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Motivation
• Reward learning failure under extreme 

data imbalanceControllability.

• Ineffectiveness of ground-truth rewards 
for planning.

How can we construct a dense, informative guiding signal for MBRL in sparse
reward settings that provides reliable directional feedback for trajectory planning,
while remaining aligned with the true task objective?

Model-Based Planning via Potential Landscape

Experiments

Real-robot Deployment

SLOPE’s predicted reward exhibits a clear upward trend that aligns with the 
temporal progression of task completion. 

MoDem:

SLOPE:

• Potential-Based Planning: Transform sparse rewards into dense guidance for planning.

• Optimistic Landscape Learning: Amplify rare success signals to encourage exploration.

• Stable and Efficient Training: stable and efficient convergence.
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