
USER QUERY: Analyse the sketch
to identify geometric relationships
and apply  parametric constraints.

PLAN: To analyze the sketch and apply the appropriate parametric constraints, I will first
use the sketch_recognizer function to understand the current state of the sketch. Then I will
use the analyse_constraints function to evaluate their validity and impact on the sketch
before applying them.

ACTION: Use the sketch_recognizer function to analyze the current state of the sketch.

           ENVIRONMENT: Execution Success

The sketch contains the following elements, serialized in JSON format:

PLAN: The sketch consists of several line segments and arcs forming a square with rounded
corners. To ensure the sketch is fully constrained, I will apply the following constraints:
1. Coincident constraints to connect endpoints of adjacent geometries.
2. Horizontal and Vertical constraints for the straight line segments.
3. Equal constraints for the arcs to ensure they have the same radius.
4. Tangent constraints between the arcs and the line segments.
I will first analyse and apply the Coincident constraints.

ACTION: Analyze and apply Coincident constraints to connect endpoints of geometries.

             ENVIRONMENT:  Execution Success

PLAN: The sketch is now properly constrained.
TERMINATE.

PLAN: The Coincidents have been applied,
ensuring that the loops are closed. Next, I will
apply Horizontal and Vertical constraints to the
straight line segments to maintain their
orientation.
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Conclusions

This figure showcases various examples of generic CAD queries and the
responses generated by CAD-Assistant.

CAD-Assistant is a tool-augmented VLLM framework for CAD. 

Our method integrates FreeCAD and can processes text and
multimodal inputs, such as sketches, drawn commands, and 3D scans.

A multimodal user request is provided to a VLLM planner.
The planner has access to a Python environment equipped with
CAD software and CAD specific tools.
The planner analyses the context and generates plan and action.
Action is executed on the CAD environment. 
The environment provides feedback on the current design state.
Process completes with the generation of the TERMINATE plan.

Overview of CAD-Assistant framework.

The CAD-Assistant is a zero-shot method that outperforms
baselines and task-specific approaches trained on large datasets.

The CAD-Assistant can solve a wide range of tasks. We propose a
CAD agent evaluation setting based on the following tasks:

CAD Question Answering: Answering open-ended questions
about a CAD sketches and 3D CAD models.
Autoconstraining: Automatically inferring and applying
parametric constraints to primitives in a CAD sketch.
Hand-drawn Sketch Parameterization: Converting a hand-drawn
sketch image into a parametric CAD sketch.

VLLMs have shown limited ability to geometrically comprehend
CAD programs. We examine CAD representations that can be
derived using tools and improve geometric reasoning.

Parametrization Strategy: Geometries can be represented by
different  parameter sets. We compare the implicit parametrization to
the point-based  and over-parametrization.

Serialization Strategy: We compare commonly used formats such
as CSV, Markdown, HTML, and JSON.

Rendering-based Reasoning: We provide the VLLM planner with
2D renderings of the CAD sketch or 3D solid.

Project Page Github

We propose CAD-Assistant, a generic tool-augmented CAD
agent using CAD-specific tools. We outperform task-specific
methods and demonstrate the potential of tool-augmented
VLLMs in real-world CAD workflows.
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