Teleoperation

Humanoid Robot.
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Haptic and Haptic’s applications

* What is Haptics?

« Teleoperation with haptics. |

e Haptic Guidance

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt
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Humanoid Project-PHUA

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt 16/12/2015



Humanoid Project-PHUA

Inverse Kinetics Control (IK mode)

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt

Joint-by-joint Control (Torque mode)
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Experimental Setup

ROS Framework:

« Hardware Setup

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt
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Experimental Setup

ROS Framework:

* Nodes Interaction

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt

|I edback |I Robot State

Phantom Control | Haptic Fe I-
Recorded data
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User Trainer Interface
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User Trainer Interface
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User Trainer Interface
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User Trainer Interface

IK User Trainer Interface

* New force formulations

Multi formulation configuration
Easy Online Selection

Four different formulation

Two possible directions

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt

= First formulation

Second formulation
—— Third formulation
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User Trainer Interface
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User Trainer Interface
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User Trainer Interface
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User Trainer Interface 22

Torque User Trainer Interface

» Force Feedback
 Individual Joint Application | |
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Experiments & Results 23

IK UTIl Experiments

Inverse Kinematics

« Two users fenlE

« 20 minutes of training
» GHOST control by expert user

User without UTI User with UTI

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt 16/12/2015



Experiments & Results

IK UTI ReSUltS Distance from Ghost

Using UTI :
— Without UTI |

Distance [Meter]

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt 16/12/2015



Experiments & Results

Torque UTI Experiments

« Two Maneuvers
* 45/20min training

* 15/10min reproduction

Full Feedback

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt

No Haptic
Guidance

Visual
Feedback

Torque UTI

Haptic
Feedback

Torque Mode

TDTQUE mManeuvers

Haptic
Guidance

One Foot

Full Feedback
Balance
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Experiments & Results




Experiments & Results
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Experiments & Results
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Conclusions

nterface.
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Teleoperation

Humanoid Robot.




