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Albstract

The storage space where a large amount of raw materials, finished products and semi-finished products are
stored is a place where companies usually ignore the fire risk. In Taiwan, fire equipment in buildings are installed in
accordance with fire regulations. It is one of the duties of the fire safety engineers to ensure that the goods in the
storage spaces are not damaged by fire. Natural smoke extraction equipment have advantages over mechanical
smoke extraction equipment during construction since energy saving and environmental protection are the trends
in recent years.

The neutral plane is a horizontal plane in traditional theory. In fact, the openings of the building are not necessarily
symmetrical. For an asymmetrical space, the airflow organization in the spaces have a great influence on the
smoke extraction effect when there is only one side entrance. The results of this study prove that the smoke
exhaust effect cannot be judged only by the opening area. When the air inlet is set on one side, the air outlet on
the roof may not have better exhaust efficiency.

The results also show that the neutral plane in an asymmetrical open space is not necessarily horizontal.
Sometimes it is tilted. Experimental and simulation results show that when the height of the two side openings are
the same, sometimes one side is the exhaust vent and the other side is the intake port. The tilted neutral surface
turns the opening that should be an air inlet into an air outlet.
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Albstract

Recently, due to the rise and maturity of various technologies such as Big Data, Internet of Things (loT), Cloud
Computing, and ICT, they have been combined and applied to traditional measurement and verification (M&V)
Technology can properly improve its time-consuming and labor-intensive shortcomings. This paper develops
a cloud computing platform that combines current M&V standardization procedures and uses automated
measurement methods to solve the time-consuming and labor-intensive data collection problem of M&V. This

computing platform uses the "General Performance Baseline Equation" as the Energy baseline model, uses

Python computing regression analysis to establish the baseline of energy equipment, and calculates the energy-
saving benefits after implementing energy-saving improvement measures on the cloud platform, and then To

achieve the purpose of rapid analysis and real-time monitoring of energy-saving benefits.
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Analysis to the Safety Facilities of Fire Protection, Ventilation and Smoke
Exhaust in the Long Tunnel of Suhua Highway Improvement Project

Abstract

Taiwan's undulating terrain, with about 70% of the mountainous area. In the case of limited land, in order to cope
with the deepening traffic demand, in addition to ordinary flat roads and elevated roads, traffic tunnels have
become an indispensable part of modern road construction. Benefiting from the continuous improvement of
engineering technology, the number of tunnels and the length of tunnels in countries around the world have been
increasing, which has greatly improved traffic efficiency and economic development. The structural feature of the
long and narrow space is that the longitudinal distance is much larger than the vertical height and the horizontal
distance, and the exits are generally less and mostly located at both ends. Because of the long and narrow space
features, the main passages for people passing and transportation are the same, which means that the escape
route of people during a fire may overlap with the direction of smoke from the fire site, which presents a higher fire
risk and difficulty in evacuation. In the case of a fire in the tunnel, the water mist system has better heat absorption
and cooling efficiency and can effectively protect the tunnel structure, so it has been adopted in recent years. The
automatic fire extinguishing equipment for the Suhua Highway Improvement Project long tunnel uses a water mist
system as a protective equipment.

This article mainly introduces the design ideas and calculation instructions of the Suhua Highway Improvement
Project Guanying and Gufong Tunnels composite point exhaust ventilation system and water mist system. It also
includes how to use the old Beihui Guanyin Tunnel of Taiwan Railways as an important role in the ventilation and
smoke exhaust system ducts, and the smoke control strategy in emergency mode is the essence of the composite
point exhaust ventilation system to strengthen the route’s disaster resistance and survival. Transport safety service
is the ultimate goal.
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Intelligent equipment upgrade in the airport HVAC-
with Taoyuan International Airport Terminal 1

Abstract

Passengers of Taoyuan International Airport has increasing in recent years. HVAC equipment of Terminal 1 is old
and operate by low efficiency. Not only consume more electricity power, but also decrease comfort for Passengers.
It because HVAC equipment of Terminal 1(including lobby, corridor, departure lounge and customs office building)

getting old. And add more decoration or facility for Passengers services.

This article will take the terminal 1 of Taoyuan International Airport as an example to discuss the design and site
supervision of airport equipment in demand confirmation, detail design, engineering quality. And discuss the

application method of intelligent BIM in the airport HVAC. As a better reference for airport equipment replacement

in the future.
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Intelligent detection and warning equipment
for railway depot

Abstract

With the advancement of science and technology, the running speed of railway vehicles continues to increase, and
the volume of transportation increases. The requirements for safety are also stricter. Many traditional tasks that
require manual operations are gradually replaced by advanced equipment, such as: the measurement of driving
mechanism components such as wheels, disc brakes, shock absorbers and collector shoes, and track inspection
equipment, etc., to save manpower and material resources, shorten work time, and improve work accuracy and
reliability.

This article will introduce advanced railway vehicle measurement equipment and track inspection equipment,
including: functions, principles, operation methods and test results to help maintenance, and explain the matters
needing attention in planning and design and related interface requirements for future processing reference for

related engineering design.
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Smart Airport-Intelligent Application of Baggage
Handling System and Security Equipment

Abstract

Smart Airport makes fully use of emerging or mature technologies. Through the deployment of sensing components
and the integration of new and old information systems, the flow of people and logistics operations at the airport
can be turned into analytical data as much as possible, and real-time response capabilities can be established. To
improve the efficiency of airport operations and improve the quality of passenger services.

In view of the fact that international benchmark airports are committed to becoming smarter, Taoyuan Airport has
also actively carried out digital transformation and improved smartness in recent years, in order to efficiently handle
the increasing traffic volume and reduce passenger queuing and waiting time. "Flights, passengers, and luggage"
are the three major items that Taoyuan Airport is currently working on digitalization to move towards intelligence.
This article will share the smart cases of international benchmark airports and explain the progress of Taoyuan

Airport's smart promotion.
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Construction of Taipei Public Security — A New
Generation of Video Intelligence Analysis Applications

Abstract

The major cities of the world gradually establish the real-time video surveillance and recording analysis platform
for counter-terrorism and security requirements. In March 2013, the Taipei City Police Department started using
the first phase of "Taipei city video surveillance system," at 11,500 security points to deploy 13,699 sets of different
types of cameras. The crime rate has dropped significantly, and the detection rate has also increased significantly.
Therefore, Taipei City Police Department expands 1, 717 sets of various types of cameras subsequently.

As an electronic city wall to protect the safety and security of Taipei citizens, most of cameras were applied 0.3
million analogy type installed nearly 10 years ago at the first phase. The proper rate of maintenance is keep about
of 99.80%, but the equipment is old and has reached the life cycle. In July 2019, the Taipei City Police Department
began to promote "Plan and design service of video surveillance system replacement and renew project" to
complete the system upgrade, and expand the total number of cameras to 17,000 by 2023.

This article focuses on the system upgrade to make a comprehensive analysis including the overall system
architecture, application and strategy of the applied image intelligence processing technology, system benefits and
future prospects which provide reference for the development of video intelligence analysis and application.
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The Information Security Design Practice of
Intelligent Video Surveillance

Abstract

In order to strengthen the security management of public space and to achieve smart city vision government
agencies are gradually implement Intelligent Video Surveillance Systems. Through the front-end Al video analysis
system to detect security management targets, to accelerate the incidents response of security officer and reduce
the burden of monitoring personnel.

The collected personal characteristics information are all from public space, in principle, it should be impossible to
identify general personal data to avoid privacy concerns.

Regardless of the video data source from public or non-public information, the system owner has the responsibility
to maintain collected information of confidentiality and integrity, to avoid data leakage or tampering due to threats.
According to service characteristics, availability and compliance should be maintained.

In the light of this, this article will focus on Security System Development Life Cycle (SSDLC) in system design.
Introduce information security risk management and equipment deployment refer to laws, regulations and
technology development trends at home and abroad for a reliable and stable safety maintenance management
system.
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Optimization of the existing power and lighting system of the
airport-intelligent design of backup power supply and equipment
improvement

Abstract

Taoyuan International Airport Co., Ltd. (TIAC) operates all year round, and a stable power system supply is
absolutely essential for its operation. Equipment obsolescence brought about by the existing TIAC (1) 161kV
substation inside the airport, as well as substation and switches located in the terminal exceeding their service life,
has caused the frequency of unexpected power outages at the airport to increase. It is thus necessary to replace
much of the airport’s heavy electrical equipment, such as high-voltage switches, transformers, power cables, etc.

This article refers to airport operation experience, maintenance requirements, and the need to respond to the
trend of an increased use of “smart” technologies, to build a new 161kV line for backup of whole airport power
consumption, to discuss and introduce a number of recommendations for an optimization of the TIAC 1st and 2nd
Terminals core load power system architecture, as well as a choice of energysaving lamps combined with a light
control management system, which can not only reduce operating costs and future maintenance expenses, but
also save energy and minimize carbon emissions.
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Intelligent Application in Taipei Water
Department and Expectancy for Future

Abstract

Taipei Water Department launched the ‘GIS Application variety expansion and decision supporting’ plan,
redesigned the application system, the efficiency of spatial search of facilities and water cut-off analysis was
improved by a significant rate in 2017. By integrating internal- and external-spatial information, an intelligent Taipei
running water information system is created. With the help of WebGIS system, real-time pipe network data can
be exported, for the usage of hydraulics analysis model creation, calibration, simulation, and data analyzation
work, which has earned great credit. The achievement of providing the Taipei Water Department crew the latest
information of the whole pipe network is recognized, winning the 15th Golden-Map Award and Taipei Outstanding
innovative tech 2020 1st place award. Taipei Water Department will be able to serve the city with a higher quality
and efficiency, increasing the city’s advantage and building sustainable development environment, becoming a
world-class water management department.

This system will be able to provide future warning alert by setting a 24 hour baseline, created based on historical
data and big data analysis, whenever data anomalies happen, a mapping service and tracing analysis can be
shown in real time, providing the monitor center information of the possible effects and affected area, supporting
the decision making process. Also when low water pressure supply happened, immediate alert will be sent,
reducing risk of disaster. The expansion of GIS application variety and integration service can upgrade the level of
system application and provide more data for decision making.
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Applying MMS LIDAR point cloud in HD Map
production

Abstract

HD Map (High Definition Map) is required for the development of autonomous driving technology. In comparison
with traditional navigation map with route planning, the LiDAR point cloud data collected by MMS (Mobile Mapping
System), is used in the main procedure of HD Map. According to the above description, HD map is a three-
dimensional map with accuracy of better than lane level and more focus on strength semantic information to satisfy

the spatial information requirement of autonomous driving.

In this article, the MMS LiDAR point cloud is used to produce HD Map. Through diversified technology and
professional division of work, automated production system, abundant practical experience and implement of self-
inspection mechanism to develop HD Map production technology and strengthen the ability in new generation of

Cartography field.
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The maintenance & operation issues and
prospects of Su-Hua road corridor faced

Abstract

For the safety of the trip between Su’ao and Hualien, Fourth Maintenance Office, Directorate General of Highways,
MOTC has established Jinyue Branch and traffic control center in Nan’ao. In order to supervise the situation of
whole Su-Hua road corridor more effectively, Fourth Maintenance Office arrange a 24 hours shift duty to monitor
the traffic flow and fire safety of tunnels. But, limited by the manpower reduction policy of government, Fourth
Maintenance Office can only authorize other private institutions to deal with the task, including emergency
management, roadside assistance, maintenance of traffic control center, electromechanical equipment and fire

safety of tunnels.

Fortunately, CECI could contract this project and has made excellent results. In order to make a reference and let
designing institutes design more completely and accurately in the future, we propose this paper which describes

the challenge and prospect of the maintenance of Su-Hua road corridor.




4 ‘00‘

i)

172 | No.130 | April, 2021

NERBREEEEHICIEBEHRTEA
(B %M T BETEIRER) - ERIFRELTEE
FeaEkBaSeREEs  RENERRE
SR O T BREERRERL) » WHHE
"THERQIMRBFTEARRZERLERZELHBR
M ZEERAEEEERBCITRFTTREE
BR) HEESXANEHERARZHRL &

EEE  2REEEERRRE EERENE
BEE -

ERNAECEEEY TRAKTIRERE
BHRBNRE  ARRELFNEILEE
Ex - ATSRARBRERE  BH - B -
BHREXBEEASHEKEERR - N1064F
TRERNTRE  RIRESHERIEIEE
fE% > WESBUSEETEES - RAT24/)0
RHEVIERSN RSB T2 BRI TARTE IR R
BIARE B - RBERFBHRBE TR
HHEY - BRINREIRTRAE - SFR
EREXIRHMEE  HRERES—HRNSE
B BHHFHNSELY  SEBRNER
R HiE > OREFHERKCRDPENES -
BRI °

SEERRERLZS=F% KBTI
HAER  2EREEE  DUARBERERE
HEERENTREERNE  HRRAKER
EEHRATUREBANKE - RERERNER
DIRFTEBHNREETAR  ERADRRE
B AfMEE RSEHRES KRGS
BHRESRENTIHEEHEBHRESASE
S WERERRNWERSR  MFEERLRS
1 BEERBRNEETLFEERER0A

FRARERLRBRNARERENRER
TEREEIHR REaNTEERERT
EEERICRBEELRBERI  BEX
BERCEHREERSBEFERTBROES
g SEEHAENE AT - BEMS
FRRXZERLREERBERE RBERER X
FE&t 2 AR - 2RIR24/NF=ITHE -
HTRBEE  EZEZRE Z3EE  REK
1~ BERELRBRETIF - ARZERLE
BHBIEE 2P - TFABRIB3FR °

EEGEEE R

' F ERxRpl

w:n}?{i-i.;
/| [Oze assaee
& SHEE - BikESRE

B FRRERLEEEEEERSE



SETIBER

s

(| mBE | [ wEsm )
|

32 EIIZEm /BT
£l e Ti2Eh
;,_5. ﬁiﬂ-ﬁ $f¢'_' Eﬁ;‘ﬁﬂ.ﬁ ﬁ-ﬁﬁ [ H-E.ﬁ ]
a FHhE ERE B8 s TiE8
) — [ wm [ ]
o FRpEIL O AERELLO
%ﬂﬂ Kﬁﬁﬁﬁu][ﬁgﬁﬁﬁu] o wisns || s |
—_ Q[ R H FNE ]
Sl mEmELD pe WL Wil
| aEBEERD | oCopEsD [ s M #{ |
A AEBEsD MEENE || HhEEDL

. E AL ]
AZIB O\ mmEN SR
CMS - LCS - CSLSZ#Hh
_ IR ML AT

O BBl

o BEAGEA RRE :
ARl O\ mnmRsKE :

Y .

= SRR BB
=& RIS

AERmEE 0

FTCER e — R s )

l ]
RIGEm - . ¥ — L
C

B AR RER
SsHhEEENREE A

&3 FRRER LIRS

— . EEEEE BEA « BEZE  NEEE - ANBRNE 3
RT #EEBEEEEFSRE  REHH ——=

mElt  ERXEROEBEEE B | TRIENABREN  SEETEAH B

BEBEGKEEN—5 > DOASTRER | £ BHEIMEEE  BARE  REE g

B ER NS AR IR TE  ER
BERE  PIRIUER - RREERE - RE
BEEH LT RRBEBRLIFREL
£ BERTERAES—8  HARKIEHR
SERENERIEEDL > FOABRRAER
BseRS Ty o W EREERG B AT I > T 5 F)
HB > D XERENEERERE - £8

BRCA—RKE  EERPEENRTE
E%O

58

DT HBAER e BT H R 5RE > 25l
ARBEE  RBEE  BHAEE=STEIL
> o

No.130 | April, 2021 | 173



4 \w\

i)

174 | No.130 | April, 2021

(C)RBEE-NAAER
MEE
BILDGTEEREAE LRENEGNEE

ENERGETRIRESEZRE  #ARE

TEESINBLIIRERTERHKERE -

AERTERET S ERBSHE R - BT

& BT BE- A B BENRS B B AE NN

ERAEMAEE  BEAERANRBERS

RER  EREMEHRANEKEE  LER

KEEEBRPRAEE - ALt > 1AEFEH -

2 BRENTEZER  UAFE BRAEBKER

PR SEERRTER  HREKER -

RREEEFHEERNZE -

(D) REEE-MARERARK

(=

EREEEFE  AEATRET A B

BRI POEBRARECRIHEMERE

BRIEEHEINLETERCHIBEHEES

FhE  SEBEKE  SERPREPER

& MextBEMERE LR  SIERTE

BXEAZ  BRBAEEBRIRCENEE

REBZZ  FeeRBEESRNR - #FEE -

ERHESLLELRER  BEEK FEA

DERZERT  MAEMENKR  #FE

RERS > BRE

RELHEFAREEER N EEER
SEERNEERED
(2) B KEE- MBI KA EER - KR

BRE

BRIt ERSEET SR T YRR
ROE—REREENSME  EEERA
B DIRE H BEHhEMRIEE B
BHRRBLIEE - IRKEERIEAREES
A —AZEA - N ERRESERE - MA7E
MABRAZGEELBCRET  UREHRE
R NER B EA S EIE - BIRABRIE
B REEER—KRER -

DIMEBESERBERDIRTEENIS
EERLR Rl = KRER f%ﬁ%ﬂ:z

HEm B T2 EER, 0 "B R
wEE, B A Z2EE, 2RIEBES -

2 RBEE
R IRRRESOERS - (e

BitiEBRUBEIERAEE  BEERAE
BARERM - BOLCER 0 B10TFEEHIERAR
BEICS T EBRBEMNEAFTR  AEAA
EREORAERNHEERNRSZE2.TEH
REHE16fE  EREFEBRIRBFREER
W REIERAREIR B R — AR

BRI B ES S » mLUBERTEAR
RAEETEE EE@ME%LF?ZEEBE@

BEE Rk 0 BESHA BB R/ NFFREL
1800~250080 » R 1B B RS AT 848 & S K/
MEEX900~10008] @ SR AKEE R HILAE
BARERRINE  ZFELEERR BE
LR AT E AR AEE - BB L N EE
FMRZIRR I I0E & A E I R
ITERE  Ith BRRESBERBEASH
BRIEARBR  BEBRES H2RREFIR
28 R ADE BN I A B BS BE BR 2 B AT AR

RAREGYE  BREEEEREUTIEFE
RIBEIEREE - WEHRBERALE - FXK
BEEBNSRBRE  ARKEREZE  LITH
R DAIRBHREMITE 2 RITAHRIEE R
REIRRIETN A



2/5 AB8 5/7 AR 1/17 Afz 1/6B - CFa
% FREL NS _ FREEm FREFRNE $— - TRl
w/E
30000
25000
20000
i 1
8
10000
)
ﬁEEEEE%EEE EEEEE EEE g EEEEEEE%E s
1074 OBEE 1095
= 2H I—H{IIH = iR A
B4 IR RALEERAERELRE
REREA(ER : TR, THL ER - EEME | NABEE URBIERBENERNERREE

RERF AEERIE

(—) ERE
T ERBRNERTER B R 3t im B 12 2 fi
BEER > MABORSAZSERETER B
ENBEREZEREGNESD) - B NE2RE
ABIERROR IR & OfR I RE BRI O 8 B AR B B
A MEERVEBES SR GEREUHMAR
SHEELE  THARRRER N RSGER
@ RIBRDRBENEAFRRZERE | 1t
LR EARAEL  TEFRBEREBEH
ihE e 9k LilFig R O S EAAERRE 2
HEAFER R RER RN - R > RE&
TERE R A AR BB O SR5S » MEE T M RAUS

B RERABAREREENRSER LUK
BIEE -

(D) EamERE

REFLETHEESACRCRE  BR
SARIAR BN B E R ARR IR  BAERR IS » B
CRERRSR O DRRER  REBHEIT R
B REE (GNES) - RFE5IpIEARR B At
ZRABATRAREE  #ERFEERBEER
W ERRNERBEENEREESR - R
BB TR —fREEL R - B HEERBIRAK
BiTE 9#:?1%;.,\%5355&;1‘5% BRAERRK
© IR EERRRR AR o

Brm

Bl5 ARIEERERRE

R

A T \oo\

No.130 | April, 2021 | 175



i e ‘oo‘

176 | No.130 | April, 2021

(ERATEE IS Capiicai]

»5h  BREIRBIERCER AR ER «
FRERMETREMIANTERLENE
7) RS NARS AN RENERBENR
MHREREEME @ ERRATERL
EEBRIE - HEREIRER2RLUBR G IR
B RI09FIRF « PR B EER KSR
BI85 IR R E B R ERRM [ 2 BR1T
RE30D  MRBIEAFREREEMRRN
BORRERCARIER  K109FPRNEE
BRERESE  HANARPRTERRE
Mg BRATRF RN T MR REERE
ER109FZRERERNT » EREMHRSN
Bz REERS > RS HEERER
NFERER

(Z) EERTRERES

BRILBRERRZIA ~ KBEE  FHK
EBEHEN17%-21%  REEREERE
REITR  —BREER  HEACZRE
EBRES mBRERERBFSHNER  TES
BREEARAKIAR  ZEAESEHEET
B NIREAEHEEE  HAKE(E - £/
BN AEERR)LAHH  2ERLERE
B2 ERRNBRERENES) St HARRREE
BREE2IEL FAEHERBTE K
L BREEBRELRERAERETED R
IS ATRRRK -

EREEEaR
EZR5IBAE
BHES21R

s N
ESEES’E&T&
ﬁ‘&ﬁﬁ!fﬁ.

2 'T%p;

; 5-‘:&,{’1
"‘ d

1 ExIEFERAR
ERFRAEER

#ii6

B7 ARIEE BT RS RARE




9 BFE R R 2R EAMAE

Ep .\ ShqEesa DHEER IR ELLN BB

B KBEE TR ERERNE=FEA - &

AR | AMANBEREASERAR - REFER ABRATR2NERETEE - BEAKBEY

3

| EASERKEREEFREEE AFAL
— BB ER 2R, ' RIE AREEBREANETHERBEER -

i

BYBEIERRES « BREHESKE BRI
KB BREABSRZ2EERFME AT I
BEHPETREMT

RERTENRBEHEENE  HA8
ERE  RIENRENBERREELES
RE[ERS  ARELRZERBANK  ER

1

W ICEE (R ICE+ &9 T) M F E

1

_ X
. '
E 1
E% — T :
X

1

1

1

X

1

'

C ;
Eje,\ —_—t R :
— 1
1

'

1

X

B8 EREEAEEEHIRRILERE (LL109FEFAH) :

:

BB IR '

| | | 5

| T I | .

: e Dk AR R MK EE '
bR 044 () B ¥ ,
CTSWE SIETRIAE KR & B E (3T R) '
CXEOMEREHE oTSRERE  eEDR * EEE S '
& FEIREL0HE & ESBRAHE o BB A E A * EIR T PRIZEE '
& CCTV(3:1%) & EREE o FIEE A HE (5548) :
S CY AL o 376 L HE 488 e 4 * [0 1B '
e 1
(Z=2) € BLIE E KRR * W O EE '

o SRR R R (R 1D) '

X

1

1

'

1

1

1

'

1

1

X

1

1

1

X

1

No.130 | April, 2021 | 177



4 ‘oo‘

58

178 | No.130 | April, 2021

(—) BELANR E R R4

ML RBETR MM - FIAEER
E{=8] (Distributed Temperature Sensor, DTS)
BESCREAKBEER - BERNSHERS0
ARER—NED R AIREZBRESEETT
AN RE B - WERE RSB EIG
B REERREEEANEZGRK MR
B EEREELRLE - BN ERS T
FIRITKEERE -

(D) BE R ERE RS
FRIERBEARHE RN ERAR

7o RERFHREBELAFESN - ZHH8

BEMKNBELTZER - BEBRENKRE

MIVEBEBE B RR M AED  BEHRAK
FrRRPMZEGNEROSAEEE  ABD
B AMNEASORERREELREE - RAER
IERREE 2B 10PF7

(Z) BEKERR

HITHNRBESEKBERRARZHE X
RRAKEZENREE  KEEBRBEIEE—
AR - RABEANRSE - BERARERER
KK RERBIEINEN ~ ERpEEs o
NEBFEIKBREBK  KERGKAIEES
MRABRARSERERBEERRECFER
B o KBERKHNAKGREIH LR 20 E
TP o

\ Jlfan - -

e

- \
Jet Fan

5 8 ahe 8 e
—

10 BE A K BHE R R B

7Ok
APTME T RAE, LT H20mI IR MEK

15
:; = N0 WFS, Truck Fire+20m
i No WFS, Truck Fire-20m
10
L ]
s
E 7
[
s
-
: Skw/m?
2 | 474 sec
1 iEi e | T T
o

olmmmm'mmmmm
Time (sec)

7

i3 ib e
HwhL7.95 WA IS

AR B
% M MEE RS, £ T H2om MM, WK
g —WES, Truck Fires20m
g:{ WES, Truck Fire-20m
£
LY
: SkW/m?
H - o
oo 100 200 300 400 500 600 700 800 900
Time (sec)
Bk (K FBlao5 i)

12 {Ha05 B RUE 58]

B KBRFHE A GRS L EE

BRIOR - =P GBS HED T

N BB NS EHECFDIR B SR

10 1EES BB R ERE 0 2012



() BRTEREBEZE RS

RIS EERARRBER 2 ENZ
DRS > BBREROLROBEMREZ
EIEuETER  REAEBHIBERER
EIhRE - REEEROHERERSEH S &
BRENSRBERE (WRBEERRE - AE
BE = REEER--F) 0 BIBERE
BEE -

= R RECE R A

FRARERLEEARTERBHREEEA
BIRESE  EBRXERONRZEERBRL -
RIRERBRNESRER - B « BB
BRI BRI - AEEERERE KA
REARELRMAL  NIHAZHESEE - &
ARZERLEBERBEEARBERT IR I
RPN - ERREZRBERTEINARER
FHEEETIREREEREIREREHE

™ BRE LR B BRI R AT

HEREES D T, T, RE - BEESEE
LR ERER

RIBUEERERLMRIE  #RR
MWEEEX  NTERBRERLEHETHR
HETETFM  BUSEFEXRFETRSK
B AOEHRESREEEBERARR £
EEEMIEME 12FT7R ©

FRRZEROBIBERF B 2R AR
(BRREDRER) ~ BR(FRMFER) KCER(FIHRATE
KBRBETEERRSE » PLORFEEBR
RERERARENEARERRBEFRE > &
BRBRNERERGGAREERA BB

RRERE/RBR  KERSE  NEBRR
FEEXEFETRNEMER  FUNEDR
MEREEEHRETRBCMEETE - BE
TR BHEEERRREBRES -

FER R TR

RS

oo} W #illol BfE @f S #Ro] 22 B8F EBHh ME ERE AET EO

s T OB WpNE TE BISRES BT WA fHERl R THER RIER MIE SRS
AR 30 | 101 | 20 6 8 29 25 51 60 1 2 45 333
BFR 58 | 330 | 34 12 4 82 76 | 194 | 220 1 2 1 2 9 | 1016
CER 34 | 200 | 28 18 7 52 | 48 | 122 | 147 2 66 658
MR | 122 | 631 | 82 36 19 | 163 | 149 | 367 | 427 2 2 il 6 120 | 2007
BEA#EE| 154 | 523 | 96 14 78 50 5 920
A&t | 276 |1,154| 178 | 50 | 97 | 213 | 149 | 367 | 427 2 2 6 6 117 | 3,044

|2 BRI~ BRI ER BT

6577 L B

CHBAR AR RUKESAR SRR APy IEGAE L4 NO/ER 248 nBRJELPY  #BEt
AER 158 167 22 4 12 48 18 18 447
BEZ 537 574 20 18 32 48 72 72 1,373
CEg 263 276 0 14 28 76 44 44 745
et 958 1,017 42 36 72 172 134 134 2,565
WA 106 210 316
=5 958 1,123 252 36 i 172 134 134 2,881

FEEITHERE - BERARCRBHETE
2TeEZE - MHEEZNRGRE  WAE
RAERMADKERERE  EFRBHZE
I » R AR -

FARAREZERLEBRBHEEETERR
(Equipment maintenance management system °
EMMS)RIZTH R IR A HERE IR R - 3R e
BE RS AT LUKIERZE R 4B SRR R B ER
MEERBEFNE  BEEZFULBEEA

-
=

4 ‘oo‘

58

No.130 | April, 2021 | 179



i e ‘oo‘

180 | No.130 | April, 2021

W AR EE AT

Ripes

LEEFE RE S ik
B 17 &4 PR 38 A0
BEHlR

12 ERARER R BHEEEEEE

E o BRIEB AT LIBER F 2 i A\ B e R B A
 HERARRES EEEREEEERE
BRAERNER - RiEMAETHMEBR &
BREERBBEARGLIFEBRES > KHL
ERETURBHEERT - RBHEETERR
REMtEREFEE  AIFENEERMA
B BEARBRESKELEEMZERBE
ETF  MERBEFEECER

B
B
=
=

h B2EE
PR TR AEER - RESEREE

PRI E X RN BB AL B S B B R A
BREBABERANDER BN EHLZ
oAt ARERETERELGESECE
K2 BE  BRYBEPRELENRARER
o REBRRE " BIRERTEAR LR
BRREEREQARSNEREN N EEST
2 (B8 "RBEE ) FRERTERBER I
BEFXCREEE  KEEEHE > T8
BARLEM AERBEMAABEYE » Wi

EEXERBEEE H BB LERCK
RIFEERD THER > DARREE B
B/K -

ERRIERRERE  BEENAEHE
BEABREMA R4\ FiRE - eS8k
BEXRRERSPEEMRABE AR
KRELE B3R BESHBRER &
—FRANBEEREXSBNAE L RE @ R
REPLEBEERFEHBBMIABRRSG
B IREREERRFACEZIFERE  A@REA
HEiRzMmE » KRR ERISOPEE BTN & IR
B3 - BFIE - BRI > ME4PI7R -

AL BEBXBEERERHR—RET
- BEERENERIEE  ERER - BN
REGRRT » AB TR AT 2 5l R B2 32T
RITHN - EEHRER - RERKEXRNE
17 - R T FRTREEEBNADERRE
BN EHIMEBEMER - MABRBEULASE
BHEATCERER -



e
i mpE Bl i’“” \ SR
{ 1:wicms

a,mmgua mmg ;ggg ) 'Z-‘-'_-'T-i'_r.'}ﬁ;f:{ E_E‘-%Flﬁ_iﬁ e & B pEE
i 7 Wt mmmwma
' SEml —
CETE MOBE 7 HERBI o {= B iH

wed 3i-aial L K Fe
L]
AT |E /\'J(I{Li

Ll N
oy
i

B13 B e ERER R AL EE

- CREEE 13548 - LCSHBBREE - | |
(1)IDAER X >50% — BRI K B BEOMRRESH - CMS
(2)DTSEE> 60 EE | SR AU 2

o B4 | - ! "l e BB -
PR | ISR (SRR R | T
i k L BEAR - FEAR -
[ T J (EEERED | | BERBLRE | awssne
1 |

= TR | | e msmm gy || mannaconon. | B

- ABETE AR - MRRMEGY | =

= T I— '3

ﬁ%sﬁﬁ B MBI E RS L
SRR KR EE | MEGEKERBLE
s !
ERER SR S—_— SHREHBNESES
BoEEe | | SRR e )
wEEE |- RRTR a{ shesE
[ msizs [T @tes [ RE/HRE
14 BB N ESHRENE
WHREEE : T8, T, I EEHE %  BREALSERER  AkEESE22
EEEE AN ?flu%fzr_ & RAMEE - ARREBHER 0B

— BRI RS

FRIEBURMMARE MR B R ERERER -

EREXEER £2F "THEME - AWM
RBFREE ZEER  MORE, HER
FRF BAEBBRHAEBSAMNEFRE

R WS HBRERERIBRAFHFEFERR

BEREE - FHRIRIEEE - AINARERER
(NFEMAEERHEANEESHBUER)  BRDT
BB AN E 15PN ©

A R EROERYERBTER
B BEEERRERRUHNBEEFE
B BRARKEMEIRELEN - DARKEHE
FREAAERAR  BFRMXBRHAR -

4 ‘oo‘

58

No.130 | April, 2021 | 181



i e ‘oo‘

182 | No.130 | April, 2021

G

BB BRG AL EN

B 15 BE R E AR R R

mEEDHE » S8R/ VA A 8RR

ZHROKEBRHE  REHBRIKE  E
RELRRGEMOHZEN » BERREN
B REFHHEREERRETEEIRR
DIRMSOPHEh 2 BUERES © B A NEMZZ—
HHETTAE - LUR ABETIRIRZ B -

= ERER RS A E

HNHEEAHRNAEHMNEREE * B
BIEABEFENSRSHRRER  TEERSE
ERNEBENBAG AN TRRMBEESE
DIRERBEERE  EMBERCBH THFA
T6FT7R ©



HeIE 2 IMIEIABR(X)

TEREER RIS H R EE PR

sRHE BEAE EEEE

MHMIEE A 3SR IEe

@itEme SHTRE T

WA R e mIEEOE

SASIE  (CMS - ¥R)  SERAS

AR A AERE (S BEAEA

SHEST BN ) B(SHEED)

EAMTE BENIT - s RS

EEEE SR AR (fER) s RAREZE
RN : REEEE B RS BERYX o

ﬁﬁIEﬁ ERE-2 o F FHES FioiHES
TRt BN By BHese @

B AR SRR WIESHE e L]

16 B AORMREBE R TEGIRBEERERAH])

P~ RIRRE

FRIEBRENFER ~ MARERB KR
FRBRARERTE  RRTAIBITCEERS
BIE R BARERORFERERRZ
RBEEE  [RYERBEFETHERARER
ERBBITREEXIMIER TGS - B
BB RN AR ERTRERKEE
ETRER WM ERGE - LS
=Mt B ERMBRFRDAENEX
EMEERKBAEZRTE  FEFR AR
BEEMTERERE » RBRCRERTER
2EEFRR -

EHTXREXEREERENH K14
BN BERCBEE @ REIUFERRER

M KB RECHBRER  BRASEHE
RIRARINER Tz R aE

ERGEKEID  RRALIBBEUR
BHEERRE  THAMERY  XEEBEUR
EHENRRE - P RETERERHR - 7
FrREEBHNRE  ERFREEZEX - RIGHE
EEEAM BRI AHHRTCARZERARMKE
% EFESENRBESNIREEEREE
AZRHE ~ B S  RERUEST RS #iE
BRHEEERBZETZR BB RAER—
ENRRZOXHER  HomBEEEERENR
EmEeFERMENReEEEERR A
DiE—S R R mHEEEEANERERE -

55 18 ‘oo‘

ik

No.130 | April, 2021 | 183



iR LRTAL - EHRERMC R RS
EERENSERS > HEEREERBRSR
BRERN SRR - BAREROAE
MREEENRLAEESIHERRRE » BHER
MER—HFEERS « AIRMNERARK -

ZENR

1. ARBEE A B CFDIER Z HFZE » 1014
EaeHBmEtEREs  =FEF  HE
X~ AR 2012

6. BIBRHITABRBIEHRAMKIE  RBY
NEEARRERICARRETIRE 2011

|

L\

—~
%)@

BRAKBRARESETM  XBHA
2. RIEEEARILRERREE(CKEE #BEE » 2019

STRIARARBKEME TRARGHEERE
RBEHLAERBHREABRELER
2013

8. NAEBEHEMELZEREBRERE KB
#BE » 2010 HRE

D s THEAVSRIEARSRALE TR
L BRS ERRBEESERE-RLR
' ERIEFR SESARARENES
E #2580 2019

4. BUSERIEAEILER BN S BREAK
BB RN R B (E—RE)
BEA - SUBEARMNR © 2020

5. BIREEARILREERNEAE (R~
R~ mBR~FE s Mp~KBEK) RIE
HEFTRERER  RBBAKBRBEIE
NREETIER » 2011

54 00 ‘oo‘

i

184 | No.130 | April, 2021



00| s

No.130 | April, 2021 | 185

B
&
o
2
b
N\
1=
P om
i X

=

£

-




| o | 2 | |l
TECHNICAL REPORTS

st | QO |

e
x3d

i

sz /B2 LR (Vick Yo @

186 | No.130 | April, 2021



fEm =

EARITEE (Unmanned Aerial Vehicle, UAV) -+ LUNRGTEEA - EAZHAZRE B BRI - ERANZERRER
S FrinmR GBI BIRS R BB AR (CCTV 8 E B & © R AR AR (R = Em(RAIER(VD)AELL - HEENETRERS - M A RIRSERS 8
B E R R R IR A ELE MR E - SRR RE IR 2 H]IAT ©

EASME AR 3E 2 AR B ERMERREMEE - BalEAEERANRBOZERETT « ZBEHEERERTT
BE  ANEERERTEAREA TEEADZGHHA BB EREA T REEAH - BUERRRREELATE S - 26
FAISEIRE BB ORI  SHEEE A RARREEE LZERATE -

BRI B AR B R A R ECZ M - BRFIEARERENEEAR  MEBAMETERZFTRES » XEHEA
BIERRERIER - HBIEEFRRIEZ 58 « B2 KA 2B FIREEE » FILERIBZBEEREN - TEWRALIESRFSES -
BEEEH AREWEFTERMMECERER - MXEEBARUVDERERRCCTVAIREBEEmFRMNITIIE - HVDECCTY
BB ERE AR IR - (EREREMRIREHEEAZ T BERERF G - BEASRARRBEYEFBEEN - Uh R BES
EHEREEEEN  REREFRARERER

FEEBEAMBIESAIRGAMZZTRBER @ RETHUERMMERN 2R BB BB N S EREHNIT - Bl
EsTRtIHAER RS - FREAREEEIER 2 X E R BRI E ML  BROISRESIFLEIRE « BEES - RARHELERES -

Application of UAVs Combined with AI Technology
in Traffic Management - in the Case of Yilan Area

Abstract

An Unmanned Aerial Vehicle (UAV), also known as a drone, is equipped with a camera and is operated to fly over various terrain.
When it is applied to traffic and road condition monitoring, the images taken are wider than real-time video monitors (CCTV) and
more mobility than the existing roadside equipment such as vehicle detectors (VD). It is provided to observe the traffic conditions
on the sections and the mutual influence or to assist the traffic management.

The application of UAVs for traffic monitoring and management domestic and abroad is in the development phase. UAVs are
currently mainly used to discuss traffic flow, traffic conflicts, or vehicle behaviors at intersections or on the road segments in
domestic. The focus of this study is to discuss how to assist and improve the effectiveness of traffic management by UAVs
combined with Al technologies. Suao Township of Yilan County is chosen to the experimental field. This study is expected
to evaluate whether UAVs combined with Al technology can be applied in traffic management through the field test at the
intersections and on the segments in the chosen field.

Suao is located between Suao Interchange on National Freeway No.5 and Suhua Highway Improvement Section on Provincial
Highway No.9. As the capacity of Suhua Highway Improvement Section is much lower than that of Freeway, and the traffic
demand for Huadong during holidays is high, a large amount of traffic from National Freeway No.5 to Suhua Highway
Improvement Section must distribute over the road sections of Provincial Highway No.9, Provincial Highway No.2E and Provincial
Highway No.2 in Suao, so the network congestion occurs during legal holidays. The authority adopts traffic control strategies
such as signal control, lane control, and bus lane diversion to reduce traffic congestion. The thresholds executive of traffic control
strategies are according to VD detection data and real-time monitoring images. However, both VD and CCTYV are fixed monitoring
equipment for the traffic flow and the images monitoring within the limited range. The operator must patch up the road network
condition from several pieces information by inspecting the data collection. It is a complicated and time wasting procedure.

The data from UAVs combined with Al technology, is expected to present the traffic information of the road network on the
traffic analysis dashboard to assist in the execution of traffic control strategy. This study is expected to assist the application of
the traffic strategies such as traffic flow in corridor control, split phase control, lane use control, and bus lane diversion.
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Intelligent dynamic signal control application case-Improvement
Plan for Congestion of transportation corridor of Provincial Road
No. 1 in Pingtung County

Abstract

Pingtung county police bureau promotes the four-year transportation corridor congestion improvement plan, and
implements traffic characteristics survey and analysis, strategy design of intelligent signal control, travel time
information collection and analysis for Provincial Road No.1, No.17, and No.26. Moreover, the plan designs the
operation logic of signal to develop the software and constructs related hardware. The system can do the real-time
response to the signal adjustment and reduce the attendance of the police, so that the use of police will be more
flexible.

We use independent development of intelligent dynamic signal control system, to assist the Pingtung county
police bureau to control signal dynamically in Provincial Road No.1, and No.26. The control method adopted is
to adjust the signal cycle length by group according to the travel time of the road section or the traffic flow data
change from the VD to achieve the purpose of improving the progression on an transportation corridor. In the four-
year plan, in addition to surveying the current traffic conditions to design an optimal control strategy for Pingtung
County, during every continuous holiday is the important period for the system operation. We adjust the system
parameters through the observation of senior engineers, and tune control mode continuously. We are not only
improving congestion, but also building "Pingtung's Smart Highway" through the introduction of different intelligent
transportation technologies in stages.
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