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Project 1: Preparing a Mobile and Wearable Mental Health Platform for Pilot
Longitudinal Digital Phenotyping

Project Description:

This project focuses on integrating a digital phenotyping pipeline into an existing
mobile-wearable mental health platform. Digital phenotyping uses data from smartphones
and smartwatches to capture everyday behavioural and physiological patterns, such as
mobility, activity, sleep, and device use, in a low-burden way.

The project addresses the need for reliable, research-grade infrastructure to support
longitudinal mental health studies in real-world settings. The work will enable continuous data
collection over a one-month period, aligned with feature definitions commonly used in
large-scale behavioural health research.

The overall goal is to prepare the system for a pilot longitudinal study that can support future
research on mental health, loneliness, and context-aware digital interventions. Interns will
contribute to building and validating a robust sensing and data pipeline, with a strong emphasis
on data quality, reliability, and real-world feasibility.

Interns Responsibilities:

e Review and compare existing digital phenotyping frameworks and support the
Selection of an appropriate approach.

e Integrate and validate smartphone and smartwatch sensing pipelines for longitudinal
data collection.

e Document collected signals, feature mappings, and system design decisions to support
a pilot study.

Student Skills and Background:
Essential:

e Experience with mobile application development or systems integration, particularly
on Android platforms.
Basic understanding of sensor data, time-series data, or data collection pipelines.
Ability to read, understand, and document technical frameworks or research-oriented
software systems.
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Desired:

e Familiarity with digital phenotyping, wearable sensing, or mobile health research.
e Experience working with longitudinal datasets or behavioural time-series data.

Expected deliverables:

e Anintegrated digital phenotyping pipeline supporting smartphone and smartwatch
data collection.

e Documentation describing collected signals, feature mappings, and system
architecture.

e Ashort technical report summarising implementation choices, validation results, and
next steps.

Project Duration: 6 months

ECL collaborators: Kunal Gupta

Project 2: Modelling Emotional Alignment in Dyadic VR Collaboration through
Deep Learning of Facial Blendshape Dynamics

Project Description:

Virtual reality (VR) headsets with facial tracking (e.g. Meta Quest Pro) can capture users’ facial
movements as facial blendshape parameters. These parameters can be stored in CSV format
and reused for facial playback or post-processing. While facial blendshape data is commonly
used for emotion recognition, data-driven methods like deep learning also enable the analysis
of temporal patterns and users’ expressive or affective states. Yet, it is unclear how this
information can be refined to support collaboration.

This project aims to explore novel methods that transform facial blendshape data recorded
during two-person collaborative tasks into cues or signals of emotional alignment. The project
will involve surveying and applying suitable machine learning techniques to map facial
blendshape dynamics to indicators of shared or aligned emotional states. The goal is to
produce meaningful representations that can support live collaborative interactions or analyse
empathy and emotional consensus after the session.

Interns Responsibilities:

e Develop and evaluate an end-to-end analytical pipeline for transforming facial
blendshape data in VR collaboration into meaningful indicators of emotional alignment
or empathy-related states.

e Design and implement a prototype VR collaboration system that integrates these
indicators to provide real-time or near-real-time empathy cues to support coherent
collaboration.
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e Conduct an evaluation using previously recorded collaboration sessions to validate the
feasibility and performance of the proposed methods through statistical analysis.

Student Skills and Background:
Essential:

e Experience with literature review and developing machine learning models (including
deep learning approaches) for facial blendshape analysis.
e Experience with machine learning is required.

Desired:

e Experience with VR development in Unity is preferred.
e Familiarity with literature review and academic writing is preferred.
e Experience embedding trained models into interactive VR systems is a plus.

Expected deliverables:

e Development of an end-to-end analytical pipeline to transform facial blendshape data
into meaningful signals for supporting VR collaboration.
e Contributions to the writing of the early draft based on the pipeline proposed.

Project Duration: 3 months

ECL collaborators: Theo Teo & Alessandro Visconti

Project 3: Co-Designing XR Experiences to Build Girls’ Technology Interest

Project Description:

Despite the growing demand for technology-related skills worldwide, girls remain significantly
underrepresented in the technology sector. Research highlights that early, positive
experiences in STEM are critical in shaping girls’ interest and self-efficacy in technology. This
project explores the use of Co-designed immersive Extended Reality (XR) experiences to
encourage girls to explore computational thinking and technology careers. The first phase will
focus on New Zealand, involving a series of relay-style co-design workshops and feedback
sessions. Data will be collected through questionnaires and interviews with participants. The
goal is to develop and evaluate prototypes that increase girls' technology self-efficacy and
interest.

Interns Responsibilities:

e Qualitative Data Analysis: Assist with analysing transcripts and feedback from
co-design workshops and interviews using thematic analysis or other qualitative
methods.
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Student Skills and Background:
Essential:

e English language proficiency.
e Experience with qualitative data analysis (e.g., coding transcripts, identifying themes).

Desired:

e Interestin gender equity, education, or immersive technology.
e Basic understanding of XR technologies or co-design practices.
e Familiarity with NVivo.

Expected deliverables:
e Thematic analysis report from workshop data

Project Duration: 6 months

ECL collaborators: Poornima Meegammana

Project 4: Designing Multimodal Wearable Actuation Systems

Project Description:

This project focuses on designing a series of wearable devices that integrate multimodal
actuation, including vibration, thermal, and visual feedback with physiological sensing. The goal
is to create research-ready wearable platforms for studies in human-computer interaction,
biofeedback, and affective computing. Interns will contribute to the hardware design pipeline,
from requirements specification to electronic schematics and custom PCB development. The
project targets research applications in health, wellbeing, and empathic computing, with the
aim of producing robust prototypes suitable for user studies and academic publications. The
work will support ongoing research that will lead to conference and journal papers in HCI and
related fields.

Interns Responsibilities:

e Design electronic schematics and custom PCBs for wearable actuation and sensing
systems using KiCad.

e Develop hardware requirements documents and technical specifications for wearable
prototypes.

e Supportiterative prototyping and testing for research-grade wearable devices.
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Student Skills and Background:
Essential:

Proven experience with KiCad and custom PCB design.

Strong background in electronics and embedded systems design.

Experience producing technical documentation, such as requirements or design
specifications.

Desired:

e Experience with wearable hardware or physiological sensing systems.
e Familiarity with microcontrollers and firmware development.
e Priorresearch experience in HCI, bioengineering, or hardware prototyping.

Expected deliverables:

e Complete schematic and PCB designs for at least one wearable actuation platform.
e Technical requirements and design documentation.
e Functional prototype hardware suitable for research studies and publications.

Project Duration: 3 months

ECL collaborators: Andreia Valente

Project 5: “Are We In Sync Yet?”: Decoding Live Phase Synchrony Estimates
from EEG Hyperscanning

Project Description:

This project explores whether neural synchrony can be estimated from existing EEG datasets
collected during hyperscanning tasks. While bandpower measures are commonly used to
characterise frequency-specific neural activity, phase-based metrics are important for studying
neural coordination during real-time cognition and social interaction. The project will examine
the feasibility and limitations of deriving synchrony-related information from bandpower and
other features of interest and, where possible, compare these estimates with synchrony
measures computed from preprocessed EEG data.

A key outcome of this research is to determine whether existing EEG datasets can support
analyses that detect when neural synchrony is fostered or actively diminished under distinct
social circumstances, such as cooperation, competition, or goal misalignment. This work will
inform future experimental designs to understand how social context shapes neural coupling
during live interactions. The project is suited to students interested in neuroscience, signal
processing, and social cognition in HCI.
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Interns Responsibilities:

e Research EEG hyperscanning in real-world situations and provide a short report on
their findings.
Participate in designing an EEG pipeline alongside the researcher.
Develop a working pipeline that compares bandpower estimates of EEG data.

Student Skills and Background:
Essential:

e Have astrong background in coding (Python preferred).
e English proficiency.

Desired:

e Familiarity with cognitive neuroscience/psychology.
e Familiarity with EEG data handling.

Expected deliverables:

e Research EEG hyperscanning in real-world situations and provide a short report on
their findings.

e Prepare and analyse simulated EEG datasets.

e Develop a working pipeline that compares bandpower estimates of EEG data.

Project Duration: 3 months

ECL collaborators: Zane Karai

Project 6: Conversational Analysis of Augmented Reality Collaborative
Systems

Project Description:

Conversational analysis is one technique used for evaluating collaborative Augmented Reality
(AR) systems. The goal of the project is to complete a detailed conversation analysis of audio
recordings and machine-produced transcripts from a collaborative AR experiment. The
transcripts require some tidying up, including speakers to be correctly identified and
timestamps of all spoken words, including any overlapping speech. The conversational analysis
involves identifying the types of sentences and phrases used. This information will be used to
generate statistics about the conversational analysis.
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Interns Responsibilities:

e Development of code to automatically analyse conversation transcripts from user
studies.

Student Skills and Background:

Essential:

e Skill set to analyse data, Python, R Studio (optional), Office (Excel, Word) or Google
(Sheets, Docs).

Desired:

e Dataanalysis, machine learning.
Expected deliverables:

e Report, scripts for analysing transcripts, and polished transcripts.
Project Duration: 3 months

ECL collaborators: Louise Lawrence

Project 7: Annotating Emotions in Speech

Project Description:

This project is centred around the annotation of study data with emotional values (both
dimensional and categorical) using recordings of speech. This will provide a comparison with
predicted values and the ground truth values from self-labelling. This project requires
experience in psychology.

Interns Responsibilities:

e Reviewing study data recordings, analysing the recordings, and labelling the individual
interactions with emotional values.

Student Skills and Background:
Essential:

e Background in psychology; excellent people skills.

Desired:

e Some experience in emotion-related research; prior clinical research.
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Expected deliverables:

e A fully labelled set of study data which can be contrasted with other annotations.
e Contributions to a publication on the impact of different emotional annotation methods.

Project Duration: 3 months

ECL collaborators: Aeryn Dunmore
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