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More operator agency

Trajectory Guidance
• Operator specifies a spatial path

• Flexible and situation-specific

• Greater freedom of input

Designing Remote Assistance Interfaces 

for Automated Vehicles
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When an automated vehicle gets stuck, 

should a remote operator choose a plan  

or draw one?

We investigate two planning-oriented remote assistance concepts using 

real-world driving stimuli in a lab-based operator workplace.

alexandra.nick@kit.edu

What did we find?

https://doi.org/10.1145/3820253.3831374

How did we compare them?

Outlook

• Use of system-generated plans to provide alternatives

• Trajectory input when spatial flexibility is required 

• Development towards adaptive and hybrid remote 

assistance interfaces

Remote assistance should combine several interaction methods

Design for the situation, not for a single interaction method

Why remote assistance?

Draw a path
Trajectory guidance

Choose a plan
Collaborative Planning

Vehicle gets 

stuck
Remote operator 

assesses

Abstract decision or 

path planning
Vehicle validates, executes 

& continues the ride

N = 35 Mage = 24.1     SDage = 6.3 

11    24 MATI  = 4.23 SDATI = 1.04 

88.6% students 

Remote assistance allows a human operator to provide 

contextual guidance while the AV remains responsible for 

validating and executing the maneuver. [1][2][3]

[4][2]

[1]

? ?

difficulty

T

No significant difference in 

system usability

𝑡 (34) = 1.25, 𝑝 = .219, 

𝑝Holm = 1.00; 

𝑡 (34) = 1.46, 𝑝 = .154, 

𝑝Holm = .922
𝑉 = 169.00, 

𝑝 = .870, 𝑝Holm = 1.00

𝑉 = 147.00, 

𝑝 = .795, 𝑝Holm = 1.00

𝑡 (34) = −0.20, 

𝑝 = .847, 𝑝Holm = 1.00

𝑡 (34) = 1.05, 

𝑝 = .303, 𝑝Holm = 1.00

Significant difference in interaction time

No significant difference 

in workload

𝑀 = 114.50

𝑆𝐷 = 19.51
𝑀 = 115.14,

𝑆𝐷 = 19.45

𝑡 (34) = −0.20, 𝑝 = .842, 𝑑𝑧 = −0.03
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8 Scenarios

8 Scenarios

Unclear Perception & 

Blocked Road

No significant difference in user experience
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𝑀 = 47.43

𝑆𝐷 = 13.48

𝑀 = 46.76

𝑆𝐷 = 13.30

𝑀 = 12.86s

𝑆𝐷 = 5.92s

𝑀 = 15.68s

𝑆𝐷 = 7.19s

𝑀 = 16.91s

𝑆𝐷 = 6.40s

𝑀 = 20.24s

𝑆𝐷 = 8.16s

First input:

one-sided 

t(34) = −2.00,  

p = .027, dz = 0.34

Total 

completion:

one-sided 

t(34) = −2.31, 

p = .013, dz = 0.39
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)More automation support

Collaborative Planning
• System generates feasible 

alternatives

• Constrained and potentially efficient

• Lower input complexity

*

* *

*Not included in the publication results

Future Work

• Systematic investigation of scenario characteristics 

& impact on remote assistance 

• Inclusion of additional measures, e.g., confidence, 

perceived safety, responsibility, & decision quality 
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