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PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

Project title Empathic Prompting: Leveraging Real-time EEG Signals to Enhance Al Content Generation

Please state the title of your graduation project (above). Keep the title compact and simple. Do not use abbreviations. The
remainder of this document allows you to define and clarify your graduation project.

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakeholder
interests. (max 250 words)

Our project focuses on Al-enhanced communication, using EEG signals to interpret user emotions in real-time. While Al mod
els process text well, they often miss emotional cues, leading to misunderstandings (Mattioli & Cabitza, 2024). EEG-based e
motion recognition outperforms facial analysis under controlled conditions, offering a more authentic view of user affect (Zh
ang et al., 2024). This aligns with affective computing trends, where integrating physiological signals into Al enhances natura
| interactions (Afzal et al., 2024). However, most text-based Al still struggle to incorporate real-time emotional data, highligh
ting the need for seamless EEG integration (Katada et al., 2024).

Key stakeholders include everyday users, researchers, and commercial partners. Users benefit from Al that fosters more em
pathetic conversations (Afzal et al., 2024). Researchers advance affective computing, while businesses explore emotionally a
ware applications. Ethical concerns arise around neurological data privacy and potential biases in interpreting non-verbal cu
es (Mattioli & Cabitza, 2024).

Combining EEG with text boosts emotion recognition accuracy, reaching up to 99% in lab settings (Zhang et al., 2024). This e
nables Al to respond more empathetically, aligning with psychological findings on human emotional processing (Molins et al.
, 2022). However, challenges include EEG accessibility, signal noise, and privacy concerns (Mattioli & Cabitza, 2024). Al must
also interpret EEG signals effectively in dynamic conversations, emphasizing the need for robust system design (Katada et al.
,2024).
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Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

In this era of Al, most dialog models can only rely on text, speech or images to understand user emotions, making it difficult t
o capture deeper emotional signals, thus limiting the efficiency and experience of human-computer interaction. My goal is to
develop a real-time emotion recognition and dialog enhancement system based on EEG (brainwave) signals within 100 work
ing days (30EC Master's graduation project) to provide users and developers with a more accurate and natural channel to ex
press their emotions.

Specifically, | will try two approaches: one is to detect the user's emotions in real time and inject the corresponding “emotio

nal auxiliaries” into the text dialog; the other is to continuously monitor the excitement in the dialog to help the user quickly
identify and focus on the areas of interest. In this way, ordinary users can have a more “empathetic” dialog experience, whil

e developers and researchers can explore new ideas in multimodal sentiment computing. Compared with traditional expressi
on or speech analysis, EEG provides more detailed and objective signals at the physiological level, but also poses challenges s
uch as equipment cost and signal interference. Through rational experimental design and technical implementation, | believe
that we can build a preliminary and feasible emotion-enhanced dialog system in a limited time.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)

As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Design/Investigate/Validate/Create) a (what will be the deliverable -> prototype/ roadmap/process/ intervention/approach/
guideline/strategyy/...) to (what should it do -> create/ understand/evaluate/validate/improve/execute/analyse/...)
(the objective -> experience/ value/process/product/...) for (whom -> target group/ client/...) in (what context).

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

Assignment (1 sentence)
Design a prototype to integrate EEG-based emotional cues into Al-driven dialogues for improving user experience in real-tim
e communication contexts.

Project Approach (max 150 words)

| will adopt a human-centered design process, beginning with user research and context mapping to understand emotional n
eeds in conversational scenarios. Next, | will collect EEG data from a small user group and run preliminary tests to refine em
otion-detection methods. Based on these insights, | will develop an interactive prototype merging EEG signals with a convers
ational Al engine, iterating through rapid prototyping sprints and user feedback loops. Throughout, | will employ qualitative i
nterviews, quantitative analysis of EEG accuracy, and usability testing to validate the system’s effectiveness and user accepta
nce. Finally, | will deliver a documented prototype, along with design guidelines that support future integration of brain-com
puter interfaces in everyday communication tools, ensuring both technical feasibility and empathetic user experience.



Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. Please indicate periods of part-time
activities and/or periods of not spending time on your graduation project, if any (for instance because of holidays or parallel
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting 21 Feb 2025 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time

Mid-term evaluation 18 Apr 2025

For how many project weeks = 20

Number of project days per week = 5,0
Green light meeting 13 Jun 2025

Comments:

Graduation ceremony 25 Jul 2025

Motivation and personal ambitions

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
limited to a maximum number of five.

(200 words max)

From the moment | began exploring human-computer interaction (HCI), | have been captivated by how cutting-edge technol

ogies can enhance user experiences and redefine the ways we communicate with digital systems. Over the course of my Mas
ter’s program, | have gravitated toward integrative projects that bridge hardware, software, and design research. Simultaneo
usly, | have followed advancements in Brain-Computer Interfaces (BCl), Al-driven applications, and multimodal interaction, r

ecognizing them as powerful catalysts for creating richer, more intuitive user experiences.

Competencies to Prove or Develop:

In this project, | plan to integrate Emotiv’s EEG signals with a text-based Al dialogue system to capture and interpret real-tim

e emotional cues. By fusing EEG data with textual input, | aim to prototype a pipeline that processes brain signals for more e

mpathetic, context-aware interactions. This approach will hone my sensor-fusion, real-time data processing, and user-centric
design skills.

Personal Learning Ambitions:

While | have some foundational knowledge in BCI frameworks, | aspire to deepen my expertise in EEG signal processing (e.g.,
filtering, classification) and explore the strengths and limitations of consumer-grade versus research-grade BCl devices in co

nversational settings. Ultimately, | hope to validate and expand the skills I've developed—ranging from prototyping to design
thinking—while advancing the frontiers of neural technology in Al-enhanced communication.
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