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Five Finger Hand grasping
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Shadow Hand     DLR-HIT II Hand
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Reference: GenDexGrasp-->Grasp Generation for FFH
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Generalized Contact Map --> Grasp Generation using optimization method

GenDexGrasp: Generalizable Dexterous Grasping
DexGraspNet: A Large-Scale Robotic Dexterous Grasp Dataset for General Objects Based on Simulation
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1. Data Generation of FFH Grasping Dataset
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Data Generation: Object Dataset
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over 1,700 objects from 3dNet, 
the Yale-CMU-Berkeley (YCB) 
Dataset, Princeton ModelNet, 
Dex-Net, and the MVTec 
Industrial 3D Object Detection 
Dataset (MVTec ITODD) 
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Data Generation: Generate Grasping Poses for all 
objects
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1. Initial Hand Poses

2. Updated Hand Poses

object
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Loss: Energy Function
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GenDexGrasp: Generalizable Dexterous Grasping
DexGraspNet: A Large-Scale Robotic Dexterous Grasp Dataset for General Objects Based on Simulation
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Grasping Validation: Isaac gym
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GenDexGrasp: Generalizable Dexterous Grasping
DexGraspNet: A Large-Scale Robotic Dexterous Grasp Dataset for General Objects Based on Simulation

Place hand with initial pose with small offset related to the goal pose

Close hand

Check whether grasping success
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Validation Performance with Isaac Gym 
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validation in isaac gym

Result based on DLR-HIT hand
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GenDexGrasp-->Contact Map as prior information

10

Update the hand pose based on the contact map

Distance value
Black points:
close to hand
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Contact Map: Disadvantages
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Update the hand pose based on the contact map

Distance value
Black points:
close to hand
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Disadvantages of Grasping Optimization
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Update the hand pose based on the contact map

Distance value
Black points:
close to hand

Final contact 
points

Expected contact 
points
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2. Different hand object representations 
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Reference: Different Hand-Object Representations: 
Touch Code

Reference: FunctionalGrasp: Learning Functional Grasp for
Robots via Semantic Hand-Object Representation, Dalian University of China

Relationship between 
functional grasping and 
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Reference: Hand Object Representations: Touch Code
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Toward Human-Like Grasp: Dexterous Grasping via Semantic Representation 
of Object-Hand
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Reference: Hand Object Representations: Affordance 
Regions

16Learning Dexterous Grasping with Object-Centric Visual Affordances
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Reference: Hand Object Representations: Affordance 
Regions
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DexVIP: Learning Dexterous Grasping with Human Hand Pose Priors 
from Video, University of Texas at Austin + Facebook AI
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Reference: Hand Object Representations: Affordance 
Score

18Affordance Detection for Task-Specific Grasping Using Deep Learning
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Reference: Hand Object Representations: Signed 
Distance

19ManipNet: Neural Manipulation Synthesis with a Hand-Object Spatial 
Representation
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Reference: Hand Object Representations: Implicit 
Representation

20Grasping Field: Learning Implicit Representations for Human Grasps
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Reference: Hand-Object Representations: Dataset 

grasping
pushing
....
etc
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Reference: This year’s IROS: Manipulation 
Segmentation

An Evaluation of Action Segmentation Algorithms on Bimanual Manipulation Datasets
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Generalization between Gripper

palm: bool

num_link_each_finger: 3

num_finger: 5

palm: False

num_link_each_finger: 1

num_finger: 2

palm: bool

num_link_each_finger: 3

num_finger: 3



24

TAMS

L. Zhang

Calculate the distance between links and manipulated 
object
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Shadow Hand
DLR-HIT II Hand
etc. 

Distance between
Distal Finger and Object

Grasp Generation



25

TAMS

L. Zhang

Add Segmentation of links on contact map
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...
Distance of all LINKS Contact Map with Segmentation

The visualized grasp pose is randomly selected from generated database
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Add Segmentation of links on contact map
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...
Distance of all LINKS

Contact Map with Segmentation

The visualized grasp pose is randomly selected from generated database
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Hand-Object Representations: Group Link and Finger
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Hand-Object Representations: Group Link and Finger



29

TAMS

L. Zhang

29

Ongoing: relationship between affordance map and 
contact map

Generate reliable affordance grasping candidates based on contact map 
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3. How to generate grasp poses and trajectory
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object pcd point cloud 
encoder

FFH joints

Ongoing: 
Contact Map as Prior Information + Diffusion Model for 
grasp generation and trajectory generation 
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