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ICAO Aerodrome Design Manual Part4d(Visual Aids) A 10 (A4
olx <tll H FA| A|2")o| A= SMGCSY 71715, A=AHS ¢
g AR A o] g tieke] AFojstar Ut

1231 ICAO Doc.983001 4= A-SMGCSel| wigh QoA FE 2
Fed, dAdaAte, F3ed, A4S 5 A-SMGCSel & A
Aol Qo W FAS Ama ok

A-SMGCS A28 &8 mE TuE7les Ay aA4e=
aA F 7 71Ed] FAREE 7] 9-(ICAO) Level?t EURO Control
o] EURO Level®& &%t}

4917432 7] T(ICAO) A-SMGCS %3 @ (Doc. 9830)°] ul4-2
Sk 2w ICAO Doc 9830Manual A-SMGCS®| A &+%%5

T EAE @AM A-SMGCSe] 9 3 W9 55 Akl vk
1831 Eurocontrololl A =383 A-SMGCS Tz AES EMMA2 ol
ol3 gHelE A-SMGCS &AL ofafef 2D

» 7] A olsE 5 ~ 15% Tt

» &E7] A o] EAITE 5400 A 51022 30% A

= BAA/ZFTALE S 40% A
s HAAA B 12% S7F
2E7R 10%

= -

5% 1,470,000kg 74 (B747-4007]<)

1) A-SMGCS FEuUZ7]=AF/NEAGA 53 0] A
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1) A-SMGCS Level 1
HAFG(ATC) o] #AAAAI 9 3{7HE S8t ols&A49 AAA
el AdEel HRE Aols Al E o] tHSMR) 2 F-E g
o Yt FHAI9F AAE AME g

2) A-SMGCS Level 2
gg 9 AAH]E A

ol y
’"l R
o] FrrE 5= AW B T4y JEE At

3) A-SMGCS Level 3
FEZ2FTAAT A (F5)E AFES 4 E e} H=2A 8

¥ olet oA RE FENF GAE TFCL

4) A-SMGCS Level 4
FER2TAAST AARAE)E A

BE Zz=A3te et A4S BAAL, ZEAL A A F S

ofo
o
B
offt
ot
i
r o
=
o,
il
)
ok
=

5) A-SMGCS Level 5
7)o eaE o] 2EA A BAl&] Z=th.(On board)
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23 . ofel wARIZEE 7] H(ICAO)eH IATAS GANP/ASB
U2 Age we} Euro control 5 A MAAS=Z= Level 4 59 A
-SMGCS 7ls=7/lds A8t vt mlel s A71d7]te] &
Y= A ol AA FEAHQA A-SMGCS(Level 1.5575)2 U 7<=
T dom AL m WHAAA Itk g o] & Fal et
AAA FFoleb= A4 &850 F3st= A-SMGCS(Level 4
Fo)e MEE A8 AAA] 2l ds e FFA Ls

=
AR =7 FE SEVIAS ANl Al er AdE A v

O

A1 A A AT

o el M= Add=Agdel P27 8 oftHHAD Al 2H ol
]

Aol Fgtal Ao, ‘061 d T s daAll A = Q] AhAl &

2) Global Air Navigation Plan, Aviation System Block Upgrade®] ¢Fo] <l
3) Individual Lighting Control & Monitoring System®] 2 HEAZEATES 01831 Sg-s3spido]
2 AN ELS: omgh
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A=l e Hojet 2sFrEd = T G AA A/SE Al

Hzo A4St Jie] WE HQ Ve A% B2 Y oy HA
S AA 2dolgts &2 730l FAksl e A F-skA T,
MEEE= A-SMGCSe 74l Slo] B2 FiES AAskE 3t=4
HEQ F53t MMEA] 2 A A 2" (Individual Light Control
& Monitoring System)o] It} o] I/ 7lEAld TS AXH A=
A& (08) Hxz= HAsA
TN H 2 FAE Y A awloR AYMEA AEAAY ANdAE
il AR 7 MAlE 488 AFTATEY A" T
+9] g5z Aojr) A=<l PLC(Programmable Logic Controller) %}
358t MEAe] H AAAARALCMS)S AEA1717] 98] AlZ2=gl7)
AF-71s AA 2 AFAAolE ¢ ILCMSS AE3te] AA s Th
AFEae] A= U AR d7]tel Harel 71l A Al ol A
e

MRS A Adsta 7] ILCMSY MTAEFS sy o
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olAl =8l PLCS ILCMS®| 43 53 JEZZA WA AJAgo
2 s AT

23l SMGCS9] 7[E7]5S FALARE 83 & A FAIIL
W, TA7FANA SFEE F8 FFFE HAFE A H AEE
STAASY AT LEAD-ON7| S F33tar dth

LCU(Local Control Unit)e] st=4¢lo] 3tEOA FA RS PSM20HE
Ag3st i, PLT CORE®F 95 Drive ¥ ¥H 3|25 ZE 33 oH,
A2 2 FCC W4 (120k7400kHz) = #8313t

Power%-+ Linear Trans WA o & A7 A gsgorn, oyl EA1L
Sollae System ModuleS % €3} th. CPU+= Atmegal28 CPUE &
3t om, Reset IC 3|25 #&3}o] 7HA| gt}

LCUY AZEgo]gE| A UDP(User Datagram Protocol) 41 2]
om AATAS AL JdoH, EAH B oY AEE FASE Ve
< TdsA

IRU(ILCMS Remote Unit)9] st=9o]EG A SARELS PSM20HE

A gsaa FAWA L LCUS FUstch

T
)
>

Powerf-+= Regulator AAIE #A &3t 2, ON/OFF Aloj&= TRIAC
J2E AFEedT A E T3 27 Open A 750 dow,
g2 F3ak 48] 7hs skt

CPU¥ LCU% "7 A & Reset IC 3] 2&2 A &3] 7HA)3th IRU
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[(Z293-1 1 AF=rA+Fg2] ILCMS

S

LTS

H==Hdse LCU

AFZAZHCID) AAGE olo] BZRAFFS 159 WA S ¢

= 3 9A dadol=d Al xdloelgt
T At LCUY st=g o] E A PSM30H % -8(One Chip Solution)
akdal Al FEd thH] 30% ©]de AT S EERSITH
A2 & CENELEC A Band 2] (20k™80kHz)& #-&3te], = uj¥
kool BE w7bel] A& 7bs skt
Powerf-i= SMPS(Switch Mode Power Supply) A7 4833 &9
gaAd AR E&0d R AEs 23E 7HA S
Eddy-CPU v25& % &3t ojltjdl AA=Z TCP/UDP & A9¥ % Multi
connection®] 7}s3tth. CPU+ Atmega25605 % 83}% 2™, Watchdo
g 3 ZAAZ Reset IC 715 2 CPU 2 A 7|50 7538kt
LCU9 AZEgojiEe|A TCP/IP &4 WS HEste] FF5
el & M= Furtes e A% s 3800

1=

CPUE Atmega2560s 483t I/O®67/N=E 71 =

ol

ol
32

9ol s
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o A F3-3F thH] Processing A 52 o] 34w ).
o lo=]
=

Time Slot W42 ol % Eo A& wHakgm, CCR 2 4,
oel el EA 7% slol CCR Ax % Aol A4 Bl 750 7}
3t

[RUY st=dojatEoA ZEAREL LCUSY mz7bA &2 PSM30HE
Aastgon EalHra rd CENELEC A Band(20k™80kHz) ®21<
29359 o}

Poweri:= DC-DC 293 ZAHEHE sl $ES o &85
7N A3t ON/OFF #lo]j+= TRIAC % RELAYE H 3] 4833t}
LEDH3F A4 3 2E F718te] H35/F(Z=24/LED)Al #AIglo] 4

o] 73ttt

FAAF S4750 A 2 A7 AAE &% OPEN #HA|7}F 7hs38th

IRUSY 2ZESouEdA FAAF 54 7|5 % Algorithm/Protocol
.]

AYelda, IRU AAAR 2HH7]5S Fd3Y IRU AEFHI
=

Z=z3%g IRU ZEz3g LCU
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A2 %3] H 4 (point to point) H2] 0 & o] Foj x| gt}
a3l A-SMGCSoll 223 »E Z4 9 dolg w3 9so]
Wi 2o g Aol A7F AlEHel 9 FTolth

HEA R o]~ FE7] LFAEFIMS), 37385
(AWOS)¢} s =o] TAALA AAIzto =z dash ARE AT
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=3 1 F7IR&DA TN A & A oF A

A-d A F38 A-SMGCS F87]52 stvhe] 2=ad Ao 353}

Lo
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WEFF Aue EAL ol FolAa gtk
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AT FF AL Fod 52 b 2%
7] 98l 719l PLC(Program Logic Controler)A| o] Al 2~€l 3} ILCMS

g WeR agstel Axge Pt

(29351 AFFS FFEaA A 24

ATC Server

LCU Ermmor2 218t 24183 &
HAHASPICZOI

ILCMS X0l
ATC Serverlfld LCUZ CCR A

(k== f=3 (=1
TCPAPR IS Y 9= Roly= =51 H2
HIODEbSstes 2 A

S8HED Hlol

521 2] RelayS
S& SAIFEIN

LCU Conirol Relay
PLC HIHA 0] 2A]
Relay B E OpenZ S&HH/WE 23|

— ' OIRU + NS5
PLT S 2 St Sat M FIol s 7
2=z

N

Telm AGAFULCY)S Aeo|(RELAY) #dle] SaiAE 4
sl 91E = (Interlock) 7% 343l vk 223 A Ao} fH(LCU)S
ol CCRAlOTY & 4 9 A essiel 282 98 A4
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T2l A-SMGCS®) 7@ 75& 78 as 488 5 A 76t
At #A71FICAONA 2Tale Fo FE5sd A58 744,
2% A% A 2 fFr2 FAMAEH HAHASF Lead-on”] %

g2 A535te LEDS 53 2% dFo] 7153 Aladlo=r HE}
Ao, 7€ st=dgoje} AT EYAE 3 ©A Jawol=g A~

wolel & 4 9tk

o
LED ILCMS Architecture
+ ILCMS (Individual Lamp Control and Monitoring System) LED
* CCR (Constant Current Regulator)
+ LCU (Local Control Unit) LED Lamp
+ IRU (Individual Remote Unit)
+ PLT (Power Line Telecommunication) LED SMPS
+ LED (Light Emitting Diode) LED Fitter
TCPP
: —1—

RS232

LED Lamp
Control

Interface

LED Lamp
Rs232 CCRControl | PLT Cortrol
or
o
Relay 2.8Arms max. 100Vims max.
CCR :
RIR-FIELD Isolaion Isolation
- Transfomer Transformer
CCR Power
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a9tk o9l Ayt 3 F S W
=2 gAY, AYY FATEE, HHF A3 E 2 Safegateril:

ASP A|2~"l-S Libertyiit 7} 7531

lm

FaE ZAIRA] FAFEe] Hgols 7] Al2¥-S Honeywelliit o
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He &= 16R WaEke] dAAo1gA 162719 08REFe] AA A AFA] 1
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I PAA AR 20105 F7F 5

W o] = Al -Fek2 2008 wWlold &dy M F=HE 98] Wl
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7IteE Y, TR0 Huuded, HeAE HERhged

LA, 29, 97 59 R v

ol et A R FAAAF S ARGk jl

1 el @Alolol x|l M EFdo]l 2011de] FesEA TS L

dol= alglom, AT £ ATGIES] A28 AAee Ag Folt

Al 4 - A" 24

1. ADBijit

AGLAS(Airfield Ground Lighting Automation System)@}il =3 s}

glom, 87kA¢) e FnEgeta YA ALgel shsd

L 2AHA ZHAR] FAANE SIS &kl AEA de AW

Rl

21& AMgSTE 540] 9l
= ¢] IRUZ Single Remote, LCUS Master® A 3}al o, &
AFAol Zb A3 2o e AsHom HAsIetE 7]so] U

A9 gdE gag A4 9 BARA A4S Bate wen

ol
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dZ7be =91 o] 7hestth

AEF o= 20kHZA A 150kHZ7HA] 8744 tlof& AR&3tal lom,
Single Remote®] 4] A& 66A914 10W(ON), 14W(OFF)o]t}.
40Kb/s7FA] o] ™

rlo

Single Remote™ 1ch T+ 2cholil, AH HAEE

Y A5 9 A7 A7Ee 12 ool

Wk 1Y A4S PE Behie wge] @A AR AN
Ze wefo] Hn, HeAFuel 22 ovold YANA @ £

Master= ™ 140 Single RemoteE Ao 4= glomw AHE HFE
-2 40kb/s7hA] o]t} Ap7ERIGo] Tl @A TR 40% o] d] o] T,

[Z1713-10] ADBjit9] F2.7%4]

AGLAS Remote AGLAS Master

2. Safe-gatejit:

ta 1

ol

ASP(Airfield Smart Power)2 #3lal glom, 1973 A9
A 2=']lg 5070 o]Abe] Fate] M H o o Folth

st=9glo] T4 = CU (Concentrator Unit): sttt Tx th4=9] &9
SCM(Series Circuit Modem)¥} 4% o] ASPA|~®S 83t v}
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Fo SCMOERE Fugn £17 8L v, £F SCMS 5
982 94 LMSe} SIUe @ e
SCMe Ads 2o e RE BN Ao

al
H LMSeF SIU B 2o gk o2k s FE JEA
4 2

N

A3t sz /5 JPES A

of
ol
2
w
O
=
rlo
O
c
2

A AAE A3 F 7HA Blol EA g
LMS(Light Monitor & Switch Unit):= =W IRUS} & 7|50 & S
CMeZiH F4E ol shte] 7i S ON/OFF Alojstar, &
2] ON/OFF$F ool gt A& gkt
SIU(Sensor Interface unit)= 47§7FA19] oAl Ad3 HAIE A
ojst SCM< o] &3l Al=7dn, kg, kg el A Az
el Al gk

[71913-11] Safe-gatefit o] 2741

LMS (Light Monitor & Switch Unit) SCM (Series Circuit Modem)
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3. Honeywelljit:

Single Lamp Control & Monitoring System©] 2}
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22X (On, Off, Fault), 4=2AA 2 /HE A= & &
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TS otA o el AR F o
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2 =of

AgA ol 2e o
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22 Ao w AHI| 2o Fg
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gk Aolrt. Wt
Agsze] A

25
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= A~z 0o
T T T =

[193-12] Honeywelljite] =2

=
a5

=] ASD(Addressable Switching Device) &

T

o

o=

-

o]
¥l a1

sl o
= =

AWE =
3 LCMo 2 HdeE sy,

7s= 3o

stt}. Failsafe Control®} Lighti

2t LCM(Lamp Control and Monitoring)< CCR<
AT ASD % Hxeol AHIZE
Aw ASD 2 o] AHE tlo]eE Al Z=F
TRM(Transformer Module)< 14}
ok

el A

sk A
&4l t}.
o3t 3=l ]
sttt SCC(Series Circuit
ASDeLe] &/

SCCell

=)

sk 7le e gt

&%
e
715 o]

Z8]

A

o] o] 7ol

=
N o

C

©)

ASD(Addressable Switching Device)

LCM(Lamp Control and Monitoring)
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2) ILCMS Protocol Interface +43

LCMS Protocol o} [Table 119} #o] Al 7}A] ¥ /<2 Sub Protoc
ole] &AlstH, Fiste] AwstH HEC A4 -2TCP/IPE ©] &gttt

UHC 922 Baud Rate 19,200bps, Non Parity, Stop 1bit, Data 8Bit
olw, H2C A& Chirp SS WAl ARE3gE 20080kHz 3+ &

1§39

AN —

[1¥4-8 1 A4 &4

-

o HEC, UHCY Packet Structure: % 3}t}.

TEEFE 74 R SAUEE

HEC Protocol:
_A

H2C Protocol-
A

N £ N

LCU+ HIC« I IRU + HIC+ I

HEC Packet (Command

HEC Facket (Result)+

HEG PacketiCommand

HEC Packet (Resuity

> H2C Packet(Commandy | IRU HM

H2C Packet (Resulty

Description

[tem Remark

HEC HOST to Ethernet | Host2t Ethernet  Moduledt  TCP/I
Module Communication Interface Protocol

UHC Uart - to HIC | Uartet HIC2t2 Uart Interfac
Communication Protocol(LCU, IRU)

H2G HIC To HIC | PSM30 Device@} PSM30 Device & PL

Communication

Communication Protocol

(1) 3} # - % (Protocol Packet Structure)

[3 4-3] ILCMS 3] #l % (Protocol Packet Structure)

MSG
REP
1STX | LEN CMD C/S ETX
NOo | CCR | ADDR | AppR 2 or DATA /
1Byte 1Byte 1Byte 2Byte 2Byte 2Byte 2Byte or NByte 1Byte 1Byte
_ 48 _



(2) B
g Zle] diste] AHEH STXE 71 A 2H0x02), LENS STXE
TX A ZAolE YerH 7hit2 Packet Type©] o},
‘0’=Normal, ‘1'=Fast
6 0bit : STXETX Packet Length
CMD : LCU % IRU Alo] W& (ACK:= el 80h OR)
REP NO : F/W g3 HA(EAA]) AbgE = HE
LCU = 0000h
CCR NO : &A d&=o]#= CCR W%
ADDR 1 : IRU F4
DATA : AAAIY SEA 9 A gk
C/S ¢ STX"MSG7H# ¢ XOR % (Check Sum)
ETX @ 3|31 wpA 2(0x03)
Packet Frame?2] CMDYE MSG7HA 9] A7+ HA 1Byteol A H o)
116Byte® /43t A8 4= o Aelsir ofel 3¢ 2ot

[ 4-4] ILCMS¥ #l 4% (Protocol Packet Structure)

Item Description Size Value Remark
STX Start Code 1Byte 0x02 Start Code
Thit oy nacket Type
LEN Packet Length 1Byte 0'=Normal, 'l =Fast
67 0bit STX ~ ETX #o]
CMD Command Code 1Byte Hex Aol W 2L ACK(80h OR)
REP NO Repeater NO 2 Byte Hex g g A& HAE(F/W)
CCR NO CCR NO 2 Byte Hex Aol HES W= CCR NO
M1 ADDR
S 19 IRU Address 2 Byte Hex Group NO, IRU NO
G ’
Data/CH | Alo] 2 &% <14 | N Byte | Hex Ak
C/S Check Sum 1 Byte Hex C/S
ETX End 1Byte 0x03 End Code
— 49 -
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=> #%2 KA ZHlIAI0IZ
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e8AY A%

Ao e 7% ol Ay Exsel AHow TRl AAEY
o AEFATY F&FRY] GFRF JA NG, NGFR

A S35kl MEAAFAIRU)E o] &5 dHATAESs T BE 7

s st A8kt

aga gEFEse] dde FHEE FF AR AAF =AY

(Constant Current Regulator) 52o] el %A o] 4 (Local
5

Control Unit)¥ 4IH 32& AXste] A|="e 7552 A
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[7194-11] 14L TDZ-A 3]=(CCR 11¥) IRU A %] =4

D 71 Off Alo] 31 &5 &QIAY
MAAE gel HOST->LCU->IRUZ Aofd# & A

2 $eg a8 PColAl LCUS 714 IRU On/Off CMDE 3
%% @19 ADD IRUZ 543te] LAMP7} 25/4% HiA gale

PCel IRU On/Off Response Packeto] 23=%] 3}el3dlic},
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- AxIATE ILCMS Z219S A3A 7o
Heol s 7] dHE e
Ss T 53t AdHE #el)

il

F2 14R TDZ-A, 141 TDZ-A3 2o A X% 33535}
=i

H
(1) 7+&F=2 F 323199), 14R TDZ-A 3 =Z(4¥), 14L TDZ-A
CCR & 39t & ONAI It
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Aod ¢ A= sk
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Abstract

A Study on A-SMGCS for

successful domestic development

KWON DALWON

Department of Public Enterprise Policy
The Graduate School

of Public Administration

Seoul National University

Currently, A-SMGCS (Advance Surface Movement Ground
Control Systems) level IV system is implementing development
projects 1n progress aiming to complete by 2018 In Korea.

In this study, we investigated in some perspective about the
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necessary points for the research and development of
Advancement-Movement Guidance Control System(A-SMGCS).
First, for the development and commercialization of A-SMGCS
from the past it was described for the projects that have been
performed up to now. Second, we analyzed and summarized for
the field operational test and field test results conducted at
Gimpo International Airport for domestic development. Third, to
be a reference to the domestic development of the A-SMGCS
through the analysis of trends and technology in the operating
practices of the international airport of overseas manufacturers.
Finally, the study was primarily about the things you can
review and consider for successful domestic development

through a diagnosis of the domestic development so far.
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AFL

Airfield lighting

ABN

Aerodrome Beacon

ALS

Approach Lighting System

APR

Approach

ASDE

Airport Surface Detection Device

ASMECS

Advarcad Surface Moverert Guidanee and Gorntrd. Systermn

ATC

Air Traffic Control

ATCT

Air Traffic Control Tower

CAT

Category

CATI

Category 1

CATI

Category II

CATII

CategoryIll

CGL

Circling Guidance Lights

ICAO

International Civil Aviation Organization

ILCMS

Individual Lighting Control & Monitoring System

ILS

Instrument Landing System

IWDI

INluminated Wind Direction Indicator

OBS

Obstruction Lights

PAPI

Precision Approach Path Indicator

RCLL

Runway Center Line Lights

REDL

Runway Edge Lights

RGL

Runway Guard Lights

SMGL

Manoeuvring Guidance Lights

SMGCS

Surface Management Guidance & Control System

STWL

Stop Way Lights

TCLL

Taxiway Center Line Lights

TEDL

Taxiway Edge Lights

TEM

Taxiway Edge Markers

TGS

Taxiway Guidances Sign

TIL

Taxiway Intersection Lights

TWY

Taxiway

UPS

Un-interruptible Power Supply

VDGS

Visual Docking Guidance System
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