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Other Neuro-Symbolic Testbeds

Visual Sudoku[1] CLEVR[2] MiniGrid[3] HighWay[4]

[1] SATNet: Bridging Deep Learning and Logical Reasoning using a Differentiable Satisfiability Solver. In. ICML 2019
[2] CLEVR: A Diagnostic Dataset for Compositional Language and Elementary Visual Reasoning. In. CVPR 2017
[3] MiniGrid \& MiniWorld: Modular \& Customizable Reinforcement Learning Environments for Goal-Oriented Tasks. In. NeurIPS 2023
[4] An Environment for Autonomous Driving Decision-Making. https://github.com/eleurent/highway-env
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Concepts
% Semantic
IsCar(X)
IsPedes(X)
IsAmbulance(X)
IsPolice(X)
...

% Spatial
IsInInter(X)
LeftOf(X,Y)
IsClose(X,Y)
...

Rules
Stop(X):-IsAmbulance(Y),

IsClose(X,Y)
Slow(X):-IsPolice(Y),

RightOf(X,Y)

% City1
:
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:
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:
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:
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...

Agents

% City2
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Grounded Diverse Different Cities

…
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Stop Rule
Stop(X):- CollidingClose(X,Y)
Stop(X):- IsAtInter(X),IsInInter(Y)
Stop(X):- IsAtInter(X),IsAtInter(Y),
HigherPri(Y,X)

Slow Rule
Slow(X):- IsTiro(X),IsPedestrian(Y),
NextTo(X,Y)
Slow(X):- IsPolice(X),IsYoung(Y),
IsYoung(Z),NextTo(Y,Z),NextTo(X,Y)

Fast Rule
Fast(X):- IsReckless(X),IsCar(Y),
IsAtInter(Y),
HigherPri(X,Y)

…

…

Flexible Use-configurable Rules!
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Training Example

ü Long-horizon (50~100 steps)

ü Multi-Agent Interaction
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Training Example Testing Example
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Image Grounded Clause Predictions
GT:

GNN:

NLM:

Normal(X):-
  IsReckless(X),
  IsInInter(X)

Normal

Normal

Slow

Image Grounded Clause Predictions
GT:

GNN:

NLM:

Slow(X):-
  Not(IsReckless(X)),
  Not(IsAmbulance(X)),
  IsInInter(X)

Slow

Slow

Normal
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Image Grounded Clause Predictions
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Normal(X):-
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Normal

Normal

Slow

Image Grounded Clause Predictions

GT:

GNN:

NLM:

Fast(X):-
  Not(Stop(X))
  IsReckless(X),
  IsAtInter(Y),
  Sees(X,Y)

Fast

Fast

Normal

GT:

GNN:

NLM:

Stop(X):-
  IsAtInter(X),
  IsInInter(Y),
  Sees(X,Y)

Stop

Stop

Normal

GT:

GNN:

NLM:

Slow(X):-
  Not(IsReckless(X)),
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  IsInInter(X)

Slow

Slow

Normal
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NLM:

Normal(X):-
  Not(Stop(X))
  IsReckless(X),
  IsAtInter(Y),
  Not(Sees(X,Y))

Normal

Normal
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Slow(X):-
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  IsYoung(Y),
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