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Airline	
  Opera+ons	
  Center	
  

•  An	
  airline	
  opera+ons	
  center	
  (AOC)	
  is	
  an	
  airline’s	
  global	
  
headquarters	
  for	
  aircra;	
  dispatchers	
  and	
  other	
  
personnel	
  	
  

•  Dispatchers	
  have	
  the	
  authority	
  to	
  originate	
  and	
  
terminate	
  flights	
  

•  They	
  generate	
  flight	
  plans	
  and	
  monitor	
  flights	
  
throughout	
  their	
  routes	
  

•  AOCs	
  also	
  provide	
  other	
  func+ons,	
  such	
  as	
  crew	
  
scheduling	
  

•  AOCs	
  may	
  be	
  referred	
  to	
  as	
  opera+ons	
  centers,	
  
opera+ons	
  control	
  centers,	
  network	
  opera+ons,	
  etc.	
  

2 



AOC	
  Posi+ons	
  

•  Dispatchers	
  
•  Opera+ons	
  Managers	
  
•  Traffic	
  Management	
  Unit	
  
•  Crew	
  Schedulers	
  
•  Maintenance	
  
•  Meteorologists	
  
•  Medical	
  Personnel	
  
•  (Customer	
  Service)	
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Dispatcher	
  Responsibili+es	
  
•  Dispatcher	
  monitors	
  mul+ple	
  flights	
  throughout	
  all	
  stages	
  

of	
  the	
  flight	
  plan	
  -­‐	
  from	
  pre-­‐flight	
  to	
  en	
  route	
  to	
  landing	
  
and	
  dispatch	
  cancella+on	
  or	
  re-­‐dispatch.	
  

•  The	
  pre-­‐flight	
  stage	
  is	
  when	
  the	
  dispatcher	
  determines	
  
the	
  weight	
  and	
  balance	
  of	
  the	
  aircra;,	
  the	
  most	
  op+mal	
  
route	
  to	
  fly,	
  and	
  calculates	
  the	
  fuel	
  required.	
  

•  The	
  en	
  route	
  stage	
  is	
  when	
  the	
  dispatcher	
  monitors	
  flight	
  
progress	
  and	
  issues	
  any	
  weather	
  or	
  safety	
  informa+on	
  
that	
  has	
  not	
  already	
  been	
  shared	
  with	
  the	
  flight	
  deck.	
  

•  Convec+ve	
  or	
  winter	
  storm	
  development	
  as	
  well	
  as	
  any	
  
FAA	
  traffic	
  management	
  ini+a+ves	
  are	
  some	
  of	
  the	
  
informa+on	
  that	
  may	
  be	
  shared	
  with	
  the	
  flight	
  deck.	
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Dispatcher	
  Worksta+on	
  

•  Le;	
  Screen:	
  Tails	
  management	
  
•  Middle	
  Screen:	
  Flight	
  Planning,	
  
general	
  informa+on,	
  or	
  Aircra;	
  
Communica+ons	
  Addressing	
  and	
  
Repor+ng	
  System	
  (ACARS)	
  
messaging	
  

•  Right	
  Screen:	
  Weather,	
  flight	
  
tracking,	
  or	
  any	
  per+nent	
  
informa+on	
  

•  A	
  phone/air-­‐ground	
  radio	
  is	
  
available	
  to	
  receive	
  and	
  dial	
  calls	
  
to	
  other	
  personnel	
  in	
  the	
  building	
  
and	
  pilots	
  at	
  the	
  airports	
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•  Virgin	
  America	
  uses	
  a	
  Sabre	
  
Airline	
  Solu+ons	
  program	
  
to	
  track	
  all	
  of	
  their	
  flights	
  

•  Allows	
  users	
  to	
  visually	
  
track	
  crews,	
  maintenance,	
  
aircra;	
  assignments,	
  
passenger/cargo	
  loads	
  

	
  

Dispatcher	
  Tails	
  Management	
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•  All	
  of	
  these	
  items	
  are	
  sent	
  
to	
  the	
  pilot	
  for	
  review	
  and	
  
sign-­‐off	
  

	
  

Dispatcher	
  Release	
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Dispatch	
  Release	
  

•  The	
  dispatcher	
  prepares	
  a	
  dispatch	
  release	
  for	
  the	
  upcoming	
  
flight	
  (at	
  Virgin	
  America	
  they	
  prepared	
  releases	
  up	
  to	
  one	
  
hour	
  in	
  advance).	
  

•  Both	
  the	
  captain	
  of	
  the	
  flight	
  and	
  the	
  dispatcher	
  must	
  sign	
  the	
  
dispatch	
  release	
  for	
  it	
  to	
  be	
  valid.	
  

•  Dispatch	
  release	
  includes	
  all	
  per+nent	
  informa+on	
  (e.g.,	
  
takeoff	
  and	
  des+na+on	
  alternate	
  airports,	
  per+nent	
  weather,	
  
minimum	
  equipment	
  list	
  (MEL)	
  items).	
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Dispatcher	
  Workload	
  

•  20-­‐40+	
  flights	
  before	
  relief	
  dispatcher	
  arrives	
  
•  Relief	
  dispatcher	
  takes	
  flights	
  from	
  all	
  on-­‐duty	
  

dispatchers	
  
•  Relief	
  dispatch	
  assumes	
  responsibility	
  for	
  opera+onal	
  

control	
  of	
  flights	
  that	
  are	
  in	
  mul+ple	
  stages	
  of	
  
progress	
  

•  Day	
  shi;:	
  ~50	
  flights	
  between	
  four	
  dispatchers	
  (~13	
  
flights	
  each)	
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•  All	
  own	
  airline	
  flights	
  are	
  
displayed	
  as	
  well	
  as	
  any	
  
turbulence	
  or	
  weather	
  	
  	
  

•  Other	
  airlines	
  flights	
  can	
  be	
  
presented	
  	
  

	
  

Weather 
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Crew	
  Scheduling	
  

•  Handles	
  coordina+on	
  of	
  aircra;	
  crews	
  
•  Monitors	
  the	
  duty	
  +me	
  of	
  crew	
  members	
  and	
  

adjusts	
  crews	
  accordingly	
  
•  Pilots	
  have	
  limited	
  amounts	
  of	
  hours	
  they	
  can	
  

work	
  in	
  a	
  week,	
  a	
  month,	
  or	
  a	
  year	
  
•  Relays	
  any	
  crew	
  delay	
  informa+on	
  to	
  the	
  

appropriate	
  dispatcher	
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Maintenance	
  	
  

•  Responsible	
  for	
  scheduling	
  maintenance	
  at	
  the	
  airport	
  
•  Uses	
  Minimum	
  Equipment	
  List	
  (MEL)	
  for	
  each	
  type	
  of	
  

aircra;	
  in	
  the	
  fleet	
  
•  Receives	
  messages	
  from	
  dispatch	
  and	
  pilots	
  about	
  MEL	
  

items	
  
•  Has	
  a	
  direct	
  line	
  to	
  the	
  pilot	
  if	
  troubleshoo+ng	
  needed	
  

on	
  flight	
  deck	
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•  This	
  list	
  tells	
  maintenance	
  
that	
  the	
  flight	
  will	
  be	
  safe	
  
to	
  con+nue,	
  depending	
  on	
  
condi+ons	
  

	
  

Minimum	
  Equipment	
  List	
  
for	
  Maintenance	
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Traffic	
  Management	
  Unit	
  

•  The	
  AOC	
  Traffic	
  Management	
  Unit	
  watches	
  the	
  Na+onal	
  
Airspace	
  System	
  closely	
  to	
  monitor	
  delays	
  and	
  holding	
  
programs	
  being	
  implemented	
  that	
  would	
  impact	
  the	
  airline	
  

•  Provides	
  liaison	
  with	
  the	
  Federal	
  Avia+on	
  Administra+on	
  
(FAA)	
  

•  Delay	
  informa+on	
  is	
  processed	
  and	
  passed	
  to	
  the	
  dispatcher	
  
for	
  each	
  flight	
  impacted	
  

•  This	
  posi+on	
  may	
  be	
  combined	
  with	
  the	
  meteorology	
  posi+on	
  
in	
  some	
  AOC	
  layouts	
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Virgin	
  America	
  AOC	
  

Dispatchers	
  

Maintenance,	
  Crew	
  Scheduling	
  

Status	
  Informa+on	
  Area	
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United	
  
Airlines	
  

American	
  
Airlines	
  

Other	
  Airline	
  Control	
  Centers	
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Medical	
  Personnel	
  

•  Answer	
  any	
  calls	
  regarding	
  in-­‐flight	
  medical	
  
emergencies	
  

•  Doctors	
  are	
  on-­‐call	
  to	
  help	
  with	
  any	
  situa+on	
  dealing	
  
with	
  passengers	
  and	
  flight	
  crew	
  health	
  

•  All	
  calls	
  are	
  done	
  via	
  phone	
  and	
  passed	
  to	
  the	
  
appropriate	
  dispatcher	
  and	
  flight	
  

•  Dispatcher	
  mediates	
  the	
  calls	
  between	
  medical	
  and	
  
the	
  flight	
  deck	
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• AOC	
  automa+on	
  
-  Applied	
  advanced	
  “cogni+ve	
  compu+ng”	
  systems	
  

to	
  airline	
  opera+ons	
  
-  Objec+ve	
  was	
  to	
  improve	
  access	
  to	
  documents	
  

(e.g.,	
  FAA	
  Regula+ons,	
  airline	
  procedures,	
  etc.)	
  and	
  
Internet	
  resources	
  

• Winter	
  weather	
  opera+ons	
  
-  Developing	
  automa+on	
  tool	
  to	
  improve	
  airport	
  

opera+ons	
  during	
  winter	
  storms	
  
-  Objec+ve	
  is	
  to	
  reduce	
  cancela+ons	
  and	
  delays	
  due	
  

to	
  winter	
  weather	
  
• Created	
  AOC	
  laboratory	
  to	
  support	
  research	
  
-  At	
  NASA	
  Ames	
  in	
  the	
  Human	
  Systems	
  Integra+on	
  

Division	
  
	
  
	
  

NASA	
  Research	
  Areas	
  



Airline	
  Opera+ons	
  Research	
  	
  
Group	
  (AORG) 



•  Contracted	
  with	
  IBM	
  for	
  a	
  feasibility	
  study	
  to	
  apply	
  
Watson	
  to	
  support	
  the	
  AOC	
  

•  Delivered	
  report	
  in	
  December	
  2015	
  	
  
•  Report	
  outlines	
  how	
  Watson	
  could	
  be	
  applied	
  to	
  the	
  
AOC	
  to	
  improve	
  access	
  to	
  and	
  interpreta+on	
  of	
  the	
  
large	
  amounts	
  of	
  data	
  needed	
  by	
  dispatchers	
  and	
  other	
  
airline	
  personnel	
  

	
  

Cogni+ve	
  Compu+ng	
  



Cogni+ve	
  Compu+ng	
  
•  Cogni+ve	
  compu+ng	
  systems	
  are	
  trained	
  using	
  ar+ficial	
  
intelligence	
  and	
  machine	
  learning	
  algorithms	
  to	
  sense,	
  predict,	
  
infer	
  and,	
  in	
  some	
  ways,	
  think	
  

•  They	
  can	
  process	
  natural	
  language	
  and	
  unstructured	
  data	
  and	
  
learn	
  by	
  experience,	
  much	
  in	
  the	
  same	
  way	
  humans	
  do	
  

•  They	
  help	
  human	
  experts	
  make	
  beger	
  decisions	
  by	
  penetra+ng	
  
the	
  complexity	
  of	
  “Big	
  Data”	
  

•  Cogni+ve	
  compu+ng	
  systems	
  improve	
  over	
  +me	
  as	
  they	
  build	
  
knowledge	
  and	
  learn	
  a	
  domain	
  

•  By	
  using	
  visual	
  analy+cs	
  and	
  data	
  visualiza+on	
  techniques,	
  
cogni+ve	
  computers	
  display	
  data	
  in	
  a	
  visually	
  compelling	
  way	
  
that	
  enlightens	
  humans	
  and	
  helps	
  them	
  make	
  decisions	
  

•  IBM	
  has	
  already	
  developed	
  and	
  demonstrated	
  cogni+ve	
  
compu+ng	
  in	
  industry	
  and	
  medicine	
  

The above is quoted from: http://www.research.ibm.com/cognitive-computing 



Winter	
  Weather	
  

•  Developing	
  the	
  “Flight	
  Awareness	
  Collabora+on	
  
Tool”	
  (FACT)	
  

•  Concentrates	
  informa+on	
  about	
  winter	
  weather	
  events	
  
on	
  one	
  display	
  

•  Includes	
  predic+ve	
  tools	
  
•  Supports	
  collabora+on	
  between	
  AOC,	
  air	
  traffic	
  control,	
  
airport	
  authority,	
  and	
  de-­‐icing	
  operators	
  

•  User	
  interface	
  designed	
  completed	
  and	
  web-­‐based	
  
prototype	
  ready	
  

•  User	
  group	
  at	
  Detroit	
  airport	
  
•  Space	
  Act	
  Agreement	
  with	
  Virgin	
  America	
  to	
  support	
  
FACT	
  evalua+on	
  
-  Backup	
  AOC	
  located	
  at	
  NASA	
  Ames	
  

	
  



FACT	
  Informa+on	
  
• Weather	
  status	
  and	
  forecasts	
  
•  Repor+ng	
  of	
  runway	
  closures	
  for	
  snow/ice	
  treatment	
  
•  Runway	
  braking	
  ac+on	
  
•  Visual	
  display	
  of	
  surface	
  traffic	
  movement	
  at	
  airport	
  
•  Hourly	
  arrival	
  and	
  departure	
  rates	
  
•  Airport	
  runway	
  configura+on	
  
•  De-­‐icing	
  areas	
  
•  No+ces	
  to	
  Airmen	
  
•  Field	
  condi+ons	
  
•  FAA	
  Opera+onal	
  Informa+on	
  System	
  
•  Avia+on	
  Digital	
  Data	
  Service	
  icing	
  informa+on	
  
•  Runway	
  visual	
  range	
  
•  Tracking	
  of	
  arrival	
  flights	
  in	
  en	
  route	
  airspace	
  

	
  

	
  



FACT	
  User	
  Interface	
  Design	
  



FACT	
  User	
  Interface	
  Design	
  



Primary	
  Map	
  View	
  



Surface	
  Map	
  View	
  



Informa+on	
  View	
  



Informa+on	
  View	
  



Communica+on	
  View	
  



Communica+on	
  View	
  



FACT	
  Implementa+on	
  
•  FACT	
  is	
  a	
  web-­‐based	
  applica+on	
  
•  Receives	
  JAVA	
  messages	
  from	
  the	
  FAA	
  System	
  Wide	
  
Informa+on	
  Management	
  (SWIM)	
  data	
  repository	
  

•  Surface	
  movement	
  data	
  are	
  from	
  ASDE-­‐X	
  
•  Data	
  are	
  acquired	
  from	
  web	
  pages	
  and	
  tailored	
  for	
  the	
  
Informa+on	
  View	
  

•  Predic+ve	
  tools	
  will	
  be	
  built	
  into	
  FACT	
  
•  First	
  one	
  competed	
  is	
  Metron’s	
  Winter	
  Weather	
  
Airport	
  Capacity	
  Model	
  (WWACM)	
  
-  Predicts	
  changes	
  in	
  airport	
  departure	
  rates	
  from	
  

weather	
  reports	
  

	
  



WWACM	
  

WWACM for BOS for February 16, 2013 



WWACM	
  

The 77 airports included in WWACM 



FACT	
  WWACM	
  Design	
  



FACT	
  Prototype	
  



FACT	
  Prototype	
  



FACT	
  Prototype	
  



FACT	
  Prototype	
  



FACT	
  Prototype	
  



FACT	
  Progress	
  

• Web-­‐based	
  prototype	
  will	
  be	
  completed	
  by	
  the	
  end	
  of	
  
September	
  2016	
  

•  Plan	
  to	
  demonstrate	
  FACT	
  to	
  airlines	
  and	
  airports	
  to	
  
seek	
  feedback	
  

• Will	
  make	
  modifica+ons	
  and	
  improvements	
  
•  FACT	
  plalorm	
  will	
  be	
  used	
  to	
  host	
  automa+on	
  tools	
  
(e.g.,	
  predic+ng	
  airport	
  capacity,	
  managing	
  snow	
  
removal)	
  

•  Create	
  AOC	
  simulator	
  at	
  NASA	
  Ames	
  to	
  evaluate	
  FACT	
  
•  Evaluate	
  FACT	
  in	
  opera+onal	
  semngs	
  
	
  



NASA/Industry	
  Collabora+on	
  

• Held	
  an	
  Airline	
  Opera+ons	
  Workshop	
  at	
  NASA	
  Ames	
  
in	
  August	
  2016	
  
-  Around	
  200	
  agendees	
  
-  Focused	
  on	
  NASA,	
  FAA,	
  and	
  private	
  sector	
  innova+ons	
  to	
  

support	
  the	
  airlines	
  (AOC	
  and	
  flight	
  deck)	
  
-  Iden+fied	
  gaps	
  where	
  research	
  is	
  needed	
  
-  Formed	
  partnerships	
  with	
  airline	
  industry	
  
-  Focus	
  on	
  the	
  airlines	
  and	
  airline	
  so;ware	
  vendors	
  

• Research	
  themes	
  
-  AOC	
  simula+on	
  
-  Display/system	
  prolifera+on	
  

	
  



AORG	
  Plans	
  
•  FACT	
  could	
  be	
  an	
  example	
  of	
  how	
  to	
  integrate	
  
informa+on	
  for	
  a	
  specific	
  task	
  

•  FACT	
  could	
  be	
  a	
  good	
  plalorm	
  for	
  automa+on	
  tools	
  
•  Currently	
  exploring	
  how	
  to	
  integrate	
  and	
  display	
  a	
  
wider	
  range	
  of	
  informa+on	
  for	
  the	
  dispatcher	
  

	
  


