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PRQIECT TI TLE: Design of a human-robot interface for robots to learn grasping from
hunans

Physi cal Requi r ement
Hardware design is required. Materials costs will be covered by |IRAS Lab

Project's Technical Skills Requirenent
Mechani cal engi neering and el ectrical engineering

Project's Available Positions : 1

Qu Ma

Proj ect Description

Backgr ound:

Programring a robotic mani pulator to reliably grasp an object w thout know ng
its exact pose is a challenging problem The difficulty increases
significantly when the object is noving along nmultiple axes, as the robot

must continuously adapt its target pose and grasping force in real tinme to
account for the object’s dynanic notion. One potential solution is to

| everage Al -based | earning fromhuman denonstrations, enabling the robot to
acqui re grasping strategi es by observing human performance. However, directly
replicating human notions often fails due to the substantial capability gap
bet ween hunman hands and robotic grippers —including differences in sensing,
dexterity, speed, force, and torque control. State-of-the-art approaches
overcome this limtation through indirect |earning, where the gap is reduced
by introduci ng a human-robot interface. Such an interface enables a human
operator to directly control the robotic gripper during grasping tasks,
effectively allowing the robot to collect high-quality, task-relevant data
for training.

bj ecti ve:

The goal of this project is to design and devel op a hand-hel d hunman-robot
interface that connects a human hand to a robotic gripper, enabling the hunman
to directly performgrasping tasks using the robotic system The interface
will be equipped with various sensors to record notion, force, torque, and

ot her relevant data during these denonstrations. These data will then be used
to train a | earning-based robotic control policy, enabling a robotic arm and
gri pper to autononously execute simlar grasping tasks in dynamc
environnents. A good exanple of this |earning-based robotics technol ogy can
be found inhttps://ww. youtube. com wat ch?v=ycJnf BAPRv4&l i st =PL9Hnb9ql vGQX_Xu-
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Requi renent s

(a) The interface shall be lightweight, so that a human uses it w thout too
much extra burden

(b) The interface shall have a nechanical, power and data connection to the
robotic gripper.

(c) The interface shall have vision sensors to collect visual data from
graspi ng operation.

(d) There shall be one or nore video displays for a human to vi ew when doi ng
graspi ng operation.

(e) There shall be a software to process the collected data to the formready
for robot to |earn.

Del i ver abl es

(1) A prototype of the human-robot interface which can readily connect to one
robotic gripper.

(2) A data collection system (hardware and software) for collecting data from
graspi ng operation.

(3) Denpnstrations of a human doi ng grasping tasks using a robotic gripper

t hrough the interface

(4) A project report including the user’s manual of the resulting control
sof t war e.
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