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= 33 Mio. € - national -

2020-2021

On-demand shuttle
service integrated in
Hamburg's public
transport

Design and
evaluation of a
workplace for remote
operation

3,6 Mio. € - national -
2020-2022

DLR's modular
vehicle concept:
Automated
driveboard &
capsules

Design of workplace
for remote operation
of driveboard
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2021-2022

Transport of relief

supplies in crisis
regions with
amphibious vehicles

Design of an HMI for
remote operation of the
amphibious vehicle
"Sherp"

Operational Design Domain

= 60 Mio. € - EU H2020 -
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Large-scale tests for
CAD - remote op to
expand ODDs

Interaction strategies
for remote operation
and workplace design
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Application of the
GAIA-X ecosystem to
integrate AVs into
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operation of a smart
managed public
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2022-2025

User-centered Al-
based system for
connected mobility >
AV shuttle service in
Berlin

Design of the
workplace and
interaction between
passengers & RO

2022-2025

Managed Automated
Driving for urban
mobility > based on
infrastructure

Advice on the
implementation of
remote operations
workplaces
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2023-2025

Seamless solutions
for automated driving
in urban space

Concepts for
interaction at the
workplace of the
Technical Supervisor

2023-2025

» On-demand shuttle
fleets in public
transport
(urban/rural)

= Supporting
implementation of
remote operation
workplaces

2024-2027

Combination of public
transport and cargo
use case with
modular DLR vehicle
U-Shift

Development of
generic technical
supervisor workplace




Human Factors Issues of Remote Operation #7
DLR

Difficulty of Attentional issues,

“staying in the loop” such as waning

(Merat et al., 2019) @ Vigilance -> prob]em h-
due to lack of for monitoring tasks

situation awareness (SA) (Wickens et al., 2003;
(Endsley, 1995) Langner & Eickhoff, 2013)

Latency (lagging
data transmission)
restrains situation
awareness (SA)

Maintaining optimal
task load (boredom
vs. stress), time
pressure,
sequential vs.
parallel tasks

Balancing tasks

Different distances
between Remote and their (mental)
Operator and vehicle workload, e.g.,

(on board vs. in sight different roles with
vs. out of sight) for SA specific tasks

Dr. Michael Oehl, DLR, 13-15 May 2025




Some Current Advantages and Disadvantages of
Remote Driving and Remote Assistance DLR

Term SAE, 2021
(J3016)

Remote Driving
(~ Direct Remote
Operation)

Remote Assistance
(~ Indirect Remote
Operation)
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Advantages

Technical implementation seems to
be comparably simple, but safe?
Input similar to normal driving
(steering, accelerating, braking — via
steering wheel, pedals)

Currently, interventions not time-
critical - sufficient time to obtain
situation awareness

Short duration of intervention >
suitable to assist multiple AVs
Driving task must be executed
safely by AV in the current traffic
situation

Conforming with current law in the
EU/Germany for public roads

Disadvantages

Connectivity issues have immediate and detrimental
impact on driving safety and performance

Obtaining and maintaining situation awareness (SA)
challenging

Potentially time-critical and time-consuming (1:1)
Driving task is under human responsibility = question
of liability

Not conforming with current law in the EU/Germany
for public roads

Technical implementation comparably challenging
(requires advanced vehicle automation)




HMI at the Workplace for Remote Assistance vs. Driving ‘#7
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