
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: Mar 30, 2019

Impact of task complexity on driving a gazecontrolled telerobot

Zhang, Guangtao; Minakata, Katsumi; Alapetite, Alexandre; Wang, Zhongyu; Thomsen, Martin; Hansen,
John Paulin

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Zhang, G., Minakata, K., Alapetite, A., Wang, Z., Thomsen, M., & Hansen, J. P. (2018). Impact of task
complexity on driving a gazecontrolled telerobot. Abstract from Scandinavian Workshop on Applied Eye Tracking
2018, Copenhagen, Denmark.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/189892473?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/impact-of-task-complexity-on-driving-a-gazecontrolled-telerobot(66fc0d82-d8ca-4be7-8172-87566be8f143).html


 

30 

POSTER SESSION: Eye‐tracking methodology 
 
 

Impact of task complexity on driving a gaze‐controlled telerobot 
Guangtao Zhang, Katsumi Minakata, Alexandre Alapetite, Zhongyu Wang, Martin Thomsen, & 

John Paulin Hansen 
 

Technical University of Denmark 
 

Robotic  telepresence  systems  promote  social  interaction  between  geographically  dispersed 
people.  Gaze  interaction  is  regarded  as  a  common  control  mode  for  severely  paralyzed  people 
(Minakata et al., 2018). Gaze interaction with telerobots provides a new opportunity for people with 
limited mobility.  The possibility  of  gaze‐controlled,  floor‐driving  robots  has  been  shown  in  a  prior 
study  (Tall  et  al.,  2009).  The  quality  of  eye  tracking  has  been  shown  to  be  sufficient  for  gaze 
interaction in a bed scenario (Hansen et al., 2011). Situation awareness (SA) plays an important part 
in  telepresence  and  a  high  level  of  understanding  of  the  environment  the  telerobot  is  navigating 
through  must  be  provided  (Endsley,  2000).  SA  is  also  a  primary  basis  for  performance  (Endsley, 
1995). However, for this kind of gaze‐controlled telepresence, it is still unclear how task complexity 
impacts users’ performance and their SA. Thus, the main research question of this study is: what is 
the  impact of task complexity when driving a gaze‐controlled telerobot with a virtual reality head‐
mounted display (VR HMD)? 

A total of 10 participants took part in our experiment (five with a low‐complexity task vs. five 
with a high‐complexity task). The dependent variables of interest were, eye movements, position of 
telerobot,  and  correctness  of  answers  about  information  collected  during  the  test.  A  subjective 
measure was also  collected on experience of  comfort  and  fun. A VR HMD with gaze  tracking was 
provided  for each  test person to control a  robot  that carries a 360‐degree video camera. The  two 
groups of participants were asked to drive the gaze‐controlled robot along two pre‐set paths with 
different complexities. Following the driving test, each participant was interviewed. 

With  log  data  and  screen  recordings  captured  during  the  experiments,  our  analysis  results 
include  users’  eye  movement  behaviours,  telerobots’  deviation  from  pre‐set  paths,  number  of 
collisions,  and  accuracy  of  answers  about  information  collected  during  the  test. We  present  out 
findings in terms of differences between the two groups.  
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