
Robert Krug & Krzysztof Charusta 
{robert.krug,krzysztof.charusta}@oru.se 

 
AASS Research Center 

Örebro University, Sweden 
 

http://www.oru.se/aass 

Basic Approach:  Demonstrate a prototype grasp on a discretized object model 

 Compute an Independent Contact Region (ICR) for each finger  

 The set of grasps where one finger is placed anywhere within its respective region 
constitutes a family of similar grasps 

 By construction, all grasps in a family can resist predefined disturbance forces 

Efficient synthesis of anthropomorphic grasp families  
 

To the left: Computational Principle [1] – Shown is a hypothetical 2D 
wrench space for a 4-fingered frictionless grasp.  Expected disturbances 
are represented via the Task Wrench space (TWS). Redundancy in a 
demonstrated prototype grasp’s Grasp Wrench Space (GWS) is exploited 
in order to form search zones (shown as the colored lines) in the wrench 
space. Wrenches contained in appropriate search zones are mapped to 
contact points on the target object where they form independent regions 
on the object’s surface. The concept has been validated on object models 
reconstructed from noisy real-world range data [2]. 
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Accounting for deformable fingers in a simple and  
computationally cheap manner 

 
To the left: Extension of the standard point contact model [3] – A simple 
modeling paradigm which accounts for the fact that the contact between 
a deformable finger and a rigid object constitutes a patch rather than a 
point. The resulting grasp wrench spaces comprise more wrenches, which 
allows to include more grasps in a family derived via the ICR paradigm. 
Also, ICR growth over edges on a target object is enabled.  

Grasp synthesis on novel objects via transferring the search zones  
 
To the right: Transferring grasp families to novel Objects  – Similar grasp 
families can be constructed on a novel object via transferring the wrench 
space search zones. Again, a grasp family is formed by contact points on 
the novel object comprising wrenches in appropriate search zones. The 
depicted example shows the transfer of a grasp family from a sphere to 
the model of a duck. 


