Huang, Tzu-Min) @
| LEE R ER R AR /B ZERE SAAD #9BE TRERT /5555 (Chang, Chia-Che) @

b 5 o PR TEEHRNBRAT A TR, FIE, R (Crang, Chia-Shin) ©
. i 4 R,/ KM, T2,/ R2HEF (Chi Chien-Yu) ©

88 | No.128 | October, 2020



fEm =

BEBRESFNIENGE - BEARMEFRAKERYE  BHITENEE  TEKEHEAH
EXMETEEYET ~ BB HEMHETIENARED  BTRFEEEELETNLZEMFAEEEE  AFRERFM
IREIZE - SRAREERE AR AIIEMHRGEETR - WEABEXE « ERIERGVER » ZFT
RER - REFHEMIRT - FEFISIAREER ST @ IMEEFEL SHSEHIEE T SRM(Multi
Temporal InSAR, MT-InSAR) » A SR G BET LS HRIEN A - TENRESEEERREN
FRFIE S AR ALEAMRIEE - H'E R AEE S | SBAS(Small BAseline Subset algorithm InSAR)
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Application and case sharing of InSAR corner
reflector

Abstract

Due to Taiwan's special geographical location, typhoons and earthquakes and other natural disasters are
frequently encountered. In face of threats in this regard, the competent unit take the safety of disasters as an
important consideration in the process of design, construction and maintenance of their public facilities. In
the past few years, remote sensing technology had been developed rapidly, Synthetic Aperture Radar (SAR)
satellite plays a key role owing to its capability in detecting subtle surface changes and the advantages
in all-weather and high-resolution observations. At the present day, Multi Temporal INSAR (MT-InSAR) is
developed to provide high-density planar surface information and centimeter-level ranging accuracy. Some
popular methods are, for example, SBAS (Small Baseline Subset algorithm InSAR), TCPInSAR (Temporarily
Coherent Point InSAR), and PSINSAR (Persistent Scatterer InNSAR).The EU Sentinel-1 radar satellite image,
corner reflector and PSINSAR method is adaped to monitor the engineering structure and its surrounding
area with new remote sensing technology. In addition to confirming the deformation state of the structure,
it can also observe the surrounding geology that may affect it. In sensitive areas, relevant information can
be used as early warning or reference materials for subsequent research and countermeasures. At the end of
this article, three INSAR corner reflector test sites are used as examples to illustrate the use of reflectors to
enhance the reflection intensity and application conditions.
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Integrated application of PMIS project
management system and emerging technologies

Abstract

In the new era of project management, It is necessary to make good use of technological tools to
facilitate the grasp of construction information to improve efficiency and execution performance. Especially
affected by the new coronavirus epidemic, zero-touch operations have become a future trend. In the past,
the engineering industry handled engineering project management business, it mostly relied on face-to-
face communication or on-site visits to grasp the actual project situation. Now it is even more necessary to
learn how to overcome the barriers of time and space. Through the integration and application of emerging
technologies, it is hoped that personnel health protection and work efficiency can be taken into consideration
and the efficiency of remote project management can be exerted. CEC| has engaged in the research and
development of the Project Management Information System (PMIS) for more than fifteen years. With the
goal of not interfering with the operation habits of the construction site, and for the purpose of centralized
management of existing report information, the system automatically captures, transposes, and integrates the
project management information required at different levels. It further integrates mobile devices and network
communication tools to develop mobile applications for inspection APPs to accelerate the information return
on the construction site, thereby enhancing the convenience of construction management and the real-time
transmission of information.
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The study of Digital Innovation Application via
Construction Management-The Case of Taichung City

Abstract

Taichung City has risen to the second most populous metropolitan area in Taiwan, and is expected
to generate residential, commercial and recreational demand in the future. Therefore, CMP Group plans to
promote the development of residential buildings in Taichung West District and introduce the internationally
renowned InterContinental Hotel (InterContinental). One church and one art gallery are built in the base at the
same time.

The base is located in the essence of Calligraphy Greenway, which connects the life circle of Taichung
Science Museum and the life circle of art museum. After development, it can not only satisfy residential
space and provide high-quality residential environment, but also improve the living functions of the district,
revitalize the urban image of the area, and provide Taichung citizens an open Green space and art space.

Due to the complex membership, numerous majors, and intensive meetings of large project, the efficiency
of project management is very important and will directly affect the success of the plan.

This paper uses a case of’ CMP Midtown” to discuss the purpose and benefits of digital innovation
tools in construction management.
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The Result of Informationization for Supervising
Check Form with Relational database and Mobile
Device APP (R.0.C Utility Model Patent Pending)

Abstract

This case is a systematic research and application development case. It uses information system and
equipment to help supervisors to use the mobile device to complete the form filling, and quickly complete the
form statistics, track missing items, and standardize the data management operation procedures to standardize
the database to implement. management. In addition, the system is equipped with a defensive function, which
can reduce the probability of mistake. The system can also store photo taken by mobile device camera with
each check item.We already completed the development of this scope of contract, including system analysis,
database schema planning and establishment, web application and mobile device APP development.
Supervising engineers can use mobile devices to complete form filling, form statistics, tracking failed items,
and output statistics form, which can reduce the chance of mistake and improve form management efficiency,
thereby enhancing CECl's competitiveness. In addition, we make project plan linked with time schedule and

daily report to quickly view the Scheduled progress and actual progress of each main item.
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Integrated Improvement Package for Rural
Mobile Services

Abstract

Insufficient mobile service conditions in rural areas, Essentially there are problems of scarce supply, scarce
demand, and scarce resources. Traditional public transportation or Demand Responsive Transit Service, It is
difficult to meet the two conditions of people's needs and sustainable maintenance.

Facing the problem of rural transportation, it is necessary to break the old framework and reverse the traditional
supply orientation, from the inside out, the inherent pattern of the group first and then the individual, Change to
demand-oriented, first individuals and then groups, and develop an innovative service model that "local demand is
prioritized by local supply”, to break through the past difficulties.

This set of cases can be regarded as the specific implementation concept plan for rural transportation issues in the
transportation technology industry white paper.

There are many innovative ideas and practices that require testing, verification, and government assistance to
loosen regulations. Because of this, the whole set of cases has great influence, innovation, and dissemination
power to change the current situation. It is expected that all fields can participate together.
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Common Deterioration Found in Concrete
Bridges in Taiwan — Substructure

Abstract

The operation stage builds the leading period in the life cycle of bridges. Several highway bridges in
Taiwan are getting into their middle age of design life, 25 to 30 years. Extreme traffic flow, frequent natural
hazards, or aging construction materials usually threatens safety and serviceability. Bridge maintenance
and management deliver the prompt enhancement spot in Taiwan. Currently, visual inspection is still the
most essential and accessible approach to know the conditions of bridges worldwide. For bridge agencies,
bridge inspection contractors, and quality assurance companies or organizations, the first key concern is
to effectively identify the in-service level of bridges through visual inspection. In this paper, the relevant
bridge inspection findings are collected and reviewed during the audit public welfare collaboration period.
With an emphasis on substructures, including abutments, piers, pier caps, and foundations, the common
types of deterioration and their causes on concrete bridges are classified and shared for bridge inspection

professionals.
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