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(a) A delivery robot handing over a parcel

(b) A delivery robot communicates with parcel recipients

Figure 1: Figures generated by ChatGPT with the following prompts: a) “Draw a delivery robot handing over a parcel to a
human at a family home” and b) “Draw a delivery robot that communicates human-like with parcel recipients”.

Abstract

The rapid rise of automated delivery robots promises faster, contact-free

parcel handovers, yet the final interaction between the robot and
the end customer remains a fragile touchpoint. Misaligned expec-
tations, unclear instructions, or inappropriate communication can
turn a convenient delivery into a source of frustration. We propose
an Al-driven handover coordinator that ingests dispatch metadata,
real-time environmental conditions (weather, location, traffic), the
recipient’s historical interaction profile, and live feedback during
the handover. By synthesizing these signals, the Al generates a
tailored communication strategy, adjusting tone, movement, and
content, to maximize the recipient’s satisfaction. At the same time,
this raises critical questions about data privacy, robustness, ethical
persuasion, and real-time performance that must be addressed for
the solution to be viable. We hope to spark a critical discussion
about the possibilities of using Al in this context in order to pave
the way for a design space for delivery robots in the long term.
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1 Introduction

As automated delivery robots become more integrated into society,
it is essential to design the quality of the final parcel handover
for user satisfaction. This brief encounter constitutes a complex,
coordinated activity in which the robot’s communication abilities
shape the user’s entire experience. For these interactions to be suc-
cessful, the robot must do more than simply complete its task. It
must communicate in a way that is not only clear and efficient but
also socially and emotionally intelligent. We propose a conceptual
handover system that serves as a basis for discussing synchronized
verbal and non-verbal communication strategies aimed at fostering
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positive user experiences. Building on this framework, we highlight
key challenges and open questions to stimulate critical discussion
on affective communication, user perception, and responsible de-
ployment.

2 Background
2.1 Communication Modalities

Research on social robotics shows that users expect verbal com-
munication while non-verbal cues are often more effective for con-
veying intent and ensuring a fluent handover. Although users an-
ticipate verbal interaction from a robot, non-verbal channels are
frequently highlighted as more positive and trust-building [16]. The
integration of both verbal and non-verbal modalities is crucial for
creating a socially competent robot that can manage interactions
effectively to promote natural and engaging communication [3].
A multimodal approach that synchronizes speech with clear, un-
ambiguous physical cues like gaze and gesture is most effective.
This combination enhances user engagement and social interaction,
making the interaction feel more natural and reliable [13].

2.2 Mood and User Experience in Social
Robotics

In human-robot interaction (HRI), user experience (UX) is often
defined by the user’s perception of the robot’s warmth, compe-
tence, and likeability [1]. This positive perception can be cultivated
through mood contagion, an automatic mechanism where observ-
ing an emotional expression induces a similar mood in the observer
[8]. Studies confirm that a robot expressing a positive mood through
its body language can cause users to report a matching positive
mood, especially in low-stress tasks [18]. By modulating the pa-
rameters of functional movements, such as posture and motion
dynamics, a robot can express mood. And when recognized by the
user, this can enhance collaboration, improve satisfaction with the
process, and lead to better performance outcomes [2].

2.3 Conversational and Behavioural Strategies
for Positive Interaction

A delivery robot can foster a positive handover by combining empa-
thetic verbal strategies with expressive, context-aware non-verbal
behaviours. To achieve this, the robot must first attempt to recog-
nize the user’s emotional state through cues like body language [15].
Based on this assessment, it can apply empathetic regulation, a pro-
cess of producing an appropriate affective response to influence the
user’s perception and mood positively [5, 10]. This bidirectional
communication is most effective when verbal approaches are syn-
chronized with expressive physical motions [3]. By modulating
functional movements, the robot can convey a positive disposition
and enhance user engagement without disrupting the delivery task
[4]. Table 1 provides examples of how to apply these multimodal
strategies.

3 Methodology

Building on the insights from the related work, it becomes evident
that many adaptive communication frameworks are evaluated in
highly embodied settings, most notably with humanoid robots. In

Gohler, Heisel et al.

contrast, the present work focuses on a delivery robot platform that
is only weakly embodied. While the integration of manipulators is
technically conceivable, most delivery robots do not possess limbs
and therefore cannot rely on expressive gestures or body language
comparable to humanoid systems. Consequently, interaction is
restricted to a limited set of communication channels, primarily
visual displays and audio output. Non-verbal cues and gestural
behaviour must therefore be approximated through alternative
modalities, such as subtle movement patterns, orientation changes,
or short micro-driving sequences. These elements can function as
proxies for expressive behaviour and allow the system to convey
communicative intent despite the robot’s minimal embodiment
[12,17].

3.1 General System Overview

We propose a system in which an Al component dynamically adapts
communication strategies based on heterogeneous contextual in-
puts, as illustrated in Figure 2.

The system integrates three main categories of input data. First,
sender data represent relatively stable background information
about the initiator of the communication. This may include whether
the sender is a private individual or an organization, as well as con-
textual attributes such as industry affiliation or service type that
can be derived from publicly available information. Second, envi-
ronmental data capture situational context through sensor data and
external information sources. These inputs include factors such as
weather conditions, seasonal context, public holidays, and charac-
teristics of the local surroundings. Such information reflects the
immediate interaction context and allows the Al to adapt its com-
munication behaviour dynamically. Third, recipient history is stored
in dedicated databases and provides longitudinal information about
previous interactions with the recipient. This historical perspective
enables the system to personalize communication strategies over
time and to adapt interaction styles according to observed user
preferences and prior experiences.

Based on these inputs, the Al selects appropriate verbal and
non-verbal communication strategies and mediates the interaction
between the robot and the user. During the interaction, observable
user feedback signals are continuously analysed, enabling iterative
refinement of communication behaviour and allowing the system
to adjust its strategy in real time.

3.2 Evaluation Measures

To evaluate user perception and interaction quality, we propose a
combination of subjective and behavioural measurements.

First, subjective feedback will be collected through established
questionnaire instruments administered after the interaction. These
include the Perceived Safety Questionnaire (PSQ)[9], the System
Usability Scale (SUS)[6], and the User Experience Questionnaire
Short (UEQ-S)[14]. These instruments provide standardized mea-
sures for perceived safety, usability, and overall user experience,
enabling comparisons between different communication strategies.
Second, the system collects behavioural indicators related to user
stress and emotional state during the interaction. These signals are
obtained through multimodal sensing approaches, including facial
expression recognition, posture and gait analysis, and voice stress
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Table 1: Weakly embodied Robot Communication Strategies Based on User State

Scenario Verbal Strategy

Non-Verbal Strategy

Positive/Neutral User
livery").

Negative/Stressed User Offer empathetic regulation ("No rush, I can wait.").

Use simple, positive greetings ("Hello! I have your de- Employ smooth motion, and direct "gaze" to build rap-

port and appear lively [7].

Use slower, more deliberate movements and avert
"gaze" to reduce social pressure and signal patience
[5, 11].

analysis. From these inputs, arousal-valence estimates as well as
discrete emotion classifications can be derived. Finally, to assess
the perceived social characteristics of the robot, the Robotic So-
cial Attributes Scale (RoSAS)[1] will be employed. This instrument
measures dimensions such as perceived warmth, competence, and
discomfort, thereby providing additional insight into how adaptive
communication strategies influence the perceived social qualities
of the robotic system.

4 Discussion

Although we present a specific solution, its design and deployment
raise a range of interconnected technical, ethical, and societal chal-
lenges that warrant careful discussion. In the following, we reflect
on several key dimensions that are central to the responsible and
effective deployment of such systems.

With respect to data protection, considerations must be carefully
balanced against the expected benefits of the system. In particular,
it is necessary to assess whether potential improvements in user
experience and usability justify the collection and processing of
personal data in both scope and volume. Furthermore, a system-
atic evaluation of the contribution of individual data elements is
necessary, as this may enable the reduction or elimination of less
influential inputs.

Regarding model robustness and interpretability, the reliability
of the Al’s context and affect inference is critical, as errors directly
propagate into the system’s adaptive communication behaviour.
Misclassifications of emotional states, situational cues, or user in-
tent may result in inappropriate responses, thereby significantly
deteriorating UX and trust in the system. Restricting the system
to well-defined “safe” communication strategies may help mitigate
such risks, particularly in ambiguous situations. In addition, cultural
and individual differences must be considered to avoid systematic
misinterpretations.

Concerning data reliability, environmental and contextual infor-
mation may be inaccurate or unavailable due to technical limitations
or external service failures. Similar limitations may affect other data
sources. Such disruptions can negatively impact the system’s ability
to adapt its communication behaviour. Consequently, redundancies
and fallback mechanisms must be considered during system design
and development to ensure robust and reliable operation under
imperfect data conditions.

From an ethical perspective, attempts to influence the mood
of package recipients raise important questions about acceptable
boundaries and potential misuse. To mitigate such risks, clear op-
erational boundaries should be defined in advance, for instance,

restricting the robot’s communicative behaviour strictly to the con-
text of package delivery. In addition, publicly accessible guidelines
are advisable in order to promote transparency and foster user
acceptance of the system. Recipients should be informed that the
delivery robot may adapt its communication style based on con-
textual and behavioural information. Providing clear transparency
mechanisms, such as brief notifications on the robot’s display or
accessible explanations of the system’s decision logic, may help
users understand why certain communication styles are employed.
In addition, opt-out mechanisms should be considered that allow
recipients to disable personalized or adaptive communication if
they prefer a neutral interaction.

Finally, with regard to infrastructural constraints, limitations
in mobile connectivity and on-device processing can negatively
affect system performance and user experience. At the same time,
substantial data exchange is essential for realizing the proposed
concept. Therefore, an appropriate balance must be established
between latency, data volume, and quality of Al-generated results.

5 Conclusion

In this workshop paper, we introduced a concept for context-dependent

adaptation of the communication style of a delivery robot during
parcel handover to recipients. The described scenario leads to spe-
cial communication cases and channels. In addition to the potential
input variables that the AI can use for inference, critical challenges
were examined. This includes data protection and privacy concerns,
the risk of hallucinations in Al models, inaccuracies or incomplete-
ness in input data, and potential disruptions in data transmission.
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