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Warneken & Tomasello, 2006

Humans routinely help each other



Unhelkar et al., 2019

2.Planning and coordination

Wang et al., 2020

Such altruistic behavior requires

1.Fast and accurate goal inference



VirtualHome-Social

Puig et al. 2018
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Watch-And-Help Challenge

Main agent: setup a table Helper agent: help on the inferred goal
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Activity Set

Put groceries in  fridge Read book

Setup TablePrepare food

Put dishwasher

INSIDE(Cupcake, Fridge): 1


INSIDE(Apple, Fridge): 1


CLOSED(Fridge)

INSIDE(Fork, Dishwash.): 1


INSIDE(Glass, Dishwash.): 3


INSIDE(Plate, Dishwash.): 2

ON(Snack, Table): 1


GRAB(Book): 1


SIT(Sofa)

ON(Cake, Table): 1


ON(Cupcake, Table): 1


ON(Fruit, Table): 3

ON(Plate, Table): 3


ON(Fork, Table): 3


ON(Glass, Table): 3



Building a Helper Agent

Generate Demonstration

ON(plate, table) 

ON(glass, table)

ON(fork, table)


Sample task: Set Table



Building a Helper Agent

Generate Demonstration

ON(plate, table) 

ON(glass, table)

Predict Task

Watch Model

ON(plate, table) 

ON(glass, table)

ON(fork, table)


Sample task: Set Table



Building a Helper Agent

Generate Demonstration

ON(plate, table) 

ON(glass, table)

Predict Task

Watch Model

ON(plate, table) 

ON(glass, table)

ON(fork, table)


Sample task: Set Table

Help Environment

Action

Help Model

Action



Helping
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Planning

Put glass
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1. Success Rate
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Watch And Help Performance
Conflicting goals
True Goal:   

1 Glass on the table

2 Forks on the table

Random Goal:   

1 Glass on the dishwasher




Helper Agents


1. Planning Based (HP)


2. Learning Based (HRL)


3. Hybrid


4. Planning with wrong goals


5. Fully observable oracles

Watch And Help Performance

Evaluate:


1. Success Rate


2. Collaboration Speed Up



Collaboration 
Goal 
INSIDE(Cupcake, Fridge): 2

INSIDE(Wine, Fridge): 1


Main Agent

Helper Agent






Modeling other agents minds

Help by showing where objects are. dc

a bBob and Alice both try to grab the fork Bob predicts Alice’s plan and avoids the conflict

Bob’s actions change Alice’s belief Bob blocks Alice

e Bob’s actions cause false belief for Alice (Alice goes back to the cabinet to get the apple that Bob took)

Main is looking for wine.
Helper opens the cabinet, 
revealing the wine bottle. Main walks to the cabinet and grabs the bottle.

Improving beliefs



False Beliefs 
Goal 
INSIDE(Apple, Fridge): 2

INSIDE(Cupcake, Fridge): 11
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How realistic are these agents?



How realistic are these agents?



Watch and Help Code

https://github.com/xavierpuigf/watch_and_help

Info and Datasets

virtual-home.org

Thank you!
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