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Motivation

• The Problem: Discrete equation spaces rely on structural 
similarity (edit distance), which is an unreliable proxy for 
numerical performance.

• Generative Latent Space: GENSR reparameterizes the discrete 
equation space into a continuous generative latent space.

• The Solution (GENSR): A framework following a "map 
construction -> coarse localization -> fine search" paradigm.一



Preparation
• Preparation of synthetic data

• randomly generate tree structure first
• Then fill in operators in the nodes and variable in leafs

• Pre-processing of numeric samples

• Pre-processing equation
o Binary tree in prefix order
o [<BOS>] and [<EOS>] are starting and ending tokens, padding to fixed length m
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Latent Space

• Latent variable z's conditional distribution
• Training Objective

• Cross Entropy + KL divergence
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Bayesian Perspective
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inference

• Covariance Matrix Adaptation Evolution Strategy (CMAES)
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Results (srbench benchmark)

• Srbench
oSRBench benchmark (La Cava et al., 2021; Cavalab, 2022)
o119 Feynman equations, 14 ODE-Strogatz challenges, and 57 black-box 

regresssion tasks

• Against 18 baselines
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Latent space visualization
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Problem define

• Keep the discrete space but transform the search objective from 
non-monotonic Error to monotonic Complexity (MDL).
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Minimum Description Length(MDL)

• Introduce Minimum Description Length (MDL) as the ultimate 
monotonic guide: it strictly decreases as structural 
transformations correctly approach the ground truth.

MSE
ÀDL_

ix _fixl Et 1
ㄨ2 30



䬒

i ing



Losses(objective goal)
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results 仅些
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