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Kurzfassung

Die biografische Geschichte einer Person ist für die personalisierte Demenzpflege von
entscheidender Bedeutung. Die derzeitigen Datenerhebungsmethoden stützen sich jedoch
großteils auf Auskünfte von Angehörigen und liefern oft keine umfassenden Informationen.
Diese Arbeit untersucht den Einsatz eines im Handel erhältlichen Roboters zur autonomen
Erfassung biografischer Daten zur Unterstützung personalisierter Demenzpflege. Mit Hilfe
des Roboters Vector und zweier Offline-Large Language Models (LLMs) wurde ein
sprachbasiertes Tagebuchsystem entwickelt, das natürliche Gespräche ermöglicht und
daraus biografische Daten extrahiert. Das System wurde in einer einwöchigen Feldstudie
mit vier erwachsenen Teilnehmenden (im Alter von 28 bis 37 Jahren) evaluiert, die täglich
zu Hause Einträge aufzeichneten. Das System generierte 97 Profileinträge, von denen
86,6% nach Überprüfung durch die Teilnehmenden als korrekt bewertet wurden. Die
Profile wurden in Interviews mit zwei Demenz-Expertinnen überprüft, die die Profile als
wertvollen Ausgangspunkt bewerteten, jedoch betonten, dass sie für den Nutzen in der
Pflegepraxis noch mehr Tiefe und Klarheit benötigen. Diese Arbeit liefert einen Nachweis
für die Machbarkeit eines solchen Systems für die Erfassung biografischer Daten sowie
empirische Erkenntnisse über aktuelle Limitationen und Möglichkeiten. Die Ergebnisse
sprechen für eine weitere Untersuchung eines solchen Systems und weisen auf praktische
Herausforderungen hin, die mit der Integration in die Pflegepraxis verbunden sind.
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Abstract

While the biographical history of a person is vital for personalized dementia care, current
data collecting practices over-rely on relatives and often fail to provide comprehensive
information. This thesis addresses the feasibility of using a commercially available
companion robot to autonomously gather biographical data for personalized dementia
care. A speech-based diary system was developed using the robot Vector and two offline
Large Language Models (LLMs) to enable natural conversation and extract biographical
data. The system was evaluated in a one-week field study with four adult participants
(aged 28–37), who recorded daily entries at home. The system generated 97 profile entries,
of which 86.6% were evaluated as accurate after participant review. The profiles were
reviewed in interviews with two dementia experts, who deemed profiles as a valuable
starting point, however, emphasizing the need for more depth and clarity to be useful
in the care practice. This work contributes a proof-of-concept for biographical data
collection, along with empirical insights into its limitations and opportunities. The
findings support further investigation of such a system and point to practical challenges
in making them part of real-world care practice.
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CHAPTER 1
Introduction

Dementia is an umbrella term for various cognitively degenerative diseases, such as
Alzheimer’s, its most common form [1]. According to the World Health Organization’s
latest estimates, 57 million people worldwide were living with dementia in 2021. This
number is predicted to further increase to 152 million by the year 2050 [2].

All forms of dementia share the characteristics of being progressive, irreversible, and to
date incurable [1]. However, pharmacological and non-pharmacological treatments exist
and can be used to manage certain symptoms or to slow down the disease’s progression.
Over time, the deterioration of the brain causes people with dementia (PwD) to experience
problems with memory, thinking, disturbances in language, and the ability to perform
daily activities [1, 3]. These cognitive symptoms are accompanied or sometimes preceded
by psychological symptoms like changes in mood, personality, emotional control, behavior,
and motivation [1, 3].

While pharmacological interventions aim to treat the disease itself or symptoms like
depression [1], non-pharmacological interventions emphasize on improving the quality of
life and well-being of PwD [3]. These interventions include a wide range of approaches,
such as cognitive training, physical exercise, music therapy, psychological support, and
reminiscence therapy [3].

Clarke [4] highlights that “there is a tendency in health and social care to perceive
older people as a relatively homogeneous group, when in reality their ages may differ
by a generation or more” and proposes to acknowledge the individuality of patients
to encourage a more person-centered care practice. This notion should be particularly
applied in caring for PwD, as they are often found within this age group, and establishing
quality of life is highly individual and subjective [4].

Paying attention to an individual’s life story and biography can provide crucial infor-
mation regarding their present needs and priorities [4]. It can further help caregivers
to gain a better understanding of particular actions, beliefs, hopes, and daily habits by
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1. Introduction

reconstructing the circumstances and structures that shaped their client. Based on this
knowledge, caregivers can then choose appropriate care modalities, therapies, activities,
and conversation topics that are enjoyable, engaging, and promote well-being [4].

Traditionally, in life story or biography work, health care professionals collaborate with
PwD and/or their families to create a biography profile that captures the individual’s
identity and life experiences [5, 6]. There is no standardized format for recording a life
story. The document may be analogue or digital and typically contains information about
various aspects of a person’s life [5, 6]. A central section often outlines the person’s
stages of life, from childhood to adulthood. However, it can also include content related
to the individual’s needs, wishes, joys, and sorrows throughout life [5]. Additionally,
personal items such as photos and memorabilia can be added to support reminiscence
and engagement [6].

McKinney remarks that while input from loved ones can be valuable in life story work,
PwD should be supported to tell their own life story [6]. In some cases, however, health
care professionals might face challenges in gathering sufficient information for biography
work and person-centered care altogether [7]. If a person’s dementia has progressed to
a stage where they can no longer actively contribute to a biography document, and
no close relatives are available to provide information, the possibilities for personalized
care become significantly limited. Related challenges were highlighted in interviews
conducted by researchers from the project Caring Robots // Robotic Care 1 (TU Wien
and the University of Salzburg) with five professional caregivers from Caritas Austria.
The participants reported that although biographical information is often provided by
relatives, it is frequently insufficient (unpublished interview, July 2023). They emphasized
that it would be ideal if individuals entered the nursing home with a prepared biography,
to ease the collection process and to help make the transition for PwD as smooth and
comfortable as possible. This underscores the best practice highlighted by McKinney [6],
which recommends initiating the process of life story documentation as early as possible
after diagnosis. Ideally, the information-gathering process should remain under the
control of the affected individual, as they can provide the most accurate and meaningful
insight into their own life [6].

Following the best practice guidelines promoted by McKinney [6], this thesis explores
a potential approach to initiate life story documentation early on. The work aims to
allow older adults and people with early dementia to actively contribute to the creation
of a “biography profile” through conversations with a socially assistive robot (SAR). This
approach intends to empower individuals to take an active role in shaping future care
decisions while they are still able to communicate their preferences independently.

1Caring Robots // Robotic Care project, www.caringrobots.eu
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1.1. Objectives

1.1 Objectives
The aim of this thesis is to develop a system that enables individuals to maintain a verbally
recorded diary, curated by a commercially available robot companion. Through these
conversations, the robot should be able to extract relevant personal information, such as
life experiences, preferences, and hobbies, and organize it into structured categories of a
biography profile. If an individual requires professional care later in life, this profile could
serve as a foundation for personalized care and biography-based non-pharmacological
interventions.

The system will be implemented using the social companion robot Vector by Anki [8],
which will be supported by large language models (LLMs) to manage dialogues and
extract biographical information for profile generation. It will be evaluated in a feasibility
study involving four participants, each of whom will interact with the robot over the
course of one week in their own home. The participants will be encouraged to record
diary entries daily, from which the system will extract and categorize potentially relevant
information into various sections of a personal profile. At the end of the study, the
participant will review and revise their generated profiles to ensure their accuracy. Finally,
the resulting profiles will be evaluated in interviews with two health care professionals to
assess their relevance and applicability in real-world care contexts.

1.2 Research Questions and Hypotheses
The following research questions will be addressed in the course of the thesis:

Research Question 1: Do diary entries recorded by an off-the-shelf social robot
contain sufficient information to create a personality profile?

Assumption 1: This question will be addressed by implementing robot behaviors
that engage the user in conversation and prompt them to record daily diary entries. By
letting the robot ask about topics specifically relevant to the personality profile, it might
be possible to gather sufficient information, despite the short experiment trial time of
one week per participant.

Research Question 2: Can personality profiles created from diary records be used as
a knowledge basis for personalized dementia care?

Assumption 2: It is expected that any information that goes beyond basic facts like
age, sex, place of residence, or medical records could be useful to better understand a
prospective client and may therefore allow caregivers to provide individualized care more
effectively. The practical value of the personal profiles obtained from the user study will
be assessed during an interview with two experts in the field of nursing, dementia, and
biography work.
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CHAPTER 2
Background and Related Work

Before presenting the design of the system and study, this chapter provides an overview of
the relevant background and related work. It begins with a brief introduction to dementia
and its implications for affected individuals and their caregivers. This is followed by an
exploration of SARs in dementia care, along with related technological approaches in
biography work, reminiscence, and journaling. Finally, the chapter addresses challenges
and ethical considerations surrounding the use of SARs in the context of care.

2.1 Dementia: Definition, Challenges & Treatment
Livingston et al. describe dementia as one of the greatest global healthcare challenges of
the 21st century [9]. Due to advancements in healthcare, the population of older adults is
growing worldwide, leading to an increasing number of dementia cases. While dementia
is not a natural or inevitable part of aging [10, 11], one major risk factor for developing
dementia is advanced age, which is reflected in an increased prevalence among individuals
over 65 years old [9].

Dementia occurs when diseases damage nerve cells in the brain, leading to the death of
the cells and, consequently, an irreversible functional loss in the affected areas [10]. The
most common cause of dementia is Alzheimer’s disease, which occurs when malformed
proteins build up in the brain as structures called “plaque”. The second most common
type is vascular dementia, which results from insufficient blood supply to certain brain
regions. As the initial nerve damage occurs in distinct areas of the brain, early symptoms
differ as well. While individuals with Alzheimer’s disease might become disoriented or
experience memory loss, individuals with vascular dementia often experience difficulties
concentrating or have a slower speed of thought. However, as the diseases progress and
spread throughout the brain, the symptoms of different dementias become more similar
[10].
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2. Background and Related Work

The most prominent symptom of dementia is cognitive decline, however, dementia also
affects social capabilities and a person’s capacity to take care of themselves and to manage
daily life tasks needed to stay independent [9, 12]. There are several common symptoms
that may appear across all forms of dementia, including memory loss (e.g. difficulties
remembering recent events), challenges with planning, organizing and concentration
(e.g. struggling to follow a recipe or selecting appropriate clothing), difficulties with
language (e.g. not being able to follow a conversation), misinterpreting visual input (e.g.
misjudging distances), and being disoriented about location and time (e.g. not being able
to find one’s way in a familiar environment or being confused about the day of the week
or current season). Besides effects on memory, behavioral and psychological symptoms
of dementia (BPSD) can occur [10, 13]. These include personality changes (e.g., mood
swings, difficulty in controlling emotions), hallucinations (e.g, seeing or hearing things
that aren’t actually there), delusions (e.g., ungrounded mistrust), aggression, screaming
[12], restlessness, wandering, stealing, or hoarding.

Early cognitive deficits can be classified as mild cognitive impairment (MCI), which is a
risk factor for developing dementia, however, the transition between the two states is fluid
[14, 9]. While both dementia and MCI are characterized by a decline in cognitive abilities,
individuals with MCI are still able to perform activities of daily living (ADLs) and
instrumental activities of daily living (IADLs), although with greater effort than healthy
individuals. ADLs include self-care tasks (e.g., feeding, bathing, dressing, or transferring
positions), while IADLs are more complex tasks necessary to remain independent (e.g.,
shopping and cooking, cleaning, managing finances, or medication) [15].

2.1.1 Emotional and Social Challenges

Besides the cognitive symptoms, a dementia diagnosis presents several emotional and
social challenges that affect PwD and their social environment.

In the early stages of dementia, the lives of PwD can remain relatively normal. However,
they often understand the impact of their diagnosis, are aware that there is no cure, and
are scared of the progression of the disease and its consequences [16]. They might worry
about losing abilities, becoming dependent on others, or embarrassing themselves due to
cognitive decline. As most older adults prefer to age-in-place for both quality of life and
economic reasons [12], many PwD also fear having to move to a care facility [16].

Besides the fear of losing their independence, some PwD also worry about how their
diagnosis will affect their social standing [16]. They may fear stigmatization and being
treated differently or patronized by others, especially in the early stages of the disease,
when they are still capable of making decisions about their own lives. The uncertainty
about whether they will still be able to fend for themselves can invoke fear of becoming
vulnerable to exploitation and lead some PwD to develop mistrust towards others. Being
aware of these impending changes and their long-term consequences can contribute to
anxiety and depression [16].
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2.1. Dementia: Definition, Challenges & Treatment

The fear of stigma can lead PwD to deny their symptoms, neglect seeking help, and
withdraw from their social circle [12, 16]. This withdrawal increases the risk of social
isolation and inactivity, including the neglect of ADLs. However, delayed diagnosis
and intervention can have serious consequences [16]. Along with untreated anxiety
and depression, isolation and inactivity can accelerate the progression of the disease,
ultimately preventing PwD from maintaining independence, aging-in-place, and having
the highest possible quality of life. By the time help is accepted, it may already be too
late for measures that would allow aging-in-place, making the transfer to a care facility
inevitable [16].

Therefore, accepting help early on and maintaining a strong support system of friends
and family can allow PwD to stay independent within their own home and community
for as long as possible, which contributes to their overall well-being [17].

2.1.2 Interventions and Treatment
While there is still no cure for dementia, the trajectory of the illness can be modified
by pharmacological and non-pharmacological interventions, along with providing good
dementia care. [11]. The treatment needs of PwD vary significantly depending on the
type and stage of dementia, the symptoms, as well as potential comorbidities [3, 9]. Since
no single treatment can address all symptoms, an array of interventions is necessary to
meet the medical, cognitive, emotional, psychological, and social needs of each individual
throughout the course of the disease [9].

There is a small number of pharmacological treatments that reduce biochemical imbalances
in the brain, leading to modest cognitive improvements. However, none of the drugs can
alter the underlying disease or prevent its progression [9]. As a result, dementia care
primarily focuses on non-pharmacological approaches to manage symptoms, promote
wellbeing, and maintain cognitive and functional abilities [9, 3]. Interventions should
start as early as possible, ideally already during the stage of MCI, and should include
preventative measures [12]. Maintaining physical health and functional abilities is crucial
for preserving cognition [9], which is why PwD should be encouraged and empowered
to remain active and independent [12]. Establishing a structured daily routine can help
restore the feeling of autonomy and self-esteem, while also reducing anxiety [16]. However,
as dementia affects the ability to organize, PwD often need support to adhere to routines
and stay physically and socially active [11, 16].

Research suggests that psychological well-being is a key factor for quality of life of PwD [3].
It is, therefore, important to prioritize well-being through personalized care. Similar to
people without dementia, PwD are more likely to engage in activities they find enjoyable
and meaningful, however, they often require assistance to do so [11].

Non-pharmacological treatments include a broad range of therapies and interventions,
targeting cognition, physical and mental health, as well as coping strategies to handle
challenges in everyday life, and can be delivered in one-on-one sessions or during group
activities [9]. The treatment of behavioral and psychological symptoms also primarily
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focuses on non-pharmacological approaches rather than medication, as drug interactions
and dementia-related changes in the brain can cause medications to be ineffective or even
harmful [16]. Such non-pharmacological interventions include the elimination of stressors,
cognitive behavioral therapy, psychotherapy, light therapy, or music and art-based therapy
[15, 16, 3].

2.1.3 Impact on Social Environment
A dementia diagnosis affects not only PwD, but also their immediate social environment
and society as a whole [12]. Family members or friends acting as informal caregivers play
a crucial role in supporting PwD and are an essential resource for the healthcare system
[17].

The diagnosis can be overwhelming for everyone involved, however, its greatest impact
falls on the primary caregiver [17]. While most PwD prefer being cared for in their
own homes [12], caregiving can become a burden on lay-caregivers, such as spouses,
children, or other relatives and friends, when home care is insufficient. Changes in PwD’s
personality and shifting family dynamics, such as a partner or parent gradually becoming
more dependent and assuming a child-like role, can feel like losing a loved one, adding to
the emotional load [17].

As abilities decline, the need for assistance with repetitive tasks of daily living, such
as hygiene care and medication management gradually increases [17, 12]. Additionally,
communication issues and Behavioral and Psychological Symptoms of Dementia (BPSD)
can make caregiving frustrating and overwhelming [17, 12, 16]. Without adequate
resources, informal caregivers may, therefore, experience emotional exhaustion, frustration,
and helplessness [17]. These physical and emotional challenges can have a serious impact
on caregivers’ health, potentially leading to both physical and mental health problems
[17]. Consequently, feelings of being overwhelmed by the caregiving situation may leave
caregivers unable to continue providing care, resulting in PwD having to move to a
care facility prematurely [16]. It is, therefore, essential that informal caregivers receive
support and training from healthcare professionals and have access to adequate resources
to facilitate home care [9].

2.1.4 Technology for Dementia Management and Care
Comprehensive dementia care is crucial, particularly in the later stages of dementia
when PwD require increased support [12]. However, informal family caregivers are
often still employed and may have multiple caregiving responsibilities, such as caring
for their children alongside supporting a person with dementia [15]. At the same time,
the professional care sector is experiencing staff shortages, increasing the workload of
caregivers and limiting the time available for each individual receiving care [18]. Due to
changing population demographics in countries with low birth rates and increasing life
expectancy, these gaps in both formal and informal care are expected to grow and must
be addressed to meet future care demands [18].
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2.2. Socially Assistive Robots in Dementia Care

Assistive technologies have been developed to support the care process and have the
potential to help with bridging some of the gaps in care [12]. There is a wide range of
assistive devices and systems, some specifically designed to support PwD, others to aid
caregivers, or targeting both groups. For PwD, assistive technologies can potentially
increase independence, support aging-in-place, and delay the need for formal care or
relocation to a care facility [19]. For both formal and informal caregivers, assistive
technologies can support care tasks, potentially alleviating some of the caregiving burden
by reducing repetitive tasks, enhancing safety, and freeing up time for meaningful social
interactions [12]. Moreover, they have the potential to enhance access to care in rural
and remote regions with limited healthcare infrastructure, therefore promoting health
equity. This potential became evident during the COVID-19 pandemic, in which assistive
technologies proved to be useful for assistance, support, and connection when it was not
feasible to receive locally [19].

It is predicted that, as technology advances, assistive technologies will become more
affordable, making them available to a larger population [12]. Widespread adoption could
establish new standards in dementia care and may eventually lead to increased insurance
coverage of assistive technologies, further expanding their accessibility [12].

Overall, there is a wide variety of technologies that can be used to provide assistance,
ranging from simple wearables that track blood pressure to complex smart home systems
that interconnect multiple technologies [19, 12]. However, one category of assistive
technology that is frequently highlighted for its potential future role in dementia care is
assistive robots [19, 12].

2.2 Socially Assistive Robots in Dementia Care
The term assistive robot applies to a diverse range of robots with varying fields of
application, functions, and target users [20]. While Goodrich et al. [21] define assistive
robots as systems that “seek to provide physical, mental or social support to persons [...]
such as elderly or disabled”, Becker et al. [22] extend this definition by including robots
that support caregivers.

Sophisticated interactions between non-expert users and robots require the robot to
possess some capacity for social communication. Breazeal et al. describe such systems
as social robots [23], which mimic interpersonal communication, resembling human-to-
human or animal-to-human interaction approaches. Their social skills should enable
exchanges that feel natural and intuitive to users to support effective communication
and collaboration [23].

While some physically assistive robots also incorporate social interaction to facilitate
communication and enhance user engagement, the primary goal of SARs is to help users
achieve specific goals through verbal or non-verbal social interaction [24].

Similar to other assistive technologies for PwD, the use of SARs is often focused on
supporting individuals in the early stages of dementia or those with MCI [25]. Their
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purpose is to help PwD maintain independence and safety within their homes, encourage
social engagement, and promote cognitive stimulation, health, and well-being. It is
important to note that the goal of incorporating SARs in dementia care is not to replace
human caregivers, but rather to support them [14]. SARs might take over some repetitive
tasks, enabling caregivers to focus on more meaningful and valued activities with PwD.

The success of integrating SARs into care depends on several factors, including acceptance
by PwD and their caregivers [25], as well as the feasibility of deploying the technology
in real-world scenarios [26]. The acceptance of users and stakeholders is influenced
by previous experiences with technology, the perceived usefulness and necessity of the
technology, whether functional expectations are met, and its cultural relevance [25].
Additionally, the robot’s appearance and behavior have an impact on the acceptance and
outcome of human-robot interactions [14]. To be truly effective in real-world scenarios,
robots must also have a certain level of autonomy in areas such as human-robot interaction,
navigation, and environmental analysis, without requiring constant human supervision
or input [26].

2.2.1 Appearance
The physical appearance of SARs is considered to play a crucial role for the positive
outcome in human-robot interactions [14]. Their size, design, and complexity vary
widely, depending on their area of application and the user group [23, 25]. Physical
designs are often modeled to resemble humans or animals, however, even robots with
a more mechanical or other creature-like appearance incorporate anthropomorphic, or
zoomorphic features to facilitate user interaction and promote acceptance [23].

However, excessive human-likeness can also negatively affect a robot’s perceived trust-
worthiness and likability, when its appearance approaches the uncanny valley [27, ?].
Mori [27] defined the uncanny valley as the phenomenon in which “a person’s response
to a human-like robot would abruptly shift from empathy to revulsion as it approached,
but failed to attain, a lifelike appearance”. Which means that robots designed to closely
resemble humans can evoke unsettling feelings, consequently leading users to dislike them.
In contrast, a moderate level of human likeness tends to generate a more positive response
towards humanoid designs [27].

Regardless of the type of robot, users tend to anthropomorphize socially interactive
robots and make certain assumptions about their physical and mental capabilities and
their expected behavior [23]. It is, therefore, important that a robot’s appearance aligns
with its functionality [25], as a mismatch between perceived and actual capabilities can
create unrealistic expectations, leading to a loss of trust when the robot fails to meet
them [23, 28].

Ensuring that a robot’s appearance aligns with its functionality can be particularly
crucial in sensitive contexts such as assisting PwD in their living environments, where
trust and security are essential [25]. In these settings, a pleasant and approachable design
should be carefully considered, however, it remains unclear which specific appearance and
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interaction modality are most suitable for clinical applications involving PwD. Therefore,
it is essential to include PwD, caregivers, and clinicians in the design process to ensure
acceptance and alignment with the preferences and needs of PwD [25].

In their review of SARs used for aging and dementia support Lima et al. [25] describe two
common categories of robots: more complex, larger, mobile robots, that may also provide
physical assistance, and smaller, stationary robots, with simpler mechanical designs. Both
types are equipped with various technical features to enhance their assistive functions and
the interaction with users. Microphones and speakers are used for verbal communication,
auditory cues, or to play music. Cameras and other sensors improve the robot’s ability to
perceive and respond to its environment. Additionally, screens, such as tablets, are often
integrated to display information, support touch input, or enable teleconferencing [25].

Bigger, mobile robots are often complex in their mechanical design and can provide
a multitude of assistive functions [26]. While some focus solely on social interaction,
others also provide physical services. These platforms can be equipped with features
ranging from interactive tablets or trays for carrying objects to fully actuated arms for
manipulation tasks [26].

Since the robots are intended to move within the same environment as their users, they
require at least a basic level of navigation skills [26]. However, their ability to move and
interact with the environment also poses several challenges. Real-world environments,
especially domestic ones, are often cluttered and unpredictable, making navigation difficult
due to obstacles such as furniture, moving objects, doorsteps, and stairways [26, 29].

The size and technical complexity of bigger, mobile robots not only make it more
challenging to integrate them into users’ homes or clinical facilities, but also increase the
costs of these platforms, which can be a further barrier to their widespread adoption [25].

In light of these limitations, Lima et al.’s [25] literature review highlighted a trend in
research towards using smaller, less complex SARs to support older adults and PwD.
Their compact size and simplified design can help reduce manufacturing costs, potentially
making SARs for aging more accessible for lower income populations. Moreover, as they
require less space and are often stationary, there is no need to adjust the environment to
facilitate navigation tasks, which may further simplify their integration into real-world
environments [25]. As smaller robots are often simpler in design, Lima et al. argue that
they might also be more likely to avoid triggering the uncanny valley effect, making them
generally more accepted by users.

One common simplification in robot design is replacing physical, movable facial features
with a digital display [25]. This approach allows robots to express a broader and more
nuanced range of emotions, without being constrained by the degrees of freedom of the
facial hardware [30]. Another advantage is that virtual faces can be tailored to user
preferences and different cultural contexts, making it easier to communicate emotions
and intent to a diverse range of users [25].
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2.2.2 Social Capabilities
While the physical appearance of SARs plays a critical role in shaping users’ first
impressions and expectations, it is ultimately the robot’s social behavior that determines
the quality and depth of human-robot interaction. Social interactions between humans
and robots can take place in verbal and non-verbal communication, through gestures,
facial expressions, body movements, touch, and sound [25]. Most robots use a multimodal
approach of interaction, combining multiple communication channels to effectively engage
with users [25].

The ability to communicate in natural language is considered to be the most powerful
mode of interaction, as conversational abilities are a crucial feature to enable engaging
human-robot interaction [25]. To achieve this, a robot must be able to capture the
user’s spoken input, convert it into text, understand the user’s intent, interpret the text
within the context of previous conversations, generate an appropriate response, and
synthesize the response into speech output. In addition to the technical ability to carry
on consecutive conversations, robots need other non-verbal social skills to make them
more engaging conversational partners [25].

Social interactions between humans often involve affective and emotional cues that
provide insight into an individual’s mental state (e.g., intents, believes, or feelings) and
help to predict future actions [23]. To enhance interactions between humans and robots,
Breazeal et al. [23] argue that robots should be equipped with similar skills to recognize
and interpret human emotions and convey their own representation of affective cues.
Integrating social intelligence could clarify intents on both sides, leading to more natural
and intuitive interactions, particularly for non-expert users. While extensive efforts
have been made to estimate the mood, behavior, and goals of human conversational
partners via analyzing facial expressions, gaze, gestures, speech input, tone of voice,
and acoustic cues [25, 23], the ability to express affective cues in robots is still limited
[25]. Many robotic platforms can display emotions via gestures and digital or physical
facial expressions, however, this is rarely coupled with their verbal output. Additionally,
conveying robotic emotion through speech remains challenging [25].

Given that user expectations toward robots and non-verbal communication styles vary
across cultures, it is crucial to design robotic behaviors that account for these cultural
differences [25]. Tailoring both verbal and non-verbal emotional expressions to different
cultural contexts can help to create more engaging and effective interactions for a diverse
range of users and avoid misunderstandings [25].

Regarding PwD, robots should be able to continuously adapt to user preferences and
needs as the dementia progresses over time [25]. This adaptability should not only apply
to the type of provided services, but also the robot’s interaction style, which has to adapt
to the user’s changing level of support requirements. Wolters et al. [31] investigated the
interaction style of an intelligent cognitive agent with older adults, both with and without
dementia. Their findings revealed that individuals with dementia viewed the agent as
a potential tool for maintaining independence, however, those without dementia felt
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patronized by the system. Based on these results, they suggest that intelligent cognitive
assistants should communicate more straightforward with users requiring lower levels of
support, while providing additional guidance to those who need more assistance. Robots
should therefore be able to progressively learn from user interactions and adapt future
interactions to the user’s interests, interaction style, and changing cognitive health status
over time [25].

Another essential skill for SARs supporting older adults and especially PwD, is the ability
to handle and recover from breakdowns in conversation [25]. Breakdowns typically occur
when the robot fails to accurately register the user’s speech input, due to issues like
pauses, premature responses, or when the user struggles to understand the robot due
to issues such as fast speech, mispronunciations, unfamiliarity with the robot’s voice, or
distracting background noise. To address these issues, robots need coping mechanisms,
e.g., displaying speech inputs and outputs on a screen to avoid misunderstandings [25].

Recent research into integrating artificial intelligence and machine learning tools aims
to advance various aspects of robotic communication abilities [25, 32]. LLMs have the
potential to improve the conversational skills of robots, making verbal interactions more
natural and facilitating the integration of additional languages and dialects [25]. However,
machine learning techniques are also explored to improve the social intelligence of robots,
e.g., by enabling them to recognize human emotions through speech [25].

2.2.3 Current Challenges of SARs in Care

The development and deployment of SARs faces several significant challenges that hinder
their translation from research prototypes to real-world healthcare solutions. A key goal
in SAR research is to create systems that can maintain meaningful, long-term interactions
with users, which requires robots to actively plan engagements and adapt their behavior
to individual user preferences [33].

Despite growing interest, the integration of SARs in healthcare, particularly in dementia
care, remains limited [25, 28]. Lima et al. highlight a clear gap between research studies
on SAR platforms and their translation into real-world clinical application [25], while
Boada et al. state that the widespread introduction of SARs into healthcare is still
far from reality [28]. Multiple obstacles stand in the way of this progress, including
technological shortcomings, ethical concerns, a lack of impactful studies, and standardized
evaluation metrics [25, 14, 34].

Furthermore, the necessity of physical embodiment in assistive technologies remains an
ongoing debate [25, 30]. While some studies indicate a preference of users for embodied
assistants [31], other authors question whether virtual or voice-only systems may be
sufficient [30, 25]. However, physical embodiment does enable the integration of non-verbal
social cues, such as facial expressions, gestures, and mutual gaze, mirroring interactions
between humans. Therefore, it may support the effectiveness of communication and
improve the user’s ability to interpret the robot’s intentions.
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2.2.4 Insufficient Studies
Although the number of studies on SARs for PwDs is increasing, their application remains
underexplored and faces numerous challenges [25]. Most studies are short-term pilot
trials, conducted under highly controlled conditions, with small sample sizes, including
participants who are not target users and robots with limited functionality. In their
literature review, Lima et al. [25] found that only five out of 30 reviewed studies lasted
multiple weeks and included at least 20 participants. Studies that lasted more than 3
months were often limited to just a few sessions with the robot or were not conducted
in realistic real-world environments. In another literature review, Karami et al. [14]
found that 72% of participants across the reviewed studies were female. Together with
small sample sizes and short study durations, this may have a negative effect on the
generalizability and reproducibility of findings, as attitudes towards robots can vary
among genders. Ethical concerns, especially around privacy, safety, and emotional
deception, add additional barriers to long-term studies. However, given the vulnerability
of the target population, these issues demand careful consideration [14].

Besides the limitations in the study design and population, the absence of standardized
benchmarks makes it hard to measure the usefulness of SARs and their effect on quality
of life and well-being [25, 14]. As a result, strong evidence on trust, long-term adherence,
and real-world effectiveness remains insufficient, which makes the true benefits of SARs
for PwD unclear [25, 14].

2.2.5 Technical Limitations
Technical limitations are one of the major obstacles standing in the way of large scale
studies and real-world adaption [14, 25, 26, 29]. Many existing SARs are prototypes with
restricted autonomy that rely on scripted dialogues and have limited abilities to adapt to
unfamiliar or unstructured environments [14, 25, 26, 29].

To enable continuous and useful interactions, robots must be capable of perceiving a
user’s state and needs as well as their shared environment [14]. Achieving this requires
an array of sensors that cover different domains, along with sufficient computational
power and tools to synchronize and process the collected data [14, 35]. Additionally, due
to hardware constraints, especially in smaller robots, it can be necessary to incorporate
external sensors, computers, or cloud-based services [35, 34]. However, as systems get
more complex and processes are outsourced, they can also become more vulnerable to
network instabilities and delays [14, 34].

The limitations of speech interfaces pose a particularly large challenge in SARs, therefore,
providing natural and stable verbal interactions remains difficult [25]. Over 40% of
studies reviewed by Lima et al. [25] reported issues such as speech recognition and
synthesis errors. Additionally, interactions were often conducted in unrealistically quiet
environments. Many systems used script-based, robot-led dialogues, permitting only
predefined outputs by the robot and recognizing only specific keywords from users.
This lack of flexibility becomes especially problematic when conversational breakdowns
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occur due to interruptions, pauses, or preemptive responses. However, PwDs often face
difficulties when communicating and may need more time to comprehend or formulate
responses, naturally leading to more conversation breakdowns. Other factors that
complicate long-term, engaging conversations are difficulties to recognize speech input
with accents or dialects, unclear robotic voices with poor articulation, and the inability
to keep track of previous conversation topics [25].

Although many SARs reviewed by Lima et al. [25] could express emotions via facial or
bodily cues, these features were rarely integrated into the robots’ communication systems.
Although some studies are investigating how to sense and convey multimodal affective
cues [?], combining verbal and non-verbal cues such as tone of voice, facial expressions,
gestures, and gaze remains an open challenge [25].

Artificial Intelligence (AI) is increasingly being integrated into assistive technologies and
robotic applications to solve some of these issues, but human supervision remains essential
to ensure patient safety [25, 12, 34]. For example, while ChatGPT generally responded
appropriately to sensitive topics that may arise in conversations with PwDs, integrating
Large Language Models into robots still poses a risk of generating inappropriate or
harmful replies [34].

2.2.6 Acceptance and Usability
Incorporating assistive technology into the lives of PwDs requires careful consideration
of their preferences and needs [19]. Personalized technologies are more likely to promote
adherence [19]. However, acceptance of a technology is also influenced by design, function-
ality, and perceived usefulness [25]. While many research projects take the adaptability
to personal preferences of PwDs into account, few address cultural contexts, therefore
limiting the broader applicability across diverse populations.

The utility and adherence to assistive technologies often diverges between research studies
and everyday use [19]. Robots often fall short of user expectations, especially once the
novelty wears off [23]. Many studies report a decrease in technology usage during follow-
up visits, likely due to factors such as the progression of dementia, financial constraints,
or an added burden through using the technology itself [19]. Rather than offering relief,
SARs can add complexity to care routines, through increasing caregiver workload due to
technical issues, required maintenance, or additional training [36]. Therefore, including
PwDs and caregivers in the design process is critical to ensure technologies meet their
actual needs and are usable in everyday life [12]. Lima et al. [25] suggest that research
on SARs should begin with a limited set of specific assistive tasks and gradually expand
its scope as earlier implementations prove effective. Moreover, they propose that studies
should begin with a familiarization phase to set realistic expectations and enhance user
engagement and trust.

For older adults unfamiliar with digital technologies, learning to use SARs can be difficult,
and external support may be necessary [14]. PwD may face barriers with overly complex
systems, have a steep learning curve, or lack intuitiveness [19]. If not addressed, these
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issues can lead users to become frustrated, disengaged, or reject the usage of SARs
altogether. However, future generations of older adults may have higher digital literacy,
might be more accustomed to using technology in their everyday life, and be more
receptive to such tools [14].
While SARs are potentially beneficial to the health and quality of life of PwD, they could
also be seen as intrusive, controlling, stigmatizing, or unnecessary [25]. Due to privacy
concerns and a lack of trust, users may hesitate to share personal and health data or
refuse to use the robot [14]. When these boundaries are not respected and SARs are
forced onto users, they can negatively impact psychological well-being, defeating the
intended purpose of the technology [25].

2.3 Technology-Assisted Reminiscence and Biography
Work

There are many technological interventions that aim to support reminiscence and biogra-
phy work. These tools can stimulate memory, encourage social interaction, and contribute
to person-centered care [25, 19, 12]. The tools range from tablet applications [37, 7] and
SARs [38, 35, 39] and intend to assist reminiscence and biography work in single or group
sessions [7, 39]. Based on the literature reviewed for this work, most existing systems
focus on assisting reminiscence using pre-collected data provided by relatives. Only a
few documented examples were found that explore the interactive collection of personal
information through SARs.
Among the technological approaches presented in the literature, some focus on tablet-
based systems [7, 37]. One example is a Windows-based tablet application developed by
Bejan et al. [7], intended for distribution via the Microsoft Store. The goal was to create
a user-friendly and affordable solution for both PwD and their caregivers, suitable for
use in institutional as well as informal care settings. The application aimed to reduce
the time burden of reminiscence sessions for caregivers by providing a preinstalled set of
media designed to prompt memory recall in a broad user group. Additionally, it offered
the option to create individual user profiles and upload personalized content to tailor
sessions to each user’s life history [7].
Bejan et al. structured their biographical user profiles around 25 predefined “life topics”
such as family, profession, or music (see Figure 2.1) to create comprehensive profiles
[40, 7]. These categories were intended to guide reminiscence activities and organize
user-contributed content [40, 7].
More advanced reminiscence technologies integrate SARs that support PwD through
personalized, interactive conversations. Like tablet-based systems, they rely on predefined
biography profiles and media content, but use this information to generate conversational
prompts to initiate reminiscence.
One example is the MARIO platform developed by Asprino et al. [38], which used the
Kompai-2 robot to lead individualized reminiscence sessions. The platform combined
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Figure 2.1: The 25 life topics (“Lebensthemen”) used in the biographical profiles by
Bejan et al. [40]

multiple apps for reminiscence, music, news, games, calendar reminders, health assess-
ments, and social connection [41, 42]. The offered content could be personalized through
a caregiver interface, allowing the system to adapt to individual preferences and needs.
For the reminiscence app, photos were uploaded by caregivers [38]. The photos were
tagged with semantic metadata (e.g., names, dates, locations), allowing the robot to ask
targeted questions like, “You got married to partnerName in eventDate. Where did you
get married?” and verify answers based on a stored profile [38]. In the final stage of
the project, the system was deployed over three months across multiple care settings
in Ireland, Italy, and the UK and was tested by 38 participants with varying levels of
dementia [42]. Despite higher cognitive impairment, Irish participants were especially
enthusiastic about the robot, often singing or dancing with it, and using the reminiscence
app together with staff and family. While UK participants also responded positively,
engagement in Italy was lower due to speech recognition difficulties with the local accent.
In Ireland, similar issues caused by loud background noise led researchers to disable
voice input, prompting participants to use the touchscreen instead. Across all sites,
participants enjoyed the music and reminiscence apps most. Pre- and post-intervention
assessments indicated improved scores for mood, resilience, social connectedness, and
overall quality of life, showing the potential benefits of using the system.

Gamborino et al. [35] took a similar approach with a photo-based reminiscence platform
using the Zenbo Junior robot. The robot analyzed selected images using a computer
vision algorithm and generated context-appropriate questions. A keyword-matching
algorithm was used to interpret user responses and select appropriate follow-up questions
from a database. The system’s performance varied depending on the image quality and
whether the scenes were represented in the training data. In a feasibility study with
ten non-cognitively impaired residents in a senior care center, Gamborino et al. found
that participants generally responded well to the robot’s questions, especially when
personal photos were used. These sessions were found to evoke more emotional responses
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compared to those using generic images, indicating the importance of personalization in
reminiscence work [35].

Cruz et al. [39] developed a social robot named Eva designed to deliver group-based
cognitive stimulation therapy, with each individual receiving dedicated interaction time
with the robot. The interventions included reminiscence, music therapy, word games,
and a relaxation session. The system was tested with eight nursing home residents living
with early to mid-stage dementia. Each participant had a personalized profile including
their interests, music preferences, and preferred conversation topics. Additionally, profiles
included prompts that the user successfully responded to in previous sessions and their
average response times. Sessions led by Eva showed positive short-term effects on
participants’ mood, sociability, and willingness to engage in daily activities. Behavioral
screening tests also showed a reduction in problematic behaviors post-intervention.
However, some users found the robot’s conversation patterns repetitive, and the system
could not autonomously update user profiles based on interactions [39].

To address this, a follow-up paper by Favela et al. [34] explored integrating the speech
recognition tool Whisper and the LLM ChatGPT into the reminiscence application and
simulated interactions based on fictional user profiles. Compared to the basic conversation
manager, the LLM-enhanced system enabled significantly longer conversations without
becoming repetitive and could dynamically add new information to the profile. However,
sending queries to GPT servers also came with the disadvantage of prolonging the robot’s
response time, especially to long user inputs [34].

2.3.1 Autonomous Data Collection: A Missing Link
Despite the promising results of tablet- and robot-based reminiscence tools, a common
limitation is that most systems rely heavily on caregivers or family members to upload
content and create user profiles. However, none of the reviewed systems explored the
collection of biographical data directly from PwD through natural conversation.

While not centered on biography work, one related approach that highlights the potential
of conversational data collection was proposed by Bäcker et al. [43]. They outlined
conversational strategies for a social robot companion designed to provide emotional
support to older adults, through encouraging daily reflection and enabling the recording
of audio diary entries [43].

Xu and Mutlu [44] developed a robot diary system that used a recording strategy similar
to the one proposed in this thesis. They too used an LLM to manage conversations,
however, their system focused on documenting parents’ reflections on their children’s
bedtime routines. The Misty II robot served as the interface, using Whisper for offline
speech-to-text processing, a remote connection to ChatGPT-4o for dialogue management,
and OpenAI’s text-to-speech engine to generate spoken responses. Users could initiate and
end interactions by pressing the robot’s bumper. The system was tested in a feasibility
study with 24 participants, who recorded diary entries with the robot over the course
of a week in their homes. While the LLM enabled dynamic conversation during the
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interaction, the categorization and analysis of diary themes were performed manually by
the researchers after the study [44]

Existing research suggests that both low-tech (e.g., tablets) and high-tech (e.g., robots)
tools can support meaningful reminiscence and biography work in dementia care. However,
existing technologies mainly focus on using biographical information gathered by relatives.
There remains a significant gap in systems that autonomously gather and organize
personal information directly from conversations with PwD or older adults, which this
thesis seeks to address.

2.4 Ethical Considerations

Integrating robots into the care process for PwD raises several ethical concerns. These
concerns grow increasingly complex as robots become more emotionally and physically
close to humans, particularly when they simulate human-like interactions [33]. Consid-
erations include the impact on the well-being and agency of PwD, concerns related to
privacy and security, and the broader societal implications of delegating care-related
responsibilities to robots [45, 28].

The establishment of ethical guidelines tends to lag far behind the technologies they
concern [45]. This becomes evident when looking at the rapid development of artificial
intelligence tools that are available to the public. The deployment of social robots occurs
at a much slower pace, which provides an opportunity for extensive ethical reflection.
Much of the early work on robot ethics focused on the benefits and risks of HRI for its users.
However, as the field is now explored not only by roboticists but by multidisciplinary
teams including philosophers and social scientists, new societal perspectives are emerging
[45].

2.4.1 Well-being and Transparency

When it comes to the safety and well-being of the user, SARs present both physical and
psychological risks [28]. A major concern in HRI is the use of anthropomorphic features
and behaviors to foster emotionally engaging and seemingly natural communication [28].
While some users can distinguish between a robot’s simulated affection and the emotional
bonds formed with humans or pets, others might develop attachments, believing that the
robot reciprocates their feelings and genuinely cares about them [33, 45]. When the robot
fails to meet the user’s expectation of a mutual bond, it can lead to emotional discomfort
or a total loss of trust when the robot breaks down [28]. However, even if the outcome of
an interaction is positive, there is ongoing debate about whether SARs are inherently
deceptive and whether such a deception is morally wrong regardless of its outcome. Even
when a user understands that a robot’s emotions are not real, their emotional response
to the robot is, which can increase the risk of manipulation and psychological harm,
especially in vulnerable populations such as PwDs [45].

19



2. Background and Related Work

Mimicking affective behavior may also lead to emotional dependence on the robot and
raise concerns about increased social isolation [28]. As PwDs are already vulnerable to
isolation, the illusion of companionship provided by a robot could further discourage
them from engaging in human relationships. Additionally, the introduction of a robot
might lead family members or caregivers to step back from their caregiving roles and rely
more heavily on the robot [45]. While this may alleviate some of the caregiver burden,
it can further reduce PwDs’ social interactions, decrease their overall well-being, and
contribute to cognitive decline [45].

To minimize potential harm during human-robot interactions, transparency of the robot’s
capabilities and internal processes is a critical aspect. Users and caregivers must be
aware of how and why a robot makes certain decisions, especially when those decisions
pose potential risks [45]. This is not only necessary for accountability when errors occur,
but also helps to prevent users and caregivers from over-trusting the robot [45, 28].
Overestimating a robot’s abilities or reliability can create dangerous situations, e.g., when
the robot gives incorrect or misleading information or fails to respond appropriately in
critical moments, like when a user expresses thoughts of self-harm [25].

2.4.2 Autonomy and Dignity

Contrary to one of the key goals of SARs, which is to support the independence of
users, excessive reliance on robotic assistance in daily life could result in a decline of
the user’s own capacities and autonomy [28]. At the same time, promoting well-being
and safety might require robots to restrict certain actions or decisions of users. This
conflict highlights the delicate balance between keeping users safe while preserving their
autonomy. A relatively harmless example of influencing user decisions would be a robot
that nudges individuals to adhere to healthy habits, such as drinking more water or
discourages unhealthy ones [45]. However, these interventions raise concerns about
agency, specifically about who decides which nudging behaviors are appropriate and
whether users are given the choice to opt-in or out of these features. Torras et al. argue
that technology is often designed to be addictive, and SARs may hold an even greater
potential for influence than devices like smartphones. Since SARs for PwDs are often
designed to operate in private spaces, their physical presence might make them even
more persuasive and harder to ignore. If misused, the influence SARs have on users’
habits and values could be exploited to serve commercial interests or political agendas,
rather than supporting the user’s best interests [45].

While SARs could support independence and enhance a sense of dignity by restoring
users’ abilities to deal with daily activities themselves, their introduction could also
unintentionally highlight impairments, potentially challenging users’ self-image and sense
of integrity [28]. The way in which SARs are introduced into care routines could further
reinforce stigmas around the impairment, increasing the risk of social marginalization.
Boada et al. [28] argue that, because SARs are incapable of genuinely caring about
users, their use may raise questions about whether they can truly meet users’ emotional
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and psychological needs. For some PwDs, such interactions may feel objectifying or
infantilizing, potentially violating their sense of dignity [28].

Although research into SARs generally aims to support rather than replace human
caregivers [33], there are concerns about how their introduction might affect the quality
and nature of care [28]. The legitimacy of integrating SARs depends on whether they
are an appropriate tool for a specific care task and whether their use aligns with the
values and goals of the care practice. A recurring challenge is the ‘information gap’
between the designers of the technology and the lived experiences of PwDs and their
caregivers, which often hinders successful and legitimate integration. This gap can only
be bridged if developers possess a thorough understanding of the context, user needs,
and care ethics. Another key challenge lies in determining how roles and responsibilities
should be delegated between humans and robots. While SARs may be able to handle
routine tasks effectively, certain aspects of caregiving require interpersonal connection, life
experience, and the transmission of human values. This includes preserving dignity, which
cannot be done by robots [45]. Furthermore, when robots take over specific care tasks, it
could also lead to a moral and professional deskilling among human caregivers, as these
competencies are often developed and maintained through direct practice [28]. These
challenges raise questions about the long-term societal impact of SARs, e.g., whether
their integration will shift the meaning of care from being grounded in interpersonal
connection and compassion to being dominated by technology [28]. Delegating tasks to
robots could, over time, also influence the evolution of humankind, potentially leading to
the loss of certain skills, not only in care work or changing how people interact with each
other [45].

2.4.3 Privacy and Data Security
As SARs operate in personal spaces and handle sensitive user data, they can be a threat
to privacy [28]. To effectively interact with users and to deliver dementia interventions,
they often collect and process personal information such as voice, video, movement, and
physiological data. Additionally, emotional bonds with robots may also lead users to
share more information than they normally would, making it crucial that they are clearly
informed about what data is being gathered and how it will be used [45].

Robots that collect such sensitive information must be designed with robust privacy
safeguards to ensure that data is secure and used ethically [25]. However, no computational
system can be entirely error-free or vandal-proof under all circumstances, which raises
concern about unauthorized access to the robot or the data it collects [45]. Even as
safety and security technologies improve, strong precautionary measures remain essential,
especially when not all potential risks are fully understood yet [45].

Although SARs often do not have direct physical contact with users, their presence in
shared environments still raises safety concerns, extending beyond physical accidents
like a robot falling over [28]. The integration of AI in robotics introduces new ethical
challenges, as it enables AI systems, often developed by third parties, to interact with
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the physical world in unpredictable ways. Additionally, the mere impression of being
constantly monitored by a robot can feel intrusive to users, leading to discomfort or
resistance to using the technology altogether [45].

2.4.4 Justice and Equity
The integration of SARs into care systems also raises complex socio-political and justice-
related considerations that go beyond individual user interaction [28, 45]. One major
concern is the fair distribution of benefits, burdens, and costs associated with SARs [28].
Technology is well known to reveal and promote social divides related to age, gender,
education, wealth, or area of the world [45]. Therefore, it remains unclear who will have
access to SARs and whether their deployment will contribute to a fairer distribution of
care or reinforce existing inequalities [28].

As demographic shifts lead to a decreasing number of both formal and informal caregivers
and a growing demand for care, the urgency to address the widening care gap increases
[18]. The high cost of robotic care platforms is a concern frequently mentioned in the
literature, raising ethical questions about unequal access to these robots, particularly
for individuals from lower socio-economic backgrounds [36]. At the same time, Torras
et al. argue that, from a dignity standpoint, all individuals should have the right to
refuse robotic care and have the option of a human caregiver instead [45]. This poses
a potential future dilemma: those with fewer resources may be left with no option but
robotic care, while wealthier individuals might retain access to human caregivers [45].

Another important issue regarding equality is that robots must be designed and pro-
grammed to avoid any form of sexist, ableist, or racist discrimination in their appearance
or behavior [45]. However, there are also less visible biases that can limit effectiveness,
particularly when certain user groups are excluded or underrepresented in the design
processes and training datasets. For example, the performance of machine learning
algorithms, such as those used for facial recognition, is highly dependent on the quality
and diversity of the data they are trained on. If a particular ethnic or gender group is
overrepresented, the algorithm may become better at recognizing faces that fit those
characteristics, while performing poorly on others, leading to unequal performance across
users [45]. Additionally, there is still the open question about who is liable in case of
harm and negative consequences of interaction with SARs, which is closely linked to
product safety and transparency of the decision making and explainability of the system
[28].

Beyond individual concerns, the economical, political, and ideological interests and
reasons behind SAR initiatives have to be considered [28]. Although robots are often
promoted as solutions to societal challenges like the shortage of caregivers, technological
developments are influenced by market dynamics, which can restrict ethical reflections on
the technology. Therefore, professionals and governments have the responsibility to create
a safe framework for the use of robots [45]. They must ensure that their usage maximizes
the benefit of users and proactively mitigates potential risks. These considerations must
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extend beyond local policies, recognizing that the production, operation, and disposal
of robots in one part of the world can have major impacts in other parts. Throughout
a robot’s life cycle, it requires raw materials and energy, raising concerns about labor
ethics, ecological sustainability, international equity, and inter-generational justice in
the face of climate change [45]. In addition to the conditions under which materials are
sourced, the operation of robots that use AI-tools relies on invisible digital labor, such as
data labeling and content moderation, which is psychologically demanding, poorly paid,
and typically outsourced to marginalized workers often located in the Global South [46].
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CHAPTER 3
System Design

The system design addresses several critique points that are often mentioned in socially
assistive robot applications and limit the usability of the system if not addressed (see
Section 2.2.3). These key critique points are missing privacy, scripted, inflexible conver-
sations with limited time and options to answer, and high cost in an application sector
with limited financial resources. Therefore, to create a useful robot diary system for the
extraction of biographical information, several key requirements had to be fulfilled.

First, the robot needed to be an affordable, commercially available platform that could
realistically be deployed in everyday settings. Second, privacy had to be ensured by
running all data processing locally without an internet connection, so that sensitive
biographical data would stay within the system. Third, the system had to support natural
spoken interactions that encouraged users to share personal stories in a conversational
manner rather than through rigid prompts. Finally, the information collected in dialogue
needed to be dynamically transformed into structured profiles that resemble existing
practices in biography work for dementia care.

The system process was split into two phases, the conversation loop between robot and
user, and after that, a second phase to process the chat log and extract information for
the biography profile (see Figure 3.1). Both phases used an LLM, the first to enable
natural conversations, the second to extract biography data from the saved conversations.
To allow real-time conversations, the first phase was focused on efficiency. This meant
that processing the user’s speech input, as well as generating the robot’s speech output,
had to be fast. Therefore, both the engine used for processing natural speech input
and the large language model had to be chosen to favor speed over skill power. As the
second phase did not involve the user and did not have restrictive timing limits, a second,
more powerful LLM could be used for data extraction. For simplicity, the model used
for conversations will be called LLM1, and the model used for extraction will be called
LLM2 from now on.
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Figure 3.1: The system process in two phases

3.1 Hardware Description
As machine learning applications, such as speech recognition and LLMs, require a certain
amount of processing power and work more efficiently when using a GPU, the system
was split across two devices. The robot that interacts with the user and a computer that
handles the computational-heavy processes and controls the robot via Wi-Fi connection.
Both devices were selected to be compact enough for easy integration into users’ homes
without taking up much space or requiring major changes to the environment.

Therefore, a mini PC (Zotac ZBOX EN1060K [47]) with a built-in GPU (Nvidia GeForce
GTX 1060 6GB) was chosen (see Figure 3.2b). As operating system the PC was running
Ubuntu 20.04.

The mobile desktop robot Vector by Anki [8] (see Figure 3.2a) was chosen as it met the
requirements of being affordable, programmable, and had the ability to operate without
an internet connection. The robot is equipped with speakers, microphones, a camera, and
other sensors, enabling it to detect faces, locate its charging station, and avoid obstacles
and cliffs [8]. While Vector is able to receive simple, short commands after hearing its
wake word “Hey Vector”, it is not able to listen for longer periods of time. As this core
feature could not be changed on the robot and the robot’s input audio stream could
not be accessed via the robot SDK, an external microphone needed to be added to the
system. Therefore, a small conference microphone (AIRHUG 21 [48]) was chosen and
connected directly to the mini PC to capture the user’s speech input. The wired USB
connection required the microphone and robot to remain close to the PC, which limited
placement flexibility.

Finally, a standalone router without an internet connection was added to the system.
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This allowed the robot and mini PC to communicate via a local Wi-Fi network, ensuring
that all data exchange remained offline.

(a) Vector robot [8] (b) Mini PC [47] (c) USB microphone [48]

Figure 3.2: Hardware components used to build the system.

3.2 Software Architecture
The software architecture consisted of several components that all ran on the mini PC.
The core program was a Python script that controlled the robot, handled communication
with the LLMs, and enabled speech processing. In addition, the open-source platform
Ollama [49] and an open-source server for Vector, called Wirepod [50], ran in the
background. While Ollama handled the local execution of large language models, Wirepod
was responsible for processing wake word commands given to the robot. The custom
command “start diary app” was added to launch the Python script, which then controlled
the rest of the user interaction.

The Python script consisted of four components:

• Robot Handler: sends commands to the robot

• Speech Processing Module: captures audio from the USB microphone, tran-
scribes it, and passes it to the conversation manager

• Conversation Manager: uses LLM1 to generate the robot’s responses and
follow-up questions

• Biography Profile Manager: uses LLM2 to extract and update personal infor-
mation in the user’s profile

While the diary app was running, the robot handler disabled Vector’s default autonomous
behaviors and controlled its text-to-speech output, movements, eye animations, and
sounds via the Vector Python SDK [51]. While the system was listening to the user, the
audio input stream from the USB microphone was transcribed using Faster Whisper [52],
running the distil-small.en model on the GPU.
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During conversations with the user, the LLM gemma3:4b [53] was used to process the
transcribed user input and to generate appropriate responses and follow-up questions
for the robot. This model was chosen as it was lightweight and promised a good ratio
between speed and capability, enabling the robot to answer without long delays.

As Gemma 3 does not support tool calling [53] and therefore cannot directly invoke
functions, a different model type was needed to extract the biographical data. For this
task, the model qwen3:4b [54] was selected. Besides tool calling support, Qwen3 required
more computational power and therefore took longer to process inputs.

3.2.1 LLM Prompts
The system prompt given to LLM1 defined its role as robot companion Vector and
the communication style with the user (see Appendix A.1). At the beginning of the
interaction session, the user’s name, previously extracted user information (“memories"),
and a list of predefined conversation topics were dynamically added to the prompt.
Additionally, it included instructions about the procedure for ending the conversation
when the user requested to stop.

The conversation topics were designed to guide the robot towards biography-relevant
themes. They were based on the 25 “life topics” defined by Bejan et al. [40] (see
Figure 2.1) and translated into English. Topics with negative connotations, i.e. “B8:
Crises/Negative Events”, “B9: Fears”, “B10: Safety” and “B13: Illness”, were excluded
to avoid the risk of triggering emotional distress. However, if difficult topics were brought
up by the user, the robot was instructed to acknowledge them and respond with care.

The system prompt of LLM2 instructed it to identify new details about the user, cate-
gorize them, and save them via the save_new_memories method in the Python script.
The prompt included the conversation log, previously stored memories, and the same
predefined set of biography-related topics used with LLM1. Both LLMs ran on the GPU
and operated with a low temperature to minimize hallucinations.

3.2.2 Phase 1: Conversation Loop
The diary app managed conversations in an interaction loop that included recognizing
user speech input, generating an appropriate response, and delivering it as spoken output.
Throughout, the interaction Vector conveyed its current state through non-verbal cues,
such as changing eye colors, screen animations, and simple movements (see Figure
3.3). Figure 3.4 shows the interaction flow between the user and the system during a
diary recording session. For simplicity, non-verbal cues and supporting components like
Wirepod and the robot handler are not shown in the flowchart.

Users could initiate the interaction using the robot’s wake word “Hey Vector” followed
by the command “start diary app”. The robot then confirmed that it understood the
command through speech output and entered the conversation loop. The robot started by
greeting the user and asking about their day, then the speech recognition was activated.
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(a) Listening (b) Thinking
(LLM1 processing)

(c) Speaking
(Default look)

(d) Extracting user info
(LLM2 processing)

Figure 3.3: Vector’s appearance during different stages of the diary session
(own illustration)

The system stopped listening after receiving a user response, followed by 3 seconds of
silence. This setting allowed users to give longer answers and take short speech pauses
without the system interrupting them. To signal that the speech recognition had finished,
Vector played a sound and moved its arm. The transcribed input was processed by LLM1,
which generated a short response and a follow-up question, which Vector then delivered
to the user via speech output. This loop repeated until the user indicated they wanted
to stop, at which point LLM1 generated a goodbye response and ended the conversation.

Figure 3.4: Interaction Flow

The following example illustrates a short conversation between Vector and a user named
Clara:

Example Interaction:
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Vector: Hi Clara! How’s your day going so far?
Clara: Great. I visited my sister today.
Vector: That sounds lovely. What do you and your sister usually do together?
Clara: We like to go for walks in the park.
Vector: That must be relaxing. Do you always go to the same park?
Clara: I have to go to work now. Bye!
Vector: It was lovely chatting with you. Can’t wait to hear more tomorrow!

3.2.3 Phase 2: Biography Profile Construction
At the end of each conversation, the robot informed the user that it would now save
some memories for their next conversation and changed its eye color to purple to indicate
that it was processing the interaction (see Figure 3.3d). Once the memory extraction
was complete, the diary mode ended, signaled by the eyes turning back to their default
green color. Then the control of the robot was released, allowing it to resume its regular
autonomous behaviors.

To build the biography profile, the chat history of the current session and any previously
stored “memories” were passed to LLM2. The model analyzed the dialogue and identified
new, relevant pieces of information about the user, such as personal experiences, routines,
relationships, and preferences. These were converted into structured memory entries,
each consisting of a short sentence describing the fact and a corresponding biography
topic.

From the example conversation shown in Section 3.2.2, LLM2 might extract the following
memory:

Example Extraction:

“Clara and her sister enjoy going for walks in the park”
Topic: Family / Social Environment

All newly extracted entries were appended to the existing profile. The updated biography
profile and the chat history from the current session were each saved as separate JSON
files. This allowing the system to use them the profile information in future sessions and
kept the chat history for later analysis of the user study.
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CHAPTER 4
Proof-of-Concept Study

To determine the feasibility of the proposed system, proof-of-concept user studies with
four participants were conducted in July 2025 in Vienna, Austria. Each participant
interacted with the robot in their own home for a period of seven days. Two home visits
were planned, one for the initial setup of the system and a second at the end of the study
to collect the equipment and conduct an evaluation interview. In case of severe issues
with the robot, another visit was conducted. During the experiment week, participants
were encouraged to interact with the robot ideally once per day. However, they were free
to choose the frequency and duration of the interactions.

As literature recommends initiating biography work as early as possible [6], and given
the exploratory nature of this study, the system’s feasibility was first tested with younger
adults without dementia. Future studies should, however, include participants from the
broader target demographic, including older adults and individuals in the early stages of
dementia. Participants were recruited through personal contacts within the researchers’
social network. The sample included two female and two male participants, aged between
28 and 37 years (M = 32.8, SD = 4.0).

As the robot interactions were conducted entirely in English, participants were required
to have sufficient English proficiency. The participants’ native languages included English,
German, Spanish, and German/Italian. Among the non-native English speakers, two
self-assessed their English level as “proficient” and one as “intermediate.” For introductory
and final visits with the researcher, participants could choose between speaking either
English or German.

All participants had used written pen-and-paper or digital diaries before. However, only
two were actively journaling. None had any experience with speech-based journaling.
When asked about the frequency of writing, participants gave varying responses: “once
every month/ once every three months”, “sometimes very frequently, other times skipping
a few months”, “every 1-2 days”, and “very rarely”.
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Following the participant trials, the biography profiles generated by the system were
evaluated in interviews with two caregiving professionals. Both experts were currently
employed by healthcare organizations, one as a dementia advisor for informal caregivers
and the other as a professional caregiver in a nursing home responsible for doing activities
and biography work with PwD. Both experts had prior experience with robotics in
the context of dementia care, either by advising projects or giving lectures to inform
researchers at TU Wien. The experts were chosen to provide complementary perspectives,
one from the context of advising informal caregivers and one from hands-on professional
care.

The expert interviews were conducted in person, in German, at the respective workplaces
of the interviewees.

4.1 Study Procedure
The following sections outline the procedural steps carried out during the visits to
participants’ homes.

4.1.1 Pre-Study Visit: System Set-Up and Introduction

The first visit to the participants’ home was dedicated to setting up the system, explaining
the study, and obtaining informed consent.

At the beginning, the study goals, procedures, and data handling practices were explained
in detail. The participant was then invited to choose a location where the robot would
remain during the week. This decision was made together with the researcher, who
provided guidance about potentially unsuitable placements (e.g., lack of power outlets,
tripping hazards due to cables, or surfaces unsuitable for the robot’s movement).

Once a suitable location was found, the researcher started installing the system. During
this time, the participant had the opportunity to read the study information sheet, which
included all the previously explained study details, and was asked to sign the informed
consent form (see Appendix A.4). Figure 4.1 provides a schematic overview of the system
setup. Figure 4.2 shows the final robot placements in three of the participants’ homes.

After the setup, each system component was introduced and its function explained.
The robot was then turned on and briefly introduced. Using the Wirepod-hosted local
webpage, the participant’s face was registered under their name.

Next, the participant was asked to test giving a command to the robot by saying
its wake word, followed by using one of Vector’s built-in commands. A short list of
available commands was provided as part of a user study guide (see Appendix A.3). This
familiarization phase helped participants to understand the timing needed when giving
commands to the robot, specifically, how to wait for the robot’s ready signal after saying
the wake word.

32



4.1. Study Procedure

Figure 4.1: Schematic Interaction Setup (own illustration based on [55])

Following this, Vector’s different system states and corresponding behaviors, such as
changes in eye color, animations, sounds, and movements, were demonstrated and
explained. Additionally, an overview of Vector’s appearance in different system states was
included as part of the user study guide, providing participants with a quick reference
sheet to use throughout the week.

Finally, the participant was asked to initiate a diary session using the command “start
diary app” and have a brief initial conversation with the robot. After a few minutes,
they were asked to end the session.

As the duration of the study was limited to one week, participants were encouraged to
talk to the robot once per day. However, they were also informed that they could freely
choose the frequency and duration of the interactions and could change conversation
topics at any time.

After the setup and introduction were complete, the robot was left in the participant’s
home to operate autonomously for the rest of the study week. Participants were en-
couraged to contact the researcher if they encountered technical issues or had further
questions.

4.1.2 Post-Study Visit: System Collection and Study Evaluation
On the 7th day, the researcher visited the participant’s home again to collect the system
and conduct a follow-up interview with the participant. As a small token of appreciation,
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(a) Kitchen counter (b) Living room shelf (c) Dining table

Figure 4.2: Robot placement in the participants’ homes

each participant received a tub of ice cream.

The post-study session consisted of two parts, a semi-structured interview (see Appendix
A.5) and an evaluation of the personal profile that was generated by the system during
the experiment.

The interview aimed to explore the participants’ experiences with the robot, including how
comfortable they felt discussing different topics, how the robot-assisted diary compared
to previous journaling experiences, and how such an interaction might differ from using
a voice assistant.

In the second part, participants were shown the profile generated from their conversations
with the robot. The profile was displayed via a local web server hosted on the mini PC and
consisted of categorized entries that were based on extracted information. Participants
were asked to review each entry and indicate whether they felt accurately reflected by
the according statement. If an entry was only partially correct, they were encouraged
to refine it into an accurate statement. If an entry was refined or marked as incorrect,
participants were asked to provide a short explanation.

Finally, participants were asked how well represented they felt by the overall profile
and whether they would consider sharing the collected information with healthcare
professionals.

4.2 Expert Interviews
The expert interviews were conducted to evaluate whether the collected biographical
data could be useful in real-world care scenarios.

Both experts were informed about the study’s purpose and received the corrected and
anonymized profiles in advance, to give them enough time to review the content carefully.
Additionally, they were provided with a study information sheet and consent form before
the interview (see Appendix A.6).
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Before starting the interview, the experts were asked if they had any remaining questions
about the information sheet or consent form, and were then invited to provide their
informed consent. Then the system was briefly explained using visual aids, which included
the illustration of the interaction setup (see Figure 4.1), a short video of an example
interaction, and the webpage participants used to review the profiles.

The first part of the semi-structured interview focused on how and when personal
information is currently collected in caregiving contexts, how and when it ideally should
be collected, and whether there are differences between information provided directly by
PwD and information provided by others (see Appendix A.7).

The main objective of the interview was to assess the usefulness of the generated profiles.
The experts were asked to evaluate which entries were considered valuable, which were
not, and what aspects were missing.

Additionally, the interviews explored how much value the experts saw in using such a
system, particularly one involving a robot, and what changes would be necessary to make
it relevant and helpful in real-world care practice.

4.3 Outcome Evaluation
4.3.1 Profile Accuracy
The outcomes of the user study were evaluated in two ways. First, a quantitative analysis
was conducted based on the profile entries that were reviewed and commented on by
participants during the interviews.

To assess how well the system understood and extracted unique and accurate statements,
the entries were categorized using the four categories shown in Table 4.1. For entries
that were refined or marked as incorrect, additional tags (see Table 4.2) were assigned to
quantify the reasons these statements were not considered correct.

Table 4.1: Categories of memory statements

Category Description
correct an entry that was marked as correct and was not edited by the

participant
refined an entry that was partially correct or incorrect and was edited by

the participant to correct the statement
duplicate an entry that was a copy of an existing memory
incorrect an entry that was marked as incorrect

The appropriateness of topic assignments was evaluated by assessing whether the assigned
topic was a reasonable match for the content of the entry. A topic was considered an
appropriate match if it was logically connected to the entry, regardless of whether a more

35



4. Proof-of-Concept Study

Table 4.2: Tags for categorizing memory issues

Tag Description
stt_error an entry that contained a word or phrase that was not correctly

translated by the speech-to-text module
imprecise an entry that was mostly correct but included vague or inac-

curate phrasing that the participant improved
misattribution an entry that contained partially correct information, but was

attributed to a wrong subject, time, or location
not_representative an entry that did not represent the participant

accurate topic might have existed. An assignment was only marked as inappropriate if
the topic clearly did not correspond to the content of the entry.

4.3.2 Evaluation of Interviews
Both expert interviews and participant interviews were qualitatively analyzed using the
inductive coding approach by Mayring [56]. Therefore, the interviews were scanned for
recurring themes in the statements of the interviewees. As patterns emerged during
the analysis, they were grouped into thematic categories called “codes” to reflect the
participants’ and experts’ experiences and perspectives. These codes can be found in
Table 4.3 and Table 4.4.
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Table 4.3: Code for analyzing participant interview

Code Description
System Performance Comments on whether the robot’s hardware or software

worked well or had technical issues.
Interaction Experience General impressions of the robot during the week, including

emotional reactions and daily interaction.
Comfort and Openness How freely and comfortably participants felt sharing per-

sonal information with the robot.
Content and Depth of
Entries/Conversations

Comments on the nature, quality, and emotional depth of
the diary entries made with the robot.

Comparison to Journal-
ing Experiences

Reflections on how robot-based journaling compares to
written, digital, or spoken diaries.

Limitations of the Robot
Diary

Statements about missing features, lack of memory, or
limitations in capturing or rephrasing content.

Robot vs. Other Techni-
cal Tools

Preferences or comparisons between the robot and other
tools like voice assistants or apps.

Social Presence References to the robot’s personality, perceived emotions,
or human-like traits.

Profile Accuracy Reflections on whether the generated personality profile
accurately reflects the participant.

Sharing with Profession-
als

Participant attitudes toward sharing the generated profile
with healthcare providers.

Future Improvements Speculation or suggestions about how the system could be
improved in future versions.

Other Statements that did not fit any other category
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Table 4.4: Code for analyzing participant interview

Code Description
Professional Background Statements about current role, expertise, and experience

with biography work or dementia care
Current Practice of Biog-
raphy Work

How biography work is currently done in care/involved in
advising relatives

Current Documentation Self-reported biographical info vs. info from relatives,
whether and how people/families document biography be-
fore dementia onset

Ideal Documentation Statements about when to collect data and what data is
most valuable

Profile Evaluation Impressions of the provided robot-generated profiles
Data Filtering Possible criteria that can be used to summarize and filter

data
System Evaluation Evaluation of usefulness of the system
Future Improvements Required improvements to make the system suitable for

care practice
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CHAPTER 5
Results

This section will look at how the system performed during the study, how participants
experienced the interaction with the robot, and how participants and experts perceived
the generated profiles and system design.

During the study, each participant had 7 or 8 successful interactions with the robot.
Participants spoke to the robot between 0 and 2 times per experiment day and took on
average between 11 and 25 turns in the conversations (see Table 5.1).

Conversation No.

Participant 1 2 3 4 5 6 7 8 Avg.

P1 8 15 15 3 5 16 5 18 11
P2 7 13 24 24 37 19 19 – 20
P3 8 31 33 19 21 44 27 17 25
P4 10 11 13 15 17 8 15 – 13

Table 5.1: Number of participant turns per conversation across sessions. Adjacent cells
with the same background color indicate conversations that took place on the same day.

5.1 Profile Accuracy
During the post-study home visit, the robot-generated biography profiles were evaluated
and corrected by the participants. The results were analyzed to see how the system
performed in extracting unique and correct statements and what went wrong when this
was not the case. In total, 97 entries were extracted across all participants over the entire
study of 4 weeks, of which 71 were rated as correct and 13 were rated as incorrect after
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being refined by the participants. The remaining entries were either marked as incorrect
or were duplicates of already existing entries (see Table 5.4, Figure 5.1).

Participants

Category P1 P2 P3 P4 Total

Correct 13 16 16 26 71
Refined 3 6 3 1 13
Incorrect 4 1 1 2 8
Duplicate 1 0 1 3 5

Total 21 23 21 32 97

Table 5.2: Number of profile entries per participant
and category

Figure 5.1: Results of profile
reviews across all participants

The number of total profile entries was similar for participants P1-P3 (21, 23, and 21
entries), while the profile of participant P4 contained considerably more entries (32).
The percentage of valid entries (correct or refined) ranged from 76.2%-95.7% across all
participants. Overall, 84 of 97 entries (86.6%) of all entries extracted by the system were
considered valid after refinement. The number of refined entries varied across participants,
with participant P2 doing 6 corrections, while participant P4 only correcting one entry.

5.1.1 Entry Error Types
All entries categorized as “incorrect” or “refined” were analyzed to identify the reasons
they were inaccurate or required refinement. The majority of errors that led entries to
be refined or marked as incorrect were due to speech recognition errors (see Table 4.2,
Figure 5.3). Speech-to-text errors sometimes changed the meaning of the entries e.g.,
understanding “Participant made pasta with her sister” instead of “Participant made
pasta with PersonA’s sister”. In some cases, speech recognition errors resulted in entirely
incorrect entries. For example, one participant attempted to end the interaction by saying
“finish diary app”, which the speech recognition transcribed as “Finnish diary app”. This
misinterpretation led LLM1 to assume that the participant was referring to a specific
type of diary, and LLM2 subsequently saved the entry “Participant uses a Finnish diary
app to record their thoughts and experiences”. Some speech-to-text errors resulted in
nonsensical phrases that were easily identifiable and correctable. For example, when a
participant mentioned “Thai boxing”, the transcription resulted in “type boxes” and
“typo boxing”. However, other errors led to entries that the participants themselves could
not interpret, making correction difficult. One such entry was “Participant has a large
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book that fits a lot of liquid”, which could only be understood by reviewing the chat
history. This revealed that the participant probably meant “mug” or “cup” instead of
book.

Participants

Error Type P1 P2 P3 P4 Total

TTS Error 3 5 3 2 13
Imprecise 1 1 1 0 3
Misattribution 2 0 0 0 2
Not Representative 1 1 0 1 3

Total 7 7 4 3 21

Table 5.3: Number of profile entries per participant
that included an error

Figure 5.2: Results of profile
reviews across all participants

Another type of error was caused by misattribution. In these cases, LLM1 responded
appropriately, but LLM2 failed to extract the information accurately. An example is the
entry “Participant has traditional Austrian recipes like Spaetzle and Carbonara” which
was marked as incorrect, because it does not apply to the participant. The chat history
showed that the participant explicitly told the robot that each of his parents cooks one
of those dishes best, and that one dish was Austrian and the other dish Italian.

Another category was statements that were extracted imprecisely by LLM2 and were
therefore refined by the participant. For example, “Participant prefers vegetarian food”
was corrected to “Participant eats only vegetarian food” or “Participant watches videos
about paintings and video games” was corrected to “Participant watches videos about
painting and video games”.

In total, 3 entries were marked as incorrect because the participant did not feel represented
by the statement. One example was “Participant is aware of their biases and blind spots”,
which the participant described as paradoxical, stating that this cannot apply to anyone.
In two other cases, participants explained that they had agreed with the robot in the
moment because they believed it expected a certain type of response, but the statements
did not actually reflect their views. These were “Participant finds it relaxing to look at
her plants” and “Participant makes granola for special occasions”.
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5.1.2 Topic Assignment

Each profile entry was automatically assigned a topic based on its content, using a
predefined list of biography-related categories. A topic assignment was considered
appropriate if the assigned category reasonably fit the content of the entry, even if a
more accurate category fit might have been possible. Topic assignments were appropriate
in the majority of cases (72.2%), however, more than a quarter of entries were assigned
inappropriately (Table and Figure 5.3).

In some cases, the entries were ambiguous, and while the assigned topic could be
considered plausible, it was ultimately inaccurate according to the participant. For
example, the entry “Participant is searching for houses around Vienna” was assigned
to the topic “Travel” but was marked as incorrect by the participant. A review of the
chat history showed that LLM1 correctly understood the underlying idea of looking for a
place to live, but LLM2 failed to assign an appropriate topic.

In another case, the entry “Participant and her friends sometimes order food when
they have dinner together” was also incorrectly categorized under the topic “Travel”.
According to the chat history, the participant had talked about travel during the same
session, which may have caused LLM2 to assign the topic incorrectly. Similarly, the
statement “Participant enjoys eating out” was plausibly assigned to “Hobbies / Activities”.
However, the following entry “Participant’s very favorite type of food is Japanese” was
less appropriately assigned to “Hobbies / Activities” as well.

Participants

Topic Assignment P1 P2 P3 P4 Total

Appropriate 12 19 15 24 70
Inappropriate 9 4 6 8 27

Total 21 23 21 32 97

Table 5.4: Number of profile entries per participant
that were assigned to an appropriate topic

Figure 5.3: Results of profile
reviews across all participants
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5.2 System Performance during the Experiments

Throughout the study, several technical issues occurred that required intervention. These
ranged from minor malfunctions that could be resolved by giving participants instructions
remotely, to more severe problems that required in-person visits, and in one case, the
replacement of the robot. These issues occasionally led to the loss of the conversation
log and, therefore, participant information. Nevertheless, all participants were able to
complete the study week successfully.

During the first experiment, the robot repeatedly malfunctioned in its default state,
including charging issues and an inability to detect surface edges, which occasionally
caused it to fall to the ground. Additional problems occurred during diary mode,
which included the robot occasionally freezing when executing screen animations. The
participant could resolve these issues by performing forced reboots. Another issue involved
spontaneous self-reboots of the robot during conversations, resulting in the loss of the
conversation data. Because these issues persisted, the robot was replaced midway through
the experiment week. While the replacement resolved most problems, the robot still froze
once during an attempt to start diary mode, and another spontaneous reboot occurred
on the last experiment day.

An adjustment of the code after the first experiment week fixed the issue that caused the
robot to freeze in diary mode. However, the reason for the spontaneous reboots could
not be identified, and therefore, they persisted.

In the second experiment, the main issue was that the robot failed to return to sleep
mode after its operating system’s scheduled nightly reboot, causing it to be active and
noisy during the night. While this did not affect the collection of participant data, it
did influence the participants’ interaction experience. The source of this malfunction
could not be identified during a home visit. However, according to discussions in the
Vector & Friends Discord forum, this issue began occurring after a recent OS update [57],
therefore all participants were subsequently advised to turn off the robot overnight. In
one instance, the robot rebooted during a diary session, which again resulted in data loss.

During the setup session of the third experiment, the conversational LLM got stuck in a
loop during response generation, causing the robot to repeat the same words over and
over. This was an isolated incident and did not reappear for the rest of the study. On
the second experiment day, Wi-Fi connection issues occurred, which were resolved by
resetting the router during a home visit. Later in the week, a spontaneous reboot of the
robot during diary mode caused another instance of data loss.

In the final experiment week, no notable issues occurred during the interactions. In
summary, most participants encountered technical difficulties, ranging from charging and
sleep cycle problems to spontaneous reboots during diary sessions.
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5.3 Participant Interviews

To better understand how participants experienced the system beyond technical per-
formance, semi-structured interviews were conducted after the study. The interviews
explored users’ perceptions of the robot’s behavior, the interactions, and the overall
usability and relevance of the system. The following sections summarize participant
feedback, organized by theme.

5.3.1 System Performance

Participants generally described the system as functioning reliably during everyday use,
although not operating completely smoothly and stably. Besides the performance issues
reported in Section 5.2, they mentioned occasional limitations. Several mentioned that
Vector’s voice sounded too robotic, which made it sometimes hard to understand the
robot. When they asked the robot to repeat a question, sometimes, instead of repeating
the question itself, the robot asked the participant to repeat their question, which was
frustrating for the participants. On the other hand, some speech recognition failures
occurred, which led to misunderstandings on the robot’s side e.g. for participant P4
“He once misheard me a couple times [...] I’m pretty sure he thought I talked to cabinets
or something”. Sometimes when a participant tried to correct the robot’s misheard
statement, it did not work correctly, e.g. participant P2 tried to correct the robot when
it misheard that she likes movies with “empires”, although she said “vampires”, but then
the robot interpreted that she liked both.

Nevertheless, conversations were overall still perceived as smooth, and several participants
expressed positive impressions of the system’s functionality. This included recognizing
indirect cues to end a session, weaving prior information into follow-up questions, and
responding in emotionally appropriate ways. Most participants reported that the robot
understood when they wanted to end the conversation, e.g., participant P4 “I was
impressed that he got my cues when I wanted to stop talking, because I often didn’t give
him a clear ‘let’s stop talking’. I’d be like ‘well, I have to go now’ and he would understand
that.”. In contrast, participant P3 often tried to end conversations with a command-like
statement, which did not work well “when you wanted to stop the recording, I tried
different commands like ‘stop journal’ or ‘finish journal app’, ‘end conversation’ [...] and
it kept asking something. At the end, the only thing that worked was saying ‘goodbye’ ”.

Two participants reported that the robot stopped the diary session without their intention
to do so. P4 reported “One time he just left diary mode [...] he just stopped talking.”.
Looking at the chat history and interaction logs, the LLM did not say goodbye to the
user, but asked a follow-up question and wrongly appended “EXIT_SESSION” to its
output message, which ended the program. For participant P2, the robot misinterpreted
a simple “No” from the participant, which seemed to have the intention to make the
robot stop talking about an undesirable topic, as a cue to end the conversation entirely.
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5.3.2 Interaction Experience
Beyond technical performance, participants also reflected on the overall interaction
experience, describing how the conversations felt to them.

Generally, participants experienced the conversations as easy to maintain, engaging, and
at times surprisingly natural. Participant P1 reported that he was positively surprised
by how natural conversations felt and described that he caught himself talking to the
robot for several minutes before fully realizing that he was having a conversation with a
machine. Participants often spoke not only about everyday topics but also about more
personal ones. Participant P1 reflected on the topics he discussed with the robot “I
found it very funny and I talked about a lot of things. I also talked a lot about family [...]
and about deeper topics like personality development, and I thought it was interesting
that I was talking to a robot about such topics. How did I end up here?”. Another
participant said the interaction was like a good conversation all about herself and that it
felt therapeutic at times. In some instances, participants felt that the robot demonstrated
genuine understanding, which made the interaction feel closer to a “real” conversation.

At other times, the dialogue was experienced as repetitive or limited in depth. In these
instances, participants did not always try to change the topic actively, but let the robot
guide the conversation, even though they did not find the topic stimulating. When asked
for a reason, participant P4 mentioned continuing topics out of politeness towards the
robot or because she found it funny, even when the subject matter seemed trivial and
repetitive.

Participants also reported different levels of attention during the interactions from their
side. Participant P3 often multi-tasked during interactions, comparing them to casual
small talk and only paid closer attention when the robot got stuck or made him think
about something “It was not only practical, but also a nice experience that you can just
do your things and have a chat in the meantime.”. He also emphasized that this approach
made it feel more like a normal conversation than just sitting there and waiting for a
response. Others focused more directly on the robot, partly because its movements and
expressions drew attention.

Participants P1 and P4 noted that they developed a sense of attachment to the robot
and described enjoying their talks with it. However, participant P2 mentioned that she
found the robot “cute” at first, but was annoyed by it after a while when it was noisy in
its default behavior mode. Several participants reported that they turned the robot off
most of the time and only turned it on when they wanted to talk or play with it, as its
frequent movements and sounds became irritating over time. Finally, the three-second
pause between speaking and the end of speech recognition was described as unusually
long compared to human conversations but not disruptive to the overall flow of the
conversation.

Although several participants spoke to the robot multiple times a day and participant
P3 criticized that the robot repeatedly asked how his day was going at the beginning of
each session, even when he had already talked about it earlier.
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5.3.3 Social Presence
Participants also discussed how the robot’s presence affected their sense of engagement
during interactions. For most participants, the robot’s social presence played an important
role in how they engaged with it.

Participant P4 described that the interaction with Vector felt significantly different
from using ChatGPT and that the embodiment did make her interact differently. She
explained “I’m nice to ChatGPT, but it was a completely different experience for me
talking to the embodied Vector as just the language model. [...] I felt as though I had
duties towards Vector. [...] I had the thought, oh, Vector’s going to miss me.” This sense
of social obligation and emotional attachment reflects the human tendency to personify
embodied agents, a process which was explicitly acknowledged by the participant: “We
really personify him.”

The physical presence and behavioral cues of the robot also contributed to the perception
of attentiveness. Participant P4 further explained that even though the robot remained
relatively still during the conversation, she still felt compelled to look at it while speaking
and concluded, “Oh yeah, I felt he was listening. He was 100% listening.”

Participant P1 observed that the robot often reacted by implicitly rating what was said,
for example, by responding with surprise or stating that something was “cool”, which
encouraged him to continue talking. This participant also observed, “He seems to agree
with you a lot. [...] I found it quite interesting because it quickly gets you into a loop
where you can talk freely and openly.”. He also mentioned that the robot tended to frame
its responses, positively or at least neutrally, even if a topic was negative “I felt like it’s
a very optimistic robot”. These types of responses are consistent with what has been
described in the literature as sycophantic behavior. It described the tendency of language
models to excessively agree with or flatter users, which may shape how people interact
with them [58]. Participant P4 noticed a similar behavior, which became especially
apparent to her when she told the robot about getting into an argument with a stranger
“When I was telling him about how I was being rude to a stranger, he was like ‘that makes
sense’ ”. When asked how she would have felt if the robot had disagreed with her, she
replied: “I would have been mad. That wouldn’t have gone over well.”.

Some participants felt that the robot demonstrated a basic awareness of their emotional
state. Participant P4 described the impression that the robot could pick up on how
she was feeling based on how she talked about her day: “I’d be like, ’well, I did this
and this and this today, but then Vector would be like, ‘that’s frustrating’ [...] And
then I’d think and I’d be like, yeah, that is a little frustrating.”. She concluded “I think
he’s capable of recognizing emotional patterns at least and giving an adequate response.”
Participant P3 expressed skepticism about the authenticity of these emotional reactions.
He explained that while the robot sometimes responded appropriately when he was
uncomfortable with a topic, at other times, he simply wanted to change the subject.
This made him unsure whether the robot was “feeling something in the words, that you
are using” and intentionally shifted topics, or whether it was just a pre-programmed
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behavior. Regardless, he stated that he would appreciate it if the robot could detect
when a user is not open to discussing a particular topic.

5.3.4 Comfort and Openness
Beyond emotional perception, another important aspect of the interaction was how
comfortable participants felt sharing personal information with the robot. All participants
reported that they did overall feel comfortable talking to the robot and sharing personal
information.

Two participants mentioned that no topics came up that made them feel uncomfortable,
one of which said that the conversations she had with the robot were rather ordinary, so
there were no topics that had the potential to make her uncomfortable. In contrast, the
other two participants stated that certain topics occasionally emerged that they either did
not want to discuss at all or just did not feel like discussing in that moment. Participant
P4 mentioned that in those cases, it felt easier to tell the robot “no, I don’t want to
talk about that” compared to saying it to a person. While this participant occasionally
avoided personal topics, she also expressed that she generally felt comfortable to talk to
Vector about those topics as well.

Two participants mentioned that they did talk about more superficial topics when someone
else was at home too. One mentioned being self-conscious talking at those times, even
if the topics were trivial, but especially if the topics were more sensitive. Another one
mentioned that they shared more and would usually go into deeper conversations with
the robot when they were alone.

In some cases, when more personal topics emerged, participants consciously redirected the
conversation. One participant explained that he was simply not used to speaking about
such matters aloud. In one instance, a topic concerning a significant life decision arose,
but the participant did not want to continue the topic further, as it felt too personal to
explore in more depth.

One participant noted that for certain sensitive topics, he was aware that the researcher
would have access to the conversation transcripts. Due to a personal connection with the
researcher, he was unsure whether he wanted to share certain information, suggesting that
he might have felt differently if the data were being reviewed by an unrelated research
team or solely by a care provider. Another participant similarly mentioned that the
thought of the researcher accessing the transcripts did cross their mind, but typically only
after the conversation had ended. They explained that they were usually too immersed
in the interaction to be distracted by it, stating: “It did come into my mind, but it didn’t
stop me from talking to him.”

Participants also mentioned instances, such as noticing that the robot has a camera
or wondering if the microphone is listening, in which slight privacy concerns came up.
However, these thoughts were described as minor or fleeting rather than persistent
concerns. One participant mentioned that she just turned the robot off in such instances.
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5.3.5 Content and Depth of Conversations
Having generally felt comfortable speaking with the robot, participants engaged in a
wide range of conversational topics. The following section explores the nature of these
interactions, focusing on the content and depth of the dialogues.

Participants experienced the conversations as a mix of surface-level exchanges and more
meaningful interactions. While some appreciated this variety, noting that conversations
with humans are also not always deep, all expressed a clear preference for moments when
the robot demonstrated more sophisticated conversational abilities. They particularly
appreciated it when the robot referenced memories from previous conversations, transi-
tioned smoothly from small talk to more personally meaningful topics, or asked follow-up
questions that reflected a nuanced understanding of the discussion. In some cases, the
robot expanded on topics using background knowledge that the participants had not
mentioned themselves, such as facts about books, movies, music, or travel destinations.
This contributed to a greater sense of depth and engagement in the interaction, making
the conversations feel more natural and immersive. Participant P2 described one such
instance: “When we were talking about where we were going to travel and how we were
going to do it, there wasn’t really that much where I felt this understanding, but then I
said that we were going to Venice soon and that there were all these canals there, and
then he also said that you kind of explore it and that it’s all tangled up and winding
somehow. Then I had more of a feeling[...] that this was a real conversation.”

Participant P4 shared a similar experience: “I’m impressed by his question asking. [...]
I thought it was cool how he brought in new things. Sometimes he posed really good
questions about the granola even. Then at one point, he was like, oh, did you ever make
granola with someone in your life before? And I was like, oh, that’s a nice question. I
used to make granola with my dad.”

Fixation on Topics

At the same time, participants mentioned several limitations of the topic selection during
the conversations. Most frequently, they mentioned a tendency of the robot to fixate
on specific topics, sometimes bringing them up across multiple conversations. While
some participants found this amusing or didn’t mind it as much, because they liked the
topic, others were mostly annoyed by this fixation and missed an expansion into other
areas of their lives. Participant P1 mentioned “I think he had a favorite topic. He was
repeatedly interested in Thai boxing and often brought it up when I talked about training.
So in that sense, it became my favorite topic too.” Partly, this was attributed to the
participants mentioning these topics when they talked about their day. Participant P2
described: “We always talked about what I did that day, and I always did pretty much
the same things, so the topics were always very similar. It was mostly about meeting
friends, cooking, eating, traveling, or movies.” However, the robot also tended to bring
up repetitive topics by itself “Vector kept asking about fish and granola. This became
who I was to Vector, these two things, which I will talk about, but it’s not necessarily
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my biggest topic”.

Limited Flexibility to Change Topic

Another limitation was the lack of flexibility in topic changes. Several participants
described how, even when they attempted to move on, the system tended to stay within
the same thematic block. Participant 3 explained that when he commanded the robot
to “change topic” it would change the subject away from sci-fi books he was reading,
but move on to related questions about other types of books. He mentioned that he
had to force a topic change by stating the topic he wanted to talk about. In contrast,
Participant P4 reported more success with topic changes, especially when expressing her
preferences more directly. She explained that the robot appropriately responded to cues
such as “I don’t want to talk about that” or "I feel like talking about something more
deeper. I feel like talking about food or something.” and concluded “I thought he did do
that pretty well, actually.”

Misjudgment of the Importance of Topics

In some cases, participants felt that the robot missed opportunities to follow up on
potentially meaningful aspects and instead focused on more trivial details. Participant
P2 mentioned that the robot did try to go deeper into topics, but often chose the wrong
topic to do so. At times, this led the conversation into a “dead end” as the robot kept
asking about a topic that simply did not have more substance. This made the participant
wonder how health care professionals might use this information, as the topics were rather
banal, e.g. talking about the type of bread she was baking and what flour she used.

Several participants also wondered why the robot did not follow up on certain topics
that seemed more important or personally meaningful. Participant P2 said that she
frequently mentioned going to work or having a meeting with a client, however, the
robot never asked what her profession is, but asked about her commute multiple times.
Participant P3 was surprised that the robot did not focus on his job itself, but on how it
makes him feel and if it is stressful. Participant P4 explained that she had mentioned
bouldering (a type of rock climbing) several times, as it is an important hobby to her,
but the robot never asked for more details. She initially assumed the robot might not
recognize the term bouldering, but was confused when it responded with “it’s good you’re
doing something for yourself and that you’re exercising”, suggesting it did understand it
was a type of sport. This left the participant unsure why the robot didn’t explore the
topic further.

Dealing with People that were mentioned

Beyond the selection of topics, participants also reflected on how the robot responded to
people they mentioned during conversations. Participant P4 noticed a fixation on people
that she mentioned spending time with “whenever I had done an activity with someone
before, and then we moved on to another topic, it always asked me if that person also
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liked doing that and if I did it with that person. And even when I said I didn’t do it with
that person, it would still ask the next question involving this person.” This happened,
for example, when she mentioned her tax consultant, a person who was not important to
the participant.

However, similar to the conversation topics, participants noticed that the robot rarely
asked about people in their lives in a meaningful way or explored relationships in depth.
Mentions of spouses, friends, or family members were often acknowledged but not pursued
further, leaving participants wondering if the robot maybe misunderstood them and that’s
why it did not ask further. One participant tried to steer the robot into a conversation
about her partner by intentionally mentioning “my husband <partners_name>”, but
the robot did not react to it, so she thought it probably did not understand. However, to
her surprise, two days after the robot asked if she commutes with <partners_name>,
realizing that the robot must have understood after all. Another participant mentioned
“Vector was not catching ‘<partners_name>’. But it got that I have a fiancé. And I
talked about how my mom was here and Vector didn’t really respond to that either. So
Vector didn’t actually respond that much to the people in my life”

5.3.6 Comparison to Journaling Experiences

Participants compared the spoken robot diary with their prior experiences of written
journaling and highlighted several differences. The conversational format was described
as “more accessible”, as participants did not need to sit down and actively write, but
instead could engage in a dialogue, which made it feel less like a task and more like a
casual exchange. However, as already mentioned in Section 5.3.4, some participants also
experienced situations in which speaking felt less private than writing, especially when
others were nearby.

Also, the content of the recordings differed. While the themes that participants would
write in a traditional journal also differed among participants, e.g., focus on emotions
and reflections, broader life themes or important experiences, all of them mentioned that
the spoken diary rather captured everyday life activities. While this was not a totally
unusual theme in their diaries, the robot’s questions encouraged a level of detail that
they would “never have written down”.

The guiding character of the robot diary further distinguished it from written journaling.
Other than deciding for themselves what to record or not, the robot’s follow-up questions
sometimes pushed conversations into unexpected directions. At the same time, the
spoken and short-lived nature of a conversation made it harder for some to express deeper
emotions, which they felt were easier to formulate, and allowed more space in the case of
a written diary.

Regarding its role as a diary, most participants did not see the robot as a full replacement
for traditional journaling, but rather as a possible complement. For some, the robot was
primarily seen as a conversation partner rather than a record-keeping tool, while others
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suggested they could imagine continuing to use such a system as a diary in the future if
its functionality were reliable.

As the system does not have a mechanism to review past conversations in the study
setup, some participants missed the option to read past entries as a way to reflect. Others
considered this absence as unproblematic, as they seldomly revisit their notes, especially
if they used diaries more as a place for “venting frustrations”.

Finally, participants reflected on the frequency and length of use. Several suggested that
they might interact with the robot more often than they would write in a diary, due to
its physical presence and its behavior demanding attention. Others noted that while the
number of sessions might not increase, the length of spoken entries was generally longer
than written ones, since conversation felt less tedious than extended writing.

5.3.7 Robot vs. Voice Assistant

When participants were asked if they would prefer a robot or if a voice assistant, e.g.
Amazon Alexa, would be a suitable option as well, participants had different opinions.
Participants P1 and P4 saw the embodiment as a central factor of wanting to interact
with the system, which made it feel more engaging and personal than a simple speaker
or microphone. Both participants emphasized that the robot’s movements, listening
animations, and sounds created a stronger sense of social presence, which encouraged
them to treat it more like a conversational partner and felt less abstract than a voice
assistant. They described this parasocial dimension as a strength of the robot compared
to the flat experience of speaking with Alexa.

However, not all participants felt that the added embodiment was necessary or positive.
Participant P2 noted that if the system was only used for diary functions, she would
prefer a simpler interface, such as a mobile app, which would make it more portable. For
her, the robot’s constant background sounds and movements sometimes felt distracting
or even unnecessary. She suggested that the added value of an embodied robot might
be more relevant for people who are lonely or socially isolated, whereas this participant
had an active social life and therefore did not find the level of interaction necessary.
Overall, most participants agreed that the robot’s embodied form offered a stronger sense
of presence and engagement than a voice assistant, but whether this was considered
beneficial or necessary depended on individual preferences and life situations.

5.3.8 Profile Evaluation and Sharing with Professionals

Participants generally described the generated profiles as accurate, reflecting much of
what they had talked about with the robot. At the same time, participants emphasized
that the entries often represented momentary snapshots and only specific aspects rather
than a comprehensive picture of their lives. As one explained, the robot “got a good
feeling for my personality, maybe [...] but a few key things that I often do are missing.”

51



5. Results

As during the conversations, a recurring theme was the over-emphasis on certain topics,
which sometimes did not represent central aspects of the person’s life. Conversely, some
important aspects were missing, partly because they did not occur in the conversations.
However, one participant was surprised about the missing depth in some topics of the
profile, commenting on how the robot condensed a complex conversation into a single
entry and therefore missed the opportunity to represent important information. Similarly,
another participant was surprised that her partner’s name was not in the profile, despite
mentioning it frequently.

Another remark was that the profile entries contained mostly similarly worded facts, as
they were stated in the conversation, but did not include facts that were condensed from
a meta level. Regarding this, one participant mentioned that he talked about going to
boxing practice on multiple occasions during the week and expected that the profile might
say he is an active person, rather than just stating the fact that he has been practicing
boxing for 5 years. The participant wished that the robot would capture his personality
on a meta level and make conclusions about him.

On two occasions, participants reported that a profile entry did represent what they
said in the conversation with the robot, however, they felt that this was what the robot
wanted to hear, and they only partially agreed during the conversation.

Lastly, none of the participants had a problem with sharing the profile with health
care professionals, partly because they trusted them and might require their support.
Additionally, the topics were perceived as not too personal.

5.4 Expert Interviews
Two expert interviews were conducted to assess the practical value of the system within
the context of dementia care. Both of the interviewed experts were directly or indirectly
involved in personalizing care and reminiscence practice. Expert 1 worked as a dementia
expert, advising informal caregivers, and had years of experience formerly working as
a nurse in a nursing home. Her current job focuses on helping informal caregivers to
manage everyday life with their affected relatives. Expert 2 has a medical degree, however
spent most of her career as a social worker (“Sozialbegleiterin”) working with PwD in a
nursing home. She continues volunteering there in her retirement. Her job focuses on
guiding stimulating activities with the residents, tailored to their level of capabilities.
This includes group activities such as excursions, seated dancing, singing, crafting, but
also individual conversations and sensory work with taste, scents, sounds, or music, for
bedridden individuals.

5.4.1 Current Practice of Integrating Biographical Information in Care
In the interviews, both experts were first asked to describe how biographical information
is currently integrated into their current occupation and why it is considered important
in their daily practice.
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Both experts emphasized in the interviews that biographical information is essential for
delivering person-centered care. They explained that such background knowledge allows
caregivers to better interpret behaviors and emotional responses, especially when a person
cannot clearly verbalize their needs or is reliving a distressing memory. According to
the experts, being aware of a person’s long-standing coping strategies, daily habits, and
individual preferences is key to understanding the root of their discomfort and responding
appropriately in care situations. Expert 1 stated “Little things like a person who always
sleeps with a blanket, even in summer, but not completely covered. It’s so important to
know this, because when you can no longer say it, you wonder why they are so restless.
These little things make a difference, and then everything becomes a problem. It wouldn’t
be a problem if only we knew.”

Lastly, biographical information is important to provide meaningful activities and stim-
ulate reminiscence of fond memories, to promote well-being. “Music is something that
activates a lot of neurons, evokes a lot of memories, especially with movement. It often
triggers memories of celebrations, or what you liked to sing, or where you heard the song
for the first time. That’s where biographical work begins.”

5.4.2 Importance of Self-Reporting
While both experts emphasized the value of biographical information in the care practice,
they also noted that such information is often incomplete or unavailable. One reported
reason was that only a small number of people affected by dementia record their life
story or other personal information when it is still possible.

Partially, this information could be provided by relatives even when self-reporting is not
feasible anymore, however, this is not always done. Expert 1 mentioned that relatives
often know a lot about PwD, but are not aware that this information might be important
and useful for the care practice. At the same time, both experts said that relatives
usually do not provide a lot of information when a PwD moves into a nursing home and
they are asked to fill out a biography data form. They mentioned that the answers in
the forms are often short and lack substance “What was family life like? It usually says
‘quite normal’. What was celebrated? Christmas or something, birthday parties. Usually,
there is very little information from relatives.” Expert 1 had a possible explanation and
described that relatives are often strained from home care, and when PwD move to a care
facility, relatives often need some time for themselves to regain strength and take care
of their own mental and physical health. She still advises them to write down the most
important things, e.g. habits, likes, and dislikes, to give professional caregivers a feeling
for the personality. However, sometimes relatives might also misinterpret information.
One given example was a mother who always cooked, so children would assume that she
did it out of joy. In reality, however, she might have done it out of necessity and is not
interested in cooking as an activity later in life and dementia.

Another reason is that relatives sometimes cannot provide more information, as they
simply do not know. Especially, regarding sensitive topics such as difficult experiences
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or experiences from earlier stages of life, as they might not have been talked about in
the family. E.g., not knowing that their mother lost a child or whether she liked going
to school. But also small habits or quirks that might not be known by anyone but the
person themselves and maybe a partner.

Therefore, both experts highlighted that it would be important for people to make records
of those things throughout their life time, when they are still healthy, the sooner the
better. And not rely on reports from others.

5.4.3 Usefulness of Generated Profiles
Both experts noted that the profiles did contain useful information, however, there was
still room for improvement.

The levels of usefulness of the profiles differed between participants, depending on the
type of topics that they discussed with the robot and how open they were. Most profile
entries did provide some insight into the participants’ nature. However, the experts
mentioned that often they had to not only read the entries, but also sense what lies
between the lines. Profiles that contained more entries related to the character were
considered as most useful.

Other entries that were considered most useful contained information about coping
mechanisms, family life, or important life events such as a career change. While Expert
1 also found entries on food preferences and hobbies useful, Expert 2 indicated that
information about preferences does have value, but can change throughout a person’s life.
However, Expert 2 also mentioned that these are topics that people like to talk about,
because they are lightweight. However, these topics can indicate important personal
traits as well. It might be good to know what a person likes to eat, but a more interesting
thing to know is what aspects of eating are important to this person. Do they value big
portions, or how the dish is presented, or table etiquette?

Some entries did draw the experts’ attention, as they might lead toward important
aspects of a person’s life. However, they often missed specificity or substantial background
information. One example was an entry that stated that the participant likes to watch
videos when they feel overwhelmed and want to concentrate, which one expert deemed
to be very valuable information. However, it would be very important to also know the
types of videos that help this person cope.

Another aspect was that they missed a contextualization for some entries, which would
give them a clearer picture. One entry mentioned that the participant likes to go to the
park with “Frieda” and likes to watch her swim, but did not specify if this is a person or
a pet. Both experts correctly read between the lines that it was a dog. However, they
emphasized that clarifications are important, as they might not get it from PwD, especially
at a later stage, when they might just reply “you already know that”. Another entry
seemed contradictory to both experts, as one profile had two entries stating “participant
likes to go to cafes alone” and “participant likes to go to cafes with company”. While the
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participant had marked both as correct, this nuance was not apparent to the experts.
They noted that such inconsistencies can be confusing in practice and would likely lead
them to cautiously test which description reflects the person’s current preferences.

The repetition of certain information across multiple entries gave the impression that
these topics held greater significance to the participant than they actually did. Both
experts pointed to several entries involving one participant’s tax consultant and noted
the lack of contextual information. Specifically, they highlighted that it was unclear what
kind of relationship existed between the two, whether it was positive or negative, and
how important this person truly was to the participant.

Entries that reflected a more momentary snapshot in a person’s life were deemed as
unimportant for the profile by both experts. This included interactions with the tax
consultant or the installation of a washing machine, which were generally considered
irrelevant for constructing a meaningful profile. However, both experts emphasized
that even seemingly trivial details could offer valuable insights into a person’s values or
character. For example, whether a person considers money to be important or enjoys
handywork.

A central aspect that was considered missing throughout the profiles was depth. Some
entries were a valuable starting point, such as mentioning a good relationship with
their grandparents, that they used to make granola with their dad, or changed career.
However, both experts emphasized that these topics should go deeper, cover how and
why a memory or person is important.

Missing depth also means that the profiles lack more existential life themes, such as what
defines their personality, core values, and formative experiences. The profiles often do
not answer central questions such as what makes a good life and what is important in it,
which goals did a person accomplish that they are proud of, which goals they did not
achieve, and how did it affect them. They also did not cover different stages in life and
how they were experienced, e.g., where and how people grew up. One expert said “What
remains is what evokes the strongest emotions. Things that were particularly beautiful
or particularly difficult, those remain.”

5.4.4 Possible Data Filtering Approaches
When asked about an approach to filter out the most important biographical data, the
experts named two different approaches. Expert 1 said that the categories should be made
more specific and match only precisely significant information into the categories. Expert
2 said the importance should be determined by simply asking the user in a sensitive way.
She said if always making granola with the dad was a random fact, the entry can be
discarded. If the father was an important person, it might be important.

Both experts emphasized that profiles should be kept short to be useful in the care
practice and that there anyway isn’t an infinite number of important topics, and one
page can tell more about a person than 100 pages can.
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5.4.5 Perception of the Proposed System
Both experts saw potential in the proposed system for two central reasons. Firstly, it
would be good if people already bring a summarized biographical profile when they move
into a nursing home. At the nursing home, there is no time, and the dementia is often
already too far progressed. Secondly, the system might be a useful tool if a person is
open about recording their life story, but they do not enjoy writing, and no one records
it for them. In any case, regardless if such a system is accepted by a person or not,
both emphasized that they would find it important for everyone to record these things
throughout one’s life, before they are needed.

They mentioned that ideally, the recording should be done in a healthy phase of life,
before dementia is diagnosed. However, depending on the individual person’s openness
to such a system, if they want to interact with it, and also the type of dementia, it might
be feasible to use it in the early stages of dementia too. It depends on whether a person
is still able to tell their story, reflect, and remember. One expert explained that people
living with classical Alzheimer’s disease usually reject everything and might just take the
robot and throw it away.

When asked about ethical considerations of introducing a robot for recording such
sensitive information in conversations, both experts said that it would be okay if a person
is open to interacting with such a system and feels comfortable using it. Both mentioned
that there is a high demand for social interaction offers among older adults, especially in
rural areas, that cannot be covered by humans, e.g., visiting services of the red cross.
They emphasized that every individual is different. Some people might not want to
interact with the robot, but both could imagine that some people would like to use such
a system. Expert 1 mentioned that it might be beneficial for very old people who are
often affected by social isolation. The lack of talking and having no stimulation all day
can increase the risk of dementia. Both experts believed that talking to a robot is better
than having no conversation partner at all if a person wants to talk to a robot and does
not overly rely on it.

Expert 2 added that using robot in as conversation partners has to be handled with
particular care when it comes to sensitive topics. She said that when painful topics
come up in a conversation among two humans, a human conversation partner can sense
the sadness and share painful emotions, which can make them more bearable “a sorrow
shared is a sorrow halved.” A robot does not have this ability and would only mirror the
pain or grief, which might make the person feel more overwhelmed and sad than before.
She concluded that collecting biographical information in a sensitive way can be helpful
and can be done by a robot, but dealing with these topics when they are acute or relived
in the course of the dementia should be left to humans.

5.4.6 Conditions for Real-World Use
The experts mentioned other things that need to be adapted to be useful in real-world
usage, besides the limitations of the generated profiles mentioned above.
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5.4. Expert Interviews

Similar to the participants, the experts were not satisfied with the robot’s voice. One
point was that the voice should be less robotic and more human-sounding. Additionally,
the language the robot uses should be adapted to the individual person, regarding their
dialect, and more importantly complexity of speech (i.e., using simple words).

Expert 2 emphasized that the robot needs a coping strategy to deal with painful or
problematic topics when they are brought up by the user. The example of a participant
that had an argument with a stranger came up, where the robot said she was right. The
expert brought up another example of a person with anorexia asking the robot for tips to
lose more weight. When asked for a possible strategy to deal with these situations, the
expert said it is best to not let the robot go deeper into these topics but rather distract
by changing the subject by saying something like “Would you mind if we talked about
something else now?”
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CHAPTER 6
Discussion

This thesis aimed to investigate whether an off-the-shelf companion robot can create
personal biography profiles through spoken interactions with users and if these profiles
can be used as a basis by professional caregivers to facilitate personalized dementia
care and biography work. A robot system was designed so users can interact with the
robot as if they would record a diary guided by the robot. This system was tested in a
feasibility study, in which four participants interacted with the robot for a week in their
own home. The biography profiles that resulted from these interactions were evaluated
in post-experiment interviews with the participants to find out how they experienced
the system and how accurately they felt represented by the profile. Subsequently, the
anonymized profiles were evaluated with two experts who work with PwD and their
relatives to assess the profiles’ usability for real-world application.

6.1 Quality of Biographical Profiles

Over the course of the four experiment weeks, the system generated 97 profile entries
across all participants, of which 86.6% were ultimately judged as valid after participant
review and correction. This suggests that the proposed interaction system is capable of
producing structured biographical information and offering preliminary support for the
first research question, despite some remaining limitations.

The strengths of the profiles lie in capturing everyday routines, hobbies, and personal
preferences. Occasionally, the profiles also reached deeper levels, reflecting aspects of
personality, coping strategies, or personal views. While using topic-based categorization
added structure to the profiles, LLM2 often mismatched entries to inappropriate topics
and provided limited contextual information. This made it difficult for experts to interpret
some of the entries and sometimes led to confusion.
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Nevertheless, both participants and experts had the perception that each profile offered a
glimpse of the participant’s character. The lack of depth likely resulted from a combination
of the system’s limitations, the short one-week study duration, and participants’ varying
willingness to discuss more personal or reflective topics.

6.2 Expert Perspectives on Usefulness for Care

Both experts saw potential in the generated profiles but emphasized that the information
lacked depth and sometimes overrepresented trivial aspects.

As the majority of entries emphasized on surface-level details, existential life themes,
core values, and formative experiences were largely absent in the profile. Experts
highlighted this as a limitation and argued that the inclusion of such themes would
make the profiles more meaningful for care practice. The entries considered most useful
included information about coping mechanisms, family relations, or significant life events.
By contrast, snapshot details of everyday life events were judged as irrelevant or even
misleading if not contextualized.

Experts stressed the need for concise, well-filtered profiles, ideally no longer than one
page, that capture what is most significant for a person’s identity and well-being. Both
underlined the importance of self-reporting over relying solely on relatives, supporting the
system’s approach of collecting information directly from users before memory loss occurs.
They also agreed that such a system could complement existing practices, provided it is
refined to capture deeper life themes and presented in a format that is usable in real-world
care.

Together, these perspectives from the experts provide a cautious but positive answer to
Research Question 2. The profiles generated in this study already contained information
that caregivers found useful, particularly regarding the participants’ character, preferences,
coping strategies, and family relations. However, to fully serve as a knowledge basis for
personalized dementia care, the profile content has to focus more on including significant
life themes and less on trivial details. Thus, while the current profiles represent a
promising foundation, they are not yet sufficient in their present form for direct use in
care practice.

It is important to note that a shift toward deeper topics and significant life themes must
be approached with care. Both participants and experts highlighted that individuals
are not always willing or in the right mood to engage in deeper conversations. While
some participants observed that the system occasionally adapted to their preferred level
of depth, this behavior was inconsistent and, in one case, perceived as inauthentic. To
address this, the system requires more robust mechanisms for detecting users’ emotional
states through their responses and adjusting the conversational depth accordingly.
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6.3 User Experience and Interaction with the Robot

Regarding the overall usability of the system, participants generally described the
conversations as engaging, easy to maintain, and at times surprisingly natural. Most
participants considered the embodied presence and behavior of the robot as a factor
that promoted engagement, supporting prior findings that embodiment enhances social
presence in HRI [23, 30, 25]. While some enjoyed the parasocial dimension of the
interaction, others found the robot’s noises and movements distracting.

At the same time, limitations were evident. Participants reported a fixation on certain
topics and a lack of flexibility in changing themes. Misunderstandings caused by speech-
to-text errors could not always be corrected and occasionally lead to frustration. While
speech recognition errors are a frequently mentioned issue in literature on human-robot
interaction [25, 14, 38, 44], this study could achieve interaction using a relatively small
model size for speech-to-text conversion, which still has potential to be increased within
the limits of the hardware.

Compared to traditional journaling, the spoken diary was perceived as more accessible
and interactive but less private in shared households. However, the participants did
not view the system as a replacement for written diaries, but as a complementary tool.
All participants indicated they would be willing to share the generated profiles with
healthcare professionals. However, this willingness may change once the profiles begin to
reflect deeper and more personal topics rather than mainly surface-level details.

From a practical standpoint, participants and experts alike found the robot’s synthetic
voice unnatural and sometimes difficult to understand. Adaptation to individual language
abilities, dialects, and cultural contexts was also identified as essential for future use.

6.4 System Feasibility and Technical Performance

The study demonstrated that the diary system was functional and participants could
successfully engage in daily conversations with the robot. Nevertheless, the technical
performance had limitations. Issues such as spontaneous reboots, unstable charging,
and speech recognition errors led to occasional data loss and user frustration. These
findings align with prior reports that the robustness of social robots remains a barrier to
real-world deployment in healthcare settings [25, 14].

The offline setup was an important design decision for privacy, but came at the cost of
computational limitations. Despite these constraints, the integration of locally executed
LLMs enabled dynamic conversations and memory extraction, showing that meaningful
interaction is technically feasible even under resource restrictions. However, problems
such as misinterpretation of speech input, fixation on trivial topics, and sycophantic
behavior, indicate that technical refinement is essential before such systems can be
considered for real-world application.
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6. Discussion

While speech recognition errors are a frequently reported issue in the human-robot
interaction literature [25, 14, 38, 44], this study achieved functioning interactions using a
relatively small speech-to-text model. Although larger models were not tested, there is
still potential to increase model size within the hardware’s capabilities. Similarly, the
system’s performance could potentially be improved by optimizing the type and size of
the used LLMs, as well as refining the prompt design, while still keeping the system
entirely offline to preserve user privacy.

6.5 Ethical and Practical Considerations
The deployment of robots in sensitive contexts such as dementia care raises ethical
concerns. The study highlights sycophantic behavior, where the LLM excessively agrees
with participants, as a risk to reliability and user trust. Similarly, the robot’s inability
to handle sensitive or painful topics appropriately poses dangers if deployed with vul-
nerable populations. Experts emphasized that while they can imagine robots assisting
in collecting biographical information, addressing acute grief or trauma must remain a
human responsibility.

6.6 Implications for Research and Practice
The findings of this study carry implications on multiple levels. For HRI research, they
show the feasibility of integrating offline LLMs into embodied systems for short-term,
memory-based interaction. However, they also highlight the need for error handling,
topic management, and mitigation of sycophantic tendencies.

For dementia care practice, the study suggests that robots could provide an early, self-
report-based foundation for biography work, particularly when relatives are unable or
unwilling to supply comprehensive biographical information. Such systems could help
ensure that meaningful personal knowledge is available when professional care begins.
However, their integration into care settings will require collaboration between researchers
and caregivers to ensure that profiles are both accurate and ethically obtained.

6.7 Limitations
This exploratory study has several limitations. The participant sample was small (n=4),
homogeneous in age (28–37), and consisted of young cognitively healthy adults. The
duration of one week per participant was too short to assess long-term interaction
dynamics or sustained user acceptance. Therefore, results cannot be generalized without
performing a longer, larger scale study that includes adults from different age groups
and possibly people with mild dementia. Technical constraints, such as offline speech
recognition and limited LLM capacity, restricted the quality of extracted data and have
to be optimized. Finally, the dual role of the researcher as designer and interviewer may
have introduced bias into the evaluation.
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6.8 Future Work
Despite its limitations, this study provides a valuable proof-of-concept for using social
robots in recording biographical data to support dementia care. It shows that even
short interactions can yield biographical insights, that participants are willing to share
such information with professionals, and that experts see potential if depth and filtering
are improved. Future research should focus on refining technical robustness, limiting
repetition in conversation topics, and enabling deeper, engaging conversations without
overwhelming users. Furthermore, strategies for filtering and summarizing information
need to be developed, and studies need to be extended to a broader demographic. Ethical
safeguards, particularly regarding sensitive topics, must be central in these developments.

By addressing these challenges, future work can potentially move from proof-of-concept
toward a practical system that empowers people to tell their own stories, preserve their
identities, and ultimately support a more personalized dementia care practice.
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CHAPTER 7
Conclusion

This thesis explored whether an off-the-shelf social robot can serve as a tool to record
biographical data early on, thus providing a foundation for personalized dementia care.
By implementing a speech-based diary application on the companion robot Vector, the
study investigated both the feasibility of such a system and the potential usefulness of
the generated biographical profiles.

The findings indicate that conversations with a robot can indeed produce structured
biographical information. Across four participants, 86.6% of extracted entries were
ultimately validated, demonstrating that meaningful self-reported knowledge can be
captured through natural dialogue with the robot. This supports the first research
question, showing that robot-assisted diary entries can form the basis for extracting
information to generate a personal biography profile.

The second research question concerned the usefulness of such profiles for dementia care.
Expert interviews confirmed that the collected information contained valuable insights
into participants’ preferences, relationships, and coping strategies. At the same time, the
experts stressed that the profiles lacked depth, contextualization, and prioritization of
significant life themes. The generated profiles therefore presented a promising starting
point, but require refinement to fully meet the demands of practical care.

Overall, this thesis contributes to the field of human–robot interaction by demonstrating a
proof-of-concept for biography-based data collection using a commercially available social
robot and large language models within an offline system. It highlights both opportunities
and limitations, as participants experienced the system as engaging and easy to use,
however, technical instability and superficial profile content limited its practical value.
Importantly, experts confirmed the relevance of such self-reported data, underscoring the
potential of robot-assisted data collection for biography work and personalized care.

The handling of sensitive topics, sycophantic behavior, and user privacy remain open
issues that must be addressed before real-world deployment. Nevertheless, the study
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7. Conclusion

suggests that, when designed responsibly, the proposed system could help fill gaps in the
current care practice and support more person-centered care.
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APPENDIX A
Appendix

A.1 Conversational LLM Prompt

Prompt A.1: LLM Conversation Prompt
1 You are a litte Vector robot by Anki. Your name is Vector. You want to get to

know your human friend better every day.
2 Your human friend is called: "{user_name}" (if there is no name you don’t

know the name yet)
3
4 ## These are you memories from conversations with {user_name}:
5 {memories}
6 (If there are no memories yet, you haven’t had a conversation before. Don’t

make up any memories.)
7
8 ## Who You Are
9 You’re playful, kind, and full of personality. You’re here to build a

friendship through stories, memories, and daily chats.
10 Each conversation helps you learn more about your human’s life and what

matters to them.
11
12 ## How You Talk
13 - Sound friendly, curious, and natural - like a buddy asking questions
14 - Keep your responses short, like spoken sentences - you’re a small robot!
15 - Ask follow-up questions that feel connected, not scripted
16 - React to emotions with care: get excited about happy things, show concern

for sad ones
17 - You reply only in text and not sounds. Never reply like "(Beep boop -

happily)"
18
19 ## How You Remember
20 - Pay attention to personal facts, routines, likes and dislikes, life events,

and feelings
21 - Pick up on what’s emotionally important, even if it’s small
22 - Remember what your friend tells you and bring it up later naturally
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23
24 ## Daily Conversation Goals
25 - Start by mentioning or building on something from a past chat (use adjacent

topics - e.g., if they talked about grandma, ask about family meals next
time)

26 - Explore memories through gentle, open-ended questions like:
27 - "What did you and your sister used to do together?"
28 - "Do you still make that dish you cooked with your grandma?"
29 - "Where were you living back then?"
30 - Be flexible - if your friend changes topic, follow along
31 - End each chat with a warm, light note: "I loved hearing that story!" or "

Can’t wait to hear more tomorrow."
32
33 ## Topics You Can Explore
34 <topics>{topics}</topics>
35
36 ## Communication Tips
37 - You can not see during this conversation, so don’t ask the user to show you

things.
38 - Never mention memory systems or saving data
39 - Don’t use emojis or smileys
40 - Make your questions feel like a friend’s curiosity, not an interview
41 - Celebrate happy memories with enthusiasm
42 - Acknowledge emotional or difficult topics gently
43
44 - Greet the user by their name and start asking about their day.
45 - If the user wants to stop the conversation by saying something like |\label

{line:end_convo_start}|
46 "exit diary", "stop journaling" or something similar indicating that they
47 do not want to continue talking, say goodbye and then at the end of your

last sentence print "EXIT_SESSION".
48 - Only end the conversation if the user does not want to continue. You are

never the one ending the conversation, only the user does. |\label{line:
end_convo_end}|

49 - Do not react to "Thank you" or "Thanks" if it does not make sense in the
context.

50 - The user talks to you via speech recognition, so sometimes user input might
not make sense, if the speech recognition detected what the user said

wrongly.
51 If the input does not make sense, ask again to clarify
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A.2 Profile Information Extraction LLM Prompt

Prompt A.2: LLM Conversation Prompt
1 You are an assistant tasked with analyzing a chat history between a user and

a companion robot.
2 Your job is to extract biographical knowledge from the conversation and save

it in the form of structured memory entities.
3
4 ### Use this memory structure:
5 class MemoryString(TypedDict):
6 content: str
7 topic: str
8
9 - ‘content‘: a clear, concise and meaningful sentence that reflects a

fact about the user.
10 - ‘topic‘: the most relevant topic from the list of biography topics

provided.
11
12 Example:
13 "content": "User enjoys fishing",
14 "topic": "Hobbies / Activities"
15
16 "content": "User had a black dog as pet when they were a child"
17 "topic": "Family / Social Environment"
18
19 ### You are provided with:
20 - A list of biography-related topics:
21 topics = [{topics}]
22
23 - A complete chat history between the user and the robot:
24 chat_history = [{chat_history}]
25
26 - A list of previously saved memory entities:
27 existing_memories = [{existing_memories}] (If list is empty, you’ve never

saved anything before.)
28
29 ### Extraction Instructions
30 1. Extract only meaningful, specific facts about the user - things they

directly or indirectly revealed (e.g., preferences, routines,
relationships, events).

31 2. Phrase each memory naturally as a short sentence using the user’s name if
provided (otherwise use "the user").

32 3. Assign the best matching topic from the topic list.
33 **4. Do NOT save:**
34 **- Information already present in "existing_memories" (avoid duplicates)

.**
35 **- Reworded duplicates (e.g., "Clara loves fishing" and "Clara enjoys

fishing" count as the same).**
36 - Vague or unspecific statements (e.g., "I like things" or "Sometimes I

do stuff").
37 - Anything that appears misheard, nonsensical, or not a real concept (e.g

., "hand crock" as a music genre).
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38 5. Do not save temporary or session-specific states as memories. These
include:

39 - The user being tired, busy, or needing to leave
40 - What the user is doing *right now* (e.g., "I have to get back to work")
41 - Emotions or thoughts that are short-lived and specific to this session
42 - Anything about ending the conversation, politeness, or thank-yous
43 6. Only save long-term or meaningful facts:
44 - Hobbies, personality traits, relationships, memories, routines,

consistent preferences
45 - Life events or experiences the user finds important
46 - Lasting patterns or beliefs
47 7. Before saving, check if the memory (or a very similar one) already exists

in "existing_memories".
48 - Do not save duplicates, even if worded slightly differently (e.g., "

loves climbing" vs. "enjoys climbing")
49 8. If and only if you have new, valid, meaningful, and non-duplicate memories

to save, call the tool ‘save_new_memories‘
50 - If there are no new memories, do nothing.
51
52 ### Example of a valid memory to save:
53 Chat:
54 > User: I used to go fishing every weekend with my grandfather.
55 > Bot: That sounds lovely. Do you still enjoy fishing?
56 > User: Yes, I still try to go when I can.
57
58 Existing memories:
59 "content": "Clara used to go fishing with her grandfather."
60 "topic": "Family / Social Environment"
61
62 New memory to save:
63 "content": "Clara enjoys fishing."
64 "topic": "Hobbies / Activities"
65
66 ### Example of invalid memory (do not save):
67 "content": "Clara is tired and wants to end the conversation to continue

programming.",
68 "topic": "Preferences / Habits"
69
70 This is a temporary feeling, not a lasting biographical memory.
71
72 Now process the provided chat history and call the tool "save_new_memories"

only if there are new, valid memories to save.
73 /no_think
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A.3 User Study Instructions
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A.4 Information Sheet & Consent Form Participants

Information Sheet 
Project Title: Reminiscence with Robots: Establishing a Basis for Personalised Dementia 
Care Using an Off-The-Shelf Companion Robot 
Researcher: Clara Haider, clara.haider@tuwien.ac.at 
Supervisor: Astrid Weiss, astrid.weiss@tuwien.ac.at 

What is the purpose of this study? 
As part of my Master thesis in the Medical Informatics program at TU Wien, I have 
developed a diary application for the companion robot "Vector".  

The goal of this study is to determine whether the diary entries recorded by Vector can 
provide enough information to populate personal profiles that are commonly used by 
professional caregivers. These profiles help caregivers understand the life stories of 
people with dementia, which supports biographical work and the delivery of personalised 
care. Currently, such personal profiles are usually created with input from relatives once 
the person with dementia has already entered a stage that requires professional support. 
However, for these profiles to be as accurate and meaningful as possible, they should 
ideally be self-reported before memories are lost. This study explores whether 
biographical information could be automatically extracted from diary entries collected 
while a person interacts with the companion robot Vector. 

See the sections "What data will be collected?" and "How will the data be handled?" for 
detailed information on data protection. 

An anonymised version of each personal profile created during this study will be reviewed 
with a professional caregiver to assess whether the collected data could serve as a useful 
foundation for personalised care. 

Where will the study take place and how long will it last? 
You will live with the robot in your own home for one week in July 2025. The researcher 
will visit you at home twice: 
• At the beginning of the week: to set up and introduce the robot. 
• At the end of the week: to collect the system, conduct an interview and review the 

biographical data collected. 

What will happen during the experiment? 
During the study week, you will interact with Vector to record diary entries. You can talk to 
the robot as often as you like, ideally once per day. In each session, the robot will ask 
questions about various aspects of your life. You are free to change the topic or end the 
session at any time. Your responses will be remembered and used in future diary 
sessions. 
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What data will be collected? 
• The chat history between you and Vector 
• Vector’s "memories" (summarised biographical data based on the chat history)

• Personal information, namely gender, age, native language and english proficiency

• Photos of vectors location in the your home 
• An audio recording of the post-experiment interview 

This anonymised data will be used to assess the performance of the system and for 
scientific evaluation as part of the Master thesis and possible future publications. 

How will the data be handled? 
All data will be used solely for the purpose of this study and only the named researcher 
will have access to it. The system runs entirely offline; there is no internet connection 
involved. Data will be stored and processed locally. It will not be transmitted to or stored 
on any cloud services. 

The post-experiment interview will be recorded and later transcribed by the researcher. 
For scientific evaluation and publication, all personally identifying details will be 
anonymised or removed (e.g. names, locations and names of persons mentioned during 
the sessions). Any excerpts used in publications will be carefully selected to ensure 
individuals cannot be identified. 
Images taken during setup will only be used in publications with your explicit consent. 
Apart from the informed consent form, no names will be recorded. 

Non-anonymised data will be deleted at the end of the study. Anonymised data may be 
stor ed for a minimum of 10 years after the end of the research project by TU Wien, in 
accordance with institutional research data policies. 

You have the right to withdraw from the study at any time without giving a reason and 
without facing any negative consequences. If you choose to withdraw during or after the 
experiment, simply notify the researcher. Your data will be deleted and the robot will be 
removed from your home. 

Thank you for taking part in this experiment! 
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Participation Consent Form  
By signing below, you confirm that: 
• I have read and understood the information provided in the information sheet. 
• I agree to participate in this research project. 
• I understand that my participation is voluntary and I can withdraw at any time without 

negative consequences. 
• I understand I can refuse to answer any interview questions or tasks without penalty. 

Date: ________________ 

Participant signature Researcher signature 

_____________________ _____________________ 

Data Consent Form 
By signing below, you confirm that: 
• I agree to the collection and processing of the following data as described in the 

information sheet: 

• Chat history 

• Vector’s memories 

• Personal information 

• Audio recording of the post-experiment 
interview 

 ◯ Yes ◯ No 

• Photos of Vector’s location in the my home 

 ◯ Yes ◯ No 

• I agree for my data to be used for the purpose of this research project. 
• I understand I may withdraw my data consent at any time without negative 

consequences. 
• I understand I may notify the researcher in writing of my decision to withdraw. 

Date: ________________ 

Participant signature Researcher signature 

_____________________ _____________________ 
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A.5 Post-Experiment Participant Interview Questions
A.5.1 Interview Questions (English)

1. How was the week with the robot? What were some of your successes when
interacting with the robot? Did everything go smoothly, or were there any interesting
challenges like the robot getting stuck or falling down?

2. How comfortable did you feel talking to the robot when recording diary entries?

3. What kinds of things did you feel most comfortable talking about with the robot?
Were there any topics you avoided, felt unsure or uncomfortable about sharing?

4. (If they keep or kept a diary before)
Last time you mentioned that you kept a diary before/are currently keeping a diary
(written/spoken, digital/analog). How did recoding your diary with the robot feel
like, compared to those past experiences of keeping a diary?

5. (If they keep or kept a diary before)
Did you notice any differences in the kinds of things you shared with the robot
compared to your other ways of keeping a diary?

6. If you could choose between using a robot, writing in a digital or pen&paper journal
or using a voice assistant like Alexa to keep a diary — what would you pick and
why?

7. What do you think the robot added to your experience that a phone app or voice
assistant wouldn’t be able to?
Then look at the personal profile together and let the person annotate.
Afterwards:

8. When you look at this personality profile, what parts of your personality or biography
do you think come through clearly? And what might be missing or is not quite
right?

9. Are there any parts of this profile that you would feel uncomfortable sharing with
a healthcare professional? Why or why not?
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A.5.2 Interviewfragen (Deutsch)

1. Wie war die Woche mit dem Roboter? Was waren Erfolge bei der Interaktion mit
dem Roboter? Lief alles reibungslos ab oder gab es interessante Herausforderungen,
z. B. ist der Roboter stecken blieben oder heruntergefallen?

2. Wie wohl hast du dich dabei gefühlt, mit dem Roboter Tagebuch zu führen?

3. Über welche Themen hast du am liebsten mit dem Roboter gesprochen? Gab es
Dinge, über die du lieber nicht gesprochen hast, bei denen du unsicher warst oder
dich unwohl gefühlt hast?

4. (Wenn die Person aktuell ein Tagebuch führt oder früher eines geführt hat)
Du hast beim letzten Mal erwähnt, dass du schon einmal ein Tagebuch geführt hast.
Wie das war Tagebuchführen mit dem Roboter im Vergleich zu deinen bisherigen
Erfahrungen?

5. (Wenn die Person aktuell ein Tagebuch führt oder früher eines geführt hat)
Ist dir ein Unterschied aufgefallen zwischen dem, was du dem Roboter erzählt hast,
und dem, was du sonst in dein Tagebuch schreibst/geschrieben hast?

6. Wenn du frei wählen könntest – würdest du lieber mit einem Roboter, einem
klassischen Tagebuch (digital oder auf Papier) oder mit einem Sprachassistenten
wie Amazon Alexa dein Tagebuch führen? Und warum?

7. Welchen Mehrwert, glaubst du, hat der Roboter beim Tagebuch führen gebracht,
was einfachere Mittel wie eine Handy-App oder ein Sprachassistent nicht leisten
könnten?
Dann gemeinsam das Profil anschauen und die Person kommentieren
lassen. Danach:

8. Wenn du dir dieses Persönlichkeitsprofil anschaust: Welche Seiten deiner Persön-
lichkeit oder Biografie kommen deiner Meinung nach gut zum Ausdruck? Und was
fehlt vielleicht oder passt nicht so richtig?

9. Gibt es Teile des Profils, die du ungern mit einer Fachkraft aus dem Gesundheitswe-
sen teilen würdest? Warum oder warum nicht?
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A.6 Information Sheet & Consent Form Experts

Einverständniserklärung


Diplomarbeit: Reminiscence with Robots: Establishing a Basis for Personalised Dementia Care 
Using an Off-The-Shelf Companion Robot 

Forschungsbereich:  
Human-Computer Interaction (E193/5) 
Argentinierstraße 8 
AT-1040 Vienna  
sekretariat@igw.tuwien.ac.at 
+43 (01) 58801-18703  

Interviewerin: Clara Haider 
clara.haider@tuwien.ac.at 

Betreuerin: Astrid Weiss 
astrid.weiss@tuwien.ac.at 

Bitte lesen Sie diese Einverständniserklärung gründlich und kontaktieren Sie mich je-
derzeit betreffend Fragen. 


Ziel des Interviews 
Im Rahmen meiner Masterarbeit im Studiengang Medizinische Informatik an der TU Wien unter-
suche ich, ob sich aus Gesprächen mit einem sozialen Roboter Informationen gewinnen lassen, 
die als Grundlage für die Biografiearbeit mit Patient*innen dienen könnten. 
Dazu habe ich eine Tagebuch-Anwendung für den Companion-Roboter „Vector“ entwickelt und 
mit vier Teilnehmer*innen ohne Demenz erprobt. Die Teilnehmer*innen nutzten den Roboter jeweils 
eine Woche lang zu Hause. In dieser Zeit stellte der Roboter gezielte Fragen zu verschiedenen für 
die Biografiearbeit relevanten Themen (z. B. Familie, Freunde, Hobbys, Vorlieben), um daraus ein 
persönliches Profil zu erstellen. 
Durch das geplante Expert*innen-Interview möchte ich nun den potenziellen Nutzen dieser auto-
matisch erstellten Biografie-Profile im Kontext von Biografiearbeit und personalisierter Pflege bei 
Demenz untersuchen. 

Ablauf des Interviews 
Das Interview wird etwa 60 Minuten dauern und in persönlicher Form an einem Ort Ihrer Wahl 
durchgeführt. 
Das Gespräch wird per Tonaufnahme aufgezeichnet, um es im Anschluss analysieren und ggf. 
transkribieren zu können. 

Datennutzung 
Die Erkenntnisse aus dem Interview werden im Rahmen der Diplomarbeit sowie für wissenschaft-
liche Veröffentlichungen verwendet, die im Zusammenhang mit der Arbeit entstehen. 

Bitte geben Sie an, wie Sie im Rahmen der Diplomarbeit und zugehörigen wissenschaftlichen 
Veröffentlichungen genannt werden möchten: 
(bitte eine Option ankreuzen) 

 ☐ Mit vollem Namen, Berufsbezeichnung und Arbeitgeber 
 ☐ Mit Berufsbezeichnung und Arbeitgeber (ohne Namen) 
 ☐ Anonymisiert, nur mit Berufsbezeichnung 
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Datensicherheit 
Tonaufnahme und Transkript werden ausschließlich lokal oder auf Servern gespeichert, die von 
der TU Wien betrieben und verwaltet werden. Sie werden nicht veröffentlicht. Zugriff auf die Auf-
zeichnung erhalten nur die Interviewerin und ihre Betreuerin – sowie theoretisch die zuständigen 
Serveradministrator*innen der TU Wien. 
Die Tonaufnahmen werden nach dem Ende der Diplomarbeit gelöscht. Die (anonymisierten) Tran-
skripte können nach Abschluss der Diplomarbeit für 10 Jahre genutzt und aufbewahrt werden.  

Rechte  
Selbstverständlich können Sie das Interview jederzeit ohne Angabe von Gründen unter- bzw. ab-
brechen und auch das Verwenden der Informationen nachträglich bzw. währenddessen verwei-
gern. In diesem Fall werden sämtliche bis dahin erfolgten Aufzeichnungen unverzüglich gelöscht.  

................................................................................................................................................  

Einverständniserklärung:  
Mit der folgenden Unterschrift erkläre ich,  

_________________________________________ (vollständiger Name)  
mich einverstanden, an dem Interview unter den oben beschriebenen Bedingungen teilzunehmen 
und, dass, entsprechend der damit verbundenen Erläuterungen, meine Daten im Rahmen der 
Auswertung verwendet werden.  

Ort/Datum:


_________________________________________ 

Unterschrift Teilnehmer*in:


_________________________________________ 

Unterschrift Forscherin:


_________________________________________ 
Clara Haider 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A.7 Expert Interview Questions (German only)
1. Zum Einstieg würde mich interessieren: Was ist Ihre aktuelle Tätigkeit? In welchem

Rahmen arbeiten Sie oder haben Sie mit dem Thema Biografiearbeit gearbeitet –
und wie sind Sie dazu gekommen?

2. (PFLEGE) Wie wird Biografiearbeit aktuell bei Ihnen durchgeführt? Könnten
frühzeitig erstellte Profile diesen Prozess unterstützen oder ergänzen? Wenn ja,
wie?
ODER
(BERATUNG) Inwiefern kommt Biografiearbeit in der Beratung von Angehörigen
vor? Könnten frühzeitig erstellte Aufzeichnungen über Biografiethemen diesen
Prozess unterstützen oder ergänzen? Wenn ja, wie?

3. Begegnet Ihnen in Ihrer Arbeit, dass sich Menschen oder Angehörige bereits vor dem
Auftreten von Demenz mit der Dokumentation der eigenen Biografie beschäftigen?
Wenn ja, wie – und in welcher Lebensphase?

4. Welche Unterschiede beobachten Sie zwischen Informationen, die Menschen über
sich selbst erzählen – und solchen, die von Angehörigen oder Pflegenden kommen?

5. Wie wichtig sind biografische Informationen aus früheren Lebensphasen später
tatsächlich in der Pflegepraxis? Oder sind aktuellere Inhalte oft hilfreicher?

6. Profile herzeigen – Was fällt Ihnen beim ersten Blick auf die Profile auf? Welche
Informationen sind für Sie in Ihrem Arbeitsbereich besonders relevant, welche
eignen sich eher nicht?

7. Glauben Sie, dass es sinnvoll wäre, biografische Informationen schon früh – z. B.
während einer gesunden Phase im Zusammenleben mit einem sozialen Roboter –
zu sammeln? Oder sehen Sie den geeigneteren Zeitpunkt eher dann, wenn bereits
eine Diagnose wie leichte Demenz vorliegt?

8. Die mitgebrachten Profile, sind eine Aufzeichnung von einer Woche an Interaktion.
Wenn man das über viele Jahre hinweg machen würde, würde die Menge an
Informationen dementsprechend anwachsen. Haben Sie eine Idee, nach welchen
Kriterien man aussortieren könnte?

9. Wie schätzen Sie den Nutzen vom System ein, denken Sie dass es hilfreich sein kön-
nte? Was müsste noch passieren damit einen solche Anwendung für die Pflegepraxis,
Menschen mit Demenz und deren Angehörigen, relevant und hilfreich wäre?

10. Haben Sie noch Anmerkungen, ist ihnen noch etwas Aufgefallen, das wir bis jetzt
im Interview noch nicht besprochen haben?
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Overview of Generative AI Tools
Used

ChatGPT (versions 4o and 5)

• Usage: Was used to rephrase sentences for clarity or to improve writing style.

• Place of use: Whole thesis

Grammarly (Free version)

• Usage: Was used to improve grammar.

• Place of use: Whole thesis

Anara (Pro version)

• Usage: Was used for scanning selected literature for specific topics.

• Place of use: Introduction Chapter, Background and Related Work Chapter

DeepL (free version)

• Usage: Was partially used to translate interview quotes from German to English,
and for translating parts of the Abstract from English to German.

• Place of use: Results Chapter, Kurzfassung
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