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Applied	
  Soar	
  Agents	
  

•  Agents	
  developed	
  for	
  DoD	
  projects,	
  for	
  which:	
  
•  ApplicaFon	
  of	
  Soar	
  is	
  the	
  emphasis	
  of	
  research/development	
  of	
  Soar	
  
•  Primary	
  design	
  and	
  implementaFon	
  goal	
  of	
  Soar	
  programs	
  is	
  to	
  meet	
  
applicaFon-­‐specific	
  reasoning	
  and	
  behavior	
  generaFon	
  requirements	
  

•  General	
  emphasis	
  of	
  this	
  talk	
  is	
  on	
  reasoning	
  agents	
  that	
  interact	
  as	
  role	
  
players	
  in	
  some	
  DoD	
  simulaFon	
  environment	
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General	
  Highlights	
  

•  There	
  conFnues	
  to	
  be	
  interest	
  in	
  applied	
  (in	
  contrast	
  to	
  research)	
  systems	
  
that	
  use	
  Soar	
  agents	
  

•  Soar	
  conFnues	
  to	
  demonstrate	
  advantages	
  for	
  certain	
  types	
  of	
  applied,	
  
interacFve	
  systems	
  

•  PotenFal	
  transiFon	
  of	
  some	
  applied	
  Soar	
  agents	
  to	
  actual	
  DoD	
  programs	
  
•  Significant	
  amounts	
  of	
  reuse	
  across	
  agents	
  and	
  development	
  of	
  new,	
  
reusable	
  rule	
  sets	
  and/or	
  paRerns	
  

•  Soar	
  9	
  mechanisms	
  beginning	
  to	
  move	
  into	
  the	
  mainstream	
  
•  Improving	
  focus	
  on	
  when	
  and	
  where	
  to	
  use	
  Soar	
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Points	
  of	
  emphasis	
  for	
  Soar	
  applica;ons	
  

•  The	
  integrated	
  cogniFve/reasoning	
  capabiliFes	
  in	
  Soar	
  provide	
  an	
  
engineering	
  advantage	
  in	
  situaFons	
  where:	
  
•  Integrated	
  knowledge,	
  reasoning,	
  and	
  experFse	
  are	
  necessary	
  to	
  the	
  
capability	
  to	
  manage	
  the	
  large	
  number	
  of	
  special	
  cases	
  and	
  excepFons	
  

•  Knowledge-­‐based	
  reasoning	
  can	
  generate	
  decisions,	
  acFons,	
  and	
  
expectaFons,	
  and	
  evaluate	
  alternaFve	
  hypotheses	
  	
  
•  that	
  are	
  highly	
  situaFon	
  dependent	
  	
  
•  that	
  change	
  fluidly	
  as	
  the	
  dynamics	
  of	
  a	
  situaFon	
  unfold	
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IRM-­‐CGF	
  

•  Naval	
  ship	
  recovery	
  management	
  simulator	
  
•  SimulaFon	
  of	
  weapons,	
  damage,	
  fire,	
  smoke,	
  flooding	
  effects	
  on	
  ships	
  
•  Crew	
  members	
  modeled	
  with	
  “omniscient”	
  hierarchical	
  task	
  decomposiFons,	
  
implemented	
  in	
  TCL	
  

•  Use	
  of	
  Soar	
  
•  No	
  reimplementaFon	
  of	
  exisFng	
  task	
  hierarchies	
  in	
  TCL	
  
•  Soar	
  code	
  provides	
  higher-­‐level	
  situaFon	
  understanding	
  and	
  decision	
  
making,	
  using	
  TCL	
  tasks	
  as	
  primiFves	
  

•  Soar	
  code	
  also	
  monitors	
  progress	
  of	
  TCL	
  tasks	
  and	
  interrupts	
  where	
  
appropriate	
  

•  Soar	
  agents	
  are	
  not	
  “omniscient”	
  and	
  so	
  must	
  reason	
  about	
  aRenFon,	
  
situaFon	
  understanding,	
  and	
  communicaFon	
  using	
  ship	
  comm	
  channels	
  and	
  
chains	
  of	
  command	
  

•  Simple	
  set	
  of	
  iniFal	
  prototype	
  agents	
  under	
  development	
  
•  Significant	
  reuse	
  of	
  code	
  “libraries”	
  from	
  other	
  projects	
  
•  “NGS-­‐extra-­‐lite”	
  goal	
  handling	
  
•  RecepFon	
  and	
  processing	
  of	
  incoming	
  messages	
  
•  Delayed/synchronous	
  response	
  generaFon	
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NSS-­‐CGF	
  

•  Naval	
  Ship	
  SimulaFon	
  –	
  simulaFon	
  of	
  fleet	
  operaFons	
  and	
  command	
  decision	
  making	
  
•  SimulaFon	
  of	
  individual	
  ships	
  and	
  aircrab	
  
•  Each	
  vehicle	
  has	
  a	
  set	
  of	
  reacFve	
  tasks	
  associated	
  with	
  it	
  

•  No	
  interrupFbility,	
  no	
  learning,	
  only	
  very	
  simple	
  reacFvity	
  and	
  situaFon	
  understanding,	
  
no	
  teamwork	
  

•  Use	
  of	
  Soar	
  
•  Model	
  various	
  command	
  roles	
  for	
  ships	
  in	
  the	
  fleet	
  
•  Management	
  of	
  invesFgaFon	
  and	
  engagement	
  of	
  threats,	
  with	
  variaFons	
  including:	
  

•  Reinforcement	
  learning	
  about	
  decoy	
  tracks	
  
•  Teamwork	
  modeling	
  to	
  allocate	
  engagement	
  resources	
  
•  CogniFve	
  load	
  modeling,	
  to	
  demonstrate	
  errors	
  under	
  high	
  load	
  
•  SituaFon	
  understanding	
  and	
  interrupFble	
  adapFve	
  reasoning	
  

•  Simple	
  set	
  of	
  prototype	
  agents	
  for	
  each	
  type	
  of	
  capability	
  
•  Developing	
  reusable	
  “libraries”	
  for	
  message	
  processing	
  and	
  delayed	
  response	
  handling	
  
•  July	
  workshop	
  and	
  tutorial	
  in	
  San	
  Diego,	
  targeFng	
  DoD	
  and	
  Defense	
  Contractor	
  users	
  
(and	
  potenFal	
  users)	
  of	
  NSS	
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Command & Control
• Initial Plans at Force, Mission & Unit 

levels
• ROE-constrained Tactics & Force 

Redirection
• Actions based on CDR’s perception 

of True State

CDR’s Tactical Picture
• Data Fusion and Tracking 

algorithms, with BDA
• Picture generated based on received 

information – varies with platform 
and CDR

True System State
• Dynamic evolution of all forces 

locations, status, vulnerabilities
• Interaction effects at the force, 

platform and systems levels
• Comms at the message/network/link 

level among platforms and facilities

ISR & Tactical Sensors
•Threat/ target detectable signatures
•Sensor types/models
•Individual sensor detections
•Intel reports (incl. uncertainties)
•BDA reports

Traceable Results: Force-on-force Measures of Effectiveness (MOEs)
Systems level Measures of Performance (MOPs)



ESPRIT	
  

•  GeneraFon	
  of	
  expectaFons,	
  predicFon	
  of	
  intent,	
  and	
  appropriate	
  reacFon	
  
for	
  autonomous	
  air	
  vehicles	
  in	
  the	
  terminal	
  area	
  of	
  operaFons	
  

•  Customer	
  currently	
  wants	
  focus	
  on	
  cogniFve	
  capabiliFes	
  developed	
  in	
  
simulaFon	
  
•  Working	
  relaFonship	
  with	
  Dr.	
  Ella	
  Atkins	
  to	
  target	
  actual	
  vehicles,	
  if	
  
possible	
  

•  SimJr	
  as	
  simulaFon	
  pladorm	
  for	
  research,	
  development,	
  and	
  evaluaFon	
  
•  Use	
  of	
  Soar	
  
•  AdapFng	
  Soar-­‐based	
  Schema	
  Engine	
  (previously	
  seen	
  in	
  projects	
  for	
  
cultural	
  reasoning	
  and	
  air	
  traffic	
  control)	
  

•  Extending	
  Schema	
  Engine	
  to	
  handle	
  mulFple	
  agents	
  simultaneously	
  and	
  
to	
  parameterize	
  to	
  different	
  situaFons	
  (geography,	
  physical	
  pladorm)	
  

•  Future	
  plans	
  to	
  incorporate	
  Soar	
  implementaFon	
  of	
  “ExplanaFon	
  Based	
  
Learning	
  of	
  Correctness”	
  (knowledge-­‐patch	
  learning	
  mechanism)	
  

•  Project	
  cited	
  in	
  the	
  popular	
  press	
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RedRef	
  

•  A	
  portable,	
  authorable	
  pracFce	
  environment	
  for	
  internaFonal	
  parFcipants	
  
which	
  will	
  allow	
  them	
  to	
  rehearse	
  Red	
  Flag	
  flight	
  domesFcs	
  

•  Self-­‐contained,	
  deployable	
  product	
  with	
  SimJr	
  and	
  Soar	
  at	
  the	
  core	
  
• Major	
  goals	
  are	
  system	
  portability,	
  content	
  authoring,	
  and	
  sufficient	
  level	
  
of	
  realism	
  for	
  useful	
  rehearsal	
  

•  Use	
  of	
  Soar	
  
•  Fully	
  autonomous	
  friendly	
  and	
  enemy	
  syntheFc	
  aircrab	
  using	
  TacAir-­‐
Soar	
  and	
  new	
  enhancements	
  

•  AdaptaFon	
  of	
  Schema	
  Engine	
  to	
  detect	
  and	
  anFcipate	
  violaFons	
  and	
  
provide	
  instant	
  feedback	
  to	
  the	
  pilot	
  

•  Integrated	
  speech	
  recogniFon	
  and	
  generaFon	
  via	
  SoarSpeak	
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Tiger	
  Board	
  

•  Scenario	
  composiFon	
  tool	
  for	
  airspace	
  management	
  training	
  
•  Easy	
  authoring	
  of	
  robust	
  new	
  training	
  content	
  
•  RealisFc	
  and	
  correct	
  interacFon	
  of	
  syntheFc	
  aircrab	
  with	
  air-­‐traffic	
  control	
  
trainees	
  

•  Use	
  of	
  Soar	
  
•  Smart	
  Interface	
  Device	
  (using	
  Schema	
  Engine)	
  to	
  task	
  syntheFc	
  aircrab	
  
(Soar	
  and	
  non-­‐Soar)	
  with	
  varying	
  autonomous	
  capabiliFes	
  

•  Helo-­‐Soar	
  agent	
  provides	
  some	
  aircrab	
  behaviors	
  
•  InvesFgaFng	
  transiFon	
  to	
  the	
  Army’s	
  TacFcal	
  Airspace	
  IntegraFon	
  
System,	
  to	
  support	
  training	
  (tentaFve	
  program	
  start	
  in	
  2012)	
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Summary	
  

•  Gold	
  
•  ConFnued	
  demand	
  for	
  applied	
  Soar-­‐based	
  agents	
  
•  Making	
  gradual	
  in-­‐roads	
  to	
  “prime	
  Fme”	
  
•  Fair	
  degree	
  of	
  reuse	
  across	
  systems,	
  making	
  systems	
  more	
  cost	
  effecFve	
  
to	
  build	
  

•  StarFng	
  to	
  use	
  Soar	
  9	
  features	
  
•  Coal	
  
•  Haven’t	
  yet	
  used	
  semanFc	
  or	
  episodic	
  memories	
  in	
  an	
  applied	
  agent	
  
•  Some	
  applicaFons	
  remain	
  simple	
  prototypes	
  
•  Some	
  reusable	
  code	
  units	
  have	
  not	
  yet	
  been	
  “packaged	
  up”	
  
•  Some	
  “unapproved”	
  uses	
  of	
  Soar,	
  for	
  the	
  sake	
  of	
  engineering	
  
•  Heavy	
  use	
  of	
  NGS,	
  no	
  use	
  of	
  UM-­‐style	
  goals	
  
•  But	
  see	
  other	
  talk	
  on	
  this	
  topic	
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