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The detection of matching vs mismatching sensory movement feedback is
key for self-other distinction1. Its basis may be rooted in the comparison of
forward predictions (by the motor system) with actual sensation2. Much work
has used spatial or temporal manipulations of e.g. visual movement feedback
to study these processes, but a systematic comparison is missing3.

This preregistered study4 aimed to test and compare detection thresholds for
spatial (offset) and temporal (delay) incongruities in visual movement
feedback, as well as investigating their dependence on motor signals.
Participants performed continuous elliptical movements on a graphics tablet
guided by a template. Visual feedback was provided by a dot; and could be
congruent (veridical) or manipulated i.e., delayed or displaced with respect to
the executed movement (6 levels of delay or offset, matched in terms of
average visuo-proprioceptive displacement).

We expected better detection during execution > passive observation of the
identical movements; and further differences depending on movement
velocity variations following the “Two-Thirds Power Law”5.

Background

Conclusion

Contact: fanni.peters@stud.uni-greifswald.de

• Matched spatial and temporal manipulations of visual movement feedback
were detected comparably well

• Participants classified visual movement feedback better when executing the
movement than when observing it, demonstrating a perceptual benefit of
visuomotor comparisons.

• Spatial offsets were detected during observation, suggesting perceptual
sensitivity to violations of kinematic invariants (Two-Thirds Power Law).

• Still, at critical levels, detection of offsets was improved by the presence of
motor predictions (active > passive).

Methods
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A: Participants performed elliptical movements with visual feedback on-screen and responded 
via left-hand key presses. B: Schematic trial structure. C: The experiment had an active 
(execution) and a passive (play-back of the same movements) part, separated by ~one week.

Participants: 33 right-handed volunteers (24 women; aged 18-42)
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Mean response frequencies in each condition for the active (left) and passive (right) parts. Each column shows the stacked average response frequencies in each condition. The correct response 
option is always displayed at the bottom and in a stronger saturation. The grey dashed line indicates the chance i.e. guessing level (33%). White asterisks denote significance above chance level; 
coloured asterisks denote significant differences between active and passive parts. *p<.05. **p<.01. ***p<.001. 

Mean normalised velocity profiles of executed movements and visual feedback in each 
condition. As expected, participants were slower at the high-curvature parts of the ellipse. In 
the congruent and delayed conditions, visual movements followed the same pattern; whereas 
spatial offsets gradually altered the visual velocities.
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