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Do we Mirror Robots? A Grip Force Study on the
Perception of Robotic Hand Movements

na Sutter, Emily Evermann, Martin H. Fischer, and Katharina Kiihne

e The growing integration of robots into social environments has intensified
research on human-robot interaction (HRI), particularly regarding the neural
mechanisms of social perception.

® In two within-subject experiments (N; = 27; N, = 24), we investigated whether
robotic stimuli elicit similar mirror neuron system (MNS) responses to human
stimuli using bilateral grip force as a proxy for covert motor resonance.

® Participants viewed static images of human and robot hands performing grasping
actions while bilateral grip force was recorded using force sensors. This enables
the detection of subtle and real-time changes in hand muscle activity.

® Images of robotic hands varied across three levels of humanlikeness in form and
design (Experiment 1) and biomechanical plausibility of the depicted hand
movements (Experiment 2). (A) Set-up for bimanual grip force recording. (B) Grip force sensor (X — itudinal, Y — radial, Z — compression forces),

from Miklashevsky et al. (2020). (C) How participants held the sensor. (D) Time course of one Go and one No-Go trial.
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METHODS H1: Grip force is greater when observing human (biological) hand H2: Grip force increases with higher degrees of
postures pared to robotic (non-biological) ones. o h likeness in robotic hand desi

o N = 27 students (85% f, 15% m)
e Mean age: 22.89 (SD = 5.24)
® Design: Within-subject design
with 4 levels of humanlikeness:
o human, robotic with low M
(hl11), medium (h12), high
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