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Context and Research Goal 
The goal of this internship is to develop a 3D modeling system that allows the recovery of the pattern 
of a sewed object from lines drawn on a photograph. The objects we target are made of cloth, such as 
garments, shoes, bags. Figure 1 illustrates our goal. 
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Figure 1: Illustration of our goal. Given a photograph of a sewed object (a), the user annotates feature 
lines (b: contours, edges, folds, seams). We want to develop an algorithm that estimates the 3D shape 

of the object from these lines (c) and output a sewing pattern (d). 
 
Approach 
This project is related to the domain of sketch-based modeling, in which several methods have already 
been proposed to create 3D models from drawings. In particular, we have proposed a method to 
reconstruct sewed objects with folds from two orthogonal views [1]. However, when a single 
photograph is provided, we cannot exploit two views for reconstruction. We also proposed a method to 
reconstruct solid shapes from a single drawing [2], but the method relies on specific lines called 
sections, which are not visible in real photographs and can be hard to predict in the presence of folds. 
 
The main idea of this project is to exploit the seams of the object. Our intuition is that seams have 
specific geometric characteristics because of design and fabrication constraints. We hope that these 
characteristics can be used to recover the object in 3D from a single image. We also plan to impose 
other constraints, such as the fact that the surface patches should be developable, which means that they 
can be flattened in a plane [1]. Symmetry can also provide additional constraints to solve our problem 
[3]. 
 



The first step of the internship will consist in formalizing the geometric constraints provided by the 
seams of a sewed object. We will then develop an algorithm to recover the 3D shape that best satisfies 
these constraints. 
 
Requirements 
The successful candidate should have taken courses in Computer Graphics and/or Computer Vision. 
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