//

EUROPEAN AIRPORT MOVEMENT MANAGEMENT BY A-SMGCS, Part 2

Ground

EMMAZ2 Results:
ague Ruzyne

n-board Trials

Demonstration Day
Malpensa, 2009-02-26

Jorn Jakobi
Klaus Werner

Marcus Biella
DLR Thomas Ludwig
. Air Navigation Services 4o Prague
@ of the Czech Republic 709 Airport
<74 TECHNISCHE
DIEHL funkwerk))) @ = uvvessiar
P 5 DARMSTADT
‘ﬂtergspace avionics
Integrated Project of the
E- Sixth Framework Programme,
Internet: http://www.dlr.de/emma2 )

DFS Deutsche Flugsicherung

Priority 1.4:
Aeronautics and Space,
sponsored by EC, DG TREN
Contract FP6-513522

W
)



EUROPEAN AIRPORT MOVEMENT MANAGEMENT BY A-SMGCS, Part 2

Surveillance

Monitoring & Alerting

Apron & Tesee.simulator, BWE

Before EMMA2 ¥4

T w m_
DLR Test Alrcraft ATTAS

Generic dExperlmentaI
Cockpit Simulator, BWE




CAR VA Higher A-SMGCS Services o
——— in EMMAZ2

Mﬁ“* I — i

DLR Test Alrcraft ATTAS

e

Q

ﬁ = | EMM

Generic 8hd Experimental GTD (TIS-B)

Cockpit Simulator, BWE

Surveillance

Monitoring & Alerting

EFS
DMAN

; ed. | Routing
Apron & Tewes.simulator, BWE 3




Park Air Syster \
"N =B FLHA | 1222 == DLR  Airtel
24 . B .KvO  NOVEMBR TAXI-CPDLC
VF14/M R -

24 |NAX1505 ENGM |

P i RYRIZC c¥ 8 FGEB - |_ -
| B738/M 12z 4

g
j _

CPDLC Msg: DADAM




67/ 44GS

0

28-Aug-2B@BB MAIN MENU 13:43 2

LAST MESSAGE at 18:08:80
EXPECT ROUTING TO HOLDINGPOINT A R
HY 24 VIA THY H A

LOGON REPLY SEND LOG LOGOFF




EUROPEAN AIRPORT MOVEMENT MANAGEMENT BY A-SMGCS, Part 2

 European Operational Concept Validation Methodology

Biella / Jakobi

EMMA2 Prague Tests, Malpensa 2009-02-26



% E-OCVM: Levels of maturity #

EUROPEAN AIRPORT MOVEMENT MANAGEMENT BY A-SMGCS, Part 2

\
Implemented
Idea Concept
Focus of E-OCVM
ATM Needs Operational
v |
iﬁ';?i; ear:ud rfns:r?:: D M AN Implementation
Meeds
TAXI-CPDLC

I ROUTING i

E EMMA2 Prague Tests, Malpensa 2009-02-26 7



MWX PRG Validation Trials
RTS1 RTS2a RTS2b OST
|November 2007 June 2008 October 2008 November 2008
EFS + DMAN

|

Frzeni letového provezu sk repubily =p

" RP.+ TAXI-CPDLC _

Ar Mavigaion Services ol the Caech Repubic

More than 40 test runs with 55 movements (duration: 60 minutes)
Subjects: 7 ATCOs and 11 airline pilots in RTS and OST

Biella / Jakobi

EMMA2 Prague Tests, Malpensa 2009-02-26



i‘"“"ﬂ Step One in the EMMAZ2 Validation Chain ‘#;ZR

EUROPEAN AIRPORT MOVEMENT MANAGEMENT BY A-SMGCS, Part 2

... esp. in PRG on-site trials

Biella / Jakobi

EMMA2 Prague Tests, Malpensa 2009-02-26 9



28-Aug-2888 MAIN MENU 13:43 2

Sent by A-SMGCS
it LAST MESSAGE at 19:98:88

EXPECT ROUTING TO HOLDINGPOINT A R
HY 24 VIA THY H A

LOGON REPLY SEND LOG LOGOFF




Z28-Aug-2888  REPLY 13:44 2

UNABLE
STANDBY

ROGER

UNABLE DUE TO
AFF IRM
NEGATIVE




Z28-Aug-2088 REPLY SEND 13:44 2Z

reply to




28-Aug-20888 MAIN MENU 13:44 2

LAST MESSAGE at 13:44:43
HILCO

LOGON REPLY SEND LOG LOGOFF




44 GS

NAV MODE




N
| 124/ 44GS O

PLAN MODE

| GATE 34 |




28-Aug-2888 SEND MSG  13:45 Z

UNABLE

STANDBY
ROGER

ggm}nmur:sr {clearanceType} CLEARANCE
ERROR {errorinformation}
NOT CURRENT DATA AUTHORITY
CURRENT DATA AUTHORITY {facilitys’
REQUEST END OF SERVICE
NOT AUTHORIZED NEXT DATA AUTHORIT

MORE BACK ~ v




28-Aug-2888 SEND MSG 13:45 Z

REVERTING TO VDICE
REQUEST FOR START-UP {timelnforma
REQUEST PUSHBACK {timeInformation

REQUEST TAXI ROUTING INFORMATION
ON-BLOCKED




28-Aug-2888 MAIN MENU 13:46 2

LAST MESSAGE at 13:46:36
REQUEST start-up CLEARANCE

LOGON REPLY SEND LOG LOGOFF




ENGM

B733/M 12:55

EGBB DONAD2A
B738/M

Vodochody
LKVO N OVE MBR

V14 M B &




di:'

LKVO

ENGM
B733/M 12:55

CPDLC Msg: DADAM




Z8-Aug-2888 MAIN MENU 13:58 Z

LAST MESSAGE at 13:41:22
m START_UP APPROVED

LOGON REPLY SEND LOG LOGOFF




28-Aug-20888 MAIN MENU 13:44 2

LAST MESSAGE at 13:44:43
HILCO

LOGON REPLY SEND LOG LOGOFF




28-Aug-2888 MAIN MENU  13:51 2

REQUEST taxi CLEARANCE

LAST MESSAGE at 13:51:47 I

LOGON REPLY SEND LOG LOGOFF




PoEATT | Bl o &=
Eigd Lkvo NOVEMBR 3362

N VI 12:00 |

NAX1505

RYR1ZC DONAD2A
12:40

R R R R et R R T S

CPDLC Msg: DADAM




Z2B8-Aug-288B8 MAIN MENU 13:53 2

LAST MESSAGE at 18:88:88
TAXI TO HOLDINGPOINT A RWNY 24 VIA
THY H A

LOGON REPLY SEND LOG LOGOFF




T 124/ 44 GS




28-Aug-2888 MAIN MENU  13:53 2

LAST MESSAGE at 13:53:28
HILCO |£ii§'}

LOGON REPLY SEND LOG LOGOFF




67/ 44GS




204 op. Requ. DLR
from |
EMMAZ2
Concept

EUROPEAN AIRPORT MOVEMENT MANAGEMENT BY A-SMGCS, Part 2

[echnical
PEEEE y
1
2 H
1D | General CI I ( EC K‘ E EMMA2 OR
ATC ; Pilot ;. | :
E % § g 3 5 % The A-SMGCS is dle to itegrate vew asandthe |@ @ @ @ @ @ |CEN Sewdd
B2 R L & Bos R R o= prvides conple sus ol nfomtion.
E S22 g 524 %
. Frpxih - B E b e
D :dai EMMA2 OR .Ix.ﬁeneml EMMA2 OR When wotking withthe A-SVMGCS rgons biltis and D00 ® 0 6|EswmE
finetior dovay bt are clary dfied.
The &-SMGCS is dble to infeqate rew movements andths | @ @ @ @ @ @ | CEN Sawld The A-SMGCS e dble 1 itegrate rew ravementemdths |@ @ @ @ © @ |GEN S
prvides coxplte stustional bformation provides conglete stutions] infomtion
1 think e A-SMGCS wes well integrted irotheexisting. D @ @ ® © @ |GEN fawl)
sytens.
When woiking withthe A-SMOCS eqponshiliisnd  [@ @ @ ® © © |GEN Savds When woiking vith e - SMOCS eqorshlitend | O @ @ © @ © |CENSunds
functions dovary but ae clearly defined fmetiors dovaay bt ae clealy dfined.
1 thinkcthe A-SMGCS was well inegrted ifotheexstng. (@ @ @ @ @ @ | GEN Savl0 ihinkthe A-SMGCS was el infeguted itotheesisting. | @ @ @ ® © © | GEN Semld
systems. systens.

k Operational Requirement item Comments

ferified

“
flem

pthers.

s‘gnmc )

GEN_Serv-01 | An A-SMGCS should support the following pnmary‘

GEN, Serv 02

EMMA?Z2 Chec< ISt
= With feedback =
= 10 204 op. Requ.

esolution)
ssed by

| EMMAZ in Prague.

EMMA2 Prague Tests, Malpensa 2009-02-26 29

Biella / Jakobi




Stop Time during Taxiing Vo

01:33

01:09

Baseline EFS + DMAN

p = .046*

EMMA2 Prague Tests, Malpensa 2009-02-26 30

Biella / Jakobi



A

EUROPEAN AIRPORT MOVEMENT MANAGEMENT BY A-SMGCS, Part 2

Biella / Jakobi

test run time

100%;
909%;
80%
/0%
60%0;
509%;
40%

20%0
10%;
0%

EMMA2 Prague Tests, Malpensa 2009-02-26

R/T Communication load

i DLR

30%1”

B Baseline
B TAXI-CPDLC

Ground Delivery
Controller Controller

50% aircraft equipped

31




TTHA
LKVO

VF14/M pe

EEM ENGM

B733/M 12:55

CPDLC Msg: DADAM




Further important Outcomes

e Improved situational awareness of ATCOs, Pilots &
vehicles driver

e anticipated constraints mostly rejected

e Important feedback to new procedures dealing with
DMAN and TAXI-CPDLC

* new services proved their techn. & oper. feasibility



 fine-tuning of DMAN to Airport peculiarities

e integrate DMAN into a CDM environment

o further investigate promising new procedures, e.g.
 TAXI-CPDLC for revised taxi or crossing clearances

e onboard GTD in VIS3/4 conditions

o further improve HMIs dealing with TAXI-CPDLC
(onboard & ground)

o further improve the routing function to cope with all
potential taxi routes
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