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Abstract. The growing population of older adults necessitates effective
cognitive therapies. Social robots have potential as therapeutic tools, pro-
viding companionship, entertainment, and support. Traditional methods
for cognitive engagement need more in terms of personalization and in-
teraction. This paper presents the development of a system using the
social robot EBO for interactive cognitive games and therapies, leverag-
ing Large Language Models (LLMs). The system integrates the narrative
generation via Llama on the CORTEX architecture, user response cap-
ture with Whisper, and narration through the MeloTTS engine. Tailored
for older adults with mild to moderate cognitive impairment, it personal-
izes interactions based on individual interests, preferences, and cognitive
levels. The therapist-in-the-loop approach allows the therapist to partic-
ipate in the initial game configuration. The system conducts the therapy
sessions autonomously, providing a final summary for analysis. This per-
sonalized therapy aims to enhance user experience and maximize the
therapeutic utility of the system in promoting cognitive and emotional
well-being within this demographic group. We evaluated various open-
source LLMs and demonstrated their potential effectiveness through a
pilot study, showcasing enhanced user experience. This approach could
significantly enhance therapies for older adults using social robots as
interactive tools.

Keywords: Social robots - Cognitive therapies - Older adults care -
LLM.

1 Introduction

As the global population ages, the prevalence of cognitive impairments among
older adults continues to rise, posing significant challenges for healthcare systems
worldwide. Cognitive impairments, which range from mild cognitive decline to
severe dementia, impact millions of elderly adults, reducing their quality of life
and increasing the burden on caregivers and healthcare providers. Addressing
these challenges requires innovative approaches that leverage technological ad-
vancements to provide effective, personalized, and scalable cognitive therapies.
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Social robots have emerged as promising tools in cognitive therapy for older
adults. These robots, designed to interact socially with humans, offer compan-
ionship, entertainment, and therapeutic support [10]. They can play a crucial
role in cognitive engagement through various activities, including interactive
storytelling, memory games, and other cognitive exercises. However, traditional
methods of cognitive engagement often fall short in terms of personalization
and interaction, which are critical for maintaining the interest and motivation
of users with cognitive impairments.

This paper presents the development of an advanced system utilizing the
social robot EBO for delivering interactive cognitive games and therapies. EBO,
originally designed to promote computational thinking in educational settings,
has been significantly upgraded to meet the current needs of cognitive therapy.
This includes the integration of the CORTEX architecture [5], a robust cognitive
framework that supports the deployment of various Al agents to enhance the
robot’s interactive capabilities. Our system employs Large Language Models
(LLMs) such as Llama [12] for generating engaging narratives and interactions.
Additionally, it incorporates Whisper [9] for capturing and transcribing user
responses and the MeloTTS engine [14] for synthesizing natural-sounding speech.
These technologies enable EBO to deliver personalized and adaptive cognitive
therapies tailored to the individual interests, preferences, and cognitive levels of
older adults with mild to moderate cognitive impairments.

A key feature of our approach is the "therapist-in-the-loop" methodology.
This involves the therapist in the initial configuration of the cognitive games and
therapies, ensuring that the activities are aligned with each user’s specific needs
and capabilities. Once configured, the system operates autonomously, conducting
therapy sessions and providing a comprehensive summary of the interactions for
further analysis by the therapist. This approach enhances the therapy’s personal-
ization and maximizes its therapeutic utility by allowing continuous adaptation
and improvement based on user feedback and performance.

The primary aim of this system is to enhance user experience and promote
cognitive and emotional well-being within the target demographic group. By
leveraging advanced Al technologies and a user-centered design, we aim to pro-
vide a solution that is both effective and enjoyable for older adults, helping to
mitigate the effects of cognitive decline and improve their overall quality of life.

In this paper, we will detail the development and implementation of the EBO-
based system, discussing its architecture, functionalities, and the specific Al
techniques employed. We will also present the results of evaluating different LLM
models and a pilot study conducted with testers and caregivers, demonstrating
the system’s effectiveness and potential as a therapeutic tool.

2 Related works

The utilization of social robots in cognitive therapy for the elderly has gained
significant attention in recent years due to the increasing prevalence of cognitive
impairments among older adults. Social robots have been developed to provide
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mental support, companionship, and cognitive stimulation to elderly individu-
als, particularly those with dementia. For instance, robots like Paro and other
interactive devices have demonstrated effectiveness in enhancing the emotional
well-being of elderly patients through social interaction and cognitive engage-
ment. These robots can support various therapeutic activities, such as memory
games and storytelling, which are crucial for maintaining cognitive functions.
However, challenges remain in customizing these interactions to cater to the
individual needs of users, as traditional approaches often lack the necessary per-
sonalization and adaptability required for diverse cognitive impairments [11].
Additionally, studies have shown that social robots can reduce stress and im-
prove social interaction among elderly individuals [1]. Novel robots like Rassle
have been developed to engage elderly users through touch-based interactions,
improving their quality of life [15]. Another study highlights the differential ef-
ficacy of social robots based on various neuropsychiatric profiles, demonstrating
significant improvements in emotional well-being [3].

Automatic Speech Recognition (ASR) and Text-to-Speech (TTS) technolo-
gies significantly impact the effectiveness of interactions between social robots
and elderly users. ASR enables robots to understand and respond to spoken
language, making interactions more intuitive and user-friendly. On the other
hand, TTS allows robots to communicate naturally with users by generating
human-like speech. Studies have shown that integrating ASR and TTS tech-
nologies into social robots enhances their ability to engage elderly individuals by
providing clear, understandable, and interactive communication. This integra-
tion helps reducing the cognitive load on users, facilitates smoother interactions,
and makes the therapeutic experience more engaging and effective |7]. Moreover,
using TTS with emotional recognition capabilities allows robots to adapt their
responses based on the user’s emotional state, enhancing the overall interaction
quality [4]. While there are challenges in ensuring the naturalness and accuracy
of ASR and T'TS technologies, advancements in these areas continue to improve
the effectiveness of social robots in therapeutic settings.

Comprehensive systems that combine ASR, TTS, and Large Language Mod-
els (LLMs) are emerging as powerful tools in cognitive therapy for the elderly.
These integrated systems leverage advanced Al to provide personalized and
adaptive interactions, offering a more tailored therapeutic experience. For exam-
ple, combining ASR, TTS, and LLMs such as GPT-3 enables robots to generate
meaningful and contextually relevant responses, enhancing engagement and cog-
nitive stimulation. Such systems have been shown to maintain user interest over
extended periods and provide more effective cognitive engagement than tra-
ditional methods. These advancements address limitations in previous robotic
systems, which often struggled with maintaining long-term engagement due to
repetitive interactions [13]. Additionally, personalized cognitive stimulation pro-
grams that leverage Al have been proven to maintain normal cognitive func-
tioning and delay cognitive decline, demonstrating the potential of Al-enhanced
therapy [6].
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Fig. 1. Overview of the proposal described in this paper.

The EBO-based system presented in this paper represents a significant ad-
vancement in integrating these technologies for cognitive therapy. EBO can de-
liver highly personalized and adaptive cognitive therapies by incorporating the
CORTEX cognitive architecture and utilizing LLMs like Llama and advanced
ASR and TTS systems. The "therapist-in-the-loop" methodology ensures that
the therapy is tailored to the specific needs of each user, enhancing its effective-
ness and user satisfaction. This approach addresses traditional methods’ limita-
tions and sets a new standard for deploying social robots in cognitive therapy.
Integrating these technologies allows EBO to provide a more dynamic and en-
gaging therapeutic experience, potentially improving older adults’ cognitive and
emotional well-being with mild to moderate cognitive impairments [2]. Further-
more, Al-driven personalization in therapeutic programs, such as physical exer-
cise for elderly patients with cancer, has shown significant benefits, highlighting
the importance of tailored interventions [8].

3 Self-adaptive Cognitive Therapies with EBO Robot

The system presented in this paper integrates new human-robot interaction ca-
pabilities into the Cortex architecture that autonomously adapts therapy to older
adults. This section provides a detailed overview of the system’s architecture,
functionalities, and Al techniques to enhance user engagement and therapeutic
effectiveness. Fig. 1 shows a general schematic of the proposed system. First,
the occupational therapist selects the type of game that will be developed in the
therapy session. Next, the initial game prompt is generated and played through
the T'TS using the personalized data for each user. At this point, the iteration
between the user and the robot begins and continues until the end of the session.
During this process, MeloTTS, Whisper, and Llama capture data and update the
robot’s knowledge through the Cortex architecture. Once the game is completed,
the therapist receives feedback from the session.



Enhancing Cognitive Therapies for Older Adults with EBO 5

RGB camera Wifi network adaptor

.)))

microphone

screen

Fig. 2. The EBO social robot and some of the facial expressions.

3.1 System Architecture

The proposal is based on the Cortex cognitive architecture [5]. This architecture
is based on a shared Working Memory (WM) representing the EBO robot’s
knowledge about the world. Different software agents access this WM to update
or use this data to infer new knowledge. Thus, the main components of our
system include the EBO robot hardware, the CORTEX cognitive architecture,
and several Al-based agents for speech recognition, natural language processing,
and adaptive interaction.

a) EBO robotic platform. EBO is a social robot designed in RoboLab, Uni-
versity of Extremadura. It is equipped with sensors, cameras, and actuators to
interact with users dynamically and responsively. Its design incorporates ex-
pressive features to enhance social interaction and engagement. This ability to
express emotions has proven highly beneficial in cognitive therapy with older
adults, making a significant difference when our system is implemented in a
robot, leading to more engaging interactions [10]. In this same study, we found
that it has been very well received, having been tested with real users who pro-
vided positive evaluations and expressed a strong desire to engage with it.

Regarding the hardware, a co-creation methodology was employed to design
the external form, resulting in a plastic casing with a diameter of less than 15
cm and a weight of under one kilogram to optimize user acceptance. The EBO
robot’s components include:

— A Raspberry Pi 3B+ that manages the control system for other hardware
elements.

— A speaker and microphone for user interaction.

— A camera to capture visual data.

— A display screen to show images, such as emotional expressions.

— Laser sensors that provide distance measurements from surrounding objects.
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b) Cortex architecture: Integrating AI Agents for Enhanced Adaptive
Interaction. The CORTEX cognitive architecture offers a structured approach
for designing, modularizing, and representing robotic activities and data [5].
Within this architecture, agents are tasked with specific roles and collaborate by
utilizing a Working Memory. This WM holds the robot’s knowledge, which can
be predefined, derived from sensor inputs, or generated through agent actions.
The WM is organized as a directed graph, where vertices represent metric or
symbolic information and edges denote geometric or logical relationships. In
this graph, vertices (or nodes) symbolize ontology concepts, while edges define
their connections.

Using the CORTEX architecture, agents can share information and coor-
dinate their actions to facilitate self-adaptive human-robot interaction during
therapy sessions. Fig. 3 illustrates the CORTEX instance employed in this study.
This working memory holds data from various agents, each contributing to the
system’s overall functionality and interaction capabilities. The agents include:

— Automatic Speech Recognition (ASR) Agent: This new agent accurately
captures and interprets spoken language from users, which enables natural
and fluid interactions between the user and our robot. In our proposal, the
ASR agent uses Whisper, developed by OpenAl [9]. Whisper is an ASR
system trained on 680,000 hours of multilingual and multitasking supervised
data collected from the web.

— Text-to-Speech (TTS) Agent: The TTS Module synthesizes natural-sounding

speech, enabling the robot to communicate effectively and empathetically
with users. This capability is achieved by incorporating the MeloTTS tech-
nology [14]. MeloTTS, developed by MyShell.ai, is a text-to-speech library
that converts written text into natural, fluent speech across several lan-
guages. Its primary feature is the generation of highly natural and expressive
voices using deep learning techniques.
The MeloTTS system operates through four main stages: first, the input
text is processed to extract linguistic structures. Next, intermediate acoustic
features representing the speech are generated. These features are then used
to synthesize the final audio waveform. This architecture enables real-time
synthesis on CPUs without requiring GPUs, ensuring efficient and high-
quality speech output.

— Dialogue manager Agent: This agent, powered by Large Language Models
(LLMs), generates meaningful and contextually appropriate responses during
interactions. This enhances the robot’s ability to engage users in therapeutic
conversations and activities. In our proposal, we used a Llama developed
by Meta [12] as our LLM and tested it with different models to adjust the
conversations and games developed.

— Player and Game Data Integration (therapist-in-the-loop): This agent in-
cludes data relating to the older adult (player) and the selected game base,
all through a user application specifically designed for the occupational ther-
apist. This data ensures that the game interactions are tailored to the specific
user, considering their cognitive abilities and personal preferences.
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Fig. 3. The CORTEX architecture and the set of agents used in this proposal.

— Prompt Generator Agent: The working memory’s data allows for the gen-
eration of personalized dialogs through the Prompt Generator Agent. This
agent synthesizes the information from all sources (including the environ-
ment and the user’s state) to create prompts for the LLM Agent that guide
the interaction, ensuring it is engaging and suitable for the user’s cognitive
level.

These agents must be interconnected precisely, where CORTEX plays a cru-
cial role. By reading real-time information from the graph, CORTEX facilitates
this interconnection. Each agent will have a node with different attributes that
change as the system operates. Other agents will detect changes in these at-
tributes to determine when to act. The Working Memory is described in Fig. 4,
where nodes and their associated attributes are detailed.

Interconnection of Agents to Ensure System Functionality The inter-
connection of the agents is designed to facilitate seamless communication and
operation within the AT module system. Table 1 outlines the processes involved
in this interconnection, illustrated in Fig. 5.

This structured interconnection ensures continuous and efficient agent inter-
action, enabling the system to function smoothly throughout the game.

4 Interactive Cognitive Games and Therapies:
therapist-in-the-loop

The system features cognitive games designed to enhance memory, attention,
and problem-solving skills, through interactive storytelling, task memorization,
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Fig. 4. The Working Memory defined in our use case. The CORTEX architecture
implements three main nodes for interconnecting the ASR, TTS, and LLM agents.

and puzzles. Tailored to individual cognitive levels and interests, these games
offer personalized and engaging experiences. Occupational therapists play a key
role by inputting user data, selecting games, adjusting difficulty, and providing
feedback. They can also alter the game flow via an interface connected to the
Working Memory using a designated agent.

This paper details the implementation of three games focusing on verbal
training for Activities of Daily Living (ADLs), which are critical for maintaining
and enhancing the independence of older adults. ADLs refer to the essential daily
tasks necessary for individuals to live autonomously and fulfill basic needs.

Game 1: ADLs Sequences This activity aims for the participant to correctly
sort the steps of a basic ADL that EBO will present in an unsorted sequence.
EBO will begin by announcing the activity and then randomly providing the
steps. The participant’s task is to verbally sort these steps correctly, ensuring
they reflect the proper sequence for the activity. EBO will evaluate the answer
and provide feedback to determine if the response is correct. Table 2 presents
the initial prompt and the commencement of the game.

Game 2: True or False of ADLs The game aims for the participant to
identify whether the statements related to basic daily life activities provided
by EBO are true or false, reinforcing their knowledge and understanding of
these activities. EBO will present a series of statements about various basic
daily life activities, and the participant must determine if each statement is true
or false. This exercise tests their comprehension and helps them retain critical
information about daily living tasks. Each game will consist of five questions,
with the correct answers recorded for further analysis and feedback. Table 3
shows this game’s initial prompt and the first user’s interactions.
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Process Description
Initialization and Response Gener-
ation

— The LLM agent receives the initial prompt from the Game
agent and stores it in the LLM ’in’ attribute.

— The LLM agent then generates a response to initiate the
game, storing this response in the LLM ’out’ attribute.

TTS Processing

— The TTS agent monitors the LLM ’out’ attribute. Upon de-
tecting a change, the T'TS ’to say’ attribute is updated with
the new response.

— The TTS agent is programmed to add the string from TTS
‘to say’ to the playlist upon detecting this update.

— Once the message finishes playing, the TTS agent sets the
ASR ’listening’ attribute to True.

ASR Processing

— The ASR agent begins listening when it detects that the ASR
’listening’ attribute is activated.

— After capturing the spoken input and detecting silence, the
ASR agent updates the ASR ’text’ attribute with the tran-
scribed string.

Loop and Continuation

— The LLM agent re-enters the process by detecting the change
in the ASR ’text’ attribute.

— The LLM agent updates the LLM ’in’ attribute with the
newly transcribed text from the ASR agent.

— The system then reverts to the beginning of the loop, where
the LLM agent generates a new response based on the up-
dated prompt, continuing this cycle until the game concludes.

Table 1. Overview of the EBO Robot’s Interactive System Processes

Game 3: The Shopping The game aims for the participant to identify the
item that should not be present from a list of ingredients required to achieve a
specific goal. Once correctly identified, they must calculate the total cost of the
purchase in euros. This aids in improving planning, money management, and
mathematical skills. EBO will start by announcing the meal to be prepared, and
the participant will select the unnecessary item. Once all ingredients are chosen,
EBO provides their prices in euros. With this information, the participant cal-
culates the total cost of the purchase. Upon completion, EBO assesses the list
and the calculation and offers its opinion to the participant. Table 4 shows the
initial question and the start of this game

5 Experimental results and discussion

5.1 Comparison of the different LLM models evaluated

In this subsection, we will analyze the different LLM models we have tested,
with the help of professional occupational therapists working in the group, to
determine which one best meets our needs. Our evaluation will focus on each
model’s ability to generate engaging and effective games. By comparing their
performance, we aim to identify and implement the model that best enhances
our system and user experience.

To analyze and compare the different models studied, we focused on asking
them to generate a single game: the sequences of daily life activities. Specifically,
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Initialization prompt I want you to play with me. You must present a scrambled
sequence of steps to reach the goal that I indicate. I'll respond
one by one. You tell me if it’s correct or not. If it’s correct, we
continue. If it’s wrong, we start over. I'll provide key data in
JSON format. Customize the game based on that data. Don’t tell
me anything now. Just start the game

LLM response Welcome to the game, Maria! Here’s your first scrambled sequence
of steps to prepare orange juice. Add sugar to taste. Cut the
oranges in half. Wash the oranges. Squeeze the juice from the
oranges. Pour the juice into a glass. What’s your first move?"

First user intervention Add sugar

Game continuation Sorry, that’s not the correct next step. Let’s start over. Here’s the
scrambled sequence again: ...

Table 2. Initial prompt and fist interactions of the game designed for the ADLs se-
quences

Initialization prompt I want you to play with me. You have to present me with a
question related to a daily life activity that gets me to the goal I
present. I'll respond true or false. You tell me if it’s correct or
not. If correct, we continue. If wrong, we start over. I'll provide
you with the most important data in JSON format. Personalize
the game according to that data. Don’t tell me anything now.
Just start the game.

LLM response Maria. Let’s start the "ADL True or False" game by preparing
orange juice in the kitchen with your sister Ana! Question 1:
First, do you need to select ripe oranges from the fridge?
True or false?

First user intervention True

Game continuation Step 2: Great! Let’s move on. Then, do you wash the oranges
under the faucet? True or False?

Table 3. Table presenting the game designed for the True or False game of ADLs

we asked the LLM models to generate a 5-step sequence, and we tested this with
three different models. The model parameters have been carefully selected to
ensure the most appropriate and accurate outputs possible.

The three models under study are:

Llama 3

It’ll be used Meta-Llama-3-8B-Instruct, a fine-tuned version specialized for
instructional text generation, that will be executed on one of the two A100 80GB
GPUs available in a rack server. The following key parameters are configured:

— temperature=0.6: is applied during text generation to control the random-
ness and ensure conservative outputs.

— top_p=0.9: Top-p probability is used for sampling, allowing for diverse out-
puts while maintaining coherence.

— maz_gen_len=None: refers to the maximum generation length, meaning
there is no explicit limit on the length of generated sequences.

The tokenizer.model is used to tokenize the input text into a format that
the model can understand. It contains the vocabulary and rules necessary for
converting raw text into numerical inputs that the model can process.
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Initialization prompt I want you to play with me. You have to present me with a
shopping list to achieve the goal I indicate, with one false item. I
have to find the false item. You tell me if it’s correct or not. If
correct, we continue, and you give me the prices in euros so I can
calculate the total. If wrong, we start over. I’ll provide you with
the most important data in JSON format. Customize the game
according to those data. Don’t tell me anything now. Just start
the game.

LLM response Welcome, Maria! We're about to start our shopping game. Your
goal is to prepare orange juice. Here’s your first shopping list:
Oranges Sugar Ice Lettuce Lemons Can you identify the false

item?"
First user intervention Lemons
Game continuation Correct! Lemons don’t belong in orange juice. Well done! Now, let

me provide you with the prices in euros for the items on your list:
Oranges - €2.50 Sugar - €1.20 Ice - €0.80 Lettuce - €1.00 Please
calculate the total.

Table 4. Table presenting the game designed for The Shopping game

ChatQA-1.5-8B-Q8 0.gguf

It has been downloaded from Huggingface repository and loaded using Lla-
maCpp. During the conversation, a prompt template defines the structure of
interactions, enabling seamless communication between the user and the Al as-
sistant.

The model is triggered with user responses to generate coherent and relevant
answers. As part of the setup, a specified embeddings model is initialized, re-
sponsible for converting text inputs into numerical representations. Additionally,
the conversation history is managed using Chroma DB, which stores text em-
beddings for efficient retrieval and context maintenance. This testing has been
conducted on a local computer. The system is equipped with 32.0 GiB of RAM,
an Intel® Core™ i7-6800K CPU operating at 3.40 GHz with 12 cores, and an
NVIDIA GeForce GTX 1080 Ti graphics card.

GPT-3.5

The last one, not directly implemented in the system, was GPT-3.5. The
same prompt was tested in this model to compare the performance of the Llama
models with this one. The file size of GPT-3.5 is estimated to be around 350 GB.
This LLM is capable of understanding and generating text coherently and natu-
rally. The obtained results are analyzed in the Table 5. The therapeutic aspects
analyzed in this study include adaptability, quality of feedback, personalization
of dialogue, continuity of discourse, and data recording.

Based on these results, we have decided to conduct tests using GPT-3.5 to
assess user acceptance. Positive user acceptance would confirm the effectiveness
of our approach, justifying further efforts towards the autonomous integration of
large language models (LLMs) into the system. Future autonomous implementa-
tion may utilize Llama A100, which has also yielded promising results, although
its limited memory capacity has currently prevented its deployment.

5.2 Evaluation of the System with Real Users

We tested our complete system with 10 volunteers from our research group using
a Likert-scale questionnaire to evaluate various aspects of functionality and per-
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Model Response Time|Dialogue analysis
(seconds)
Llama 3 14.3 This model fully adapts to the participant’s level of cogni-

tive impairment by tailoring the dialogue accordingly, but
its effectiveness could not be correctly assessed due to a
lack of memory. Despite this limitation, it demonstrates
significant personalization by addressing the participant
by name and gender. However, the absence of memory re-
sults in no continuity of discourse. It features good data
recording capabilities, enabling subsequent evaluation of
the therapy administered.

ChatQA-1.5-8B-Q8 _0.gguf [33.2 This model does not adapt to the participant’s level of cog-
nitive impairment, resulting in poor feedback and easily
lost conversation threads. It shows minimal personaliza-
tion, as it does not address the participant by name. While
there is short-term continuity of discourse, the system fails
to function properly after three to four messages. Despite
these issues, it maintains good data recording capabilities
for the subsequent evaluation of the therapy provided.

GPT-3.5 5.1 This model fully adapts to the participant’s level of cog-
nitive impairment, generating a natural and dynamic con-
versation with good feedback. It demonstrates a high de-
gree of personalization by addressing the participant by
name and gender. The model maintains complete conti-
nuity of discourse, even recalling information from past
interactions. Additionally, it features good data recording
capabilities, allowing for effective subsequent evaluation of
the therapy conducted.

Table 5. Comparison of the dialogues generated by each model

formance. Each participant played a selection of the previously described games
with EBO, utilizing all the agents in the architecture. Following the gameplay,
the survey included questions about user experience, system responsiveness, and
overall satisfaction, providing a comprehensive assessment of the system’s func-
tionality and effectiveness. The summary of the results from the user satisfaction
survey is presented in the Table 6

Question Average value in
the response
(standard
deviation)

How well did you feel in the interaction with EBO? 4.2 (0.63)

Did you find EBO’s instructions and explanations clear and easy to 4.7 (0.48)

understand?

Do you feel that the feedback provided by EBO during the game is 4.1 (0.99)

adequate?

How easy was it to understand and answer EBO’s questions during the 4.7 (0.48)

game?

Did you find the questions appropriate for you? 4.7 (0.67)

Do you think EBO’s language was appropriate? 4.3 (0.82)

Do you think the interaction with EBO could improve your skills and 4.3 (0.67)

functions?

Would you recommend EBO activities and games to others? 4.8 (0.42)

Did you feel that EBO understood all your answers? (Speech recognition) [3.9 (1.1)

Table 6. Results of the interaction with EBO

The evaluation results of the interaction with EBO indicate a predominantly
positive experience among participants. Most questions received high scores, par-
ticularly those related to the clarity of instructions and ease of understanding,
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averaging 4.7 with a low standard deviation of 0.48. This reflects strong consis-
tency and overall clarity in EBO’s communication. Additionally, the willingness
to recommend EBO activities scored the highest, with an average of 4.8 and a
standard deviation of 0.42, indicating high user satisfaction. However, the per-
ception of EBO’s understanding of responses was lower, with a score of 3.9 and
a higher standard deviation of 1.1, suggesting variability and potential issues
with voice recognition, especially for male voices. Overall, while EBO interac-
tions are effective and positive, improvements in voice recognition are needed for
a consistently satisfying user experience.

6 Conclusion

In this article, we have delineated the development of a system employing so-
cial robots like EBO for interactive cognitive games and therapies bolstered by
Large Language Models (LLMs), signifying a promising pathway to address the
cognitive exigencies of the elderly populace. By harnessing narrative generation,
user response capture, and narration capabilities, personalized interactions are
attained and tailored to individual preferences and cognitive capacities. The
"therapist-in-loop" approach ensures a collaborative framework, where thera-
pists contribute to initial configurations and autonomous therapy sessions are
conducted, culminating in comprehensive summaries for subsequent analysis.
This personalized therapeutic approach seeks to heighten user experience
and optimize the therapeutic efficacy of social robots in fostering cognitive and
emotional well-being among older adults. The pilot study conducted with three
different games underscores the potential effectiveness of this approach and indi-
cates a significant stride toward refining cognitive therapies through innovative
technological integration. Thus, the integration of LLMs within social robotics
holds promise in advancing therapeutic interventions for older adults, represent-
ing a pivotal step toward addressing the escalating needs of this demographic

group.
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