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[Abstraci]

The A-SMGCS is a modular system defined in the ICAO manual on advanced surface movement guidance and control systems. Such
systems aim to maintain the declared surface movement rate under all weather conditions while maintaining the required level of safety. In
this paper, we find out the details and 14 modules’specific features that developing Level IV A-SMGCS in Korea. Also we figure out
relation domestic regulations as SMGCS manual & visual aids manual in Korea and research foreign cases such as defined ICAO 9830
manual, EUROCONTROL’s project ‘EMMA?2’ document, and FAA advisory circular-150 manual. It will be used as analysis data that can
be applied to the undefined A-SMGCS in Korea technical regulation.

Key word : Advanced surface movement guidance control system (A-SMGCS), Technical regulation, Manual 9830,European
airport movement management by A-SMGCS part2 (EMMAZ2), Advisory circular-150 (AC-150).
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Table 1. Types of airport visual aids’ installation.

°o] 3l

Land Airport
Noni Instrument runway
. . . on-ns . o
Airport lighting systems —— N(?n'-prec Precision approach
runway | %" | CAT- | |CAT-1I | CAT-III
approach
aerodrome beacon O O O O O
approach o ol o| o
lighting systems
preqsmn approach path o o o o o
indicator
runway edge lights O O O O O
rvunway threshold o o o o o
lights
rvunway enter line o o
lights
t —
vouch down zone o o
lights
runway end lights O O O O O
taxiway edge lights O O O O O
tvaX|way center line o o
lights
stop barr lights O O
runway guard lights O
|IIvum|rv1atevd vylnd o o o o o
direction indicator
signalling lamp, light o o o o o
gun
taxiway guidance sign O O O O O
road— - —
voad holding position o o
lights
touchdown & lift— off
area lighting system
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aHAREO] AAE ] k. ATt sl AlaEE
el dagh v 4R, vg AR B 71 FEE o
g daA, T2l gE)sel B3 Al 5 1T 4 9l
v} Ag gk 749 Alu]-gkol gk B}, ] eyl

£ 0]g/0)50) #gt Hr} 71EEC] 7]EH] Atk Doc
9830014 A|Alsl= T FE A, EEE, Bl
wjz]of] whE 36714 9] kS areaste] i 7)) 7
of upg} s Al2~8l ©A|7}F o] f

2) EUROCONTROL #d¥ 7]&

EMMA2 "5+ 2] SPOR (services, procedures, and operational
requirements)°l|+= 7} G5 T2 AR (AL WAL olF
21 22D whE 3R FEA o] -G8t 3l 7] s o]
Atk 31 w7 H 5 Doc 98308 7O Blo] Bkl oLt
H S whet aref e o] 7)eH Sl Y REs A
FEAL A E, TAXL A 2, b, Bl g7, o] A B
H], HMI 2.2 Y= ofQlr}. gk X4 2 v]s)7gol| gt 7]
= QAN BARe] A E ool 3k 2], A-SMGCS
el wE b7} 5 olee] i 29 B EFEEC] Ao

o] 1TH10].

3) FAA F& 7|E

AC-150 (advisory circular- 150; design and installation details
for airport visual aids) "l7rde] 49 2o} g AAE
s 3ol W3 7|EE] vhet glon, suje] FsAA Vet A
Al thEA] gkom RVR 1,200 ft (365 m) A3 }2 QA3
Eo] #7]¥ Aok A& 3 T A T3 (ALCMS;

E 2. A-SMGCS EMMA2 & A
Table 2. A-SMGCS EMMAZ2 project document.

Document No Document Title
5111 A-SMGCS  Services, Procedures,  and
Operational Requirements
2-D112a A-SMGCS Technical Requirements — Ground
2-D112b A-SMGCS Technical Requirements — Airborne
2-D121 ATM Interoperability Document
2-D131 Training and Licensing Concept
Safety Assessment Plan for A-SMGCS
2-D141 ,
Operations
2-D151 Implementation Roadmap for A-SMGCS
2-D12 Certification and Approval Roadmap for
A-SMGCS
2-D153 A-SMGCS Data Link Communication Study
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Response
Time Characteristic Time
(seconds)
From command input until acceptance or <05
rejection
From command input until control signal <10
output to regulator or other controlled unit
For system to indicate that a control device has <20
received the control signal
Back indication to tower display of regulator <10
initiation
Switch—over time to redundant components in
event of system faults <0.5
(no command execution during this time)
Automatic detection of failed units and <10
communication lines of the monitoring system
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3-1 A-SMGCS 284 JIs

3F A-SMGCS  AJ=Fle] RE2 ICAO Doc 9830
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A4 421 7|50l F-315li= RTCA (radio technical commission
for aeronautics), FAAQ] 215 550l F=3lt)

I 2= A-SMGCSE ©] = 7} Wog 3} vl o]
ERd Zolt} tlapd o 147]9] REPA o st
of whE ti3EA Q1 7152 vt
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Fig 2. Configuration for A-SMGCS in Korea[4].
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2 ot IR, FF7PIHR L o] SAAI G R 59
AEZ o HA Ao RE 3] T g ERE 3 25
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3-2 A-SMGCS =S4 27tAlE

A-SMGCSE ©]F= 7t Bgol| tigh AlF- QAR A&
HMI(CWP)9} 42 4~8 HMI(MWP)= HDD 250GB ©J/,
RAM 4GBo o] 915 a1 “12) 2w 2] 3l 1GBo] £.7hH 1
A= 1920%1050 A1 B 1920%1200 A o]k @t
st o= AARJ USSP 5 2 A EAT S-S 2
Frojofsl] wfitolth. MWPS] 79~ 35 S| 28l AdA] 74
LA EE BEehaL, A 2 AR d7ss 2 53
Alo] B ARAA wg AREAHES #elgth AGL (airfiled
ground lighting)ol] T2 SHAIZEC. 2 HMI7 )52 5d3HA &
S5, SHAIRS #4922}

1% 29] GCSR(guidance control surveillance routing) 2+
ES AR, QMR ES] - Elo]e o) 222 shar
om AR i Az el w2 QhilE, ARE hilE)
g EE AEstal Hx QA SEARRS Aol 222 st
o ohl 317 AlZKreversion time) | 0.5% 2 Q. F3Ic},

¥ 0 i1

E 4. AGL H[0f A|AR SE AIZHI)
Table 4. AGL control system response time[9].

Response
Time Characteristic Time
(seconds)
From command input until acceptance or <05
rejection :
From command input until control signal output <1
to regulator or other controlled unit
For system to indicate that a control device has <1
received the control signal
Back indication to tower display of regulator <1
initiation
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ol Y402 FEE 2 LCUSIRUS 45 98 A7
HAE 1.3 A~ 6.6 AR A4 FI7+ 60Hz=3%°|th LCUE
17 W HESAIZERE 10x oW 2 A A3} 9l o, IRUS| 7
S-ol=
2

SIZO
o=

o

A d5ske] 922 o], Y] 3R] A9 5%
Aetal ok R T3 dd I AR ol o] £

7R ] S v AlGA QI H o]~ E 11
skaL g 7)7F F71dl AdE A o]d 2 W) GAM (ground
aircraft movement) WA A& 4433} FIMS (flight information
management system) 2 E-gAR} XAz G 2ol Al Al FE = 9L
L5 ghrh 8k ol gl 7 HRlE o] Sl A = A
E 5. 52 S35 MY 21

Table 5. Runway lighting system supply time.

ALY insl\tit?z;ent prIe\i?zi-on S app(rj(jz;h
lighting system — B——. CAT | /0
15

approach (at 300m

o 15 15 T

lighting systems within
Isec)

prem;lorj approach 120 15% 15+

path indicator

runway edge lights 120 15* 15% 15

runway threshold 120 15+ 15+ |

lights

runway end lights 120 15 15 1

runway center line

. 1

lights

touch—down  zone

) 1

lights

stop bar lights 1

taxiway edge lights 15 15

floodlighting of 120 15 15 15

obstacles

* Approach area which has dangerous object or steep slope must be within a
second.
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E 6. A-SMGCS 7|&7|&
Table 6. A-SMGCS Technical regulation.

A-SMGCS Technical regulation

Function . Value
item
The actual position of aircraft, .
. <radius 6m
vehicles or obstacle
The position and identification data <1Hz
of aircraft and vehicles
. The latency and validation of
Surveillance . ..
surveillance  position data for <1 sec
aircraft and vehicles
The latency and validation of
identification data for aircraft and <3 sec
vehicles
probability of detection of an alert S o
(PDA) 99.9%
probability of false alert (PFA) <1073
The response time of any control <0.5(sec)
function
Longitudinal spacing should be
based on the following typical
numerical values: 3
-V,, V, : the initial speed of aircraft xf; ~ zziiﬁ
A, B(km/h) s
. Aa=1"2
- A,, A, : the deceleration of Ab=1"2
Control aircraft A,B(m/s”) Pir=1s
- P, :pilot reaction time(sec) Cor=1s
-C,, : controller reaction time(sec) | Syr=2s
-5, © system reaction time(sec) Sar = 1s
-5, : safety reaction time(sec)
Total time = ¢)+d)+e)+f) = T,
taxiway speed about
Y sP 55km/h
llongltudmal spacing when the about 200m
aircraft have moved
a minimum  spacing when the about 15m
aircraft have stopped
. . . VCI1 : 1.5E-3
i(()]lllltllrr:fn . ;?:leum failure rate VC2 - 15E4
h . V(3 : 3.0E-6
(Visual condition, VC) VC4 - 1.5E-6
The time taken to process an initial
<10 sec
route
Route Reprocessing to ac‘count for tac‘tlcal <1 sec
changes once the aircraft or vehicle
In the processing of optimized
routes, the length of taxi distances <10m
(resolution)
In the processing of optimized
routes, timing of taxi > Isec
distance(resolution)
The overall response time of
initiation of the guidance to
. . <2sec
. verification that the correct route or
Guidance . .
information
L maximum
Reversion time
0.5sec
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