EFFECT OF ROBOTIC ASSISTANCE ON THE
SYNERGISTIC ORGANIZATION OF REACHING

MOVEMENT

1 , Ceronil., Garro F., Semprini M.
Rehab Technologies, Istituto Italiano di Tecnologia, Genova, ltaly, Department of Informatics, Bioengineering, Robotics and Systems Engineering, University of Genoa, Genoa, ltaly

1

OBJECTIVE EXPERIMENTAL SET-UP
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the effect of the
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EXPERIMENTAL PROCEDURE

Adjustable
touch panel

assistance of the
Float exoskeleton on
the modular
organization of
reaching.

RELEVANCE

Float exoskeleton [4]:
« 5 degrees of freedom
« 2 assistance levels
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Synch station

Objective characterization
of the effects of robotic
Interventions is still missing [1].

Joint 4 providing
assistance to flex
the shoulder

v
Sensorized

The muscle synergies paradigm [2] targets

can provide a quantitative and
objective measurement of the
effects of robotic assistance.

10 channels sEMG
(Cometa Waveplus System - 1 KHz)

SPATIAL SYNERGIES

_ free dataset synergies
A standardized task [3] may enable S

the comparison among different
populations and robotic platforms.

POPULATION

eee 20 right-handed able-bodied subjects (10 males, 10 females, age
&R 316 +/-6.2Yy0)
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TEMPORAL COEFFICIENTS VARIATIONS
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S3_free 1 initial free vs high | 0.00039

S3 free 2 initial 0.00052

free vs high

S3_free final free vs high | 0.00045
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DISCUSSION

« The fundamental synergistic structure of reaching
IS preserved when movement is assisted by Float.
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 Float assistance modulates motor control: it

appears fragmented into the activation of single
muscles or couples of muscles.

TEMPORAL COEFFICIENTS
Assistance provided by joint 4 results in a visible
(although not statistically significant) reduction in
the activation of synergy 2 (responsible for elbow
flexion).
- Similar to bodyweight support.
- May counteract abnormal muscle couplings in

stroke survivors [5].

S1 free
S1 whole
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-

High assistance increases the activation of

synergy 3 (responsible for scapula elevation).

- The users perceive Float's weight on the
shoulder.

- Improving friction compensation or introducing
assistance on joint 2 could reduce this effect.

FUTURE WORK
« Involvement of post-stroke subjects.
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« Separation of tonic and phasic components of
muscle activation.
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