S e e 57 PURDUE [ i
.RDS UNIVERSITY. Technology

In-Hand Singulation and Scooping Manipulation with a
S DOF Tactile Gripper

Yuhao Zhou!, Pokuang Zhou', Shaoxiong Wang? and Yu She!

ISchool of Industrial Engineering, Purdue University
2CSAIL, MIT

/ 1. Introduction \ / 3. Model-based Control \

* In-Hand Singulation
[Tactile-reactivate MPC Controller] [xu2024]

* The potential of in-hand manipulation using a fewer
Degrees of freedom gripper remains less explored

* Previous work in human-like dexterous manipulation
usually relies on high-DOF hand and intricate control
strategies. In this work, we develop a 5-DOF gripper and
leveraging the visual-tactile sensor

*  We present a model-based approach that utilizes tactile
information to accomplish two tasks: in-hand singulation
and scooping manipulation

* The results demonstrate the efficiency of the proposed
approach, with a high success rate for spherical objects at
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high as 94.3%, and a 100% success rate for scooping and ‘ Achieving stable grasping during dynamic in-hand manipulation ‘
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2. 5-DOF Tactile Gripper Design ‘
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4. Experiment
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(a) Task setting (b) In-Hand singulation manipulation to remove the rice c)Tactilaimages cotrespanding to eachframa (a) Task setting (b) In-Hand manipulation to complete the credit card insertion  (c) Tactile images corresponding to each frame
K In-Hand Singulation In-Hand Scooping and Precise Insertion j

/ 5. Result \ / 6. Summary \
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25 5 A We present a 5 DOF tactile gripper that:
success rate | 13/15 1315 | 1015 11/15 | 15/15 | 1515 14115 15/15 | ans 14/15 ° ShOWS Challenging in_hand manipulation taSkS using model_
based method, with a low DOF
* demonstrates leveraging the vision-based tactile sensor, our
proposed gripper can complete skillful manipulation
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