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Paper List

Foundations
Human Manipulation & Human Hands

Evolution of the human hand: roaches t irin nalysing and interpreting th
anatomical evidence. Journal of anatomy. 2000.

Form, function and evolution of the human hand - Kivell - 2023 - American Journal of Biological
Anthropology

The physiology of the joints, volume |, upper limb. American Journal of Physical Medicine &
Rehabilitation.1971. (Hand anatomy from a biomechanics perspective)

Patterns of static prehension in normal hands. American Journal of Occupational Therapy. 1980.
(Understanding human grasp patterns by studying hand-object contacts)

Hand Modeling and Simulation Using Stabilized Magnetic Resonance Imaging, ACM
Transactions on Graphics, SIGGRAPH, 2019.

Modeling of Personalized Anatomy using Plastic Strains, ACM Transaction on Graphics, 2021
(follow-up of the 2019 paper above)

The Complexities of Grasping in the Wild, Humanoids, 2017. (understanding grasping with
human studies)
Annotating Everyday Grasps in Action, 2016. (understanding grasping with human studies)

Estimating the Complexity of Animal Behaviour: How Mountain Gorillas Eat Thistles, 2001

(Observed 121 low-level skills for gorilla thistle eating. Human manipulation could be much more
complex!)

Manipulation Synergies & Taxonomy

The GRASP Taxonomy of Human Grasp Types. 2016.

The Complexities of Grasping in the Wild, 2017



http://onlinelibrary.wiley.com/doi/10.1046/j.1469-7580.2000.19710121.x/pdf
http://onlinelibrary.wiley.com/doi/10.1046/j.1469-7580.2000.19710121.x/pdf
https://onlinelibrary.wiley.com/doi/10.1002/ajpa.24667
https://onlinelibrary.wiley.com/doi/10.1002/ajpa.24667
http://graphics.cs.cmu.edu/nsp/course/16899-s16/papers/Kapandji.pdf
http://ajot.aota.org/Article.aspx?articleid=1889836
https://viterbi-web.usc.edu/~jbarbic/hand-mri/
https://viterbi-web.usc.edu/~jbarbic/plasticDefo/
http://graphics.cs.cmu.edu/nsp/papers/Humanoids2017.pdf
http://graphics.cs.cmu.edu/nsp/papers/LaumondBookChapter.pdf
https://www.jstor.org/stable/4535837
https://ieeexplore.ieee.org/document/7243327
https://www.ri.cmu.edu/app/uploads/2017/12/Humanoids2017.pdf

Postural Hand Synergies for Tool Use. J Neurosci. 1998.

A bimanual manipulation taxonomy. Robotics and Automation Letters, 2022.

A hand-centric classification of human and robot dexterous manipulation.|IEEE transactions on
Haptics, 2012.

Postures and Movement Patterns of the Human Hand: A Framework for Understanding Hand
Activity for Clinicians and Engineers. 2022.

Contact Mechanics & Contact Interactions

Mechanics of Robotic Manipulation, Chapter 6 Friction, Book by Matthew T Mason, 2001.

An implicit time-stepping scheme for rigid body dynamics with Coulomb friction, 2000

On the Similarities and Differences Among Contact Models in Robot Simulation, 2021

Variational Contact-Implicit Trajectory Optimization, 2020
Automatic generation of high-level contact state space. 2001

Contact Transfer: A Direct, User-Driven Method for Human to Robot Transfer of Grasps and
Manipulations, 2022.

Hydroelastic contact in Drake, 2022

Efficient Contact Mode Enumeration in 3D, 2020

Contact Interaction for Robot Dexterity, 2024

Grasping

The neuroscience of grasping | Nature Reviews Neuroscience, 2005

Grasping. Springer handbook of robotics, 2016 (a very clear discussion of fundamentals in
grasping, including key terms such as Force Closure, Form Closure, Grasp Matrix, and others)

Planning Optimal Grasps. C Ferrari and J Canny. 1992.


https://pubmed.ncbi.nlm.nih.gov/9822764/
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9849068
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6298887
https://www.universal-publishers.com/book.php?method=ISBN&book=1599426307&srsltid=AfmBOooels4plxcHaN3xAqLrkpLfyQueRTLP1rfOSwP_wq6oRZsvrF7T
https://www.universal-publishers.com/book.php?method=ISBN&book=1599426307&srsltid=AfmBOooels4plxcHaN3xAqLrkpLfyQueRTLP1rfOSwP_wq6oRZsvrF7T
http://www.coep.ufrj.br/~ramon/COE-841/robotics/book%202001%20-%20Mechanics%20of%20Robotic%20Manipulation%20-%20Mason.pdf
https://www.researchgate.net/profile/Jc-jeff-Trinkle/publication/221071311_An_Implicit_Time-Stepping_Scheme_for_Rigid_Body_Dynamics_with_Coulomb_Friction/links/55451e6e0cf234bdb21d50fd/An-Implicit-Time-Stepping-Scheme-for-Rigid-Body-Dynamics-with-Coulomb-Friction.pdf
https://ieeexplore.ieee.org/abstract/document/8603801
https://rexlab.ri.cmu.edu/papers/Variational_Contact.pdf
https://ieeexplore.ieee.org/document/769978
http://graphics.cs.cmu.edu/nsp/papers/ICRA2022ContactTransferFinal.pdf
http://graphics.cs.cmu.edu/nsp/papers/ICRA2022ContactTransferFinal.pdf
https://medium.com/toyotaresearch/rethinking-contact-simulation-for-robot-manipulation-434a56b5ec88
https://link.springer.com/chapter/10.1007/978-3-030-66723-8_29
https://www.proquest.com/dissertations-theses/contact-interactions-robot-dexterity/docview/3104907628/se-2?accountid=9902
https://www.nature.com/articles/nrn1744
https://link.springer.com/chapter/10.1007/978-3-319-32552-1_38
https://ieeexplore.ieee.org/document/219918

Dexterous Grasping via Eigengrasps: A Low-dimensional Approach to a High-complexity
Problem, 2007

Hand posture subspaces for dexterous robotic grasping. 2009.

From Caging to Grasping, 2011

Human-Inspired Force Compliant Grasping Primitives, 2014

Physically-based Grasp Quality Evaluation under Pose Uncertainty, 2013. (used a physics

simulation to evaluate grasp quality)

Grasp'D: Differentiable Contact-rich Grasp Synthesis for Multi-fingered Hands, 2022
AnyGrasp: Robust and Efficient Grasp Perception in Spatial and Temporal Domains. 2023.

SpringGrasp: An optimization pipeline for robust and compliant dexterous pre-grasp synthesis,
2024

DexGraspNet: A Large-Scale Robotic Dexterous Grasp Dataset for General Objects Based on
Simulation, 2024

Non-prehensile Manipulation

(manipulation that is not grasping)
Stable Pushing, in the 90’s
A Convex Polynomial Force-Motion Model for Planar Sliding, 2016

Nonprehensile Dynamic Manipulation: A Survey, 2018

Dexterous Manipulation

On dexterity and dexterous manipulation, 2011

Extrinsic Dexterity: In-Hand Manipulation with External Forces. 2014

rning to Gr the Unara le with Emergent Extrinsic Dexterity. Conference on Robot
Learning. 2022.

Synthesizing Dexterous Nonprehensile Pregrasp for Ungraspable Objects. 2023


https://projects.csail.mit.edu/manipulation/rss07/paper__dexterous_grasping_via_eigengrasps_a_low_dimensional_approach_to_a_high_complexity_problem__ciocarlie.pdf
https://projects.csail.mit.edu/manipulation/rss07/paper__dexterous_grasping_via_eigengrasps_a_low_dimensional_approach_to_a_high_complexity_problem__ciocarlie.pdf
http://journals.sagepub.com/doi/abs/10.1177/0278364909105606
https://www.ri.cmu.edu/pub_files/2012/6/ar-rss11-ijrr-final.pdf
http://www.ri.cmu.edu/publication_view.html?pub_id=7587
http://www.cs.cmu.edu/~junggon/publications/2013_IEEE_TRO_evalgrasp.pdf
https://arxiv.org/abs/2208.12250
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=10167687
https://arxiv.org/html/2404.13532v1
https://pku-epic.github.io/DexGraspNet/
https://pku-epic.github.io/DexGraspNet/
https://www.cs.cmu.edu/~./mlab/stable/papers.html
https://arxiv.org/pdf/1602.06056
https://ieeexplore.ieee.org/document/8280543
https://www.eng.yale.edu/grablab/pubs/Ma_ICAR2011.pdf
https://ieeexplore.ieee.org/document/6907062
https://arxiv.org/abs/2211.01500
https://dl.acm.org/doi/abs/10.1145/3588432.3591528

Contact Mode Guided Planning for Dexterous Manipulation in_2D(2020) or 3D(2021).

Tools and Evaluation

Human Manipulation Benchmarks

Please check these notes from Nancy Pollard for a good overview of human & robotic
manipulation benchmarks.

Robotic Manipulation Benchmarks

Hands, 2021.

NIST benchmark for Robotic Grasping and Manipulation for Assembly

The YCB Object and Model Set: Towards Common Benchmarks for Manipulation Research,
2015

robosuite: A Modular Simulation Framework and Benchmark for Robot Learning

RLBench: The Robot Learning Benchmark & Learning Environment, 2020

Bi-DexHand: Towards Human-Level Bimanual Dexterous Manipulation with Reinforcement
Learning, 2023

PerAct2: Benchmarking and Learning for Robotic Bimanual Manipulation Tasks, 2024

FMB: A Functional Manipulation Benchmark for Generalizable Robotic Learning, 2024

HumanoidBench: Simulated Humanoid Benchmark for Whole-Body Locomotion and
Manipulation, 2024

LeRobot: an Open-Source Machine Learning Platform for Robotics, HuggingFace, 2024.

Datasets

Ego-Exo4D: A foundational dataset for research on video learning and multimodal perception,
2023



https://arxiv.org/abs/2011.01454
https://arxiv.org/abs/2105.14431
http://graphics.cs.cmu.edu/nsp/course/16848-s24/lectures/04.taxonomiesRefs.pdf
http://graphics.cs.cmu.edu/nsp/papers/CoulsonHumanoids2021.pdf
http://graphics.cs.cmu.edu/nsp/papers/CoulsonHumanoids2021.pdf
https://www.nist.gov/el/intelligent-systems-division-73500/robotic-grasping-and-manipulation-assembly
https://www.ycbbenchmarks.com/
https://robosuite.ai/
https://sites.google.com/view/rlbench
https://arxiv.org/abs/2206.08686
https://arxiv.org/abs/2206.08686
https://arxiv.org/abs/2407.00278
https://functional-manipulation-benchmark.github.io/
https://humanoid-bench.github.io/
https://humanoid-bench.github.io/
https://huggingface.co/lerobot
https://ai.meta.com/blog/ego-exo4d-video-learning-perception/

OAKINK2: A Dataset of Bimanual Hands-Object Manipulation in Complex Task Completion,
2024

Open X-Embodiment: Robotic Learning Datasets and RT-X Models, 2024

DROID: A Large-Scale In-the-Wild Robot Manipulation Dataset, 2024

AqiBot World, 2025

Simulation

For simulators, you could check out MuJoCo, Isaac Sim, DART, Drake, Bullet, IPC (large
deformation dynamics), Box2D, and Genesis (a newly released simulator that integrates many
existing simulators).

Drake: Model-based design and verification for robotics, 2019

Genesis: A Generative and Universal Physics Engine for Robotics and Beyond, 2025

Cosmos World Foundation Model Platform for Physical Al, 2025

Control
Compliance Control / Force Control

Chapter 7 Force Control, Springer Handbook of Robotics, 2007

Real and Artificial Forces in the Control of Manipulators: Theory and Experiments, 1990

Hybrid Position/Force Control of Manipulators, 1981
Robust Execution of Contact-Rich Motion Plans by Hybrid Force-Velocity Control, 2019

Adaptive Compliance Policy: Learning Approximate Compliance for Diffusion Guided Control,
2024

Adaptive and Reactive Control

Learning for Adaptive and Reactive Robot Control - Book, 2022



https://arxiv.org/abs/2403.19417
https://robotics-transformer-x.github.io/
https://droid-dataset.github.io/
https://droid-dataset.github.io/
https://agibot-world.com/
https://drake.mit.edu
https://genesis-embodied-ai.github.io/
https://research.nvidia.com/labs/dir/cosmos1/
https://users.dimi.uniud.it/~antonio.dangelo/Robotica/2018/helper/Handbook-fcontrol.pdf
https://www-robotics.jpl.nasa.gov/media/documents/PhD_volpe.pdf
https://fab.cba.mit.edu/classes/865.15/classes/measurement/hybrid-position-force.pdf
https://arxiv.org/abs/1903.02715
https://arxiv.org/abs/2410.09309
https://find.library.duke.edu/catalog/DUKE99119550836008501

Online movement adaptation based on previous sensor experiences, 2011

Residual policy learning. 2018.

Iterative Residual Policy for Goal-Conditioned Dynamic Manipulation of Deformable Obijects.
2022.

In-Hand Object Rotation via Rapid Motor Adaptation. 2022.

Perception

Interactive Perception: Leveraging Action in Perception and Perception in Action, 2016

3D Perception

BundleSDF: Neural 6-DoF Tracking and 3D Reconstruction of Unknown Objects. 2023.

FoundationPose: Unified 6D Pose Estimation and Tracking of Novel Objects. 2024.
DART: Dense Articulated Real-Time Tracking. 2014.

Probabilistic Articulated Real-Time Tracking for Robot Manipulation. 2017

What's in your hands? 3D Reconstruction of Generic Objects in Hands, 2022

Tactile Sensing

The unstable queen: Uncertainty, mechanics. and tactile feedback, 2021

Tactile sensory control of object manipulation in humans." The Senses: A Comprehensive
Reference, 2008.

Review papers:

A Comprehensive Realization of Robot Skin: Sensors, Sensing. Control, and Applications, 2019
A Review of Tactile Information: Perception and Action Through Touch, 2020

- Editorial Special Collecti Tactile Rot 2025

GelSight: High-Resolution Robot Tactile Sensors for Estimating Geometry and Force. 2017

Neuro-inspired electronic skin for robots, 2022


https://ieeexplore.ieee.org/document/6095059
https://arxiv.org/abs/1812.06298
https://arxiv.org/abs/2203.00663
https://arxiv.org/abs/2210.04887
https://arxiv.org/abs/1604.03670
https://arxiv.org/abs/2303.14158
https://openaccess.thecvf.com/content/CVPR2024/papers/Wen_FoundationPose_Unified_6D_Pose_Estimation_and_Tracking_of_Novel_Objects_CVPR_2024_paper.pdf
https://www.roboticsproceedings.org/rss10/p30.pdf
https://ieeexplore.ieee.org/document/7797255
https://arxiv.org/abs/2204.07153
https://www.science.org/doi/10.1126/scirobotics.abi4667
http://psyc.queensu.ca/~flanagan/papers/JohFla_BC_The_Senses_07.pdf
https://ieeexplore.ieee.org/document/8812712
https://ieeexplore.ieee.org/document/9136877
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=10900528
https://www.mdpi.com/1424-8220/17/12/2762
https://www.science.org/doi/10.1126/scirobotics.abl7344

Bioinspired soft electroreceptors for artificial precontact somatosensation, 2022

AnySkin: Plug-and-play Skin Sensing for Robotic Touch, 2024

Perception with tactile sensing:
NeuralFeels with neural fields: Visuo-tactile perception for in-hand manipulation, 2023

Tactile DreamFusion: Exploiting Tactile Sensing for 3D Generation, 2024

NormalFlow: Fast, Robust, and Accurate Contact-based Object 6DoF Pose Tracking with
Vision-based Tactile Sensors, 2024

Sensors

SonicSense: Object Perception from In-Hand Acoustic Vibration, 2024

Multimodal tactile sensor. The Human Hand as an Inspiration for Robot Hand Development,
2014. (The BioTac Sensor)

All the Feels: A dexterous hand with large-area tactile sensing. 2023. (magnetic sensing,
ReSkin)

Fully 3D printable Robot Hand and Soft Tactile Sensor based on Air-pressure and Capacitive
Proximity Sensing, 2024. (air pressure sensing)

Planning
Manipulation Motion Planning

Manipulation planning on constraint manifolds, 2009
Enhancing Dexterity in Robotic Manipulation via Hierarchical Contact Exploration, 2023

PINSAT: Parallelized Interleaving of Graph Search and Trajectory Optimization for Kinodynamic
Motion Planning, 2024



https://www.science.org/doi/10.1126/sciadv.abo5201
https://any-skin.github.io/
https://suddhu.github.io/neural-feels/
https://ruihangao.github.io/TactileDreamFusion/
https://joehjhuang.github.io/normalflow/
https://joehjhuang.github.io/normalflow/
https://arxiv.org/abs/2406.17932
https://link.springer.com/chapter/10.1007/978-3-319-03017-3_19
https://ieeexplore.ieee.org/abstract/document/10295987
https://ieeexplore.ieee.org/document/10610731
https://ieeexplore.ieee.org/document/10610731
https://ieeexplore.ieee.org/document/5152399
https://xianyicheng.github.io/HiDex-Website/
https://arxiv.org/abs/2401.08948
https://arxiv.org/abs/2401.08948

Task planning & Task and Motion Planning (TAMP)

Hierarchical Task and Motion Planning in the Now. 2011.
[2010.01083] Integrated Task and Motion Planning, 2020

Differentiable Physics and Stable Modes for Tool-Use and Manipulation Planning. 2018.

Generalized Planning in PDDL Domains with Pretrained Large Language Models, 2023

Learning Reusable Manipulation Strategies. 2023

Uncertainty and Robustness

Automatic synthesis of fine-motion strateqgies for robots, 1984. (The origins of having a chain of
funnels so that the object motions converge.)

LQR-Trees: Feedback Motion Planning on Sparse Randomized Trees, 2009

Characterizing Manipulation Robustness through Energy Margin and Caging Analysis, 2024
Planning and acting in partially observable stochastic domains. 1998. (POMDP)

Belief space planning assuming maximum likelihood observations, 2010

Pre-image backchaining in belief space for mobile manipulation, 2011
Monte-Carlo Planning in Large POMDPs, 2020

Robust Planning for Multi-stage Forceful Manipulation, 2022

A POMDP-based hierarchical planning framework for manipulation under pose uncertainty,
2024

Learning-focused

Robot Foundation Models & Related

Toward General-Purpose Robots via Foundation Models: A Survey and Meta-Analysis, 2023
tion M Is in Robotics: Application hallen nd the Future, 2023

Open X-Embodiment: Robotic Learning Datasets and RT-X Models, 2024



https://ieeexplore.ieee.org/document/5980391
https://arxiv.org/abs/2010.01083
https://ipvs.informatik.uni-stuttgart.de/mlr/papers/18-toussaint-RSS.pdf
https://arxiv.org/abs/2305.11014
https://proceedings.mlr.press/v229/mao23a/mao23a.pdf
https://journals.sagepub.com/doi/abs/10.1177/027836498400300101?casa_token=QkIOBrkQOqkAAAAA:9YpQlxSWtpJUysTE4xLav1O_ErsS0bUNCvESaLdq1SmF_CYhYnktCB6GTkKJgTdJaZR1Ldn3UutRkg
https://groups.csail.mit.edu/robotics-center/public_papers/Tedrake09a.pdf
https://arxiv.org/abs/2404.12115
https://people.csail.mit.edu/lpk/papers/aij98-pomdp.pdf
https://groups.csail.mit.edu/robotics-center/public_papers/Platt10.pdf
https://people.csail.mit.edu/tlp/pdf/2011/ISRR11.pdf
https://www.davidsilver.uk/wp-content/uploads/2020/03/pomcp.pdf
https://arxiv.org/abs/2208.00319
https://arxiv.org/abs/2409.18775
https://arxiv.org/abs/2312.08782
https://arxiv.org/abs/2312.07843v1
https://robotics-transformer-x.github.io/

LLARVA: Vision-Action Instruction Tuning Enhances Robot Learning, 2024
Octo: An Open-Source Generalist Robot Policy, 2024

OpenVLA: An Open-Source Vision-Language-Action Model, 2024

Hand-Obiject Interaction Pretraining from Videos, 2024

Manipulation + VLM/LLMs

Code as Policies: Language Model Programs for Embodied Control, 2022

Do As | Can, Not As | Say: Grounding Language in Robotic Affordances. 2022

VoxPoser: Composable 3D Value Maps for Robotic Manipulation with Language Models, 2023

HandsOnVLM: Vision-Language Models for Hand-Object Interaction Prediction, 2024
Human-Object Interaction from Human-Level Instructions, 2024

Eureka: Human-Level Reward Design via Coding Large Language Models, 2023

Reinforcement Learning for Manipulation

End-to-End Training of Deep Visuomotor Policies. 2016.

Learning dexterous in-hand manipulation. 2020

HACMan: Learning Hybrid Actor-Critic Maps for 6D Non-Prehensile Manipulation, 2023

Visual dexterity: In-hand reorientation of novel and complex object shapes. Science Robotics,
2023.

General In-Hand Object Rotation with Vision and Touch, 2023

Lessons from Learning to Spin “Pens”, 2024

Imitation Learning for Manipulation
Handbook of Robotics Chapter 59: Robot Programming by Demonstration, 2008
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https://arxiv.org/abs/2406.11815
https://octo-models.github.io/
https://openvla.github.io/
https://arxiv.org/abs/2409.08273
https://arxiv.org/abs/2209.07753
https://arxiv.org/abs/2204.01691
https://arxiv.org/abs/2307.05973
https://arxiv.org/html/2412.13187v1
https://arxiv.org/abs/2406.17840
https://eureka-research.github.io/
https://arxiv.org/pdf/1504.00702v1.pdf
https://arxiv.org/abs/1808.00177
https://arxiv.org/abs/2305.03942
https://www.youtube.com/watch?v=5HoLBaAhK-s&t=215s
https://haozhi.io/rotateit/
https://penspin.github.io/
https://infoscience.epfl.ch/server/api/core/bitstreams/978321e4-d5ec-4447-b3bf-3d3ba80f3607/content

Generalization of Motor Skills by Learning from Demonstration. 2009

A Reduction of Imitation Learning and Structured Prediction to No-Regret Online Learning.
2011. (DAgger)

Perceiver-Actor: A Multi-Task Transformer for Robotic Manipulation, 2022 (PerAct)

Diffusion policy: Visuomotor policy learning via action diffusion, 2023
Learning Fine-Grained Bimanual Manipulation with Low-Cost Hardware. 2023
MimicPlay: Long-Horizon Imitation Learning by Watching Human Play. 2023.

Diffeomorphic Transforms for Generalised Imitation Learning, 2022

Robot Hands/Manipulators

Some Robot Hands

Hands of the 80’s:
Belgrade / USC hand, Stanford / JPL hand, Utah / MIT hand

Commercial Hands:
Barrett hand, Gifu Hand, DLR / HIT hand, SVH Hand

More recent commercial hands:

Shadow hand, Allegro hand, gbRobotics Soft Hand, Inspire robotic hand, ...

(one in-class presentation idea is a survey and comparison of the commercial robot hands on
the market)

Open-source hand/manipulator projects:

Yale OpenHand project: https://www.eng.yale.edu/grablab/openhand/

Soft Robot Hands: https://softroboticstoolkit.com/

Robot Nano Hands: https://robotnanohand.com/

Build low-cost robot arms with using the LeRobot (a robot learning platform from
HuggingFace): TheRobotStudio/SO-ARM100: Standard Open Arm 100 (~$110), GitHub

- jess-moss/koch-v1-1 (~$200)

Prosthetic Hands:
iLimb (Touch Bionics), Cyberhand, COVVI hand, Psyonic Ability Hand, DEKA Luke Hand and
JHU MPL Hand

Open-source prosthetic hand: https://enablingthefuture.org/upper-limb-prosthetics/
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https://ieeexplore.ieee.org/document/5152385
https://arxiv.org/abs/1011.0686
https://arxiv.org/abs/2209.05451
https://diffusion-policy.cs.columbia.edu/
https://arxiv.org/pdf/2304.13705
https://arxiv.org/abs/2302.12422
https://proceedings.mlr.press/v168/zhi22a/zhi22a.pdf
https://www.eng.yale.edu/grablab/openhand/
https://softroboticstoolkit.com/components
https://robotnanohand.com/
https://github.com/TheRobotStudio/SO-ARM100
https://github.com/jess-moss/koch-v1-1
https://github.com/jess-moss/koch-v1-1
https://enablingthefuture.org/upper-limb-prosthetics/

Robotic Hand Research

Human prehension and dexterous robot hands. The International Journal of Robotics Research,
1997.

Hands for dexterous manipulation and robust grasping: a difficult road toward simplicity, 2000.
Toward dexterous manipulation with augmented adaptive synergies: The pisaliit softhand 2.
IEEE Transactions on Robotics, 2018. (Written by the same author of the paper above, 18 years
later)

Generality and Simple Hands, ISRR, 2009.

Lightweight High-Speed Multifingered Hand System, Ishikawa Group, 2002

Mechanisms of the Anatomically Correct Testbed (ACT) Hand, 2011. (An attempt to completely

mimic human hand)

Fluid Lubricated Dexterous Finger Mechanism for Human-Like Impact Absorbing Capability," IEEE
Robotics and Automation Letters, 2019. (FLLEX Hand V1&V2, an attempt to mimic a human hand.
Very impressive design but hard to fabricate and reproduce.)

The Robonaut 2 Hand — Designed To Do Work With Tools, 2011

A Compliant, Underactuated Hand for Robust Manipulation, 2015
A 1-DoF SimpleHand Capable of Complex Manipulation, 2013
Direct Drive Hands: Force-Motion Transparency in Gripper Design. 2019

A Novel Type of Compliant and Underactuated Robotic Hand for Dexterous Grasping. International
Journal of Robotics Research 2015. (A completely soft hand)

A robotic hand with a gecko-inspired grip, 2021

Tilde: Teleoperation for Dexterous In-Hand Manipulation Learning with a DeltaHand, 2024. (The
DeltaHand is a robotic hand consisting of four delta robots as fingers. This paper introduces a

full-stack robot hand system including the hand, teleoperation, and imitation learning.)

LEAP Hand: Low-Cost, Efficient, and Anthropomorphic Hand for Robot Learning, 2023
LEAP Hand V2

The modular prosthetic limb. Wearable robotics, 2020. (Prosthetic hand & arm)
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https://journals.sagepub.com/doi/abs/10.1177/027836499701600302
https://ieeexplore.ieee.org/document/897777
https://ieeexplore.ieee.org/document/8373731
https://www.ri.cmu.edu/pub_files/2009/7/mtm-isrr09.pdf
https://ishikawa-vision.org/fusion/HighspeedHand/index-e.html
https://neurobotics.cs.washington.edu/papers/ACT_Mechanism_ToM.pdf
https://www.youtube.com/watch?v=PpH71c6ziw0
https://ntrs.nasa.gov/api/citations/20110023122/downloads/20110023122.pdf
https://arxiv.org/abs/1301.4394
https://www.ri.cmu.edu/project/simple-hands/
https://www.youtube.com/watch?v=JJEvBs3PdUg
https://www.roboticsproceedings.org/rss10/p18.pdf
https://news.stanford.edu/stories/2021/12/robotic-hand-gecko-inspired-grip
https://arxiv.org/abs/2405.18804
https://v1.leaphand.com/
https://openreview.net/pdf?id=eQomRzRZEP
https://www.jhuapl.edu/work/projects-and-missions/revolutionizing-prosthetics/research

Robot Manipulator Systems for Large-scale Data Collection

DexCap: Scalable and Portable Mocap Data Collection System for Dexterous Manipulation,
2024

Learning Fine-Grained Bimanual Manipulation with Low-Cost Hardware (The ALOHA robot, and
here is the mobile version of it: Mobile ALOHA)

Universal Manipulation Interface: In-The-Wild Robot Teaching Without In-The-Wild Robots, 2024
(A gripper that can be hand-held to collect data and then mounted on robot arms).

GELLO: A General, Low-Cost, and Intuitive Teleoperation Framework for Robot Manipulators,
2024

ACE: A Cross-platform Visual-Exoskeletons for Low-Cost Dexterous Teleoperation, 2024

Robot (Hand) Design Optimization

An end-to-end differentiable framework for contact-aware robot design. 2021

Automated design of robotic hands for in-hand manipulation tasks.2020

Automated Design of Simple and Robust Manipulators for Dexterous In-Hand Manipulation
Tasks using Evolutionary Strategies. 2019

Learning to Design and Use Tools for Robotic Manipulation, 2023

Dynamics-Guided Diffusion Model for Robot Manipulator Design, 2024

PaperBot: Learning to Design Real-World Tools Using Paper, 2024

Co-Designing Tools and Control Policies for Robust Manipulation, 2024

More Topics
Manipulation in Human Robot Interaction

Human-Robot Interaction for Cooperative Manipulation: Handing Objects to One Another, 2007
Collaborative manipulation: New challenges for robotics and HRI, 2013

Eve-Hand Behavior in Human-Robot Shared Manipulation, 2018
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https://dex-cap.github.io/
https://tonyzhaozh.github.io/aloha/
https://mobile-aloha.github.io/
https://umi-gripper.github.io/
https://arxiv.org/abs/2309.13037
https://ace-teleop.github.io/
http://diffhand.csail.mit.edu/
http://graphics.cs.cmu.edu/nsp/papers/Automated_Design_Robot_Hands_IJHR2020.pdf
http://graphics.cs.cmu.edu/nsp/papers/MeixnerHumanoids2019.pdf
http://graphics.cs.cmu.edu/nsp/papers/MeixnerHumanoids2019.pdf
https://arxiv.org/abs/2311.00754
https://dgdm-robot.github.io/
https://paperbot.cs.columbia.edu/
https://paperbot.cs.columbia.edu/
https://arxiv.org/abs/2409.11113
https://people.csail.mit.edu/edsinger/doc/edsinger_kemp_roman2007.pdf
https://ieeexplore.ieee.org/document/6483634
https://dl.acm.org/doi/10.1145/3171221.3171287

DegustaBot: Zero-Shot Visual Preference Estimation for Personalized Multi-Object
Rearrangement, 2024

Conformalized Teleoperation: Confidently Mapping Human Inputs to High-Dimensional Robot
Actions, 2024

Locomotion, Manipulation, Humanoids

Humanoid Locomotion and Manipulation: Current Progress and Challenges in Control,
Planning, and Learning, 2025

A Hybrid Systems Model for Simple Manipulation and Self-Manipulation Systems, 2015 (math

heavy, very good learning material for hybrid systems, legged locomotion, and manipulation with

small number of contacts)

Legs as Manipulator: Pushing Quadrupedal Agility Beyond Locomotion, 2023

Grasping Diverse Objects with Simulated Humanoids, 2024

Deformable Object Manipulation

nfolding the Literature: A Review of R ic Cloth Manipulation, 2024

Supplementary References

Books

Mechanics of Robotic Manipulation, Matthew T Mason

A Mathematical Introduction to Robotic Manipulation, Richard M. Murray, S. Shankar Sastry,
and Zexiang Li

Springer Handbook of Robaotics, Siciliano, Bruno, Khatib, Oussama

Modern Robotics: Mechanics, Planning, and Control, Kevin M. Lynch and Frank C. Park
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https://arxiv.org/abs/2407.08876
https://arxiv.org/abs/2407.08876
https://arxiv.org/abs/2406.07767
https://arxiv.org/abs/2406.07767
https://arxiv.org/abs/2501.02116
https://arxiv.org/abs/2501.02116
https://arxiv.org/abs/1502.01538
https://arxiv.org/abs/2303.11330
https://www.zhengyiluo.com/Omnigrasp-Site/
https://albilo17.github.io/assets/pdf/Review.pdf
http://www.coep.ufrj.br/~ramon/COE-841/robotics/book%202001%20-%20Mechanics%20of%20Robotic%20Manipulation%20-%20Mason.pdf
https://www.cse.lehigh.edu/~trink/Courses/RoboticsII/reading/murray-li-sastry-94-complete.pdf
http://www.springer.com/us/book/9783319325507
https://hades.mech.northwestern.edu/index.php/Modern_Robotics

Courses

Mechanics of Manipulation, Carnegie Mellon University

Robotic Manipulation, MIT

Hands: Design and Control for Dexterous Manipulation, Carnegie Mellon University
Topics in advanced robotic manipulation, Stanford

Robotic Manipulation, Northwestern University

Articles, Magazines, etc

Towards robotic manipulation, Matthew T Mason, 2018 & Matt's Robotics Blog

IEEE Robotics & Automation Magazine: Robotic Manipulation --- Seizing the Future, Dec 2024
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https://www.cs.cmu.edu/afs/cs/academic/class/16741-s07/www/home.html
https://manipulation.csail.mit.edu/index.html
http://graphics.cs.cmu.edu/nsp/course/16848-s24/
https://web.stanford.edu/class/cs326/index.html
https://hades.mech.northwestern.edu/index.php/ME_449_Robotic_Manipulation
https://www.cs.cmu.edu/afs/cs/academic/class/16741-s07/www/Mason2018.pdf
https://mtmason.com/matt-mason-robotics-blog/
https://magazines.ieee.org/ra/library/document/december_2024/
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