Learning human motion intention
for pHRI assistive control
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Motivation

e Let the robot understand human
desired motion intention

* human intention: the desired
trajectory that the human wants
to follow over a finite rolling
prediction horizon
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Method

» Cooperative GT control

 Human intention predictive model
* |[terative training
 Transfer learning
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Iterative Training

o —— — — — — — — —— — — — e e

// \\
[ \
| ) :
| Data collection [« ,
| J |
|
: ( o } : Mfinal
: L training J : >
|
| " |
\ Y :
Zref,h _ . PEE
o Ko 5 MCK ]‘—> _trajectories
motion g Initial data |
planner el . .
' collection




Iterative Training

o —— — — — — — — —— — — — e e

*[ Data collection

N e e e e e e . . — — —— — — — — — — — — — — — — — — — — — —] — — — — — — —

§> c Zref,h
AN S Ko 5 M0K } - trajectories
motion > [ Initial data ]
Zref,r

\_A_/

M final

_
S Y R | | ——

) - user
collection




Iterative Training

o —— — — — — — — —— — — — e e

*[ Data collection

N e e e e e e . . — — —— — — — — — — — — — — — — — — — — — —] — — — — — — —

Zref,h

AN « Ko IS5 MoK ]~—> - trajectories
motion > Initial data

planner Fraf = User

collection - contact point

\_A_/

M final

_
S Y R | | ——




Iterative Training

o —— — — — — — — —— — — — e e

*[ Data collection

\_A_)

TN e e ————————— — — — — —

M final

___________________/

Z 5
Initial data
collection

R
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Iterative Training
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Iterative Training

Pros:
+ Improves predicting capabilities of the model at each
iteration




Iterative Training

Pros:

+ Improves predicting capabilities of the model at each
iteration

Cons:

- time consuming
- fitted under precise conditions (task, user, trajectory, etc)
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Transfer Learning
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Transfer Learning
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Transfer Learning

( FC training
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Transfer Learning

Mfinal Data collection ] DTL ‘( FC tl’alnlng MTL
with different scenarios J 'L only
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Iterative training results

‘—actual trajéctory

R —actual trajectory
Iter 1 —;ajfegiactiganjec o Iter 2 —prediction

‘ ‘ —actual trajectory —actual trajectory
Iter 3 —prediction Iter 4 —prediction

Linear nominal
trajectory




Iterative training results

—aclual trajectory
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Transfer learning results

TL on new users
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Transfer learning results

TL on new users TL on new trajectory

prediction
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Transfer learning results

TL on new users TL on new trajectory
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Thank you!

For any question, feel free to contact me at
franceschi.pl@gmail.com
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