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Motivations and objectives

Motivations:

« Human-Robot Interaction performances are subjective
« Same controller with different parameter tuning

* Tuning according with the human preferences

Obijectives:
» Define a procedure to tune a pHRI controller according to each subject’s preferences
« Evaluate general human behaviors and preferences according to different tasks and requirements

| UNIVERSITA

EGLI STUDI :
DI BRESCIA =™




GT Cooperative controller
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GT Cooperative controller

Human intention prediction
/ Ziern = Zrepn + Kpntin
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GT Cooperative controller

Human intention prediction
/ Ziern = Zrepn + Kpntin
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Bargaining problem: find cooperative cost function
dependingon a, Jor = aJ, + (1 — )/,
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GT Cooperative controller

Human intention prediction
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Optimization variables

Human intention predictig
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PBO with GLISp? algorithm
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Experiments

URS robot

Robotig FT300 sensor
3D-printed handle

5 subjects

2 set of experiments:
. Path following
. Fast reaching

Performance idexes

. Dinamyc Time Warping (DTW)
. Force RMS

. Questionnaire
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Results — optimized values
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Results - DTW path following
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Results - forces and questionnaire

Range [0-4]
I Long | Tiring | Satistied
Path following | 1.25 | 1.00 | 2.75
I i Reaching 075 | 1.00 | 2.75
.
AR : P
. -

S,

UNIVERSITA —& Al
DEGLI STUDI STK"M -

Sistemi & i Intedl; t
DI BRESCIA =it (i



Conclusions

« Different tasks require different tuning

* Minimum force is not always preferred by the human

* In general, the proposed framework is appreciated by the subjects for tuning the controller on purpose
for a specific task

Future works:
« Make the parameters variable online according to the specific sub-task
* Tune the variable parameters law according to the subject preferences
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Path following experiments




Thank you for your attention

p.franceschi@unibs.it, paolo.franceschi@cnr.stiima.it
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