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Albstract

Building change detection is vital for map updating, urban planning, and land use management, ensuring accurate
and timely spatial data by identifying new constructions, modifications, or demolitions. This study developed a
deep learning-based semantic segmentation method, using a UNet framework enhanced with Transformer-based
feature extraction, specifically for the building layer of the Taiwan e-Map. The approach scheme employs an end-
to-end model, utilizing existing building layers, pre- and post-event aerial imagery, and digital surface models

(DSMs) for comprehensive change analysis. Experiments in the Hsinchu area with 25 cm resolution orthophotos

and DSMs trained the model on 22 maps, with one additional map for independent testing. The proposed method
achieved an 80% F1-score in detecting demolished and newly constructed buildings, demonstrating its efficiency

and reliability. This provides a foundation for future applications in map updating and related domains.
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BENEEHAEWAZEBHAE I
EEEEEAELE  EEREMBEEEER
IBEAMAFNHEER  MENREANR
BNERE  MENEZEERATELCNEE  HIA
ERRIBENEEANE  METRAHALIR
NEERTTE - LB BB EBER BRI
HER IRt MREZEEEAEEEBZE
£ » WEtEEHER(Precision) ~ AE1ZE(Recall)
F1-Score X loU(Intersection-over-Union) » ATLEE
BRI - ERBEABEDTERERER -
TP(True Positive)XZkR AT UL EBYIMH - FE
BEBEABERZRE ) TN(True Negative)ftik
ALB BB MM REE BRIV
B WEMHARBRER A RARE
WBE DM 5 FN(False Negative)f{zR A L&
B REZBRAMERIBE ; FP(False
Positive) AR A LB L EEBYH - RESER
BRI -

BREANBETGAIEAMERARNA
' D RIREIT(Pixe ) R (Object) + HEFA
BT - (MEIAFTNR/NTHETEER
R EREGTT - AT 0 MRTBAIS R A
HERE 30 BZBITHGERIERTP) - 21178
AFEREMEREA B AZETEARR
R(FP) - MMRTEAFERRABZEER - B E
BEEEE  AZETHEERBREN) « (2)¥)
st BE BN R/ N EBE T —
B Ht=aR—EBEANTLETBEEM -
REEBMEEZEBETT  DIcUHEBTEENL
Bl DHESBETESHAER - 2RIV
BEXRANPEE  BRERKINVMERNZISE
BAE(TP) o Rz » B IoUEBR/N\RPIERE -
AIRERBAGEREAMBEREARA - ' AlRRE
(FP) - ZIRIcUEEE - B EIEKEEE © A
IR (FN) ©

REFERR

1 Accuracy

(TP+TN) / (TP+FP+FN+TN)

2 Precision TP / (TP+FP)

3 | Recall TP / (TP+FN)
4 F1-Score 2 | (1/Precision + 1/Recall)
5 loU TP [ (TP+FP+FN)

B SRR

BERAOMBE=ZBEARMER  BEL U
E-BRFREFABETETRENE  BIE
REBAR@WA SRS ZBEARNS 1M
EEERIMTPRECERNERE - XM &
EHE—BITETH A EER AR REAIR
ADHT > RAEET RS DG ERET
ETRENE  E—TONEBNHHARNY
EERENRE - &% HEER22EERET
2HUENBESN > LREEEEBXNEE
BHTZIER

KR EA 2R EAMBNES K
REBEMPER  BRIIRERREEEB00%F
EE2ERY - R TRARIESHEEZESHIRA
EBRENER  MEARASONMNEREITE
BB (Train) » HBR20%MERBIARR
# (Validation) ° BIl#REKBREBEBNERRE

(Loss Function) ¥ TNEILBINERER - BIR

RRIVRSE - AR R E N RE I F 25 R
150{8Epoch * EHIIRARFEBNIBE » Ly
BB BN R RIB KRB IF 1-Score R R EE
HtH EFRETRBRER2HEEIRET
BIRRE -

SEARAGIRE > HRPHH —BRS
HAEMRAZEEIRNBEIIRZRETREN
ffi o WA BRZEAERBENRREBREENZ
feae) - EARAEREZBNER LR



EREMA SN - ERABEN G EH
HENEAERRASSPRENERE T
EmEERAEARGRETHRELRAEN
1 - BRRREREAZLEE

—  BTRE R

FEEZBFEIMEANENRKRAEES
AEFAB (RGB) MEEHRER (DSM) - I
HEENNEIHEESEN (Map) » EBRRTE
ARBBEBCNEEL RN - LHERRRE
SIRAEDENCEREZEER - MBEUEI R
RA QRSB R (L - EM
BEENNESTRIARNRERS /T2
ML AREREEHNRE - ARRETT
ZRARMAES (1) BEEAERELBE
FRER (RGB+DSM) ; (2) BALIHERBG A
HERLEIME (RGB+Map)  (3) BAZK

3*2 BIARZIR S E D HTER(RGB+DSM)

G BEMNXBEALEEERELE E
(RGB+DSM+Map ) °

F£—E44E (RGB+DSM ) #EHIEHARIZ K
EEGEFEBMRRAES  EFAXERY
BB EEEE RS - ELEENRUE
2FTR - RS FFERIERIAIF 1-Scoref® Ay
54% + TREML ST 2R AIHIF 1-ScoreBlI 7 Al
Z281% - HR LA S AREREIHNEESE
o Rt ERBSRINEENE LRSS - LIES6
PR - FEREESCEENERERR
% BYIFRHRER BB - g
RET  BERBAENERNAEASTEEBER
REE—ENRRYE - FRlZEHRIFERER
RAZHARRKR EHRETEEFEZEEN
B BARERELENLENE REBE
P IR DRI E B EE B fREERI855R
MBI BB E R EEEERNEE

BITAET (Pixel)

IEHE(TP) 87,688 7,495,839 650,416
RIR(EN) 26,427 68,491 153,435
SRIR(FP) 119,828 961,569 134,595
HbtER

Recall 76.84% 99.09% 80.91%
Precision 42.26% 88.63% 82.85%
F1-Score 54.53% 93.57% 81.87%

(a) BBEBKR

(b) tWEZH

[Bl6 RGB+DSMTBRI B R
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HEEEEHMNEBRETR  SifEER
RAANRNBEEER  JAt > FEEEEE
ARBEREF  AINAENNEIEEESBIAE
REEZERIUNMAER  LRSEEER
MEE - At AARFRFTTEZBERASE
(RGB+Map) ' KRR GEAINAEESLE
MESE—E  DIRAHAEERERENHA
BE - RERINBEIMERET - ZHETE
FERERIRIF 1-Scorete m263% @ TN A E @
HIF 1-Score B ZZEZ99% ° 122K A BIHA Hh B 5
NEEZEMRE T EMBEATRNEE » FA
HEERUEMNHBENER  BETRERAR
BEMMELMRE - ZETHNERT » 12
FEERSHEMEERN -3 BrHEARSE
B EFNRBESEMEAENERNE @
AZEREME - AT @ EEASRRHE R Y —L&
RAMBER - FRREFERBNABL -

33 BIRIEREE A HT3R(RGB+Map)

LRI ERG B LRER
TREMER  SLESNENMERE]R
FEAL - AR ZWRARHABMERE
ERIRABRHCEMEIB T E G S HARE
B BEESABMEERRNBAEZE °

RIZREFAXLLEEARZAHRER
B ERE MR ALETRERAEFS)
ABREN  LAAAENEBcRANSESE
ERBSFBNBEY - HEHEMRER
(DSM) BB IRERRINNF RN = EZ 1L -
E—FTBEI)BEEBUMENER MR
DRAFEREMNEBER - XARE=EHAE
(RGB+DSM+Map ) =EAHIR AL HERLEA -
REPRSENREA N EELETE -
EBERTRRMKRIFTR - ERIFRERH
F1-Scoref@ F+284% » B AREMRIAIF 1-Scoreth

BITHET (Pixel)

IEHE(TP) 109,064 8,415,556 606,723
IRIEFN) 123,089 76,709 3,038
SRIR(FP) 1,790 33,634 328,685
FHETEIR

Recal | 46.98% 99.10% 99.50%
Precision 98.38% 99.60% 64.86%
F1-Score 63.59% 99.35% 78.53%

(a) BBEBR

(b) HEEE

87 RGB+MapTEBIEL R



RITE99% - BISRTASEINEBREUKRE
BEMRT  ERNBCEREREEEMS
SREARRE  AURRREEEZBRANEERE
eSS

RUL=HAERECER IHEEER
FERTT IR RN IR ERIBE T mER =
RIER > MMABERERABRIER T H
MEZYMMSEEE - At Kl EESE
e EEEEAER  ERERHEERE
ARNES - BMARERRRLR KA
HEIrES SRS  EMRESHHERY
RZEREIR G - IR ERA o

ERUEMERATER - REHFTHE
RE=BEE  EALHETER  BEMRE
WRAHMEREL BV ERBAER  DE—5

BACEBEBAIREE © L5 FRADITERE
ARl AR BR - AT A EAERRIS S THVZ L
HREY BREEBERABNERTSBE
AR ©

= iR

NHEABEETHERBES=BEER
(RGB+DSM+Map ) MY RET T BEE
EEDHENGERERREAKIE (Region
Growing) * #EMMEELENETREERE—E
BT STENHERANGRTEER A LIEE
FEZZEREN) - BEFENAFAZEES
BB LRMEEBLIER  IRIUEBEX
720.1 » RIRIAERIEREWE - BIRIhERAIEESE
B ARBEBARERIGRE - RoAMHNE
EERE  RERINSBEAXEIESIB0%

x4 B RZRIEE D HTZR(RGB+DSM+Map) (& ITT ARG E A1)

BITAET (Pixel)

IERE(TP) 172,584 8,382,485 779,696
Nt 56,715 45,824 6,178
RIZ(FP) 5,139 97,594 153,296
FHEIER

Recall 75.27% 99.46% 99.21%
Precision 97.11% 98.85% 83.57%
F1-Score 84.80% 99.15% 90.72%

(a) BBEBIKR

(b) HEIRE

[Bl8 RGB+DSM+MapTa:EI gk 2
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Pl FHIF1-Score »
BIEREHES R
o

DB NEERERRES

kgm&m (k4) MPHRN (K5) B9
BEDTHRRALIER - AMERHHHERMNE
EEBRR  EMEREXRBLNEEEER -
BTAREEERE  MOGIBERIEHER
B -EEEENTZRAERFEETHAR
[l - BTABERUE—GRTAERET
i RILRESRE ATt R BB S R EREE
SEGTALBESEGRE  RHILBERE
BE - \AHEME - WHEABEUZEDHRE
TURETIHE  FRE—DHNEERN (8
SNETHESZY) » AR RREBER—E

B - At ERVERNBZDEET D
A ER S —EBEEL - NFEA
BINEE - EERNFETNERTRERR
MEE  ARRKEENHEERLERYFAER
= BEVAEAARIERER  KMPER
BREMNEER - At - BTBESTE
HEEFRABENER RATRARRERE
ABE( > MPHNBEREERRER
RETENER - BERRERRUENEBRR
EEREXREANEERGTHEMBATR
B - AW —RFELN > AHRNEER
VB (R R ERIZ 2809 LU L AYF 1-Score

ARYHRNETAFEENER At
BETRSWBBETETEBEDT - EAMSE

x5 BRI RIEE D TR (RGB+DSM+Map) W R B 5T 4)

W #rEt &

IEHE(TP) 88 1,412 276
TER(EN) 29 7 86
RIZ(FP) 11 5 15
FHETEIR

Recall 75.21% 99.51% 76.24%
Precision 89.80% 99.65% 94.85%
F1-Score 81.86% 99.58% 84.53%

B9

BEETHERRER



gAY ZBRAREEZEBE THEERX
N WENE AN B (Median) TR - £ R0
REFT © MEER6HIARST VR ATLIA L > HEH
NHEANBETRALREANNET (TP) » &
FHPHBERANEBER 7 WR I EHEHH R
A EEMNERT AN RBBRANDMH
BERIELZET  #ETEZNEHEM
ERRBF R - R (FP) MR (FN) B

TLAHE  BREPABESBINT 2R 12@&THI3
22 1EGR T A - ERRRENET—MRA/N
BEE - HLUERHS  MERETHAEE
MR BMAE—ENEREA - ARAHER
FEBGITHIEREA25cm x 25cm  EFRRNEBER
N ZRRZ SN FE M RIZER

*6 BRETTERAEREDHPUH

IV S

K FRIREVHNEERIP U TRE
FRZXITE - HGEKRE  HESTERD
DHERNEEBREABENTE - RAEERN
BB TRES B A SR R AR 0 T/ NEAE
MHEABERZBEERFITRK

= 2ERREEME

AEREM22EBRETRII MREER

P RYRANT BELIIRERERANEE
i\%fﬁ  AEMHRE22EBRNEEETD
T o ERTMERBAIERATLIEH - ERARA
BEMEEM (BTAEDHN) E2BEE
PHRRGEREER -

FRE(TP)E T 482 2,790 376
AP (FP)EETT 12 7 2
IS (FN)EE T 3 39 21

*7 2 BB E DT R(RGB+DSM+Map) (& TS E 2 h)

BITAET (Pixel)

1EHE(TP) 4532540 384751442 11855396
TEIR(EN) 1125827 752329 152704
SRIR(FP) 128882 3268064 3812625
HEEIR

Recall 80.10% 99.80% 98.73%
Precision 97.24% 99.16% 75.67%
F1-Score 87.84% 99.48% 85.67%

X8 B BB E D TR (RGB+DSM+Map) B E 21 )

MRET

ERECTP) 2424 39582 6548
IR FN) 796 92 3228
RIZ(FP) 236 57 418
ke -

Recall 75.28% 99.77% 66.98%
Precision 91.13% 99.86% 94.00%
F1-Score 82.45% 99.81% 78.22%
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1
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KIEFRZ2EBNETABEINER @ &K
AERAER (RGB+DSM+Map ) ° EiEERT
ART @ FER ~ REMHE=HAINEE=ER

(Recall ) 23%80.10% ~ 99.80%F198.73% °
MAERERE (Precision) 2BI&97.24% ~ 99.16%
F75.67% ° F1-ScorefVEEBER IR » NEHER|
NEESS » E5199.48% ; L2 T @ IFBRE
BIBIF 1-Score£587.84% » HELARIAIF 1-Scoredl
5%85.67% ° B RGRIT A EAEERINGE
ERBFFEEE  BHEFBRNFTEER ERIFH
AR -

S—HH ' RKSETTHEBIURZXERET
NG EETHER  CRERNENA
& (RGB+DSM+Map ) ° FEHNRFTMEF - #F
R~ ARERFEERNBRED B AT5.28%
99.77%M66.98% - ¥EHEE IR A5l &
91.13% ~ 99.86%4194.00% * MiF 1-Score Bl &
82.45% ~ 99.81%M78.22% ° BT 48
e D FHEIE AR B RIRIF 1-ScorelTBERIF

%9 BEEINEEREERL

BEHEE » 125199.81% @ BIFEMFEER
f9F 1-ScoreB& R A& T ETAE ©

mAMs 2ER22EBERNBESITEA
™ AEERNNHBBEE RS © FRERIR
2 MHBERINFIBBEEIRRKE - E&IE
MAERARTEREENEBRERERIE
R RRMFTIEE ERRAFEREENIFH
BE @ BBRUERR M B IMIBIREER
HE— IR R HBAREE -

N EEEBEANEEENZER

FEREBEANMERRARHBZBETT
ZRESTEREEERBX > EREMALUERLE
BB SEIRF AR - RS - LIEE
RETEEEX (AE2BRRAERLME
BREUE) - WETLLEDHT - ROPFIHTH
EEEAS /TR EERMNBBRLLE
BRETMEZEN MR EEAHRRN

ZEER ZRER
(SR (SR

BB (%) BBR(%) BB (%) BBR(%)
96224072 13.24% 13.41% 96224091 5.56% 6.07%
95221049 6.94% 9.03% 96224092 4.67% 6.04%
95221069 8.41% 8.99% 95221060 5.01% 5.62%
95221099 5.46% 7.49% 96224062 4.68% 5.54%
96224061 7.38% 7.48% 96224051 4.61% 5.31%
96224071 7.07% 1.29% 96224082 4.57% 5.27%
95221070 6.91% 1.21% 95221080 2.19% 3.86%
96224042 6.82% 7.16% 96224081 3.26% 3.67%
96224041 6.56% 6.94% 95221089 2.09% 3.09%
95221059 5.98% 6.91% 95221079 1.99% 2.67%
95221050 6.12% 6.55% 95221090 1.72% 2.37%
95221100 4.40% 6.22%




BB R R

o

REDTER > BBXRENBE RN
s EEihE  REBXED13% - BR
BRY it RERZR MRS MARRLE
AVEESE - ItSh > HAERAEBERFTEHN
BRREMEENNEBRAN - BRANE
BYMARESEBRRERR MR E ML
BE - AT AmiEEREREHF TSRS
BERE - EIBRITI5221040M B B& LR
RLEL FETEBEIGEROBENL M
Elf89522 10998 RIER M T8 - & 7828
BRIRIZEREM -

7 - BEE#EFEARIR

EEEEBa8LEANBEINE
AMREAEABKETESR » SERBUE
T0FT7R o fFEAR » SR ELTRAI B X = AR [A)
RIS EBIGETFTE - EIlRERE - FHRA
REBEEFRLFERE - ATRBUKER  HRE
F22BBRNEEER » BLEEEEHRIK
1,048,575{8512x5 12 KR/ @i, » K248 150(8
BRI - LR 16/ BRI
MERBIE RS A E—RATH AT o thEE
BEaERN Bt ARRER K@i
ERETBEAEE  AFLEIIRENAIRR
ETEBRENNT - ARBERREE NG
Bh - HEBTRRIARF - HTEBERTS
A A0H - RE22EEIRER3INE @ &
AITERAY 154 H ARMRIZB AT - TRARES
By AT RASBENNGE  FEREE

3210 AHFFTE R BIEARE

RRAVT sk P B

AYH BB S B T T ERE B IRIRSTRL » e —F
ReEEtEBRIEMNEREE -

fam AR RS

AMEECAKMEHZ HELHEE
ARG RERBENRRY LTS
ERRETHERYBERILIEEEBEM
LREDAFREEERMERREEZ B
Al BERRRBEEEE - BRI - AEN
MESER -

E2ENBETET  BE=BERET
SRMRINTER - RAK AR RERIRE
AREE - ZEE0%=mRENSAEE - Rl
BENREMENEERERTAASENE » 7k
BT AAR AT RB0% B E - BRRIEE AITER
™ ERZBEARMEENEERERERE
B - REBERAVEREMATSEE -

EEAARERNETEEEBONT
RERETR - HOSMERMAREL S » seERE
RITFEEENERE - EREMDSMEH
THERESM SHENESERENMEMN
UM B ESE MY - BDRA - KRS E
RERAMPHRED

BERBERRENZ AR RE LZES
THBHMR - HIERERNENEE—E
HIPKES < INETREZRBMERNEHARE &2
WRARAZORIR - BRI FRE—SBUE -

RATRRIfE R B

CPU i7-9700K CPU i7-7700K
GPU RTX Titan GPU GTX 1080Ti
RAM 96GB RAM 64GB
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Albstract

In 2022, Taiwan was labeled a "Living Hell for Pedestrians" by CNN, sparking public concern over traffic safety.
Enhancing traffic safety requires a focus on education, engineering, and enforcement. With advancements in Al
technology, significant progress has been made in areas such as traffic enforcement, parking management, and
traffic flow optimization. In automated law enforcement, Al recognition systems can automatically detect violations,

reducing the workload on police and improving enforcement efficiency. Al is also applied to optimize traffic signals

and manage traffic flow, enhancing road efficiency. Additionally, smart parking management uses Al to recognize
license plates, improving parking efficiency and user experience. As Al and big data integration progresses, city

administrators can better manage traffic information, promoting the development of smart cities.
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—EEBREREAYIR

BEBTE2022F | EBICNNE AR T1ITAR
B, 0 EESI R T REREN
BRZEE - RTRARBERE » WARBR
E (Education) ~ 3BT (Engineering) H
B L (Enforcement) =18 "3E, FEA
F o RBRIBHE 0 BEMREB TRERITAN
BEAR  UEBELZ2EHMNEE  ZAXE
T2 BEERBENAIENE & BEX
BEE  BEERTR MBREERE 17
FEREIBELSE -

A AHRMNBBEED  IEEER
BURERAR - FZERERRELETRAH
ANelE  BEERZERBBUERRESZHM
EMBESE > BRERBEABBREN - &
TRRENRNRUREHERANRBERN
B BT ERERES ML FIRAL
B2 (A) BifiRmBRREE  E—F 8"
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A

RIBLE o

MEEGPURITIEY » RAZHINESM
BKBRBENREZBRITES T EWMER
B AIERIRFEEEEHNE T RERER - L
H R OpenAlTE2023 43 HAIChatGPT » B2
THAHAINRA - E3BEE - AINERR
MBRE  RRBERENH  FEEEEIRB
nEREr  FERELEOCABENAR - RE
BNRREENMNEFEEEMNEN - DIRE
HISHEBRESRS EEAULIERESHEEIK
FEHRAE - TR BAKERNEERR
HEIAERUBEEER -

—  RIEUARIER

B 55 A9 AL R OR A R 2R R R AE
Sh > RIERBIEINS BERPEER B RUARER ~ K
BETA (WE1) ~ KEFREER  BRE
B ERTBRUMRETRATRESSEERT
o BE - BRENBR  SFZERTREES
A EFRE  ERERLLOGEESE  EEER
FRIFREA © T R EMERAMEMERYE
87 ) ARBIBATRISIA - BB Y E—HRR

B 1 MEERBRERTANERTR  RRXARE



BRAI PR » R4/ N T DIARERRE T BREERRE
B EERER  TA  BITESYE > F5 | 2009F 1 BRRBEGRE T BREESSHE
BHERTH (NE?2) @ WHERBBHE AR HERSR - ZRRBBAFBRMES
TRERZ c EAEREEFERBEMAAMNE | EHEREETA (ME3) UKBEESER
REMNEN » B REERITRNER BEERE - BRES  BHRABKESIN
RNiBRSERDGFEENRBLS o g H 1684 THRIGH10.260F  KEX

B3 AR SRS  HEENE  RESSEECERH - LU BEAE
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RBE  EFESRENEHTINHEBEES
B wiRE T ERENRE - BUNRERH
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AR ARG EELHERA  E—FRARE
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Intelligent-AI Assisted Highway Design System
Abstract

Highway design plays a critical role in ensuring traffic safety and transportation efficiency. Traditional design
methods are not only time-consuming and labor-intensive but also heavily reliant on engineers’ expertise.
Consequently, design automation has gradually emerged as a prevailing trend. Since 1969, China Engineering
Consultants, Inc. (CECI) has been dedicated to highway design. In 1991, the company developed route geometric
design programs, which were further upgraded between 2005 and 2007 into user-friendly, window-based
applications integrated with the AutoCAD API. Between 1999 and 2002, CECI collaborated with National Cheng
Kung University to develop an intelligent highway alignment support system. This system combines numerical
terrain models and mathematical planning to automate horizontal and vertical alignment design, significantly
enhancing both efficiency and accuracy.

In recent years, the dual challenges of a declining birth rate and the impact of the pandemic have exacerbated
the shortage of civil engineering professionals. In response, CECI plans to develop an Al-assisted highway design
system. This system will feature capabilities such as obstacle image recognition, horizontal alignment optimization,
vertical profile analysis, and automated route plan evaluation. lts objective is to streamline the design process,
mitigate workforce shortages, and ensure the safety and practicality of highway designs, thereby laying a robust
foundation for the sustainable development of highway infrastructure.
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The Future of AI-Driven Metro Design: From
Automation to Innovative Thinking

Abstract

In recent years, Building Information Modeling (BIM) has significantly transformed the approach to architectural design
and construction management. With the emergence of auxiliary programs, designers can now perform automated
planning, completing tasks quickly and accurately while effectively handling fixed and assessable information. This
automation not only improves work efficiency but also reduces the possibility of human error. However, as generative
Al rapidly develops in areas such as documentation, programming languages, and image generation, the potential
of automation has transcended the goals originally planned by traditional expert systems. Generative Al not only
assists designers in accomplishing predetermined tasks but also creates more diverse design outcomes. In this
wave of technological innovation, Taiwan's metro engineering has pioneered new design approaches through the
integration of BIM and generative Al. This study examines the practical applications of this technological integration
through case studies: in elevated station design, utilizing tools such as Rhino, Grasshopper, and Revit combined
with Al-assisted design to establish a comprehensive workflow from concept development to building information
modeling; in automated programming, employing generative Al to optimize the production process of metro design
reports. The results demonstrate that this innovative approach not only enhances design efficiency and promotes
cross-professional collaboration but, more importantly, opens up new possibilities for innovative thinking. Through the
combination of parametric design and Al technology, metro engineering can maintain precision while exploring more
diverse design solutions, providing new directions for future metro station design.
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class Station:
def __init__(self, name, volume, transfer_info):
self.name = name

self.transfer_info = transfer_info

def is_transfer_station(self):

return self.transfer_info.lower() == 'yes'

def generate_report(self):
if self.is_transfer_station():
return f'{self.name} ZHHIELL > EE 5 {selfvolume} - "
else:
return f'{self.name} E—f%k » #HE 5 {selfvolume}- "

23 PRI E D E ik A ek B — AR g

B4 ‘oo‘

def generate_detailed_report(station):

report = f" #1154 f%: {station.name}\n"

report += f"i#i & {station.volume}\n"

report += "[tE HLIEEEEIERL < " if station.is_transfer_station() else "JFEEE L E
— s o "

return report
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import pandas as pd

def load_stations_from_csv(file_path):
df = pd.read_csv(file_path)
stations =[]
for _, row in df.iterrows():
station = Station(row['Name'], row['Volume'], row['Transfer'])
stations.append(station)
return stations
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from docx import Document

o 4 ‘00‘

HH
394 |'IH

def generate_word_report(stations, output_file):
doc = Document()

i

for station in stations:
doc.add_paragraph(station.generate_report())
doc.save(output_file)
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TECHNICAL REPORTS
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EA##55(Key Words)  AHIZEEEZER(Large-Scale Building) * EigEIE#I & ;% (Energy-Saving
Control Algorithms) » #tRE 38 B F1ZEH A% (Heating, Ventilation and
Air Conditioning (HVAC) Systems) » Z T EERFEE!(Multiple Linear
Regression) » A Tif#E#8%&(Artificial Neural Networks) - 458
Z01Ef@E&(Long Short-Term Memory (LSTM)) ~ ;8 ET8A(Indoor
Temperature Prediction) » =45 E{LE A(Differential Evolution

ithms)

BETR ER#I(Energy Consumption)

BV EERHE AR TERFHIEHER, EFLE (Wang, Kung-Jeng) @
BVEEREARE / TER L/ HREZR (Chen, Hsi-An) @
ﬁ%‘/@ﬁﬁﬁ%/ TEZR /5L /e Phuong Thao ©

Can Tho University” TEH /FREFZEERTHEED Nauyen Hong Phuc @

Dty Pt of Sopey Air Temparature (ST} (Cheared)
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fEm =

AR EWIR B EREEDIEERER  AMEATZHRMEMEREREENHNABEEEES
E o AR EEFBREAN AR ETHNEEEBEEFIEE - LI EMEE - BEFMZERRA (HVAC:
heating, ventilation and air conditioning) BYEEJRIHAE @ RIFFRERZAVET EE - HVACRIRHIIGESELEEE
FEA30%E40% * LEAEMBMEEREZXEELRIETD - HETBEFR KL ARHE o AN T LB
MBS E AR - FAREEEEFIEEE - REHBREER - BEEMERETFENENR
ERRRS » ERIR/IVEEERERE - HPRPIFEZRARESY - LERBHVACEIEMNEZRAE - AM%RLE
8 A EERMESRNEMAETRE (NS aEEER) | H NRERERM (NRAEHREIEMEIE) 1
LIFERIZARE @ TEREMECEE - HERRRRIEFIRMIFEEETRELAE - ZRETENER -
tESh » AR ERAES/MBFEMEE - RSRNTERERE - BB AMTHESELaERE IR - &
ERBIBRET - ATEXIREEERAA -

Optimize HVAC Energy Usage with AI Prediction Model

Abstract

Large-scale buildings are considered to be the most energy-intensive building category, and it is important to
improve the energy efficiency of their air-conditioning systems. This research aims to develop an intelligent energy-
saving control algorithm applied to large-scale building spaces to reduce heating, ventilation and air conditioning
(HVAC) systems while ensuring passenger comfort. Taking airport terminals as a case study, this study considers
that HVAC systems account for about 30% to 40% of a building's total energy consumption, especially in facilities
such as airport terminals that operate around the clock. In this study, we developed a smart energy-saving control
algorithm and corresponding mathematical optimization model for each waiting room, with the goal of minimizing
energy consumption while maintaining a comfortable indoor temperature for passengers, and valve opening as
decision-making variables. In this study, traditional statistical models (such as multiple regression models) and
deep learning techniques (such as long short-term memory networks) were compared to predict the trend of indoor
temperature, and the control valve opening of the air-conditioning system was optimized and adjusted through
the differential evolution algorithm to achieve energy saving. In addition, this study combined with external open
data to explore ways to improve the prediction accuracy of the model. Experimental data show that this study can
effectively reduce energy costs through data analysis and optimization of energy management systems.
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FXEEENHEREREIRTNER
NEEZBEC— MIEMERBRERERD
N XBRIRE 2 — - EREEEY MM
bR s HVAC (Heating, Ventilation and Air
Conditioning, HVAC ; fLEE « BEMZEH ) &R
FALHREERE30%F40% (WangF A » 2021
) - HVACEMAILABIZEANZER - NEZER
m B AREEERE o« ARIEHIRAHVACEK
MATEANBRER  TMEADUREESHA &
AILIAE R EREREBEN » ANRENAIR
B WEERARSSS - BRI -

BEMERERNEENESRT  F
BEERIENEFERRN - RERREERSNE
EEEHERz—  H » HVACRHRTDmEER
RENSFEMTAREERFH  URTEN
REROBFERTIERRZ — ° It - JRFT =T R AT RE
FEZIERERR  HREEMEREER - A
i BEMHVACRBR RN AREE » Rt
DSEMM I NENF o it - AHFEAN A RS
BN MM + WHVACRSRETREAL -
DERERSUNERFA B EERAHIF
RO HBRENEE - DUBEZILIT AR

— BRI R AL

BENERRTEERENES @ BERH
FREEFEMA  LERRIEHVACES  FUER
MRABERSD - EBRBERIMRELER
BE - MRORRTRREEE » KA DI ERE
BRE ~ BIERREA RS REEE
HRIREMREHREE °

= SEEET

BEMEMNSEEERY BIRTNIREE
B HEECHREPHEFERONTEE -

BEZEAZEME - BENRE - ZEREE
A BREARERFERRIANRENESR
mE AR EABSEERERE

= FREREEBLEE

BB ASHVACRA LR T s
FIRAMEN - AREREEHEE > HEERY
ZERMEMBZER NS ERE - EREEL
FAALREBEFSENERIMEAIRERER
BREREET  AREHEREHMIEGE
MEE  RERRETHREL - DUBHESR
MERIE ©

&l © MREKElEE

EETHEMIEEPHVACR RN EERE
HECEREE  FMEATMUREESHE &
RERITREMEEE - BIZMILHIHVACR N
FTEENRERENZRRBEMNAEE - A
BEHZEB L HIFE D (Proportional - Integral -
Derivative, PID) #2388 R EEIEEREE
GRUEMBSAE  BRIZMAEKFEELET
SE ER BB RN ERREFE ©

ELRH EREeRERAXTRELDR
( Support Vector Regression, SVR) fliEEEE
7% (Genetic Algorithm, GA ) ZRFERIEEGRE
TEABFREENRERERIBERIR
AR EFRFERMAZTRET
(Make-up Air Unit, MAU) R FREZT0A AN
8 (Dry Cooling Coil, DCC) Bt LURFE
EMAEEERER - EERREERZEN
ARBER » HVMAUINRRE & B NN

7 BREEBRTERR  AIRDCCRRHEaT
RANEEN - IRBZERNRB) N BMENRFE( > B)
REABMAUMR E B AIDCCRIFIMIBEE » B4
AREEE RNV RN ZENRENETE



(Wang et al., 2021) °

S—EREMBEAGCAREBAZHAR
#(Air Conditioning and Mechanical Ventilation
System, ACMV) © ZEACMVH » ZEF RIBE JT
(Air Handling Units, AHU ) RIS AIFER -
REENIIMBHHERERAAGEEANE
B - RAENARDEEBF KBRS BE
REUEITERIR - BRI R KA S KBS
ABEBMAHUNRAIREREE - BERZRH
NEAEEB KT - FIRBERSESEMN
BEA  BiEsRt B LR BN
BR - SECHBE—ELBRRE(CERTE
JRHFE (Energy Consumption, EC) FIZAETER
( Temperature Comfort, TC) ~Z EEEFH4 -
REHEEARENZRLE  HERE  #R
BE  RAREMARE - WIAATHEPEE
A (Artificial Neural Network, ANN ) 37z £
HEHECMTCERANER  BBFEHZHE
EfiAxELEE (Multiple-objective Whale
Optimization Algorithm, MOWOA ) #E{TE(t ' B
RY mMEBERE B R A EAET B E < E i
Zf%7 (Wang et al., 2022) ©

7 FE 1 = 0 42 R R B 4% 4R ) 1 R
RIBERNAER  FSTERFEE (TC) M
E#3RIE (Task Performance, TP) ° BEE(F
FHPMV-PPD (Predicted Mean Vote - Predicted
Percentage of Dissatisfied) ARG E E4EFE
B ZREAANMRREAR  EBRERUES
HEMFHEBRHEHRRBRAEER
xIE - DIRERANNREERRERE - IREE
ITHREMNZENRETBAERERE (Wang et al.,
2023) - BEAEEBRRE(CREEEEIN
FRNRENNEEN @ BB SMAUNIDCCHIZ
& DBIEHVACREMBERER - BN 5
ME * FEZTIERNEIZREE  TERE
BEANMBR - EEAEBEERERREN
AEEUENR/MORERZ - EFBEZENRER

T4 (Wang et al., 2022) °

BEHRSMGETHNE2EEREED
i IRHZTEE AR - WNZTRER  BR
ETERMERE - REERBULAINERFE TR
ERRRRE - SUERESNZES -« ERERRE
R ERHEEERESRIARTAIBE (Chao et
al., 2017) - ERER TS LIS RIZEFIER
(Demand Control Ventilation, DCV )  1RIEENRE
“SREBEARBRE  #RENER
m BRI - &/MEBERERE o W3R —1E
PREATEMERY  REGEABERBIZE
AN _SALoKT » HERABBEEX  BARKE
MZRmBEMNRRER  BRERBRILSE
RREENERRIBREFEAZRME (L et
al,, 2010)

PUIERITEAI2E] (Model Predictive Control,
MPC) #&R-C (Resistive - Capacitive) #B#&EA
ZEHAANNR S - BRA AmERENES
AL S ML IHVACRERE A » BREE
5%ZE 18%HIEEIR ° I ERELMPCIDR A 8E
FOBRNMASRTFEE T ENE R » 2578
B L ENREE (L, (Huang et al., 2014) °
RSN » #6355 A it OB A BEROB FE A1 — LRk Bk
BARBEERABRELE - REBERMNEMH
RAD BNl B RS - HEREZRARSR

(Constant Air Volume, CAV ) BU& A & 20
Z#4% (Variable Air Volume, VAV ) ~ DUKR &R
REBVERN=FER L8 AT LUREIKE
BRA AKX EE SDHAE (Yildiz et al., 2022) ©
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& (Control Valve Opening, CV) ° Itt4h » &Y MR BEARAE =D/ (Differential

RERZNTFEE  BENE—ERLLEIER | Evolution, DE) JB&E% - TEAERRENE

RMEERNER REEPERECENEER - EHRAREHREE (Long Short-Term Memory,
MERBUE AR - R YBRE—FHE KX | LSTM) FEZEFRE  KEEEFHUE? -

FRARA K ER RS ZWERAZIERR

38— HA G B LB
AR AT TR %E’Jlﬁl}ﬂm& (Return Temperature,
ﬁ**jﬁ** RTyy,) @ EEEEAEDEEE (RT) - fifE
CoeE - o
2B E (Supply Air Temperature, ST) ~ 225,
¥ BRI e .

- & (Air Quality, AQ, M CO, BERRN) @
E ( Control Val CV DI%ER) ' LIRE

B LA R R PIFEE (Control Valve, CV BI%6%7R) * IRE
SNBE (Outdoor Temperature, OT ) o L}ﬁ,ﬁkf

FIBRRRIE R

En3rid BB EH - EAEMCEZIAR ETEHE ?

MREMRE » DIRERENRPIRE -

SEHE N
(LR AR T - RIGHAECIBIER!

ERHEE (Long Short-Term Memory,
LSTM ) B— R HRIVEE LA (Recurrent
Neural Network, RNN) + ZEFIEEHFRARIZ
ERNNLE RN RBAKERE - AR HEES
FRERBEFIIBERTNRAES * LSTMB AR
ﬁﬂﬁﬁﬁf§'JfE/EUE?%E’JfEULE LSTMHERIE

7T AP ESPIRE@ PR 0 BT

FIBREBYFER
fSIERREY

R WERER

, BERARBARREGE @ WK FEER

B1 WrFTiiE

- WA {HInput
3 l
—~ ' +
g ERRAT EHETF :
ElE B E (Return Temperature, RT) a
= BB FGRE (Supplier Temperature, ST) E 5B E (Outdoor Temperature, OT)
= ZHRME(Air Quality, AQ) (CO2 ppm)

FAPIRIEE (Control Valve, CV) (%)

HH
394 |'IH

i

RT, , F—HiElEBE A 5E » FESMECHER ERHLEEZERE
EHEMIEIEE (Longshort-term memory, LSTM) | GREEE® : FMPIME - BiR : E1iERE)

r
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HREFEFIIBRENECASABRCEET
PNESE  EMAREERPMNEHNEIE
RBER o BFERLSTMAMEAESHIREIEiR T
MBI L - BEERMRERFESZEANNES
24t - At - (SIMHNFRRERAKELER
AREBEEENTRIMRE - AR HIIHVAC
AnETRR - BRRERS

» B RERT R B AR A

AERH—ERERECER - BRR
EHEFREFENENRENRE - &/IMVERE
BOHRE - REMEEME-HBRRER/ME
BRERE  FHARRER/IMEERNRES
£ DB BERERENRERAZEE
BPIFRERI B RIVARER - TE2HER
REHTERMK

BAR LSTM/E L] =
RT:EFEE LSTM EJTE
STARME A E B=P
—~ -~ ©
& AP
AGTERSHRE
@ B
cv:-RAMIBARE
m:;J’n‘m FEA T —F S A R

B3 AR REPLERE(STMREE

i T \oo\

No.145 | January, 2025 | 93



R BBERNREYESR (2) ERftezRnE - ERIRPIFE - 2R
M AHUZ K78 (m3h) lﬁzllilg (CO2 me) %D;ﬁﬂ:&h%%/ﬁg'fﬁ%ﬂ%
BEHERGE -

cp2 ZRIEEA (kJKg* oC)

(3) BRFIEPIFEME( /N 10% » DI
DI EAbARKFE (opm) RETEAIZER,M PABSEEIZIES -

A | g (F—E+asE)

ST | BEZRIEE©C) (4) CVREEBRIME -

OT | ESZERIBECC) (5) M (3) ERENEEEHEGENNE

E o g RBmngR -

CVe | FIREBRIAPIFEE(GS)

RTIb | EEEE TF5FRCC)

= X B

RTub | BIRERE _EF(OC)

CVey ERPIFRE(%) . %ﬁﬂ'lﬁ%ﬁ§+ﬁ*ﬁ

RTy | RETEALZ EEIRE(C)

 AHRLUEEBEISBAS « A6\ ATEE
RN BB R ERT : | BREARS  ETER - SEREAHURS
| E(FRME - B4 - ERELRE - R -
| PERBURE \B BIAT 2R S AU 5
AT BNARBERESE  TREHE
| TR BIE B REEERRE R
R - RRTRNBE 2R - QRS
| DATHEREMENE - KR BREERHE
E (Probability Density Function, PDF ) EfE&EER
| ARSI ENEE B - WEA
| RATIRZENED B - BESHSE
L -

RTIbj+RTubj |

BR/ME * By Mcp, |RT,py — 25

Bal - ZE -1 ER—EEERE— @R
FE

Subject to ( FRHEAEF) :
M=2000*CV3 (1)

Predicted RT,=f (ST, CVy, AQ., OT) (2)
HHSEERBENEE @ BREXTEX

4 \w\

|CVea- CV < 0.1 (3) 28 BELERRE (RT) MES - fEZRE
iR F (ST) #0iE6 ~ =R ME (AQ) (CO2 ppm)
L%F 0<CVy<1 (4) N7 ~ BWPIFEE (CV) (Percent, %) HIEIS °

RTIb; < RT, < RTub; (5) EISHRI={EZ8 AS ~ A6HIAT BBR Y [

REMAT - STUAUBEA 6 BETE
BAMER - AeHENERRERASR
EE26-28[L 2 ) - RIRMBEMEE - ATHE

(1) BHAEAHURRKKAYT B B PIFR A
FIE2FMIERRA
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SIEMENS

R2 BIERREENRERR :
REREBRKBEGHE

e RENEH B o AEH - ASFIATIE
HHRERERAETE |
A5 2023/3/2~2024/6/13 45,793 WFE  ASHEYEEE ,

EBENAT - EL5
AR R B HVAC R i 7E
RRBBHETER » I
BRYRGEEHUEEK
MRE - Z5Z  [EER
EARBRSNLRE

Dansity Pt of Retum Tempersture (RT) (Clesned) Ko MELS - BEEE
s = RIK - BREROEE

-=== A5 Mean: 25.55
= as +
030 s =P

A6 Mean: 26.31
AT

A6 2023/1/9~2024/6/13 46,025

AT 2023/1/12~2024/6/13 45,973

A7 Mean: 24.98

Bl 6L IE B R E
(ST) NZED M 1B
AR5 S S E
FRTNBCIFE - AS
BEM D & H1E23.85
E - BREMERREE
HBTE » AIREPF A
FRALFTETHE -
[B5 [EEERE (Return Temperature, RT ) MERZ7EE pEL T T @ AFIATIEN,

54 18 4 ‘oo‘

Density
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Density Plot of Supply Air Temperature (ST) (Cleaned)
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All data E%(2023/6-2023/8) KZ(2023/11-2024/1)
2 train: test:
R 0.99 0.96 0.92 0.99
train: test:
RMSE 0177 0.165 0.238 0.129

4 AR STMIRALBREIRIZ

All data E3(2023/6-2023/8) KZ(2023/11-2024/1)
2 train: test:
R 005 e 0.62 0.95
train: test:
RMSE B8 s 0613 0.294

5 ATIRHZEL STMIB R ER 12

E3(2023/6-2023/8)

&2(2023/11-2024/1)

R’ tgaég ée;t; 0.55 0.92
train test:
RMSE ooy o 0.46 0.27
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Highway traffic control system-AI intelligent
analysis introduction and application

Abstract

The freeway traffic control system leverages Al intelligent analysis technology to enhance the efficiency, accuracy,
and safety of traffic management. This article introduces four applications as references for the development of
intelligent transportation.The "Central Computer Cloud Platform Travel Time Prediction" system utilizes Al models
to accurately forecast travel times, further improving precision by integrating time-segmented prediction models
and diverse data sources. This functionality helps drivers select optimal routes and times while supporting traffic
managers in optimizing flow distribution, ultimately enhancing road efficiency.The "Northern Region Image-Based
Incident Detection" system applies Al technology to promptly detect traffic accidents and anomalies. By learning
from image data, it accurately identifies events such as vehicle stoppages, wrong-way driving, and debris, quickly
notifying relevant authorities to shorten response times and minimize traffic disruptions.The "Central Region Heavy
Motorcycle Detection" system focuses on monitoring unauthorized heavy motorcycles on freeways, accurately
identifying their routes and behaviors while issuing alerts to reduce accidents. This plays a crucial role in improving
traffic safety.The "Southern Region Ramp Reverse Detection" system promptly detects vehicles driving in the
wrong direction, issuing timely warnings to prevent accidents.These applications demonstrate the potential of Al
technology in intelligent traffic management by significantly improving response capabilities to incidents, optimizing
traffic flow control, and enhancing the driving experience. The continued development of these technologies is
anticipated to further advance the efficiency of traffic management.
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The Application Experience of AI and Digital
Simulation Technology in Smart Traffic Signal Control

Abstract

In recent years, the development trend of Intelligent Transportation Systems (ITS) has increasingly focused
on smart traffic signals, with installation numbers growing rapidly. The development of smart traffic signals has
progressed from early applications at single intersections or specific sections of major roads to large-scale
deployment across entire road networks. This shift brings new challenges, as current road geometries and traffic
flow patterns are more complex than in the past. Therefore, this article primarily explores how Atrtificial Intelligence
(Al) technology can be applied to address and optimize current issues in smart traffic signal control. Additionally,
the article envisions future prospects for integrating Al and digital simulation technologies into smart traffic signal
systems to enhance Taiwan's technical capabilities in smart traffic control and effectively alleviate congestion

issues.
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EAfESR(Key Words) © BI{i5&E% (Digital Road) » EiE#R{E8] (Lane Line Detection) *
REERZE (Deep Learning) » {TER % (GoPro Driving Images)

R g L i s e s esesesemesesen

HEHE T EBRRNERARZEEEL,/ T2,/ MEE (Lin, Zhan-Qing) @
VGHARBARE T ARTIRER /#HIR/REZL (Teo, Tee-Amn) @
Yt T2 RARRM B IRAR /&S T2,/ et (Hung, Kai-Chieh) ©
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fEm =

FEZE S EIREE (Digital Road Map) EXRBEIEREMMRFEFER L AREZ - HHIEEMEA
THREMNT K BHREE - &7 ML RER B ERRANBMOERBEEERSE  AMREEFA
GoProfTEF1GEIREEE (Deep Learning) FARETEEMRERZHE » BBMHEMNREENEHEIT
H@ERPWEGRE BIRBEMEMEERIHHEEERE - A REEEER (Smart Road) EEFH?E
MY —BERANENEHERAR -

AMEZEENRHERENGoProfTERGHNEEMREARN S5 BEHEN - EELA
(Dense Matching) RANMERE - ERFREBZBIER aneNetEITHEMRHFEE G E] (Instance
Segmentation)  H§ER IR 2 BER R IR EYZEE 4B EDBSCANEFBEE A RS LIS
EREER=HLESE - IERRTERBREEERAE  HiZe T ZEEREENE  BEIMNER
HRNZBEEREEERZEE -

A ullli,'“‘""’“*"'ullmu I

b

oV

Applying Deep Learning to Lane Detection
with GoPro Driving Images

Abstract

With the increasing application of digital road maps in traffic management and navigation services, the demand for
more precise spatial information is also increasing. In order to develop a fast and low-cost method for producing
digital road maps, this study proposes solution for lane detection using GoPro driving images and deep learning
technology. By employing simple equipment setups and data collection during regular driving, the system
achieves automated lane line detection and map construction, providing a cost-efficient way to produce data for
transportation and smart road applications.

This research focuses on developing the lane line detection technology based on GoPro driving images, including
image data acquisition, dense matching and orientation reconstruction, and lane line identification and instance
segmentation through the deep learning model LaneNet. The detected lane lines are then back-projected into the
object space, and the DBSCAN clustering algorithm is applied to fit and reconstruct the precise 3D coordinates of
the lane lines. The results of this study not only reduce the cost of map production but also improve the efficiency
of spatial information generation, which contribute to the future development of traffic management and smart
roads.
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from-motion$Z RSB Z B B E (Teo,
2015, Westoby et al., 2012) * BEAMEEZE
HE R AR ETEEBERIN SN2 8 (1NE
1) DRI EsEER e z=mEMER

PIIMEGoPro 11EAMEMKETERNEINR
B EERZEISHAJLUERSK (5312 x 2988
pixels) BEMIF R EAUSIAR R 30fosk -
B3R 60km/nriB B8R - AOAE 1R B2 AR 13 R A 2B BEAY
£50.5m ° R’ GoProfE B £ 2.7mm » Pixel Size
/20.0015mm » EFEEE10A R R ZE R R E
K k5mm » BRLUEITRARBA - BTENEZ
GoPromEAMEH - WAETHEKETE » LUB
REAXGNREE BEXEAIVERE
BUXATERTEIERREC —#RE
(Remondino et al., 2014) (#NE2) @ B&H
FEMEFIEE - WERELKSE - AEE
e

B2 KA GRERREE

BEEEVBEENRY M= ARER
ERARAZEATERSNGREEE  B&
FHREFBUERE - IRFREEEASRE
oo KRB A AT ERA AR Z A (Dense
Matching ) $i5 * EXIAEMAIE (hean ) KAEHE
AHAELNSE (d) @ IREBRBESE
(hgows & herrd) » RE—BRIBICHRAEIE
Hx - BRA-ARERMEMEASR (Cheng et
al, 2020) o

= EEEREA

BESRENFNRREZERMGHHE

B EMBERR  HMRINMEA TR EE
RITENEERR  AEZEBEENREIE
BURRERB M - AW FTH M LaneNet (Neven
et al., 2018) HEEEEH D E| (Instance
Segmentation) FYJ57% © LaneNeta—1E FH R {E AR
D STAHERIRE (MNE3) - ARNETEER
w8 - EERZiRER (End-to-End) MUEIE
SRER - AIDEARBEERR - WG
B REPIERK IR EIEIRAR o 7ELaneNet
o F—EREIEINS X (Embedding Branch )
BE4 AR AEmbeddingMEMSEFRR
ARER—EEERZNEE (Pixel)
F—i WA — BN ERERRRE - £

i & % t{(Instance)

B3 LaneNetA8i& 2815 E (Neven et al.,, 2018)
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{84 &l (Segmentation) A BEHIH—E_
BENDEIE - ARKEEESENEBRR
MWEREETERS - EEIEHEERER
EExR1 MIEHTEREERANELRO -
RE MEPTNEREESERETHR
(Clustering) 247 » BUEIEGRBEERENE
Bl (Instance) ° HBEANTAILUBEBRKBEHE
ERGEEBEE—R  UHEMERR—EK
BERRN—HBAKRER -

AR A LaneNett REEE TR - KR
ARfEFAwSImple (Neven, 2018 ) BIERRERSE
(ZZD4)  ENERNEEEESTY 3,626k
RV & 2,782 ARG » B
FEEETARNSERE  BiF28E 358

HRtuSimple BERBENELERE
BN ROTRAERER » AHFEMA
2017) (#Z0E>5)
ERE  DUEMIIRERNER - ERERE
BRTRBHASHESERE TITHENS
R RETARNKE ~ =5 - FALKSAE
EV%EM (BEFH - FTIREN - EBEHK -
NEENREH) ETHE  LEEEENE
BB ERE D ZEREDR12,7725RAR
IR B 1,6 185RANBEIFMNF & - WA
TARINREEPFESERRANEER - A
AREESAITE (B5(dR5E)  EHER
RANBRAVFAR L 11,9685k ©

=

Mapillary ( Neuhold et al.,

(a) RIa® &

(b) Bmary BHffpixe BREE

(c) Instance * 4f&REE

B4 LaneNetE R S BRIV B IE AR R s

=& (Neven et al,, 2018)

(a) RIAFAR

(d) AT

(b) Instance * BHEARERER—AFIZER!

(c) Binary : B ftpixel BINEE

(e) RitAEZE

&5 Mapillary&ERIE K 5

SRR EBE (Neuhold et al.,, 2017)
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Ry —
, (Train) BEE « 20%1
o ERER R (Validation)
N B o R A

Training Loss M Validation Loss
i 1 2 3 45 6 7 8 9 1011 12 13 14 15 17 18 19 20 21 22 23 24 25 (§D6> ’ ifﬁﬁ”*ﬁﬂﬁ&
spoc REOIREE -

6 Loss Functiond8iE LR IRrIER » ATRTh
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FHRMASREEERIE

FEOR B (A Jﬁ%ﬁﬂl? °
HHEDRI B R AR A BRI

RILLBIRYT » WiEBEERD E
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B9 EIIRARCARIBHE
REBEEIME _#R 1%*F32$L$¥
R —HEERRAKHY B R TE ,ZEE
HIORGERS BF %%&%E’J EHER - F
ERMETENRMT - AIERAXKRERE (Ray-
tracing ) K _MEEERREIREI=EZ2E - £F

BENERBIR —MEFIERARF (Sample Line)

ENTRAE (Line-of-sight, LOS) - WIABEHIERE
BE 0 FTELOSHEREMARR @ S| BEIRRE
MZEE = AEAZEENH) (Z0E9) » LITN&X
REBHOER _HRRERE=ERRZFAR
AR -

(—) MAX R 2B ERGLEPES, DEHRE

R FE LR R RERG(x, v)  TLIE
WEBFERAE (X3) -
x=05w+I0P_C,—S X1
y=L—05h—10P_C, 2
z=1I0P_f 3
Hep

S, L ! PEARBAZERS ;

%y, 2 - MR ARRS

10P_Cx, IOP_Cy : BEFRB= ;

IOP_f : 455 ;
TERENREE -

(O) B4R G R THLERAKRE, v,
2’ F={ArEAE (0, ¢, KB ZIEEE
fEM o BEIZRERYEELIZRFIL,
y,2]e

M, =[100; 0 cosw — sinw; 0 sinw — cosw]

M, = [cosp 0 — sing; 01 0; sing 0 cosg]

4
= [cosk sink 0; —sink cosk 0; 00 1]
M = M,M,M,
[x"y'z']=Mx[xyz] X5
Hero
—EREAE(w ¢, LB L REE

@(3 X3);
7 R ALIERE o

(=) MAXeRmME, v, 21z BAREX", v,
7' e

[xlr ylr ZH] = [xl yl Z’]/ ’xyZ +y,2 +Z;2 ﬁ6

() ZBAAKERDEH L2 WL ER
PIR (Scale) @ KHFLBAREL", v,
2'] Wi EBEROEDEEILE -
%ﬂ%ﬁéﬁ?&@i’%*ﬁiﬁ?%zgﬁ
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Scale = (_HCAM/Z”)

[ENH] = Scale * [x" y" z"]+ [Xc Y Z¢]
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Hean * HERR S E

Xe, Yo, Zc * BEAROEYZEEHILIR 5
E, N, H RELEREEVZELERR
AE e

/Y ~ EEIRAREN

FEPN _H#EEEGEEEN =BT
ZHEBEERE o ([ FDBSCANEE R E T E R
B P BE 0 FBAR BRI SRR A SR A B
#E - BRUIXRZEN (Polynomial ) 2R
THREBHS (Gwon et al., 2017) » EEEER
Vg BERERE - RABIRIRRERNES
M SETEERRREIME » BLUKDTreeZ
PHDIT R » WHIETRI AR BB R - &ELL
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SERERAMT ¢

(—) FFIDBSCANE TR E R IR E 10FT7
B BERAREE (E10()) A5l
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BEE R MABEEE - Y EM
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x(id) ~ y(id) ~ z(id) » FRRREAE 11
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(o) AL +FIRRIMER B RA &

12 FIFAPolyfithMEEEEBK D Tree 2R AP AT EIZR

(h) REBEEERBRASSEKER ' Ll
[ 13 % B TU R AR B 2 FEIAE B B R Al RN
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FTEREEESIRER » STE—HEER
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(a) BB BHE3(24,251,{25,271{27,31}

(b) #RERFE A B RIFEAI{24,25,27,31}
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i EERER

BI— R ER AV B A AR B R 1 T Bl R A AR
BR BEETHERER - EEERRTEN
M AFFZERIESpline LineE BEBEELR » B%k
AR EE R B AR AR Smooth Spline Linefi%y + 7E
Smooth Spline LineEiEAMATHE = IEHEEE B4R )
BREESRENES » EBETEESZESoline Line #
& EESREHEEShacefile * STREERE
B o SRR

(—) Smooth Spline Line#ta (E14) : 48[
HRIEBEREEFESpline LinefiE (&
14(a)) * ZRTMSpline LineRETTEBEE
HEARSEEAERTR (B14(0))
FEHERES 10ARNEIBEITIF R E
Ba -



(=) £#Spline Linelt 4 © (EHBBEAENZ -
B USpline Line1T#4 » B4 ImBEE
RURDEL - 0B 16FT 7R ©

wu%g"“”‘!«ﬂ;s

.

(a) Smooth Spline Line #t& B 2R

(o) EEREI MR LS

14 Smooth Spline Linefk R R=E

(Z) ZIBpEEREIEE  ESmooth Spline LinefiEh (b) BEMLEERBERSE
ES FRBEEREY  REEZ¥EK0.5m -
AN—EEREZANE - WE 15K &
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FITERGERNE

BB DT LAGoPro 1 1EEER B 150 AHER -
HRFMEAXEER  ENKEABEER
F o BKE AR IBA/NE5312 x 2988 pixels * BY
BABREH29.9718 (29.97fos) » WA GoPro
TINEMNEBREREMRERTE  BREH
WEE - LERNPRERESEAD AR - AL
woEE S AR BER - FEERS KK
HEREE  TRANBAEINZAME - BE
HERAENE TR ERBEIESEY
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HERA LB Y Z/IGoPro 11824 1{8IGoPro
TTHIGNSSELT © FEIRE R PMZGoProf7K
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WNENGNSSAEH » KD FHERRERE
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I REEBERE - RIEAEESKENE
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=1 BESEANRERIERES R

R i

2y A#E1 (Case 1 2K 4km)
BRIEN BEEEDME K =7 BR  HER  EERER
#MEFOV 4:3 5K (5312x3984) (#J21MP)
. #PEFOV 16:9 5K (5312x2988) (£J16MP)
TR 812007 B — ERA
FREE 1 180%) © GPSRC#REMp4 A
iR B0.88m * F11.29m ~ 1£0.88m
SIRAK B | ~80km / hr
BB =FEH
MEMARER PR ER]E A
BAR A
rXEE #91.487-2.157m (E5)
GNSS e-GNSS

=2 KB ERAERES K

R FH

HhEs KOBHTHEE (Case 2 ' 2K 1.6km)
ERIER BEBEEDME AE =45 AR BER  FEKRIER
#RMEFOV 16:9 5K (5312x2988) (£J16MP)
R HR1/29.97WHB—REAK
FRRE 1807 ' GPSEEskEMP4A
R 807
BHIR ~60km/hr
BUfE =181
MEHEZRER FREEE e — At
BRI
nEE #91.000~1.500m (EES)
GNSS e-GNSS

(—) MEREERS

DIME#CamA (B3
RRME ) REAEE -
STEEMAE A H CamA
MBI ZE (LUFrames B
1) o FIEIERINEF
HHIGPS TimefER B
% FE2EMGoPro
WEGPS TimeARFHEE
% MR ENREEES
DEELN  EREL2
frames o L iR A
7 4 B 5 BRGNS S IR ) 3¢
& BRNTEEZERY
(BGNSSHSE) B @ M
R EE A UMER - BA
ISFRIZERE - R
AR » flaNCam3iEH
CamABZEES frames * B
FRA0km/hrBF » 8 frameshy
EREEN2.96m (89—
EH5R) NEEEE -
RRERTENEEEE
MWAE -

(O BB RUERR

A FHe-GNSSALFZ(E,
N, H) » FGNSS/Camig &
F#E(dE, dN, dH) » 7]
EMEERRERELR
AEMBLEME (MNE
18) o

e-GNSSAIRE &=
ERNDHRLE  ER
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(b) BEFE » ALEEREAGNSSALERERR  BEEE R AGoPofRIR1,2,340E

BB =BT RGoProfREABCMNE

I.-Ik‘..t-‘-

18 EGNSSR E B E= RN MI M EREE

RTEEEENZERR  REFEETREAER
TE ' B#E9 ~ 10 (Teo, 2015) RAFHELF 45
# (Cam A) BINZLERA (Boresight Angles) X
KEE (Lever Am) o RERGCam ARISNTAL
28 DARHARXESHEIHMEHN

SN2 E  DIRERIFMIIMIGE - BT

—/NEREBERGIE  LAREZTEHES
—SEBENIN BB IURREIES0cm » #£79
EER U, RAREEBEREN 720.006~0.043m
2B BERENR0.050-0.491FZH (X
3) o



Rotation matrix (Boresight Angles) between

master and slave cameras -
Mast M i =
R3i6oe" = Riteppmg X Rsighe™ 9

Lever-arms between master and slave

cameras -

Master _ pMaster Mapping Mapping N
dSlave _RMapping(dSlave _RMaster ) ,:LUO

(2) IAREE BRI R B R

BRI BE 1m > 21,648 BR UL » SEAAH
$£8,2403RHF » fe-GNSSIRULAIBIAE » #
TR R F BT » {6 FMetashapedll M
Sequential FTVAER + IPCERTEE 1R
[l o bE=RIRGoProltE B4¥ » {BEL2E=E 1R GoPro
BEAR AIENERTEERE  HAMAR
BEAK - B EHBRETRETME - LIUAV
EFIREER 6@ R » WEGoProfE v B
SETHE (ME19) @ ERMEZEFNER
T FM@EdE ~ dN ~ dENZ ¥ T IR AR ZRMSED Bl
F2.253m ~ 1.222m ~ 1.179m (Z0FR4) ©

R3 BAEABRRRERERRE

Lever_ Lever_ Lever  Boresight_angle Boresight angle Boresight angle #8 4R
arm_X arm_Y arm_Z omega phi kappa B R B
(m) (m) (m) (deg) (deg) (deg) (m)
Cam -\ tean -0.536 |0.144 |-0.102 [2.918 -6.733 0.843 0.564
CamA
Std 0.010 0.006 0.009 0.283 0.137 0.110 0.011
EEEE |-2% 4% -9% 10% -2% 13% 2%
Camz- Mean 0.329 0.062 -0.099 ]0.578 19.065 2.685 0.350
CamA
Std 0.012 0.011 0.017 0.315 0.064 0.157 0.012
HEIEE |4% 18% -17%  [55% 0% 6% 3%
Cam3- Mean 0.231 1.077 -4.048 |163.321 -12.314 177.121 4.195
CamA
Std 0.017 0.043 0.070 0.491 0.167 0.041 0.057
HERBE |7% 4% -2% 0% -1% 0% 1%
Cam4- Mean 0.368 0.848 -4.111 166.605 8.742 177.821 4.214
CamA
Std 0.023 0.038 0.063 0.351 0.201 0.013 0.055
HERBE 6% 4% -2% 0% 2% 0% 1%
CamB- | \tean -0.977 |0.434 [1.883 [1.472 -9.918 0.722 2.165
CamA
Std 0.025 0.020 0.029 0.294 0.086 0.050 0.039
EEEE |-3% 5% 2% 20% -1% % 2%
CamC-
CamA Mean 0.921 0.223 1.704 0.715 23.934 3.915 1.950
Std 0.012 0.018 0.018 0.341 0.087 0.182 0.020
HERBE 1% 8% 1% 48% 0% 5% 1%
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19 R R BB TR R R R D R
]4 FEERIR KRR

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: N dEN
! (m) (m)
X 0 | 293931.314 | 2787802.148 | 293931.883 | 2787801.547 -0.569 0.601 0.828
1
. 1 | 293907.415 | 2787796.651 | 293908.556 | 2787796.490 -1.141 0.161 1.152
1
. 2 | 293833.257 | 2787806.295 | 293835.086 | 2787806.320 -1.829 -0.024 1.829
1
: 3 | 293779.037 | 2787815.315 | 293778.646 | 2787815.987 0.391 0.672 0.777
1
: 4 | 293736.480 | 2787820.787 | 293733.374 | 2787822.073 3.106 -1.286 3.362
1
. 5 | 294035.292 | 2787782.022 | 294032.916 | 2787781.679 2.377 0.342 2.401
1
1
. 6 | 294146.105 | 2787770.003 | 294149.462 | 2787766.646 -3.358 3.358 4.749
1
1
' 7 | 294256.792 | 2787771.927 | 294255.894 | 2787771.199 0.898 0.729 1.156
1
! 8 | 294279.854 | 2787907.751 | 294281.262 | 2787909.926 -1.408 2175 2.591
1
T~ : 9 | 294287.425 | 2787958.747 | 294289.442 | 2787959.760 2017 -1.013 2.257
1
3 X 10 | 294279.167 | 2788045.117 | 294281.635 | 2788044.068 2.468 1.049 2.682
1
Ej_ . 11 | 294184.290 | 2788061.732 | 294182.526 | 2788061.364 1.763 0.369 1.801
1
g
LFE X 12 | 294106.708 | 2788081.503 | 294103.002 | 2788081.992 3.706 -0.489 3.738
1
$ .
;EIE ! 13 | 294005.153 | 2788111.561 | 294002.978 | 2788111.891 2.175 0.331 2.200
1
1
' 14 | 293946.674 | 2788124.303 | 293946.168 | 2788124.494 0.506 -0.191 0.541
1
, 15 | 293859.123 | 2788145.616 | 293862.244 | 2788144.779 -3.120 0.837 3.231
1
1
1 Mean -0.062 0.079 2.206
1
! RMSE 2.253 1.222 1179
1
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3R5 RRBE DT

Number of Check Points=40

Mean(m)
RMSE(m)

-0.011 0.066 0.187

0.063 0.256 0.263

R6 WIZE A ABRR
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ID E_check points N_check points E_ground truth N_ground truth dN(m)  dEN (m)
1 309638.346 2773020.968 309638.305 2773020.794 0.041 0.175 0.180
2 309694.189 2773005.733 309694.206 2773005.800 [ -0.017 | -0.067 0.069
3 309862.587 2772993.744 309862.542 2772993.348 0.045 0.396 0.399
4 310030.587 2772976.407 310030.595 2772976.446 | -0.009 | -0.039 0.040
5 310110.162 2772964.980 310110.179 2772965.156 | -0.017 | -0.177 0.178
6 310201.600 2772965.076 310201.599 2772965.222 0.001 | -0.147 0.147
7 310326.473 2772963.322 310326.470 2772963.244 0.003 0.078 0.078
8 310438.733 2772975.086 310438.735 2772974.997 | -0.002 0.089 0.089
9 310529.314 2772978.341 310529.333 2772978.183 | -0.019 0.158 0.159

10 310606.678 2772992.636 310606.693 2772992.472 | -0.015 0.164 0.165
1 310714.298 2773008.068 310714.270 2773007.872 0.028 0.195 0.197
12 310800.799 2773016.704 310800.808 2773016.660 | -0.009 0.044 0.045
13 310869.861 2773030.448 310869.882 2773030.271 | -0.021 0.177 0.178
14 310980.109 2773046.788 310980.179 2773046.448 | -0.070 0.340 0.348
15 311076.168 2773056.429 311076.161 2773056.448 0.008 [ -0.019 0.021
16 311160.249 2773072.508 311160.272 2773072.386 | -0.023 0.122 0.124
7 311238.542 2773079.647 311238.562 2773079.497 | -0.020 0.150 0.152
18 311328.489 2773096.196 311328.523 2773095.961 | -0.034 0.235 0.238
19 311384.701 2773099.726 311384.701 2773099.726 0.000 0.000 0.000
20 311498.458 2773096.321 311498.435 2773096.065 0.023 0.256 0.257
21 311559.722 2773179.392 311559.769 2773179.126 | -0.047 0.265 0.269
22 311438.779 2773133.230 311438.678 2773133.433 0.100 | -0.202 0.226
23 311383.613 2773124.689 311383.547 2773124.857 0.066 | -0.168 0.180
24 311271.190 2773108.358 311271.118 2773108.660 0.072 | -0.302 0.310
25 311189.526 2773093.378 311189.526 2773093.327 0.000 0.051 0.051
26 311100.301 2773080.555 311100.325 2773080.507 | -0.024 0.048 0.054
27 311009.275 2773063.951 311009.291 2773063.908 | -0.016 0.042 0.045

R6ARTT wETE




E_check points N_check points E_ground truth N_ground truth dE(m) dN(m)  dEN (m)

26 311100.301 2773080.555 311100.325 2773080.507 | -0.024 0.048 0.054
27 311009.275 2773063.951 311009.291 2773063.908 | -0.016 0.042 0.045
28 310893.160 2773051.731 310893.153 2773051.516 0.007 0.215 0.215
29 310773.481 2773031.046 310773.537 2773030.780 | -0.056 0.266 0.272
30 310681.701 2773021.434 310681.716 2773021.314 | -0.015 0.120 0.120
31 310595.264 2773005.342 310595.286 2773005.247 | -0.022 0.096 0.098
32 310507.265 2772997.064 310507.268 2772996.999 | -0.003 0.064 0.064
33 310402.132 2772983.023 310402.119 2772983.058 0.013 | -0.035 0.038
34 310320.149 2772982.194 310320.158 2772982.132 | -0.010 0.062 0.063
35 310226.289 2772977.676 310226.285 2772977.571 0.004 0.106 0.106
36 310179.044 2772983.702 310178.975 2772982.658 0.068 1.044 1.046
37 310035.950 2772988.777 310036.010 2772989.083 | -0.059 [ -0.306 0.311
38 309949.079 2773009.147 309949.108 2773009.235 | -0.028 | -0.088 0.092
39 309863.755 2773024.367 309863.834 2773024.562 | -0.079 | -0.195 0.210
40 309706.090 2773085.391 309706.408 2773085.969 | -0.319 | -0.578 0.660

DT REARESER SAEREREBNEX  HBRARNKXT  dARBRRSREBTE

RFFEIZNZR AT
K7 ERRASEARERER
Wl il
CPU i7-12700F
IR 32GB
RS NVIDIA RTX 3060

8 BRI RBEEHILERE
2miZ#R (14,000R%KR ) HUER #924/NEF B R4/ N A T 20026 2
BRERREH | 2152074

BRERRREY | £915-2004E

EEIZAREE | 1,000,000854935 68

B4 ‘oo‘

HH
=9d

ik

2kmiZ#5 (2,0005R544% ) BiE
BEBERRON

BEISEES | 1,000,00084925 82

BT | #4508
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Development and Application of a High-Resolution Generative
Bridge Column Damage Image Module Based on Stable Diffusion

Abstract

Taiwan is located at the boundary between the Eurasian Plate and the Philippine Sea Plate, where earthquakes
are frequent, often causing building collapses and bridge damage. The 1999 Chi-Chi earthquake severely
damaged many highway bridges, prompting the government to revise regulations and place greater emphasis on
the strength and seismic design of bridge structures. After earthquakes, assessing bridge damage and conducting
repairs becomes crucial for ensuring public safety. As bridges connect cities and play a vital role in transportation
and trade, researchers continue to study bridge structural health monitoring and post-earthquake evaluations.
This study aims to explore the application of artificial intelligence in earthquake damage assessment of bridges,
particularly in estimating damage to reinforced concrete (RC) bridge columns. First, a Low-Rank Adaptation (LoRA)
model is trained to capture the characteristics of bridge column damage. After training, the Stable Diffusion model
technique is applied to generate images of bridge column damage. The technique of Al image recognition not
only effectively processes various types of damage data, but also generates diverse damage images, providing a
comprehensive basis for damage assessment and assisting engineers in predicting bridge column damage. This
research can improve the efficiency of post-earthquake damage assessment and reducing labor costs.
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fiEm =

A RIRETANAE i3RI 584 A F5ilif(Retrieval-Augmented Generation,RAG)3R {28 & BE E i Ba = Bf)
I8 DUREIESE TIREME =50 « EEMTRMR T - RAGHITIES T R8BI S 2 BU(ANGPT) » &8s
RN EFAMERE IR E RN EIZRES) - FEERIBEH ISR TR ENETE -

73R T OpenAlFIEH{EGPT(Custom GPT) » B2 — A M EVSERERMNEIR TR bR 7 ZERAG
EITXAGTEALER - HREMIEISARIEEE(Code Interpreter)i® AJIRIE T K4 B Pythonf2 G @ WEE
i EPETREERIEHEENE  E—TRARBZWERM o BB - £ M NAIBERBISTEE
RIENGEE A TA2AMiR Mt A% TIES I » (B GTETIMFARES « ZAVER « ISORREREFFER R
RER  WHITIRRHEE (Mt aR EN TREEMEE -

Development of an Al Cloud-Based Supervision Assistant
Using Retrieval-Augmented Generation (RAG) Technology

Abstract

This study explores the application of Retrieval-Augmented Generation (RAG) technology to develop an intelligent
cloud-based supervision assistant, aiming to help supervision engineers complete tasks more efficiently and
accurately. RAG technology combines retrieval models and generative models (such as GPT) to enhance the
generative model's response capabilities by retrieving relevant information from a knowledge base, enabling it to
provide more precise answers when handling complex tasks.

The study employs OpenAl’s Custom GPT, an accessible and user-friendly cloud tool. In addition to supporting
RAG for text retrieval and generation, it also includes a built-in Code Interpreter that can generate Python code
based on user requirements, performing logical operations and numerical calculations in a cloud sandbox, further
improving response accuracy. Through this technology, generative Al can assist engineers with daily tasks based
on a specific knowledge base, such as integrating construction technical standards, contract terms, ISO standard
procedures, and detailed cost tables for text retrieval and generation, as well as performing engineering quantity
calculations, thereby enhancing supervision quality and project management efficiency.
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A5 (Key Words) @ T ith%Z2 & &8 (Construction Safety Management) ~ A T EHE(Artificial
Intelligence (Al)) ~ £5{834:5(Image/Video Recognition) ~ {8RL28(Sensor)

BEtE L RRERNBIRAR, IR,/ BIELE BRER (Chen, Chih-Hung) @
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BEHE T EERRNERATBIMESHL,/EIE/ERE (Lu, Hsiang-Wei) ©
BEE T EERRNERAR,/BIMESHL,IETEM,FHI (Lee, Yu-Ren) @
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A Study on the Application of Robotic Dogs and
Multifunctional Environmental Recognition and
Monitoring Technology in Construction Site Safety
Management

Abstract

This article focuses on the application of robotic dogs equipped with wireless camera modules and sensors in
construction site safety management :

Robotic dogs equipped with wireless camera modules utilize 2D image recognition technology to transmit image
information to an intelligent image recognition platform. After processing through recognition technology, the results
are sent back to site supervisors or safety personnel to serve as a reference for subsequent actions.

Robotic dogs can be equipped with various sensors according to the needs of the construction site, enabling
real-time monitoring of the environment they traverse. The monitoring results can simultaneously be displayed
on the mobile devices of site supervisors or safety personnel, allowing relevant personnel to promptly access
environmental monitoring data from the traversed paths as a reference for construction site safety management.
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Artificial intelligence (AI) application in construction industry
- Take the Taoyuan Railway undergrounding southern section
project as an example

Abstract

With the rapid development of science and technology, competition in the construction industry is changing rapidly.
Due to the full promotion of the Public Works Committee of the Executive Yuan, and construction automation has a
strong ability to organize and analyze various data, it has great advantages compared with the traditional method of
manual processing. , so construction intelligence has gradually attracted attention from the engineering community.

The Ministry of Transportation is a pioneer in smart engineering management systems and promotes the smart
development of China's systems. The Railway Bureau has launched a smart railway cloud system development
plan, including developing standard technical specifications, building a railway cloud platform, and formulating a
cloud network architecture for smart railways. Build an intelligent management system, increase the infrastructure
of the cloud platform, and build the lower layer loT (Internet of Things, referred to as loT, which is a system in which
computing devices, machinery, and digital machines are interconnected), including "intelligent "Project Management
System" and other construction.

This article not only introduces the intelligent management system and intelligent emergency monitoring system
of the Railway Bureau of the Ministry of Transportation, but also discusses the implementation process of the
underground section of the Taoyuan Railway in the southern section, and the joint application of the facial recognition
door management system and the PMIS project management system.
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) s 3O™ ITS WORLD CONGRESS 2024 @ -
Shaging the Future of Mobility Togethaee:

Inspirations on the ITS World Conference in Dubai
and the transportation policies of international cites

Abstract

The Intelligent Transportation System World Congress (ITS World Congress) is held every three years in Europe,
Asia-Pacific, and the Americas. We have applied to host the World Congress three times before, but failed. This
year, we went to New Zealand, Thailand, and South Korea for exchanges and discussions with local ITS, and
finally at the World Conference in Dubai, even though we faced competitor from Brisbane, Australia, our country
finally won. The success of this bid can be attributed to several strategies: Emphasis on our Strengths in Al and
ICT, emphasizing that Taipei City is the host city and downplaying national issues that the China care about, and
going to several countries in advance to visit local ITS and transportation authorities to actively consolidate support.
The feature of this tender is that it is connected to the smart city exhibition or the International Semiconductor
Exhibition schedule.

The 2029 ITS World Conference will be held in Taipei City in September 2029. The theme of the conference
is “Harmonizing an AITS World”. It will present the most advanced smart transportation technology and
development with AI+ITS, use Al to discover problems and make quick decisions, and promote smart city and
smart transportation-related construction development and industrial upgrading aim to achieve the human-oriented
transportation and traffic safety.
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BEHAESTERR  RRASHEREE B ERAERRERR  AILENEERES W
HEEERIEERR - LURBREEER  ZSEHRTRTES -

A Preliminary Study of Road Traffic Safety
Performance Indicators in Taiwan and Other Countries

Abstract

This article summarizes the progress and practices of major countries such as the European Union, the United
States, South Korea, the United Kingdom, and Australia in developing road traffic safety performance indicators in
recent years. These countries generally include multi-dimensional indicators such as road user behavior, vehicle
conditions, infrastructure quality, and emergency response to identify issues and to comprehensively assess
the effectiveness of improvements. Since 2016, Taiwan has also launched related projects and established a
comprehensive system of core indicators, accident violation rates, and on-site surveys. In the future, Taiwan can
refer to international practices, add vehicle and medical quality indicators, strengthen inter-agency data integration,
and cooperate with local governments to apply indicator results to rolling adjustment strategies and gradually

achieve Vision Zero.
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