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13.05.2025 | Lena Plum| BASt



bast_~Z

Federal Highway and
Transport Research Institute

Working Group "Research Needs in Teleoperation”

> Expert Working group coordinated by BASt
> Pre-publication available here for download in English language:

> |dentification and structuring of research needs

> 174 research questions prioritized according to temporal
relevance (short-, medium-, long-term)

> Encourage: structured, holistic and interdisciplinary research
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The Socio-technical System of Teleoperation
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Research Needs — Next Steps

> Goal: Data Base
> Continuous structuring of scientific findings regarding Remote Operation
> Based on the technical report “Research Needs in Teleoperation”
> 5 clusters
> Temporal relevance (short-, medium-, long-term)
> Use case
> Short answers to the identified open research questions
> Easy and quick to access
> Based on current research results
> Reference to original literature
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Terminology

Fleet Operation Remote Intervention Operator

Communication Remote Management -
Teledriving

Teleassistance
Remote Support

Remote Operation

Remote Assistance o
Remote Driving Remote Monitoring

Remote Control _
Teleoperation

Emergency Service Remote Driver

Remote Intervention Passenger Support

Control Station/Center
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Terminology

> Relevance of consistent and standardized terminology
» Common understanding of definitions
> Delimination of roles in the field of remote operation
> Common basis to make scientific findings comparable
> Ensure transferability to e.g. regulatory work
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Current work on Terminology (Standardisation)

» AE International Standard J3016

» AAMVA Guidelines for Regulating Vehicles with Automated Driving
Systems 4th Ed

» EU Regulation 2022/1426

» BSI Flex 1887 - Human factors for remote operation of vehicles — Guide
> ISO PAS 22736:2021

> WG 8/ WG14

> 5GAA
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Joint Definition of “Teleoperation”

Teleoperation is an umbrella term that includes both the provision of
information or advice to an ADS-equipped vehicle to facilitate trip continuation,
and the performance of vehicle motion control from outside the vehicle.

?

Remote Assistence Remote Driving
e.g. recommend individual e.g. performance of entire
driving maneuvers vehicle motion control

The L4/L5 function retains final authority over the
execution of the maneuver.

Teleoperation is another form of vehicle motion control alongside driving
automation systems and human drivers.
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Current work on Terminology
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Center Framework for Teleoperation Support of Automated Vehicles

on Public Roads. arXiv preprint arXiv:2503.24249.

Schwindt, S., Heller, A., Theobald, N., & Abendroth, B. (2023). Who Will Drive Automated Vehicles?-
Usability Context Analysis and Design Guidelines for Future Control Centers for Automated Vehicle
Traffic. Human Factors in Transportation, 99-109.
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Current work on Terminology

> Working group to distinguish role of remote driver from remote assistance

> Members: BASt, Technical University of Munich, Technical University of Darmstadt,
Valeo, T-Systems, DLR

> Motivated by the technical report and the previous publications

> Considers technical side (remote operation system and driving automation), the
human side (remote assistance or remote driver) and their interaction

> Based on how information is processed, and next actions are selected

» Forecast:

> Remote driving finds intervention directly via action execution To be

published
soon

> Remote assistance provides information to the driving automation
system at the level of information perception and action planning
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Thank you!

| look forward to the joint
discussion.
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Remote Operation around the World
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