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Quaternion Skinning 

Abstract 
Quaternion Skinning refers to a number of skinning animation techniques that, in 
contrast to the standard skinning, often called linear blend skinning, use quaternions 
rather than matrices. Such methods have been developed with the purpose to 
eliminate well-known artifacts inherent to linear blend skinning. 

This sample demonstrates only one of those techniques, dual quaternion linear blending 
[1, 2]. We chose this method among other quaternion-based skinning approaches 
because it seems to be the most consistent from the mathematical point of view and 
thereby the least prone to producing artifacts. 
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How It Works  
In linear blend skinning (LBS), vertex transformations are represented by 4x4 
matrices and blended linearly. The matrices describe rotation and translation of a 
vertex. Mathematically, these rotation and translation can also be represented as a 
dual quaternion [1].  In the dual quaternion blending (DLB) method, dual 
quaternions are also blended linearly.  

Ideally, dual quaternions should be produced during 3D modeling. However, it 
turns out that even if only 4x4 matrices for LBS are available, it is possible to 
transform them to dual quaternions. After that dual quaternions are blended with 
the same weights that were supposed to be used for matrices, and the result is 
visually very similar to that given by linear blend skinning with the exception that 
the LBS artifacts, such as “candy-wrapper” one (see the figure below), disappear. 



Quaternion Skinning 
 

 

 
  3 
June 2008  

 

   

References 
1. Ladislav Kavan, Steven Collins, Jiri Zara and Carol O’Sullivan, Skinning with 
Dual Quaternions, Proc. Interactive 3D Graphics and Games 2007, p. 39-46. 

2. Ladislav Kavan, Steven Collins, Jiri Zara and Carol O’Sullivan, Geometric 
Skinning with Dual Quaternions, to appear in ACM Transactions on Graphics. 

 





 

 

NVIDIA Corporation 
2701 San Tomas Expressway 

Santa Clara, CA 95050 
www.nvidia.com 

 

 

 

 

 

 

 

 

Notice 

ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, LISTS, AND 
OTHER DOCUMENTS (TOGETHER AND SEPARATELY, “MATERIALS”) ARE BEING PROVIDED “AS IS.” NVIDIA 
MAKES NO WARRANTIES, EXPRESSED, IMPLIED, STATUTORY, OR OTHERWISE WITH RESPECT TO THE 
MATERIALS, AND EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OF NONINFRINGEMENT, 
MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE. 

Information furnished is believed to be accurate and reliable. However, NVIDIA Corporation assumes no 
responsibility for the consequences of use of such information or for any infringement of patents or other 
rights of third parties that may result from its use. No license is granted by implication or otherwise under any 
patent or patent rights of NVIDIA Corporation. Specifications mentioned in this publication are subject to 
change without notice. This publication supersedes and replaces all information previously supplied. NVIDIA 
Corporation products are not authorized for use as critical components in life support devices or systems 
without express written approval of NVIDIA Corporation. 

 

Trademarks 

NVIDIA, the NVIDIA logo, and GeForce are trademarks or registered trademarks of NVIDIA 
Corporation in the United States and other countries. Other company and product names may 
be trademarks of the respective companies with which they are associated. 

 

Copyright 

© 2008 NVIDIA Corporation. All rights reserved.  


