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No. left right No. left right
X Yy X | X y X
1| -794727 | -340.87 | 702.3154  —467.862 e ) A
2 | -795017 | -341.398 | 702.5177  -467.825
3 | -794523 | -341.144 | 702.6944  -467.763 [2013 -648.659 | -447.904 | 768.7237 | -338.049
4| -794.021 -340.88 | 702.8808  -467.71 [2014 -648.659 | -447.904 | 768.7237 | -338.049
5 | -793525 | -340.623 | 703.048  -467.638 [2015 -648.659 | -447.904 | 768.7237 | -338.049
6 | -793.092 | -340.429 | 703.2534  -467.605 [2016 -648.659 | -447.904 | 768.7237 | -338.049
7 | -792677 | -340.253 | 703.4652  -467.578 [2017 -648.659 | -447.904 | 768.7237 | -338.049
8 | -792.285 ~340.1 703.6515  —467.525 [2018 -648.659 | -447.904 | 768.7237 | -338.049
9 | -791.907 | -339.962 | 703.8633  -467.498 [2019 -648.659 | -447.904 | 768.7237 | -338.049
10 | -791541 | -339.835 | 704.0496  -467.445 [2020 -648.659 | -447.904 | 768.7237 | -338.049
11| -791222 | -339.754 | 704.2296  -467.386 [2021 -648.659 | -447.904 | 768.7237 | -338.049
12 | -790.888 | -339.659 | 704.4063  -467.324 [2022 -648.659 | -447.904 | 768.7237 | -338.049
13| -790539 | -339.55 | 704.5704  -467.249 [2023 -648.659 | -447.904 | 768.7237 | -338.049
14 | -790225 | -339.475 | 704.779  -467.218 [2024 -648.659 | -447.904 | 768.7237 | -338.049

1z

15 | -789.929 -339.418 704.9844 -467.185 [2025 -648.659 —-447.904 768.7237 -338.049

16 | -789.659 —-339.386 705.1739 -467.135 (2026 -648.659 —-447.904 768.7237 -338.049

17 | -789.386 —-339.352 705.3507 -467.073 (2027 -648.659 -447.904 768.7237 -338.049

18 | -789.113 -339.318 705.5338 -467.017 (2028 -648.659 -447.904 768.7237 -338.049
19 | -788.851 -339.295 705.7074 -466.952 (2029 -648.659 -447.904 768.7237 -338.049
20 | -788.578 -339.261 705.8778 -466.883 [2030 -648.659 -447.904 768.7237 -338.049
21 -788.302 -339.224 706.061 -466.827 (2031 -648.659 —-447.904 768.7237 -338.049

22 | -788.017 —-339.178 706.2568 -466.784 (2032 -648.659 —-447.904 768.7237 -338.049

23 | -787.779 -339.179 706.4654 -466.754 (2033 -648.659 -447.904 768.7237 -338.049

24 | -787.532 -339.171 706.6581 -466.707 (2034 -648.659 —-447.904 768.7237 —-338.049

25 | -787.261 -339.14 706.8349 -466.645 (2035 -648.659 -447.904 768.7237 -338.049

26 | -787.026 —-339.143 706.9894 -466.561 (2036 -648.659 -447.904 768.7237 -338.049

27 | -786.767 -339.124 707.1344 -466.467 (2037 -648.659 —-447.904 768.7237 -338.049

28 | -786.491 -339.087 707.292 -466.385 (2038 -648.659 —-447.904 768.7237 -338.049
29 | -786.253 -339.087 707.4625 -466.317 (2039 -648.659 —-447.904 768.7237 -338.049
30 | -786.029 -339.102 707.6615 -466.277 (2040 -648.659 —-447.904 768.7237 —-338.049
31 -785.805 -339.118 707.8256 -466.202 (2041 -648.659 —-447.904 768.7237 —-338.049
32 | -785.512 —-339.063 707.9928 -466.13 2042 -648.659 —-447.904 768.7237 —-338.049
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AlE 2 A 2019.10.25.
SRR E @ AN olF 2% A4
c Ay gz W JAAY Gt e 9 AF
5 AEER A A Alg 4z
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20191026_191008 35.3 C ko It 201 91025 1 84508%W alarm 20191 025_19,
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Az | AR EEA ) NS e paaa A4y aadn 9z
- - serial Aol &
e TV gaaw ax
AEZ87 ¥
= A 25 (NI-9215) = A 25 (NI-9870)

(cRio-9031)

oFE| Lt

- 130 -



H (cRi0-9031) AF%

g T e
CPU Intel Atom E3825
Processor Number of cores 2
CPU frequency 1.33 GHz
On-die L2 cache 1 MB (shared)
Number of ports 2
) 10Base-T, 100Base-TX, and
Network interface
1000Base-T Ethernet
Network/ Compatibility IEEE 802.3
10 Mbps, 100 Mbps, 1000 Mbps
Ethernet Port Communication rates P p. b
auto—negotiated
Maximum cablin
_ & 100 m/segment
distance
@ BARE FaA
5 Tt AL
Numb ¢ ch 1 4 analog input channels
_ mber nn
NI-9215 HIHDER OF CHAnnES ADC resolution
Input ADC resolution 16 bits
isti Successive approximation register
Characteristic Type of ADC pp g
S (SAR)
Input range 100 V
NI-9870 Maximum baud rate 115,200 bps
. Data bits 5 6,7 8
RS232 Serial Stop bits 12
Port Parity Odd, Even, Mark, Space
@ orelLt oA
s T ALF
7]

300mm(W) x 50mm(H) x 50mm(D)
2 A olg| 1 }: AR 4
oreu} 1 1Lt PP(PE), 71Xt 2 A
800mH
KD3102A20-16PW, 3PIN
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B A2 FTA AN BaFAA G F(A32%) AFAIES 24X A F3t 75
S 2AZ T, U 55 duEFoE FdsY A, 7T 3o NE FH7
o Zo] A FAG H3A e 55 A&t APt on, d oA ol
e =EsTh

A=z 3JE A= 7E Alg A3
AFdE HH AEs| 2o 215 AAA A A 100mA ©] % *
F1 : 2100 = 10 SHz, F2 : 2,320 £ 11.6Hz
AAHA & FI5 F3 : 2580 + 12.9Hz, F4 1 2,820 = 14.1Hz -
<
8% F3) F5 : 3,100 £ 155Hz, F6 : 3,370 + 16.8Hz °
F7 : 3,660 £ 18.3Hz, F8 : 3,900 £ 19.5Hz
AR Fuh e ' _ i}
(22) FL : 4550 + 22Hz, FH : 5525 + 27Hz P
=
FL FH Code Rate
K—-Down K-Up 2.0 £ 5%
X2 (Km/h) 1% (Km/h)
o 01 YD 3.0 £ 5%
CodeRate 3} o5 65 45 + 5% o} 5
(8F) 35 70 6.83f 5%
45 75 10.1 £ 5%
55 80 15.3 £ 5%
60 90 21.5 £ 5%
ZIEE EE SET 9 275 + 5%
FAZ(EHFA ) HAaAY ol 1.7x FAA of =
<
ZA (REA AU F2715) °
@ g s F2 7%
® F 2| bandpass filters Y2522 73
@ F=(FH)= Holee] MEAV|s & LTE d&7]s
® XNz HolE(Fu)el o= MY
® CAB Al52| 37|/F15/CODERATE =4 2 Hi5t
® ZUEHZ AIAHEH FH
® Z=%T 100,000 Samples L2 otz ASEH
@ TRAIN DETECTION 2ls2e| 37|/3uts/CODERATE &4 3! B &t
MSK ATCEHA| 2| 2UHE TZ2EZ &4
© MSX TWCHZX[S| A¥E Z2EZ 24




® #

A

S/W s 4

[0

B ATC A2 E H=F S/We
FARTAE A3 RYEHY

[ |
>
.%
@
N
o
>,
fol

g
- Axke] AARE 917 shel,
- dag A,

- ANZ SEEE,

S EERER T TS
LS LN

DATE : 201947 #22417A|27219=,

PRESENT : *lz‘_-f;, NEXT :

¢ £AF 249 dolHE duFor ¥
=
%5 4% dole g T

Hiziof, DESTIN : ¢

————
[}FSM 222 | || [Fsan 222 6788

50 100 150 200 250 300

g

|2, 1335m, 2819Hz, 45.6mA

rj2, 697m, 2825Hz, 65.4mA

U312, 213m, 3386Hz, 66.2mA

L2, 4m, 3906Hz, 44.8mA

FHALC| K|, 748m, 2327Hz, 60.1mA
J | 7takc] ], 504m, 3376Hz, 66.5mA

FHAC|X], 7m, 2824Hz, 52.7mA

a
LEVELy, 70
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D PNYFL B BHYE
98 Z4dole ol 2 Hole 23S
sus DATA
8 7 ATC M
- U8 %

wiomatic direriess RDE LDE  departure mdood mazier  Derthed
- ¢k
speed code DTSR GET U9 sution posdion

« ATG 5338
station positian
cah_smp freq code Frach smp fraq code no sigrelng code (3 fimeafsec)

9 AZuoly Az WmE

2 AXNAR(FANT Ax) ot

Station Arrival Save as 1 for arrival of train at station

Distance of train from station

Distance

HHAHE  1100m  £07m 905m E4Sm 916m 2208m 1041m 1025m

HxgE

|HAAME  1122m  #98m $99m 851m $21m 2213m  1052m  1086m -
o § o § o §
ol Im Im 4m 6m Sm S5m  1lm  im '
T 4 e ——
= =]
TAS S B4

FiE 88 A% B4

CODE RATE

FREQUEACE

IR28 5 &4 a3

[l
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g T/ #H SAHAAE WY
(1) A7 42" WY
T Al g #d 4 AlH 4 3}
RERE] KS C CISPR 22:2011 = &
WAL Al KS C CISPR 22:2011 = &}
A7) A HrAAE KS C IEC 61000-4-2:2010 &
Ay AN 4 A D KS C IEC 61000-4-3:2013 Bk
A A714 B=dAAd HAAE KS C IEC 61000-4-4:2013 <&
(EMI/EMC) AA WEAE KS C IEC 61000-4-5:2013 A&
ANA71E A= WA A E KS C IEC 61000-4-6:2010 = &}
AAFag A A A S KS C IEC 61000-4-8:2010 =] &}
AgHs HAAE KS C IEC 61000-4-11:2008 <%
WA S MR E 9 dEEs AF KS C ICE 60529:2013 =] &}
e 9 A2 AY KS R 9156 = &
owAd 2> Ao]F A9 KS C IEC 60068-2-14 = &
- v gt Al KS C IEC 60068-2-1 = &
Had A3 KS C IEC 60068-2-2 A3
BE T3 2 AEAE KS R 9144:2014 2 3}
25 WFAE KS R 9144:2014 = &}

— _ .
(2) A7 BAAA A AA
= it
ANl 8 d H A AEEHAM
- \ @AHCtEWS i
:/é!ﬁl»\} D TERT) AN WE, 275 PEA RRHCNY2 2 48 (UTS) MEH MBS : R1BKR-041
KES-RE-18T0263 Tel : (52)31-393-9304 Fax : (82)31-303-0302 | W O X :1/65
#olA 1 of 24 |

1.93
O 22 (ASIBEIZATILIOY
o=z 20 HIIE VA AR MER 2174 (HES, SIFSAFANUNE)
2. NEOIMES
O W 8 2 : d2ANEHSNAY
02 % g: MEJNZ SANE 2SR & 012YY SLIEHY BN, ZYAESHY,
HRHSHSHI, S2NLASFHR
O H Z= X : SO0IAN2R
3. ANIEJI2t - 2018 098 058! ~ 20181 09 122
4. N : KSR 9156:2002, KS R 9144:2014, KS C |EC 60068-2-14:2014, KS C |EC 60529:2013
5. NgiZ : ABZDRe} X
6. ABYEMN 8= : EEHAS

(SAIEIS © CSSM25 HBREZSA SZALASAAY 14)

0] AERI= AT HAIE NE L AE 2
* BAE A= AR pEEN w4 HELICH

ST (AR
o0 WY é\
2z,

He RHAEI|ZIHB R (International Laboratory Accreditation Cooperation)
Mutual Recognition Arrangement) Ol M & 2= 21&7|F (KOLAS) 2R El
Ol CHEH AlBiZ3reLICh.

o sEEUCH

ANER

el
Sl PP

o &

20| HES NE 2 NE 20l B8 MBZD0I0, 89, 88 27 A£EOF
0, 85 019/2] A8
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Secul Metro Autonomous Scanning Analysis System for Tunnel Facility

Autonomous Scanning Analysis System for Tunnel Facility

<I0> WHAT IS ASA?

Abrasion/Height/Stag Line Tunnel
A ASA is the tunnel facilty inspection system installed in railway trolley wire e
Wearof  Deformation  Arc Detection vehicle and it operates with advanced machine vision technology *Helght nspection of overiead catenaly catenary part * Inspection of racks  leakage
Ouetand i d o Gtk " «Stag nspecton of overheard catenary intumel

detects a defect aulomatically and improves the maintenance and
safety management system.

B Gl

« Abrasion / Height /Stag inspection of overhead catenary
ASA provides the faultreport . + Deformation detection of verhead catenary part

ASA inspeots the defect of railway(tunnel) faciltes automatically
(missing of bolls, nuts and parts of support bracket, breakage of
insulator, oracks in tunnel walls, signal level et using high-spoed
image processing and algorithm of inspecting deformation.

. esulted rom rea-time inspection ASA + Thermal image anaysis of overhoat catonay part
andcoection of deormation it > \ [ Arduscionot overend catany pr
s oot et "CLLSE can b ftaldfec onte bnnel » "xg:m « Cracks/Leakage inspecton in el structre
facly. « Detecton of cynamic tate pantogaph

« Crack detection of track sleeper
= Gloarancs inspection of ral rossing part
« AT Signal measurement on board

Roling sock

. . o i Dynamic State of Pantograph Track Sleeper/Rail Crossing ATC Signal
L optimized inspection for Railway Facility Wicare 4

s e i

T ; . ooy
e B W B = = -]

Dmam saoof Pantoraph

nspection and Deformation Detection Data

Data
Facles naiysis

Py
ife s
Analyss System

Anaysis and Storage

. 02,5,7)ana ; . | it " . -
facilties while driving.
Real-Time Alarm of failures and defects of the facilties in rail analyzed by i Al and RAMS via LTE-R.
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