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Abstract. As humanoid robots become increasingly embedded in ev-
eryday environments, understanding how their characteristics shape user
experience is critical. While prior research has examined how a robot’s
voice and appearance influence perceived emotional traits in autonomous
systems, the role of voice in teleoperated robots remains underexplored.
This paper presents a study investigating how the robot’s voice affects
user perception during its transition from autonomous control to human
teleoperation. Participants, initially unaware of the switch, evaluated the
robot’s likeability, anthropomorphism, animacy, and perceived interac-
tion speed across different voice types. After being informed that the
robot was teleoperated, participants reflected on their voice preferences
and the rationale behind them. Results revealed a strong preference for
the human operator’s voice, attributed to its natural tone, fluency, and
faster response times. These findings underscore the significance of voice
quality in teleoperated robot design and suggest that voice can play a
pivotal role in shaping transparency, trust, and user engagement during
human-robot interactions.
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1 Introduction

As humanoid robot design and technology continue to advance, Human-Robot
Interaction (HRI) is becoming increasingly integrated into everyday life [1]. Their
human-like appearance makes these robots particularly suitable for performing
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tasks in a manner that resembles human behavior. Although prior research has
demonstrated their effectiveness in real-world scenarios [2-4], there are still sit-
uations where human intervention through teleoperation is necessary.

This is especially true for social robots—robots explicitly developed to engage
with humans in dynamic and unpredictable environments [5,6]. In such contexts,
the robot’s ability to understand and produce verbal communication is critical.
Previous studies have examined the interplay between a robot’s voice and its
physical embodiment [7], the personality traits attributed to the robot based on
vocal characteristics [8], and how voice influences the conveyance of emotion and
trust in robotic interactions [9-11].

Teleoperated humanoid robots have been shown to elicit a heightened sense
of social presence compared to traditional screen-based communication [12].
Moreover, prior interactions with teleoperated robots can cause users to as-
sume the robot is still being controlled by a human even when it has resumed
autonomous operation [13]. Despite these findings, the role of voice during tele-
operation—particularly its impact on user perception—has received limited at-
tention. From the operator’s perspective, recent work suggests that modifying
the operator’s voice and feeding it back to both the user and the operator can
enhance the operator’s sense of embodiment and self-representation during in-
teraction [14].

To the best of our knowledge, no prior study has specifically examined user
preferences regarding a robot’s voice when it transitions from autonomous op-
eration to being controlled by a human. This research investigates how such a
transition—specifically the change in voice—affects user perception.

To investigate how vocal modality affects user perceptions in teleoperated
HRI, we conducted a within-subjects experiment in which participants engaged
in two separate interactions with a humanoid robot that transitioned from au-
tonomous operation to human teleoperation. In both conditions, the robot began
with a predefined autonomous dialogue. In the first condition, once the robot
switched to teleoperation, it continued to use its default synthetic voice to convey
the operator’s responses. In the second condition, the robot instead transmitted
the operator’s natural human voice. This design enabled us to isolate and ex-
amine the impact of vocal continuity versus vocal transition on user experience
during mixed-autonomy interaction.

Through this study, we aim to address the following research questions:

1. During teleoperated interaction, do users prefer hearing the real voice of the
human operator, or do they favor the robot maintaining its default synthetic
voice?

2. Does the presence of a human voice increase users’ willingness to trust the
robot, particularly when sharing personal or sensitive information?

By focusing on this transition from autonomous to teleoperated control—an
increasingly common paradigm in practical HRI-—we provide new insights into
the role of voice in shaping user attitudes and behaviors. Our key contributions
are summarized as follows:
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{ We present a controlled user study that evaluates participants’ perceptions
of the robot’s likeability, animacy, and anthropomorphism under two distinct
vocal conditions: synthetic voice continuity versus human voice substitution
during teleoperation. In addition, we examine response latency as a proxy
for cognitive load or engagement.

{ We identify user preferences regarding voice changes during teleoperation
and analyze participants’ qualitative feedback to understand the underlying
reasons for those preferences.

{ We explore the influence of vocal modality on interpersonal trust in HRI,
with a specific emphasis on scenarios involving the disclosure of sensitive or
personal information. This line of inquiry builds on prior findings indicating
that users may disclose more openly to non-human agents than to people [15],
and examines whether a human voice disrupts or reinforces that dynamic in
teleoperated contexts.

By addressing these questions, our study contributes to the growing body of
work on mixed-control robot systems and offers design implications for future
telepresence and social robotics platforms where seamless transitions between
autonomy and human intervention are critical.

The remainder of this paper is structured as follows: Section II outlines the
research methodology, Section III presents the results, and Section IV provides
the conclusions of the study.

2 Methodology

This study aims to investigate how users perceive and respond to a change in a
robot’s voice when it transitions from autonomous to teleoperated by a human.
This section details the experimental setup, including participant information
and measures employed.

All experiments took place at the Mobile Robotics Laboratory of the Insti-
tut de Robotica i Informatica Industrial CSIC-UPC in Barcelona, Spain. The
experiments were conducted with the approval of the Ethics Committee of the
Universitat Politecnica de Catalunya (UPC), adhering to all relevant ethical
regulations and guidelines (ID: 2024.020).

2.1 Experimental setup

The chosen robot for the experiment was TIAGo Pro developed by PAL Robotics
[16]. To encourage participant interaction with the robot through both verbal
communication and physical action, we designed a package delivery task in En-
glish language.

As depicted in Fig. 1, each interaction commenced with the robot operating
autonomously. During segments when the robot employed its default synthetic
voice, the spoken output was simultaneously displayed as subtitles, as illustrated
in Fig. 2. Following the participant’s initial response, the robot consistently
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