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Figure 1. Point2CAD reconstructs complex CAD models from 3D point clouds. A point cloud is segmented into clusters corresponding to
CAD faces. Each face is fitted with a geometric primitive or a parametric surface using a novel neural representation. Due to the analytic
representation, the surfaces can be extended and intersected such that topology emerges, which is then used to clip the surface primitives.

Abstract

Computer-Aided Design (CAD) model reconstruction
from point clouds is an important problem at the intersection
of computer vision, graphics, and machine learning. Re-
cent advancements in this direction achieve rather reliable
semantic segmentation but still struggle to produce an ad-
equate topology of the CAD model. We propose a hybrid
analytic-neural reconstruction scheme that bridges the gap
between segmented point clouds and structured CAD models.
To power the surface fitting stage, we propose a novel im-
plicit neural representation of freeform surfaces, driving up
the performance of our overall CAD reconstruction scheme.
We evaluate our method on the ABC benchmark of CAD
models and set a new state-of-the-art for that dataset.

1. Introduction
The task of reverse engineering CAD models from 3D

point clouds has gained increasing attention in recent years
due to the rapid development of 3D scanning technologies.
Most approaches to reverse engineering CAD models follow
a typical sequence of steps: point cloud capture, parts seg-
mentation, and analytic representation inference. Research

that aims to automate the process has focused chiefly on
individual steps, whereas little work covers the complete
workflow of CAD model reconstruction.

The present work addresses this gap by proposing
Point2CAD, a method that recovers complete CAD mod-
els, including free-form surfaces, edges, and corners. Our
proposed pipeline for CAD model reconstruction from point
clouds is composed of several steps. First, a pre-trained
neural network is employed to segment the point cloud into
clusters corresponding to distinct surfaces. Second, basic
primitives and a novel implicit neural representation (INR)
of freeform surfaces, are fitted to the clusters. Third, adjacent
surfaces are intersected to recover edges, and adjacent edges
are further intersected to recover corners, thus obtaining
a full B-rep. Taken together, these steps form a compre-
hensive and versatile pipeline for reverse engineering point
clouds into CAD models, see Fig. 1. By combining modern,
learning-based segmentation backbones with classical geo-
metric primitive fitting and with recent neural field methods
for freeform surfaces, we get the best of both worlds and
obtain a reconstruction pipeline that sets a new state of the
art on the large-scale ABC benchmark [5].




