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ABSTRACT

The Advanced countries including Japan, USA and European countries are adopting automatic
system(e.g., auto-measurement using CCD camera) for measuring pantograph sliding plate and
wheel abrasion to minimize manpower for E.M.U(Electric Multiple Unit) inspection and
maintenance as part of management rationalization of railroad Corporation since late 1980's.

In Korea, as part of scheme of business rationalization, automatic system for measuring
pantograph sliding plate and wheel abrasion started to draw industry attention since late
1990s, and the system started to be installed in newly built depots of Korea Railroad
Corporation since 2002.

This study hopefully provides the base for realizing business rationalization and applying
the advanced technology developed by Korea, the country of powerful IT basis, to overseas
railroad organizations by examining automatic system for measuring pantograph sliding plate
abrasion using existing CCD cameras produced domestically and in foreign countries to study
cases(organizations in Korea) for improvement of measurement, management and inspection of
pantograph sliding plate abrasion using CCD cameras with new cutting-edge technology; and by
applying the study result to railroad organizations in metropolitan areas in Korea.
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[25 22]9F o] Fhrlgl= 7] 1ol AX=Ho] lom, dnkxoz Juje] Aol d 9 FA B
Al bm Eolo] 7] Aol AAg she 2 2ERHE wA 9 gelatofof =, EEMY WA
A 7bel] S sthar SlE 1AL Zdate] AW 9)Fo] HE= 7ol §X w5 Hols A7heElA
Wajol), ek A B go]d AlE (Calibration Setting) 2ol ojA %= 1\1]‘:«4 2 d¥5H
Fafokr b= Aol Avkd AA DAY FELGEZ FolntFE AY =5 ZEoF dhthe A
goh. webs Zael A e g EZELIIDFAE dEeagE 3% A izg A zEo] Tela}to &y
J01 4 (Calibration) @ 42120 st HeAS Zralsta 2 =le] obdS HOMs = ]
A @k WE HTEE Eieh Fab A gl AgHATW ol FJJEA ok
Faleg [y 23]3 2o HolE gIE 2ERR W AE Jheg AE AA
|

ol g O ot &2
Mo ot 1o mlo rr
oXx, = ME mﬁ
w o%;

S

A B4 L Mg B g o] (Calibration)r] AW AA S s175te] ZAstar 2F A5A|A A

uti)

@ MEA Al=Ee] M3 da
B =Re dolgHlola Mu] & AME o] &3 e AlxEle] TEHS dAFeta

719 Alz=dlel tigk MEN T 742 [29 24]3 2 wAos SR deis
Fodlole o] =93 Ae4e Heal
R (Room) o2 -4 mE]O% aA A
92 2X7) @, E3F Ealel 1A 2 &

o e
o
O>”

713ke] @A Au] 27k ulEE Hlo] Abdelt)
| 3% |
| @ ¥ |

a9 24 HHH Al=H
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e} 71%@,% $971% el AE B2 Aokgle] AT F At FehldES AXEYE )

317}€l Clientell Ale dlolE o] &3}
QL= dfoF 3t} L3 PHP 5 ASPE o]&3to] 3)7te ARgA}
, ]am xﬂ Loio] J1oﬂ/\1 dolEE 2 5 AESF slof gt MEA A|2=ge dolge &
© Aol oy W (firewall) ZZ2I2A A A L3t o8 74 X E [P, A TA|AH]
o, 83 7E JhestnE okl olf® HA Alx"er FAEE e AN 4

27} slth A% PDASH AFHTHA, ALgALel Mol Fujah & 5 9

6.

S = a3
29 "
d o] ¥ ¢ + 9 V! ° 5
= 9

a3 25 WA AERGE 714D

rxi

a4 8

looﬁ
o%é
_lﬁrl
Jﬁ
PE
:{
ﬁ
PH
i
L
FJ
rﬂ
[o
HU
_>.:

Ag

ﬂﬁi'

l—rl

F{E

_,E,Z

r1r

J?i

1 A |
737Nl 54 '& WwE H EFHE A Z.%—% s %xﬂ?g}xgaﬂ SHE Aidd Zope] BE FARPE 742t
Ao THFe=A TEAY AALE T FYNIS A-stolop & Aot} o]d an]E AamE 249
A Aagnl Zokel HAEE AREs 3 282 % 5 R MY FEs =St u
op7b o1 dgtow AAfdA ] HAHH A=Y Aal T AHle] A FRel Haake] AP &
B osor 97l d9NdE e4E ¢ e Aotk
TS 719 CCD Zhvligtel o7t detaetr SaviR sS4 FA A SAYNYe] =4
T FAEE AN, rE AARE, AR LA, fARFAL bd B Ve alfld ARl
dlo] H= dede] ZAA el Sllegrd Aol AFES Al Alekgle]l SAAAE
A 5 U= WA Alzmdor Jfdste] gM AdA], C/S &4 Sk, 2AR™ AlAel o3 5487
Cx g AEY gu, dAdee] o3 Heolxr B dejxte] HFgE & tAAA R AIAE S
Ajtate] U9l EAAE FF7HAA EYFFoRA AGURAY dols @1E F s Aol
o S Hoh.
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[HEx1]
1. A]&" 27|38} =& (System Initializing Module)

No * 9 A} &

- 5% (Q'ty) : 2sets
- Xﬂ Z 9 : Omron (¥+)

1 Z5 3 AlA - 2dW 35 E3A-3K

]
}Ju
[o

&
)
>

A
o

~ &2 3m 7Hd

ID “—1.
. Tag Master

»
b

_Erzi_L:\m rﬁﬁi

. Active Type

S F34 1 2.45GHz+0.1GHz
S 10mW S

7 Hd 4m

2 |RFID ¥t & <tV

o
E

offt ofy % o
N

(A )

Q'ty) : 2ea/HA

9 : Tag Master

3 RFID €1 - A}g F94  2.45GHz

- 7 ]/\ (Case) : W&7 73} Type(P67)
- }%%E : -40C~+85C

| |
+g4>
Py oF

]

- 7% (Q'ty) : 4sets
ﬂ 2 Omron (Y¥)

|
N

- 2dHS  E3S-CT11-M1J
4 EEAA - % A4 LED 34N
- AL DC10~30V
- S @AIZE ¢ Imsec )3}t
- 7&%7%1] Hri 30m
- 5% (Q'ty) © lset
5 e RN A= - XHE—;I (Channel) : 4

- 22l (Communication) : EtherNet (TCP/IP)

- % (Q'ty) : lset
- CPU : #E 94 3.00H
- RAM : 4GB DDR RAM
- HDD : 200GB (7,200RPM)
6 | dolel Ha AFH | - Bx719%X : FDD 3.5“ 1.44MB
- #WJ=(Lan Card), 2= #Ao]E(Digital Shield Cable) & %%
- 7]H= : 106 Keys
- ZYHMonitor) : 21" Color LCD Monitor (A43)
- v} (Mouse) @ 3w}




2. Bel18tE A2 E (Pantograph Measuring Module)

No R AFS
- 5% (Q'ty) : 4sets
- Al = ¢ : SVS-VISTEK
- SEHE : SVS4020

s g -3 D10 IEERR] WA (ZR A B

1 cCD 7 et - ‘r°r§_§]r 29 (Effective Pixel) @ 2048 (h) x 2048 (v)
- M¥ % %% (Shutter Speed) : 1/10~1/14,000
- 3 4 = (Resolution) : 2048 (h) x 2048 (v)
- A= n}2E (Lens Mount) : C-Mount, M-42 Mount
- DC A< : DC 12V, A°]l& 5me]st
- % Q'ty) : 4sets
- A =9 FEFRIA~E

2 Zhv e} sh-% - 2dWE ¢ YOH-620
- 7 AHFY, olTx
- 9 7y A HY e, A E(Sun Shield) F-#
- % Q'ty) : 4sets
- A= (B
- XS 0 EPT-50008

3 Sle @eE - A 2 gdFrE tol A AH
- FAAE ¢ #/§- 355°, A/3F -90° ~ +20°
- AAst% ¢ 20kg W Rk
- $JX] Ao : Preset Position Feedback
- AH8%9 0 AC 220V, 60Hz
- 7% (Q'ty) @ 8sets
- =F A% 9~35us

4 ZERH x4 - AZHAIZE 0 0.3sec HTF
- g]Z9H (Reflector) : =4 kAL
- AFEHY 0 AC 220V £ 5%, 200W
- % (Q'ty) : 8sets

5 | ~rezug A9n | ok kg MXI 100J/F ©]%
- W3FE7] 7], A5 Z 10um
- AHEH9 1 AC 220V £ 5%
- 7% Q'ty) : 4sets
- Az - F)FIAN=E

sEZH 298 - 2dd s 0 OPT-201

6 Age - A 2 0 gFrE ol ~E
- A4 = - #/9 355°, /s -90° ~ +30°
- AAsts @ 30kg W
- AH8%9 0 AC 220V, 60Hz
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- 7% (Q'ty) © 4sets
- A £ ¢ : Omron (€%)
o - 2dW S E3S-CT11-M1J
TR R A L % 44 Lep Baan
(Triggering Sensor) | 4917 1 DC 10~30V
- SHAIZE © 1Imsec ©]3}
- A=A Fd 30m
- 7% (Q'ty) © 4sets
- A = 9 : Optart
- 2P s 0 SM50NC
Ae = d= - A=A 0 Auto Iris®), Video/DC, &2FA¢] Focus Reset W2

- Focus : Motorized
- Zoom : Motorized
- AH&3 9 DC 12V

- % (Q'ty) © lset

- A & 9 : Data Translation (USA)
- ZdH3S  DT335

- 21¢ (Channel) : 32

Holg g B=

- % (Q'ty) : 4sets

- A & ¥ : Matrox

- 29T : Meteor2-CL/32

&2 7] - E9 4 ALk 1 AFEFE, 32bit, 33MHz, PCIZI=
- B g AEER 16M

- v 949 s gAY, e €3

- A& 0 AC 220V, 60z

o

- 5% (Q'ty) © lset
- A 2 9 AE e

AL g g UL EUL-E204335%)
- AAYA AR A], FEAHA FA (1F WA 2FHAD
- % (Q'ty) : lset
- F : Ethernet

YEYT &8 | - £ % :100Base-TX/FX 10/100, AUTO

NAEAF : 2km (full duplex)
- Z2H]Ag : 100W £% - 10Mbps ©]%F
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53 3

- = (Q'ty) : lset
- A = (PBEdAYAH
- & = :AC 220V, 10
AdH.Z=H AL AC 160~280V, 1¢
- &AL AC 230V, 10
-7l S &AF A 2A7I(AVR) WH
A 0 AC 220V+5%, 60Hz

&
- 7 Q'ty) 14

A5
- 4gAY  AC 220V, 10
- =834 1 DC 24V, 5A
- % (Q'ty) : Iset
- A= 9

DVD CD-ROM - 293 TS-H552B

- % F : DVD-RW
- W8  4.7GByte
- 5% (Q'ty) : lset
- A = HP

>3 - % 5 : Laser Jet
- 3] 4 & : 9600dpi
- =897 0 A4E
- 5% (Q'ty) : lset

- CPU : ¥ 94 3.00H

- RAM : 4GB DDR RAM

- HDD : 200GB (7,200RPM)

doldy g #AFE | - »x7)9%= : FDD 3.5 1.44MB

- #W7t=(Lan Card), 2= #Ao]E(Digital Shield Cable) & F=
- 7]1H= : 106 Keys

- ZY¥ (Monitor) : 21" Color LCD Monitor (4H4)

- "2 (Mouse) @ Fwp-9-2
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3. el 7HA] 2E (Pantograph Monitoring Module)

No s A
- % (Q'ty) : 4sets
- Al & 9 SVS-VISTEK
- 2dl g 0 SVS285
- % W 2/3" dEE] WA (R sE )
. 29 gAd - frast &5 (Effective Pixel) @ 139%8t4 <1,360(h)x1024(v)>
CCD 7t} - 3 % = (Resolution) : 1360 (h) x 1024 (v)
- ME %45 (Shutter Speed) : 1/10~1/14,000
- DC ©¢ : DC 12V
- @=nE (Lens Mount) : C-Mount
- A 93 E RGB, Ale]dE RS-232
- 7F (Q'ty) : 4sets
- A & ¥ : SpaceCom
- 2ds 0 S6X-11M-2
2 s Fa= - A=724 : Auto Iris, Video/DC, &2FA|o] Focus Reset "4
- Focus : Motorized
- Zoom : Motorized
- AH8H9 : DC 12V
- 5% (Q'ty) : 4sets
- A 2 9 ERAA 2
3 Zhelet sk |- REWE  YOH-620
- % 7 ARSFY olsTE
- 9 7y - ddAeE, AHE=(Sun Shield) F#
- 5% (Q'ty) : 4sets
- A 29 PRAN 2
- 2d¥s 0 OPT-201
4| g ame | o T IEAE
- #(Pan) 372 9] - 355°
- HE(TilY) @79 @ -60° ~ +30°
- HAs%  Hdl 30kg
- AR T AC 220V, 60Hz
- 5% (Q'ty) : 4sets
- A =l (FEvdEs
5 =) - 2dHs Ij]J—l-OOG
-F oA™Y
- @ X kW
- AF&H9 1 AC 220V, 60Hz
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ut|
o

A

o2
~

& A7

% (Q'ty) © 4sets

A Z ¢ Matrox

9T Meteor2-CL/32

Y AALYE - AZEF, 32bit, 33MHz, PCIFH=
g AFER 16M

o 9= @ gAY, sidgt 22

|44 AC 220V, 60Hz

HlolEl A 37

T (Q'ty) : lset

CPU : ¥4 3.00H

RAM : 4GB DDR RAM

HDD : 200GB (7,200RPM)

B 27199734 : FDD 3.5“ 1.44MB

W7F=(Lan Card), A= #Alo]E(Digital Shield Cable) 5

1= : 106 Keys
T Y¥E (Monitor) : 21" Color LCD Monitor (4H4)

7h-9-2~ (Mouse) @ Fmp-g-2~

=}
2}
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g Az 25 (A8 / System Managing Module)
|

A

s A n PC

A=A

EdH3E : Samsung SMART Server 120

CPU : #lE] Y94 A 3.0GHz

Main Memory : ECC DDR 4GB

HDD : 160GB

FDD : 3.5" 1.44MB

71H.= (Keyboard) : 106 Keys

X2 YE (Monitor) : 21" Color LCD Monitor (4H4)
vk--2= (Mouse) @ Fwh-¢-2

2 d (Modem) : F%4l LAN, 100Base TX/FX+& 2Mbps

DBAH PC

Az A

EdHS : Samsung SMART Server 120

CPU : #Hl¥] 14 A= 3.0GHz

Main Memory : ECC DDR 4GB

HDD : 160GB

FDD : 3.5” 1.44MB

718 = (Keyboard) : 106 Keys

ZYE (Monitor) : 21" Color LCD Monitor (5H4d)
k-2 (Mouse) : Fvh$-2

2 © (Modem) : F&4l LAN, 100BaseTX/FXH 2Mbps

HAAH PC

Az A

FEWH3F : Samsung SMART Server 120

CPU : #ME4 A& 3.0GHz

Main Memory : ECC DDR 4GB

HDD : 160GB

FDD : 3.5” 1.44MB

71H.= (Keyboard) : 106 Keys

SAIEE : Serial 2¥XE H Parallel 1 E

T YE (Monitor) : 21" Color LCD Monitor (5H4)
ulg-2~ (Mouse) : Fvh$-2

2 9 (Modem) : 3% LAN, 100BaseTX/FX& 2Mbps

[d
e
au)

T (Q'ty) © 1set

A %= ¢ HP

: Laser Jet

: 9600dpi
A3, A4 AL

Hodu

i\
JE
H
N
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3T
=8

A

DVD CD-ROM

% (Q'ty) : 3sets
= 9

A . TS-H552B
: DVD-RW
. 4.7GByte

(Q'ty) © Iset

Az Y Azd

EEHE  isec 1000 Gateway (Firewall)
: 10/100 Base-TX, RJ-45 3Port

HEF 318

TZF (Q'ty) : lset

% @ 3C16470

§ : Ethernet

% 1 100 Base-TX/FX 10/100, Auto
279 : 2km (full duplex)

: 100W &%= - 10Mbps ©]2

2

r>~1
rlo
I

O\

ty) : 14

: AC 220V, 19
:DC 24V, bA

1 -20C~+50T

R P [
b S o

rlo

7] (Power Connector)

oo 2
re oy

ZA7] (Communication Connector)

10

ol|r> rlofoo 1M M ol &

D

'ty) © lset

] (s Yo

: AC 220V, 10

At AC 160~280V, 1¢
Ak AC 230V, 10

5 A AL 24 71(AVR) W
A9 1 AC 220V£5%, 60Hz

z=

=
i
) o (o

2
2
o
7

N ool 2 oo 2 Moff 24| me o0 VB Be b
O:

>~

-

op
N
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