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SATNet: Bridging Deep Learning and Logical Reasoning using a Differentiable Satisfiability Solver. In. ICML 2019

CLEVR: A Diagnostic Dataset for Compositional Language and Elementary Visual Reasoning. In. CVPR 2017

MiniGrid \& MiniWorld: Modular \& Customizable Reinforcement Learning Environments for Goal-Oriented Tasks. In. NeurIPS 2023
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Concepts

% Spatial % Semantic
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LeftOf (X,Y) IsPedes (X)

IsClose (X,Y) IsAmbulance (X)
IsPolice (X)

Rules

Stop (X) : -IsAmbulance (Y),
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Flexible Use-configurable Rules!

Stop Rule Slow Rule Fast Rule
Stop (X) : - CollidingClose (X,Y) Slow (X) :— IsTiro(X),IsPedestrian(Y), Fast (X) : - IsReckless (X),IsCar(Y),
Stop (X) : - IsAtInter (X),IsInInter (Y) NextTo (X, Y) IsAtInter(Y),
Stop (X) : - IsAtInter (X),IsAtInter(Y), Slow (X) : - IsPolice (X),IsYoung(Y), HigherPri (X, Y)
HigherPri (Y, X) IsYoung (Z) ,NextTo (Y, Z) ,NextTo (X,Y)
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Training Example

¥ Goal M Start — — Global Path

v Long-horizon (50~100 steps)
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Table 2: Empirical results of different methods in SPF task. TSR denotes trajectory success rate (most
crucial) and DSR indicates decision success rate. T means Popper timed out. * indicates conflict rules
will be inducted for different actions. See our website and Appendix G for episode visualizations.

Mode\Model Easy Medium Hard Expert
Supervision )

Metric TSR DSR Score TSR DSR Score TSR DSR Score | TSR DSR Score
Oracle 1.00 1.00 851 | 1.00 1.00 845 | 1.00 1.00 9.63 ||1.00 1.00 433
N/A Random 0.07 0.00 0.00 | 0.06 000 0.00 | 0.04 0.01 0.00 ||0.05 0.06 0.00
Popper [10] 1.00 1.00 851 | N/AT N/AT N/AT | NJAT N/AT N/AT |[IN/AT N/AT N/AT
_ MaxSynth [35] | 1.00 1.00 851 | 025 067 3.18 | 0.15 060 296 ||0.09 021 037
Behavior HRI[11] 0.37 078 440 | 048 070 475 | 0.08 0.15 0.59 [IN/A* N/A* N/A?
Cloning NLM [7] 075 100 729 | 030 0.67 324 | 024 027 200 [|022 0.38 0.99
GNN [37] 026 039 258 | 0.17 024 131 | 0.19 039 219 ||0.19 032 084
MLP 061 063 480 | 020 0.19 122 | 0.12 0.13 081 ||0.10 0.19 025
NLM-DON [7,34] | 0.53 _0.96 593 | 047 _0.67 440 | 029 040 2.69 || 0.15 0.35 _0.62
MB-shooting [36] | 0.24 044 255 | 020 0.17 1.18 [ 0.16 0.17 126 [[0.13 0.11 0.37
Reinforcement  DreamerV2[38] | 0.07 043 286 | 0.02 021 0.67 | 0.00 030 145 [|0.12 006 041
Learning DON [34] 035 089 480 | 042 059 372 1009 012 063 [|]007 024 037
PPO [32] 033 036 283 | 0.09 025 088 | 0.02 038 1.57 [|[0.12 0.08 0.38
A2C [33] 0.10 0.16 1.00 | 0.06 029 1.07 | 0.00 0.14 046 ||0.12 0.09 034
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