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Analysis of Service Volume of the Inbound and Outbound
Equipment of TRA Station
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Abstract

The number of Taiwan Railways passengers in 2018 reached 230
million, with an average of about 634,000 passengers boarding the TRA
each day, which is 3.6 times the number of Taiwan High Speed Rail
(average of 175,000 daily passengers). The station manpower of TRA is
often ina dequate. Therefore, automation equipment is urgently needed to
make up for the manpower gap. As the use and quantity of station access
equipment meets the needs of passengers and is related to the quality of
transportation services, it is more important to grasp the use of station
access equipment in a timely manner.

This study uses statistical method analysis of variance (ANOVA) to
explore whether there is a significant difference in the service volume of
inbound and outbound equipment at stations in each transportation
section. The main results are as follows:

The overall inspection of inbound and outbound equipment services
found that the inbound and outbound equipment services in Taipei
transportation section were significantly higher than those in other
transportation sections; the Taipei, Taichung, and Kaohsiung
Transportation Sections in the west were significantly higher than the
Yilan and Hualien Transportation Sections in the east.

The inspection of the equipment service volume of the inbound and
outbound equipment according to the same level found that the equipment
service volume of the Third Class Station and the Simple Station is
significantly different. The service volume of the inbound and outbound



equipment of the Third Class Station in Taipei Transportation Section is
significantly higher than that of Taichung, Kaohsiung, Yilan, and Hualien
Transportation Sections; the Taichung and Kaohsiung Transportation
Sections are significantly higher than the Hualien Transportation Section;
the Taipei, Taichung, and Kaohsiung Transportation Sections of the
Simple Station have a significantly higher service volume than the Hualien
Transportation Section. And the service volume of equipment between the
Second Class Station and above stations is not significant.

Keywords -Traffic Volume of TRA, Service Volume of the Inbound and
Outbound Equipment, Transportation Section, Analysis of Variance
(ANOVA), Tests of Equality of Means.
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Abstract

The railroad of Taiwan often passes through important metropolitan
areas, which makes the buildings near the railroad suffer from the noise
when the train passes for a long time. In addition to the noise generated
by the engine of the train, there is also the high-frequency noise between
the rail and the wheel. When the rail is subjected to the repeated load of
the train for a long time, it will produce abrasion, which will cause the
rail to produce irregularities, and will make it obvious when the train
passes rolling noise, such noise will make residents feel uncomfortable. To
reduce the noise through the effectiveness of the rail lubrication, in order
to know whether it can affect, the section with obvious noise is selected
and measured by two kinds of noise measuring equipment. In this study,
the rail lubrication is found no significant reduction in the maximum noise
generated when the train passes through, but it has a significant effect on
the high-frequency noise generated between the rail and the wheel.

Keyword: high-frequency noise, rail lubrication, noise measuring
equipment.
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Abstract

Embedded systems can be widely used in industrial control, medical
equipment, household appliances, education, multimedia entertainment,
etc. However, with the development of semiconductor micro-process
technology, the computing, memory unit and various functional modules
used in integrated circuits Etc., can be designed to be smaller in size and
low in power, high in efficiency to meet the needs of the client, and can be
built for specific task requirements, the product can be optimized while
reducing costs, improving efficiency, and reliability. The advantages of
degree and volume reduction have been seen everywhere and become an
indispensable role for human beings. In recent years, due to the significant
increase in the bandwidth and speed of the Internet, the embedded system
links the Internet to create a new state of the art as the "Internet of
Things", linking physical objects and virtual data, and performing cloud
control, identification, sensing, and data collection. . Therefore, this paper
introduces the embedded system architecture and its application to rail
vehicles, including the self-testing platform of the platform of the TRAS
Puyuma door controller and the application of the train passenger
information system. Through the advantages of the embedded system, the
railway vehicle can be intelligentized. In order to achieve the purpose of
improving the quality of passenger service.

Keywords - Embedded System, Passenger Information System,
Intelligent
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L JER JER 2R 2R JER JNE JEE R 2R 4
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SI-2PE R
WPMA425+ RA B R
Door Cock Open Switch
Lock MV
Bypass witch
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BRI IREE SR A S BT S0 (5 ] Nabtesco 23 5] 240291  HABHREPItfE
R EES U REL - WA DCU PG5S BE(IEFIFARL - HPIRH
P~ S EME 2 BFTEE) - SSPEdles R 22 RBR DL - B P TR E R
B2 FRETPEIIEE

Pl s H E 2 E B PIRARATE S - (£ WPM-42 TUBAFY/RAM TR AR b
FYE PREFIRRE - HIEEMLPHAC E AR SH/ BT - EEPTAR AT - AIIFEIL
BE T RE S IS (S5 > (BRI REARE - (ANEEFTIA ~ TPt - 4 1.0
~5.0 % (AT ) ST B EhEPA - EREFIREP e < (EAREERIBEIHE < )
RIPERIERME A ERS Ty (89 0.3 7)) BHPTERMARIEFSS - HLSMEE TR SR BRI
- B AR - IR T TR
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PEflE N G AR T AR TR R SRS 4018 11 Froraiatin A5
i L 7 SR B R B P T ARARRE - i — 20 ikt AGRREL ZE e R LIRRR - e 12
PR 2 TR R ] o TR AR > PERISS B R IR Z B (R - B IE T AR R 5k
DCU JZHMREE e A fraFaE 2L » Rl SR IR LL S i & e AR 2R - (L ERIRR [ op o)
T f# DCU 2 IR T B AL EIRIRGHR - 4845 - LED E9E - BE G
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SRS R I R EAE S8 (connecter ) FEEHIE AR - {H UTIE A A B R
5 > P S8 R B R e s e PIBRRARID R I - e 13
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BRI (S12P) H L L L L | HEfELFw
Fﬁ%ﬁi( St ) L H H i H | H30kpaL:80kpa
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2.3 Raspberry Pi 3 Model B sxk AR R EEEN

Raspberry Pi Z%1HHVEIHE DURBAT (R EEKFIEA S 2 s AR
FrREEM - HH 2012 FF S E R A e FThe 58 e #ICHR(E DL 25 SEoTfEfk
ARE > BIEIR S HEHFE LA - AR RESERS - St EtE eSS L
R - #F21% (Maker) FIFFRIEEIR « Python - C s TiEBH: H CHIHE
AZU %47 - Raspberry Pi 3 Fiifg# 2 MCU £% A 1##% ( Broadcom ) A\ E]FTHEL >
64 fiz7eVUiZ 0o ARM Cortex ZEi#E R ES  FRALIFAK 1.2GHz FHHES - N 1GB
RAM 2 > #1f#] 15/ K i aa kRS - 4nfEl 16V R -

Rasrabgrrerl 385 o Dlmggslons 21 e | EI I Ie nt I L!- 4xUSB 2
ode .6mm x 56mm x 21mm /Ports
Extended G o VA ’:}\_\ 10/100
e MGiURE R, O AN o
Quad Core CPU
at 1.2GHz,
1GB RAM

" : ¢ 3.5mm 4-pole
On Board 0/' ' =9 Composite Video
Bluetooth 4.1 , \ S e i
Wi-Fi 3 ’_ Output Jack
MicroSD / "‘:‘; CSI Camera Port
Card Slot
Full Size HDMI
Micro USB Power Input. ~ Video Output

DSl Display Port Upgraded switched
ower source that can
andle up to 2.5 Amps

15 Raspberry Pi 3 Model B Z4;2e {5l
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i’-

Raspberry Pi 3
Model B

Processor Chipset

Broadcom BCM2837
64Bit ARMv7 Quad
Core Processor
powered Single
Board Computer
running at 1250MHz

GPU

Videocore IV

Processor Speed

QUAD Core @1250
MHz

RAM 1GB SDRAM @ 400
MHz

Storage MicroSD

usB 2.0 4x USB Ports

Power Draw / 2.5A @ 5V

voltage

GPIO 40 pin

Ethernet Port Yes

Wi-Fi Built in

Bluetooth LE Built in

16 Raspberry Pi 3 Model B i 5!

2.3 HiR P aaxat A

A& B 5C 2 PR A EBA R AZEF i AGHSRIEE A WAGO 15 2
S P IRz A\ s By H B ENE T > ST ANE] 17 ~ [E] 18 AR - FERAE
{5/ Raspberry Pi 3 & Z &M & - AHERRAIEEIREA Linux fEEE R -
Raspbian #EfThEAG E R EEE > W (HEH] C 5B S 2BEBIBH & - GPI0 /rmE H E
Jrdie sl & ERRSZEM] - [N Raspberry Pi 3 PIEEEES WiFi BB - 4l 19
P AT B R BN - HERA R AR (0 B A B S AL ] B R H
Mt - (EERIARZ IR Y RagRLFAR - FarIBaARE ~ BEFIGERE ~ B2CBH
B E EHIE > P A e 5B LT R -

14



A 32 oKk =&
DCUS5 5 & 52 5047 PR Y 2 [ T ST
O “F 9
L AERARAAR ;
ety 505 A P AR 2 E AR R

O r -
WERMMBUERA | D) TMrsh i Gt B e REEA

an
PG BEARCE B
TR
17 s EEssT S
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24 WSV EBRBIERF

MR PIERIES AR G 2 TARRRAE - B ERER AL E RS
fi A% DC 24VI2.5A ftéafdiles TIFEIR (REEFAGIRTL DC 18V &
32V) > ifAZEfills TARIRRERN G & _E T IFaAR Y iR RRERRE - £
i - PRS- HPTRAHERIRHIRGE - MsERar TNt - Msshar i X mss
B TaNaE ~ Mg IR MRERES ~ PO - Z PIPRER PR B PZE BRI A IR RS -
T —EPTHEHIZS (DCU) BBt » (KFEH
CASE1 — CASE2 — CASE3 — CASE4 — CASE5 — CASEG6 Jfz -

® CASEL : HFIRRHBRE &% - 0% 1 Fx -
® CASE2 : HFIFASIERHRAIRRE ZJE55E - 403k 2 o -
® CASE3 : 2B Ia sk 2 ka5t - 0% 3 Firs
® CASE4 : filgZdbr e ) ilasRarTalst 2 W85k » 415k 4 s -
® CASES : s i i1& MR BRE Z JE5E » 413k 5 s -
® CASEG6 : [Jjzk (FAFTIREE N) 2 &5k » W1%% 6 Fik -
= 1 HEFTRRRE
@?‘)\
B Br L) 5K ENABLE | SJ-2P PS DS DCOS DSBS
B
25 ()4 | OPENT&R [CLOSEZ#M | ¥ LM | &ri4% | DR | DSBSR |  0DS
. i For TCMS
72 2 P RRERARIRRE
E =N
BP B L) 5K ENABLE SI-2P PS DS DCOS DSBS
)
T+ ()4 | OPENT &M |CLOSEZ W | % TeM | wrhfgdps | DCOR | DSBSR [ 0DS
. ‘ For TCMS
7 3 HPRAERAPIRRE
ﬁ,?l)\
B B T 5K ENABLE | SJ-2P PS DS DCOS DSBS
)
T+ ()4 | OPENT 2R [CLOSER M | B ¥ €W | «rhfp4ts | DR | DSBSR |  0DS
0 0 ! FOI'TCMS
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7 4 R ER B TR SR SR RE T Talss

P
B MP T 5KM ENABLE SI-2P PS DS DCOS DSBS
5 0,
%+ ()4 | OPEN% 2 W | CLOSER 2 R BETER | g DCOR [ DSBSR | opS
. D For TCMS
72 5 A 1R AR
iy ~
BRP P L 5K ENABLE SI-2P PS DS DCOS DSBS
5 41
T3 ()4 | OPENT &R [CLOSER & | BR% Tl | &Mleips DCOR [ DSBSR [  0DS
. . ' For TCMS
7 6 55 (BHFHIRRET)
PN
B B B 5 B B BKM ENABLE SI-2P PS DS DCOS DSBS
%
F7 ()8 | OPENG =50 [CLOSEG =0 | BT Sl | #itradtn DCOR [ DSBSR [  0DS
. B . For TCMS
B &40 $
1. 0~5. 0 (T#H)
W e 2 Bt A\ Bl R MR A A > AR 7 - R8FR -

7 7 DCU iy AjRAEER M EM

iy A\ CAN BUS PO B B
A CN1, 1 B 2R 24V 2.5A
B A CN1,2 TR 23 24V 2.5A
LTI CNL,3 FEER 2 4V 2.5A
i A CN2, Al DC 24 Battery 24V 2.5A
A CN2, A2 DC 24 Battery 24V 2.5A
i A CN2,Cl1 Skm signal 24V 2.5A
N CN2,B3 Door Open (E%) 24V 2.5A
B A CN2, B4 Door Close (%) 24V 2.5A
iy A CN2,B5 Enable (DOETR) 24V 2.5A
B A CN2, A4 DS 24V 2.5A
LTI CN2, A3 DCOS AV 2.5A
i A CN2,Bl1, A5 DSBS 24V 2.5A
i A CN4, Bl Pressure SW — =
B A CN4,D2 Pressure SW - =
i A CN4,B2 SJ-2P — =
B A CN4, B3 SJ-2P = =

17




7 8 DCU it IRRE M 2 M

i A CAN BUS HEETIE TR B

[infan, CN3, Al TCMS (ODS) — =
Lt CN3, Bl TCMS (ODS) = =
[infan) CN3, B2 TCMS (DCOR) — —
[infas, CN3, B3 TCMS (DCOR) = =
Lt CN3, A4 TCMS (DSBSR) = =
[infan, CN3, B4 TCMS (DSBSR) — =
Lt CN4, Al LockMV Py —
Lt CN4, A2 LockMV =
Linfan, CN4, Cl WPM42 (CLOSE) e =
Lt CN4, A3 WPM42 (OPEN) =
L ijas] CN4, D1 SI-2P MV (D1) ~24V -
Linfas, CN4, C3 LED .
Lt CN4,D3 LED =
[infan, CNS, Al Speaker,CH1 ~1.5V =
[T iy CNS, Bl Speaker,CH2 ~1.5V —
LTy CNS, A2 Speaker,24V e -
Linfan, CN5, B2 Speaker, GND

2.5 BB B A E B

A B DCU A Banfl Ban M & TSR - WaE 3 (HER
R4 3 KRR 30 XA | > A% IRERREAE P T THRIE » S RANER 9 Fon
— ~ VDC:36V : IDC:2.5A
.~ VDC:24V ; IDC:2A

=+ VDC:18V : IDC:1.25A
7% 9 DCU B SR St (IR AR Bt i M Sl SR

T EEEN CASEl CASE2 CASE3 CASE4 CASES CASE6
MRS OK OK OK OK OK OK
IDC 2A

5 21 VDC 36V

SET kg OK OK OK OK OK OK
TEM2017 D¢ 254
VDC 18V

— OK OK OK OK OK OK
VDC 24V

6 3 3{irf IDC 2A OK OK OK OK OK oK
PeflEs AHEE A ARIPT | VDC 36V

e L OK OK OK OK OK OK
TEM2022 VDC 18V

e OK OK OK OK OK OK
VDC 24V

e OK OK OK OK OK OK
VDC 36V

Bih ) OK OK OK OK OK OK
VDC 18V

T L3 OK OK OK OK OK OK
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FE AP 2 MRS i B A ~ St ERoR b - BAPTEE ~ AT
BT > BT IR MR AT RN - fEfE R EEGETRLATED -
W12 10 s

7 10 DCU EfIGARHEL SN A ~ i HHERSR R AL E AN

A it
Enable SKM DSBS SI-2PPS i

OPEN None HE None 2E
CLOSE Close MV HE Close MV B
OPEN Wi R Fg;;;ﬁ; HPERAE
OPEN None R None £
CLOSE Close MV A",'.%," Close MV f!;’%"

RN e Close MV N
OPEN FrEf A Lok o, HEPRER
Close MV s Close MV .
CLOSE G i EH TR T HPERER
T Atz Close MV N
OPEN FdetE e i i PR R
Close MV s, Close MV .
CLOSE FRHEHE TG £E TS T HPERER
OPEN SI-2PMV = SI-2P MV -t
CLOSE
Lock MV ~ Open MV Lock MV ~ Open MV
OPEN SJ-2P MV ki SJ-2P MV i
Lock MV ~ Close MV Lock MV ~ Close MV
CLOSE SJ-2P MV ki SJ-2P MV RE
[ . Close MV N
OPEN TR HE o PR ER
Close MV o Close MV 5
CLOSE IR A Sl WS HEER
T s Close MV .
OPEN P IE H o, HEPRIER
Close MV s, Close MV .
CLOSE S Gl [ (R
OPEN None By Close MV R ER
CLOSE Close MV HE Close MV PR VER
OPEN Close MV PR VER
[ J [ ] [ J
CLOSE Close MV B Close MV HPERVER
T, = Close MV N
OPEN G =ianey B [ SR PER
Close MV o Close MV ‘
CLOSE MBI Sl S T HEERER
B S b s Close MV .
OPEN TR L o IR ER
Close MV o Close MV N
CLOSE [ S s [ AR
OPEN S-2PMY By ey HIERAER
y ¢ ¢ CLOSE el MIEFAER
S$7-2P MV =
Lock MV ~ Open MV Close MV 3
ope Sy | METMER
i ® o o Close MV
CLOSE oy WAL




2.6 EHEPRABFE _ REHER

N 11 For - BHEEE SRR flas tote & R AESIR MR - B2 &

AEHENEZ SERGET

7 11 EEHEFI DCU 2 E & ffl 2 HISUE IR

i (aE: AEES S ?
TEMa2022 NSD-19 120282 102012 EMER BiES 018033 RBLR
TEM2017 NSD-19 120334 102012 HABPHE 018033 WHEE
TEM2022 NSD-19 120305 102012 Bl 20180324 WHEE
Hl0%4 NSD-19 120112 12012 FiAR 2180728 WHLEE
TEP2008 NSD-19 120025 5012 FiAR 20180724 WHEE
TEP2003 NSD-19 120166 92012 REEY 2018078 WHEE
TEM2002 NSD-19 12035 102012 EFHE 2018.08.07 bRy
TED2019 NSD-19 120185 12012 HARFHE 20180918 HHLR
TEMb2030 NSD-19 12047 102012 BEY 2018.10.01 EaEiE
TED2003 NSD-19 120027 5012 RN 2018.10.08 HHLR
TEM2025 NSD-19 120270 102012 BB 20181021 AHLR
TED2019 NSD-19 120032 52012 BB 20190221 AHLR
TEP2005 NSD-19 120204 9.2012 EFiE 20190221 ABLE
Hiotae NSD-19 120315 102012 RES 201902.22 HBLE
TEP2016 NSD-19 120075 12012 EFiE 20190317 ABLE
TED2035 NSD-19 120313 102012 EFiE 2019034 HBLE
TEP2002 NSD-19 120216 92012 EFiE 20190417 HHLEE
TEP2005 NSD-19 120326 102012 EMAE 20190603 HBLE

=~ AR RGERARIRE Bl A SiRwe
3.1 IREFH AR EN

PSRRI RREA - N BRI IR AR - 40 0 R -

i~ IEESES ~ BRFHEFENE R T EE - ST IREERNIEHE

A0 - SRR R o (A

e

it e r\ &S IhfE s - A 20 A

;r 2 s ot A% |

e

20 EMUS00 BTG R &3 I E s
20

=
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MSHEEREHT AR » B TIRSREIRESE » S48 TIREHTE R
A e o VSR SRR M R SR AR R AL - W
BRI E B - 4 FREEENEY - A NFHEFIEEITT - B
SRR A A - BN SRS R TR A i ~ B SNES £ % CCTV
SERRRS o B REERAG AR TS RET RS BE  BEAK B
S LG BT IEE S B4 EMUS00 BUSHERF LED Tl Tk
IR, » HaefgnE 20 o 1 PISC #2218 ~ LCD B8 « LED S5t
FiTaflig, - R RHE R ER A RS485 B TCP/IP i@ E -

> A% > 9%
i 3 3 Shuangsi

Pulong - Gonglian

SI & DI #5704 R ENER.
g3t 4 1

il > R¥ 2> 2A
Fulong - Gowg! ian = Shunis i

) RX 22> Wk

long = Song ) ian-> - Shuanwsi

21 EMUS00 % LED 7 245 2e k51l

HANRE G N A AREL 2P T 248 RS (Industrial PCH & PISC #2:7
B B - LED R - LCD #UReEs ( 2fiEfai & )~ IP CAM ~ IP PHONE
FRAUR > MR ER ARG BT KRR A RS485 K TCP/IP @i E
A D SESE 7, A 4ERR A5 A EE ( Ethernet Switch ) 5035 RS485 =871 (& A i = 514
HUEEEE - A& 22 By 0 EMUSO0 2 PISC s dai et o ik Eall A9t i#
W B ATP ( Automatic Train Protection, %I|EE 5[5 4% ) %A FrEE) -
R 7 i E ATP 3 32085~ FUFE (3T TEER 4R &R ( Bailse ) - DUHUS H ##%

B AP FRT R &
21



€ PISC [REE:NHLG T (Passenger Information System Controller )
€ PA E#E 445 (Public address )
¢ DI KubFEREE (Destination Information )
& S| HNEEHEETSES (Station Information )
€ SND I FEEE <28 (Station Name Display )
DC 24VER
ZKBEE
:Iﬁ :Iﬁ I:I sk
DCEE,/E DC%/E DC%/E géé%;%ﬁ
—3 DIFER % BEEE I EHE
[ Slg8mzs
(L LCDE R
7 I N
L | pasEBRERE | A | PISCER
75 R
|| " Ethernet Switch
N ]
SND
— N 24 — . mmmdoadaool |
HiE | ;% ! 7 iaT% ZAREEET |
s % L BB _ﬁfJE'Ei% !
ECEE 1| £S5 & | A TE_

22 EMUB00 AUk &l S 4t ek i 20t
3.2 B 2 KAk m N ZE g /48

RSV RE B RS R S BRI A5 > S8 EAZ H B ~ sBE
L WA RHET K o H 5 Z R4 IR Ry g e o 23PFw
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23 WU HERZ AL

H TCP/IP iR S i sMEZL LR > 402 1289 7R

2 12 TCP/IP @R sRERS = ar AR !

Preamble | .. . o [P TCP Application .
s SED - DA SA - Header | Header Text Data oD
(8) (1) | (6) | (6) ()Z (20) (20) | (Maximum 1024) | (4)
[tem Description
Preambles Frame Al

SED

AR R 45 (starting frame delimiter)

DA (Destination

AAEAL GE 2 698 e94r ik (destination address

Address)

SA (Source AR B34 0% 9 ik (source address)
Address)

T (Upper Protocol | #s= IP &9k & (TCP s UDP % )i & 6494%. 45
Type)

[P Header [P 3

TCP Header

TCP % 3a

Application Text
Data

FCS

A A B ey 3d (frame check
sequence ) CRC code

23




2013 FHEMFT HEG IR —FERH 2 RER AL THREE
A SSIE - HESRE AR - W58 13 For > S1EHastR R AT
FHERR > FE L Intel Atom 2E£%0) 1.8GHz Z 55 2GB =& a1 £% A Ubuntu Linux
10.04 RiEAMEFEZ % ~ FAEERIE v (GUI) H Qt Library B2 C++f%E - 401k
24 FIR > T IRE E R AR ELIE 25 Fos - QRS2 IR ANSI FilE 2
ST RS S (Fiber Distributed Data Interface, FDDI) #£I% (dual ring)
HPSAEAE - fU5E Fy ASCX3TO.5 = HIEE 5% A BT 4H pld 2 Wt 4 s DA T o A 25
( Concentrator ) Ry LB » S a8y Rl F12) ~ IR EeelfaaiBhiifE
[ B SR REAIMEE (redundancy ) 5% - FDDI 48R8 22 R 401E 26 Brm™ -

2% 13 TEMU2000 AR EZ &N A 4sk s — & 3=

PAS TR DI ESisd’
EET TR FI

LD # p BB sl m-' PHEE
EHE cp T CAM

AR
ﬁ;.ﬁ ;&&%iﬁ‘fr g;‘_ﬁtﬂgﬁ SND %3*%?&#—%;‘; EIP '
RSP LR MPA I éiiﬁ?%ﬁ#?i EIC i

L2 P} Vs l ELE BZ

BREpEA cu & TR R DVR [miies
BERAE PA | BRI VCU
CIRRHT] ES1 LT R E PISC

¢ A RBAHED ES2 | B FRE VSR

LA PRAKE ES

24



|F #AB%R 2019/07/26 14:10:29 R 25 CP180915A Car:1 ikfE: % 43 |

CP
1= bl 25

73

B IZART0

IP:192.168.98.7 ’

EBRRE TwER RERE %mH BE EER
B == mnasn \ HELP B | R
ERRE B S Bt

24 TEMU2000 AUjiR 3 E el S etz @ (CP) #ES M

Display & communication CP PISC
sl DI FI AL SSDEE mA  SsDE
iR i S i
EP EIC MPA IPCAM GPS - GSM - WiFi
w A A
CuU "... H "..‘ VCU
AL SSDEE s
ATl SSDIE
PA <.... T i < --------------- > e e
B5toPA  EBE
: 12 to SI R . ERRNRER
\4 :
BS ~ MSD - .
VS « MSC L v 4
mAL  SSDRE AT SSDRE #mAZ  SSDRE
F AR i B2 i iR %
OS:WIN XP SP3
VSR CM DVR

[& 25 TEMU2000 AUfic & & AR A 4 A s ]
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Class B Class A B I_[ A

TES
1 S M Ao
— Class A

TfEus
j Tk

2 =l

[ i -
Tk U/[ M B 2 v I
;O L

Class B

RS
26 FDDI 4842 i i

33 B EMALN A RGIEH

FEE-FEHE SoC ( System On Chip) Fflj=¢fE - ARM Cortex ZEfE N EVER A
RAGFHL OB EERES (MCU) BI4EEAERS4SE & - FTREfIY R Bk %
T~ ER YRR MBI T E CAD ~ HEEE (Machine Learning) Z¢
UREEETY o DU TS 2 B ARM Cortex-M + ARM Cortex-R -
Alfl\gl Cortex-A ZFI{EEHEEE ~ BOAI - B {E8PER S A S EER » 115
14M3FR

2 14 ARM Cortex 42 MCU 1A 4 Bl g ey g 12

Automotive Application IP Cores Adoption Remark
Autonomous Cortex-A76 + Mali G76 + : Ugchh?s:fg;nrige e
Driving Mali C71 + Cortex-R52 2 9
» Functional Safety
ADAS » Cortex-A55 + Cortex-R52 | * Heterogenepgs multi-cores
(Sensor and Vision) » Computer vision control
M Cortex-A76 + Cortex-Ass | | Eherdy-aware scheduling
(GPS and Infotainment) + Mali G52 “P Yy
e Security
Powertrain Cortex-R52 ¥ Beaktmercntcl .
* Homogenous multi-core
Central 5 y * Low power consumption
Body Control Qe ConeeMo= | Efficient performance
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TR HE0ES F LR B R FEEL - $E R = Y BB B H AiTRER
e (HER AR LSRRGS - CEAAERMECHNE S - EH
AL O HB TV A 2R » B9t > CCTV A B REHUE R E - - FHR
HNIMNZGERTE > B0 B 27 Fon o AR EILREES SRR E - SR
SREAMNZ GBS R ARG I - BEZ B (Pattern recognition ) JE AR flrsE
R > TTRHINIREABGTE ~ BEIMERPRES - 9tatiR st EorehhE
HE— D ISRE A GRS - TTIPECEERYERAE (loT) » FLaHE LIREEH AR
BIZURASE - IRILREF S E R HEEN - MEREA TR WE » 4
2901+ 300

EEE

HHA: 2019/07/26 14:12:53

&

uciens 1029

CCTV NP BERR LR

BRA: CM-150321-A 192.168.98.9

ERE | OEeBE  REAR RSARRE EPA0E RISRRNEPERTR REER

28 TEMU2000 HYEEH 247 11

Connected Bus Network

3G or 4@;!
8 -

29 HHFHYIR4E B
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Flexible Deployment Models

Industrial loT-enabled Framework

Ga!eway IoTPI?l:e'qrauon
atform

F Ga‘eway Ev ryware Cloud

Passenger ‘ \2

Counter Gale)Y ’[
[12ate

im Pty B

J

"1 l
\

People
Counler

Sensors

oL =
o

Bl 30 HuEHERY:4Y (loT) [

) EUROTECH

R E B ZAT - ERMERA A SR E 2 E) - B
s 1] LEE © s2EOIEs ~ Of ORD) FERUH - SREGRGHIEE 55 - 1R BaEpRa
B IEHAE - %ﬂﬁﬁ%?ﬁﬂﬁf (Real-Time) ZHREF & > A REA BRI HIRE mE
4 EEABET R A BN EEE R R o BT AR EEE R
% STRFERCESY I H A R EE DU B AT E R AR R FE 2
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Abstract

Taichung Line (known as Mountain Line) is located in the central
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west part of Taiwan in TRAs route classification and it is under the
jurisdiction of Taichung Construction Branch. Due to the natural
environment, the jurisdiction area of Miaoli Construction Work Station are
mostly hills. It is therefore, the proportion of embankment with curves on
the railway routes is high. In order to promote the strength and stability of
the integral rail track for traffic safety, the retaining wall for the ballast in
the outer side of curves on the embankment is constructed.

Additionally, when carrying out track inspection in embankment
sections, the narrow space and frequent trains on routes raise safety issues
towards track inspectors. Furthermore, without extra walking space which
results in working within dynamic envelope is a violation of relevant
regulations on occupational safety and health act, it also causes
tremendous threat towards maintenance staff working along the trackside .

Keywords: Embankment, Curve, Retaining wall, dynamic envelope,
occupational safety and health act
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Abstract

Pointing and calling, which is named /Shisa kakunin , in Japan, is
known as the standard operation procedures to enhance the safety of train
operation among Japan railway companies. Although pointing and calling
was invented and applied first in railway industry, it is now popularized to
many other industries and even becomes a SOP of department of labor
safety and health. Japanese believe that implementation of pointing and
calling is the way to eliminate man-made negligence, concentrate in work,
and prevent disaster from happening in railway.

Pointing and calling is a simple and easy motion but very effective to
improve concentration, and is verified for many years in Japan, Many
other countries in Asia, such as China, Hong Kong, South Korea and
Taiwan study this motion and even become a SOP to their own.

This article briefly introduces what the pointing and calling is and
the situation in Japan now first, especially in railway companies. Second,
we make discussions of the difference to implementation between Taiwan
railway conductors and Japan railway ones. Based on those discussions,
we would like to give recommendations to implement pointing and calling
exactly, such as redesign of the door of conductor room, release the task of
finding lost property of passengers.

Keyword - Pointing and calling, Train operation, Conductor, Taiwan
railway.
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