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Part 1: Robotic Grasping from Cluttered Environment
Part 2: Dataset of Multi-fingered Robotic Grasping and Human Hand-
Object Manipulation
Part3: Grasp Generation of Multi-fingered Robotic Grasping in Cluttered 
Environment.
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Grasp from Cluttered Environment with Multi-Fingered 
Gripper
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Pixel-Attentive Policy 
Gradient for Multi-
Fingered Grasping in
Cluttered Scenes, 
2019 IROS



4

TAMS

L. Zhang

Grasp from Cluttered Environment with Multi-Fingered Gripper
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Planning multifingered grasps with reachability 
awareness in unrestricted workspace, 2023
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Grasp from Cluttered Environment with Two-jaw Gripper
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GPR: Grasp Pose Refinement Network for 
Cluttered Scenes, ICRA 2021
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Grasp from Cluttered Environment with Multi-Fingered Gripper
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HGC-Net: Deep Anthropomorphic Hand 
Grasping in Clutter, ICRA 2022
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Grasp from Cluttered Environment with Two-jaw Gripper
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Contact-GraspNet: Efficient 6-DoF Grasp 
Generation in Cluttered Scenes, ICRA 2021
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GraspNet-1Billion: Grasping dataset of two-jaw gripper
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GraspNet-1Billion: A Large-Scale Benchmark
for General Object Grasping, CVPR 2020



9

TAMS

L. Zhang

Grasping dataset of human hand: DexYCB
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DexYCB: A Benchmark for Capturing Hand Grasping 
of Objects, CVPR 2021
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Grasping dataset of human hand: Contactpose
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Contactpose: A dataset of grasps with object contact 
and hand pose, ECCV 2020
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Grasping dataset of human hand: Ganhand
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Ganhand: Predicting human grasp affordances 
in multi-objectscenes, CVPR 2020
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Grasping dataset of multi-fingered robotic hand: 
Fast-Grasp’D
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Fast-Grasp’D: Dexterous Multi-finger Grasp 
Generation Through Differentiable Simulation, 2023
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Grasping dataset of multi-fingered robotic hand: 
GenDexGrasp
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Gendexgrasp: Generalizable dexterous grasping, 
ICRA 2023
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Grasping dataset of multi-fingered robotic hand: 
DexGraspNet
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Dexgraspnet: A large-scale robotic dexterous grasp dataset 
for general objects based on simulation, ICRA 2023



15

TAMS

L. Zhang

15

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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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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Hand Object Representations: Affordance Regions

17Learning Dexterous Grasping with Object-Centric Visual Affordances
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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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Hand Object Representations: Affordance Score

19Affordance Detection for Task-Specific Grasping Using Deep Learning
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Hand Object Representations: Signed Distance

20ManipNet: Neural Manipulation Synthesis with a Hand-Object Spatial 
Representation
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Hand Object Representations: Implicit Representation

21Grasping Field: Learning Implicit Representations for Human Grasps
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Robotic and Human-Hand Grasping Dataset
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No dataset for robotic hand, considering both cluttered scene, 
grasp quality. contact distance and semantic map, and affordance 
information.
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Option for Grasp Generation from Clutter
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Type1: Grasp Generation 
using Analytical Method Type2: Simulation Environment

Contact-GraspNet: 
Efficient 6-DoF Grasp Generation in Cluttered Scenes

Single object/ Multiple objects

Difficult for grasping multiple-object scene
using multi-finger hand bacause of 
environment disturbance:

- collision between gripper with surrounding 
objects
- grasping actions lead to unexpected 
collisions
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Five Finger Hand grasping
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 DLR-HIT II Hand
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Grasping Generation Pipeline
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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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Loss: Energy Function for Grasping Optimization
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Loss: Energy Function for Grasping Optimization
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Loss: Energy Function for Grasping Optimization
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Optimization Process
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1. Initial Hand Poses

2. Updated Hand Poses

object
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Validation Performance with Isaac Gym 
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validation in isaac gym
under random external
forces

Result based on DLR-HIT hand
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Grasping Generation Pipeline
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Grasping Generation Pipeline
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Grasping Generation Pipeline
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1. object affordance annotation with Blender Plugin

2. Filter out affordance manipulation pose based on
object affordance information.

    affordance_list = ["HandleGrasp", 
"WrapGrasp", "Press", "Pour", "Cut", "Stab", 
"Pull", "Push", "Open", "Twist", "Hammer", 
"Pry"]
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Generate Affordance Grasping
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Grasping Dataset
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Grasping Dataset
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Grasping Dataset
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Comparison Experiments of GraspIt!, DexGraspNet and 
proposed FFHClutteredGrasping
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GraspIt! and proposed method 
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Contact Semantic CVAE, Grasp Detection, and Evaluation
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