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Can situational awareness and workload of a remote operator be improved by: Testing
* Specializing operators’ tasks and locations e Test was given through our experimental GUlI made using Carla and Pygame
e Altering the duration and variability of the time between tasks e Test was prepared with tasks consisting of different durations between tasks,

variability, task types, and location
e Situational awareness and workload was determined by metrics, such as surveys,

physiological data, and simulator statistics
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Situation Awareness Wo rkload Figure 1: Experimental GUI utilizing Pygame and CARLA Figure 2: CARLA Remote Assistance Flowchart
e Remote operators are in a remote e Too high or too low taskload
environment o Passive/Active fatigue
e | imited time analyzing the robotaxi e Complex scenarios .
e [ack of visual input e Time pressure Independent Variables

Location - Operator assigned specific location
(e.g. city block, neighborhood, busy construction areaq)

Remote Operator Queue
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Specialization

A
m Tasktype - Operator receives similar tasks
A, (e.g. weather issues, sensor errors, unknown obstacle)

Duration - Amount of time that operator waits between tasks

AN

ueuin : ] (e.g. an operator waits 15 seconds between tasks)
Q & ~Algorithm Time Between
* Each edge case must be distributed to a * How should jobs and servers be matched? Tasks @ Variability - Variance of time between tasks
fleet of operators > Evenly distribute load by assigning (e.g. an operator waits 8 seconds after finishing task 1, but
* As robotaxi numbers increase, Jobs to longest inactive server waits 2 seconds after finishing task 2)
continuous monitoring of multiple o Appropriately load operators through
vehicles will be infeasible proper staffing levels
e Queuing systems will allow fleet and o Exploit local knowledge by assigning
operators to scale arbitrarily jobs to operators who kHOV\{ that area Dependent Variables
o Servers: remote assistants o Develop expertise by allowing
o Jobs: robotaxi assistance requests operators to specialize in types of task o |
e Queues well studied, and humans well o ﬁ} Hardware - EmotiBit [Heart rate and GSR], Eye tracking
studied, but no studies about how queues Situation glasses
affect humans Awareness
_1 'l\ Simulator Statistics - Number of crashes and incorrect
Potential Improvements & Hypotheses _f_ INi  decisions, reaction time
Workload
e Speed up the gain of situation awareness and task performance - D Surveys - NASA TLX [Workload and Performance], ASQ
e Manage workload to avoid passive or active fatigue N [User satisfaction]

e I[mprove safety through better decisions

Goal

e Assess the current Remote Operator Simulator (GUI & tasks)
e Analyze preliminary data
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Figure 3: Pilot testing with participants
Takeaways

e Insight into human subjects testing

o Importance of qualitative feedback

o |deas for improvement: tasks, interface

o Importance of note-taking
e Subjects reported a strong learning effect: training period needed
e More testing needed for clear results

Pilot Data

e Two subjects
e More testing planned for Fall 2025

Effect of Intertask Time Magnitude and Variability on Workload
Effect of Intertask Time Magnitude and Variability on User
Satisfaction
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User Satisfaction (ASQ) Subscales

m Satisfied with ease
Mental Demand Physical Demand ~  Temporal Demand
m Satisfied with the amount of time it took to complete the tasks

m Satisfied with support information

Figure 4: Pilot testing participant workload Figure 5: Pilot testing participant satisfaction

Discussion

e The way tasks are presented affects user perception of performance,
workload
o Queueing strategies can affect performance
e Variability decreased mental demand, performance, and physical demand
e |onger waiting time increased mental demand and perception of

performance

e Users were dissatisfied when waiting time was longer.

More testing

Validation of generalizability and relevance of tasks to industry

Analysis of eye tracking and biometric data for objective workload metrics
Road map for industry takeaways
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