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Agenda

• Introduction

• Implementation

• Conclusion
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Introduction

• Idea

◼ apply DeekSeek techniques to patent tasks

• Which technique? 

◼ GRPO (Group Relative Policy Optimization)

• Which task? 

◼ Patent Text Generation

⚫ Controlling Patent Claim Length
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What is GRPO

• RLHF → PPO → GRPO and RLVR

◼ Reinforcement Learning from Human Feedback

◼ Proximal Policy Optimization

◼ Group Relative Policy Optimization

◼ Reinforcement Learning with Verifiable Rewards
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(source: https://docs.unsloth.ai/get-started/reinforcement-learning-rl-guide)

◼ Generating Policy (current trained model)

◼ Reference Policy (original model)
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Why controlling patent claim length

• A patent grants the patent holder the exclusive right to 
utilize an invention. 

• The scope of protection is determined by the patent claims.

• In practice, the objective is to maximizing protection scope 
◼ generally, shorter claims encompass fewer features, which are less 

limiting and lead to a broader patent scope

◼ longer claims include more detailed features, resulting in a 
narrower patent scope

• Since controlling patent claim length can influence the 
patent scope, this paper explores GRPO for controllability 
of patent claim text generation
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Implementation

• Dataset

◼ Patent Claims 

⚫ (USPTO) Artificial Intelligence Patent Dataset

⚫ 30,701 granted patents and 603,088 patent claims

• Codebase
◼ Jupyter notebook by Unsloth team 

◼ Runable on a single consumer-grade GPU (24GB)

• Model

◼ Qwen3 (4B) 

◼ Supervised Fine-Tuning (SFT) using Low-Rank Adaptation (LoRA) 
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Experiments

• Experiment 1

◼ generate longer patent claims

⚫ output: a dependent claim derived from claim 1

⚫ dependent claims are typically shorter than their independent claims

◼ reward function
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• Experiment 2

◼ generate shorter patent claims

⚫ output: a dependent claim derived from claim 1

⚫ avoid overly brief responses: a minimum length of 100 characters or at 

least 0.25 times the length of claim 1

◼ reward function 
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• Experiment 3

◼ generate mid-length patent claims

⚫ output: a dependent claim derived from claim 1

⚫ use half the length of claim1 as the optimal length

◼ reward function 
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Experiment 2

Experiment 1

Experiment 3
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• Experiment 4

◼ generate more new entities in patent claims

⚫ an entity is considered representative of a small idea or a part of the 

idea

▪ e.g., system, agent, contact center, remote party, processor, etc.

⚫ extracted using Google's gemma3:12b model

⚫ to approximate the inventive concept in the patent claim

◼ Analogy 

⚫ drafting a patent claim is like connecting dots

⚫ use RL to add more new dots
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◼ reward function

⚫ check dependency to avoid reward hacking
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Conclusion

• Trained GRPO models demonstrate efficacy in

◼ controlling claim length across different targets

◼ generating more new entities in patent claims

⚫ a potential application of RL to harness new inventive ideas

• Future Work
◼ Qualitative analysis

◼ Convert the legal requirements in Patent Law to verifiable rewards
⚫ e.g., eligibility, novelty, nonobviousness, written description, etc. 

◼ Use AI to co-invent

⚫ through Reinforcement Learning with Verifiable Rewards
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Q & A

Thank You
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