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REvolve: Reward Evolution
- We know more than we can tell  (Polanyi’s Paradox)
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● What is REvolve?
○ LLM-based Reward Design Framework for 

Reinforcement Learning

● Why do we need it?
○ Reward Design is hard (think Autonomous 

Driving).
○ “Good behavior” is subjective.
○ REvolve automates reward generation and 

refines them with behavior verification by 
humans.
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REvolve: Reward Evolution with Large Language Models using Human Feedback, Hazra and Sygkounas et al, ICLR 2025

Contributions:

● Evolutionary Algorithms for Reward 
Design

● Human as fitness functions.
● Elo rating system for ranking

minimal human involvement
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REvolve: Reward Evolution with Large Language Models using Human Feedback, Hazra and Sygkounas et al, ICLR 2025

Related Works

Expert Eureka [1] REvolve

Reward Generation Manual Automated Automated

Fitness Function Not required Required Not required

Search Strategy Trial & Error Greedy Iterative Evolutionary

Feedback Source - Automated Human / Automated

[1] Eureka: Human-Level Reward Design via Coding Large Language Models, Ma et al, ICLR 2024
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REvolve: Reward Evolution with Large Language Models using Human Feedback, Hazra and Sygkounas et al, ICLR 2025

LLM Operators

Mutation Crossover
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REvolve: Reward Evolution with Large Language Models using Human Feedback, Hazra and Sygkounas et al, ICLR 2025

Results: Designed Fitness Function

REvolve > REvolve Auto > Eureka > Expert Designed

[1] Eureka: Human-Level Reward Design via Coding Large Language Models, Ma et al, ICLR 2024
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REvolve: Reward Evolution with Large Language Models using Human Feedback, Hazra and Sygkounas et al, ICLR 2025

REvolve > REvolve Auto > Eureka > Expert Designed

[1] Eureka: Human-Level Reward Design via Coding Large Language Models, Ma et al, ICLR 2024
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REvolve: Reward Evolution with Large Language Models using Human Feedback, Hazra and Sygkounas et al, ICLR 2025
Eureka: Human-Level Reward Design via Coding Large Language Models, Ma et al, ICLR 2024

REvolve vs. Eureka
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https://docs.google.com/file/d/11pj1Sp-MYBmekWIiQBv2C10t-6AyEQ4T/preview
https://docs.google.com/file/d/1Z5VmOgDZ6u82donXB95K-2xprWPvj5mf/preview
https://docs.google.com/file/d/1xoNRNQ0QQbgnYp2UUHgarjf_ialWdXLY/preview
https://docs.google.com/file/d/1tDdrB8jfbk3pHZJpjT-iRrjNq6SbqRGb/preview
https://docs.google.com/file/d/1tTP9odHiOkSk7yPbM_BJj_i__85vuCuv/preview
https://docs.google.com/file/d/1wQIRhVuNdaUL9GCm1HlSJuaI_1mECDih/preview
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https://rishihazra.github.io/REvolve/


