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Fig.1. A movie of the android robot. Participants were shown movies of the
android robot and those of the human model, and brain activity was compared
between the two. Credit: Osaka University

It has been decades in the making, but humanoid technology has
certainly made significant advancements toward creation of androids –
robots with human-like features and capabilities. While androids hold
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great promise for tangible benefits to the world, they may induce a
mysterious and uneasy feeling in human observers. This phenomenon,
called the "uncanny valley," increases when the android's appearance is
almost humanlike but its movement is not fully natural or comparable to
human movement. This has been a focus of study for many years;
however, the neural mechanism underlying the detection of unnatural
movements remains unclear.

The challenge prompted a team of Osaka University-centered
researchers to delve deeper into the topic.

First, they recorded movies of Geminoid F, an android developed by
Osaka University and Advanced Telecommunications Research Institute
International, and its actual human model. This allowed the researchers
to investigate what differences a slight degree of motion unnaturalness
would make to feelings about the android.

Second, they used functional magnetic resonance imaging (MRI) to
investigate what brain region activates when participants observed the
android's and the human's movements in the movies, wherein they were
only slightly different in naturalness. The subthalamic nucleus is found
to be responsible for detecting the android's slight awkwardness.

"Visual observation of the android, compared with that of the human
model, caused greater activation in the subthalamic nucleus (STN),
which plays an important role in motor control," says Takashi Ikeda, lead
author of the study, which was published recently in Scientific Reports.

  
 

2/4

https://medicalxpress.com/tags/android/
https://medicalxpress.com/tags/functional+magnetic+resonance/
https://medicalxpress.com/tags/subthalamic+nucleus/


 

  

Fig.2. Activation of the subthalamic nucleus. The movies of the android robot
showed stronger activation in the subthalamic nucleus than those of the human
model. The subthalamic nucleus is involved in the motor system and plays an
important role in smooth motion. It is also a target area in deep brain stimulation
to treat Parkinson disease. Credit: Osaka University

Notably, the STN is involved in the process of impairing dopaminergic
neurons in the deep brain structure in Parkinson's disease patients. Deep
brain stimulation to the STN dramatically improves rigidity or
impairment of voluntary movement in these patients.

"Our data attest to commonalities between the movements of the android
and Parkinson's disease patients. The android's movements were rigid
and akinesic in a comparable way to the movements of a patient with
mild Parkinson's disease," corresponding author Masayuki Hirata
explains.

The current findings not only serve as valuable information for the
design of androids, which could reduce the uncanny feeling in human
observers, but also for elucidating the pathology of Parkinson's disease.

  More information: Takashi Ikeda et al. Subthalamic nucleus detects
unnatural android movement, Scientific Reports (2017). DOI:
10.1038/s41598-017-17849-2
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