
69th International Astronautical Congress 2018

IAF HUMAN SPACEFLIGHT SYMPOSIUM (B3)
Human and Robotic Partnerships in Exploration - Joint session of the Human Spaceflight and Exploration

Symposia (6-A5.3)

Author: Dr. Armin Wedler
German Aerospace Center (DLR), Germany

Ms. Laurie Metcalfe
Canadian Space Agency, Canada

Dr. David Alfano
National Aeronautics and Space Administration (NASA), Ames Research Center, United States

Dr. Kimberly Hambuchen
NASA, United States

Mr. Scott Vangen
NASA John F. Kennedy Space Center, United States

Mr. Brian Wilcox
Jet Propulsion Laboratory - California Institute of Technology, United States

Mr. Kim Nergaard
European Space Agency (ESA), Germany

Mr. Alessandro Bergamasco
European Space Agency (ESA), The Netherlands

Dr. Simone Fratini
ESOC - European Space Agency, Germany

Mr. Alessandro Donati
European Space Agency (ESA), Germany

Mr. Michael Schmidt
European Space Agency (ESA), Germany

Mr. Michel Delpech
Centre National d’Etudes Spatiales (CNES), France

Ms. Valérie MOUSSET
Centre National d’Etudes Spatiales, Toulouse, France, France

Mr. Hiroshi Ueno
JAXA, Japan

Mr. Wen-Hong Zhu
Canadian Space Agency, Canada

Mr. David Gingras
Canadian Space Agency, Canada

Mr. Thilo Kaupisch
German Aerospace Center (DLR), Germany

Mr. Bernd Sommer
Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR), Germany

Dr. Gerhard Grunwald
DLR (German Aerospace Center), Germany

TELEROBOTIC OPERATIONS WITH TIME DELAY, RESULTS FROM THE ISECG GAP

1

Paper ID: 47235
oral



ASSESSMENT TEAM

Abstract

As documented in the new Global Exploration Roadmap (GER18) there is an increasing push for
robotic missions to the Moon and Mars involving increased levels of complexity. Robotic exploration
missions can be done using different approaches with respect to autonomy, ranging from pure remote
control with direct sensory feedback to fully autonomous systems. The International Space Exploration
Coordination Group (ISECG) formed two Gap Assessment teams to evaluate topic discipline areas that
traditionally had not been assessed at an international level to-date. Accordingly, the ISECG Technology
Working Group (TWG) recommended two discipline areas based on Global Exploration Roadmap (GER)
Critical Technologies needs reflected within the GER Technology Development Map (GTDM); the first
topic discipline being Telerobotic Operations with Time Delay, and the second topic discipline area being
Autonomy. The ISECG approved the recommended Gap Assessment teams, and tasked the TWG to
formulate the new teams with membership from the participating agency Subject Matter Experts (SME’s).
In this paper, the results from the GAP assessment Team regarding “Telerobotic Operations with Time
Delay” will be concluded and compiled. This includes the following key aspects:

• Definition and clarification of the different common wordings on how to tele operated robots

• Analyses of the key control mode in operations

• Discussion of the probably required tasks to be solved in future planetary missions

• Resulting analyses of the GAPS, regarding the current capabilities and the expected required tasks

• Suggestions for Improvements and Outlook
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