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Albstract

Autonomous driving is a high-visibility subject among high-tech companies and car manufacturers in recent years
and has attracted a significant amount of investments. The autonomous driving is a multi-disciplinary and highly
complex technology with potential benefits in enhancing safety and transportation efficiency. In the preparation
for this paradigm shift due to autonomous vehicles and the associated smart mobility services, it is necessary to

examine the maturity of the technology and the readiness of human. The article reviews the enabling techniques

to realize the function of autonomous driving and presents some recent advances in Taiwan. The article further
examines the role and responsibility of humans in the era of autonomous driving which is characterized by ride-
hailing and ride-sharing services. Finally, some activities on the incubation of human resources for the readiness of

the intelligent vehicles are then reported.
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Freeway “"1968"” Personalization Information System Service
Upgrading

Abstract

The Freeway Bureau launched the “Freeway 1968” App service from 2011, and has accumulated more than 3
million downloads. The App functions are mainly to provide freeway traffic information and dial the 1968 customer
service line, which is widely used by passengers. In response to the continuous advancement of technology and
the feedback from many users’ experiences, and to continuously improve the freeway traffic information providing
service, the revision of App has started from December 20, 2018. The expended functions include importing
Geographic Information System, LBS (Location Based Service) personalization notification service and integrating
the Bluetooth Traffic Information Notification System of Freeway No.5 into 1968 App to provide the traffic
information notification service.

This article contain explanations of new requirements for traffic information service, an introduction to the
architecture of the Freeway 1968 information service system, and the new service functions of Freeway 1968
(including GIS real-time traffic condition display and query service, personalization notification service in location
based, service area parking information and car finding service, real-time traffic condition broadcast function, and
diversified information integration and application service).
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The New Generation of Taiwan Railway Intelligent Management
Backbone Network

Abstract

The Taiwan Railway Intelligent Management Backbone Network is a public dedicated telecommunication. It is a
dedicated telecommunication set up by the entity and is dedicated to its own business, including transportation,
construction, rolling stock and electrical engineering and information services.

In the past ten years, the technology of communication transmission system has greatly improved. The content
of services has expanded from traditional voice services to the convergence of digital information such as data
and image, broadband, IP and optical fiber transmission to provide diversified and multi-endpoint communication
services which are composed of complex and large communication transmission networks. Generally, according
to the requirements of the transmission network, it can be divided into local network and backbone network.
Local network, that is, the transmission network from the terminal equipment to the communication room. The
transmission requirements include data, voice, and video. Backbone network, that is, the transmission network
from the communication room to the communication room and the communication room to the center or the main
endpoint. This article will introduce the evolution of the Taiwan Railway Administration (hereinafter referred to
as TRA) existing round-island synchronous optical transmission network to a new generation of Taiwan railway
intelligent management backbone network.



i e ‘oo‘

66 | No.125 | January, 2020

BREHRER S ER MR (LI HE
S HSDHAE) AN 20034 » AL B LHE
(Synchronous Digital Hierarchy, SDH)4EE » Z0&E 1
AR » Rt e 28R BEIEHAR55 s E K2
EAEEERNELLRER)  TEXEESE
B2 T #(Add-Drop Multiplexer, ADM)/#i%% T
1~ AR - LIRSS R FE GPS RS
HEBEITE © A 11E B RN X ofE @i
B AR HEERERER - EXHER
REH 2 B B ARRE - DIASEARRERE
BB BB - {LEENEE1(2.048 Mbit/
s) EIE RN ESTM- 16(2.488Gbit/s) °

BE1SFERE > REABEH AT
HITEHREESH BB E R B ATH
TFHES - AR ORERBAMPHRANAE -
MAHENEERARNIZHEE - BNLENFT
RAREM  BREAEBNAELEIRR > &K
REARIR L RS BTSN Rl BB B R E M
FR - REECEEEERRARELETURE
o LB ERRGRERREN « A5
M wERL  TRERERENEARE
BRUMAZNEHAT  BRERBRER
BEBNARNRDEER G Um e EHARKE
EHER - LUZBITIIERE -

- BAERREZIZTT
» BRRER
C BRITERS
NN=BR(SUES oy
s BRIKACES
- BETEN

ARG ST E R S E AR -
AERREBCEECARER  BHRES
SEFEFTRH—ASHHEE > LREERAE
e

P B N

B BRRERT AEHEEAGRBREE

B SEE B R AT
—  FEXER

(—) BRRGAER

FEEA R (Optical Transport Network,
OTN)EZMEEANERAREEDKS
T (Dense Wavelength Division Multiplexing,
DWDM)#:4l5 » FEJE N B AR (Cross
Switch)BZEE & » ALIABEHRDWDM
M ERR/FERFEBHAZELD - AR
BENS ~ REBENHEME - BRARER
flgsh » BEFERERI  A0FSDHER
VC(Virtual Container)i e b BB 51 55232
BAH  BROTNEFEBREMETS
B BEHRAE -



OTNER HEF RME 2R - E
OPU(Optical Channel Payload Unitt B EEEE |
N ENSEER » OUT(Optical Unit Transport) E
B E XN EAFRER - ODU(Optical Channel
Data Unin BB EBRRERMAFETRE |
#  RRODUBEAMER BB RBHRIF |
= SODUS R B TR 2 #(frame)

1 BEBNERAR - AEGEEE |
BRI A B - |

BERRXEEE DB DA EBNEER
% T 28(Reconfigurable Optical Add-Drop
Multiplexer, ROADM)Bi AT A% » ROADMA]
LABBRTBC & 4858 2 BL AU B R X (Drop) R 22
R RES * MAAI)BIMEN KGR
WERETRRERARZEMWEHB » R
BB - ATENEERKERDE
mERAARNESFEBNBMFER -

B2 OINERHE SN REE

}1 ODUBANMER ZEREHER

(Gbit/s)

oDUO 1.244 TAIRRIE1 Gbit / sCARARIESR
ODU1 2.499 A BRI 25 2{EODUO(SSE « STS-48 / STM-16{=55 ~ & AABIE5%
oDU2 10.037 ] R A 2 8 ODUOIE5E ~ IxZMEIODUT(E5E ~ STS-192 / STM-64(55% ~ ZAHEMR
0DU3 40319 AR % 32{H0DU0ESE « =% 16{E0DUTE5E « % 4{EODU2{S%E ~ STS-768 /
: STM-256{5% ~ 40 Gbit / s&AMBESE
0DU4 104.794 ] B2 38 5 2 80fEODUO(S 5% ~ FZ40{B0DUS5E « &% 10f0DU2(E5E « R4 ME
: ODU3{Z%E ~ 100 Gbit / s AMBETE
Al Al
A2 = > m— A2
A3 | fe—— A3
Ad - A Ad
Drop Add
R ESopd S e v o BIEAF R BN

B3 OTNAREREE

55 18 ‘oo‘

ik

No.125 | January, 2020 | 67



4 \w\

i)

68 | No.125 | January, 2020

(D) BHEESN

OTNE& 2 5T EESDHARTR) » £ 2=
BUMHHMERRKA BB B
B2 T L WOMEAT » ALK AR MEHY
BER MR ERRNEERERETEE
R RFRHEHER DR > HAZEZIEH
AR - ERERH LM ZBKE
ARARES

(=) BHERELSN

OTNIRHEFEANHE 1: RS R & » ZEISFT
T BRAEBREEEERR > JUZBE
KBS EHAKE  RRAXRERNE
TTBRET » PDHRBFRE/ A 50ms » BT
[EIEHEIEE -

(79) UNIEENNIFME
OTNA Fim /N E (User-to-Network

Interface, UNI)EE4E & % 41 ] (Network-to-
Network Interface, NNDZNB6FTZR * UNIFY
HAZBZ TRMEEARNER N
A% 1,000M bit/siZEthernet/MHE ~ 10 ~ 40
100 Gbit/s EthernetSEEI/NE ~ STM-NEE
ME  NNIAME AR AL 2 408 L LA
HCEENRE - AMRERER T REME
7t » SHE ATEE4,000 Gbit/s °

= ZEBABEEH RGN

(—) BRRGEH
LEBEANGERBELEH(Multi-
Protocol Label Switching, MPLS)5| A E2JE
[l EEE T (Asynchronous Transfer Mode,
ATM)AE R Z IR R (Label Switching)$
fir - REBPacket) EE— BB EREMN
R (Labe DINEI TR/ + MPLSHE RS 2/ 0n

B4 OTNE BRIV S AAEE

TR

Tx 1 @7 Rx 1
WDM& &

2 | %1 ( 1:2 O z | Rx2

S 23 J L;\'ﬁﬁ:& 1%2 % —
WDM#REE

Txn { OA ] Rx n

B5 Je v E -1 BRI R E



0ODUflex for CBR transport applications ODUflex for Packet applications

n FC PHY

ODU-llex n m
Kk 0-)

N Eth PHY

oDuU-flax
Oou-flex

-

N :'5” ODU-flex 1
Ay ~odatgn),  ODUflexn " TaToni ()
£th PIIY ODU-flex m
o - T
oDU=flax.
oDu-flex.

MPLS Header: 32 Bits(4 Bytes)

[ The Label Value Exp ’; -‘

% ZUblts 3bits 1bits 8 bits J'

LY I
\‘ J‘
1 I
A !
\ i
I Layer 2 Header IP Packet l

B7 MPLSEEE R E =B

AR BRI B 28 (Label Switching
Router, LSR) SR I D VIS KB &I HEs
(Label Edge Router, LER)ZH 5% @ Z2H&4[E 8
AT SERMPLSA A QK LERER
HEEMA - HOWZLEREEKEEY
BR ' LSRREITE=BRE - A-KEHE

&6 OTN UNIENNINEREE

FRSBRETER > B EHRIPEAREA
TR O BERF D EEGEE
BE - RERKEREREBEETELSR -
RIELB> HBEERE  RUXEEHIP
JE 3R RAM

(D) HEELN
MPLSBRATZETT R FERMEIXL SN 7E
MPLS VPNt PRI TE R RS 27
HELHERNEEERED  RBNEIFR
MPLS VPNEZEZHAVPN(Virtual Private
Network) 22K @ Bl AR EAMN TG - HE
BRI VPNR B TR - LUES
ERAEENALEY  JREARZRABEL
2BYNMEERYE  FRAXREARZEAR
RINEBRIRE - BREEREEERA

IP MPLS

IP[Datal

|PPata

R
—r
4

7 CN

R

":—W
W ﬁﬂllﬁ

\ (Q LIy
IP[Dat

B8 MPLSEEREREE

4 ‘oo‘

58

No.125 | January, 2020 | 69



= HEEXEE
G A )
mm@

(MERRETTN
BRI HBEEEBIE (Packet

i e ‘oo‘

70 | No.125 | January, 2020

Transport Network, PTN) R &8 %
RRPERAITU-TRIETFFTERZ %
ERNBERERR-BEER
(Multiprotocol Label Switching -
Transport Profile, MPLS-TP) * #E{F

B9 MPLS VPN REE

RBNE11ATR - EEREER

10/100Gbps

NNI | UNI

A

\ Ethernet

MPLS | UNIENNINEREE

EREEEN AN 26t
TCP/IP ~ ATME TDME BHEZE R
| B aaReeRENES @
o | R R RES
o | 5%+ FRF A ARIRE A SR

BELIER  RRELRENE
ERIRBOAE - MR EAE
RBHIEER  ERREEEN

B 10 MPLS UNIEENNINEREE

(=) BHARESR

B RAEEED  MPLSIREE 11 R 1:INE§
HRE SXRAREEERCERR
B IPHESABIEAREEFTSHIN
B H  JIREESKIERENARRR
ZENIKAWEMAAR - MMVPLSARE
RE0msATTR IR BRI S - BiEEL
IP(Internet Protoco )48 R R A B 1S #4H|

(F9) UNIEZENNISTE

MPLS UNIEENNIFMEZNE 10F77R + UNI
N E A IZ AL 100/1000M bit/sZEthernets T
M * 10 Gbit/s EthernetXE8INE » INAIE
1B Pseudowire ATVIEALET ~ STM-1 ~ STM-4
FNE - FEEERNEZR  NNINE
A0 100 Goit/sHEBNE » RS
BEREHER

@ THEEREAEER
HEA 0 LURSEEARR -

EREEHNANFISDHREIIVC T
PTNS A MG — B Tunnel * BIRE
Tunnel NEREXERMNBM - EXRHEET
HEMPLSIEE » EE—BPTNEEERE
XA LE—ERE - RE—FBPINGKERE
Bk hREMPTNREWEI BRI IR
BERNNERE  BIAIAEEENEEKE
B > R AT AR B8R K - WHN
AP AT A RS o

(D) BEEELX

PINEI IR AR EIF R B HEE - iR
BRAJEEI B BEA9ET ~ STM- 1R ESN » 1E
BRIPENNTUEYSBHHLH - L8
HELHENEEEL  RBUWE12MTR -
ZREVERBERAREEAREFAEN
68 > REMPLS VPNAER @ AZEZIERE
AR o



TDM E1
_TOM E1

STM-N
STM-N PseudoWire o 2ett] CCTV  RERR
@ ~ FE =
FE ‘@-
agggg ﬁ GE Wi it !ﬁlﬁ
GE ! \
\ 10GE
\ : \ = (@ nite
TV HERE
-
7

R iR ﬁﬂ‘!‘i

(XD wam

N
Client A Clisnta
. Client B
o oo ot
z 5 5
12 PINZ S 2 B ER EXAE RN B~ EE
PTN 1:1{R e PTN 1+1{R:#%24% smap i)

(79) UNIEENNISME

PTN UNIEENNINELNE 14
TR UNINEAZBE#HENTE
(Pseudowire) & fiT 2 RN R A&
! B®/E  B8100/1000MbpsZ
: Ethernet/ M ~ 10 Gbit/s Ethernetyt
(Z) BeaiRaE | EEAE E1STM 1 STMASAE -
IR ELLAPTNIRAE 111 X 1+188 H . NNIAE BIATIEAE 10 « 4052100 Gbit/sYeE

A T \oo\

13 PINE/EREREE

RiE > BT~ BRABEREES BHE 0 IREREREIORE -
B » A SZZ) AR AL A0 RISDHABBR /N2 50ms

No.125 | January, 2020 | 71



i e ‘oo‘

T2 | No.125 | January, 2020

Optical
Link

GE/2.5G/10G

14 PTN UNIEENNINEREE

2 SHERERERET RSN
—  BIRBFERIA R

ANEBER  AEERBEEEFHEE
MRS SERIBET "HRREEBER
EMIE, » "EHRARBRAESERRL
2 FIEMEREEN - sESNREEE
BEeEl Tt s REEMETHERR R
BE EE -H 29 B EFOF
RERIRR @ ARABEERMR KSERER
BRERE REARERESARERAESE
s BLUtEESEEN —RAEEERE -

(—) BBEE

REFAERFR  LIZEREEEHE
ERRRAHE128 - 1B8THIMEFER
- HAuEXERBRZEIL ~ £
BERIEER L 20Mops R IR IEE - Hik
HE - tE-FM 2P 2R 2@
HE R ZR8ER IR AL 10Mops B
MBS K EARGARMETN
280Mbps °
(D) AEEE
ESHAEERBERTEAESH
A&  BRENHAEEZRL B CTC
HERAEBERBRLENFEESERS
HEI 18RO MAB00AEE  WIFEE
DZREHAEN BRI BBES
Vol PEAHAY 1000FT SRR ESE - B
REEL ~ BAK ~ RHSDEHH ~ LD
B AEER  AESEERATHS
12Mbps °

l |
(HE) | (169
e ! 05 | 03
J .
|
/ ! lOMbps\ |
it 10Mbps| < . —
: T — 10Mbps -
10MbP5 l OMbpS .
f"-.i.'_'.‘-] 20Mbps 20Mbps 20Mbps . 10Mbps
e Sm
q OMbps 10Mbps
10Mbps ﬂ/} -
10Mbps ; meE
! g @ P E
RS 10Mbps_~ @ s
L ! — TRABGDES
= | —_— EEEERDE
10Mbps 1000t |
10Mbps -
03 |
(RE)

15 BB BERAMERTRTEE

[E1



RAZBEIRFE A ThRERR F+ ERB Ry ERARERERR21THE
B RE4,380 B MK 2198 HKE
URREM - RERE R B IREERE
REHBHER - B2EERL 0 HiEH
B EEELEACHENE  AREE
FEZRETHBE AR A -

(—) WREARE |

%ﬁ—ﬁ%ﬁ%ﬂﬁﬁﬁ%ﬁﬁH 265R—HERE |
Ho64EHE F  E—F IR B EMEREMER
PRABRED - 214 » 4K(3840X2160)BEE '
RIS RHILE - EHNH264T RS | WINRRE LS KRB REZARET
BRI > H265RITDIERRIAR TE®ME R E LL1080P(1920 X 1080) R #T R HIE R
BITENRATESE - LARBRERNS © | TEERRE - BEAK(3840X2160) %
H.2658) A thH.264 [&IK30%3EE » [RILEE E 12MP(4608 X 2592)fRIT SR % » 18 I
BRI LIAKIECH.26 5 BB R 2R | AKIRIT B M1520% » 12MPREAT SRS
EngEnBERNERRERRRBS - ' Hefh10% - BLURBIRETEIEERK -

(D) B ERAARARER
EERPTERRFEIEG2RER
DRREEBRFERRFRESEER

() TRESBCBABR
AT RESHERSE  RRAER
BHBTER2NEATHE  RETR

FRESPERRETHE ( TERBIERAE i

| QEWMMERRETPR @ WEMUMMLSP
| @CvT-LVRERE @ FHEEHHOD
) @CMT-FDESXBRE @ EBEMNSEAOD
i ‘o | @CMT-LDEIX RS @ FRMEHPXR
w UG 9 @CMT-TSEEISAE @ TrEERESY
ol | QCOMT-TMEREE  Q ACLIOFE

SEa(B|E) D BEAT
EREEPERTS
i
i )
L A —os) | —
— | CCTVNVR | 3
wiben s | mene | ! =
| W . i g
g l . ! L
i!iaaﬁnﬁsﬁa : EE
o M mxeman, P/MPLS
65 ; =3 - & ”/
gl i S [ BESE T 100Mbps &
N . o CCTViBE plate === | 1Gbps S
HUB S
Line ##4HiBk SsD
PLC - e

cmT B ecTv CMTsE b CCTV

B16 FREEFEEHERARTEE

No.125 | January, 2020 | 73



i e ‘oo‘

T4 | No.125 | January, 2020

BRYAGEESLCIR -2 IREEERE
PIRIAETFRBERE 1,394 B ~ 272
THEBEEEIOERERBUT AT
W RERXGEZTRS  EEEIEER
BEEH FERE -

EEVRERORNETERZER
Z—&R  REBEEFERREATRE
EReED  UFEHAIMEBDEM - 5
B BBE TEAERL  RSEER
DEEAHFERTRERRERRIEE
EIRERR SR A - 1B 16 » WRIELTFR
AEAR -

(W) £ESHEER

AREBERERKCERAESS M
BIEEARBRRESSERR A
ZEXRBERERUE  BEHRERL
RAMtFEHRZERSSEEERRE A
ALEEE  TEEESEE - FIHEER
ERRER  BNEEREE - AREFER
BUET - HERERHATREERT
B —HEEBEARER

’

F=RAPRITEREFD

SHRBHBYBEmBERE BRESE

HEBEERL B RFETEAENES
MiEREN  BEETIMAER :

SESIRT RGN

FREHUTGEZEFE

( 2 R 2 By
e e S W N S N LY
EED 653G M) |
T W RS
Wiz @R

J

APP |
{3 AR 28 FW
L J

&
Bher : =ik
B|HHEEER : BT
L #i1S
EHREREIR - 182

s
| smspesn U [T

RESHERE
(B TTHE )

=HER(E
Zi T E

17 RESERARRBETESE



BT RERIE
ARS _ ARS || ool —
rw || BES || mmm o | EE || BES || =TE
CTC LAN | | | L 4 :
| | CTC-LAN2
cic cre
hRiEE hRiEEH
(XER) (XEM)
1§IF - 2I§F fE{t >
fﬁiﬁﬁ@ﬂﬁﬂ)l
ﬁcécﬁﬂ E%CEE LANSW [ LANSW
it #15R #25
L. - ML o )P —— [l x [} N
CTCIZ B T#R EER: CTCXBEMIRES ® {=XEFthernet
V.35 ERET o HEIRIRfEIE

18 CTCERRRARBE FHR A BT S

(—) PRITEEZFIRS
EHEIXPRITELZHRA
(Centralized Train Contral, CTC)Z AR FHR
BB REIRAERAME B 0 FRRS-
2325 H#R9,600 bit/sE SABIEMAEE
FEM102PEEEREIEE W UES15-18u4
R—RETREE - BeZRARSERA
RN B RERERRS  WERAIP
WE R AR B BAMIGE - 2E18 - BifhE
FECTCHZ SR BuLERISEE 1 Mbit/s » fER]
MERMARCERTE -

ARBETEMASN  BEE  #E
BHENELRMEERS  BREHMEERES
By - AT SCHAD R B8 R AT R
5 HEBLMASEERHETIF A%
BB BERRE  ARREEABRRE
o BiERERMERRS BRI AN

(D) BESEERL

BROTERESN  RBREFASRER
BB FEERENABRIFER - IAESIEIE
FET  BRFETREELH—NE

RENTE  BATHERRENA—R
R AR  ERASRAZENBR
TRARIRS

1. 1% BFKE - BREE  JURER
MRERE -

2. BE HE JERZIEE  EB &
ERAE®R  ENEBRIOM -

3. M ElEE £BSERE MEE
B BWmAERTE - EEiKERE
CIE &

» SRASRARTHR

EHZ ETHMEEARSRARIRE
ETCS-L28%L3(European Train Control System,
ETCS) » HRMRBUE 19 EEXZREF KR
JHE 4 BE W Rl B G O R A R b B B R AT B
MR EAZERC\(Radio Block Center, RBC)E 2 2
i REN— R ERIP A BAGH
SEWRERNE - BEE—EWERR10 Mbit/
s BARERHBENRSIBRLT °

4 ‘oo‘

58

No.125 | January, 2020 | 75



76 | No.125 | January, 2020

IR E AR

Eurcbalise =

(fixed)

|
I
I
L

SR Bt Bl FE AR HE

--7..-—- ...............

Radio Block
Center Interlocking

Signalman / Dispatcher

[B19 ETCS Level 2 Z#A LB REE

B #i— RSBl
— i

HEGERESNERRARNSRESLZ
nNE - BRORBERERZEE  RREEE
LERR  FHURE BN WML
ot i SE e B E AR RS 4 - FH IR E &
Ay MEREEHEHRMAER -

(—) ZEAF

. AREESEY 0Bl EREHE

5 AIIRLR N -

2. PN AXERE | BETETES
BENNE » B R -

3 IRPRAS  REHARRENEE
R -

4 MERE  BURESEMAKRALR
% LIANXEECRE - S=EBRER
BRE

5. REEH ' ILRRHUZNEE - HER
ERE - BAIRRTRBIEREA

(Z) HATHHED T
EREERNFIHBRENLERK M
WMF2FT7R o

(=) &=

1 RKIEZR? » AP IR LA IR AR AR AR
BAOTN » {BSTM-1RE1EEENTEA
ZREMRIESGR  BRIBHHBHE
BEXER  WAERANESRERER
MEFBK -

2. MPLSNMPTN#E i/ RI 2100 Gbit/s
ERFEBHMEEHER » WAHEHET
STM-1~FE ~ GEE/H » AIE#HEEH
BREFLEE  BHER - BEEH
R Em ~ TEAERREFESFREN
B

3. MPLS LEREE gz AIREfRE(E A B A
WE - BRHEAR#ESANERN B &
POTS*E & M~ RS-232 ~ V.35)&/ M E R
2 B ER AR ERGNE S IE RS
HiR i NE - BEEERA - 20E20PT
/—_T—\ o

4. MPLSEATIA T 5 2 M B (R | PR R $ i
BEARBRMAE @ W—RBRIP/MPLS



vy

S EhEERR
: ?E%;E IP-MPLS,CE2.0 ITU-T G.xxx, )'iPLS’TP’ IEEE 802, giIIEEE filr  MEPTN MPLS-
ZE N T Ap2E XXX, 5 48 £ T 3K
£ IEEE 8020« ITU-T Guxxx ke |
MR
mF | =g |FE/GE/0GE FE/GE/10GE GE/10GE
N P E1/STM-1/STM- 16 E1/STM-1/STM-16 | STM-16/STM-64
2 g?ﬁ POTS (FXS,FXO) ~ E&M »
= - (i |RS-232 » RS-422/RS-530 » & . EMPLSZIE » &
(END =% V.35 X.21 ~ Alarm Digital BHR=EER
[nput/Output
OTNSEE R © 1
— MPLS ~ PTNES FER]
4 AN ’

3 (Eﬁﬁ;ﬁj " | 106/406/100G 10GG/40G/100G %zg}/w) HEBR  BER
R A A= HA940
£

TIRMIPRABRIRCRES \
R Line iRy B | R B e
QoS EtnemetBAREY) * B4t Ethnp?(t 1000 - - MPLSEAL2 ~
SDHERE AR BH Circuit | 570 - L3t h  BAE
BR#E | Emulation)/ N EIZE ° ey . (EIR L EEE 9 ==
e |85 |3 RBE LR (BB py | | SARBRERE . = N
]S E00S Ethernet L2/L3 VPNR (Circuit Emulation)Z « PTN » OTN{E)%E
4 | BR#5 %)%) B~ EESDHET IRHEL3ARTS
kS N N N L
B 4R TeoRs B BB |0 T TS STV
EQoS Ethernet L2 VPNARFS)
S5 Router * Router » Ethernet | {ZMPLSH/E 53 12
M | Ethernet Switch Switch > PTN ~ | MEkE 58 » (X3
1 E1MUX BN EFHRE
[ e w un S w 50msIRAR
RESHE 50msERiR ~ BEEIE ~ ABAR 50msERAR ~ BEEE | pri e . e
5 it BT AR | SERIER
1l (MESH) HIAR(MESH) (MESH)

CBls

(SIS E

~

POTS (FXS,FX0)

E&M
RS-232/RS-422/RS-530
V.35/X.21

Alarm Digital Input/Output
E1/STM-1/STM-16
FE/GE/10GE

[E20 MPLSER 83N H R 5 8

i 4 ‘oo‘

ik 3555 Pt

No.125 | January, 2020 | 77



EERREANERRAREHIPLERE BARZEHE - R IP-MPLSEAT » ATERNRB® K&
EF R AR R EHYERERAEtherne IP 1 EIESMAKREBACEE - AR IP-MPLSEITESE
E - FAEEAMPLSEEHERTER  #  BMRREE  AXIBRREEEIREEEE
RARZMER > AFETNRAZE > N 0 BB RUAERKRFEAILIEHERESE
FRBERESTERE  AIRHETE uh - BEEAERERRE  FERESPNT
A% /N BBREKE - MPTNER
F_EEREIIZEHE (Media Access
Control, MAC)X IR 8ES] » A E/AIBR
IPERFR%S - BE FBARE -

5. 4L BRFT—AREHETELEEESH
IS ERAIP-MPLSE AT - EBE_EL2
FE=JEL3 IPRIREES @ AETEARR
AIHEVLANK IPEE 2SR RIEA RS
& K 5 35 A (B4R B8 B Al o o

(—) [ERIAEEE

BEHRSDHFR  BIBIRECE @ K
EETIRET - RS EREAE - HsfE
BB I8(ER PR S N 7% 1 5Bl [ A% - SEEI2 1P
o

. BEPERE D ENEEERNEEDH
FregaE  LNASEE N ELER

o B R
BEER °

=« R o8 s
: 1t k£
% m A
o ) TP | m4dreas e
BRSSO AR A A BE ES @Al T | ErmER
. ’ : oo By == )-U%"ﬁ‘;ﬁ
BRESME  BRAREORES | 0 o). ok = -7
9 o | 08) MR- R
T =1 /

TEEY; - AHF B
RREESR smEEs /8

(L EIRER | Qf-_'-?EF' t S i =

wwE-=k|
waREL [, g
B

3 TCEBBER
N~ WA
7 D P 2N
=
%ﬁ IS
= 2%
t LY B2 BEEREEREE

v 8 BAKEARRE R IE R E 55 (B g

T8 | No.125 | January, 2020



2. B-RERENSEGARE—EKHA
REEZERRAANE  REABNMER
WA > FSEEREEGNAEREE)
BE - M2fEuGER B i -

3. EPR ~ LR - EEGBERBRERRK
B BRNBE BB -

4 BREBREMEHHERERZN
2 BRE-RKAX BEEARSE
N RN ERARRRA—2 T4

5. EARENERZE[ HUL - BREEE
EEZEHMEHRA LB,

6. SAREE Bm B B uh AR e R E 4R

7. MAEEEA S —fRoeTAE
RIBEBEEE -

8. LIk N ERER S Hih A
a8  TRGRINERRRE -

(FTES

(D) BEHEEE

fca LAl E@mERE  REETS
AF > B - EEmoEmRE M
Z19{EERS - BARMRIRBUE22FTR -

BRRENEG—THRE—EATEZ
RGEHBFALNARREIRZER » I
Rtz S EARGNE - AR
#O\B& 25 (Core Switch Router, CSR)

BRIB A2 N & TN FE A AR 75/ [ 2 43

TR ¢ IREE R IR o B VK B AR T

B o

2. RIFEBLE% B % 40 BS 170 SR 2B 2R AR B0 2L 08
R EARBREERE  NEERE
BHTIE (AR,

3. M REERADLEE R EEME LK
Has  EE SR EI R R ETAR - (D
AIBBE T HRRERD °

4, RECERCHEBRARERHN T

AR IP-MPLSHEE 1 - B ER#R

B DUEBE TS sUB R AER — SR 2 D
e DUZEEAREBRERSE=
iR IRE °

= HERKRBEERER

(—) MBI R

MPLSH IS 428 Al IR L E A B (R B
A& BB (QoS)HRBE S HIVPNIRE
Rt nBEREE BIFMMIEEEING » 7
AREEUREEHNEEE - ME
BB M3 ARHE - BE(Operation) » BE
(Administration) » ZEzE(Maintenance) @ f&
FOAM ° BFTEAMITH B REIMNED
s HEEGENERZRNTR  BEE
WA A RIF R AL 24T ~ TR ~ ARZIH
EEEMT(F #ETETHREELERE
AN EE RS ETNES - MKRE
BERRE TFIThEE |

1. #HREEFE (Configuration Management)
BENRTEME ETHNHEBAERES
B IEE BHELE2E 0 TKERX
FRELBERE -

2. AR (Network Configure)
ISR E S R E 2 (8 B & 5iE
F(VLAN/VPN) ~ IPE& I (Routing Table) »
IPAAHECE ~ B8RS CIEE » QoSEFR
EREREE  LIRESEZRNERZ
EHEE B EEBI A MEETIE

3. B e (Fault Management)

R ERREEAR(B S S E—HK
28182 IERE (proper and correct) B R
(efficient) FIESF » Wi AR PR 34 SaE
(performance) =& TFERF » AT LURIERY
BER A DAL LE SR A A R RE -

4, W EEE T (Performance Management)
AIEEHE ~ WA ~ DATELRI 2 RIS
BENMNMENMEEE  TREGEENE

i 4 ‘oo‘

ik 3555 Pt

No.125 | January, 2020 | 79



i e ‘oo‘

80 | No.125 | January, 2020

Jit - DIRRIRAEES R RAFAVEFRLAE -

5. s BB (Accounting Management)
BHEERAE - FEAEX@Whttp
email RitpF) R EEABEMERREIKE
RZIEH » DUBERBEREABER R
WMEXEMLES - TEERERE
KRB EREAERR @ WA
TER AR R BN S E -

6. L= (Security Management)
EHEEARERFIRFNER &
AMEEFARBNHER  LERERR
2FIMNA

(O EEREERE

AP A LR R ERR ER RS
% BRI EA TR HEERYE » SRR
RERBMMFCE A EREE(VLAN/
VPN) ~ IPEE 8 ZI(Routing Plan) ~ IP{ilt
EEETE ~ 252 » QoS(Quality of Service)&
REMEAIENMEEEL - RESRAN
FREBEMCHEERFNRBE  EEEL
AEETE -

MPLSA8 R i E B AL MBS (VPN) AR 75
2 -ARHEEEBNBEILEE - ARNE
B VPNE BRI FATNERAE - BB RS B X
2 (Virtual Routing and Forwarding, VRF)
Bilr  EMXMTEERR  BREMAR
2 - Ak - IERRERFEREN BN
R o

A5HE IP-MPLSFE R SE ISR

BRIVPNARTS » B3 -

1. BRI (Circuit Cross Connect, CCC)
wE23 » BiEEEEEthernet N[EF %
T EE(Time Division Multiplexer, TDM)
BR7 -

2. EBEE R (Translational Cross

= SR

Connect, TCC) * a0 ATM F Ethernet £
ARNHEEE o

E_EBEERLERE(Layer 2 VPN) :

BIERHEE B AR (Martini Layer 2
Circuits) AR EE AR B& (Kompel la Layer
2 VPN) o

. BEAE &SR (Virtual Private LAN

Service, VPLS) : 1B % BhEthernet IRFS
1nEl24 °

B EEEALERE(ayer 3 VPN) 1 &

BRFC 436412 &R R R ¥ RSB %
2LIPAYRS (Virtual Private Routed Network,
VPRN) * #[[&]25 °




Virtual Leased Line (VLL) 25%1 250835
Point-to-point pseudowire conne, tions

e

ATM service | |
=

IP/IMPLS
network

I thernet
service

B23 R FER AR IR

Layer 2 bridged multipoint Ethé_rnet service

Service 2

IP!MPIMEtwork

Virtual
router

Bl25 ML RERLERERE

-~ #5E8

AR AR ENLCE AT - BAERE
2L IR B RIA(Circuit switch)2H
AR (Packet switch) » B3R ~ B9 ~ ERELL
IPHBRRLEE  EHRALCEEEAR
BERSHAESERECEERHEERL K5
BooEMEILRE192EKE - IRNERERE

HAEARBELAEREBEMBEEFR B
KA IP-MPLSE @AM - BBL2 ~ L3 VPN
B BEEHSEERER  AHLEHES
EBEBNEERE TR EHAKZBMAK
EERGL YN FAEBRE GBS EBEMGSE
A - WRIHER & 5 T RIB AL iR B
ZIARRE FBR M B RFEQOS °

P~ B

=i "EBEEERIGIEEEEER
MERAGER LR BEARESHERERRK
ZEE it EERRNERARKE
EWARE  RETREERE > HRBEEEAE
R EERERFERX - A5tEB 1065 1073 598A
HREIZ 10867 B Fepil AR aT - ZBETAR
FE HERE  BEAGIBEZRENR10
F12A%K  EAARRBREZEEREER
BERBERAMR ERRERFRER B
BAEE - EMFEA - WA IR R
BARNHEE  REELARGUR - &
TIREBUEGHET - ERKSHI -

ZEVR

1. RB|IF=EEKEER 'REBEMLE
HERARATELR(ETRE Rt RE
i8) ) BEXH(2017.8) ©

2. BEMEBIREEMAR X "BEEANE
BRERARTELR(ETRE Rt ME
18) ) BRIFIEZEZ(2017.9) ©

3. BEHEBIREMAR  TRE@MALE
HRERARTELR(EZTRE Rt B
1E) ) HERETHRE(2018.12) ©

i 4 ‘oo‘

ik 3555 Pt

No.125 | January, 2020 | 81



| o | 2 | |l
TECHNICAL REPORTS

st | QO |

e
x3d

i

BABEER(Key Words) : 3DJT{4/EE(3D Content Library) ~ T2FEE B 6B BEREEHRIF(PARS) »
ZE & &fl(Spatial Information) » A4t T F24S & SHS(H{ERM(PCCES) ~
B E#){k(Automation Design)

e L ERERNBIRAR, MR, HIE,/HEiseE (Shih, Liang-Huei) @

eI L ERRROBIRAR, MR, BAEE, £48)8 (Tsai, Fu-Shun) @

82 | No.125 | January, 2020



fEm 2=

FEEFHREIRT - TiEaveti@B S 2 mEA3D BIMEiieRE, - ADEMRZRAN @ BRAIFRRESN
ETIERS) BRZRETIER  SRETREESTESFELURTIREHE - i TREE 5| St T M IEf# ik
E » &EFREY S n] FAHRERIEHEEETE » 3D BIMAVEA BT EEM &L anE RIS 1R EER o

RETEELEAEHBARMITCRRE  FEXBFLEEER  RERTINFAIRAR SR
B RS EFRE BBt - BEL BTG ERET TR BRI ANRARE - BREEEMR
BITTHEIESR - DURFEED  IEERGT R RAERFERZHRFHEES

AXEBERZREIRNFELUID BIMIEDTTHERE - sxaH8EZZHEMN « BIETAERUSEN - HE
BEETE - BRAERAURTEERE TR ZBELATE » LIFI#E1E T I2RRM R AR S K 2 fE A it

R

&= ©

Study of Engineering Budget Automation Process
Combined with Spatial Facility Information

Abstract

With the innovation of science and technology, engineering design drawing has fully entered the field of 3D BIM
technology. In addition to clearly expressing the design and construction concept, it is easier to communicate with
the owner. The design stage allows the project to be smoothly and quickly promoted. The construction contractors
are correctly applied. It can be used for facility maintenance management in the operation phase. The usage of 3D
BIM allows projects to achieve full life cycle control and application.

Design automation has been implemented for several years in CECI. The automation process is a diverse in each
engineering field. The main focus on planning stage is design drawing and bill of quantity automatic preparation.
The goal of automation is to improve design efficiency, save design manpower, and reduce repetitive and routine
works to enhance productivity, enhance the quality of design results and strive for business competitiveness and
opportunities.

This article mainly discusses and introduces the full automation process of 3D BIM from 3D content library
establishment, designing drawing spatial information, creating budget column format, automatic calculation of
quantity, converting budget format and completing budget preparation. This automation process could be applied
and promoted in related engineering field.
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Intelligent Flood Control - Innovative Application of Automatic
Monitoring Control System and Vibration Spectrum Analysis
system of Pumping Station

Abstract

In recent years, the Taipei City Government has actively promoted “smart flood management” to face the challenge
of extreme rainfall caused by global climate change. The combination of water disaster prevention technology
and information communication technology has been applied to urban flood management to make up for the
insufficiency of traditional urban flood management.(7) The pumping station automation monitoring and controlling
system and the pumping unit vibration spectrum analysis system designed by CECI play a more important role in
the “smart flood management” system.

This paper explains how the pumping station automation monitoring system uses the real-time information of the
existed rainwater channel monitoring system and the rainwater information integrated monitoring system, and the
automated control strategy has used in automation control system, in order to achieve the improvement of the
pumping station operation efficiency, strengthen the ability to respond to the command, and use the automatic
operation to avoid human operation Errors, reducing the risk of flooding that may occur (4,5,6). In addition,
Incorporate to the replacement of the pump to introduce the vibration spectrum analysis system, it can instantly
monitor the vibration value and early diagnosis warning, and achieve the goal of intelligent prevention maintenance
and accurate judgment of the faulty component parts.
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Innovative application and development of Intelligent
Transportation Information Service Platform

Abstract

With the rapid development of telecommunications technology, traffic demand, patterns and models have changed
drastically. In the future, it is necessary to consider the development of overall transportation services, provide

solutions to current problems, and provide more convenient transportation information. We have formulated an

overall transportation service development model to solve transportation issues through a systematic approach
and integrated smart transportation strategies. The Intelligent Transportation Information Service Platform is
developed step by step based on intelligent traffic control, and then included in the overall transportation service
project to perform life-cycle operation management services. Continuously review the strategy of development of

transportation services to improve overall transportation efficiency.
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The Visioning-The Future and Key Subjects
on Autonomous-Vehicles in Taiwan

Abstract

Today's autonomous-vehicles are the most popular topics, and the roles of all parties are keen on them. This
article researches the demand of autonomous-vehicles from a comprehensive aspects including government

management, technology industry, autonomous-vehicles operators and so on. The research team investigates the

past review, the present inspection, and looks into the future. This article makes a summary from the development
of autonomous-vehicles in Taiwan, the establishment and test scenarios of the first closed autonomous-vehicles
test field, the subsequent establishment and operational concepts of national autonomous-vehicles, and the
investigation of major issues. We hope this article will serve as a pioneer in this field and inspire others to research

and kindly advise as necessary.
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A% - BRE - SEFRRpHIEEHERZER -

Development of 3D National Map and
Automated Building Model Production

Abstract

The Ministry of the Interior (MOI) and the National Development Council (NDC) actively promote the upgrading
from 2D national map to 3D national map, use "Digital Terrain Model (DTM)" and "Taiwan Electronic Map" as the
basic data to formulate data standards and providing common services. In 2019, the National Land Surveying and

Mapping Center (NLSC) handled the “2019 3D Simulation Building Model Construction Project” as the first step of

the 3D national map to construct a national 3D building model.

The promotion of multi-dimensional national map services will not only enable government governance to be
interconnected and coordinated under the same basic framework, but also contribute to the development of smart
cities and the application of the Internet of Things, to provide geospatial data with availability, high accuracy and

high update frequency by 2020.
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Improve the Quality of InSAR Multi-temporal Surface
Displacement Data and Build the GIS Platform

Abstract

In the past few years, remote sensing technology had been developed rapidly. Except for the optical satellite
commonly seen with four bands (R, G, B, IR), Synthetic Aperture Radar (SAR) satellite plays a key role owing to
its advantages in all-weather and high resolution observations. At the present day, Multi Temporal INSAR (MT-
INSAR) is developed to provide high-density planar surface information and centimeter-level ranging accuracy.
Some popular methods are, for example, SBAS (Small BAseline Subset algorithm INSAR), TCPINSAR (Temporarily
Coherent Point INSAR), and PSInSAR (Persistent Scatterer INSAR). PSInSAR utilizes satellite radar signals
bounced off ground points with stable scattering characteristics in the time series. By considering the baseline
information between images and calibrating atmospheric/topographic effects in the interferometric phase, surface
displacement can be calculated. Because of the stable phase and intensity of PS points, PSInSAR is generally
regarded as a reliable approach. In this article, we apply PSINSAR and calibrate the data with GPS to ensure the
accuracy of estimated deformation. We import INSAR data into a spatial database and display the time series
in conjunction with other GIS layers. This platform offers several functions for users to quickly screen surface
changes and query various GIS parameters conveniently Finally, we demonstrate a use case of monitoring land
subsidence in the southwestern alluvial plain of Taiwan.
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RASEEA(Key Words) : H B EEP B #fi(Autonomous Vehicle) » S#aEl(High Definition Map,
HD Map) ~ # A F1T7E B (Unmanned Aerial Vehicle, UAV, Drone)
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ANEHZENWERAG  BESXNBARENBERENRE - AIRITRZPNEARTEE - 181
HERTER A EERES  MA—MARNEEZF MERREEE @ 7 EWEESBERGHE)
Fffi(Advanced Driver Assistance Systems, ADAS)Z 4} * TNEiAEEZ BEIENERMAIMIEE - BEE
By e 0 B RRT 2 E S RURE: 6 - LUBEEMTEME @ Y a{EAIFESB e AR ILAVRERY) » IR(RE
EHRR S E - URRERREZLE °

MR EHRARBERSE - ERGEHARRERATHEREI  H—ELXEEISHEHE (High
Definition Map, HD Map) ~ LISHE) B EhEEREE N - ZAFESMAIER) - SHEERRINERTE - 22
REESREEN=HtE - MERARTTERERBENAFERIT(Mobile Mapping System) IS EREE
o AXEERLUREBREARBRIGEN  BtERSHETE - UNHBEAAERARARHOH
Bz BENEREIME IR - LIEHMALL M/ EEEAZ &S -

A Test and Accuracy Assessment of HD Map
Produced by UAV

Abstract

With the rapid development of various unmanned vehicles, human’s imagination for movement is widend.
Recently. The Unmanned Aerial Vehicles (UAV or drones) which flying in the air have become common consumer
products and integrated into general life. Take global automobile industries for example, in addition to developing
Advanced Driver Assistance System (ADAS) actively, autonomous vehicles are set as their final goal. Autonomous
vehicles possess many on-board sensing devices to get accurate position. Therefore, these vehicles can detect
nearby obstacles then make a turn or stop automatically, providing information for vehicles to make decisions, and
ensures the safety of passengers.

Due to the high cost of on-board sensing devices, automobile manufactures try to reduce the cost of sensing
devices. Alternatively, High Definition Maps (HD Maps) are established to achieve precise navigation. HD Maps
are different from traditional ones because they are three-dimensional maps that have better accuracy than lane
level. Moreover, using LiDAR point cloud data of Mobile Mapping System is the principal method for measurement.
In this article, experiment is performed using image data of consumer-level UAV to produce HD Map. Furthermore,
the HD Map is tested and verified by the autonomous vehicle of Automotive Research Testing Center (ARTC). In
this article, we evaluate the potential of this innovative method by experiments in a open field.
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BHE1982FERNEHAMIZE 'ERE
#& 5 (Knight Riden)BIH » BB ERRIHH
BM&ESR  WRAMCNERSERKE  BEY
AP B B2 B B i (Autonomous Vehicle » L)
THBEEBEEMNERER KESH  BE
BRAENTENRE  REEXTEBRES
BEEERM  WEABHENE LETER -
BRAEEXHNBEEENERLRRAREA
BT 22 @ (Society of Automotive Engineers
International, SAE Internationa 2% » KEEE
BEtEERS R 6 BFR © 25AlHLevel 0F
Level 5(ZE1) °

ol

BEENTERMARENCEEREHER
#E(Advanced Driver Assistance Systems @ LI
FADAS) © ADASHI B RAVITEN D AT IMITERL
BRRHEBINRIBENE - TRARTREELENTER
BN RATESERAFEREITRRERZ
2 BIINEREA ~ BIFRIEER B RIE
R BERRER  BREREE  RER
FEF - MRLZHHREARBAREBNA
BERIEMBEAL  AINEFHRE  FHE
By EHEBHEFKM - BEERFS AR
AR FERIAZEIN A\ B dmized) o

ADASHEELEI R ERIZHRAFIMBEES
il - BHADASH) TERIIEE, ~ THREEBE
M TRZEE, ZBEFEEINEE  'AE TR
Ay o~ TRREE, B TS NIBEES 0 AU
TeslafJAutopilot ~ FlL2ERI7ZCT6 Super Cruise
WaymoS » BB N KRB & (B¥ECCD »
CMOS%) » BEBISEKRE BB » AIMR
L) HEFENEBEN - BURHITENRRE
EITEFEBES  REABERNITR  BER
Y RER 2 BETUR L -

RBREHRAIREERDECRE &
BERERENRS  Z—EBAHIAREESE
(HD Map) » =2 HHigh Definition Map
BREAHMYES I NME - RUEBEHEET
NER2ZER - SREMWERRINEHR20E
fibE - DEBEEEREE - EREESH
NWEWN - 2RtBENEEERKEEEERE
EAFRME » IR LEENEEFRBEN
3DHE - LIBAREFEEEMDynamic Map
PlatformA R (FERDMPAR)RBI » RELI25A
DRBEER > AMEBENRELARAE TS
BHENRERAR - Al - WEARKEEERE
BEMFREHERSENA - 2EhERAREE
ZI R sREEMN TR (AN E2)

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS

Partial
Automation

Driver

Automation Assistance

Vehicle has combined
automated functions,

Vehicle is controlled by
the driver, but some

Zero autonomy; the
driver performs all
driving tasks. like acceleration and
steering, but the driver
must remain engaged
with the driving task and
monitor the environment
at all times.

driving as §i5! features
may be included in the
vehicle design.

Driver is a necessity, but
is not required to monitor

driver must be ready to

ration

Conditional

Automation Automation

The vehicle is capable of
performing all driving
functions under certain
conditions. The driver
may have the option to
control the vehicle.

the environment. The

conditions. The driver

may have the option to
control the vehicle.

take control of the
vehicle at all times
with notice.

B1 SAEEEE B EMLREDARE (2017, NHTSA) 1]



V2X » V2X(Vehicle to Everything)jz 18 ELEREL Fh
RNEARIR - BESIRANBAMFRRE o voxXE
BEERERISE(Vehicle to Vehicle, V2V) ~ 35
B RAIZEE(Vehicle to Roadside, V2R) » /558
HEBEHE(Vehicle to Infrastructure, V21)EE » 37
EARI B B4 (Internet of Vehicle, 1oV)RVEEEEZSHE
RKmE > MeBtELNAERRREEREER
HZEEEAKIR

Rz i mErE
=] + H
REEM EREE

LiDAR + IMU
+RTK-PPP

m
EHEE

B2 BEBEER A ESE R AR RE
(2017, Tsutomu Nakajima)[2]

8 © St ERER

. BEMECARTIEEABEROR  E
BB BEREREASE B |
SERIR G B BB R OERER LR |
BETERS - ARSHEDELENES - |

BEARG  BEEAR BOXRSESEIE
B WEAEEEERR EER O FERE
BESME  MXER  TRIAASE  RE/K

ADRBREEN  ¥FRER FBRERE | B BRSBHEEHGIEY -
BHREENNE  KEMEREERFREE

B BEEMSAEHMBRERE - WEEHM
ERIFEIB/IEZ-ESTAPI(Application Programming
Interface) REFEH A RIZHU BB B E N NET
R - BEEESRUBENRERIBER
EERMESBERNEZERRA(Intelligent
Transport System)S SHE » BEETTEIEANN
R BABE (Connected Vehicle) & & K2

BHEARAEERELEEREH T |
THAEXBEREND mas) REEERFE
5l B " EEME(HD maps) BERREE,, » |
RRBEETEEEEN20AS A
EIENR30AD - TERHBE Y EBaEs
=+ BILUBENRIAE ZH(Mobile Mapping System) 1
BITNEBERENE - BEVEEGE

Dynamic Data

Movement of Vehicles, Status ef
Pedestrians, Traffic Signals ete.

Semi-dynamic Data
Accidents, Traffic Jams, Detailed Weather etc.

Semi-static Data Combine

4 ‘oo‘

Traffic Regulation, Road Construetion, various data
Weather etc.

+HH
=l

Static Data
=High Definition 3D Map

ik

Road, Lane, 3D Shape of Structures etc.

AP : Application e Digital Mapping '  Uses
Program : 3D Common Platform Data
o RN T .

n G Point Clouds, Graphics, Probe Data etc.

B3 B ERHEREME RS EI(2017, Satoru Nakajo)[3]
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BIEE - BASBERGNSS(Global Navigation
Satellite System)EEEMHEEMEMEE
(Inertial Measurement Unit, IMU) » RI4E1T B D
BEAM MBS CERREUGY L8R
BB RRZEEN SR ERZ(Point Cloud)
ERZABRTERE KR B ERNEHHS
BEMS 2 hEREETBLEE -

ARBBRERRRESELTERTEIR
TE UASREMBRFCERERTH -
EERMBRZAMTE  AMEEREE—&
EMHBEREAKERS R BN ERAR
it > WEITHENEERERE -

2 EEESHEBEEF

AR AREEEBERERENSHHE
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(IET) -
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DREBEEET X EEBEHLFTAST4AE -
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BOXEE SRS
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B4 mEHtEA AR

- URCRIZE SR AL 5 4R
- KiE+FEE
- FB
» LadybugZz =RBER#
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EfEHTE (Ground Sample Distance, GSD)AJ A4/
7 MARRSISUNES o

= hEPEEAIE

mEZEH A ERLIRGE ORRNITE
PR B E R BERIAR AT » 6 DL 1 Y i 2 AR B
{LENEFERETE A1 /5 T (Virtual Base Station-Real
Time Kinematic » fIF8VBS-RTK) 7T\ HE8] - K68l
KRB RWGS84 R TWDITRELIZR R » 124
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UAVIR it e i

|

Eh=gE

= 7 1tk 1 E

T il R
HEE

A WMERER

Be LUAVRERIESRIEREZE

55 18 ‘oo‘

ik

| 10 RS EER TR

No.125 | January, 2020 | 147



4 \oo\

i)

148 | No.125 | January, 2020

M E SRR AR R ZBEK
BRER  DSNEGHEERE  TRREE
ERFURF oS RBHMBEZRBER - KEA
DER R IR B AR 80 - LIVBS-RTKiE A h [ 122
# o EEBHAI2R - BRERe0ELLE - B
MRLBRRERN G FEUERE/NNAAD
BRAUERZE/NR10A7 » FK1AZEH R mEIE
AR - BRIz ZH SRR
BRERBEREK

R R AR B e TR

TESE - BNRERIEVAVREN S S
LRSS RERIBE @ 2E 1 -

EHHCBER =AM EENRITRES
I EERBBATRERINRRE &7
EHEXEEER 1A% BRAZH=AFE
AEEFaMEIERBENR » MK2 - MAZE
P=AAERR  ERHERAZEREES
BT R IESTR B AR R(NEN12) - RIESTRER AL

e THRECm SERECm fFaRE HRE  FERECm SEREC fFERE
Q01 0.58 -3.60 2 Q11 3.11 8.00 =
Q02 0.78 -3.50 o Q12 2.09 -0.50 =
Q03 0.71 -3.00 = Q13 2.83 -4.60 2
Qo4 0.57 -2.90 = Q14 3.88 4.30 =
Q05 1.50 3.50 = Q15 0.32 1.90 =
Qo6 0.36 4.50 = Q16 1.75 2.30 =
Qo7 1.33 -2.70 = Q17 1.22 0.50 =
Qo8 1.20 4.30 = Q18 1.84 2.50 =
Q09 0.61 7.30 7 Q19 2.45 -4.30 2
Q10 2.04 4.60 = Q20 3.80 -1.10 =

s B = A8 RIESIRGSUE

UAVIRIEMN R GEEZFEERE  UE
EMZTIEF FRIEEREEPIx4D MapperE{ TR =

7. a5

}!.HIA"

B11 Zh=ARREEE

RZHMEBITERARS - AERRBHE(LZ
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*2 ER =R EEGIRIEEON

RIBESREERRNGERE &
BURM At R 2R E 28 - DIthE SR
BIER AR T EALR  WEEERER
& o RRIRIZAEZEILRENS5E - BT HN
AREERN xR mER - NE15 - BE
BERTERER 0 SSERRENTIIRET
E~NARDAIA11.6A7DK8.1cm » I HRRAE
ENRAEIB2ADRITAD » TEBERES
FEHBIFTE20cmE R » #13R3 o

efEtE It
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HH
334 |'IH

MNASRERBITENERNEEIR @ &
ITHREEMEEBLFSE - BIA s S EaEK
ERETBUL LD E - BEREN  BKE -
AL#F B IRES ~ UBMESES ~ FIEAR ~ ABER
HBEEZR - B1I3RUESNERAEEETA
T&Ut » E14EIRBIEECBERRER ©
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1

1

1

1

oot Bh e Error X[m] Error Y[m] Error Z[m] FEEREXY/Z[m] 1
1

Qo1 0.001 0.002 0.005 0.030/0.05 :
1

Q02 0.002 0.002 -0.001 0.030/0.05 :
1

Q03 0.003 -0.001 0.002 0.030/0.05 :
1

Q04 0.001 0.003 0.005 0.030/0.05 :
1

Q05 0.006 -0.002 -0.001 0.030/0.05 :
1

Q06 -0.004 0.014 0.003 0.030/0.05 .
1

Qo7 -0.013 0.007 -0.013 0.030/0.05 .
1

Qo8 0.000 0.004 0.012 0.030/0.05 '
1

Q09 -0.003 0.002 0.004 0.030/0.05 '
1

Q10 0.005 -0.002 0.000 0.030/0.05 '
1

Qi -0.004 -0.005 0.010 0.030/0.05 '
1

Q12 0.015 -0.010 -0.019 0.030/0.05 '
1

Q13 -0.008 -0.005 0.010 0.030/0.05 :
1

Q14 -0.007 0.005 -0.010 0.030/0.05 !
1

Q15 0.006 -0.003 -0.008 0.030/0.05 :
1

Q16 -0.002 0.000 0.005 0.030/0.05 :
1

Q17 0.004 -0.003 -0.010 0.030/0.05 :
1

Q18 0.001 -0.003 -0.006 0.030/0.05 :
1

Q19 0.000 -0.005 -0.001 0.030/0.05 :
1

Q20 -0.005 0.000 -0.003 0.030/0.05 :
1

FRERZ=[m] 0.006 0.005 0.008 :
1

B IRAR 2= m] 0.006 0.005 0.008 '
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
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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
1
B EGR) NGRI) EEB) N(EE) BFEE(m) BEN(m) '
1
PO1 187864.640 2663678.236 187864.423 2663678.356 -0.217 0.120 :
P02 187876.534 2663706.474 187876.418 2663706.540 -0.116 0.067 :
1
P03 187540.146 2663698.458 187540.006 2663698.573 -0.139 0.116 :
P04 187496.166 2663681.193 187496.023 2663681.397 -0.143 0.204 :
1
P05 187512.920 2663654.871 187512.715 2663654.943 -0.205 0.071 :
P06 189432.787 2663696.148 189432.721 2663696.346 -0.066 0.199 :
1
PO7 189483.308 2663726.760 189483.252 2663726.871 -0.057 0.110 :
P08 189438.901 2663216.356 189438.934 2663216.553 0.033 0.197 :
1
P09 189448.146 2663254.444 189448.107 2663254.583 -0.040 0.139 :
P10 189632.313 2663166.470 189632.394 2663166.624 0.081 0.155 :
1
P11 189636.784 2663176.654 189636.823 2663176.714 0.039 0.060 :
P12 188253.364 2663213.151 188253.203 2663213.264 -0.161 0.112 : -
1
P13 188826.402 2663213.226 188826.140 2663213.328 -0.262 0.102 : 3
P14 188807.056 2663244.435 188806.83 1 2663244.497 -0.225 0.062 : —_—
1
P15 188256.209 2663229.082 188256.092 2663229.164 -0.117 0.082 : g
P16 188214.943 2663220.348 188214.815 2663220.416 -0.127 0.067 : EFE
1
P17 189824.374 2663108.753 189824.266 2663108.817 -0.108 0.064 : $E
P18 189542.157 2662349.381 189542.048 2662349.426 -0.109 0.045 : ﬁ
, :
P19 189521.066 2662319.470 189520.948 2662319.506 -0.119 0.036 :
P20 189140.519 2662455.910 189140.490 2662455.968 -0.029 0.058 :
1
P21 189140.349 | 2662486.149 | 189140.299 2662486.211 -0.049 0.062 '
P22 188305.011 2662474582 188304.860 2662474.594 -0.151 0.012 :
1
P23 188304.789 | 2662444.379 | 188304.619 2662444.390 -0.170 0.011 '
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i EGRI%) NGR %) E(E &) (=) BEE(m) BZEN(m)
P24 188263.796 | 2662467.597 | 188263.667 | 2662467.673 -0.128 0.076
P25 187923.243 | 2662455602 | 187923.110 | 2662455.633 -0.133 0.031
P26 187882.263 | 2662455.163 | 187882.098 | 2662455.184 -0.164 0.021
P27 187530.101 | 2662472.553 | 187529.962 2662472.627 -0.139 0.074
P28 187530.833 | 2662422.250 | 187530.668 | 2662422.344 -0.165 0.093
P29 187532.211 | 2661637.060 | 187532.223 2661637.114 0.012 0.054
P30 187565.870 | 2661638.149 | 187565.884 | 2661638.210 0.013 0.061
P31 188276.622 | 2661641.046 | 188276.488 2661641.025 -0.134 -0.021
P32 188546.122 | 2661639.457 | 188546.079 2661639.511 -0.043 0.054
P33 188819.152 | 2661651.668 | 188819.054 | 2661651.662 -0.098 -0.007
P34 188839.768 | 2661677.390 | 188839.672 2661677.447 -0.096 0.057
P35 189818.810 | 2663094.821 | 189818.657 | 2663094.955 -0.153 0.134

Fi9ERsE 0.116 0.081
BHEIRERE 0.132 0.097

5 MEEEEEENE

REEREBBERAZESEKEEN
FHAENNREER  BELBRISARZE
AL (Waypoint) &R » W B LIdbfiER NHEERE
RLE - DURSHERREERUMER - & 16 °

aBEMEHEEGEESEANE KRR
$R(ROAD ID)RERETEENSK—EERE
% SRR - BV RIS AL
FR ENFERN  8—GRERBAHBESEE
(Lane)dH % HESEARFFE AR ELRIER - 40
B17 - MEBEAEE18 -

F & e
5@ PTRAnkE

#*
=8 FLEETS
.
= B FTISHRE
+
=@ PTAne
.
=3 PTELE
+
EB FLERE
=@ PR
.
=@ FT TN

.

=0 FLEg=d

“wpFor i EgiteIuNO

a

2 RS R R B[G[E Ble o w0 v & w0

R

[E

120.392 24,077 Decimal

roes

B16 SEEEEFENERI



18 BB ERGRNEE

4 ‘oo‘

BRBEANERNER  BEEKERFR
(ROAD D) ~ IBZ 1T M(DIR) ~ BHEA K (Lane
Type)  REE  HELREALE  @EREEZ
FR/OVBLAA S SR A (ROAD Characten) F &7

TSN ARRNAEH - WATFBIEET AR
(DIRBME D YRR IE 4 I B 57 (Road 1D)Z A
1% BRI E B (Lane) © BUSEBERIEER

BA{&(Lanes Connection) * HaoskJ5 TNAIE 1957
o ARMEHRE  BIRE ~ BRAER
HERGETER RS - HPRERSEERT
SRR RIESN  ERFREES Z M
2 BRLHEREEX GHHIER -

58

1
1
Ri rg-R'1ﬂ_Ra:;g—R:!;u-Ré(-J_gﬂ—l%aéqg_Rm CRIELRLE 1
| u R10_MEL AL :
L o RU_EIMLE '

} ! % 8 RIZETELE
RIS R2S R26 8, 8 RUETmtHE '
I 0 RU4_ETHLE 1
8 l 8 RIS TR '
Ril4 34*R35=RAG=R37=R 38 : g RI6_REIM LI !
o 0 R17_ELH :
R29 giRis T .
R:“f{,l O RI9_METH 1
Ao 1 0 R2_ELFL# '
i / o' R20_METHE 1
RI3 1 0 R21_ETHE '
0 R22 RET# :
RS RS2 0 R23_ETH .
& ’ 0 R24_METH .
; . e 0 R25_MET MR '
R emq-l-nzqg-mg-ﬁﬁ, Refim gy sy GRS 0 6 R26_ETW=8 1
0 R2_LEH 1
R9 0 R28_TRIE !
& 0" R29_T 9% :
0 R3 MR .
1§ 0 R30_T M4 .
R4 0 R3I_TNE 1
by ﬂ R32_TRE 1
R3 0 R33_T N 1
& 0 R34_TRM5H '
0 RI5_TRAAB :
Ril 0 R36_LEMAR f
1
1
817 EEMUEERFSR(ROAD IDETHEREE 1
1
1
1
1
1
ERAARTIE R Road level layer B EIERERoad Character layer .
I_E—EQ ______ BERESRoOD) i _.; EREE B5ERF H(roAD ID) | :
(Road Name | swpxaim 35 MG ST M (Road tpe) | ROAD Character M anED) : '
: {BPB (speed limitation) | BEEARIEE : T 5B om) I :
I o !_ﬂ_’_ﬁi‘rolal_lal:rfm_bo_n ____'lanelevellayer | XA AR WayPoint ) : 1
I !’lﬂ' BEESoon) : 1————————_:—_‘%13@—_@“1__&_—_—_—_—_—_' _____ :
| (Lane data)  JEi{F A MEER 1 : BETENEH B JE (Street Light) ] !
: B R LANED) : ; ROAD Traffic Character S5 ratic Light) : :
1 M) _E A BliLane marking type L&R) | : R B Street Sign) | !
: ST R(Lane geometry_Length Wicth! I ik sopung | .
: R B 4 1R (Lane initial point xy ) : : R EE BES 8 Zabra Crossing) | :
| EEIMIZEE A R Lane ended pointxcy) i 1 Traffic Character layer 4
| HINEEARS Elaneinitialconnectiony | 2020900 0200 lemmmmememememccsoo———- 1
: L — '
1 B3 B8 2 (Lane geometry curvature) | 1
: PP R caarpontsny | .
1 HEE45E ROAD Charactsr) | !
I - 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

No.125 | January, 2020 | 153



i e ‘oo‘

154 | No.125 | January, 2020

] [Rond ID DHR Lame I Lame marking L type
2l 0 1 4
341 [ 2

1 1 4
31 1 2 7

>
=

12038585

1200385832 24, {WALHT3 12038586 24058634

A B G
1 Roadl)  LanelD I)JH

120385928
01385908
Qaffic %3

2
120385929 1 800 2
2
2

“"" RURALY I-‘L\

L M N Q P

Laneld MR \Al) |\‘ll‘l (x) wayPoini (y) Heading

359.06139468000
1 359061 26007000
240680027 3006137588000
2060023 359061 26097000
24060018 350.06] 2T9B0000
29060014 35906137 586000
24060000 350,061 26007000
000005 35900137 580000
330,061 27980000
359.06137556000
359.061 26097000
339,061 27980000
2 359.06137586000
WIS 35061
3 359061
359,061
35006137
359,061 2605973000
359.061 26007000
359.06139468000
359061 26007000
350.061 37588000
359061 260971000
160061 39488000

m IRSRET

120585867
1 ](Lm‘dbl\

240596
24056991
2, h.ﬁl}\h 7

M "I‘w’h}(u i
24055960
20059955

]‘U b‘bb‘}
1ML IRSRAD

1r(p-,\u

B SRENBEEEhEES

BRMEHNEEEHNEFZTEEN
—R - EEHEHSE - I ARERESE
W EAREEMERER  ALIETEES
B BEE IR R RIS NARE N
BEIEMSENS  ERAUBBERESE I
DI AR BRAL B E - B EMEARER
AERAIBIAN AR BBV FEBRAIRGR) 5 EEEEA
FH  AILUEREE/ BRI E » BiES
WMERME - LT UERE R EARGA -
AEREEEEIXEBET  WAARMEE
TX#ENERETLECHR

— BEEEHEHRNRE

BEEMRAARBESE + (NEBBHK

A2 A IERIGNSSELE & (2)IREMEIEE BHH
s AMBREALKEMRAES - DES
HWMEREIBZE - ARGTERTALE S )%
AL EE IR BB R 4 (Lane Follow System, LFS)FT{&
MR ERRIES - AAREETHNREER  (4)
BRI B & E ERIBOCERRER - RERERK

FEEUEL - MR A B UCEL (Map Matching)/B &
% BEEREEBEEN  BEEMRER
BURAERRE « B20REM AL
- SrEttEEtEREE A
BEREEIEREEMAE BRI LIFIA

HFEEERI RS - ZREANPAEREE
EEBRIMNAEZATEEM NS ERRE D
@Eﬁ,ﬁ HEEAEMATIHPOLZBEESE

R FA 25 TE A B K A i B A0 B 1 BRI B
EEE%? EREBHENEETREERSBIT
MM EER - E21 - BRREAEEN
S8 WESEMEAEERPRNAIR TR
ER136A% -

FIFAGNSS-RTKEVB Z AIEEM » 1N LEE
WATIRM v BERBEM - B ERRNA
BERE - 2RLBNENESHEEEN  BR
BB IPUBRFF KB E LT o FRNXEER
BEARBHRE  BRUMARBEEESEEM
KB o SR FIGNSSAL A $5 T 5 K 3 B R
@R HREHZERRNEHEER S 8



JTE AR A
Heading(10hz)

5 ith EMFRES A

jissL i)
Gear({10hz)

% FSEETE

lmﬂdﬁ

Encoder 2 P

(100hz) IR S
% HELSE

EREMRLG

GPRMC(10hz)
4 ALIRETES

/ EAMIEN

{88 12k /0K 5B ST A
Gyr&Ace(10hz)

]

HeiE

B20 BEEA A RS

Ax =dcos@
Ay =dsing
__~@

L

B21 BEEEPREAE TR B22 misithE BRSHE R EE

BEEHCAERE  ISHNIEBHERE
SBSREMSAEERE - AHFEREGNSSEM | BEREENREMBEEME - B23BRK
ZBISLREGE)  E—SHRBEHFHMEE | BARANERFNAESCEEARGUE L E

i EAEREEREANERT  AANBEX
BRI AE + B4 L B R i TEABEMER + ZEIEAE10kohEs » BT

3

i

BHNLEEZEE  RUBEEEENANRY | RREVEEE0.28AR | EHEETE30konA
BRUIBLERE) - BIERREAREZR0.49AR | BERIE60koh

i BIEEREAREZE1.08AR °
No.125 | January, 2020 | 155



156 | No.125 | January, 2020

Distance | 0.85m 0.63m 0.73m 0.48m | 0.36m 0.27m 0.35m 0.36m
o | error

0.38m 0.28m

(a) 10kphFRZ=
E= B3 -
= oA : poin
- Distance | 0.86m [ 054m  057m  049m [ @ error
u ® error “
(b)30kphaR7E (c)BOkphFR 7=
B23 BEEEMESAH - ABRFEE
EERATUAROARLSE  ORE | (f - F5EEHEBS

T IsEEREEE  LARBEEBEEEMR
7= o WEGEE TS IERAB00AR » &AM ANLUHBREABREZEEER

AR AR BV TURIE © BIANU-Tum ~ L-Tumn ~ BAR ©
EREE - BIERIBBEEMREMNTE0.5~1.5
AR MEERFHEHELRAUNRERES
0.1-0.25AR °

=N

EEEMNREEREASEHESN - BB
EGNSS/IMUEFEMRBEEEEMALE - B
ENVIEERE - S5 E T A i 5 B RO #¥
B A BB EIEE(TAG RESET) » BELE
BFRAIS0AR @ FAERE R HEMRIEMNER
B PIINTERE ~ K ~ RBREFREIER
B EGNSS/IMUEANERE - HINGREA/NATRES
SEERNEEMTE - I BB MEEER
#B(Lane Keeping Assistance ' LKA)HIINEE » 3
—SRAEWMEMIBEE -

ELERSBE - TN EEAERIZE

ARLRER BB ERERENRE  REL

ﬁ&zliﬂiﬂ’ﬂ)ﬂd\flﬁﬁﬁzﬁﬂ ° R LA
 BERMBREENRREZANT

RBBREABRZEER  LIMZEERE
ijj__b AERS®ETELHEE  FRek
HEERRRER -

— CRMEREREREATERES R
N A IRREED A 13.282 KO.7TA
2 THARERGEEEZSBEEXK -

= BRABHMRE  HERERPBCYGE
WTEIEARRS » AORUAVIREZ ERBITE B4A
S MFEHSBEHEREN R ERBEITEZS
f& o




M- SREtEEEEEEURLMMI I ET
TR BERYETE - Bk B R P AR AV I ) S
PRER13.6A% °

2. Tsutomu Nakajima, An Introduction to

Dynamic Map Platform Co., Ltd.

http://en.sip-adus.go.jp/evt/workshop20 17/

T~ ERGNSS-RTKRHE AT SER AR R A RIS i 3. Satoru Nakajo, Dynamic Map, SIP-adus
ﬁéi%ﬁ%g ? E%KEE%LX#\E%E?E?—T : Workshop 2017.
M LLH LUBIRE B AR R E R B HRTKZ R4

http://en.sip-adus.go. jo/evt/workshop20 17/

o

S
itk

3

i

No.125 | January, 2020 | 157




[ eh | 2 | R |l
SPECIAL REPORTS

+
J

f&

. ) ~ ¥BEHR(Deck) HE;E*
g) * $#58#8(Corrosion) »
JR)(Cavity) ~ TATISRARE

y

e mm - - ===, . . e e e e m ===

TR

2 (Wang, Hel-sin) @

. £ (Mao, I-Shiang) ©

iy |
A 2R M'_I ] / EEET (Yeh, Cheng-Hsuan) @
A AT TR ] E7;‘?!\f_§.‘(Wan@J, Chung-Hsin) ©

i [

158 [ No.125 | January, 2020

e -



fm =

BREGTRIELAEAERRARBENRSE » RIBERAPIRAFARIMERRZET @ MEIZE
SILFTTER B ARISEERPE - EMT ERERAVMEEESEE - BRittRZE(HEERA Bt 15 R
ZRERAIFENFE - HmaEe Bl ENEEERITN > HEREEN « BRISAKE - 18
M EREEA/MEZI AR REANTE - KEBRRAI SRR AR F - INWERETBREMISE
Bg  AXREMLBEBHNEZEHOREREIRME D FBEE RIS LRI IRETHATEE
 REIBIRERAESE o

Common Deterioration Found in Concrete
Bridges in Taiwan — Superstructure (I)

Abstract

The quality of design and construction determines the intrinsic performance of bridges. Natural or man-made
factors subsequently aggravate all kinds of existing damages derived from aging or deterioration and also
undermine the performance and serviceability of bridges. Currently, visual inspection is the most important and
popular approach to know the conditions of bridges all over the world. For bridge agencies, bridge inspection
contractors, and quality assurance companies or organizations, the first key issue is to effectively identify the
current conditions of bridges through visual inspection. In this paper, the relevant bridge inspection results are
collected and reviewed during the audit public welfare collaboration period. With an emphasis on the main
components, including decks and girders, of bridge superstructures, the common types of deterioration and their

possible causes on concrete bridges are archived and shared for bridge inspection professionals.
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