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New’Era‘of Photogrammetry

FRESE (Key Words) ¢ iRsghlE (Photogrammeiry) > ESEIRE (Compuier Vision)
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Albstract

Faced with the rapid development of computer vision, artificial intelligence, and machine learning, etc., how to
align Photogrammetry onto the right track for its mission in geospatial mapping tasks is an inevitable issue and

demands immediate action. The opinion and suggestions based on the author’s perspective are given to help

find confidence in polishing Photogrammetry.
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B2 (a) Analogue plotter (Burnside,1995),

(b) Analytical Plotter,

(c)Digital Photogrammetry Workstation (https://www.satpalda.com/blogs/concepts-of-photogrammetry)
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“Photogrammetry is the art, science and
technology of obtaining reliable information
about physical objects and the environment
through the process of recording, measuring, and
interpreting photographic images and patterns
of electromagnetic radiant energy and other
phenomena.”  (McGlone et al., 2004)
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(a)
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The Disaster Survey of 0918 Chihshang
Township Earthquakes using UAV Technology

Abstract

On September 18th, 2022, around 2:44 PM, a magnitude 6.8 earthquake occurred in Taitung Chishang, causing
collapses of bridges, buildings, and railway facilities in Yuli and Fuli, Hualien. CECI immediately dispatched
Departments of Structural Engineering, Department of Civil and Transportation Engineering, Department of
Railway Engineering, and drone team from Department of Geomatics for disaster surveying. They arrived at
the disaster-stricken areas the next day, September 19th, to take aerial videos and ground photos. The disaster
surveying spots include: Chunzi Elementary School, Gaoliao Bridge, Yuli Bridge, Yuchang Bridge, TRA Dongli
Station, TRA Xin-Xiuguluan River Bridge, and Luntian Bridge. To establish a complete digital data, the drone team
returned to the damaged areas of Luntian Bridge, Gaoliao Bridge, Yuli Bridge, and Yuchang Bridge on September
21st and 22nd to take high-overlap aerial photos and then reconstruct the 3D mesh models of the four bridges.
The photos and videos captured by the drones and ground cameras are stored and shared in CECI internal cloud
services, and the highlights and 3D mesh models are uploaded to the "GIS Support Platform" for online viewing by
all colleagues to know the disaster situation as a basis for inspection and evaluation. The drone team completed
the mission very fast. Image records and 3D models of the damaged facilities are reviewed and evaluated by
CECI technical departments to provide professional recommendations for the government's reconstruction of
the disaster. CECI is committed to making contributions to society as a professional engineering consultant and
demonstrating the value of corporate social responsibility through practical actions.
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Application of Ground-Based LiDAR Technology in
Engineering and Integration with 3D GIS Platform

Abstract

Ground-based LiDAR is an emerging three-dimensional data measurement technology that uses laser scanning to
obtain a large number of three-dimensional coordinates of objects to be measured in a short period of time, known
as point clouds. Point clouds can describe the appearance of objects in detail and can be used for monitoring
buildings, structural facilities, collapsed areas, or terrain surveying. For 3D design process in our company,
it is important to know the whole environment around the project to avoid design omissions. 3D environment
reconstruction through ground-based LiDAR point clouds, can also help us explain engineering design. This
article describes the principles and our applications of ground-based LiDAR. We also analyze the advantages and

limitations of ground-based LiDAR, and the cases of incorporating LIDAR point clouds into the GIS 3D platform.
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Application of Collision Resilient UAV in Sewer

Abstract

This article describes the use of Collision Resilient UAV to collect images inside sewers, perform sewer inspection
operations, and formulate operating procedures. Collision Resilient UAV are specially designed for more difficult
environmental, it can overcome the "limited space" and "poor light" inside sewer pipe. Collect high-resolution
images to provide follow-up inspection work. In addition, use Bentley's ContextCapture software to analyze the
internal image of the sewer to create a “3D Mesh". By overlapping the “3D Mesh” and the pipeline “3D Model” in

GIS software, we can judge the internal defects of the pipeline and establish a spatial information model.
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Bridge Safety and Smart Disaster Prevention - Taking Taoyuan
City Bridge Safety Management System as an Example

Abstract

On October 1, 2019, the Nanfangao Bridge in Suao Town, Yilan County broke unexpectedly and the bridge structure collapsed,
causing many casualties and damage to ships and vehicles. After the bridge collapsed, more than 600 fishing boats were unable
to pass due to the broken bridge blocking the channel, resulting in the loss of catches and property. Accordingly, the central and
local governments have improved the inspection and maintenance of bridges, hoping to reduce the occurrence of such disasters.

According to statistics, there are 1,077 vehicular bridges, 150 pedestrian bridges, and 12 vehicular underpasses under the
Taoyuan City Government. Handling the service and life cycle management, funding planning and control, and disaster
prevention and response operations of the bridges and underpasses is the business of the Office of Road and Accessory
Maintenance, Taoyuan(hereinafter referred to as the Maintenance Office). In order to improve the disaster management process
of bridges in Taoyuan City, such as pre-disaster maintenance, response during disasters, and post-disaster recovery and
reconstruction, the Maintenance Office has planned and established the "Taoyuan City Bridge Safety Management System"
in 2020 as a long-term bridge management system for Taoyuan City. Timely executing bridge and vehicle underpass closure
operations, and simultaneously integrating disaster information such as people, equipment, materials, and supplies help
authorities in-disaster deployment and post-disaster recovery and reconstruction. The purpose of the system is to integrate
maintenance operation information for bridge inspections and repairs and play a role in disaster response. Under the guidance of
the Maintenance Office, our company is fortunate to collect historical data of bridges, strengthen loT bridge water level monitoring
and build dashboard in order to improve bridge safety.
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Spatial information integration system for
implementing smart governance

Abstract

CECI has been helping Hualien County Government with spatial information and system building since 2007.
Through the Hualien County Smart Governance projects, they have been assisting various county business
operations in integrating spatial information applications and connecting various departments and bureaus. They
are also constructing the Hualien 3D digital twin platform to implement the spatial information infrastructure.
The article highlights two ongoing case studies, including the use of aerial images for automated processing to

investigate land use violations and the use of digital twins to assist in urban design review in Hualien
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Integration Application of PMIS and 3D GIS—Taking
Zone expropriation of Aerotropolis as an Example

Abstract

The Taoyuan Aerotropolis project area has a wide scope of development and numerous participating units. To
effectively manage the 1,756 hectares of engineering scope in ten separate sub-projects, the Office of Aerotropolis
Public Construction has adopted an innovative concept of introducing three-dimensional spatial information
through project management. They have established a dedicated Aerotropolis Construction Information System
(ACIS), which is the first integration of PMIS and 3D GIS management system, with the goals of electronic form
processing, spatial information management, result visualization, and intelligent decision making.

The ACIS is responsible for recording basic jobs such as building demolition and relocation, tree transplantation,
construction quality, and progress of the project, providing administrator with detailed information on the execution
of each sub-project. The system also integrates spatial information such as loT, CCTV, 3D pipe models, and 3D
road models into the 3D GIS platform. In combination with the BIM design model, a more visual 3D management
interface is provided for the administration.
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FER - AR M EAERERYEEEMARRE < 2B B - BRSBTS RN M HEL B ETE o

Applying drone images in traffic vehicle flow
evaluation by AI detection technology

Abstract

With the development of unmanned vehicle hardware and software, using unmanned vehicles equipped with high-
resolution cameras makes it possible to acquire a wide range of road images, and unmanned aerial vehicle video
images can be used to identify ground vehicles and calculate traffic flow. Compared to roadside units, unmanned
vehicles have better mobility and the ability to capture wider areas, so it is necessary to develop unmanned aerial
vehicle video image recognition technology for traffic vehicle identification. To enhance the application of spatial
information technology in traffic management, a self-developed approach has been adopted. Using unmanned
aerial vehicles to capture dynamic videos from the air, in conjunction with deep learning technology, vehicle
detection and tracking techniques have been developed to provide innovative solutions to assist in detecting
vehicle speeds and traffic flow on roads.

This study focuses on the object recognition of transportation vehicles using UAV-based video. Vehicle detection
and tracking techniques have been developed to provide more accurate traffic parameters.In the research process,
vehicle detection technology is used to automatically identify vehicles and classify them into different types, while
vehicle tracking technology tracks the position of the same vehicle in consecutive images for subsequent vehicle
speed calculations. By applying these technologies, it provides more accurate vehicle information, which will help
us understand traffic conditions and manage traffic better in the future.
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FERRERE  ETERERE - RE 1ERKRE
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REENHEAKRRFHEEBERYE
A APBRENREINEROMEBRNFE -

AD2(fim80m) » ZRRRE(EER  AERREEER
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A01(fi=100m)

A02(fE80m) AQ3(ffE60m)
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(EEMBERTE

(o) 5 Wy % FR EE 4 QI EN @A

813 =R RES

MESMMKENER - 213 EBRA0TE
REFTERNERER  MLEERB01FTEMN
BHRER » W HALIEBHE/ NI FAETR
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1
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1
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Rl A  DURFHERTERIRGE -
AETERHVAIDERSE R ATEHILCECIO309
EREES » DIARFFaster-RCNNZ 3 4R
R EAPEEHEIMEN80% M & RHE AT (Train)
BERE  HER20%AIAAIE(Tesn ERE » HE
ZEANBIURR - DBl ARAMixed_traing
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/ Train(80%)
Mixed train(80%o)

Validation(20%)

/

[VAID+CECI0309]

Mixed_test(20%)

B 14 Fl#k - BAE  BIBREERDR
=4 MARAYIRERN S EREE

Distribution of instances among all 7 categories (Train)

Category Sedan Minibus Truck Pickup truck Bus Cement truck Trailer
Instances 31553 364 2406 2430 431 128 722
Total 38034
Distribution of instances among all 7 categories (Validation)
Category Sedan Minibus Truck Pickup truck Bus Cement truck Trailer
Instances 8172 109 616 636 119 40 162
Total 9856
Sedan » Minibus » Truck » Pickup track > Bus » 1 L
AP = — Max(precision(i))
Cement truck ~ Trailer(B1&0iltruck) ° Mixed_train recati(ie{a81,02,.,13)
ENEBRMD RTrainfValidation ©
(=4
(—) BIOREEEER | Mixed_train
RBEERFTE A SEIRE Z Total Lossk

FAEZERRIIBEREZAE  BS
VAIDXCECI0309 A THRIEFIIRE K& + MUIRF
BHERERIEEH - BEEEEMMinibusEHEAN
Sedan ' ERBHEBR KA IMInibus » A BE—F
BREDEHER - REMNBRIEATEBAPEE4)
AT o

35 RAUNBIK R I8 BRASAPE

Validation Loss * Ei&Loss FunctiondERHY BT
BRiFEBRERTE » BERAAP(Average Precision)
ETHRRBECMET(ERD) - BREES K
RZAPE » AT IRAESVAIDELabellmg A
TIRFCPTEII RS - AIFEAP50(loU 0.5)FFE
93.785%(5%6) °

Per-category bbox AP

4 ‘oo‘

$ Category Sedan Minibus Truck Pickup truck Bus Cement truck Trailer
;E‘li AP 72.133 72.257 65.675 59.643 77.340 63.589 14.547
36 WRIRBEEIRR < RASAPE
AP AP50 APT5 APs APm AP|
69.312 93.785 87.480 47.667 71.393 58.804
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K

ERZBEDHT © Mixed_test

BN ER B D ITEL FAMixed_testERIE + DI
T AME BB TTHYObject Detection) R E 2 ERFE D
WrE R =% BRIFETER » Precision (F5) »
Recall (zZ(6) * F1-Score(z{,7) °

Precision(ERfER) = TP/(TP+FP) (ZI\.5)
Recall(#Z[=]2R) = TP/(TP+FN) (7.6)
TG 2 Precision * Recall
— = * .
core Precision + Recall o)

Hrh o TP(True Positive) B EE1E R
"B, BRABETH WERESR

KT BAURBERNECREERE

FN(False Negative)ZHEER "H 1 + KEA]
FIF T8 ) WUERR(EEL 5 FP(False Positive)@
HEBER "REB.  BEMAB "H ., NER
BEE - BBBERIETMixed_testI BRI RN T
FETEL 0 AR REA26 1f8(Omission) ~ 3R1%
#4262{E(Commission) ° ERecall » Precision
F1-Score/? BIETEANZRT * F1-Score(B 15 &8 E A0
21 MO9THERAAERTEABERES
(Recal IRKRER G FREMTBAHZDEER
BHVERA » PrecisionfU KRB TEA R FE MU
PELODEARAZEERE @ MF1-ScoreAI{ZRE
BIRHEEERIR)

W4 B AR R EITRI A 0 R
B AR ER N CECI B RABEMEENEIA
VAIDERE » BAETE BRI RE NG 15 -

BEEE
BERE FERR
(Positive) (Negative) Precision = 0.97
tﬁ| y. L 8
TR TP=9564 FP=262 Recall = 0.97
(Positive)
S| A F1 — Score = 0.97
i‘E/AU/%FE M EN=261
(Negative)

15 RATERIRRETR
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v EREEH

RESEZETNEREEZEM - EM
EREGETHNN > BRRHLMEHE
TIEH - NI B BFaster-RCNNBIT &Y
HER - EEGREELLMNESDH  EE
DeepSORTIEEE R R LW IE R R IBATEL -
HEEESYERE—RE  AE16ZF
Bl o BHAR KRR — 46 TR AR5
Sedan-8 °

A~ HIEZRREL

BT RBEWNEIMRER - B
FETLRELR  ARALECLERAEKRE
WZEAIREN) » BEBLF ISR EHIE -

FAEHEEREEMKRS AT 13ERAE
30382 22 L EE RN R IRMSERS/NR0. 1m
ATREEMEMNCER o

REIRE BRI EAQGIS » WESEE
S &H BB 17 - Hh - ®A&IDASTH

B 16 BIRIER AT

&8 ZEEMLBE TR
Video ID Number of RMSE (m)

Control Point AE AN
A01_60_100 10 0.049 0.042
A02_60_80 9 0.028 0.040
A03_60_60 9 0.045 0.049
B01_30_100 8 0.058 0.048
B02_60_80 9 0.051 0.030
B03_60_60 8 0.048 0.017
C01_60_100 10 0.055 0.047
C02_60_80 10 0.056 0.033
C03_60_60 8 0.049 0.022
D01_60_100 10 0.058 0.022
D02_60_80 8 0.054 0.025
D03_60_60 8 0.066 0.025
D04_60_50 8 0.068 0.024




BN T EER » BRER60
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REFE - StEER=WENT
RE - ID4STHIB N EEWTYRE
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90.000000 - 100.000000 90 - 100
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120.000000 - 180.000000 120

e 000@®e

17 S NERCRS THEKER)  HE
REENTEBREI A EAKPTIA
BRNERETRB2ENER - 8

80 kel R B A Space-Time[El 5k ~ 48
80 HENAE - SERIEHN TR

B RREE  REBEEIRER

40
) BE 0 DABBRERBRE B
; 932,186

1 5 91317212529 3337 41 45 49 53 57 61 65689 73 77 81 85 89 93

(—) Space-Time Diagram

ID 18
120
100 Space-Time Diagramfy& —1&
- BRE—BRAHR I ESR  H
. BRI RENRRIE « BRSO
0 FHBBMY | N —E . ERREREE A

1 5 91317212529 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89

AR R EREBA - BIE

50 EHENTRREENER TR 3
ID 272 — B EREER—BZBR —
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SR WRARATSBLIE ]
- B o A/ NEILUB RIS (60m) &3
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AO03(fiii = 60m)

Space-Time

CO3(fiii 60m)

BO3 (i 60m)

Space-Time

DO3(fi 5 60m)

19 Space-Time Diagram

(D) BRI EMBERT

R BEEMBEREINZEENER
BE  DAIRRREAE - BEABRTER
B o STE AT 12808 R TSR EiR
#at  LISedanBIE R 2 (F1I928) /\/A/%
Truck(FE5668H) * MinibusBi2EE—&
Cement truckBl B2 RBEAIZE - %E%Eﬁ

REHARNED » AT RDOSERHNERRS
A03 ~ BOTEECO1EHIRBEHEA » MERIBR IR
MEIRI(E20) -

(2) BB IR EFET

B g BEREMTREBE?21) » SedanfE 1218
FRERRTHERER  THRERENE
93.37TAE s HX ATruck @ HIF9EE &91.26
km/hr 5 BRIBRIEE ABus » I HERE£84.90
km/hr * B Cement truckEi &84 » Rt BREA
it ERBERNTHIRENE S » AlRBO1
RERR(92.72 km/hr) » FE L AT DI ERE 8

Ao gl u—/J\*’“ MDD BERERMBEHET .
#Ewm—H - FELULERE  BEINTHER
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() BRI RS RERT
MEXBBRI1I2ERKEDMTESZRS
RE@NE?22) - HEH > Rl —8& > £
HREWME T > RREIESedan * BLIKLER
THHE » [FlESedanRIR(EEEE T A
126.71 km/hr) » B _IRE R Truck(RSEEZF
9£5102.43km/hr) » IR R S BERRSER
ms > BO???ZH%EPB/‘]E_ELTEZS[ZH)%%@{ ’
$£109.26km/hr * TICO1E A RS RE Y XA
99.97km/hr %Pﬁﬁ:ﬁ%ﬁﬁd%ﬂmlg% °
() BHERIREEEESET
ﬁfﬁﬁ%iﬁﬁ\mﬂﬁliﬂ%qﬂﬁﬁﬁﬁﬁ%z RE
2HEZE (E]23) » BIREBERBEYIIEEZE > Sedan
EHEE A HE AN (FEY9.96km/hr) 5 E R A Truck(F
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0 . B ml | [ . i I-. el BB R Hom al A g sl w I.ll Ho_m
AD1 AO02 AQ3 BO1 BO2 BO3 co1 co2 co3 DO1 D02 DO3 AVG
B Sedan M Minibus ®Truck Pickup truck ®MBus MBCementtruck MTrailer B Total
Bl20 BRI R BEwAT (B (d)
3 2
HE RS R s
120
100

80
60
40
20

0

AO1 A02 AO3 BO1 BO2 BO3 co1 o2 Cco3 Do1 D02 D03  Class
AVG
B Sedan M Minibus B Truck Pickup truck ®Bus ®Cementtruck MTrailer B AVG(pervideo)

21 SHE R TFIFRE T (E Arkm/hn)
Bl S R
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BO1 BO3 co1 co2 03 D01 DO
AVG

M Sedan ™ Minibus B Truck Pickup truck ®WBus M Cementtruck MTrailer W AVG(per video)
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25
20

15

Class
AVG
m Sedan = Minibus Truck Pickup truck mBus mCementtruck ®Trailer mAVG(per video)

23 BARRREREEE S AT (B Arkm/hr)

¥97.97km/hr) 5 MRLEZE &/\E RBus(F151.46
km/hr) > FRAETERABESEETIRE A
EREZR2METERESLER/) - BZEE
TR AMAIEESE - SSEEMER ZTTR &I
R RAEFERNESE  B/NEITMinibusid

E Cement truckE{£484 » EILLARADHT ©

= SERkFaster-RCNNEZEREBI#EAH » 734K
BAE - M FERBAHERNETRZ LG
EDHT » BILKEZ[ER 2 Precision ~ Recal | &
F1-Scoret33%0.97 » BREEEMERIER R
BEyisee -

I ETEEEY TATEREENE—R
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FEm =

HEEFEHHFAE (ITS Word Congress * RSTBITSWCEITSHAAE ) A HREESEHAREENT
ERE B 'HEEHAEMNLT, 21 FARNEEEHREEB2MBR I TSHRIMRERMNES -
TR EAERRE 2 EMBERFITE « B2BE - REFZAZES  TEEEEEEEGRZREIFEZ/MEA
EBERHETERSE  SERFHHEE2EITSHAAS AT S EHERZMERRLULERR

Tz ©

TREGEFERM T BA R EE 28w E - AEEAIINERREEZEL > SARRAR > FEX
FEFRESTR - EMHSARFFEBIRERRABLEREP - AR KNS REEMZEB N AT - EHREEE
BE BRI FZHEAR  AXEPETERENE - WIRHIREH —HITSEI B HEN TR - B
RELUtbIL 2 B - BB EE TR I e AR ER I ¥ BN AR ERR < PhEL - RT3 B EIE R BN AR5 T%
71 WRHB A EIF RIS B EREER o

Looking forward to the international trend of
ITS development from the ITS WC 2022

Abstract

ITS Word Congress (aka ITSWC) is the most important annual event in the global intelligent transportation field
and is also known as the "Olympics of Intelligent Transportation.” ITSWC is a platform for relevant intelligent
transportation policy development, concept advocacy, and idea exchange, and also an important occasion
for stakeholders of ITS to promote business. Governments also actively participate in ITSWC, publish the
achievements ITS, and exchange related technologies.

In recent years, in response to global trends and industrial changes, the MOTC has cooperated with local
governments for ITS projects to introduces technological innovations, implement industrial applications, and
embodies services in people’s daily life. ITSWC 2022 discussed related topics such as fairness, Internet of
Vehicles and self-driving cars, net zero emissions...etc. This article attempts to extract related key points from
ITSWC 2022, exposing how transportation sectors can face and overcome the challenges in the promotion
process. Also, we provide some suggestions about the direction of the next four-year ITS plan, and hope that can
improve the competitiveness of traffic management and mobility services, and provide people with a better traffic

life experience.
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Policy and Governance,
Business Models,

International Cooperation
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Path to Vision Zero Sustainability & Resiliency

=

Intelligent, Connected, and
Automated Vehicles
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g ITS World Congress 2022 CALL FOR CONTRIBUTIONS, https://www.itsamericaevents.com/wor |d-congress/en-us/programs/
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RADERE— IR (Technology
from Entry to the Last Mile)
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Connected, and Automated Vehicles )

AFTBHEEFAREGER  ART
B ERE e —  (hFTEEBIMN35%LL
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RFeEgREZR® B BAKO
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He 0 NMEEEEEHE > EHANE
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BRERAHEESLIF—EHZE
B BNFREEEEHALEREH
XERTR  SLBIUBBHEHR
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HRIREER ° HFFRRAFAPIEER
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1ERVAR A28 E] (Organizing for Successful
Policy and Governance, Business Models,

International Cooperation )

FRORFAE BRI 77 E M REHE
HFEENGDERREELAREBRNE
£ HRtBEEERGE - mEBERH
FIENEERABTR T @AM
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B BEK Bk EERLEENKE
REFFZBERT BN 5 Z R E
EERBRESE - AAMFAETRIHR
FMARRE - ERRT Y EFFZ AR
BHE - FEAE B XN S B RPR
NEERRMHNER  BhRBAERE
RNURBEZEER » TREBNIRXBE
{EITEE -

(7X) KBMEIME (Sustainability & Resiliency )

ATERBRABEIRRE  BRE
WEE - RARZEE  BPFE BT
BRICEMBERMUNENRE - 815
ey gZERRAMREARBHESE
A > BlLN - I TSEAMTLRR AR BHEA
Bihix ~ EWR 2 BGE © SRESRHIE L
RABWRBANF - AT - XKEUH
AmRMEENBEEZER  MaE

BtRE -

FAREMEAEBEZE BRI RR LA
i BRI XU T ESHEE
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ZFE > LIRSS HHEBE R
EUERIRIE  E— DR ISREE -
R 0 KEEFMEE R YRS SHL
ZR > W RZERIARE -

(t) B EREEE (Digital Infrastructure )

ARFTEFELRAARELE
HENR R BR - TRIEERFHARKR
EMEE— HREBEMEMHRERN
MERASASREHUERERINEE
MAREEER > HRBEREES K
ThREZ2EANRZTEE - BEHEAR
WERZFERR “NAHT DARER
REFJHNER  AFHEEIFEMR
HECEE  URERXERGNES
BRTAH > MBS ERTE-F
B - EEBES  KRZBEBHMNE
FREMNEKREEAELHUERRRE
MEBEERER  EFEEAZTHER
BHE  fHERARTESDRZHEEIE
BRENEERNHAM - LUBRE
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AE 0 BHAZBRERIELEHBNERE
BR > LA R/ATEHEITSFHECE
BIYAREENER  FREEZEH
BfE IWAREERAER EVERE
g WEHERBEL -

(B) RBERKI - RE -« BERAERHEFS

B - HERREME

— FAREX

AP EGEa wAARREN L
Bz2 DIt RHAERBERTS
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2R~ DTMARKE  REEERR
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KR28BITSHAREHEEEXAHITS
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El6 ZE28/E I TSHARSHENTHKFKE

&8 ITS America f& ~ ERTICO CEOXITS Asia Pacific
FERRENETESL

BAPERR B2 FRRF - BEEEMHMEE
NEHYiES ( Safer, Greener, Smarter, and more
Eaquitable ) B8 ZEMPTERNBIR - BBHNA
ER® - BALNKES b EWMERERET
BRcTRTH - BAEMIEARBRZR B
hRHF ~ MRABBNAFM » WEH Fﬁﬁﬁa
ABEETRERNEGZNESZETIONLS
BN RER(E6-E9) -

—HEERFE

ARITSHEARGRERNKEN—K=2H
AEEMBTES T202288EEHtRARS
2N S BFATEE | (ITS World Congress
Hall of Fame- Local Government Award) @ Sl

MRASREES  'EEAHERNL=ES

B9 FERLKAERSLENRENSIZEY

BRRBITEF BT « AISESREEH AR
BAOMRAETHRE - EERPSEEIKRER
A%2,  WHREARFEIA20HERGRS -
SETREETRUSE AAEH  2Za#
T ERITSEERR » MaaSRRBITENRTS « AIDE
SIS IEHEAEREAR - WRKB TSHRRGHS
EHNEE  EAREHBTRERRIESN
BlRRAR LAERE 10 E11) -

BH20134  fELETESEEHHA
RELAZEBE - BREBFE20134F7I1T
BREEERE (KETHRRIRR @ BRE
BeBLEE) ~ 2015 EBBWAT (BEEK
BME) 2016FEREFHEHAT (BEFXKR
82) ~ 2017 AIHBT (B RRE)
2018 FRBHMREEM (RFERBIEBIER
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B 11 BiEmRERREHE R RAERDEDEATE
2022F HEEHMFANE L ANEM S BATELHEL

R BERERFE)  2019F TERMMER
(BEXERRE)  RAFERETBERE (B
HITRAEE )

= BmEe

RFSRNEZSERREEES ' £28F
ITSERRENIA22BEMER » REERY
BITSHARSTHRENEEHN - BEE - &
S~ KEER « DUSEHATEZE  ITS
America=E fFlLaura D. ChaceltFIRE AT EAET
L HFRARHABRELZE - EREE
BENBERATMEZEHNRRZ - T—/&E2023
FHEBEITSEARSKHEMNER - KEE
WER T AR AR - R REARFKERI20234F
10 E29BITSERASEHINER - XEF=

& 12 ITS AmericaZfELaura D. Chace A58 28/E I TSTH R
AN SR

Suzhou-2023
29" ITS World Gongress

13 298I TSHAR S TP HEANERE

REBIRIRE29 ~ 30/F I TSIEFAS TP THER
NEMBZBRRE R @ BABITSHRARKZET
SEENAEE 12 ~ B13) -

2 HEEYRE
— RIBEREEERREE

ITSHERARGAFERLBFI0Z AN G E
(Technical Session) ' HBIERERFEEITSIE
EffE » KBH - SE - S BNt EET
NSRBI EETHNER  SANBERE
EMREEERRANELT « RAE © BB
HZHE - A% - BERRLUNKEERBET

253
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FEBEE  SARTHYRE  HEM  RE
DUHFIRETILE  BEASEBESNHEMUE
ITSHARSHETREE -

ANFEHEQEESEEMELRER
HIRE 22 MR EREULEM® XA g -
BE BN E B2EK - BEE L
MREASBESEBRMNER - LTEXRE
AR D2 INZRER, |

BABERNLE2RARK ZBAEHHAE
(VoS BEEER(V2R) BTz B ER
MEEE  E— S BATRANERERIT
REIAIREIEE - BRBWMRLE - BHA
AL RARBER R ARERTENRZRE
EREME  BRELEERE BB
e FREEH AR VX R SRR - HE
REV2XRBEFREL - 2] KA
AL RERBBEERMERITR
TEESHENBERGNFRERRE

(—) FEIEEREHFHER N TNER - KB SEEEBERENTS
Z 52 (National Transportation Safety
735 T 18 22 75 3% B B R SR AT B PG Board, NTSB) &4 /AfiZMost Wanted
HERERELRESE  CAREBER Listf » HZ R » MMost Wanted
ERAMBEBRPRL  c EHETER List 2021-202212%) » MEEFAEET
BINERMARAZE RS - HERD B AN R Al A2 BB R @ AR B AT (Require
BENRBANL2 RS (BRESVRDE Collision-Avoidance and Connected-
WERERE) - XL ES (1 Vehicle Technologies on All Vehicles) *
RERTIBBREWEL) 258 BURFAmL 2 (E14) -
o e
TS Workt Congress Los Arovms o B s e & N "
R - e 27 o —_ ﬁ' AT
“Current Status of V2X in vy N
USA and Europe” | g -
O e O ‘LI:;Ef":f°‘i°""’"°°°m""m"'_l.“ff,;lffi E 1

HONDA. Volkswagen TOYOTA

A New Era of Safety Systems

4‘ ‘Mﬁerame Safery

iushans

A
@ N:twe Safety Systems.
oiding areidents in critieal ubwations
Passive Safety Systems
Reducing the severity of accidents

»

AT AusT e b -

Car2X - Futyre Vision for Cooperative Safety

oy
K3 P e
4 “E
a {
<)ol B
LOS ANGELES S sy
st 153 AveRicA, erTico & s RO Rlabmams

14 B 1-XBIEER B BRIEIR T

& https://www.ntsb.gov/news/events/Pages/202 1-mw|-bmg.aspx



BRERE20 1A E IR S EEA
BHEEERFRER - ARANRXBEEE
BRI A= E RS A BB
BBTESEEE » TEBWAE
A E B 24t (Cooperative Intelligent
Transport Systems, C-ITS) » E 4R 1ZH]
B EEITIT RS (Vision Zero) o HAIE
BB ATE « R KEBE
D H#EF - BRBRAEEAC-ITSEHEE 20404
# L TEET AT R IS A A 14508 BUT
BB AR I00ERIT 2384 » A
EAR210BRT - Hat R =iE8.6 - &
BREELIEREFER  C-ITSET 2
NMER—EF - BBER100EWMEE
EHEEEE  28ARL B ERE
REMERERZ N - C-ITSFFIEERR
FETN  TEETERLDHRERV

= LA T—BREEENEFHEE
AT (E5) -

(D) ERRARE

BN R AIRE (RSU
RoadSide Unit) ERECE ~ BEME - A5
BEX BHRE -ELHRERIE
B BERARBRERAIBEZZHE
fEV2IfER » BE D ZEIBV2N2V+MECH]
ZRNRSUMER » W2 HVRSU as a Service
WS AEREBAEER  RE
RAEMEIRR BE/EE/ T RERSE
FER @ WA 10 Ll ERA - HEFE
BERZITE100ms B RERERSUA S © B
RF&EBIV2X R 75 FE F B I B 2 F3R°
(B1e) -

SMART MOBILITY - ACHIEVING
SEAMLESS, SAFE AND EFFICIENT
CONNECTIVITY

Efficient & Green MOBILITY

Expected impact of 1

(includes mature CAITé f:::'jf.r-]:"“t""’ (e 240
* Time saveq benefits of €145 bn

* Reduction in cost of accidents €30 bn

* Total cost of €21 b

* Benefil-cost-ratio: 86

* The positive effects of digital mobility sarvices on

5@ of highly automated vehicles,
ated and are NOT yal included

multimodality, as well as tho:
cannot yet be reliably estim

mability services

C-ITS is on the road!

* 1 million vehicles sold

* 20.000 km roads equipped with C-ITs
* Combined with long-range 100.000km

* 5.9 GHz spectrum extended to 50MHz

Information &

« s

SUSTANARLE
MomILITY sTHa U

are covered by C-ITS services

Focus on road safety and traffic sfficiency
Prepare for higher levels of automation

15 - R EHE)  ERER - R2LILEREE

i 4 i tency and TTI-Independent Latency,”
2 K. Lee et al., “Latency of Cellular-Based V2X: Perspectives on TTI-Proportional Latency
|EEE Access, vol. b, pp. 15800 - 15809, 2017
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[ Now Dovwioprr

Virtual RSU Arrangement ———

Standards-based messaging delivered based on geogroph =
- "

= Dalvors any SAE J2735 salely vort
- Based

Wiy it matters

[_ Deploymant

Use Case - Curve Speed Warning/Alert Connect Now for Safety

ﬂ. )
ol
-
:

Demonstrate the value of what we have today

Embrace what's fessisle

/\ 100ms
* Bounded project (varridor, geagraphy, translt bre|

* Usa collular natwork/cloud connactivity
* Evaluste the mpasct, Inchading squity

Pick 2 or 3 pragmatic use cases
* Work Zow Warming

* WAU Presence

* Satety messages: Cueus, Curve

* EVP, TSP

16 ERE3-EHE R AR 1A

HondaM& Z BN Marysvil leTh E{E
V2IERVVEZR OMHEBER 2888
BERt2448 - BEHETRE 108K
BENIEREA 1318 HE - HONDAAF) B

ZERURBOEE 221 (Multi-access
Edge Computmg)%ﬂiﬁiﬂ RiEE
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(Mobile Edge Computing) @ Z R 5GHITE
% ReZmEETE LTEHRENIT
BB EE I H%Lﬁﬁ?ﬁ?%?]%@
BEGNUE - HENEREALE
BREAUEEULKEHR ?E’JHE%DD
E o

HAbFIEBERA LR RV 2X A 5% 2
EHHEERCDEETE  BRZHE
B - BRERBIRV XTI EE
RAEHLE  HthVoX@RITRM5G
MECR3ZEBMECEZ B R IR F I A% i 2
BEBAEAIREE  ZaL2EET7) -

Honda & MarySvile Sman Intersechion

| Honda™Varian Collaboralion on 66 VaR™m

Use 5G
Mobile Edge Computing (MEC) to enhance
Vax satety pedormance

5 () WEROER

AERT  FEN—



Vehic :
| Vehicles ang Interachion informatian

T 2] Ire—
99,858 Trips

Signal Phate and Timing
[SPaT) inbersoctons

Vehicle-to- Vehicle

Interactions Driver Warnings

| EonnecieaVenicis Research =Sad Mabiiy

® Mo o 30

[ Corrent Statos ang Chalienges SUmmary

==

X technology can significantly enhance hansperation salely
* Honda and many shak
o Ny d::l:::‘ have been working on Vax technology and

*  Direct-communication based VX solulions in he U5, are loc

ing uncertainty
*  Other V2X solutions such
ey fosl‘l':g a3 5G MEC can provide similar capabilty bosed on

Honda s actively explorin technical solutions |
vehicle research toward H?mdu's colido:-lv:: z;:;ﬂhw i

We welcome like-minded partners lo collaborate with
fo these challenges = e g et

E '[?Tpofhondu and Acura Deal

or existing cust as part of Tam,
3 Con
Vehicle Pilot Project in collaboration \-\l‘i‘ll'nml.‘.:sl:i()‘["ec‘ed

o

ers are working on V2X

vehiclel Cannol ergoy e VI ' -
P

<

(h) BEEARENSRR

DEOSO OBU7E{#ZE £ 32/ Tampai%m
B2 E R OEME & Ih B RC-V2X IR
AREtEPhase 1-3 2 B R2015F9A8 E
20204F9F  EITHIRRE - K LR
REIEERE + W72 A HA B A BE &
ERBEWRE - Phased 2 BT B 20204
9AE20229A  FEEMEHFEEER
STERD 0 WEAHONDA ~ HYUNDAI

RTOYOTALSBERETHR » BRIE
OBUE M EEZHZIHE L NHONDA
HYUNDAI » RTOYOTATEE K » IR
BAIBEEFHALTOH - NFHEEHIN
TampalZ BT ELR R

standards does not necessarily guarantee

MExistence of

standardized operation (particularly with
legacy system) * MIERREERS
Hikmn iR RE AR EEE18) ©

mﬂ,f_nn

s et
BACKGR
2020): ment,
2015 to SeptemPel CLr L cipant recrult
ses 1-3 (september fng, systems engineer gtms
M anceot developments PASTOR U formance repor
nent, data gene .
20 to September 2022

)
uipment
{ three auto Oﬂilmlul;‘l‘ “;':.rdl C»

OEM supplier, migral
testing

DENSO

Crafting the Core

¢ OBU Key Features

DENSO Hercule

+ DERG and C-VEX Opevasien
+ Onbosrd GNSS Receiver
+ Vishicie CAN Bus Conneciivily
e Y
il acs-up Display (HUD)
X Applcatans
- Seandards. [EEE 802 11 (DSRC). 3GPP R14 (PCSC

V2X) IEEE 1608, GAE J2735, SAE J2M5/1, SAE J316111
The DENSO OBU supports DSRC, C-V2X, and LTE communication

L0 acees rs2avencn entico At POC Dingaome

AERT  wET—H

{5

fa
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Complu;r1m~¢.'r1f

DENSO 0BU_ THEAKeY Ac N
» OBU wa sucoeasl

e

je lane highway

coessfully demonstrated VZX applications in OEM vehicles

sTavenca ertico €% R Dimnvems

ty with legacy rystema)

18 FHeEs-EE N

KEITSHRARKESNRLACCERILEEZET
LD_BIRSREREZTHE  H2ERZEK
REkBEERRAESZEGEINEXEBM
BRER  AB2ERFTHELIFEEENR
HEZ M : CASE (Connected  Autonomous/
Automated ~ Share/Servicel fElectric » X 7
ACES) » 2FE5RETLICASEREERMAE
B DINBE G A E R FE AR TSHRARE
SHEREEAR

(—) BEEEMREBET

1. ZEAuto PodBEE

Auto PodRFERAURRIGOEER
2018EEFTIEHNE—RBEE » B—K
WEEEE » EREESHEMRE  fl
MARKIS ~ R B85 - RER
B MIZEABECR  UERE—EBZ
ﬁ@ﬁ%ﬁﬁ ' Auto Pod&/ N\ A 1T B 1534
» — AR BAEMRECOEE  Auto
PodTméé BET  IEERIMZEREMNAR
LYEBRL 2R EEREFEETREN

TWEE—RREEEEEE L (B19)

EigH N

19 #EAuto PodBEE

2. EEE1EKelRIde Vehicle-EZ10BEE
EZ1057EBlEazyMile/ARIFTFI 2
BEEE - HeEEN - ARMI2A -
Ea{TRERI0OAE » B2015EES5E
HRETL 16(EBIZRBIBI0ET » 201746
MBEERKFERRIETETAR
KelRidest 2= M 1% B B FB B Je 28
ER(BMV * German Federal Ministry of
Transport and Digital Infrastructure)&
Bh » 20214F3HERED » 1220234124
fEKelheim@2EEMHESD - AR EE
EZ10BERBEFERTIEHRALFR2E M
NEMERARS  AICBEENES
RRGHTNIRERZIBENS » KME
R RBIRR G TREERET (&20)

€ Auto PodB 49 * https://aurrigo.com/autopod/

" KelRides T BEH - https://kelride.com/



FTEMNEAEBEE  KEEELSWRI
20202243 B {3Shell Eco-marathon
Autonomous Programming Competition
B FOFTER 5T © Shell Eco-marathon
Autonomous Programming CompetitionZ&
ZEEZ2 BB M L ASTEMEIT
(Science, Technology, Engineering and
Math) -~ HEEERBRRERE - A
MEFHESEE  WIRESERMAERIR
oF8 ~ PBEE ~ CPUM A RAFRIBEE M
B (E21) -
AXFERAEZRTABN®WE
A SWRIFRZ L ERBRHARARKE
KUFBRANARBLERTNNABEE
™% BEBRRRITEEZLAHLERR
BREINEEERZANEMZE - &
It - EEESMY EEBRIRSIB N - B
R AR MFEEAFR  HEBEE °

et usets
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3. EESWRIEE
SwRI ( Southwest Research
Institute * XEIFEMATE) *EXBE
PR ~ REZANEIL - ISR
FERMEMARAB I —  BEBAIFE
BIASN - FEBAMZEART Tom Slicki?
194 TEFTRINL ©
SWRIRAEITSH R RS RREFRRE

B21 EBESwRIBESE

8 SwRI - https://zh.wikipedia.org/zh-tw/%6E 7 %6BE%8EXE5%9B%BDYEB%AL%BF%ES%8D%9 7 %ET%A0%94%6E 7 %6A9%BE%E
9%99%A2/

9 .
https://apcforum.swri.org/

10 . . . . .
https://www.makethefuture.shell/en-gb/shel l-eco-marathon/virtual-learning-sessions/autonomous-programming-competition-
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ZBICARMAG R B ENFERERT =
RKAREIREG TR~ H X BB
BAKREER (FHWA) T BFREW
CARMAGTERR" - REtERHMRL
BEMERNESERE  LIRBEBRAE
B 8){k, (CDA * Cooperative Driving
Automation) B 1R * FIABBLER
RERSRMEARBRAAEENES

(TSMO) - HMERNBEERREL AT RN
GitHub NEEE([E22) »
CDA[RIE & B Eh{b /ASAEFE2021

FISAE J3216ETE » B4R A
EReFEIE 85

B Class A -

HRREHEZ A /E Status-sharing Cooperation
B Class B -

ZEIEZS1E Intent-sharing Cooperation

1.

B Class C -
Z2RPZSIE Agreement-seeking
Cooperation
B Class D :

IRTEMSAE Prescriptive Cooperation

D) At S S EAMEERT

AIREYOLOREBAIAIRE B EEY
REZRINE BB REET
EMER a8 PEEELEGEEMR
BUERAEBERITSWC2022 B RIR
AIREYOLORRBAIAI KRB NS
o R E R A AR R EE
ﬂ)ﬁsewmii@i%#ﬁ Tﬁ,.EEJ\I_II_IN 4K
FHREARTEAAERGEETHAIT
EE(E23) -

B22 KEIEFAREERCARVARR B BB R =

“CARMA Program Overview,” https://highways.dot.gov/research/operations/CARMA

“Taxonomy and Definitions for Terms Related to Cooperative Driving Automation for On-Road Motor Vehicles,” SAE
J2316, July, 2021

B ca - AIEM R YOLO AR

' https://pages.meritlilin.com/lilin-selfai-yolo-cht
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2. AERAREBRENREBEEEERRE

TIEER
ABye Bl &AL ERMERNDG

BZERTE » E4ENasdag L™ ° AEye?
KIBITSWC2022 BB RIENEERI
EAERBREEREEESDHERER -
MBI E R A S MEMSHIERE R = R
WTiReE - AR LEREER&EN
WA mEEREHBES + KR
ARERFEMEMNE @ WA LERBIEE
EERZEIS50AR » AMEEENM ~ B
YESEHEEE D - HRA BEEHEAEITS
EREHEERNEZR(E24) -

[ EJ‘?H‘EE/E\ lEPIREp =
%%?»?@ﬁ“;?uuﬁm ' fHondatE
A" Honda Mobile Power Pack e:” 2
AN HEZEMNK” Honda Power Pack
Exchange e’ ( f§FBHPPEe: ) &L »
BE 23T LB N Gogoro 20 154 BI#E H HY
GoStationfR T ° Lk HZEMERAIEATE
MeE I JRRIEARTEMIME « SEEH
DIRHEIEEN B ERER - JFEEHonda »
Yamaha ~ Suzuki ~ EiKawasaki & /A A JR
B ESEAR  ERAMBAXETE
EHEBI2033F BB RAL (B 25) °

24 fEERFERAEYe/A RN RIS FI Y IZE fhiZ P REFER

14 https://global.honda/innovation/ITS2022/pdf/10_Honda_Mobile_Power_Pack_World.pdf

15

“ZNH BlGogoroBUAS | SE—{EMEE T FTBILFAE - HI0CFENTE" -+ B © 2022.11.07 » https://www.bnext.

com.tw/article/72393/honda-electric-motorcycle-battery-station
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Honda Mobhile Power Pack World

HONDA

Honda Mobile Power Pack World

@ Objective
By supplying power to all kinds of electrical products, Honda Mobile Power Pack e: provides our customers with free and luxurious lives while expanding
utilization of renewable energy, contributing to the achievement of carbon neutrality.

@ Technical Features

Separating the mobile power pack (battery) from the product enables
battery sharing between various Honda products and makes it possible to
reduce our battery costs and resources.

Ultra-compact mobility y" Mobility for

A ﬁ shart-distance
“” travel
m Not] Thase inclucde the folowings
. hapan-anly spachoaton
Mobile Power Pack e ey ey
charging by solar panels

Honda Mobile Power Pack e:
Easy to use, Robust and Intelligent Battery Pack

= Safe and highly reliable ik arid
4 § o Silent and Zero
= High output & high capacity Emission High-Power
to help expand use L e Portable Power Source
= Compact & lightweight ~
for easy handling Compact electric [Sharing battery in sockty]
outboeard motor
u High durability for long use
® Loss cost for market penetration “I
Home power storage
m 48V system {UN R136 compllant) » Use of surphus power after FIT ends
= Reslience measures. Battery Station
HONDA

tl::‘!]': 825 Hondaid B35 B ~Honda Mobile Power PackitZ &t M BEHT &
= s EREEMNEER
BRI ZEMERI 0 BARRE
FEASMNENE RN EERSK
FEHERAERRBE RTINS MAE

RBENBE R MRNEENEEHE
AR ZRBERFRRE  ARBRBRER
FAESMRN SN  TRIREEE
IR RER (B126) ©

16 https://global.honda/innovation/ITS2022/pdf/13_Honda_Fuel _Cell_Systems.pdf
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Honda Fuel Cell Systems

Honda Fuel Cell Systems

@ Objective @ Technical Features
Make hydrogen economy a reality by utiizing FC core technology that - Flexible power output by connecting multiple FC systems
can provide clean mobility and safe energy. + Available for various mobilty/energy applications

+ Achieved inexpensive and long-life FC systems through joint
development with GM

Honda Fuel Cell Systems
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Steel cable force measurement equipment—
Development and application of climbing robot

Abstract

Due to the collapse of the Nan-Fang-Ao Bridge in Taiwan, the government have paid more attention on the
bridge’s maintenance management. Nowadays, the improvement of aesthetics and construction methods,
suspension bridges (such as cable-stayed bridges, extra-dosed bridge, and cable arch bridges) have been
widely used. The steel cable become an important roles in bridges’ design. In order to detect and to monitor the
steel cables more effectively, the cable climbing robot has been developed which is to replace the occupational
accident risk of manpower in high-altitude operations, to improve work efficiency, and to avoid the impact of traffic.
The climbing robot developed in this project is different from the existing climbing robot, such as the appearance
inspection or the magnetic flux measurement of steel cable. Moreover, the climbing robot has equipped with a

tri-axis speedometer (accelerometer) that can climb to the specified position, lock there. and level adjustment
automatically. It can be installed on the steel cable synchronously with multiple climbing robots to measure the
mode shape and the tension of the steel cable. After several field tests, such as the National Freeway No. 4 cable-
stayed bridges and the Kinmen Bridge, the cable modal analysis results are quite consistent that compared with
the traditional measurement methods.
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