
University of Massachusetts Amherst University of Massachusetts Amherst 

ScholarWorks@UMass Amherst ScholarWorks@UMass Amherst 

Doctoral Dissertations Dissertations and Theses 

October 2021 

3D Shape Understanding and Generation 3D Shape Understanding and Generation 

Matheus Gadelha 
University of Massachusetts Amherst 

Follow this and additional works at: https://scholarworks.umass.edu/dissertations_2 

 Part of the Artificial Intelligence and Robotics Commons, and the Graphics and Human Computer 

Interfaces Commons 

Recommended Citation Recommended Citation 
Gadelha, Matheus, "3D Shape Understanding and Generation" (2021). Doctoral Dissertations. 2318. 
https://doi.org/10.7275/24419869 https://scholarworks.umass.edu/dissertations_2/2318 

This Open Access Dissertation is brought to you for free and open access by the Dissertations and Theses at 
ScholarWorks@UMass Amherst. It has been accepted for inclusion in Doctoral Dissertations by an authorized 
administrator of ScholarWorks@UMass Amherst. For more information, please contact 
scholarworks@library.umass.edu. 











Figure 1.3: A gallery showing results of using our method to generate points clouds
for three categories: airplane, chair, and car. We use our method to train a GAN for each
category separately. The training is generally very fast and completes within a few minutes.
The results shown here are generated by randomly sampling the encodingz of the GAN.

0:0025 for the generator. Similarly to [204], we only train the discriminator if its

accuracy is below 80%.

Optimizing point ordering. While sorting using the kd-tree creates good initial

correspondences between points, the point ordering can be further optimized by iter-

atively reducing the PCA reconstruction error through the following procedure. For

shape's point cloudf P s
i g (where s is the shape index andi is the point index), we

perform random swappingK times. Speci�cally, we �rst randomly select a pair of
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