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  Theme of symposium so far: what is language about!
–  How to understand language in terms of images/video/action!
–  How to understand images/video/action as language!

  Also important!
–  Who is communicating !
–  to whom, !
–  why, !
–  under what conditions!
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USC-ICT Conversational virtual humans!

Question!
Answering!
Characters!

Transitioned!
Training!
Systems!

Multi-party Negotiation!

Dr. Perez!
SASO-ST, !
SASO-EN!

Elder-Al-
Hassan!

SASO-EN!

Natural 
Language 
Dialogue!

Processing!

SGT 
Blackwell!

SGT, Medic!
Mission Rehearsal 

Exercise! Ahmad Wani !
Sudan Info,!

Staff Ride Guide!
Activeworlds!

Amani & 
Mohammed!

Tactical Questioning!

IOTA JFETS 
Call for Fire!

DARPA Deep Green!
COA input!

Mission-related!
Military Dialogue!

SDO LT 
Moleno!

Second Life!
Virtual Guide!

Boston Museum 
of Science Twins!

SGT Star!

Justin & Justina!
Virtual Patients! Utah, Harmony & Rio!

Gunslinger!

SimCoach!

Group Conversation!
Characters!

Hassan!
Tactical Questioning!

C3IT!
Cultural training!
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Dialogue Genres for ICT Dialogue Agents!

  Branching Narrative (INOTS/ELITE)!
–  Limited choices linked to learning objectives!

  Question-answering characters 
(Sgt Star, Twins)!
–  Be interviewed!
–  Respond in character !

  Helpful Interviewer (Simcoach/
SimSensei)!

–  Information state!
–  Dialogue routines!

  Hybrid Story (Gunslinger, CHAOS)!
–  Different modes at different choice points!

  Transaction Dialogue (Radiobots)!
–  Exchange information!
–  Perform requested service !

  Bargaining Dialogue (TACQ, 
Deception detection)!

–  Beliefs, Goals, Policies!
–  Deceptive & Uncooperative Behavior!

  Negotiation (MRE, SASO)!
–  Assess alternative actions!
–  Negotiation strategies !
–  Coming to agreement  !

  Background (MRE, Vigor)!
–  Group conversation simulation!
–  Personality and cultural influence 

on behavior!

  Mediated Conversation 
(Transonics, CHAOS, Deep Green)!
–  IUI for backend!
–  Translator!
–  Moderator!
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Speech act distribution (Traum 2000 Journal of Semantics)!

  Frequency of understanding and answer acts, within tasks, across 
subject populations!
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Semantics is Hard: ! Free Range Chickens!
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What is free range mayonnaise?!
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What is free range mayonnaise?!

mayonnaise made from free range eggs 

!
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So, what are free range eggs?!

eggs from free range chickens 
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What about “free range tuna salad”?!

  What is “free range”?!
–  The salad?!
–  The tuna?!
–  The mayo !

 eggs  !
chicken?!
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Prior Work: Larson 87!
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“The Elk is called Erik”!
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“The Elk is called Erik”!
Wapiti?! Europe! Elk!

Elk! America! Moose!
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What is it?!

Moose 

Or Elk? 
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!

Elk Crossing!

!
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Zebra Crossing!

!

!
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Pelican Crossing!

!

!

!

!
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There are currently five types of formal pedestrian crossings used in the United Kingdom 
ZEBRA crossings are marked by black and white painted strips across the road and 
flashing amber beacons. 
PELICAN crossings have red/amber/green signals facing drivers, and red man/green 
man signal heads on the opposite side of the road to the pedestrians waiting to cross. 
A pedestrian push button unit operates these.  
PUFFIN crossings differ from Pelican crossings as they do not have a flashing green 
man/flashing amber signal. The overall crossing time is established each time by on-
crossing pedestrian detectors.  
TOUCAN crossings are designed for both pedestrians and cyclists and are typically 
used adjacent to a cycle-path (Cyclists are not allowed to cross the road using Zebra, 
Pelican or Puffin crossings). There is a green cycle symbol alongside the green man.  
PEGASUS crossings are similar to Toucan crossings but have a red/green horse 
symbol and higher mounted push buttons to allow horse riders to cross.  
- See more at: http://www.devon.gov.uk/index/transportroads/traffic/
pedestrian_crossings/types_of_pedestrian_crossings.htm#sthash.t1hUk8uJ.dpuf 

Types of pedestrian crossings in the UK!



21!

Semantics is hard,…. But is it necessary!

  Only Sometimes!!
  Pragmatics is the key.!

  Clark & Wilkes-Gibbs ʻ86: Grounding 
Criterion:!

–  Contributor and partners mutually believe that 
partners  understood contributor to a degree 
sufficient for the current purposes!
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Character information state!
and personality model Group Conversation: 

A new character joins the 
conversation!

Believable group conversation simulation (Jan & Traum AAMAS 2007)!
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“Interfaces” (Twins) exhibit at Boston Museum of 
Science (Swartout et al IVA 2010, Traum et al 2012)!
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DCAPS SimSensei!
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MRE (2001) 
SASO (2004) 

SASO-EN (2007) 

Virtual Human Negotiation: Capability-advancing prototypes!

Decision-making 
 

Non-cooperative 
Negotiation 

Multi-party negotiation Persuasion and Conflict resolution 

MRE (2003) 

Multi-party Interaction 
 

SASO-4 (2011) 
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Misison Rehearsal Exercise: How to answer?!

Descriptions of Events that 
happened here (that SGT 
knows about): 

You just drove up, sir. 
I assembled the troops at the 
rendezvous point. 
The medic started treating the 
boy. 
We got out of our humvees. 
There was an accident.  
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Misison Rehearsal Exercise: How to answer?!

Use Recency: 
You just drove up, sir. 
I assembled the troops at the 
rendezvous point. 
The medic started treating the 
boy. 
We got out of our humvees. 
There was an accident.  
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Misison Rehearsal Exercise: How to answer?!

Eliminate Common Knowledge: 
You just drove up, sir. 
I assembled the troops at the 
rendezvous point. 
The medic started treating the 
boy. 
We got out of our humvees. 
There was an accident.  
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Misison Rehearsal Exercise: How to answer?!

Use Emotional appraisal model 
(highest concern): 

You just drove up, sir. 
I assembled the troops at the 
rendezvous point. 
The medic started treating the 
boy. 
We got out of our humvees. 
There was an accident.  
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Environment 

Natural  
Language 

Understanding 

Speech 
Recognition 

Non-Verbal 
Behavior 

Generator 

Smartbody 
Procedural 

Animation Planner 

Speech 
Synthesis 

Natural  
Language 

Generation 

Dialog   
Manager 

Emotion 
Model Task Planner 

Body and  
Affective State 
Management 
(e.g., Gaze) 

Body 

Mind 

Real Environment 

Vision 
Recognition 

 
Perception 

Rendered  
Game Engine 

Domain 
Specific 

Knowledge 

Domain 
Independent 
Knowledge 

World 
State 

Protocol 

Knowledge 
Management Intelligent Cognitive Agent 

SASO Vhuman Architecture 
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Information State Model!
Layer! Info State Components! Dialogue Acts!
Contact! Participant contact! Make-contact, break-contact!

attention! Participant focus! Show, request, accept!
conversation! Conversation, topic,  

participants!
Start-conversation, end-conversation, confirm-
start, deny-start, identify-topic, join, leave!

Turn-taking! Conversation turn! Take-turn, keep-turn, hold-turn, release-turn, 
assign-turn!

initiative! Conversation initiative! Take-initiative, release-initiative!

grounding! Conversation CGUs! Initiate, continue, acknowledge repair, cancel, 
request-repair !

Core! Social State (obligations, 
commitments, trust) 
Conversation QUD, 
Negotiation, CGU contents!

Forward: assert, info-req, order, request, thank, 
greeting, closing, express, check, suggest, 
promise, offer, apology, encourage, accuse, 
intro-topic, avoid!
Backward: accept, reject, address, answer, 
divert, counterpropose, hold, check, clarify-
parameter, redirect!
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Focus=1!
Lt: U9 “secure a landing zone”!
Committed(lt,7,sgt), 7 authorized, Obl(sgt,U9)!
Sgt: U10 “sir first we should secure the assembly area”!
Disparaged(sgt, 7,lt), endorsed(sgt,2.lt), grounded(U9)!
Lt: U11“secure the assembly area”!
Committed(lt,2,sgt), 2 authorized, Obl(sgt,U11),grounded(U10)!
Sgt: U12“understood sir”!
Committed(sgt,2,lt), grounded(U11), Push(2,focus)!
Goal7:Announce(2,{1sldr,2sldr,3sldr,4sldr})!
Goal8: Start-conversation(sgt, ,{1sldr,2sldr,…},2)!
      Goal8 -> Sgt: U21 “Squad leaders listen up!”!
      Goal7 -> Sgt: U22 “give me 360 degree security here”!
      Committed(sgt,2,{1sldr,2sldr,3sldr,4sldr})!
Push(3, focus)!
      Goal9:authorize 3!
      Goal9 ->  Sgt:U23“1st squad take 12-4”!
      Committed(sgt,3, {1sldr,2sldr,3sldr,4sldr}), 3 authorized!
Pop(3), Push(4)!
      Goal10: authorize 4!
      Goal10 -> Sgt: U24“2nd squad take 4-8”!
      Committed(sgt,4,{1sldr,2sldr,3sldr,4sldr}), 4 authorized!
Pop(4)!
    …!
      A10: Squads move!
      Grounded(U21-U26)!
      ends conversation about 2, Happened(2)!
Push(7,Focus)!

Sgt’s Negotiation Behavior 
Render Aid 

Secure Area 

Secure 12-4 

Secure 8-12 Secure Accident 

Secure 4-8 

Squads in area 
A=Lt,  R=Sgt 

A=Sgt,R=1sldr 

A=Sgt,R=2sldr 

A=Sgt,R=4sldr A=Sgt,R=3sldr 

Area Secure 

1 

2 

3 
4 

5 6 

Decomposition	



Decomposition	


Secure LZ 

A=Lt  ,R=S 

7 

Medevac 
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Secrecy Inference rules!

Sole pre-condition for a secret action is 
secret!

!

!

!
Action with a secret pre-condition is 
secret!

!
Effect that can only be achieved by 
a secret action is secret!

The only action that can establish/
remove a secret effect is secret!

State! Action!

State!
Action!State!

Action!

Action!

State!

State!

precondition!
effect!

precondition!

precondition! effect!
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NL Dialogue Processing:  
best techniques for genre & sub-task!

Understand 
language!

Manage  
dialogue!

Generate 
language!

Rule-based  
reasoning!

Semantic  
parsing!

Statistical & 
Grammar-based 

generation!

Follow protocol!Information 
extraction! Template-based!

Keep history!Text 
classification!

Recorded 
answers!

Negotiation!

Transaction 
Dialogue!

Question  
Answering!

Finite-state 
policies!

Semantic  
classification!

Classification + 
style filter 
generation!

Bargaining 
Dialogue!
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Understanding Levels!

  Background characters: Group participation structure, turn-taking!
  Twins: classification to best answer!

  SimSensei: specialized classifiers for!
–  Speech act, sentiment, polarity, specific features, multi-modal behaviors!

  MRE/SASO: semantic parsing/plan-related inference!
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General-purpose understanding, or domain/task/
genre/situation-specific? 
!
  Start with simple/small domain !

–  useful for interaction with real users, not “toy”!
–  “cheating” is good! !

  when you can get away with it!
  Something stupid that sort of works is better than something “smart” that doesnʼt work 

at all!
  Replace when you have something better!

–  Doing it “right” will pay off in the end!
   invites serendipity!
  Easier to generalize!

  Combine/re-use where possible!
  Unified synthesis!

–  Easier once you know how each domain works individually than starting out!
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Can we match human-level conversation? 

From “I hate Valentine’s Day” 
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Model for Human-Robot Interaction!
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Thanks!


