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CAD Command Sequence Generation

◼ CAD command sequence generation aims to synthesize executable CAD 

operation sequences that satisfy user requirements
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Challenges
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Limitation of existing methods

Challenges

◼ How to accurately understand user semantics

◼ How to generate CAD control sequences with strict domain rules

◼ LLMs pre-trained on large-scale general data often struggle to directly synthesize 

task-specific CAD control sequences

◼ Small models trained from scratch exhibit limited semantic parsing and modeling 

capabilities, frequently failing to handle the complex CAD modeling tasks
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Motivation

◼ Utilize an LLM to parse user instructions and generate a chain-like operational plan 

◼ A small model is designed to convert the operational plan into task-specific CAD 

control sequences
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◼ Inspired by human planning strategies, we propose an assumption that decomposing 

user instructions into a chain-like operation plan can improve the accuracy of command 

sequence generation



Overall Pipeline
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◼ During the high-level stage, an LLM-based Planner completes the planning process, parsing 

user instruction into a high-level operation plan

◼ At the low-level generation stage, an Actioner equipped with a requirement-aware mechanism 

extracts design requirements (e.g., dimensions, geometric relationships) and generate low-

level executable command sequence



High-level Plan Generation
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◼ During high-level plan generation, we use a prompt that includes an example to guide Qwen3-

8B to assume the role of a CAD Planner, encouraging it to generate high-level operation plans

◼ Due to LLM hallucinations, we do not request the LLM to generate a detailed operational 

process with specific parameters. Instead, we use a simple yet complete workflow as the plan



Low-level  Command Generation
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◼ First, we use cross-attention, employing the operation steps in the high-level plan as queries to 

retrieve and integrate the most relevant requirement information in the user instruction

◼ Then, we use self-attention to capture the contextual relationships between the operational steps

◼ Requirement-Aware Mechanism（RAM）

𝑂 = 𝐴𝑡𝑡𝑒𝑛1(𝑄1 = 𝐹𝑝𝑙𝑎𝑛 , 𝐾1 = 𝑉1 = 𝐹𝑖𝑛𝑠𝑡)

𝐹𝑓𝑢𝑠𝑒 = 𝐴𝑡𝑡𝑒𝑛2(𝑄2 = 𝐾2 = 𝑉2 = 𝐹𝑝𝑙𝑎𝑛 + 𝑂)
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CAD Command Sequence Generation
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◼ Qualitative comparisons with LLMs, SOTA methods

◼ The visualization results demonstrate that our PTA has advantages in generating 

both overall shapes and local details



[ICLR 2026] Plan then Act: Bi-level CAD Command Sequence Generation

◼ Quantitative comparisons with LLMs, SOTA methods

◼ Our PTA outperforms closed-source LLM, open-source LLM, and previous CAD 

command sequence generation methods across all quantitative metrics

CAD Command Sequence Generation
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◼ Ablation studies of bi-level generation and the Requirement-Aware Mechanism

◼ Bi-level generation outperforms single-stage generation

◼ Using RAM for information fusion is superior to feature concatenation or addition

CAD Command Sequence Generation
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Conclusion
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Contributions

◼ We propose PTA, a new bi-level CAD modeling method that first decomposes 

user instructions into high-level operation plans via LLM, then completes the low-

level command sequence generation

◼ We design a requirement-aware mechanism that automatically extracts critical 

requirement information from the user instruction, improving the alignment of the 

generated CAD sequences with user requirements

Future Work

◼ Explore the potential of PTA in multimodality-conditioned CAD generation
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