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* Simulation scope often defines the airspace choice
— Previous simulations
— Routes, traffic flows, airports of interest,

— How many sectors? Multiple centers?
— TRACON / En-route

Example CMS study: Airspace SCT / LAX = TRACON

— Major airport, heavy traffic loads

— Metroplex with interacting traffic flows

— Already operative RNAV arrival routes and OPDs
— Close proximity to NASA Ames



Frequently used and readily available airspace adaptations:

. ZID_SDF - ZFW_DFW
. ZLA S 4e):

. ZKC . ZNY

. ZAU

- ZME

MACS airspace adaptations very similar to CTAS adaptations
MACS — ADRS adaptation synchronization necessary

— fms_procedures
— atc_procedures
— waypoints file

Properties file:

— Contains property items specific for each airspace
— Sets directories of adaptation files and lists those filenames



e sectors file: set sector name, position symbol, etc.

-atc_procedures
-fms_procedures
-handoffs_defaults
-sector_frequency_table
-dynamic_sector_boundaries

-nas_airports
-nas_aways_i
-nas_aways_v
-nas_center_boundaries
_nas_sector_boundaries
-nas_waypoints
-nas_sids

-nas_stars-

-nas_ils

-nas_sua

-runways

TRACON Sectors -sectors

#num center point video_map position position

lat long name symbol

334445 1182010 . zuma

334445 1182010 - stadium
334445 1182010 . downe

334445 1182010 . feeder
334455 1182010 = feeder_ south
334445 1182010 L tower

334445 1182010 S planner
335633 1182429 s TMC

Z
S
D
F
U
T
P
B




e sectors file: set sector name, position symbol, etc.

e sector_frequency_table: setting the radio frequencies

-atc_procedures
-fms_procedures
-handoffs_defaults
-sector_frequency_table
-dynamic_sector_boundaries

-nas_airports
-nas_aways_i
-nas_aways_v
-nas_center_boundaries
_has_sector_boundaries
-nas_waypoints
-nas_sids

-nas_stars-

-nas_ils

-nas_sua

-runways

-sectors

#21LA 37, en route ghost
ZLA 37 127.6

¥

#ZLA 201, zuma

ZLA 201 124.5

#

#ZLA 202, stadium
ZLA 202 122.1

¥

#zLA 203, downe
ZLA 203 128.3




e sectors file: set sector name, position symbol, etc.
e sector_frequency_table: setting the radio frequencies

e nas_sector _boundaries: defining the perimeter of the sectors

-atc_procedures
-fms_procedures
-handoffs_defaults
-sector_frequency_table
-dynamic_sector_boundaries

-nas_airports
-nas_aways_i
-nas_aways_v
-nas_center_boundaries
_has_sector_boundaries
-nas_waypoints
-nas_sids

-nas_stars-

-nas_ils

-nas_sua

-runways

-sectors

include
070/190
335426 1182631
340946 1192439

341906 1192503
342954 1185959
343048 1185019
340604 1184104
340559 1182653




e sectors file: set sector name, position symbol, etc.

e sector_frequency_table: setting the radio frequencies

e nas_sector _boundaries: defining the perimeter of the sectors

-atc_procedures
y -fms_procedures

. -handoffs_defaults
fms_procedures: defining STARS, approaches, etc. e
-dynamic_sector_boundaries

-nas_airports
-nas_aways_i
-nas_aways_v
-nas_center_boundaries
_has_sector_boundaries
-nas_waypoints
-nas_sids

-nas_stars-

-nas_ils

-nas_sua

-runways

-sectors

RIIVR2 GRAMM:AT17000:5280,RUSTT,RIIVR

SEAVU2 KONZL:AT17000:5280, CATAW, SEAVU

OLDEE1l LAADY:AT17000:5280, SEAVU

SHIVE1 SHIVE:AT15500:5280,MADOW:AT10000:5240,SLI:AT7300:5210
SADDE7 SADDE:AT11500:5240,BAYST, CULVE:AT7100:5210

LEENA2 SXC:AT17000:5280,CLUSTR,MADOW:AT10000:5240,SLI:AT7300:5210



e sectors file: set sector name, position symbol, etc.

e sector_frequency_table: setting the radio frequencies

e nas_sector _boundaries: defining the perimeter of the sectors

-atc_procedures
y -fms_procedures
. -handoffs_defaults
e fms_procedures: defining STARS, approaches, etc. e
-dynamic_sector_boundaries

atc_procedures: defining atc routes

-nas_airports

-nas_aways_i

-nas_aways_v

-nas_center_boundaries

_has_sector_boundaries

-nas_waypoints

-nas_sids

-nas_stars-

-nas_ils

-nas_sua
S e o
#TYPE AIRPORT RWY ENTRYFIX TYPE Name DescentCas Range Waypoints and Restrictions

S S

.RIIVR2. HEC, GRAMM:AT17000:5280, RUST
.RIIVR2. PGS, GRAMM:AT17000:S280, &

.SEAVU2Z. PKE, TNP, IPHIW, KONZL:AT
.OLDEE1l. HIIHO,JLI,LAADY:AT17C
.SADDE7. AVE,REYES, PIRUE:AT1
.SADDE7. RZS,DEANO:AT20000:52¢



sectors file: set sector name, position symbol, etc.
sector_frequency_table: setting the radio frequencies

nas_sector_boundaries: defining the perimeter of the sectors

-atc_procedures
y -fms_procedures

. -handoffs_defaults
fms_procedures: defining STARS, approaches, etc. e
-dynamic_sector_boundaries

atc_procedures: defining atc routes

waypoints: defining waypoints and their location
-nas_airports
-nas_aways_i
-nas_aways_v
-nas_center_boundaries
_nas_sector_boundaries
-nas_waypoints
-nas_sids
-nas_stars-
-nas_ils
-nas_sua
-runways
-sectors

name lat long
SHASTA 340427 1181134
GREENE 335952 1181053

BLACKE 335812 1181335
LASSEN 335829 1181041




sectors file: set sector name, position symbol, etc.
sector_frequency_table: setting the radio frequencies

nas_sector_boundaries: defining the perimeter of the sectors

-atc_procedures
y -fms_procedures

. -handoffs_defaults
fms_procedures: defining STARS, approaches, etc. e
-dynamic_sector_boundaries

atc_procedures: defining atc routes

waypoints: defining waypoints and their location

-nas_airports
5 a4 g . . . . -nas_aways_i

airports: defining airports and their reference point location -nas_aways_v
-nas_center_boundaries
_has_sector_boundaries
-nas_waypoints
-nas_sids
-nas_stars-
-nas_ils
-nas_sua
-runways
-sectors

#id lat long elev

400931 892006
372130 B51834
403808 752625
332500 1151000 2
322441 994055
350225 1063634
313208 841140




sectors file: set sector name, position symbol, etc.
sector_frequency_table: setting the radio frequencies

nas_sector_boundaries: defining the perimeter of the sectors

-atc_procedures
y -fms_procedures

. -handoffs_defaults
fms_procedures: defining STARS, approaches, etc. e
-dynamic_sector_boundaries

atc_procedures: defining atc routes

waypoints: defining waypoints and their location
-nas_airports
5 a4 g . . . . -nas_aways_i
airports: defining airports and their reference point location -nas_aways_v
-nas_center_boundaries
runways: defining runways and their reference point location e andanes
-nas_sids
-nas_stars-
-nas_ils
-nas_sua
-runways
-sectors

LAX24R
true course 264.34

approach distance 6.41
intercept_altitude 2167

approach gate LAX 24R _APCGT
ROMEN
5 LAX 24R XFNL
back of dump wpt LAX 24R BOD




sectors file: set sector name, position symbol, etc.
sector_frequency_table: setting the radio frequencies
nas_sector_boundaries: defining the perimeter of the sectors
fms_procedures: defining STARS, approaches, etc.
atc_procedures: defining atc routes

waypoints: defining waypoints and their location

airports: defining airports and their reference point location
runways: defining runways and their reference point location

Pilot *.cfq files: setting rules for pilot ownership

zla 201

DISPLAY
sector all
active yes
playback no
source macs
flights all
status all
callsign all
cdti vyes
END_RULES

RULES CONTROL
sector ZLA 201




Airspace selection will determine which basic positions and operator modes
are needed

Adding additional positions depend on the simulation focus and goals
Basic MACS positions :

— Simulation Manager

— Sector controllers (Center- or, TRACON controller)
— Ghost controller(s)

— Pseudo pilots

Other positions
— Area supervisor
— Multi Sector Planner / TMC
— D-side sector controller
— Observer stations

13 Operator modes in MACS: provide specific functionalities for pilots,
controllers, simulation support or, researchers



Choosing the Operator Mode

MEACS LOGIN S X
Operator-Mode
O Single-Aircraft-Pilot ® Multi-Aircraft-Pilot
O Center-Controller ) TRACON-Controller ) Oceanic-Controller

© Planning-Controller () Traffic-Manager
) Observer O Analyst

) Developer ) Developer-Lite 0 Simulation-Manager
O cfms




e MACS settings are specified in various setup files

e Master configuration file holds the references to all available setup files

e Individual vs. common setup file (Attention! Setup file edits)

aster configuration setup

File Add resﬂZ:\Experiments\CMSd—\l‘v‘lacsSetup\SCT_supervisor_FarTerm.mConﬂg |

enames in the SettingsDirectory and its subdirectories will be saved with relative paths. SettingsDirectory : Z:JExperiments/CMS4/Macs Setup/

Scripting Setup

ATC DST Configuration Sector

ATC DST Configuration

Timeline Setup

Scheduler Setup

MacsComm Setup

TSD_1 Data Tag Rules Setup

T5D_1 Waypoint Setup

T5D_1 PlanView Setup

T5D_1 Timeline Setup

TSD_1 SectorPlanView Setup

STARS Data Tag Rules Setup

STARS Waypoint Setup

STARS PlanView Setup

|Z:\Experiments\CMSxi\MacsSetup\ZLﬁ.s cripting

|Z:\ExperimentsLCMSzl\MacsSetup\SCT_supeM’sor_FarTe rm.sector_atc_dst

|Z:\ExperimentsLCMSxﬂMacsSetup\SCT_supeM’sor_FarTe rm.atc_dst

|Z:\Experiments\CMS4\MacsSetup\ZLﬁ.timeIine

|Z:\Experiments\CMS4\M acsSetup\SCT_supemnisor.scheduler

|Z:\Experiments\.CMS4\M acsSetup\ZLA macscomm

|Z:\Experiments\.CMS4\M acsSetup\ZLATSD_1_dtr

|Z:\Experiments\.CMS4\M acsSetup\ZLATSD_1_waypoints

|Z:\Experiments\.CMS4\M acsSetup\SCT_supervisor_FarTerm.TSD_1_planView

|Z:\Experiments\CMSxi\MacsSetup\ZLﬁ.TSD_‘l timeline

|Z:\Experiments\CMS4\MacsSetup\SCT_supeM’sor_FarTe m.TSD_1_sectorPlanView

|Z:\Experiments\CMS4\MacsSetup\SCT_supeMsor.STﬁRS_dtr

|Z:\Experiments\CMSd\MacsSetup\ZLﬁ.STnRS_waypoints

|Z:\ExperimentsLCMSzl\MacsSetup\SCT_supeM’sor_FarTe m.STARS_planView




Technology Assumptions

e Dependent on simulation scope different tools or automation
levels can be enabled/disabled

e Example CMS3 simulation: successively more advanced toolsets
— Timelines, early late indicators
— Slot markers, timelines, early late indicators
— Speed advisories, slot markers, timelines

e QOther
— State Source (radar/ADS-B)

— Manual / auto hand off
— Conflict Alert, Conflict Probe, full auto resolution (AAC)
— Conflict and weather trial planning

— Early/Late indicators, Speed advisories



Some important setup files:

ATC DST Configuration

ATC DST Configuration Sector
DSR/STARS/TSD Plan View Setup
DSR/STARS/TSD Sector Plan View Setup
DSR/STARS/TSD Timeline Setup
DSR/STARS/TSD Data Tag Rules Setup
Data Collection Setup

Flight Deck Setup

Scheduler Setup

Weather Setup

GENERAL | WINDOWS | ATC/DST AIRCRAFT TOOLS SIM TOOL

Flight Deck Controls »
ATC Plan View Displays »
Aircraft Lists ]

Setup Panels

Analysis Views

External Admin Tools

Internal Admin Tools

Scenario Editor

Others

CASCADE ALL VISIBLE WINDOWS

¥ A atc DST Configuration

* o ] ATc psT Configuration Sector
(] "‘ Aircraft Crossing History Setup
(] !" Aircraft Flight State History Setup

DSR_1
5 I pata Collection Setup
= I ErAM Data Tag Rules Setup
i I eram Planviewsetup
i ] ErAM sectorPlanviewsetup
5 ] eram Timeline setup
= ] eram waypoint setup
o "‘ Event Control
w I Fiant Deck setup
= I macs windows Setup
= I macscomm setup
(] 'H Master configuration setup
O "‘ Property ltems setup
= I sa probes
= I SCENARIO_EDITOR PlanViewSetup
5 I scenaRrio_EDITOR sectorPlanViewsSetup
= ] sTARS Data Tag Rules Setup
i ] sTARS Planviewsetup
i ] sTARS sectorPlanviewsetup
5 ] sTARS Timeline Setup
3 ] sTars waypoint Setup
I m ScenarioEditor Data Tag Rules Setup
= I scenariokditor setup
= i scenariokditor Waypoint Setup
= i scheduter setup
= ] scripting Setup
= I simutation
TSD_1

= I timeline setup
=[] Traffic Load Setup
(] m Weather
i I xrTRAJ Planviewsetup
i [ xrTRAJ SectorPlanviewsetup




ATC DST Configuration

TC DST Configuration

General Settings
Flight rule Treat as automonous Snap to invisible waypoints Tolerance (nm) Truncate LL Use Auto Altitude
(] 1000
[ 1000
(] 1000

[ 1000

Trajectory sequencer | MULTI_PASS -

General Settings

Define which aircraft are treated as autonomous (this

has implications on other settings (conflict probe,
handoffs, etc.)




ATC DST Configuration

MEACS ATC DST Configuration
File Address|Z\Experiments) NWSCT_supervisor_FarTerm.atc_dst

InActive Ac Participtation
Category Include PreDeparture Include InActivelnFlight
Trajectories [ [

Schedules, Timelines and Meter Lists  [¥] [¥]
Conflict Probe [ [

InActive Ac Participation

e Defines if not-yet-initialized in-flight aircraft or pre-
departures are considered for the computation of
trajectories, schedules, etc.



ATC DST Configuration

ATC DST Configuration

File Add ress|Z:\Experiments\Crv1 Sd\WMacsSetup\SCT_supervisor_FarTerm.atc_dst |

State Source

ETMS Data Smoothing [y

AC/State for Computations | s DSR outside / STARS inside TRACON - |

TRACON Radius (100.0 TRACON Ceiling |25000.0

State Source

e Define the data source for
L Center/TRACON

~Tracker Source Selectic

Track data source | ancp Deﬂne SettlngS fOf hlStOry
Position update | synched at ADSE rate (1s) d ata CO m p utatio n

Tag value update | qynched at ADSB rate (1s)

Define sync rates

~History Selection

Center radar TRACON radar

Length/number | fixed field - | Lengthinumber | fixed field

Fixed length [3 | Fixed length [3

Spacing/Update rate | gynched at Center rate(12s) v| Spacing/Update rate | Synched at TRACON rate (4.2s)

ADSB Perfect

Length/number | fixed field - | Lengthinumber | fixed field

Fixed length [3 | Fixed length [3

Spacing/Update rate | gynched at ADSB rate (1s) v| Spacing/Update rate | separately Synched

MACS Workshop, 10/




ATC DST Configuration

MACS ATC DST Configuration

Accept-hando ffs initially [y]
Auto-handoff enabled [
Auto-handoff if inside receiving sector [

Use 4D trajectory data only (no assigned altitude limits) [~

Stable conditions time (Seconds) |30.0

Distance to next sector (NM} |20.0

Minimum travel time through next sector (Seconds) |30.0
Wait time after Accept/Retract (Seconds) |50.0

Post handoff time (Seconds) |10.0

Auto-accept handoff enabled [

Accept handoff after (Seconds) |30.0
Auto-Accept handoff within (NK) |10.0

Handoff
e Enable/disable auto-handoff
e Define rules for (auto-) handoff (when, where, etc.)



ATC DST Configuration

onflict Probe

[_] Enable conflict probe
[Z] External confiict probe (CTAS)
Managed/Managed
Probe Enabled
Automatic Resolutions
Earliest time for auto-res (sec to LOS)
Latest time for auto-res (: to LOS) |1
toResolution Uplink
Use AutoE ttion Limits
AutoExec: Maximum Delay (sec )
AutoE: Maximum Heading Change
AutoExec: Maximum Alttude Change
AutoExec: Maximum Speed Change
AutoResolution Graphics
AutocApprove reguests
TSAFE Resolutions

to LOS) (130

Auto TSAFE Uplink

Start time for TSAFE res (:

Uplink time for TSAFE res (: to LOS)

Auto TSAFE Return to Flight Plan

O

Auto TSAFE Return Owned Only

(]

Show if in my sector or if lown one aircraft

O

Show if | don't own either aircraft

Minimum Look Ahead Time

Look Ahead Time / On Route

(]

15.0

Look Ahead Time / Off Route |5
Lateral Separation 3.0

Lateral Separation Low Altitude |5.0

[Z] Enable Manual Trial Planning
[_] External Trial Planner (CTAS)

Trial plan/Managed

Probe Enabled |7

AutoResolution Uplink [ ]
Use AutoE tion Limits [ ]
AutoExec: Maximum Delay (s
AutoE: Maximum Heading Change
AutoExec: Maximum Altitude Change

AutoExec: Maximum Speed Change
AutoResolution Graphic:

AuteApprove reguests ||

TSAFE Resolutions | |

[Z] Enable conflict resolution (AAC)
[T] External confiict resolver (CTAS)
Managed/Autonomous

Probe Enabled 7]

Automaf esolutions

(]
to LOS) |480
Latest time for auto-res ( to LOS) (120

(]

Earliest time for auto-res (s

wtoResolution Uplink

Use AutoE ttion Limits
: Maximum Delay (s

Maximum Heading Change

AutoExec: Maximum Alttude Change

AutoE: Maximum Speed Change

AutoResolution Graphics

AutoApprove reguests

TSAFE Resolutions

Conflict Probe

nable TSAFE resolution

Autonomous/Autonomous
Probe Enabled
Automat
Earliest time for auto-res (s
Latest time for auto-res (s
AutoResolution Uplink
Use AutoExecution Limits
AutoExec: Maximum Delay (s
Maximum Heading Change
daximum Altitude Change
Maximum Speed Change
AutoResolution Graphics
AutoApprove reguests

TSAFE Resolutions.

Enable/disable different probes/resolution modules
Set probe and resolution parameters for combination of

managed and autonomous aircraft

Look Ahead Time / Off Route |5,

Lateral Separation

Lateral Separation Low Alttude

Look Ahead Time / On Route (15,

Look Ahead Time / Off Route |5
Lateral Separation |5

Lateral Separation Low Altitude |5.0

Look Ahead Time / On Route (15.0
Look Ahead Time / Off Route |5
Lateral Separation (5.
Lateral Separation Low Alttude (5.0



ATC DST Configuration

DST Co

[T] Data link enabled
~Downlink Settings
[C] Use downlinked intent [V Use downlinked profile

~Uplink Settings

[¥] Eligibility required Seconds to first Trial plan Turn |90

[_] Over ride lack of DL equipage Seconds to Turn for data link uplink |1800

[J Limited Datalink Uplink to do

TOC Mode e | [Vl Use arrival message for RTA

RTA Mode IFR = | RTA Mode AFR |OFF

- Timeout Settings

Timeout period
Transfer period Positive Response Timeout period |B

Display Settings
’VUse PlanVie indow to control display of datalink views {(menu text, status list, and banner)

~Menu text

Enabled Referent Text Return type

i [wm1 | [cHECK sTUCK MIC | |ROG_unA_sBY ¥
0| | |[ROG_unA_sBY Data L|nk

O | | | ROG_UNA_SBY

O | | |RoG_unA_sBY Enab|6/dlsab|e DL

m | | ROG_una_sBY

Define requirements and parameters

O | | | ROG_UNA_SBY

ol | [Ros_una_ssy Transfer of Communication (TOC)

O | | ROG_UNA_SBY

O | | |[ROG_uNA_sBY +

O | | |[ROG_uNA_sBY +




ATC DST Configuration

MEACS ATC DST Configuration

v

Default fix type: | Threshold w | [ Automatically change runway when TMA data Freeze [_| Use Error Checking on Swap and Resequence

These are coordinated with Scheduler Setup panel, never save this withough saving Scheduler Setup as well

freeze
true

STA Freeze

e Coordinated with scheduler setup
e Set reference point for STA freeze
e When/Where to freeze



ATC DST Configuration

MEACS ATC DST Configuration
File Address|Z'\Ex

" Advisories |

4D Trajectory Logic

LOGIC TYPE

SPEEDS_FOR_NOMINAL_OPD

Enabled [y

STA assignment required [y]

Min secs ac must be late to show advisory or late time |1
Min secs ac must be late to compute advisory |S

Minimum Altitude to be included

ASTAR use dynamic (FMS active) trajectory [

Use Next Schedule Point only for Speed Advisory [y

Self Spacing Logic
SPACING PROTOCOL
LOGIC TYPE
Enabled
STA assignment reguired
Select Lead with same category(jetiurbo)
Maximum secs ac can be ahead to show advisory
Minimum Altitude to be included
ASTAR use dynamic (FMS active) trajectory

Use MNext Schedule Point only for Speed Advisory

Basic
NONE
(]
(]

30
1000.0
[0

I

« | Tactical Speeds to join Nominal Optimal Profile Descents

=zpeed advizories enabled

Min secs ac must be early to show advisory or early time (1
Min secs ac must be early to compute advisory (S

SWAGGEZ2 25L
196 263

22 ElIEI R
e L e B

Early/Late indication enabled [y

Maximum Alitude to be included |25000.0

ASTAR use ATC procedures [

Advisories
Enable/disable Speed Advisories, Early/Late

indicators, Self Spacing

Different Logic types and spacing protocols e.g.,

— SPEEDS_FOR_NOMINAL_OPD

AIRBORNE_SPACING_ADVISORY

— SPACING_FEEDBACK

Set parameters for when advisories are displayed

MACS Workshop, 10/26/ 01



ATC DST Configuration

s 5 wosvernoss[sms <]

AutoResolution Enabled [ Auto Uplink Enabled [_] Graphics Enabled [

poly min side (nm) 3.0{ Min cell size {(nm*2) 25| Max cell merge distance {(nm) 10

Resolve AcFilter

Weather Probe
e Compute predicted weather cell penetration



ATC DST Configuration Sector

M ALY ATC DST Configuration Sector

sector control Ier Single Sector Ownership

ACTIVE OWNERSHIP ENABLED

CMS supervisor:

Handeff to all sectors you don't own
Single Sector Ownership [y] Single Sector Ownership (ZLa&_207

ACTIE OWNERSHIP ENABLED [
Handoff Autonomous to all sectors you don't own

Conflict Probe Sync Sectors from Ownership

Main
e Set the sector ownership
e Set sector related handoff and conflict probe rules



STARS Data Tag Rules Setup

MEAC 3 STARS Data Tag Rules Setup
File Edit Address|Z\Experiments\ChS4\Mac

Copy from limited Copy from full
3 default tag position | NORTH -

show main data tag [V

lines in main data tag | 3 -
NASA1232 1 Line 1, number of fields | 3 4 Blank Field (1 Char) Reported Runway
3;3 12;53 . Line 2, number of fields | 5 - Current Altitude Handoff Sector Symbol Ground Speed 1000 Blank Field (1 Char) Heavy Designator (H)

: Type of Aircraft 1000
: Line 3, number of fields | 1 - NexthAS Advisory
2 5

:| show tag line at ac position [¥]

UAL 1232 pa 23

| imi ted faris| SfTandead
' Line 1, number of fields | 1 w7 Indicated Air Speed
Taglayout TagltemColor | TagltemAppearance | AcPositionTag SymbolFlash TimelineColors
default default default default default default default default .defau\t default

251 custom

e Design the appearance of the data tags in the STARS display

e Use filters to create rules for different sub-groups of aircraft
e Set the correct priority of rules in the list

e More information:
https://aoll.arc.nasa.gov:8443/display/macs/MACS+Questions+and+Answers



STARS Plan View Setup

M+EACS STARS PlanviewSetup Rl
File Address|Z:\Experiments\CMS Setup\ZLA_201_FarTerm STARS_planView
[ Colors | Fonts | Mode Feedback | Sector Display | Mouse/KeyboardiDAK |  ATC Specific Options | DataTag Popup Views | Acto Display | Targetiistory | Tools | Weather |
Flight plan/Halo display Spacing circles
default

Default look ahead time [v Entire plan

. Show spacing circles for all aircraft
Default time [v] Show trajectory 0 S

Modify the appearance of the STARS

d i S p I ay ] Show spacing circles for dwelled aircraft

— Colors, fonts, ...

Cones

Change the keyboard’ mouse’ and ® Base cone length on runway scheduler

se cone length on next merge point scheduler

trackball behavior as well as the © Base cone lengthon ead aicrat

keyboard mapping

Define which aircraft are displayed

Enable functions and tools and set their

. Slot Markers
p a ra m ete rs I . e °) d ata b I o C k po p u p [¥] Show slot markers for all aircraft [¥l Show slot markers for dwelled aircraft
m e n u S, h i StO ry Sym bo | S, p u | S e [_] Show slot markers for controlled aircraft Ij Show slot marker after handoff

Timeout after Handoff (sec)
predictors, slot markers, spacing cones, [T
etC [v/] Time Based Radius

[_] Show ground speed on slot markers [vi Show indicated air speed on slot markers

[v] Enable Altitude Filter (ft) 0




STARS Plan View Setup

MouselKe rdIDAK Suppress aircraft outside sector range [_]

Include pre-departure ac [_]
MousePointer Assignments Include inactive in flight ac [_]

Min/Max altitude filter(ft) min: 28000| 0

left button

middle button
right button
Pointer interaction
[ Pan enabled

[¥] Snap-To TrialPlan Waypoint enabled

" Weather
Snap To Waypoint Dist (pix) |24

Convective Weather
Pick Range Pix

Low [v] (0,77, 39)
Medium [v] (51,153, 0)

High [¥] 63, 204, 122)

Draw weather AutoResolver bounding polygons [_]
FAA mapping (Keyboard before 2005)

Loop [_] Use Future Colors [
time (min) Low
End time {min) Medium
L3 dupfa 2. High
Pa tim 0| Weather Probe Motion

Update frequency
ARTS (Orbit) USB Keyboard




Scheduler Setup

e Define schedulers at various points

e Adjust different parameters

e Filters to apply schedulers to certain sub groups of aircraft
e Editable spacing constraints

e Gets coordinated with ATC DST Setup = Sta freeze

~ACY Scheduler Setup oL 2
File Edit Help Address(Z:\Experime up'\ZLA scheduler
[] Enable Scheduling

Excess distance (nm) 0.5
Units | NAUTICAL_MILES *

Lead Heavy __
Lead 757 m___

hese are coordinated with ATC DST Conﬁguranon Sta Freeze panel, never save this withough saving ATC DST Configuration as well

name enabled planner | Auto Resolve (AR AR min delay (sec AR: favor slower (sec AR: min secto UC ear1 max (sec 1stacsch trajectol crossOwver | acFilter m
X24R true Mh false f.:l| e PU false FlightPlan LAX24R FROM CMS33

_ ___
____
__—______
frue  MACS  ffalse Jfalse |10 )5 [0 30 [@lse  [FlightPlan s _
CULVE  [tue  MACS  false ke 0 5 [0 {30 l@lse  |Nomna ____|CULVE _FROM _[3NMI |
————____—m
s 8o [flse  [Nominal  [FUELR [FROM [ NMI |
—____m

o ."If_"l-




STARS Timeline Setup

, STARS Timeline Setup

[N scheduler | LacF|Iter
|

meterlist | maxLines | ownedOnly |_crossOver etaType

S Ton ][ owap [feser [Cove Ji_ecan ]

assign |swap| reset [move| plan
true rue rue rue rue

|

e Define timelines and meter lists

A DATA_LINKED_ETA

ETA/STA types
~ Appearance e

SCHEDULE_STA

— Filters

e Feeds into STARS Sector PlanView Setup > Optional Views

-EANEEZES
AWESZE S M-



Data Collection Setup

e Define which data collection items will be logged and in which frequency
e 10a.m. day 2: MACS Data Output and Analysis Session

(5 Data Collection Setup
File Mdress|Z\Experiments\CMS4\I'v1acsSetup\ATC.dataCollection |
ATC State log r

] recordConflictAlert (NOTE: dependent on settings in Conflict Alert tab of ATC DST Configuration setup window)
[¥] record SeparationViolation (NOTE: dependent on settings in Conflict Alert tab of ATC DST Configuration setup window)
[vi recordSectorCount

[ recordConflictProbe (NOTE: dependent on settings in Conflict Probe tab of ATC DST Configuration Setup window)

Meter fix crossing

) no meter fix logging
) log meter fix crossing through trajectory data
i@ log meter fix crossing through position calculations

test radius (NM) for meter fix crossing calculaﬁonslS.U

~Meter fix search list

LAX25L
LAX24R
SHIVE
PIRUE
\Waypoint in meter fix search list: KONZL
SKC
DEANO
LAADY
GRAMM

Add meter fix Remove selected meter fix




Flight Deck Setup

MobAC '3 Hlight Deck Setup
Address|Z \Experiments\CMS44 sSetup\pseudopilot flight_deck

Auto Execute route meds from VNAV/Route Panels [y Auto Execute Cdti Activation

Auto Execute route mods from CDU [T Use unchanged CDTI restrictions

Use unchanged CDTI trajectory [

Include all points. in Trajectory Intent [y

Auto Accept Datalink Trajectory [y

Time Error Tolerance |3 Let MACS manage the RTA [
Over Speed Tolerance idle |g

CUSTOM FMS ROUTES SANVEE. SADD : Done Editing

-

e Define aircraft functionalities and flight deck displays
— FMS/CDTI, CPDLC Uplink, Self Spacing

e 1:45 p.m. day 1: MACS Flight Deck Overview




Weather Setup

e Define constant winds for environment, flight deck and ATC forecast

e Enable/disable convective weather and reference to weather *.xml file (see
also scenario control window)

M-ACS Weather o X

CUsersimkupferibASA_SJSU_UARC_workiMACS\Experiments\CMS4\Wacs SetupWINDS_MINUS_BIAS_FINAL weather

| ENVIRONMENT [ FLIGHT DECK FORECAST | ATCFORECAST || Wx Selection |

RUC ATMOSPHERE |7 WERTICAL ONLY [y Standard Atmosphere [y

——== BROV/SEILOAD

Alttude [30000.0

Altitude |20000.0

Altitude |15000.0

Altitude

Altitude

Altitude [2000.0

Altitude u
Altitude |0.0

Wind Direction |285.0
Wind Direction |255.0
Wind Direction ’ZESII—
Wind Direction ’ZESII—
Wind Direction |265.0
Wind Direction |285.0
Wind Direction |285.0
Wind Direction |255.0
Wind Direction ’ZESII—
Wind Direction ’ZESII—

Speed ’..u—
Speed (20.0
Speed ’15”—




GENERAL  WINDOWS | ATC/DST AIRCRAFT TOOLS  SIMTOOL 18:46:56 O AIC OMULTI | ODSR ©)STARS | CJATM O VIEW m

Flight Deck Controls
ATC Plan View Displays
Aircraft Lists

Setup Panels v erowse | NOT_SET. I
Scena Browse | -~ -SFl— (] INITIALIZE

Analysis Views 4[

External Admin Tools » ] ' PROCESS VIEW COUNTDOWN; TIME == SRl START TIME: UTG > 18:46:56 [0 START START OVER

Internal Admin Tools " = I messages

Scenario Editor » ST pe——— %
Vﬂf Scenario Control CONTROLLINGEIOS) L] ACCESS RESTRICTED SYSUTC:  18:46:56

Others ]

CASCADE ALL VISIBLE WINDOWS Aircraft Use [ | arowse
Weather Use | Brawse

Script Use | Browse

Dynamic SectorBoundaries Use | Brcwse

EditBoundaries Use | Elwwse
Workload Use [ | Btowse
DataCollectionDirectory ~ Use [| | Bmwse
Corridors Use | Browse

Scenario Control

* Scenario bundles are created and loaded through the Scenario Control interface
* Scenario Control also used for starting and stopping simulation runs



MEALS Scenario Control o & x

Scenar' Browse | —MOT_SET_ Cowmavze [T
COUNTDOWN: TIME ==  |[RAGUEE STARTTIME: | ype 18:46:56 [ START START QVER

CONTROLLING HOST [] ACCESS RESTRICTED SYSUTC: 18:46:56

Aircraft Use [1| Scenario traffic file (.txt _ Browse |
Weather use [1| .\weather file M

Script Use | Python file (. used for scripted simulation events Browse

Dynamic SectorBoundaries Use [[1| Scripted sector boundaries (.txt Browse
EditBoundaries Use [1| Set of editable sector boundaries (.txt) Browse
Workload use [| Workload prompt setup file (windowssetu Browse
DataCollectionDirectory Use [] Where data will be Written Browse
Corridors Use [LI| Corridor definition file Browse

* Dependencies exist between local settings and the scenario bundle
* “Use” boxes must be checked for associated file to be distributed

* If not, whatever is defined in a position’s master configuration file will be
loaded

 When including convective weather, make sure proper path for .xml file is defined
in the weather setup file’s “Wx Selection” tab and checkbox is checked

* Ensure ADRSs are collecting data (if desired)



o [ | 3

[} 20110404_run24.scenario [} 20110405_run30.scenario [ 20110406_
[} 20110404_run25.scenario [ 20110405_run31.scenario ] 20110406_|
[} 20110404_run26.scenario [ 20110405_run32.scenario [ 20110407_
[} 20110404_run27.scenario [} 20110406_run33.scenario [ 20110407_
[} 20110405_run28.scenario [} 20110406_run34.scenario ] 20110407_
0

20110405_run29.scenario D 20110406_run35.scenario D 20110407_)

File Name: _201104047run24—.scenari0
Files of Type: | *.scenari

o ][

=AlY Scenario Control
File

;"""“';"|r Browse | Z\ExperimentsiCNS4iMacsScenariosiscenario_bundles|DatacollectionWeek2120110404_run24.scenario [y wmauzenaT |

COUNTDOWN: wE _ START TIME:

CONTROLLING HOST

Aircraft Use [vi
Weather Use [v]
Script Use [¥]
Dynamic SectorBoundaries Use [[]
EditBoundaries Use [
Workload Use [
DataCollectionDirectory  Use [v]

Corridors Use [

IR - vrrocRess | STARTOVER
SYSUTC:  23:58:59

Browse
Browse
Browse
Browse
Browse

Browse

s

* Bundles can be loaded through the File menu or Browse portal (as

shown)

* Ensure settings are correct. If ANY changes are made, make sure

file is saved



MACS Scenario Control Sl

Scenariol Browse | CrExperimentsiCorridorsiMacsScenariosiScenarioBundles\Run02.scenario [ INITIALIZED AT |L m
Ehan LB SUTIS | 00:00:00 STARTg 22:26:29 [ START (e'O‘u’ER

2220

CONTROLLING HOST 223 223000 (ISHES SYSUTC: 22:26:29

Aircraft Use [v] . ; ; os\Traffic\EinC_High_S3.fxt Browse

Weather Use V] 2% 2233 picorridors_Erro

=
o
&=

Script Use [] 23 22:3 _NOT_SET_|| Browse

Dynamic SectorBoundaries Use [_] 22:35 _NOT_SET_|| Browse
2236

EditBoundaries Use [ o _NOT_SET_|| Browse

Workload Use [¢ Z\Experimg . 38 plcorridors_warkload win tup|| Browse

DataCollectionDirectory  Use [ 223 rrido 02| Browse

Corridors Use [v| Z:\Experi 5 wide\corridors||  Browse

| Browse |
| Browse |
| Browse |
| Browse |
| Browse |
| Browse |
| Browse |
| Browse |

Check the “INITIALIZED AT” box to begin startup process

Select a desired and realistic start time through the “UTC” flyout
menus

Check the “START” box to distribute the bundle
A countdown will begin in the “TIME” window



During simulation possible tasks may be:

* Modify controller displays (colors of tools, datablock
layout, etc., bring up timelines)
* Restart station

— Wrong shortcut loaded initially
— Problems with displays

e Real time flight monitoring (XY Trajectory Panel)
* Assist pseudo pilots
* Delete aircraft



e Real Time AC Editing (duplicate, modify non-initialized, or
delete aircraft)

ACY Real Time AC Editing b %
Help 1/1 NoAircraffAtAlltxt
Execute Changes

Never Mind

execute all changes made since starting edit during the simulation or the last revert

Prepare to add copies of selected ac to simulation with modified time of entry
- orto Search

callsign | timeToEnter| atcType pe departureAi...|departureR...|destination... |landingRun...| filedRoute route startPointN... | targetWayp...|heading
0 B738 B738 TUS INOT_SET  |LAX |[LAX25L TUS...MZB......PEBLE.SH... 324538N/1... MZB 1277.59

* Real Time AC Display: prepare to delete aircraft)

SACS RealTime AC Display
Help 7/1 NoAircraftAtAlltxt

Prepare to add copies of selected ac to simulation with modified time of entry
Prepare to modify an ac in the simulation

Prepare to delete ac from simulation

ks tion...[landingR filedRout t tartPointN... [targetWayp...|headingT. ter Iati

5 Z anaingRun.. egroute route Starroin: argetvwwayp. eaainglar...|trueHeading atl’

Add to Selection with Rules LAX25L  TUS..MZB....PEBLE.SH..324538NM.. MZB 27750177 27618268 32.760
LAX25L _ [EWR/.MZ... |.PEBI 30246NA...PEBLE  |307.6556 3085556 |33.046

EBLE  [307.¢
1..|GRAMM 2209629

... |CATAW

1., ... |CATAW

‘ ] X Y | GRAMM. - \HEC ]
CRJ7 |sLc [NOT_SET X J.HEC...|.GRAMM. 44209NA... | GRAMM |216.68239 [218.17128 [34.702




Contact:
Jeff Homola jeffrey.rrhomola@nasa.gov (650)-604-4603
Michael Kupfer michael.kupfer@nasa.gov  (650)-604-4624




